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Safety Precautions

Before using this product, please read this chapter carefully.

This chapter describes the safety precautions recommended when using the GRZ100:Before
installing and using the equipment, this chapter must be thoroughly read and understood.

Explanation of symbols used

Signal words such as DANGER, WARNING, and two kinds of CAUTION, Wwill be followed by
important safety information that must be carefully reviewed.

A DANGER Indicates an imminently hazardous situation whieh will result in death or
serious injury if you do not follow the instructiémns.

AWARNING| Indicates a potentially hazardous situation whigh could result in death or
serious injury if you do not follow the instruétions.

ACAUTION Indicates a potentially hazardous situatiod which if not avoided, may result in
minor injury or moderate injury.

CAUTION Indicates a potentially hazardous'situation which if not avoided, may result in
property damage.
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A DANGER

e Current transformer circuit

Never allow the current transformer (CT) secondary circuit connected to this equipment toybe
opened while the primary system is live. Opening the CT circuit will produce a dangerously high
voltage.

AWARNING

e Exposed terminals

Do not touch the terminals of this equipment while the power is on, as tHe high voltage generated
is dangerous.

e Residual voltage

Hazardous voltage can be present in the DC circuit just after switchingwoff the DC power supply. It
takes about 30 seconds for the voltage to discharge.

e Fiber optic

Do not view directly with optical instruments.

ACAUTION

e FEarth

The earthing terminal of the equipmeftunust be'securely earthed.

CAUTION

e Operating environment

The equipment must only b€ used Within the range of ambient temperature, humidity and dust, etc.
detailed in the specififatiomand/n an environment free of abnormal vibration.

e Ratings

Before applying A€ voltage and current or the DC power supply to the equipment, check that they
conform to the equipment ratings.

e Printed circuit board

Do a0t attach and remove printed circuit boards when DC power to the equipment is on, as this
may catise the equipment to malfunction.

e External circuit

When connecting the output contacts of the equipment to an external circuit, carefully check the
supply voltage used in order to prevent the connected circuit from overheating.

e Connection cable

Carefully handle the connection cable without applying excessive force.

o Modification

Do not modify this equipment, as this may cause the equipment to malfunction.
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e Short-link

Do not remove a short-link which is mounted at the terminal block on the rear of the relay before
shipment, as this may cause the performance of this equipment such as withstand voltage, et

reduce. O

e Tripping circuit connections

Must connect the FD (Fault Detector) output contact with A- to C-phase tripping output contacts
in series in case of the model 400 and 500 series. ¢

e Disposal %
When disposing of this equipment, do so in a safe manner according to% lations.
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1. Introduction

GRZ100 is a fully numeric distance protection for application to transmission lines on_selidly.
earthed network.

The GRZ100 provides the following protection schemes.

- Time-stepped distance protection with four forward zones, three reverse,zones, and one
non-directional zone

- Zone 1 extension protection

- Command protection (Distance protection using telecommunication)
- Opvercurrent backup protection

- Thermal overload protection

- Switch-on-to-fault and stub protection

- Circuit breaker failure protection

- Broken conductor detection

- Out-of-step protection

- Overvoltage and undervoltage protection

For high-resistance earth faults, the GRZ#00 “provides the following directional earth fault
protections.

- Directional earth fault protection

- Directional earth fault protection utilizing telecommunications facilities
The GRZ100 actuates high-spged single-shot autoreclose or multi-shot autoreclose.

The GRZ100 provides theffollowing metering and recording functions.

Metering

Fault record

Event record

Fault locatien

Disturbaneé record

The GRZ100provides the following menu-driven human interfaces for relay setting or viewing of
stored dataf

- Relay front panel; LCD, LED display and operation keys
- Lecal PC
- Remote PC

Password protection is provided to change settings. Eight active setting groups are provided. This
allows the user to set one group for normal operating conditions while other groups may be set to
cover alternative operating conditions.

GRZ100 provides either two or three serial ports, and an IRIG-B port for an external clock
connection. A local PC can be connected via the RS232C port on the front panel of the relay.
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Either one or two rear ports (RS485 or fibre optic) are provided for connection to a remote PC and
for IEC60870-5-103 communication with a substation control and automation system. Further§
Ethernet LAN port can be provided as option.

Further, the GRZ100 provides the following functions.

- Configurable binary inputs and outputs

- Programmable logic for I/O configuration, alarms, indications, recording, etc.

- Automatic supervision

The GRZ100 has the following models:
Relay Type and Model

Relay Type: \VU
- Type GRZ100; Numerical distance relay
Relay Model: Av

- Model 100 series: No autoreclose
e Model 101B; 18 binary inputs, 13 binary outputs, 6 binary outputs foltripping
« Model 102B; 18 binary inputs, 23 binary outputs, 6 binary outputs for tripping
- Model 200 series: With autoreclose for single breaker scheme
e Model 201B; 18 binary inputs, 23 binary outputs, 6,binaryloutputs for tripping
e Model 202B; 21 binary inputs, 27 binary outputs, 6"hinaryseutputs for tripping
e Model 203B; 24 binary inputs, 41 binary outputs, 6,binarsoutputs for tripping
o Model 204B; 22 binary inputs(12-independent),{19 binary outputs, 3 binary outputs for tripping
e Model 205B; 25 binary inputs(12-independent), 28,binary outputs, 3 binary outputs for tripping
o Model 206B; 28 binary inputs(12-independent), 3% binary outputs, 3 binary outputs for tripping
- Model 300 series: With autoreclose fofone-and-a<half breaker scheme
¢ Model 301B; 18 binary inputs, 23¢binary outputs, 6 binary outputs for tripping
e Model 302B; 21 binary inputs, 2% binary outputs, 6 binary outputs for tripping
« Model 303B; 24 binary inputs, 41 bihary outputs, 6 binary outputs for tripping
- Model 400 series: With autoreclose for, single breaker scheme / With fault detector
e Model 401B; 21 binary inputs, 35 hinary outputs, 6 binary outputs for tripping
- Model 500 series: With autgrecloée for one-and-a-half breaker scheme / With fault detector
e Model 501B; 21 binaryinputsy35 binary outputs, 6 binary outputs for tripping
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Table 1.1.1 shows the measuring elements incorporated.
Table 1.1.1 Incorporated Measuring Elements
Model 101,102 | 201, 202, 301, 401 501
Measuring elements 203,204, | 302, 303
J 205, 206
Z1S, Z1SX, 228, 73S, Distance element (phase fault) 4 4 v v v
ZFS, ZR1S, ZR2S, Z4S,
ZNDS
Z1G, Z1GX, Z22G, Z3G, Distance element (earth fault) 4 4 v 7 v
ZFG, ZR1G, ZR2G,
Z4G, ZNDG
uvC Phase selection element 4 4 v v v
DEFF, DEFR Directional earth fault element 4 4 v v v
0C, OCl Overcurrent element (phase fault) 4 % v v v
EF, EFI Overcurrent element (earth fault) 4 v/ v v v
SOTF (OCH) Switch-onto-fault protection 4 v 4 4 v
VTF (OVG, UVF, OCD) VT failure supervision v v v v v
PSBS, PSBG Power swing blocking v v v v v
OST Out-of-step tripping v v v v v
BF Breaker failure protection v v v v v
THM Thermal overload protegtion 4 4 v
OVS1, OVS2, OVG1, Overvoltage & undervoltage 4 4 v v v
0VG2, UVSL, UVS2, protection
UVGL, UVG2
BCD Broken conductor detection 4 v v v v
FL Faultlocator 4 4
ARC (SYN, UV, 0V) Autorecloseyfunction 1CB 2CB 1CB 2CB
FD Fault'detector
AMF Automatic monitoring 4 4
Automatic testing v v v v v
(Signal channel testing)

— 11 —
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2. Application Notes

2.1 Power System Protection - Basic Concepts
2.1.1 The Function of The Protection Relay

The protection relay, which protects the power system from various faults, plays an extremely
important role in power system stability. Its main functions are as follows:

Prevention of power supply interruption:

Fault clearance and resumption of healthy powepffansmission as soon as
possible.

Prevention of damage to equipment:

Consecutive system faults will eventually lead to damage to primary
plant, for example destruction of insulatorsfsupture of lines, burning of
transformers, etc. The protection relay cam help prevent such damage to
equipment.

Prevention of system instability:

is necessary to removedPower \system faults at high speed by using
protection relays as thejexistence of a system fault for an extended period
of time may initiate a genegator out-of-step condition.

2.1.2  Protection Relay Requirements

The protection relay, which plays the important role of protecting the power system from faults,
must meet several requirements., T héserequirements can be summarized as follows:

a) Selectivity: All faults that occurien the power system should be removed but at the same time
it must be enguregdithat only the minimum section of the power system must be
isolated ingorder #o clear the fault. Figure 2.1.2.1 shows typical different
protectionzonés on the power system. In order to provide complete coverage by
the protectiongthe neighboring protection zones are set to overlap. Figure 2.1.2.2
shows the'telationship between the circuit breaker and CT locations. In Figure
(2)5. thenCTs are installed on both sides of the circuit breaker, one for line
protection and the other for busbar protection, enabling the protection coverage
to overlap. Figure (b) shows the case where the same CT is used for both the line
protection and busbar protection. In this case, the line protection would operate
for a fault which occurred midway between the CT and circuit breaker, but the
busbar protection would not operate, thus failing to remove the fault. It is
important to prevent blind spots in power system protection design.

b) “Highépeed: In order to avoid damage to equipment or power system instability, it is
important to shorten the duration of faults by applying high-speed protection
relays. The GRZ100 has a minimum operating time of 18 ms. However, the
operating time of the circuit breaker and transmission delay in the case of carrier
protection, etc. must also be taken into consideration.
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Figure 2.1.2.1 Protection Zones
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Figure 2.1.2.2 ProtectionZone and CB, CT

c) Reliability: The protection relayds,normally in a quiescent state and is available to respond to
faults that maygoccur on the power system in the protection zone.
In order that this“may be achieved the availability of the protection relay is
checked even in Tts,quiescent state.
A fundamentalffequirement to ensure that the reliability of the protection relay is
high is that it§ components must be extremely reliable. This can be achieved by
using high”quality’ components and reducing the number of components. The
GRZ#400 reduces the number of parts by using state-of-the-art highly integrated
semigonductor components.

Tofmaintain high reliability, not only must the relay have a robust hardware
structure but it is also important to detect any fault immediately and not to leave
the telay in a faulted state for prolonged periods. Therefore, the GRZ100 is
equipped with an automatic supervision function. Whenever a hardware fault
Occurs, an alarm is issued to inform the operator of the problem to permit
remedial action.

In order to dramatically improve the operating reliability of the relay in the event
of a system fault, there are two options: to use a protection relay with a
duplicated protection system or to provide an additional fault detection relay
within the relay with AND logic.
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2.1.3 Main Protection and Backup Protection

The power system protection system generally consists of a main protection and a backup
protection to reliably remove all faults. In principle, system faults must be removed in the shortest
possible time and cause the minimum outage. This important function is served by th€"main
protection. In distance protection, this function is served by the zone 1 element and command
protection, etc. However, the main protection may not always function perfectly. For exampl€; the
main protection relay may not be able to function correctly due to a power supply failure, CVT
failure, data transmission device failure, circuit breaker failure or failure of the main ptotection
relay itself. In such cases, power system integrity depends on the backup proteetion.

The backup protection provides power system protection with a set time delay, itsgimer value is
set in a range that allows coordination with the main protection. To achievetimecoordination with
the main protection, the time delay of the backup protection is detefmined,with a margin in
consideration of the following factors:

e Operating time of main protection relay
e Operating time of circuit breaker
e Reset time of backup protection relay

There are two types of backup protection: remote backup pratection that provides backup from a
remote substation at a different location to the mainyptetection, and local backup protection
installed in the same location as that of the ma@imy,protection that provides backup from that
substation.

Each of these protections has the following feagures:

Remote backup protection: Possible causesgfor®main protection failures include relay faults,
power supply faults, and various other factors. It is therefore
importanit tg, provide backup protection from a remote substation to
prevent thedbackup protection from failing due to the same causes as
the decal'main protection. The zone 2 and zone 3 elements of distance
relays, €tc. provide as these remote backup protection functions.

Local backup protection: ~ Providesibackup protection at the same substation as that of the main
protection and often has the purpose of providing backup when the
circuit breaker fails to operate.

2.1.4 Distance Relay,: General Performance

For distance relays, the reach of the zone 1 protection is usually set to approximately 80 to 90% of
the length of theytransmission line. This is to ensure that overreach tripping does not occur for
external faults that occur beyond the busbar at the remote end. For internal faults that occur
beyondithe teach’of zone 1, time delayed tripping by the zone 2 element is applied. High-speed
tripping cam, be achieved by means of a "command protection system" that exchanges relay
opération information with the remote end.

Therevargfvarious causes for measuring errors in a distance relay. In the case of a fault with
resistance, the reactance component seen by the relay at the power sending terminal is smaller than
the actual value and it tends to overreach. On the contrary, the reactance component seen by the
relay at the power receiving terminal is greater than the actual value and it tends to underreach.
The line impedance has different values in different phases. When its average value is used for the
relay setting, underreach will occur in a phase with a greater impedance than the average value. In
the case of fault resistance, its impedance is greater for earth faults where the fault is grounded via
a steel tower or tree rather than a phase fault consisting of arc resistance only. Therefore,
measuring errors in the earth fault relay are generally greater than those in the phase fault relay.
The fault arc is considered to be almost equivalent to pure resistance. But if the phase of a current
that flows into a fault point from the remote end is different from the phase of the local current, the

— 14 —
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voltage at the fault will have a phase angle difference with respect to the local current, producing a
measuring error in the distance relay with the principle of measuring the reactance componentt
The existence of a zero-sequence current on the protected line and adjacent line can also cause
errors in the earth fault relay. The zero-sequence current normally acts in the direction of telay
underreaching due to the effect of the induced voltage. The compensation method 4will “be
described in detail in the next section. The earth fault relay contains more errors than the phase
fault relays even with these compensation methods. Therefore, the earth fault relays are usuall§ set
with a greater margin than the phase fault relays.

Regarding protection relay measuring errors, it is also necessary to consider hardware errors in the
relay itself, errors introduced by coupling capacitor voltage transformers (CEV Inand transient
overreach errors caused by the DC component of the fault current. For GRZ100, the'total of these
errors is specified to be less than 5%.

2.1.5 Power Swing and Out-of-Step

Power swings occur when the output voltages of generators at diffétent points in the power system
slip relative to each other, as a result of system instabilities¥which®may be caused by sudden
changes in load magnitude or direction, or by power systemyfaults‘and their subsequent clearance.
During the course of such a power swing, the impedance geen®by a distance relay may move
(relatively slowly) from the load area into the distanceiprotection operating characteristic. In fact,
this phenomenon appears to the distance protection measuring elements like a three phase fault
condition and may result in tripping if no countémneasure is applied. Most power swings are
transient conditions from which the power systgin camyecover after a short period of time, and
distance protection tripping is therefore highly undesirable in such cases. GRZ100 provides a
power swing blocking function (PSB) to preyentwunwanted tripping during a power swing. Figure
2.1.5.1 illustrates the typical impedance lo€us/agseen by a distance relay during a transient power
swing.

X Distance protection

characteristic (Mho)

Impedance locus during
transient power swing

R

Load Area

Figure 21.5.1 Impedance Locus during Transient Power Swing

A speeialfcase of the power swing condition occurs when the power system disturbance is so
severe that generators lose synchronism with each other and are said to be out-of-step. During an
out-of-step condition the phase angle between generators continues to increase and pass through
1807, at which point a distance relay measures an impedance equal to that for a three phase fault at
the centre of the power system. The impedance locus typically describes an arc passing through
the electrical centre, as shown in Figure 2.1.5.2.
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Distance protection
characteristic (Mho)

Impedance locus during
out-of-step condition

R

Load Area

Figure 2.1.5.2 Impedance Locus during Out-of-Stép, Candition

In the case of a full out-of-step condition (as opposed to a transi€nfpower swing) it is desirable to
separate the system in the vicinity of the centre of the out-of-step.condition. GRZ100 provides an
out-of-step detection element (OST) which can provide tripping in‘these circumstances.

Although the power swing and out-of-step conditionsyare (very closely related (in fact one is
simply the most severe form of the other), completely, different actions are required from the
protection relay. The PSB function must ensure stabilityaefithe distance protection during transient
power system conditions, while the OST elemeit initiates system separation by tripping in the
event that a severe power swing results in potghtiallydrrecoverable loss of stability in the power
system. The PSB and OST eclements are therefore completely separate functions within the
GRZ100 relay, with different characteristi€s, séparate scheme logic and different settings.

2.1.6 Redundant Configuration of Pfetection Relay and Improvement of Reliability

The protection relay is expected to operate correctly without fail when a system fault occurs and is
required to have a high reliabilitypAs long as high quality components are used and quality
assurance followed during manufacture, the probability of a defect is low. However, as an option
even further security, canl be provided to avoid the consequences of a hardware failure by
providing redundancy imhe%protection relay configuration.

Undesirable phengmena, in a protection relay include "mal-operation mode" whereby the relay
operates erroneouslyawhen the power system is healthy or in the event of an external fault, and
"failure-to-operdte mede" whereby the relay fails to operate for a power system fault. To guard
against the first mal-operation mode, a system that provides redundancy for hardware and issues a
trip commafid amder conditions of ANDing of two or more results is effective. In the GRZ100
relay a“fault'detection relay can be provided for this purpose as an option. The fault detection relay
consists, of%a, combination of an undervoltage relay and overcurrent relay based on a simple
principle. Ialso has a simple hardware configuration. Since the trip command of the circuit
breaker is@€xecuted under conditions of ANDing of the outputs of the main detection relay that can
exactly identify the faulted section and the fault detection relay that checks the occurrence of a
fault only, even if a hardware defect occurs in either element, the other element prevents tripping.
Furthermore, since the output is made from only one side of the main relay or fault detection relay
for a set time, this system makes it easy to detect a hardware defect and issue an alarm. The fault
detection relay has a simple hardware configuration, and thus for only a small additional cost it is
possible to dramatically improve the reliability in preventing mal-operations.

In the case of the latter failure-to-operate mode, the aforementioned backup protection functions.
Furthermore, a duplicated protection system is also available to ensure reliable operation.
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2.2 Principle of Distance Measurement
2.2.1 Phase Fault

The phase-fault distance relay measures the impedance from the relay to the fault pointfusing a
delta voltage and current. The positive-sequence impedance is used as the line impedanee. The
principle is described below.

Figure 2.2.1.1 shows the circuit in the event of a two-phase fault. Suppose that the impedance from
the relay to the fault is the same in both phase B and phase C, and that the self impedance is Zg and
the mutual impedance between phases is Zmy. If the voltages and currentséf phase B)and phase C
are Vp, Ve, Ip and ¢ and the fault point voltage is VF, then Vp and V¢ are given by the following

equations.
Vp=ZsxIp+Zm xIgc+ VFurroroirieiee (2-1)
Ve=ZgxIctZm*Ip+ VFuiooiiieeieeeene (2-2)
From equations (2-1) and (2-2), the following equation is obtdined.
Vob-Ve=Zs—Zm) x Tp—1¢) ceevveeiiiiereinns (2-3)
where,

Zg: Self impedance
Zm: Mutual impedance

Since the effect of the phase A current is small*and is almost canceled when introducing equation
(2-3), it is omitted in equations (2-1) and (2-2)k

When each phase of the line is symanetric toythie other, the positive-sequence and zero-sequence
impedance Z1 and Z( according 4@, thgémethod of symmetrical components are defined by the

following equations, using self impedance Zg and mutual impedance Zy:

Z1 =78 —ZM ..oooeeee e Wil (2-4)
Z0=7s+27mM....gm... 0o, (2-5)
where,
Z1: Positive-sequeéncetimpedance
Z(): Zero-sequence impedance

Equation (2-3) ¢an bérewritten as follows:

VAT o3 6.4 0 1010 15 WO (2-6)

Vb | (
Zm § VE
2l \
A | “ )
V | g \Y
C Zs F

Figure 2.2.1.1 Two-Phase Fault

— 17 —
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2.2.2 Earth Fault

Figure 2.2.2.1 shows the circuit in the event of a single-phase earth fault. It is not simple to exactl¥y:
measure the distance up to the fault point for a single-phase earth fault.

This is because the impedance of the zero-sequence circuit including the earth return is generally
different from the positive-sequence impedance. Therefore, the faulted phase voltage is notsimply
proportional to the faulted phase current.

—> g
A
Va l é VaF
as
Vb
a'a)
| h |
Ve

Figure 2.2.2.1 Single-Phase Earth*Rault

It is necessary to analyze the impedance seen by the relayiin the’event of a single-phase earth fault
according to the method of symmetrical components. Figure’2.2.2.2 shows an equivalent circuit
for the single-phase earth fault based on the method, of Symmetrical components. Assuming the
positive-sequence, negative-sequence and zerossequenee voltages are V1F, V2F and V(F, the

voltage at the relay point of each symmetrical éixcuit 1S given by the following equation. However,
suppose that the positive-sequence impedanc@andiegative-sequence impedance are the same and
influences of the fault resistance are ignored,

VIi=Z1 X1+ VIF e, (2-7)
V2=Z1 X122+ VIF oo Moo (2-8)
Vo=20 %10+ Zom XT0ft VOF ---ccvveenne... (2-9)

where, V1: Relay point pesitives8equence voltage

V2: Relay point‘negative-sequence voltage

V0: Relay point zero-sequence voltage

V1F: Faultpeintpositive-sequence voltage

V2F: Rault point negative-sequence voltage

VoF: Fault point zero-sequence voltage

bt ““Re€lay point positive-sequence current

I2:, “Relay point negative-sequence current

Ip: Relay point zero-sequence current

Iom: Adjacent line zero-sequence current

Z1: Fault point - relay point positive-sequence impedance

Z(: Fault point - relay point zero-sequence impedance

Z0m: Adjacent line zero-sequence mutual impedance
Taking account of the fact that the faulted phase voltage VaF at the point of fault is,

VaF=VIFt V2F+ VOF =0, (2-10)

phase A voltage Vg at the relay is calculated from the following equation:
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Va =V1+V2+Vy
=Z1a+ (Zo - Z21)/Z1 x 1o + Zom/Z1 % Iom) --..-. (2-11)

Where, I3 is the current at phase "a" relay point and is defined in the following equation by.the
symmetrical component of the current:

That is, positive-sequence impedance Z1 up to the fault point can be obtained from the simple ratio
of phase "a" voltage Vg to compensated current Iy according to equationi(2-14).

Obtaining the compensated current according to equation ((2-18) is called "zero-sequence
compensation." Note in this zero-sequence compensation, the%gompensation coefficient (Z( —
71)/Z1 and Zom/Z1 are not real numbers, but compleX numbers. The GRZ100 relay has a

configuration that allows this compensation coefficientte beset'as a complex number and setting
the coefficient correctly makes it possible to measure exactly, the distance up to the fault point.

In equations (2-7) to (2-9), the fault resistance was,ignored. Since the measurement of the distance
up to the fault point based on equation (2-14) 4s%earried out using the reactance component, in
principle there is no influence on the voltagéieomponent due to the fault resistance. However,
under real operating conditions, distance measurctent errors are produced as a result of the fault
resistance combined with the power flow or the current flowing into the fault point from the point
opposite the relay location.

I1 4|
— - ~
|’Y\|
Positive-sequence circuit @ V1 V1E
12 4|
e ~ - )
B
Negatiye-sequence circuit Vo VoE
Io 20
e ~ - )
|’Y\|
Zero-sequence circuit Vo VoE

Figure 2.2.2.2 Equivalent Circuit of Single-Phase Earth Fault
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2.3  Multi-Terminal Line Protection
2.3.1 Increased Use of Multi-Terminal Lines

The number of multi-terminal transmission lines has increased in recent years, mainly for
economic reasons. For example, connecting three substations through three-terminal transmission
lines can reduce the construction cost considerably compared to connecting substations through
individual lines. On the other hand, from the standpoint of protection, multi-terminal lines cause
various difficulties. Taking an example of a three-terminal line, these problems are illustrated
below.

2.3.2 Protection Problems on Three-Terminal Application

2.3.2.1Underreach in the Case of an Internal Fault Further than the Braneh Point

In the three-terminal line shown in Figure 2.3.2.1, if a phase faultzeccusdiear terminal C, the fault
current flows in from both terminal A and terminal B and the y0ltages at terminal A and terminal
B are influenced by the current from one another, have representéd by the following equations:

VA=IAX(Z1+Z3) T IBXZ3 oo il 2-15)
VB=IBX(Z2+Z3) +TA XZ3 ecieeeeeereereireeres e (2-16)
where, VaA: Voltage at terminal A

VB: Voltage at terminal B
IA:  Current at terminal A,
IB:  Current at terminal B
Z1: Impedance ffom terminal A to branch point
Z7: Impedance ffom témminal B to branch point
73: Impedange from fault point to branch point

From equations (2-15) and™2-16)f impedance ZA and impedance ZB seen from the relay at
terminal A and termin@l B'are given by the following equations:

ZA=VAIA=(Z1 +78) +Z3 X IB/IA ceveveeeeeereennn (2-17)
ZB=VR/IB =% +7Z3) +Z3 X IA/IBucceeeeeeeeereenane. (2-18)

From equation (2-17), the impedance seen from the relay at terminal A is greater than the actual
impedance (4t Z3) up to the fault point by (Z3 x IB/IA). That is, if the current infeed from local
terminal A igJargeg its influence is small, but if the current infeed from local terminal B is large the
relayfsees'the fault point much further than the actual distance.

Terminal A Z1 Z3
A

O { é

J

Terminal C

@ Terminal B

Figure 2.3.2.1 Three-terminal line
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2.3.2.2 Current Outfeed in the Event of an Internal Fault

In the event of an internal fault in a multi-terminal system, a fault current may flow out ofia
specific terminal. An example is shown using a three-terminal system with two parallel lines
shown in Figure 2.3.2.2. The figure shows the case where only one circuit is used and anothes
circuit is open at terminal A. If a fault occurs at a close to terminal C, there is a route through which
the current flows from terminal B via the adjacent line into terminal C and part of the fault curfent
flows out of terminal B and flows into terminal C again. The magnitude of the outfeed current is a
maximum of approximately 1/2 of the infeed current from terminal A. If the faultgpoint is
examined from terminal A, the impedance of the adjacent circuit between termimal B and terminal
C enters in parallel, and consequently the relay at terminal A sees it asqsmallef than the actual
impedance up to the fault point, which means this relay tends to overreach.

It is difficult to protect the system when a fault current flows out of one gndwnSince an ordinary
directional comparison method judges an external fault at one end andsends,a’block signal, it may
fail to remove the fault.

Terminal A Terminal C
—>
- D
Ic
| é 4
1A
N Z
Terminal B

Figure 2.3.2.2 Cuyrrent Qutfeed in Event of Internal Fault

2.3.2.3Diversion of Outfeed Currentinthe’Event of an External Fault

If an external fault occurs at teemimal“C in the three-terminal system shown in Figure 2.3.2.3, the
fault current that flows intofterminal A may not only flow out of terminal C but may also flow out
of terminal B and flowdintotthe fault point. In this case, outfeed currents Ig from terminal B and IC

from terminal C becomie smaller than infeed current 1A from terminal A. That is,

(Outfeed current) < (imfeed current)..........ccceeeeveeneenen. (2-19)

The directionall comparison method sometimes cannot detect external faults under such
conditions, increasing the possibility of unwanted operation due to detection of an internal fault
from terminal A"

Terminal A Ic Terminal C
@ IelA — ||
Tl 777§7

Terminal B

Figure 2.3.2.3 Outfeed Current in Event of External Fault
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2.3.2.4Possible Attenuation of Carrier Wave in Power Line Carrier

There are no particular problems related to power line carrier or multi-terminal lines. Howeyes,
when the distance of the line from a branch point is 1/4, 3/4, 5/4 and 7/4, etc. of the wavelength of
the carrier wave, the reflected wave from the branch line may cause considerable attenuatiomefthe
carrier signal, and thus care is required in selecting the carrier frequency. Furthermore, when the
same carrier frequency is used for each terminal, the signal from each terminal may net be
received due to the beat phenomenon, and thus it is desirable to use the carrier wave for each
terminal with a different frequency in a multi-terminal system.

2.3.3 Three-Terminal Line Protection

2.3.3.1Distance Relay Protection

The relay at terminal A in Figure 2.3.2.1 will underreach due to an infeedcurrent from terminal B.
However, the zone 1 element of distance relay should not overreachfer a fault on the busbar at the
remote end under any conditions. Therefore, the relay at termifial A, is set so that it may operate
correctly for faults within the protected zone in the absence of ajpower source at terminal B. This
makes it unavoidable for the relay at terminal A to permit/considerable underreach for an infeed
current from terminal B.

When there is a branch point on the line between terminal"A and terminal B and it is connected
with terminal C via a short-distance line as shown i Figuie 2.3.3.1, the setting range of the zone 1
element at terminal A and terminal B can only inglude part of the entire length of the line as shown
in the figure to avoid unwanted operations for gxternalffaults at terminal C. Therefore, for most of
the faults on this line, one end is delayed-trippediby the zone 2 element. To avoid such a problem
a directional comparison method or current diffezential method must be used.

Terminal C

Eigure 2.3.3.1 Short-Distance Tapped Line (1)

2.3.3.2CommandiRrotection

Permissive'Underreach Protection (PUP)

With the Pemmissive Underreach Protection (PUP) method, all the terminals are tripped via
transmissiow if zone 1 element operates at least at one terminal. In this system, a common power
line camrier is available.

In the system shown in Figure 2.3.3.2 where both terminal B and terminal C are near the branch
point and connected via a short-distance line, the distance relay at terminal B and terminal C must
unavoidably be set to an extremely short distance to prevent unwanted operations by busbar faults
at each other's end. In order for the relay at terminal A not to operate on a busbar fault at terminal
B or terminal C, it may not be able to set the branch point within the protection range, containing
a zone in which it is impossible to detect the fault as an internal fault. The fault in this zone is
removed by tripping of zone 2. When a current flows out of terminal B in the event of a fault inside
terminal C as shown in the example in Figure 2.3.2.2, the PUP system performs tripping of
terminal B sequentially following the tripping of terminal C.
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Terminal A Terminal B

Terminal C

Figure 2.3.3.2 Short-Distance Tapped Line (2)

Permissive Overreach Protection (POP)

The Permissive Overreach Protection (POP) method carries out tripping omconidition that zone 2
of each terminal (or zone 3 depending on the setting) has operatedgforfan internal fault.
Accordingly it needs to use a different transmission channel when appli€d fo‘three terminals.

Zone 2 in the POP method basically covers up to and including the busbar®ef all terminals at the
remote end of the protected zone. If the source behind each termimal i§“strong enough, in this
scheme all terminals will operate their distance relays for a faultgn'the protected zone. However, if
the impedance behind the power source changes, there iS%a tendency to underreach as a
consequence of the "branch effect." Therefore, it is necessaryjto check that the relay can operate
for faults in the protected zone even under the worst pewer source conditions.

Blocking Schemes

With the blocking scheme, a terminal sends a bleeking,signal to the other terminal for an external
fault and a common power line carrier chanmel “éan,be used. It can also perform high-speed
tripping even if one end of the multi-terminalfline is a non-power source and there is no fault
current infeed.

In the blocking scheme, it is necessary to pay.attention to diversion of the outfeed current in the
event of an external fault. In the system shown in Figure 2.3.2.3, if a fault current flows out of
terminals B and C for an exterfial fault, the outfeed currents of terminal B and terminal C are
smaller than the infeed current at terthinal A due to the diversion. Therefore, it may be difficult to
operate the external detection relay‘of one terminal depending on the ratio of diversion.
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2.4 Protection Scheme

The GRZ100 series has the following protection schemes and is applied to transmission lineg§ oft
directly earthed networks. The function of high-speed detection and clearance of faults ensures
that the disturbance to the power system is kept to a minimum in combination with thefbuiltsin
autoreclose functions. Appendix A shows block diagrams of the GRZ100 series.

e time-stepped distance protection

e zone | extension protection

e command protection (distance protection using telecommunication)
e directional earth fault protection

e overcurrent backup protection

e thermal overload protection

e SOTF and stub protection

e overvoltage and undervoltage protection

e broken conductor detection

e circuit breaker failure protection

out-of-step protection

2.4.1 Time-Stepped Distance Protection

2.4.1.1Application

Using reach and tripping time settings coordinated with adjacent lines, the GRZ100 provides up to
four steps of distance protection for forward faults and backup protection for reverse faults. These
are used as the main protection “whenptelecommunications are not available, or as backup
protection for the protected lingfand adjacent lines.

The GRZ100 has maximumweight/distance measuring zones for both phase and earth faults,
maximum four zones for forward faults and maximum three zones for reverse faults respectively.
There is also one nonfdireetional zone. The zones can be defined with either mho-based
characteristic or quadrilateral characteristic. The characteristic is selected by setting the scheme
switch [ZS-C] for phasefault and [ZG-C] for earth fault to "Mho" or "Quad".

Figure 2.4.1.1 shows¢he mho-based characteristics. Zone 1 (Z1), Zone 1X (Z1X), Zone 2 (Z2),
additional forward _Zone F (ZF) and reverse Zone R1 (ZR1) have a complex characteristic
combining the #€actance element, mho element and blinder element, while Zone 3 (Z3), additional
reverse “Zon€.R2" (ZR2) and Z4 elements have a complex characteristic combining the mho
elemient, andyblinder element. ZND elements have a complex characteristic combining the
impedance glement and blinder element. Z3 is also used for detection of forward faults in
commandprotection. If Z3 is dedicated to command protection, ZF can be used for Zone 3 instead
of Z3 intime-stepped distance protection.

Thegblinder element (BFR) can be provided for each forward zone. The setting of blinder element
can be set independently or set common to forward zones by the scheme switch [BLZONE].
Figures 2.4.1.1 and 2.4.1.2 show the characteristics with an independent setting.

Since the Z4 is used for detection of reverse faults in command protection, the Z4 for phase faults
has an offset characteristic with an offset mho element which assures detection of close-up phase
faults. The operation of Z4 for phase faults in the event of internal faults is inhibited by the
operations of Z2, ZF and Z3.

24 —
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Figure 2.4.1.2 shows the quadrilateral characteristics. These have a complex characteristic
combining the reactance element, directional element and blinder element.

The Z4 for phase faults has an offset characteristic with an offset directional element which

assures detection of close-up phase faults.

The operation is the same as the mho-based characteristics.

A

ZFS:

725

7).
/]

w71

{718

73561
"~ AT5°

B=*xS: Blinder elements

7150

(a) Phase fault element

v

e/

i <21 /

716

75°

B+*G: Blinder elements

(b) Earth fault element

Figure24.1°¢, Mho-based Characteristics

]

BFLS

BNDS

ZR1S

BRRS

ZR2S

/ 745

ZNDS

B*xSy Blinder elements

(a) Phase fault element

BNDG

ZNDG

B**xG: Blinder elements

(b) Earth fault element

Figure 2.4.1.2 Quadrilateral Characteristics

Figure 2.4.1.3 shows typical time-distance characteristics of the time-stepped distance protection
provided at terminal A.
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Zone 1 is set to cover about 80% of the protected line. When GRZ100 is used as the main
protection, zone 1 generally provides instantaneous tripping but if used as a backup protection
time delayed tripping can be provided. With the GRZ100, 5 types of zone 1 tripping modes canbe
set using the trip mode setting switch.

Zone 2 is set to cover about 120% or more of the protected line, providing protection for the restiof
the protected line not covered by zone 1 and backup protection of the remote end busbar. Imerder
to coordinate the fault clearance time by the main protection, with the zone 1 protection of the
adjacent lines or by the remote end busbar protection, zone 2 carries out time delayed tripping.

Time

Zone ND TND Zone ND

Reverse Zone R2 TR2

TR1

Reverse Zone R1 3 Zoné 3(Z3 or ZF)

(TF

Zone 2

T2

Zone 1
T1

e : — e

A B c

Figure 2.4.1.3 Time/Distance Characteristic§of Time-Stepped Distance Protection

Zone 3 is mainly provided for remote backupprotection of adjacent lines. Its reach is set to at least
1.2 times the sum of the impedance of the protected line and the longest adjacent line. The zone 3
time delay is set so that it coordinates with the fault clearance time provided by zone 2 of adjacent
lines. (Z3 is applied to Zone 3WZ3"is,also used for detection of forward faults in command
protection. If Z3 is dedicated to command protection, ZF can be used for Zone 3 instead of the Z3.)

The reverse looking zone R1 and/R2*€lements are used for time delayed local backup protection
for busbar faults and transformer®faults. Furthermore, when applied to multi-terminal lines, it is
effective as the backuprprotection for adjacent lines behind the relaying point instead of the zone 3
protection at the remote temminal. This is because it is difficult for zone 3 at terminals A and C to
provide remote backupiprotection for the fault shown in Figure 2.4.1.4 due to fault infeed from the
other terminal, whereas reverse looking zone of terminal B is not affected by this.

74 eclement is {used ffor reverse fault detection in command protection, but not for backup
protection.

The nonsdireétional zone ND is used for time delayed backup protection including overall zones.

Zone 3

Zone R1

Figure 2.4.1.4 Reverse Zone Protection
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To maintain stable operation for close-up three-phase faults which cause the voltages of all phases
to drop to 0 or close to 0, zone 1 for phase faults, once operated, changes its element to a reversé
offset element. This continues until the fault is cleared, and thus it is effective for time delayed
protection.

The reactance element characteristics of zone 1, zone 1 extension, zone 2, zone F and zone R1 are
parallel lines to the R axis and provide sufficient coverage for high-resistance faults. The reaetafice
element characteristics of zone 1 and zone 1 extension can be transformed to a broken line
depending on the load flow direction in order to avoid overreaching by the influence, of load
current. The characteristic in the resistive direction is limited by the mho charaeteristic of zone 3.
The reactive reach setting is independent for each zone. It is also possible t0 hdve)independent
settings for each individual phase fault and earth fault elements.

With a long-distance line or heavily loaded line, it is possible for the lodd impedance to encroach
on the operation zone of the mho element. Blinders are provided to limit the @peration of the mho
element in the load impedance area.

Zero-sequence current compensation is applied to zone 1, zongg2yandur€verse zone R1 for earth
fault protection. This compensates measuring errors caused by the earth return of zero-sequence
current. This allows the faulted phase reactance elementy to precisely measure the
positive-sequence impedance up to the fault point. Furthermore, iivthe case of double-circuit lines,
zero-sequence current from the parallel line is introddeedtef compensate for influences from
zero-sequence mutual coupling. (R1 is not providedy with zero sequence mutual coupling
compensation for the parallel line.) Considering, thewease where the impedance angle of
positive-sequence impedance and zero-sequencelimpedance differ which is the most common in
cable circuits, GRZ100 carries out vectorial zgro-sequé€nce current compensation.

The autoreclose schemes are utilised with instantancous zone 1 tripping. When single-phase
autoreclose or single- and three-phase, autoreclose are selected, zone 1 executes single-phase
tripping for a single-phase earth fadlt. In ordet to achieve reliable fault phase selection even for
faults on heavily loaded long-distanée lines or irrespective of variations in power source
conditions behind the relaying potat, anundervoltage element with current compensation is used
as a phase selector. Other zones@nly ekecute three-phase tripping, and do not initiate autoreclose.

2.4.1.2Scheme Logic

Figure 2.4.1.5 shows the Seheme logic for the time-stepped distance protection. For zone 1
tripping, as described.later %t is possible to select instantaneous tripping or time delayed tripping
using the schemeWgwiteh, [Z1CNT] in the trip mode control logic. (Detail of the [Z1CNT] is
described after.) Zoneéy2y zone 3, zone F, zone R1, zone R2 and zone ND give time delayed
tripping. However, these zones can trip instantaneously by PLC signals Z+ INST TP. Timers
TZ2,TZ3, TZE;, TZR1, TZR2 and TZND with time delayed tripping can be set for earth faults and
phase faultsisgpafately. Zone F, zone R1, zone R2 and zone ND backup tripping can be disabled
by the schemewswitch [Z+BT].

Note: . For the symbols used in the scheme logic, see Appendix L.

27 —
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CRT USE
[[L550 [M-PROT_ON |} \l/
Z1 Trip TZ1
[PSB-Z1] mode Phase t 0 >S-TRIP
o & control  [—selection [ HL| ~ N
ON logic logic Siglesphase
0.00 - 10.00s tr|pp|ng
Lcommand
z2 TZ2
[PSB-Z2] : 0 > M-TRIP
*— & Z _ -
"ON" Three-phase
| 0.00 - 10.00s 21 tripping
Llcommand _J
@ [PSB-Z3] : 123 o
t+— g &
ON" 7
| g 0.00 - 10.00s
[zF ]
[PSB-ZF] TZE
—~~—1_0
[ZFBT] | "ON" & t 209
+ —
"ON” 0.00 - 10.00s
*-—
ZR1
[PSB-ZR1] TZR1
*— ;—C
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"ON* 0.00 - 10.00s
*——
ZR2
[PSB-ZR2] TZR2
PSB ' & 0
[zR2BT]  "ON" & : 7Y
+ —
"ON" 0.00 - 10.00s
*-—
ZN TZND
E [ZNDBT] > o
+— & | /A
uONu I 1
NON VTF 0.00 - 10.00s

Figure 2.4:1.5%, Scheme Logic of Time-stepped Distance Protection

Tripping by each®zoneséan be blocked the binary input signal (PLC signal) Z+*+ BLOCK. The
tripping can betalso blocked in the event of a failure of the secondary circuit of the voltage
transformer ofpower swing. The former is detected by the VT failure detection function. The
signal ¥ TR becomes 1 when a failure is detected. The latter is detected by the power swing
blocking functiéon. The signal PSB becomes 1 when power swing is detected. The zone in which
tripping’will be blocked during a power swing can be set using the selection switches [PSB-Z1] to
[PSBAZR2J" For zone ND backup tripping, power swing blocking is inhibited. For the VTF and
PSB, seefSection 2.4.12 and Section 2.4.13, respectively.

By using the trip mode control logic, Zone 1 can implement different trip modes. The trip modes
as shown in Table 2.4.1.1 can be selected according to the position of the scheme switch [Z1CNT]
and whether or not the command protection is in or out of service.

Note: When permissive underreach protection is applied as the command protection, instantaneous
tripping is required for zone 1 and autoreclose must be started. Therefore, position 1 or 4 must be
selected for [Z1CNT].

The service condition of the command protection is judged by the service condition of the
telecommunication and the main protection. The telecommunication in-service signal CRT _USE
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is established when the binary input signal (PLC signal) CRT BLOCK is "0" and the scheme
switch [CRSCM] is set to "ON" as shown in Figure 2.4.1.6.

9
[L601[CRT_BLOCK | $ CRT USE
&

[CRSCM]

"ON"
Figure 2.4.1.6 Communication Service Logic

The service condition of the external main protection in duplicated scheme is Tput with the binary
input signal (PLC signal) M-PROT ON. The command protection i Table 2.4.1.1 is out of
service when both main protections are out of service.

Table 2.4.1.1 Zone 1 Trip Mode Contral

ZI1CNT COMMAND PROTECTON

Position IN SERVICE OUT OF SERVICE
1 INST. TRIP & AUTO-REC INST. FINAL TRIP
2 DELAYED FINAL TRIP INST. FINAL TRIP
3 TRIP BLOCKED INST. FINAL TRIP
4 INST, TRIP& AUTO-REC
5 INST? FINAL TRIP

The zone 1 tripping mode at each pesition of the switch [ZICNT] is as follows:

Position 1: When the command préetection is in service, zone 1 executes instantaneous tripping
and starts autoreclose. Zone 1 pérforms$ingle-phase tripping and reclosing or three-phase tripping
and reclosing depending on the feclose mode of the autoreclose function and the type of faults
(single-phase faults or multi-phase faults). If the autoreclose is out of service, zone 1 performs
instantaneous three-phase final tripping for all faults.

If the command protectionis out of service, zone 1 performs instantaneous three-phase final
tripping.
Position 2: Zone 1 performs three-phase tripping with a time delay using timer TZ1 if the

command protectiondis in service, and it performs three-phase tripping instantaneously if the
command protection is out of service and does not start the autoreclose.

Position 3gZofi€ 1 tripping is blocked if the command protection is in service, and instantaneous
thpée-phiase tripping is performed if it is out of service. Autoreclose is not started.

Position 47 Zone 1 executes instantaneous tripping irrespective of the command protection
conditions and initiates autoreclose. This instantaneous tripping becomes single-phase tripping or
three-phase tripping depending on the autoreclose mode and type of faults (single-phase faults or
multi-phase faults). If the autoreclose is out of service, zone 1 performs instantaneous three-phase
final tripping.

Position 5: Zone 1 performs instantaneous three-phase final tripping irrespective of the command
protection.

Zone 1 Trip Mode Control is performed using PLC function as shown in Figure 2.4.1.7. By
changing the PLC default setting, the Z1 trip can be controlled independently of the [Z1CNT]
setting.
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Defalt setting
CRTUSE I 712 71oNT INST  ——>{[1696]Z1_INST TP || Z1 can trip instantaneously.
: 713 .
Trip —2—21CNT_3PTP ——>|[1712|21_3PTP |  Z1 performs three-phase trip.

Mode

714
Control —3—21CNT_ARCBLK—>||1655 [z1 ARC_BLOCK | Z1 performs final tripping for all faults.
Logic 3715
9 Z1CNT_TPBLK ——¢—>{{616]21G_BLOCK Z1G trip is blocked..

L >(l1632]z1S_BLOCK ||  z1Stripis blocked.

[Z1CNT]
N |

Figure 2.4.1.7 Zone 1 Trip Mode Control Circuit

When zone 1 extension is used, normal zone 1 tripping is blocked. Howeyer,qthe blocking is
released by an autoreclose command that follows zone 1 extension trippifigs Final tripping to the
reclose-on-to-permanent-fault is performed under the time-stepped distange protection including
zone 1.

Zone 1 tripping is provided with an additional phase selection elemeént UVC and phase selection
logic to make sure the faulted phase is selected for the single-phase¥earth fault.

Figure 2.4.1.8 gives details of the phase selection logic in Figure2:4.1.5. In case of single-phase
earth fault, the earth fault measuring zone 1 element Z1G gvithra certain phase and the phase
selection element UVC with the same phase operatéytogether, and a single-phase tripping
command S-TRIP can be output to the phase.

919
Z1G-A " A
Ol
220 —a
Z1G-B =N B | S-TRIP
716 -c| 4% —
4 & c
e [
?362
UVPWI-A
uvpwi-B 4383
uvpwi-c 8354
uve - A L §%8
uve - B &%
uve - c 858
28
23G - po|-4 E M-TRIP

EEordu
@ ofo| [ |
@ 934 _
£ =

Figure 2.4.1.8 Phase Selection Logic for Zone 1 Protection
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Depending on the setting of the scheme switch [Z1CNT] or [ARC-M] which selects reclosing
mode, single-phase tripping may be converted to a three-phase tripping command. This is not
shown in the figure.

In case of multi-phase fault, the phase fault measuring zone 1 element Z1S and the two phasesyof
the UVC operate together, the Z1G trip is blocked and the three-phase tripping command (M-TRIP
is always output. The condition for the UVC two-phase operation is to inhibit the ZI'Swfrom
overreaching in the event of a single-phase earth fault.

The UVC element is applied to the zone 1 distance elements.

EFL is an earth fault detection element, and UVPWI is a phase undervoltagea@lay to provide
countermeasures for overreaching of a leading-phase distance element at¥positive phase weak
infeed condition. These elements are applied to all earth fault distan€e,eclements. (Refer to
Appendix A.) The UVPWI can be disabled by the scheme switch [UVPWIENY.

2.4.1.3Setting

The following shows the necessary distance protection element§ andytheir setting ranges.
Element Range Step Default Remarks
VT 1-20000 1 2000
CT 1-20000 1 400

Phase fault protection

ZS-C Mho - Quad Mho Characteristic selection

Z1S 0.01 - 50.00Q 0.010 1.600 Z1 reach
(0.10 - 250.0002 0.01Q 8.00Q) (*1)

Z1S 61 0°-45° 1° 0° Gradient of reactance element

Z1S 62 45° - 90° 1° 90°

Z2S 0.01 - 50.00Q 0.01Q 3.00Q Z2 reach
(0.10 - 250.0002 0.01Q 15.0002)

ZFS 0.01 - 50.00Q 0.010 4.00Q ZF reach
(0.1-250.0Q 010 20.0Q)

Z3S 0.01-50.00Q 0.01Q 6.00Q2 Z3 reach
(0.1 -250.0€ 010 30.0Q)

73S 0(*2) 45 - 90° 1° 85° Characteristic angle of mho element

ZBS 0(*3) 0-452 1° 5° Angle of directional element

BFR1S 0.10- 20,000 0.01Q 5.10Q2 Forward right blinder reach for Z1S
(0.5%,100,0Q2 010 25.5Q2) Required if [BLZONE]=IND

BFRXS 0410¢ 20.00Q2 0.01Q 5.10Q2 Forward right blinder reach for Z1XS
(0:5* 100.0Q2 010 25.5Q2) Required if [BLZONE]=IND

BFR2S 0.10 - 20.00Q2 0.01Q 5.10Q2 Forward right blinder reach for Z2S
(0.5-100.0Q 010 25.5Q2) Required if [BLZONE]=IND

BFRFS 0.10 - 20.00Q2 0.01Q 5.10Q2 Forward right blinder reach for ZFS
(0.5-100.0Q 0.10 25.5Q2) Required If [BLZONE]=IND

BFRS 0.10 - 20.00Q2 0.01Q 5.10Q2 Forward right blinder reach for Z3S or Common
(0.5-100.0Q 0.10 25.5Q0) setting of BLZONE

BFLS 0 90° - 135° 1° 120° Forward left blinder angle

ZR1S 0.01 - 50.00Q 0.01Q 2.00Q ZR1 reach
(0.1 -250.0Q 0.1Q 10.0Q2)

ZR2S 0.01 - 50.00Q 0.01Q 4.00Q ZR2 reach
(0.1-250.0Q 0.1Q 20.0Q2)

Z4S 0.01 - 50.00Q 0.01Q 8.00Q2 Z4 reach
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Element Range Step Default Remarks
(0.1-250.0Q2 0.10 40.0Q2)

BRRS 0.10 - 20.00Q2 0.01Q2 5.10Q Reverse right blinder reach
(0.5-100.0Q 0.10 25.50)

ZNDS 0.01 - 50.00Q 0.01Q 10.00Q2 ZND reach
(0.1-250.0Q 0.10 50.002)

BNDS 0.10 - 20.00Q2 0.01Q 12.00Q2 ZNDS blinder reach
(0.5-100.0Q 0.10 60.002)

TZ1S 0.00-10.00s 0.01s 0.00s Zone 1 timer

TZ2S 0.00-10.00s 0.01s 0.30s Zone 2 timer

TZFS 0.00-10.00s 0.01s 0.35s Zone F timer

TZ3S 0.00-10.00s 0.01s 0.40s Zone 3 timep

TZR1S 0.00-10.00s 0.01s 0.50s Zone R1 timer

TZR2S 0.00-10.00s 0.01s 0.60s Zone R2 timee

TZNDS 0.00-10.00s 0.01s 0.70 s Zone,NDtimer

Earth fault protection

ZG-C Mho - Quad Mho Characteristic selection
Z1G 0.01 - 50.00Q 0.01Q 1.6062 Zifreach
(0.10 - 250.002 0.01Q 8.000))
Z1G 01 0°-45° 1° 02 Gradient of reactance element
Z21G 62 45° - 90° 1° 90°
722G 0.01 - 50.00Q 0.010%,  4.00Q Z2 reach
(0.10 - 250.002 0,010, 20.0002)
ZFG 0.01 - 100.00Q 0010 6.00Q ZF reach
(0.1 -500.0Q2 0.10 30.0Q)
Z3G 0.01 - 100.00Q 0.01Q 8.00Q Z3 reach
(0.1 -500.0Q2 0.10 40.0Q)
Z3G 6(*2) 45 - 90° 1° 85° Characteristic angle of mho element
ZBGO(*3) 0° - 45° 1° 30° Angle of directional element
BFR1G 0.10 - 20.00Q 0.01Q 5.10Q Forward right blinder reach for Z1G
(0.5-100.0Q 0.1Q 25.5Q)) Required if [BLZONE]=IND
BFRXG 0.10 ; 200002 0.01Q 5.10Q Forward right blinder reach for ZIXG
(0.5 - 100.0Q2 0.1Q 25.5Q)) Required If [BLZONE]=IND
BFR2G 0.10 - 200002 0.01Q 5.10Q Forward right blinder reach for Z2G
(0.5%100:0Q 0.1Q 25.5Q)) Required if [BLZONE]=IND
BFRFG 0410¢ 20.00Q2 0.01Q  5.10Q Forward right blinder reach for ZFG
(0:5™- 100.0Q 010 25.5Q)) Required if [BLZONE]=IND
BFRG 0.10 - 20.00Q 0.01Q 5.10Q Forward right blinder reach for Z3G or Common
(0.5-100.0Q 0.1Q 25.5Q)) setting of BLZONE
BFLG 6 90° - 135° 1° 120° Forward left blinder angle
ZR1G 0.01 - 100.00Q 0.01Q 2.00Q ZR1reach
(0.1-500.0Q2 0.10 10.0Q2)
ZR2G 0.01 - 100.00Q 001  4.00Q ZR2 reach
(0.1 -500.0Q2 010 20.0Q)
Z4G 0.01 - 100.00Q2 0.01Q 8.00Q Z4 reach
(0.1-500.0Q2 0.10 40.0Q)
BRRG 0.10 - 20.00Q2 0.010 5.10Q Reverse right blinder reach
(0.5-100.0Q 010 25.5Q)
ZNDG 0.01 - 100.00Q 0.01Q 10.00Q  ZND reach
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Element Range Step Default Remarks
(0.1-500.0Q2 0.10 50.0Q)
BNDG 0.10 - 20.00Q 0.01Q 12.00Q2  ZNDG blinder reach
(0.5-100.0Q 0.10 60.0Q2)
Krs 0- 1000 % 1% 340% Residual current compensation =/R0/R%
Kxs 0-1000 % 1% 340% Residual current compensation = X0
Krm 0 - 1000 % 1% 300% Mutual coupling compensation = ROM/R1
Kxm 0-1000 % 1% 300% Mutual coupling compensation =g{OM/X1
KrsR 0- 1000 % 1% 100% Residual current compensation for ZR = R0/R1
KxsR 0- 1000 % 1% 100% Residual current compensation for ZR = X0/X1
TZ1G 0.00-10.00s 0.01s 0.00s Zone 1 timer
T22G 0.00-10.00s 0.01s 0.30s Zone 2 timer,
TZFG 0.00-10.00s 0.01s 0.35s Zone F timer
TZ3G 0.00-10.00s 0.01s 040s Zone 3 timer
TZR1G 0.00-10.00s 0.01s 0.50s Zone RT%imer
TZR2G 0.00-10.00s 0.01s 0.60s Zone R2ytimer
TZNDG 0.00-10.00s 0.01s 0.70s Zong,ND timer
uvC Phase selection element
uvcv 10-60V 1V 48\ Voltage setting
uvCz 0.0-50.0Q 0.1Q 2.0Q Reach setting
(0- 2500 10 200
uvc o 45°-90° 1° 85° Characteristic angle
EFL 05-50A 0.1A 1.0 Earth fault detection
(0.10-1.00 A 0.0sA. "%0.20 A)
UVPWI 30V fixed UV for positive weak infeed

Scheme switch

PROTECTION 3ZONE/Z1EXT/PUP/POR/UORY POP Scheme selection
SCHEME BOP/POP+DEF/UOP+DEF/
BOP+DEF/PUP+DEF
CRSCM OFF/ON ON Telecommunication service
BLZONE COM/IND CoMm Common or independent setting for blinder
ZI1CNT 1/213/4/5 1(*4) Zone 1 trip mode selection
PSB-Z1 OFF/ON ON Z1 power swing blocking
PSB - 72 OFF/ON ON Z2 power swing blocking
PSB - Z3 OFFON OFF Z3 power swing blocking
PSB - ZF ORE/ON OFF ZF power swing blocking
PSB - ZR1 OFF/ON OFF ZR1 power swing blocking
PSB - ZR2 OFFION OFF ZR2 power swing blocking
ZFBT OFF/ON OFF ZF backup tripping
ZRIBT OFF/ON OFF ZR1 backup tripping
ZR2BT: OFF/ON OFF ZR2 backup tripping
ZNDBT OFF/ON OFF ND zone backup tripping
UVPWIEN OFF/ON OFF Countermeasures for overreaching of a

leading-phase distance element at positive phase
weak infeed condition

(*1) Ohmic values shown in the parentheses are in the case of 1 A rating. Other ohmic values are in the case
of 5 A rating.

(*2) Valid only when mho-based characteristic is selected by ZS-C and ZG-C.

(*3) Valid only when quadrilateral characteristic is selected by ZS-C and ZG-C.

(*4) Default setting is “5” in the case of models 101 and 102. In other models, the default setting is “1”.
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The following elements have fixed setting values or their settings are interlinked with other
elements listed above. So no setting operation is required.

Element Setting Remarks

Z1BS Fixed to 1.5Q Z1 reverse offset reach
(Fixed to 7.5Q)(*1)

BFRS 0 Fixed to 75° Angle of forward right blinder BFRS

Z4BS Fixed to 1.5Q Z4 offset reach. This is also the offset reach for ZLRS and Z2RS.
(Fixed to 7.5Q)) However, in these cases the offset reach is limited by the Z18

setting when Z1RS and Z2RS are used for backupstripping.

Z4S 0(*2) Interlinked with Z3S © Characteristic angle of zone 4 mho element

Z4BS 0(*3) Interlinked with ZBS©  Angle of Z4 offset directional element

BRRS 6 Fixed to 75° Angle of reverse right blinder BRRS

BRLS Interlinked with BRRS ~ Reverse left blinder

BRLS © Interlinked with BFLS @  Angle of reverse left blinder BRLS

BFRG 0 Fixed to 75° Angle of forward right blinder BERG

BNDS6O Fixed to 75° Angle of BNDS blinder

Z4G 0(*2) Interlinked with Z3G ©  Characteristic angle of Z4mhge element

Z4BG 0(*3)  Interlinked with ZBG ©®  Angle of offset diregtionalielément

BRRG 6 Fixed to 75° Angle of reverse right blindeBRRG

BRLG Interlinked with BRRG ~ Reverse left hlinder

BRLG 0 Interlinked with BFLG ©  Angle of reverse et blinder BRLG

BNDGO Fixed to 75° Angle of BNDGWlinder

(*1)Ohmic values shown in the parentheses,are‘in,the case of 1 A rating. Other ohmic values are in the
case of 5 A rating.
(*2) Valid when mho-based charagtetistic is selected by ZS-C and ZG-C.

(*3) Valid when quadrilateral characteristic is selected by ZS-C and ZG-C.

In order to coordinate with the distanee protection provided for adjacent lines, care is required in
setting the reach and timer settinglpFigure 2.4.1.9 shows an ideal zone and time coordination
between terminals.

Time
Zone 3 Zone 3
T3
Zone 2 Zone 2 Zone 2
T2
Zone 1 Zone 1 | Zone 1
11
— e > \
T T T
A < B < C < D T
Zone 1 | Zone 1 | Zone 1
T2
Zone 2 Zone 2 Zone 2
Zone 3 Zone 3 T3

Figure 2.4.1.9 Typical Zone/Time Coordination among A-D Terminals
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Zone 1 setting

Since instantaneous tripping is allowed in zone 1, it is desirable to select a setting that will cover
the widest possible range of the protected line. Conversely, zone 1 elements must not respoud to
faults further than the remote end. Therefore, the setting of the zone 1 reach is set to 80 to 90%,of
the impedance of the protected line taking account of VT and CT errors and measurement errr.
The reach is set on the X-axis.

In order to change the reactance element characteristic into a broken line, Z1S(G)01 and
Z1S(G)62 in Figure 2.4.1.1 or Figure 2.4.1.2 must be set.

Time delayed tripping of zone 1 is selected when instantaneous tripping by another main
protection is given priority. The time delay TZ1 is set to ensure that coordinatien‘ls maintained
with fault clearance by the main protection. Suppose that the maximum ope€tatingtime of the main
protection is Tp, the opening time of the circuit breaker is Tcb, the minimmum”operating time of
zone 1 element is T1 and the reset time of the zone 1 element is Tzone,1,then TZ1 must satisfy
the following condition:

TZ1 > Tp + Tcb + Tzone 1 - T1

Zone 2 setting

Zone 2 is required to cover 10 to 20% of the remote end\Zone not covered by zone 1. To assure this
protection, it is set to 120% or greater of the proteeted line impedance. To maintain the selectivity
with zone 1 of the adjacent lines, the zone 2 reach, should not exceed the zone 1 reach of the
shortest adjacent line. The reach is set on the X-axis.

Time delay TZ2 is set so that it may be coordinated with fault clearance afforded by the main
protection of the adjacent lines. If time delageditripping is selected for zone 1 of the protected line,
coordination with the time delay sheuld*alsofbe taken into account. Suppose that the main
protection operating time on the adjacent lin€s is Tp', the opening time of the circuit breaker is
Tcb', the minimum operating time ofizone 2 element is T2 and the reset time of local terminal zone
2 element is Tzone 2, then TZ2 must satisfy the following two conditions:

TZ2 > Tp' + Tcb' + TzoneR,— T2
TZ2>TZ1

If the adjacent lines are teo shost'for zone 2 to coordinate with zone 1 of the adjacent lines in reach
setting, it is necessary/to seta much greater time delay for zone 2 as shown in Figure 2.4.1.10.

Generally, in settingithe Zone 2, consideration should be given to ensure selectivity with even the
slowest timer ofithe following protections:

e Remote end busbar protection
e Refaotewefid transformer protection
e JLingprotection of adjacent lines

e Remote end breaker failure protection

Time
Zone 3
T2 Zone 2
T2 Zone 2
Zone 1 Zone 1
f f
A B C

Figure 2.4.1.10 Zone 2 Setting (When one of the adjacent lines is very short)
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Zone 3 setting

Zone 3, in cooperation with zone 2, affords backup protection for faults that have occurred on
adjacent lines. The reach should be set to exceed the remote end of the longest adjacentfline
whenever possible. It is also necessary to take into account the effect of fault infeed at the remete
busbars. If an ideal reach setting as shown in Figure 2.4.1.9 is possible, the timer setting for zong 3
needs only to consider the coordination with the timer setting in zone 2 of the protected linessand
adjacent lines.

However, as shown in Figure 2.4.1.11, if there are short-distance adjacent lines ahd it is
impossible to establish coordination only by the reach setting, there may also b€ a.case where the
time delay for zone 3 will need to be set greater than that of the adjacent fines:

The zone 3 reach is set on the characteristic angle when the mho characteriStic is%selected or set on
the X axis when the quadrilateral characteristic is selected.

Zone 3

T3
Zone 3

T3

Zone2 Zone 2

Zone 1 Zone 1

Figure 2.4.1.11 Zone 3 Sgtting (When one of the adjacent lines is very short)

Zone F setting

When zone F is used for the zone3 instead of Z3, above zone 3 setting is applied. If the zone F is
used separately from zone 3¢the Settings of zone F reach and time delay are set to be less than the
zone 3 settings.

Zone R1 setting

The setting of the,zone R1 reach is set so as to exceed the end of the adjacent line behind the
relaying point. The reéach is set on the X-axis. The time delay is set to be greater than that of the
zone 3 backup,protection. The scheme switch [ZR1BT] is set to “ON”, and the scheme switch
[ZR2BT] mustfbéset to “ON” and the zone R2 reach must be set greater than the zone R1 reach
even though'thesZone R2 is not used.

ZQne R? setting

The settifig of the zone R2 reach is set so as to include the busbar of the adjacent terminal behind
the relaying point. The time delay is set to be greater than that of the zone R1.

The'zone R2 reach is set on the characteristic angle when the mho characteristic is selected or set
on the X axis when the quadrilateral characteristic is selected. The scheme switch [ZR2BT] is set
to “ON”.

Zone ND setting

The setting of the zone ND reach is set so as to include all zone settings and the time delay is set
the greatest of all zones. The scheme switch [ZNDBT] is set to “ON”.
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Blinder setting

BFR and BRR reaches are set to the minimum load impedance with a margin. The minimum load
impedance is calculated using the minimum operating voltage and the maximum load current.

The blinder element (BFR) can be provided for each forward zone. The setting of blinder gl€ment
can be set independently or set common to forward zones by [BLZONE]=IND Jor
[BLZONEJ]=COM setting. In the [BLZONE]=IND setting, the forward zone blinder setting
should be set BFR1+#<BFRX*<BFR2*<BFRx*. If BFR*<BFR 1%, for example, the reach of BFR 1
is limited to the BFR* setting reach as shown in Figure 2.4.1.12(b). The BFRF* can be Set larger
than the BFR*. If the BFRF* is larger than the maximum resistive reach of Z3 gfthe.area exceeding
the Z3 is invalid. The BFRF=* is limited to Z3 operating zone as shown in Eigure 2.4.1.12(C).

X . X ) X .
73

S ZF /
W .:: 7

2y

/! 1 y /'(

/ / 'BFR R / / [ BFRY R A—71 Bfrr R

BFR2 BFR2 BFR
BFR1 BRR

(@) (b) (c)
Figure 2.4.1°22 BFR Reach

The BFL angle can be set to 90 to 135%and 1s;set'to 120° as a default. The BRL angle is linked with
the BFL angle.

Figure 2.4.1.12 shows an exampleyof the blinder setting when the minimum load impedance is
Z1 . min and Z’T min under the load transmitting and receiving conditions.

BEL X BFR
4 / Load Area
R
Z,Lmin ° ZLmln
BRR BRL

Figure 2.4.1.13 Blinder Setting

When Z4 is used for overreaching command protection ie. POP, UOP and BOP, it is necessary
when setting BRR to take account of the setting of the remote end BFR to ensure coordination.
That is, the BRR is set to a value greater than the set value of the remote end BFR (e.g., 120% of
BFR). This ensures that a reverse fault that causes remote end zone 2 or zone 3 to operate is
detected in local zone R1 or R2 and false tripping is blocked.
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Setting of earth fault compensation factor (zero sequence compensation)

In order to correctly measure the positive-sequence impedance to the fault point, the current input
to the earth fault measuring elements is compensated by the residual current (310) of the prote€ted

line in the case of a single circuit line and by residual current (31g) of the protected line ‘and
residual current (31(’) of the parallel line in the case of a double circuit line.

Generally, the following equation is used to compensate the zero-sequence voltage drop in the
case of phase “a”.

Va =(a—-10)Z1 + 10 x Z0 + Iom X Zom ()
where,
Va: Phase “a” voltage
Ia:  Phase “a” current
Ig:  Zero-sequence current of the protected line
Iom: Zero-sequence current of the parallel line
Z1: Positive-sequence impedance (Z1 = R1 + jXj)
Z(: Zero-sequence impedance (Z( = R( +4X)
Z(m: Zero-sequence mutual impedance (Zom = Rgm + jXom)
Equation (1) can be written as follows:
Va =R1 +XDIa+ {(Ro—R1) *j(X0o£XDo + (Rom *jXom)lom
Ro-R1  Rom_ : X0-X1  Xom.
Ry W0TTR, Tom) JX9da + X; 07X Tom)

In the GRZ100, the voltage isf compensated independently for resistance and reactance
components as shown in equation (2)in stead of general equation (1).

KI'S Krm

=R1(Ia +

_ 100> 100
VaR +jVaX = {R1(laRe™ T2 x3I0R+ 3 * 3lomR )

Kxs Kxm

100 100
—Xl(IaX+ 3 X 3IOX+ 3 X 3IomX )}

KI'S Krm

_ 100 100
FIHRI(Tax + =3 *x3loxX + 73 x 3lomX)

Kxs Kxm

+X1(TaR + 1003 X310R+%X3IomR)} ()
where,
Kxs: compensation factor (Kxs = X /X1 x 100)
Kys: compensation factor (Kyg = Rg/R1 x 100)
Kxm: compensation factor (Kxm = Xom/X1 x 100)
Kym: compensation factor (Kym = Rom/R1 x 100)

X: imaginary part of the measured impedance

R:  real part of the measured impedance
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VaX:imaginary part of phase “a” voltage
VaR: real part of phase “a” voltage

[IP 4]

Iax: imaginary part of phase “a” current

IaR: real part of phase “a” current

IpX: imaginary part of zero-sequence current of the protected line
IgR: real part of zero-sequence current of the protected line
IomX: imaginary part of zero-sequence current of the parallel line

IomR: real part of zero-sequence current of the parallel line

o’

—90 5
P F
LU ;
Va 11,12, 1o
|
' 71, 72, Zo

Figure 2.4.1.14 Earth(Fault Compensation

The zero-sequence compensation factors are @ppliedpto the earth fault measuring elements as
shown in the table below

Element |Protected line ([Parallel line
Z1G Krs, Kxs Krmakxm
Z1XG Krs, Kxs Krm, Kxm
722G Krs, KX Krm, Kxm
Z3G > _
ZFG ¢y —
ZR1G KrsR, KXsR -
ZR2G - -
Z4G - -
ZNDG - —

—:"@ompensation is not provided.

The zero-sequenee compensation of the parallel line is controlled by the ZPCC (Zero-sequence
Current Compgnsation) element.

When angeafth” fault occurs on the protected line, the ZPCC operates and parallel line
comipensationvis performed to prevent underreach caused by the mutual zero-sequence current of
thetparallelline.

When an'earth fault on the parallel line occurs, the ZPCC does not operate and the compensation
of parallel line is not performed to prevent overreach. The operating condition of the ZPCC is as
follows:

31/ 3Iom = 0.8

Charging current compensation

When distance protection is applied to underground cables or long-distance overhead lines, the
effect of charging current cannot be ignored. It appears as a distance measurement error in the
fault.
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To suppress the effect of the charging current and maintain the highly accurate distance
measurement capability, the GRZ100 has a charging current compensation function.

The compensation is recommended if the minimum fault current can be less than three timeg the
charging current.

The setting value of ZIC should be the charging current at the rated voltage Vn.

Element Range Step Default Remarks

ZIC 0.00-5.00A 0.01A 0.00 Charging current setting
(0.00-1.00A 0.01A 0.00 A) (*)

Vn 100 - 120 1V 110V Rated line voltage

(*) Current values shown in the parentheses are in the case of 1 A rating. Otherieurrent values are in
the case of 5 A rating.

Setting of phase selection element

Phase selection is required only for faults on the protected lime. Therefore, impedance reach
setting UVCZ is set to 120% of the positive-sequence impedanee of the protected line. Impedance
angle setting UVC 0 is set the same as the protected line angle.

Undervoltage setting UVCYV is set higher than the estimated maximum fault voltage at the fault
point for a single-phase earth fault.

2.4.2 Zone 1 Extension Protection

Application

The disadvantage of time-stepped distan¢e protéction is that faults near the remote end of the
protected line can only be cleared infzong 2 timi€, thus high speed protection cannot be performed
for all faults on the protected lin&alf gelecommunication is available, this disadvantage can be
solved by command protection. [ftelecommunication is not available, zone 1 extension protection
using autoreclose will implementshighyspeed protection at both terminals.

Zone 1 extension (zone 1X) has @ complex characteristic combining the reactance element, mho
element and blinder element, and 1ts characteristic is the same as zone 1.

Zone 1X for earth fault$ts pfovided with the same residual current compensation as zone 1 and
zone 2.

As shown in Figtren2.42.1, zone 1X is set to overreach the protected line and performs
instantaneous tripping, This tripping is followed by autoreclose. In the selected autoreclose mode,
one of three-phase,tripping and autoreclose, single-phase tripping and autoreclose, or single- and
three-phaseftripping and autoreclose is executed.

The Zoneextension protection clears a fault on the protected line including an end zone fault at
high speed, displaying the performance equivalent to that of command protection.

On the,other hand, unlike command protection, overreaching zone 1X also acts instantaneously
for a fault on adjacent lines and executes tripping. If the fault is a transient fault, power
transmission can be recovered by autoreclose with a transient loss of power supply.

High speed zone 1X tripping is not desirable following reclosure onto a permanent fault on an
adjacent line because more of the network is lost than necessary. Therefore, tripping by zone 1X is
blocked prior to the reclosing command to the circuit breaker. Whether or not the permanent fault
is on the protected line or on an adjacent line, tripping is performed under time-stepped distance
protection.

When autoreclose is out of service, the zone 1 extension protection is blocked.

— 40 —
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Time

ZoneR T4

T3 Zone 3
Zone 2
T2
T1 Zone 1 Zone 1X
© = : A
A B C

Figure 2.4.2.1 Time/Distance Characteristics of Zone 1 Extension Protection
and Time-Stepped Distance Protection

Scheme Logic

The scheme logic of the zone 1 extension protection is shown,in‘Eigure 2.4.2.2. Zone 1X outputs
single-phase tripping signal S-TRIP or three-phase trippifighsignal M-TRIP through phase
selection logic on condition that the reclosing mode selection,switch [ARC-M] of autoreclose be
set to "TPAR" or "SPAR & TPAR" and condition RECRREADY'1 = 1 be established. The phase
selection logic is the same as that for the zone 1 proteetion shown in Figure 2.4.1.7, except that
Z1XG and Z1XS are employed instead of Z1G and Z1S. When a power swing is detected (PSB =
1) and when a VT failure is detected (VTF = 1){ tripping is blocked. Power swing blocking can be
disabled by the scheme switch [PSB-Z1X].

The zone 1 extension protection is disabled by the binary input signal (PLC signal)
Z1XG BLOCK and Z1XS BLOCK:

[ARC-M]
+ [] N

"SPAR", & =
"SPAR + TPAR"
REC-READY1

[1540|Z1X_INIT |

Phase ——>S-TRIP
Selection

Protection schem@ SM-TRIP

"Z1-EXT

|1659 |ZlX_F.ENABLE|

22:Z1XG-A  "23:Z1XG-B  24:Z1XG-C
@ ? 37:Z1XS2AB _(38:71XS-BC  39:Z1XS-CA

Ha [PSB-Z1X]

"ON"
WIF O

16174Z1XGYBLOCK
=
1633 ) ZIXS_BLOCK

Figure 2.4.2.2 Zone 1 Extension Scheme Logic

REC-READY1 is a signal in the autoreclose function, and as shown in Figure 2.4.2.3,
REC-READY1 =1 is established when the reclaim time has elapsed, that is, when autoreclose is
ready, and reset when a reclosing command is output.

Zone 1 extension can provide protection in the case of evolving faults provided that they occur
before the reclosing command is output. Otherwise, in the case of a permanent fault, it will not
respond to a reclose-on-to-fault.
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Fault inception
Closed

Circuit Open
breaker

REC- |

READY1 %_ ] %_ -
Reclaim time —| Reclaim time

Trip

Auto l_l

-reclose

Figure 2.4.2.3 Sequence Diagram of Zone 1 Extension

Zone 1 extension executes single-phase tripping and autoreclose forfsinglesphase to earth faults
when the reclosing mode selection switch [ARC-M] is set to "SPAR & TPAR". A phase selection
element UVC and phase selection logic are used for reliable seleetion ofithe faulted phases. Phase
selection logic for zone 1X can be seen in Figure 2.4.1.7 by replacingizone 1 measuring elements
with zone 1X measuring elements.

Setting

The following table shows the setting elements negessaryifor zone 1 extension protection and their
setting ranges.

Element Range Step Default Remarks
Z1XS 0.01 - 50.00Q 0.01Q 2.40Q Zone 1 extension reach
(0.10 - 250.002 0.01Q 12:0002) (¥)
Z1S 61 0°-45° 1° 02 Gradient of reactance element
Z1S 02 45° - 90° 1° 90°
BFRXS 0.10 - 20.00Q 0.02Q 5.10Q Forward right blinder reach for Z1XS
(0.5-100.0Q 0:2Q 25.5Q)) Required if [BLZONE]=IND
Z1XG 0.01 -50.00Q 0,010 2.40Q Zone 1 extension reach
(0.10 - 250.002 0.012 12.0002)
Z1G 61 0°-45° 12 0° Gradient of reactance element
Z1G 62 45° - 90° 1° 90°
BFRXG 0.10 - 20%00€2 0.01Q 5.10Q Forward right blinder reach for ZIXG
(0.5 - 100:0€2 0.10 25.5Q0) Required if [BLZONE]=IND
PROTECTION  3ZONE/(Z1EXT/PUP/POP/UOP/BOP/PO POP Scheme selection
SCHEME P+DEF/U@R+DEF/BOP+DEF/ PUP+DEF
Autoreclose made Disabled/SPAR/TPAR/ SPAR & TPAR  Autoreclose mode selection
(ARC - M) SPAR:& TPAR/EXT1P/EXT3P "SPAR" or "SPAR & TPAR" should be selected
BLZONE COM/IND COM Common or independent setting for blinder
PSB - ZIX QFF/ON ON Power swing blocking

(*Ohmic values shown in the parentheses are in the case of 1 A rating. Other ohmic values are in the
case of 5 A rating.

Thereach for zone 1 extension is set, for example, to 120% so as to completely cover the protected
line. It is not necessary to set the earth fault compensation factors because the same compensation
factors as those of zone 1 and zone 2 are used. The reach is set on the X-axis.

When the reactance element characteristic of zone 1 takes a broken line, that of zone 1 extension
follows it automatically.

When using zone 1 extension protection, either "SPAR & TPAR" or "TPAR" must be selected as
the reclosing mode of the autoreclose.
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2.4.3 Command Protection

If operational information from the distance relays located at each end of the protected line™is
exchanged by means of telecommunication, it is possible to accurately determine whether ofi\not
the fault is internal or external to the protected line. Each terminal can provide high-speed
protection for any fault along the whole length of the protected line. The GRZ100 provides the
following command protection using the distance measuring elements.

e Permissive underreach protection (PUP)
e Permissive overreach protection (POP)
e Unblocking overreach protection (UOP)
e Blocking overreach protection (BOP)

Each command protection can initiate high-speed autoreclose. These®™protections perform
single-phase or three-phase tripping depending on the setting of th&yecldsing mode and the fault

type.

Each command protection includes the aforementioned timesstepped distance protection as
backup protection.

2.4.3.1Permissive Underreach Protection

Application

In permissive underreach protection (PUP), thefuindetegaching zone 1 protection operates and trips
the local circuit breakers and at the same time sends a trip permission signal to the remote terminal.
The terminal which receives this signal exgcutesjinstantaneous tripping on condition that the local
overreaching element has operated. Fh€yovetreaching element can be selected as either zone 2 or
zone 3.

Since the trip permission signal 1Sysentienly when it is sure that the fault exists in the operating
zone of zone 1, the PUP providessexcellent security. On the other hand, the PUP does not provide
sufficient dependability for faults/nlines that contain open terminals or weak infeed terminals for
which zone 1 cannot operate®Faultsnear open terminals or weak infeed terminals are removed by
delayed tripping of zomne 2'glements at remote terminals.

Since only the operatifig signal of the underreaching element is transmitted, it is not necessary to
distinguish a transmit signal from a receive signal. That is, the telecommunication channel can be
shared by the terminals,and a simplex channel can be used.

Scheme Logic

Figureq2.4.3.1shows the scheme logic of the PUP. Once zone 1 starts to operate, it outputs a
singlé-phase tripping signal S-TRIP or three-phase tripping signal M-TRIP to the local terminal
instantaficously and at the same time sends a trip permission signal CS to the remote terminals.
When the grip permission signal R1-CR is received from the remote terminals, PUP executes
instantam€ous tripping on condition that either zone 2 or zone 3 has operated. Whether or not zone
2 or zone 3 is used can be selected by the scheme switch [ZONESEL]. If the PLC signal
PSG@GM_TCHDEN is established, the delayed pick-up timer TCHD is provided.
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TSBCT
0 t
Z1 |_7L| CS
R1-CR 0.00 - 1.00s
7o >1
z2 enn & . Phase [—=*S-TRIP
~JZONESEL] ] Selection| ) 1R|p
Z3

CS (Carrier send)'signal
[PSB-CR] Signalgo. Signal name
225 4MEXT_CAR-S

lLsa2lpscm TCHDEN]

PSB .
(PSBS_DET/PSBG_DET ON
from Figure 2.4.12.2.)

NON_VTF
(from Figure 2.4.11.1.)

R1-CR: Trip permission signal from the remote terminal.
Signal No.  Signal name Description
1568: EXT_CAR.R1-1  Trip carrier signal from remote terminal
1569: EXT_CAR.R1-2 Guard/And carrier signal from remg@tetesminal

Figure 2.4.3.1 PUP Scheméegic

To select the faulted phases reliably, phase selectionyisyperformed using the phase selection
element UVC. Phase selection logic in zone 1 trippifigis Shown in Figure 2.4.1.7 and its operation
is described in Section 2.4.1. Phase selectionylogieyin command tripping is shown in Figure
2.4.3.9. Refer to Section 2.4.3.7.

Off-delay timer TSBCT is provided for the fellowing purpose:

In many cases, most of the overreaching ‘eléments at both ends operate almost simultaneously.
However, there may be some casesfwhere the¥ cannot operate simultaneously due to unbalanced
distribution of fault currents. Non-operation of the overreaching elements can occur at a terminal
far from the fault, but they can“eperate if the other terminal trips. Transmission of the trip
permission signal continues forghe,setting time of TSBCT after reset of zone 1, and thus even the
terminal for which the overreaghifg|element has delayed-picked up can also trip.

Setting

The following shows{theWsetting elements necessary for the PUP and their setting ranges.
For the settings ofwdl, Z2, Z3 and UVC, refer to Section 2.4.1.

Element Range Step Default Remarks
TCHD 0)- 50 ms 1ms 12 ms Channel delay time
TSBCT 0,00 - 1.00s 0.01s 0.10s
PROTECTION 3ZONE/Z1EXT/PUP/POP/UOP POP Scheme selection
SCHEME /BOP/POP+DEF/UOP+DEF/
BOP+DEF/PUP+DEF
ZONESEL 72173 z2 Overreaching element selection
PSB -CR OFF/ON ON Power swing blocking

2.4.3.2Permissive Overreach Protection

Application

In permissive overreach protection (POP), the terminal on which the forward overreaching
element operates transmits a trip permission signal to the other terminal. The circuit breaker at the
local terminal is tripped on condition that the overreaching element of the local terminal has
operated and that a trip permission signal has been received from the remote terminal. That is, POP
determines that the fault exists inside the protected line based on the overlapping operation of the
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forward overreaching elements at both terminals. It is possible to use zone 2 or zone 3, as the
forward overreaching element.

The POP is provided with an echo function and weak infeed trip function so that even whed the
protection is applied to a line with open terminal or weak infeed terminal, it enables fast tripping,of
both terminals for any fault along the whole length of the protected line. An undervoltagefelemént
UVL is provided for weak infeed tripping. (See Section 2.4.3.5 for protection for weakUinfeed
terminal.)

When a sequential fault clearance occurs for a fault on a parallel line, the direction of tHe current
on the healthy line is reversed. The status of the forward overreaching element changes from an
operating to a reset state at the terminal where the current is reversed from an,inward£o an outward
direction, and from a non-operating status to operating status at the other termthal. In this process,
if the operating periods of the forward overreaching element of both terndinalsjeyerlap, the healthy
line may be tripped erroneously. To prevent this, current reversal logic (CRL) is provided. (See
Section 2.4.3.6 for current reversal.)

Since the POP transmits a trip permission signal with the operatiofnef the overreaching element, it
requires multiplex signaling channels or one channel for ea¢h, direction. This ensures that the
transmitting terminal does not trip erroneously due to reception ofdits own transmit signal during
an external fault in the overreaching zone.

Scheme Logic

Figure 2.4.3.2 shows the scheme logic for the POP. The POP transmits a trip permission signal to
the other terminal for any of the following conditions.

e The forward overreaching zone 2501 Zene 3 selected by scheme switch [ZONESEL]
operates and the current reversal logie (CRL) has not picked up. If the PLC signal
PSCM_TCHDEN is established, thedelayed pick-up timer TCHD is provided.

e The circuit breaker is opetied’and a trip permission signal CR is received from the other
terminal.

e The forward overreachingyzone 2 or zone 3 and reverse looking Z4 have not operated
and a trip permission signal is received from the other terminal.

The last two are implemented when an echo function (ECH) is selected. (Refer to Section 2.4.3.5
for echo function.)

Transmission of thetripypermission signal continues for the TSBCT setting even after the local
terminal is trippedsby theydelayed drop-off timer TSBCT. This is to ensure that command tripping
is executed at the remote terminal.

The POP outpittsisingle-phase tripping signal S-TRIP or three-phase tripping signal M-TRIP to
the localterminal when the trip permission signal R1-CR is received from the remote terminal, the
cugfent geversal logic (CRL) is not picked up and one of the following conditions is established.

o The forward overreaching element operates.

e The undervoltage element UVL (UVLS or UVLG) operates and the forward
overreaching and the reverse looking elements do not operate.

The latter is implemented when the weak infeed trip function is selected. (Refer to Section 2.4.3.5
for weak infeed trip function.)

To select the faulted phase reliably, phase selection is performed using the phase selection element
UVC. Phase selection logic is described in Section 2.4.3.7.
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CB-OR

R1-CR

A >1 CSs
91 J
N &
' TREBK i
: 00-10,00s | > 114
E & | 20ms  0.00-10.00s ! 4 TSBET
: i 0% t
e TTCRLT i
[24] q | W7 L 0700 — 1.00s
(*) i i
UVL . 3 Phase —=S-TRIP
' 3 Selection —= M-TRIP
w7 o
[ZONESEL]
Z3 [ wgan
H_Zg () Note: Details of UVL
Signal No. Signal name Description
72: UVLS-AB A-B phase
1842|PSCM—TCHDEN 73:  UVLS-BC B-C phase
74: UVLS-CA C-A phase
[PSBCR] 78:  UVLG-A A phase
PSB ON" 79:  UVLG-B B phase
NON VTF N 80: UVLG-C C phase
Figufe 2.4.3.2 POP Scheme Logic
Setting

The following shows the setting gleménts necessary for the POP and their setting ranges. For the
settings of Z2, Z3 and UV @] referito Section 2.4.1.

Element Range Step Default Remarks
UVL Weak infeed trip element
UVLS 5075200 V! v 7V Undervoltage detection (phase fault)
UVLG 10760 V. v 45v Undervoltage detection (earth fault)
Z4S 0.01 - 50.00Q 0.01Q 8.00Q Z4 reach
(0.1 -250.0Q 0.1Q 40.00) (*)
BRRS 0:10 - 20.00Q2 0.01Q 5.10Q Reverse right blinder reach
(0.5-100.0Q 0.1Q 25.5Q2)
Z4G 0.01 - 100.00©2 0.01Q 8.00Q Z4 reach
(0.1 -500.0Q 0.1 40.00)
BRRG 0.10 - 20.00Q2 0.010 5.10Q Reverse right blinder reach
(0.5-100.0Q 0.1Q 25.5Q2)
TCHD 0-50 ms 1ms 12 ms Channel delay time
TREBK 0.00 - 10.00s 0.01s 0.10s Current reversal block time
TSBCT 0.00 - 1.00s 0.01s 0.10s
PROTECTION 3ZONE/Z1EXT/PUP/POP/UOP/ POP Scheme selection
SCHEME BOP/POP+DEF/UOP+DEF/
BOP+DEF/PUP+DEF
ZONESEL Z2(73 z2 Overreaching element selection
PSB - CR OFF/ON ON Power swing blocking
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Element Range Step Default Remarks
ECHO OFF/ON ON Echo function
WKIT OFF/ON ON Weak infeed trip function

(*) Ohmic values shown in the parentheses are in the case of 1 A rating. Other ohmic values are inthe
case of 5 A rating.

The following elements have fixed setting values or their settings are interlinked with other
elements listed above. So no setting operation is required.

Element Setting Remarks
Z4BS Fixed to 1.5Q Z4 reverse offset reach
(Fixed to 7.5Q2) (*1)

Z4S 0(*2) Interlinked with Z3S ©  Characteristic angle of Z4 mho element
Z4BS 0(*3)  Interlinked with ZBS @  Angle of Z4 directional element

BRRS 6 Fixed to 75° Angle of reverse right blinder BRRS
BRLS Interlinked with BRRS  Reverse left blinder
BRLS 6 Interlinked with BFLS 8 Angle of reverse left blinder BRLS

Z4G 0(*2) Interlinked with Z3G ©  Characteristic angle of Z4 mhp,.element
Z4BG 0(*3)  Interlinked with ZBG ©  Angle of Z4 directional element

BRRG 0 Fixed to 75° Angle of reverse rightblinderBRRG
BRLG Interlinked with BRRG  Reverse left blifider,
BRLG 0 Interlinked with BFLG 6 Angle of reverse leftblinder BRLG

(*1) Ohmic values shown in the parentheses afe inithe,case of 1 A rating. Other ohmic values are in
the case of 5 A rating.

(*2) Valid only when mho-based charactéristie,is selected by ZS-C and ZG-C.

(*3) Valid only when quadrilateraleharacteristic is selected by ZS-C and ZG-C.

The reverse looking Z4 (G,S), BRR¥@G,S) and BRL (G,S) must always operate for reverse faults
for which the forward overreaching, elément of the remote end operates. The following setting
coordination is required.
When zone 2 is selected as the forward looking element:

Z4 setting = 1.2 x(Zone 2 setting at remote end)
When zone 3 is selected:

74 setting = W2 x (Zene 3 setting at remote end)
In both cases:

BRR settings, 1&2 x (BFR setting at remote end)

2.4.3.3Unblocking Overreach Protection

Application

If a power line carrier is used as the telecommunication media, there is a possibility that the
dependability of the PUP and POP could be reduced. This is because the trip permission signal
must be transmitted through the fault point and the attenuation of the signal may cause the PUP
and POP to fail to operate. To solve this problem, unblocking overreach protection (UOP) is
applied.

The signal transmitted under the UOP is a trip block signal and this is transmitted continuously
during non-fault conditions. When the forward overreaching element operates, transmission is
stopped. At the remote end, the non-receipt of a trip block signal is recognized as an actual trip
permission signal and tripping is executed on condition that the local forward overreaching
element operates.
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In this system, the transmitted signal is a trip block signal, and transmission of that signal is
required only in the case of external faults. Therefore, even if power line carrier is used, a failure té
operate or false operation due to attenuation of the signal would not be experienced.

If the modulation method of the telecommunication circuits is a frequency shift methed,
frequencies f1 and f2 are assigned to the trip block signal and trip permission signal, resp€ctively.
The receive end recognizes signals CR1 and CR2 as corresponding to respective frequencies as
the actual trip permission signals when either one of the following conditions is established and
executes tripping on condition that the overreaching element should operate.

e CRI is lost and only CR2 is received.
e Both CR1 and CR?2 are lost.

The latter is also applicable if there is a telecommunication circuit failurefin addition to attenuation
of the signal at the fault point. Therefore, when the latter condition centinues for a certain period
or longer, the UOP is blocked and a telecommunication circuit failure alarm is output.

The UOP is provided with an echo function and weak infeed tripfunction and even when applied
to a line with open terminals or weak infeed terminals, it allows\fast tfipping of both terminals for
any fault along the whole length of the protected line. An undervoltage element UVL is provided
for weak infeed tripping. (See Section 2.4.3.5 for protection for weak infeed terminal.)

When a sequential fault clearance occurs for a fault on‘a parallel line, the direction of the current
on the healthy line is reversed. The status of thef6mward\overreaching element changes from an
operating to a reset state at the terminal where the eurfent is reversed from an inward to an outward
direction, and from a non-operating status to @n ‘Operating status at the other terminal. In this
process, if the operating periods of the forwardyoverreaching element of both terminals overlap,
the healthy line may be tripped erroneously. JEo prevent this, current reversal logic is provided.
(See Section 2.4.3.6 for current reversal.)

For the communication channel,4a single channel shared by different terminals or multiplex
channels, one channel for each dizection can be used.

Scheme Logic

Figure 2.4.3.3 shows the seliemeylogic of the UOP. The logic level of transmit signal CS and
receive signal R1-CRa4s "1 for atrip block signal and "0" for a trip permission signal.

The UOP changes its, fransmit signal CS from a trip block signal to trip permission signal under
one of the followingrconditions. The logic level of CS changes from 1 to 0.

o The fofward oVerreaching zone 2 or zone 3 selected by the scheme switch [ZONESEL]
operates and the current reversal logic (CRL) is not picked up. If the PLC signal
PSCM _ TCHDEN is established, the delayed pick-up timer TCHD is provided.

e W Thesgircuit breaker is open and the trip permission signal (R1-CR=0) is received from
théyother terminal.

e The forward overreaching zone 2 or zone 3 and reverse looking Z4 are not operating and
a trip permission signal is received from the other terminal.

The last two are implemented when an echo function (ECH) is selected. (Refer to Section 2.4.3.5
for echo function.)

Transmission of a trip permission signal continues for the TSBCT setting even after the local
terminal is tripped. This is to ensure that command tripping is executed at the remote terminal.

The UOP outputs single-phase tripping signal S-TRIP or three-phase tripping signal M-TRIP to
the local terminal when the trip permission signal (R1-CR=0) is received from the remote
terminal, the current reversal logic (CRL) is not picked up and one of the following conditions is
established.
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e The forward overreaching element operates.

e The undervoltage element UVL (UVLS or UVLG) operates and the forward
overreaching and the reverse looking elements do not operate.

The latter is implemented when the weak infeed trip function is selected.

To select the faulted phase reliably, phase selection is performed using the phase selection element
UVC. Phase selection logic is described in Section 2.4.3.7.

CB-OR

.

1R

[24]

UVvL

—y
[ZONESEL]

[1842]PscM_TCHDEN|

[PSB-CR]

0.00 - 1.00s

Phase —=S-TRIP
Selection —= M-TRIP

PSB
NON VTF

"ON"

Setting

Figure 2.4.3.3 UOP Scheme Logic

The following/shows the setting elements necessary for the UOP and their setting ranges.
For thésettings of 72, 73, and UVC, refer to Section 2.4.1.

Elgment Range Step Default Remarks
UV Weak infeed trip element
UVLS 50-100V v v Undervoltage detection (phase fault)
UVLG 10-60V v 45v Undervoltage detection (earth fault)
Z4S 0.01 - 50.00Q 0.01Q 8.00Q Z4 reach
(0.1 -250.0Q 0.1Q 40.00) (*)
BRRS 0.10 - 20.00Q 0.010 5.10Q Reverse right blinder reach
(0.5-100.0Q 0.1Q 25.5Q2)
Z4G 0.01 - 100.00Q2 0.01Q 8.00Q Z4 reach
(0.1 -500.0Q2 0.1Q 40.00)
BRRG 0.10 - 20.00Q 0.010 5.10Q Reverse right blinder reach
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Element Range Step Default Remarks
(0.5-100.0Q2 0.10 25.5Q0)
TCHD 0-50ms 1ms 12 ms Channel delay time
TREBK 0.00 - 10.00s 0.01s 0.10s Current reversal block time
TSBCT 0.00 - 1.00s 0.01s 0.10s
PROTECTION 3ZONE/Z1EXT/PUP/POP/UOP/ BOP/ POP Scheme selection
SCHEME POP+DEF/UOP+DEF/BOP+DEF/PUP+DEF
ZONESEL 72(73 z2 Overreaching element selection
PSB - CR OFF/ON ON Power swing blocking
ECHO OFF/ON ON Echo function
WKIT OFF/ON ON Weak infeed'tsip fumetion

(*)  Ohmic values shown in the parentheses are in the case of 1 A ratinggOther ohmic values are in

the case of 5 A rating.

The following elements have fixed setting values or their settings argyinterlinked with other
elements listed above. So no setting operation is required.

Element Setting

Remarks

Z4BS Fixed to 1.5Q2

(Fixed to 7.5Q2) (*1)
Z4S 0(*2) Interlinked with Z3S 6
Z4BS 6(*3)  Interlinked with ZBS 6
BRRS 6 Fixed to 75°
BRLS Interlinked with BRRS
BRLS 6 Interlinked with BFLS 6
Z4G 6(*2) Interlinked with Z3G 6
Z4BG 0(*3)  Interlinked with ZBG 6
BRRG 6 Fixed to 75°
BRLG Interlinked with BRRG
BRLG 6 Interlinked with BELG,0

Z4 reverse offset reach

Characteristic angle 6f Z&mho element

Angle of Z4 directional element

Angle of reverse right blinder BRRS

Reverse leftblinder.

Angle of reverse left blinder BRLS
CharaCteristig,angle of Z4 mho element

Angle ofiz4directional element

Angle of reverse right blinder BRRG

Reverse left blinder

Angle of reverse left blinder BRLG

(*1) Ohmic values shown inithé patentheses are in the case of 1 A rating. Other ohmic values are in

the case of 5 A rating?

(*2) Valid only when mho-based characteristic is selected by ZS-C and ZG-C.
(*3) Valid only when“quadrilateral characteristic is selected by ZS-C and ZG-C.

The reverse lookingyelements Z4 (G,S), BRR (G,S) and BRL (G,S) must always operate for
reverse faults fof which  the forward overreaching element of the remote end operates. The
following setting,coordination is required.

When zone/2 ig s¢lected as the forward-looking element,

ZA setting™ 1.2 x (Zone 2 setting at remote end)

When Zone 3 is selected,

Z4setting = 1.2 x (Zone 3 setting at remote end)

In both cases,

BRR setting = 1.2 x (BFR setting at remote end)
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2.4.3.4Blocking Overreach Protection
Application

In blocking overreach protection (BOP), each terminal normally transmits a trip permission
signal, and transmits a trip block signal if the reverse looking Z4 operates and the forward
overreaching element does not operate. Tripping of the local circuit breaker is performed jon
condition that the forward overreaching element has operated and a trip permission signal*has
been received. As the forward overreaching element, it is possible to use zone 2 or zone 3.

If signal modulation is performed by an ON/OFF method, the signal is not normally transmitted
and a trip block signal is transmitted only when the reverse looking element operates. Tripping is
performed on condition that the forward overreaching element has operatediandfo signal has been
received. In this signaling system, the signal transmitted is a trip block signal‘and transmission of
this signal is only required in the event of an external fault. Therefore, eyenifipower line carrier is
used, there will be no failure to operate or false operation due to attenuation of signals caused by
signal transmission through the fault.

The BOP receives a trip permission signal all the time. Thereforegwhen'a forward external fault
occurs, the infeed terminal on which the forward overreaching element has operated attempts to
perform instantaneous tripping. At this time, at the remote outfced, terminal, the reverse looking
element operates and transmits a trip block signal. This signal issreceived at the infeed terminal
after a channel delay time. Therefore, a short delay is'tequired for the tripping to check for the
reception of a trip block signal.

The BOP performs fast tripping for any fault along the whole length of the protected line even if an
open terminal exists. A strong infeed terminal operates for all internal faults even if a weak infeed
terminal exists. Therefore, no echo function is'requiréd. However, since no weak infeed logic is
applicable to the BOP, the weak infeed termimal €annot operate.

When a sequential fault clearance ocguss for‘a fault on a parallel line, the direction of the current
on the healthy line is reversed. Thefstatus of'the forward overreaching element changes from an
operating to a reset state at the terminalfwhere the current is reversed from the inward direction to
outward direction, and from a non&eperating status to an operating status at the other terminal. In
this process, if the operating pesiodsyof the forward overreaching element of both terminals
overlap, the healthy line may(beftripped erroneously. To prevent this, current reversal logic is
provided. (See Section 2.4.3#6 forciirrent reversal.)

Scheme Logic

Figure 2.4.3.4 shews the scheme logic of the BOP. The logic level of transmit signal CS and
receive signal R1-CRyis "1 for a trip block signal and "0" for a trip permission signal.

The transmit signal isjcontrolled in the BOP as follows:

In the norm@l state, the logic level of transmit signal CS is 0, and a trip permission signal is
transmitted \If the reverse looking Z4 operates and at the same time the forward overreaching
elem€nt zéme 2 or zone 3 selected by the scheme switch [ZONESEL] does not operate, CS
be¢omes’ 1 and a trip block signal is transmitted. When this condition continues for 20 ms or more,
current reyersal logic is picked up and a drop-off delay time of TREBK setting is given to reset the
transmisgion of the trip block signal.

Transmission of a trip permission signal continues for the TSBCT setting even after the local
terminal is tripped, assuring command tripping of the remote terminal.

The BOP outputs single-phase tripping signal S-TRIP or three-phase tripping signal M-TRIP to
the local terminal when zone 3 or zone 2 operates and at the same time the trip permission signal is
received (R1-CR=0). The delayed pick-up timer TCHD is provided to allow for the transmission
delay for receipt of the trip block signal from the remote terminal in the event of a forward external
fault.

To select the faulted phase reliably, phase selection is performed using the phase selection element
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UVC. The phase selection logic is described in Section 2.4.3.7.

Z4 ’
—
4 & TREBK | &
t ol {0 4t
20ms  0.00 - 10.00s
Rl-CR TSBCT J
0 _t
wzom TCHD a A
[z2]—5 [zoneseL) C o & 0.00 ~ 1.00s
7 & | | frhase |>s-TRIP
"Z3"  [pPSB-CR] 0 - 50ms Selection>M-TRIP
PSB— o
NON VTF

Figure 2.4.3.4 BOP Scheme Logie

Setting

The following shows the setting elements necessary fof the BOP and their setting ranges.
For the settings of Z2, Z3 and UVC, refer to Section 2:4.1%

Element Range Step Default Remarks
Z4S 0.01 - 50.00Q 0.01Q 8.00Q2 Z4 reach
(0.1 -250.0Q 0.1Q 40.00)(%)
BRRS 0.10 - 20.00Q2 0.010 5.100 Reverse right blinder reach
(0.5-100.0Q 0.1Q 25%50)
Z4G 0.01 - 100.00Q2 0.010 8100Q2 Z4 reach
(0.1 -500.0Q 010 40.0Q)
BRRG 0.10 - 20.00Q2 0:0162 5.10Q Reverse right blinder reach
(0.5-100.0Q 0.10 25.5Q2)
TCHD 0-50ms 1ms 12 ms Channel delay time
TREBK 0.00 - 10.00s 0.01s 0.10s Current reversal block time
TSBCT 0.00 - 1.00s 0.01s 0.10s
PROTECTION 3ZONE/Z1EXTH/PUR/POP/UOP/ POP Scheme selection
SCHEME BOP /P@P+DEF/UOP+DEF/
BQP+DEF/PUP+DEF
ZONESEL Z2(73 z2 Overreaching element selection
PSB - CR OFF/ON ON Power swing blocking

(*) Ohmigyvalues shown in the parentheses are in the case of 1 A rating. Other ohmic values are in the
case of 5TA rating.

The following elements have fixed setting values or their settings are interlinked with other
elements listed above. So no setting operation is required.

Element Setting Remarks
Z4BS Fixed to 1.5Q Z4 reverse offset reach
(Fixed to 7.5Q2) (*1)

Z4S 6(*2) Interlinked with Z3S ©  Characteristic angle of Z4 mho element
Z4BS 0(*3)  Interlinked with ZBS @  Angle of Z4 directional element

BRRS 6 Fixed to 75° Angle of reverse right blinder BRRS
BRLS Interlinked with BRRS  Reverse left blinder
BRLS 6 Interlinked with BFLS © Angle of reverse left blinder BRLS

Z4G 0(*2) Interlinked with Z3G &  Characteristic angle of Z4 mho element
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Element Setting Remarks

Z4BG 0(*3)  Interlinked with ZBG 6  Angle of Z4 directional element
BRRG 6 Fixed to 75° Angle of reverse right blinder BRRG
BRLG Interlinked with BRRG ~ Reverse left blinder

BRLG 6 Interlinked with BFLG © Angle of reverse left blinder BRLG

(*1)Ohmic values shown in the parentheses are in the case of 1 A rating. Other ohmic values aréin‘the
case of 5 A rating.

(*2) Valid only when mho-based characteristic is selected by ZS-C and ZG-C.

(*3) Valid only when quadrilateral characteristic is selected by ZS-C and ZG-C,

The reverse looking elements Z4 (G,S), BRR (G,S) and BRL (G,S) mustalways operate for
reverse faults for which the forward overreaching element of the remiéte end operates. The
following setting coordination is required.

When zone 2 is selected as the forward-looking element,
Z4 setting = 1.2 x (Zone 3 setting at remote end)
or
Z4 setting = o x (Zone 2 setting at remote end)

Note: o should be determined in consideration of thetextension of zone 2 by zero-sequence
compensation.

When zone 3 is selected,

74 setting = 1.2 x (Zone 3 setting at remote end)
In both cases,

BRR setting = 1.2 x (BFR settinggat remote end)

The delayed pick-up timer TCHD ds,setas follows taking into account the transmission delay time
of the blocking signal and a safety, margin of 5 ms.

TCHD setting = maximunysignal®transmission delay time(*) + 5ms

(*) includes delay time.of binary output and binary input for the blocking signal.

2.4.3.5Protection for Weak Infeed Terminal

The POP and U@Pyareyprovided with an echo function and weak infeed trip function. Both
functions are used.forlines with weak infeed terminals.

Figure 2.4.3.5 shows the scheme logic for the echo function.

With the POP; @wvhen a trip permission signal is received (R1-CR=1) if neither forward
overreachingzone 2 or zone 3 nor reverse looking Z4 have operated, the echo function sends back
thegeceivedisignal to the remote terminal. With the UOP, when reception of a blocking signal is
stopped (R1-CR=0) if neither forward overreaching zone 2 (or zone 3) nor reverse looking Z4
have‘operated, the echo function stops sending the blocking signal to the remote terminal. When
the circuit breaker is open (CB-OR = 1), too, the echo function sends back the trip permission
signal or stops sending the blocking signal. Timer TECCB is used to set the time from CB opened
to the echo logic enabled.

The terminal on which the forward overreaching element has operated can be tripped at high speed
by this echoed signal.

Once the forward overreaching element or reverse looking element have operated, transmission of
the echo signal is inhibited for 250 ms by delayed drop-off timer T1 even after they have reset.

In order to prevent any spurious echo signal from looping round between the terminals in a healthy
state, the echo signal is restricted to last for 200 ms by delayed pickup timer T2.
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The echo function can be disabled by the scheme switch [ECHO] and the PLC signal
ECHO_BLOCK.

The setting element necessary for the echo function and its setting range is as follows:

Element Range Step Default Remarks
TECCB 0.00-200.00s 0.01s 0.10s Echo enable timer
ECHO OFF/ON ON Echo function
e R o ,
t O

R1-CR

1 5
o | ¢ 619:CIRIDISECHO |
0t 2 [ ECH

[ZONESEL]}
-—'..23.. E
CB-OR :
: TECCB
: t 0
i
: A
i 0.00 - 200.00s
[ECHO]
+) —
._._s_.)_._.ﬁQN."_ __________________________________________________________________________________________________________________________________________

[Ls40]EcHO BLOCK |

Figure 24,35, Echo Logic

Figure 2.4.3.6 shows the scheme logic0f the weak infeed trip function. Weak infeed tripping is
executed on condition that a trip‘permission signal has been received (R1-CR=1) for the POP, and
reception of a trip block signal has“stopped (R1-CR=0) for the UOP, the undervoltage element

UVL (UVLS or UVLG) operates/and,neither forward overreaching zone 2 or zone 3 nor reverse
looking Z4 operates.

WAT

R1-CR

z4 : Lo
> ——————d
wzon —
250ms &

[ZONESEL]
Z3 ]
23] e

CB-OR
yvL

2 213:WI_TRIP

WIT

[WKIT]
(+)—..ON..

[1841|wkiT_BLOCK |t 1|O

Figure 2.4.3.6 Weak Infeed Trip Logic

The undervoltage element responds to three phase-to-phase voltages and three phase-to-ground

voltages. The undervoltage element prevents false weak infeed tripping due to spurious operation
of the channel.

Single-phase tripping or three-phase tripping is also applicable to weak infeed tripping according

— 54 —
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to the reclosing mode of the autoreclose function.

The weak infeed trip function can be disabled by the scheme switch [WKIT] and the PLC signal
WKIT_BLOCK.

2.4.3.6Measure for Current Reversal

In response to faults on parallel lines, sequential opening of the circuit breaker may cause a fault
current reversal on healthy lines. This phenomenon may cause false operation of the POP, UOP
and BOP schemes in the worst case. To prevent this, the POP, UOP and BOP are provided with
current reversal logic.

With the parallel line arrangement as shown in Figure 2.4.3.7 (a), suppose that @ fault occurs at
time tl at point F of line L1, A1 trips at time t2 first and then B1 trips atftimeyt3."The direction of
the current that flows in healthy line L2 can be reversed at time t2. That 1s{the current flows from
terminal B to terminal A as indicated by a solid line in the period from,time t1 to t2, and from
terminal A to terminal B as indicated by a broken line in the period from time t2 to t3. This current
reversal phenomenon may occur with the presence of an external [oeped circuit if not for parallel
lines.

Figure 2.4.3.7 (b) shows a sequence diagram of Z3 and Z4 and the current reversal logic CRL on
healthy line L2 before and after the occurrence of a current revefsal. When the current is reversed,
73 operation and Z4 reset are seen at terminal A, while resetiof Z3 and operation of Z4 are seen at
terminal B. If at this time, Z3 of A2 operates before®™z3 of B2 is reset, this may cause false
operation of the POP, UOP and BOP on line L2;

Al E L1 B1
A 5 {,/ B

A2 L2 B2

< <

(@) Direction of fault current
< : Before Al opened
< . After Al opened

t1 t2 t3

A2 Z4 |

GRI: R
TREBK setting

23 _ |

B2 Z4

CRL ﬁl—
TREBK setting

(b) Sequence diagram

Figure 2.4.3.7 Current Reversal Phenomenon

Figure 2.4.3.8 shows the current reversal logic. The current reversal logic is picked up on
condition that reverse looking Z4 has operated and forward overreaching zone 2 or zone 3 have
not operated, and the output CRL immediately controls the send signal to a trip block signal and at
the same time blocks local tripping. If the condition above continues longer than 20ms, the output
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CRL will last for the TREBK setting even after the condition above ceases to exist.

- TREBK
t 0 0 t

\—C —

ZONESEL 20ms 0.01 - 10.00s >1 JLAREY BLK
-J & g CRL
Z4

Figure 2.4.3.8 Current Reversal Logic

The operation of the current reversal logic and its effect in the event ofs@faultishown in Figure
2.4.3.7 (a) are as follows. As shown in Figure 2.4.3.7 (b), the current reversal logic of terminal A2
operates (CRL = 1) immediately after the fault occurs. This operation,lasts’ for TREBK setting
even after the current is reversed and Z3 operates, continuously Blecking’ the local tripping and
transmitting a trip block signal to the terminal B2.

Even if overlap arises due to current reversal on the operation 0f,Z3 at terminal A2 and terminal
B2, it will disappear while the current reversal logic is opérating, thus avoiding false tripping of
the healthy line of parallel lines. When a current revetsal ‘o¢curs in the direction opposite to the
above, the current reversal logic at terminal B2 will respond, similarly.

Current reversal logic is not picked up for intemmal™faumlts, thus not obstructing high-speed
operation of any protection scheme.

2.4.3.7Phase Selection Logic

Every command protection has phas€fselection logic for single-phase tripping. Figure 2.4.3.9
gives details of the phase selectionflogi¢ displayed in blocks in Figures 2.4.3.1 to 2.4.3.4.

Tripping command signal TRIP%f ¢agh command protection can be classified by the phase
selection logic as a single-phasestripping command or a three-phase tripping command. If the
distance measuring element for earthufault Z3G (or Z2G depending on the setting of the scheme
switch [ZONESELY)) is opepatingiwhen a TRIP is input, a single-phase tripping command S-TRIP
is output to the phase,in Whichithe phase selection element UVC is operating. If the UVC is
operating with two or mote phases, a three-phase tripping command M-TRIP is output.

The undervoltagehdeteetion element UVLS, not shown in Figure 2.4.3.9, is used for the phase
selection logic as phase fault detector. The UVLS is also used for fault location.

If the distance measuning element for phase fault Z3S (or Z2S) is operating when a TRIP is input,
a three-phase™tfipping command M-TRIP is output.
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266 —
UVC-A |4 2 A
uvCc-B &7 —
& B|S-TRIP
o Lgs8 R
uvc-c |38 2 .
73G-A |28
29 —
zsc-8 [$22]
&
736-c |30
TRIP
73S-AB |43 ]
044 &
zss-Bc [ M
73s-cA 6%

Figure 2.4.3.9 Phase Selection Logic fof Command Protection

2.4.3.8Interface with Signaling Equipment

GRZ100 interfaces with protection signaling equipment through binary input and output circuits
as shown in Figure 2.4.3.10.

Receiving command signals for remote termimal from the signaling equipment are input to
photo-coupler circuits BIn and BIm. A gudrdsignal in frequency shift signaling or an alternative
trip signal is input to BIm. BIn and Bdm, output/signals R1-CH1 and R1-CH2 through logic level
inversion (NOT logic) circuit by PEC function (refer to Section 3.2.3).

A sending command signal CS toythe signaling equipment should be output to the auxiliary relay
BO13 through a logic level inversiomgcircuit (Logic level inversion of CS can be performed by
BOSW switch or also by PLC{functien.). BO13 has one normally open contact.

In the BOP scheme, a signal channél automatic test function is available. Sending test signal SBT
can be assigned to any?of the user configurable output relays BOn through a logic level inversion
circuit by PLC functioft. BOn has one normally close contact.

Note: In setting the'signal SBT, the 0.2s delayed drop-off timer in the logic level inversion
circuitmustibe disabled by setting the scheme switch [BOTDn] to "OFF".

S-DEF2 or S-DEEBOP2 is a sending command signal used for DEF command protection and
assigned to@ny of the user configurable output relays BOn. (See Section 2.4.4.1.)

— 57 —
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Signaling Equipment

i Sonal ()

i eceiving '_|_

[ Trip \1_IL

| ’ Binf—| Logic Level | g1y
i Guard ,—:— Inversion

i or Trip

iSignaI
I'Sending

|
__| Logic Level A '
€S Inversion (*) i Trip
__| Logic Level o
SBT Inversion (*) [ Test

S-DEF2 __| LogiclLevel | o=— | i .
(or SDEFBOPZ) |Inversion () [T1EMYy | TP

% Logic I__evel L R1-CH2
Inversion

(*): By PLC function.
Figure 2.4.3.10 Interface with SignalingyEquipment

2.4.3.9Signaling Channel

Table 2.4.3.1 shows the protection scheme and keguited signaling channel. "Simplex" here means
that a transmit signal is shared by all terminals ¢'Multiplex" means that a specific channel is used
for each terminal.

Table 2.4.3.1 Protection/Schieme and Signaling Channel

Scheme Simplex Multiplex
PUP X X
POP x
UoP x X
BOP x X

Since the PUP transmits a tgip permission signal through operation of the underreaching element,
it is not necessary to distinguish a transmit signal from a receive signal and a simplex channel
suffices. Of course, @ multiplex channel can also be applied.

Since the POP tramsmits,@ trip permission signal through operation of the overreaching element, it
is necessary to distinguish a transmit signal from a receive signal to prevent false operation in case
of a fault in theyoverfeaching zone. Therefore, a multiplex channel is necessary.

Since the U@P and BOP transmit a trip block signal, a simplex channel suffices. A multiplex
channel camalso be applied.

Theysignal #€ceived from the protection signaling equipment is generally a single one, while with
frequengy shift signaling, two signals, a trip signal and a guard signal, are received. The GRZ100
is equipped with signal receive logic shown in Figure 2.4.3.11 to respond to either case. In the case
of agingle signal, a signal from the signaling equipment is input to R1-CH1 and the scheme switch
[CHSEL] is set to "Single". In the case of two signals, a trip signal is input to R1-CH1, a guard
signal or an alternative trip signal is input to R1-CH2 and the [CHSEL] is set to "Guard". Signal
R1-CR selected by this scheme switch is used as a receive signal in command protection.

When two signals are utilized, the signal receive logic outputs signal R1-CR only when receiving
a trip signal only or no trip signal nor guard signal is received for more than 20 ms. However, the
output by the latter lasts only for 100 ms. When the latter continues for more than 100 ms, a
telecommunication circuits failure alarm signal R1-CF is output.
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"Single"
“And" ‘ [CHSEL]
& R1-CR
R1-CH1 "Guard"
———Q( & >1 &
R1-CH2 10 & t 0 t 0 0 t J_C R1-CF
—O — — —
. "CHL" 20ms 100ms 150ms & 412 R1-CR-DEF
L [CH-DEF]
"CH2" & d e

"(PUP+DEF)"
+
[SCHEME]

“(POP+DEF)", "(UOP+DEF)", "(BOP+DEF)"

Figure 2.4.3.11 Signal Recéive hegic

Selecting "And" for the scheme switch [CHSEL L.in twopsignals reception will allow ANDing of
two signals to be set as signal R1-CR.

When directional earth fault command protectign (see Section 2.4.4.1) is used with POP, UOP or
BOP scheme of distance protection and tweojchannels are available, signal channel can be
separated from distance protection by sgfting the scheme switch [CHSEL] to "Single" and
[CH-DEF] to “CH2”. In this case, signals €Hl"and CH2 are used for distance protection and
directional earth protection respectivelyJIf the”scheme switch [CH-DEF] is set to “CH1”, signal
CHL is shared by the both protections.

When directional earth fault command protection is used with PUP scheme, signal channel is
separated irrespective of [CH-DERsetting.

In three-terminal application¥theysignal receive logic for remote 2 is same as that of remote 1
shown in Figure 2.4.3¢1 1.

Following table shows'the'sgheme switch settings and usable signals:

Scheme CHSEL setting  |CH-DEF setting Use of signal
CH1 CH2

PUP+DEF sy, |Single CH1 PUP DEF

CH2 PUP DEF
POP+DEF “*Single CH1 POP and DEF (¥) -

CH2 POP DEF
UOP+DEF  |Single CH1 UOP and DEF (*) -

CH2 UOP DEF
BOP+DEF  |Single CH1 BOP and DEF (¥) -

CH2 BOP DEF

(*) CH1 is shared by the distance and directional earth fault command protections.

Setting
Element Range Step Default Remarks
CHSEL Single/Guard/And Single Signal receiving
CH-DEF CH1/CH2 CH1 Channel separation
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2.4.4 Directional Earth Fault Protection

For a high-resistance earth fault for which the impedance measuring elements cannot operate gthe
GRZ100 uses a directional earth fault element (DEF) to provide the following protections.

e Directional earth fault command protection
e Directional inverse or definite time earth fault protection

Figure 2.4.4.1 shows the scheme logic for the directional earth fault protection. The fourgkinds of
protection above can be enabled or disabled by the scheme switches [SCHEME], [CRSCM],
[DEFFEN] and [DEFREN]. The DEF and EF protections issue an alagm individually for the
backup trip for earth fault. The DEF protection can be blocked by the binany, input signal (PLC
signal) DEF BLOCK.

CB-DISCR J [SCHEME]
(from Figure 3.2.1.2.) &
Command S-TRIP
._[crscm] ;dgl_) Protection M-TRIP
“ON"
g [DEFFEN] tTDEFO [DEFBTAL]
DEFF 1359 & i DEF_ALARM
|| "ON" "ON" -
NON VTF
[[1705 [DEF_INST_TP ]| DEF_TRIP
677
| e | g g100
d &
DEFR 1858 L "ON" b 21| DEFR_ =1 (B,\;J_TTSIE)
M. 0.00-10.00s |_— TRIP
[lr707 |DEFR_INST_TP| i EFI_TRIP
[DEFI] = 1 g184
& >1
&

628 EFI BLOCK ”

Figure 2.414.1 Directional Earth Fault Protection

The directional edsth fault command protection provides the POP, UOP and BOP schemes using
forward looking DEEE and reverse looking DEFR elements. All schemes execute three-phase
tripping and autoreclose.

The comman@rotection is disabled during a single-phase autoreclosing period (CB-DISCR=1).
The direetional earth fault protection as backup protection is described in Section 2.4.4.2.

Thé diréctional earth fault element DEF provides selective protection against a high-resistance
earthdfaultdThe direction of earth fault is determined by the lagging angle (8) of the residual
current{@1() with respect to the residual voltage (—3V(). The residual voltage and residual current
are derived from the vector summation of the three-phase voltages and three-phase currents inside
the felay.

The phase angle 0 in the event of an internal fault is equal to the angle of the zero-sequence
impedance of the system and in the directly-earthed system this value ranges approximately from
50° to 90°. 6 of the DEF can be set from 0° to 90°. The minimum voltage necessary to maintain
directionality can be set from 1.7t0 21.0 V.
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2.4.4.1Directional Earth Fault Command Protection

High-speed directional earth fault command protection is provided using the forward looking
directional earth fault element DEFF and reverse looking directional earth fault element DEFR.
The signaling channel of DEF command protection can be shared with or separated from distance
protection by the scheme switch [CH-DEF].

The DEF command protections are applied in combination with the distance command protection
POP, UOP, BOP and PUP and enabled when the scheme switch [SCHEME] is set to "POP+DEF",
"UOP+DEF", "BOP+DEF" or "PUP+DEF". These protections are called as the DEF POP, DEF
UOP, DEF BOP and DEF PUP hereafter. The POP, UOP or BOP schemes can be selected as a
common scheme. However, in the DEF PUP, distance protection takes th&yPUPR’scheme but DEF
command protection takes the POP scheme and signaling channels of distance'and DEF command
protections are always separated (CH1: distance, CH2: DEF, see Sectioft 2:433.9.).

The DEF command protection can select fast tripping or delayed tripping by a timer setting.
Delayed tripping is used when it is desired to give priority to distafiee protection.

The DEF command protection is blocked during a single-phasefautoreclose period by the distance
protection (CB-DISCR=1). The signal CB-DISCR is generated with the binary input signals (PLC
signals) of circuit breaker auxiliary contact (refer to Section 3.2xl).

DEFF TDEFF
& AN v %325 perrcr
NON VTF e j
CB-DISCR [SCHEME]
|:DEFR ] TDEFR
& ~ v 0L 3218 perRrer
“POP+DEF" —Z
:_ "UOP+DEF" 0 —300ms
"BOP+DEF"
"PUP+DEF"
Figureg.44.2 DEF Command Protection
DEF POP, DEF UOP and DEF PUP“s€heme logic
Figure 2.4.4.3 shows theyscheme logic of the DEF POP and DEF UOP.
TREBK
t o [0 t| |
TDEFR — HA L
i 0 20ms 0.01-10.00s| =1
DEFR '— & —d ] ] =
L O l (POP)
™ |
& |
t 0 i 71
DEFE M2 TSBCT | =1 10—
0 - 300ms 0 _t|] - (UOP)
L 4 e
& 0.00 — 1.00s STRIP
||1842|PSCM_TCHDEN|I M-TRIP
R1-CR-DEF
®op) CS (Carrier send) signal
1 Signal No. ~ Signal name
R1-CR-DEF i 1 D """"" 225: EXT_CAR-S for Distance and DEF command protection (CH1)
(UOP) 338: EXT_DEFCAR-S for DEF command protection (CH2)

R1-CR-DEF: Trip permission signal from the remote terminal.
Signal No.  Signal name Description
1568: EXT_CAR.R1-1  Trip carrier signal from remote terminal
1569: EXT_CAR.R1-2  Guard/And carrier signal from remote terminal

Figure 2.4.4.3 DEF POP and DEF UOP Scheme Logic
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When the PUP+DEF scheme logic is selected, the DEF scheme logic is constructed same as the
DEF POP scheme logic in Figure 2.4.4.3.

The signal transmitted is a trip permission signal for the POP and a trip block signal for the UOP.
In the event of an internal fault, the POP transmits a signal, while the UOP stops transmissionyln
Figure 2.4.4.3, a signal is transmitted when CS becomes 1, and when the signal is feceived
CR-DEF becomes 1. If the PLC signal PSCM_TCHDEN is established, the delayed pick-uptither
TCHD is provided.

When the DEFF operates, CS becomes 1 for the POP and a signal (that is, a trip permission signal)
is transmitted. For the UOP, CS becomes 0 and transmission of the signal (thats, a trip block
signal) is stopped.

When a signal is received in the POP, or no signal is received in the UORfpipping is executed on
condition that the DEFF has operated. In order to assure trippingtof the” remote terminal,
transmission of a trip permission signal or stoppage of a trip block signahcontinues for the TSBCT
setting time even after the DEFF reset.

The DEFR is used for the current reversal logic in the same mannetas reverse looking Z4 in the
distance protection (for the current reversal, refer to Section 2.4:8.6).

When operation of the DEFR and no-operation of the, DEEF/continue for 20 ms or more, even if
the DEFF operates or the DEFR is reset later, tripping‘@fithelo€al terminal or transmission of the
trip permission signal is blocked for the TREBK gettingtime:

The POP or UOP can be set for instantaneous dperatien or delayed operation by setting on-delay
timer TDEFF and TDEFR.

The DEF command protection is providedfwith aecho function and weak infeed trip function.
Both functions are used for lines withaweak infeed terminals.

The echo function allows fast trigping/of the terminal on which the DEFF has operated when
applied to a line with an open tetminal or a weak infeed earth fault current terminal. The scheme
logic is shown in Figure 2.4.4.4.

With the POP, when a trip permigsiofrsignal is received (R1-CR-DEF = 1) if neither the forward
looking DEFF nor the revers@ looking DEFR operates, the echo function sends back the received
signal to the remote terminal. With the UOP, when reception of a blocking signal is stopped
(R1-CR-DEF =0), if the BEFFand DEFR do not operate, the echo function stops transmission of
the blocking signal likewise.-*"When the circuit breaker is open, the echo function also sends back
the trip permissionésignal®or stops transmission of the blocking signal.

Once the DEFF(or th& DEFR operates, transmission of the echo signal is inhibited for 250 ms by
delayed dropseff timeér T1 even after they are reset.

In ordento prevent any spurious echo signal from looping round between terminals in a healthy
statef’the eeho Signal is restricted to last 200 ms by delayed pick-up timer T2.

The, etho function can be disabled by the scheme switch [ECHO] and the PLC signal
ECHOWLBLOCK.

When a signaling channel is shared by the distance protection and DEF protection, it is necessary
to umite the scheme logic of both echo functions so that the echo function may not be picked up in
the event of an external fault. The echo function at this time is blocked by Z2 (or Z3) and Z4
indicated by a dotted line in Figure 2.4.4.4.
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R1-CR-DEF(POP) + N ]
- S
R1-CR-DEF(UOP)---1 1 -}

DEFFCR (POP)

DEFRY
__________________ > ECHO1_DEF-R1  200ms o>
ﬂ (UOPY
72! (Ecro]

CS (Carrier send) signal
1
n73n

™) “ON" Signal No.  Signal name
225: EXT_CAR-S for Distance and DEF command
protection (CH1)
338: EXT_DEFCAR—S for DEF commahd
protection (CH2)
R1-CR-DEF: Trip permission signal ffom the,remote terminal.
Signal No.  Signal name Des¢ription
II1840|ECHO-BLOCK | 1568: EXT_CAR.R1-1 Trip carrier’signal from
remate terminal
1569: EXT_CAR.R12" Guard/And carrier signal
from¥emote terminal

Figure 2.4.4.4 Echo Function in DEF POP and DEF UORScheéme Logic

Figure 2.4.4.5 shows the scheme logic of the weak infeed tripffunétion. Weak infeed tripping is
executed on condition that a trip permission signal has been reeeived (ECHO1 DEF-R1=1) for
the POP, the undervoltage element UVL (UVLS or UVLG) opesates.

The undervoltage element responds to three phase-tosphasewoltages and three phase-to-ground
voltages. The undervoltage element prevents falsg;weaktinfeed tripping due to spurious operation
of the channel.

Single-phase tripping or three-phase tripping is@lsoapplicable to weak infeed tripping according
to the reclosing mode of the autoreclose function.

The weak infeed trip function can be disabled by,the scheme switch [WKIT] and the PLC signal
WKIT_BLOCK.

ECHO1_DEF-R1 778,779, 780
& DEFWI_TRIP
UvL ,—

&
" _[\I/'\/KIT] | J

ON"
[1841]wKIT¥BLOEGK )

Figure 2.4.4.5 Weak Infeed Trip Logic

When the signaling channel of DEF POP or DEF UOP is separated from that of distance command
protection, the signal’'S-DEF2 is used for CS and assigned to a user configurable binary output
relay (see Sectiomy3.2.2.).

DEF'BOP seheme logic
Figuré 2.4.4.6 shows the scheme logic of the DEF BOP.

TREBK
TDEFR t ol__fo ,t] R
[—
DEFR t 29 FZOmS 0.0I-10.00s | =1 & /=
& .
TDEFF [0

DEFF t 2914 TCHD 0t

N t _0
0 - 300ms 7 0.00 —1.00s M-TRIP
0 - 50ms & -
R1-CR-DEF

Figure 2.4.4.6 DEF BOP Scheme Logic
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With the BOP, the signal transmitted is a trip block signal. When the reverse looking DEFR
operates, the logic level of the transmit signal CS becomes 1 and a trip block signal is transmitted?
When the trip block signal is received, R1-CR-DEF becomes 1.

When the forward looking DEFF operates, it executes tripping on condition that no trip blocking
signal should be received.

The delayed pick-up timer TCHD is provided to allow for the transmission delay of the trip block
signal from the remote terminal. Therefore, the time is set depending on the channel delay time.

TCHD setting = maximum signal transmission delay time(*) + Sms
(*) includes delay time of binary output and binary input for the blocking signal-

The DEFR is also used for the current reversal logic (for current reversal, see,Section 2.4.3.6).
When operation of the DEFR and non-operation of the DEFF last for 20 ms‘r more, even if the
DEFF operates or the DEFR is reset later, tripping of the local terminal is blocked for the TREBK
setting time and transmission of the trip block signal continues forghe TSBCT setting time.

When the signaling channel of DEF BOP is separated from thagfofidistance command protection,
the signal S-DEFBOP?2 is used for CS and assigned to a user configurable binary output relay (see
Section 3.2.2.).

Setting
The following setting is required for the DEF comifiand protection:
Element Range Step Default Remarks
DEFF Forward looking DEF
DEFFI 05-5.0A 0.1A 10A Residual current
(0.10-1.00 A 0.01A 0.2A)(*
DEFFV 17-210V o1V 20V Residual voltage
TDEFF 0.00-0.30s 0:.016 0.15s Delayed tripping
DEFR Reverse looking DEF
DEFRI 05-50A 0.7%A 10A Residual current
(0.10-1.00 A 0.01 A 0.20 A)

DEFRV 1.7-210V 01V 20V Residual voltage
TDEFR 0.00-0:30s 0.01s 0.15s Delayed tripping
DEF 6 0-90° 1° 85° Characteristic angle
PROTECTION 3ZONE/ZLEXT/PUP/POP/UOP/ BOP/ POP Scheme selection

SCHEME POP+BEF/UOP+DEF/ BOP+DEF/PUP+DEF

CHSEL Single/Guard/And Single

CH-DEF CH1/CH?2 CH1

BODEFSW Active / Inactive Active BO for DEF: active or inactive

(*)“€urrentsvalues shown in the parentheses are in the case of 1 A rating. Other current values are in
the'ease of 5 A rating.

Whenithe/DEFF at the remote end operates, the local DEFR must always operate for reverse faults.
The setting levels of the residual current and residual voltage for the DEFR must be lower than that
for the DEFF.

The following setting elements are used in common with the distance protection or its setting is
interlinked with other elements listed above. So no setting operation is required here.

Element Range Step Default Remarks

TCHD 0-50 ms 1ms 12 ms Used in common with BOP
TREBK 0.00 - 10.00s 0.01s 0.10s

TSBCT 0.00 - 1.00s 0.01s 0.10s

ECHO OFF/ON OFF Used in common with BOP

— 64 —
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2.4.4.2Directional Earth Fault Protection

The scheme logic is shown in Figure 2.4.4.1.

The directional inverse or definite time earth fault protection as backup protection executes
three-phase final tripping. The forward looking DEFF or reverse looking DEFR can be gelected.
The directional inverse and definite time earth fault protections are available %o trip
instantaneously by binary input DEF* INST-TRIP except for [DEF*EN]= “OFF” setting.

In order to give priority to the distance protection, the directional earth fault protectiomyenables
inverse time or definite time delayed tripping by the scheme switch [DEF*EN]s

Setting
The settings necessary for the directional earth fault protection are as follows:
Element Range Step Default Remarks
DEFF Forward looking'BEF
DEFFI 05-50A 0.1A 10A Residual cufrent
(0.10-1.00 A 0.01A 02A) (%
DEFFV 17-210V 01V 20V Resid@al voltage
TDEF 0.00-0.30s 0.01s 20s Definite time setting
DEFR Reverse looking DEF
DEFRI 05-50A 0.1A 10A Residual current
(0.10-1.00 A 0.01A 0.2 Ah()
DEFRV 1.7-210V 0.1V 2.0V, Residual voltage
TDER 0.00-0.30s 0.01s 20s Definite time setting
DEF 6 0-90° 1° 85° Characteristic angle
DEFFEN OFF/ON OFF Forward DEF backup trip enable
DEFREN OFF/ON OFF Reverse DEF backup trip enable
DEFI OFF/NOD/F/IR OFF EFI directional control
DEFBTAL OFF/ON ON DEF backup trip alarm

(*) Current values shown ifi the parentheses are in the case of 1 A rating. Other current values are in
the case of 5 A rating?

The DEF element is shafed with the command protection.

2.4.5 Overcurrent Backup Protection

Inverse time andydefinite time overcurrent protections are provided for phase faults and earth
faults respeétiyely.

Schéme logic

The, s¢hemé’logic of the overcurrent backup protection is shown in Figure 2.4.5.1. The phase
overcugeent protection issues single-phase tripping signals in the operation of OC and OCI, and
can issue a three-phase tripping signal BU-TRIP by PLC signals OC 3PTP and OCI_3PTP. The
default of the phase overcurrent backup protection is a three-phase tripping since both of the PLC
signals OC_3PTP and OCI_3PTP are assigned to “l(=logic level)” (Signal No. =1). The earth
fault protection issues a three-phase tripping signal BU-TRIP in the operation of EF or EFI
element.

The overcurrent backup protection can provide a fail-safe function by assigning the PLC signals
OC-*_FS and OCI-*_FS to an output of relay element, etc. The PLC signals OC-* FS and
OCI-*_FS are assigned to “1” (Signal No. =1) as default.

Tripping by each element can be disabled by the scheme switches [OCBT], [OCIBT], [EFBT] and
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[EFIBT], and also can be disabled by the binary input signals (PLC signals) OC BLOCK,
OCI_BLOCK, EF_BLOCK and EFIBLOCK. The EF element issues an alarm for the backup trip
for earth fault. The alarm can be disabled by the scheme switch [EFBTAL]. The OC and¢ERE
protections can trip instantaneously by PLC signals OC_INST TP and EF_INST_TP.
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2.45.1Inverse Time Overcurrent Backup Protection

Figure 2.4.5.1 Overcurrent Backup Protection

EFI_TRIP

In a system in which the fault current is mostly determined by the fault location, without being
greatly affected by changes in the power source impedance, it is advantageous to use inverse
definite minimum time (IDMT) overcurrent protection. Reasonably fast tripping can be obtained
even at a terminal close to the power source by using inverse time characteristics. In the IDMT
overcurrent protection function, one of the following three IEC-standard-compliant inverse time
characteristics and one long time inverse characteristic is available.
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e standard inverse IEC 60255-3
e very inverse IEC 60255-3
e extremely inverse IEC 60255-3

The IDMT element has a reset feature with definite time reset.

If the reset time is set to instantaneous, then no intentional delay is added. As soomyas the
energising current falls below the reset threshold, the element returns to its reset condition.

If the reset time is set to some value in seconds, then an intentional delay is added toghe reset
period. If the energising current exceeds the setting for a transient period withoutseausing tripping,
then resetting is delayed for a user-definable period. When the energising,currenffalls below the
reset threshold, the integral state (the point towards operation that it has trayelled) of the timing
function (IDMT) is held for that period.

This does not apply following a trip operation, in which case resetting,is always instantaneous.

Setting

The following table shows the setting elements necessary for theyinverse time overcurrent backup
protection and their setting ranges.

Element Range Step Default Remarks
ocCl 05-25.0A 0.1A 100A
(0.10-5.00 A 0.01A 2.00A) ™)
TOCI 0.05-1.00 0.01 050 OCl time setting
TOCIR 0.0-10.0s 01s 0.0s OCI definite time reset delay
[MOCl] Long/Std/Very/Ext Std OCl inverse characteristic selection
[OCIBT] ON/OFF ON OCl backup protection
EF 05-50A OTA 50A Earth fault EFI setting
(0.10-1.00A 0.01 A 1.00 A) (*)
TEFI 0.05-1.00 0.01 0.50 EFI time setting
TEFIR 0.0-10.0s 0.%s 0.0s EFI definite time reset delay
[MEFI] Long/Std/Very/Ext Std EFl inverse characteristic selection
[DEFI] OFF/NOD/F/R OFF EFI directional control

(*) Current value§’shown in the parentheses are in the case of 1 A rating. Other current values are in
the case of 5 Afratig.

The scheme switches, [MOCI] and [MEFI] are used to select one of the four inverse time
characteristics. The REFI is the scheme switch for directional control selection and if NOD is
selected, the invesse time overcurrent protection executes non-directional operation. If F or R is
selected, itfexecutes forward operation or reverse operation in combination with the DEFF or
DEFRM£ OEE is/selected, the inverse time overcurrent protection is blocked.

Carrent'setting

In Figugef2.4.5.2, the current setting at terminal A is set lower than the minimum fault current in
the event of a fault at remote end F1. Furthermore, when considering also backup protection of a
fault on an adjacent line, it is set lower than the minimum fault current in the event of a fault at
remote end F3. For grading of the current settings, the terminal furthest from the power source is
set to the lowest value and the terminals closer to the power source are set to a higher value.

The minimum setting is restricted so as not to operate on false zero-sequence currents caused by an
unbalance in the load current, errors in the current transformer circuits or zero-sequence mutual
coupling of parallel lines.

- 67 —
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® | ; | : fl

Figure 2.4.5.2 Current Settings in Radial System

Time setting

Time setting is performed to provide selectivity in relation to the relays on adjacentfimes. Consider
a minimum source impedance when the current flowing in the relay becemesasmaximum. In
Figure 2.4.5.2, in the event of a fault at the near end, F2 of the adjacent Liney theyeperating time is
set so that terminal A may operate by time grading Tc behind terminal B. /T hg*current flowing in
the relays may sometimes be greater when the remote end of the adjacent linefs open. At this time,
time coordination must also be kept.

The reason why the operating time is set when the fault currentfreaches a maximum is that if time
coordination is obtained for a large fault current, then time coordination can also be obtained for
small fault current as long as relays with the same operatingycharacteristic are used for each
terminal.

The grading margin Tc of terminal A and terminal B is\given by the following expression for a
fault at point F2 in Figure 2.4.5.2.

Te=T;+Ty+Thn
where, T;: circuit breaker clearance time at B
T,: relay reset time.at A
Tn:  time margin

When single-phase autoreclose istsed;the minimum time of the earth fault overcurrent protection
must be set longer than the time frgm fault occurrence to reclosing of the circuit breaker. This is to
prevent three-phase final tripping ffem being executed by the overcurrent protection during a
single-phase autoreclose cyele.

2.4.5.2Definite Time Overeurrent Backup Protection

In a system in whieh thedfault current does not vary a great deal in relation to the position of the
fault, the advantages 0fghe IDMT characteristics are not fully used. In this case, definite time
overcurrent protectionl is applied. The operating time can be set irrespective of the magnitude of
the fault curgent,

The définitedtime overcurrent protection consists of instantaneous overcurrent elements and
delayed piek-up timers started by them.

Identical current values can be set for terminals, but graded settings are better than identical
settings, in‘order to provide a margin for current sensitivity. The farther from the power source the
terminalis located, the higher sensitivity (i.e. the lower setting) is required.

Thegoperating time of the overcurrent element at each terminal is constant irrespective of the
magnitude of the fault current and selective protection is implemented by graded settings of the
delayed pick-up timer. As a result, the circuit breaker of the terminal most remote from the power
source is tripped in the shortest time.

When setting the delayed pick-up timers, time grading margin Tc is obtained in the same way as
explained in Section 2.4.5.1.
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Setting

The setting elements necessary for the definite time overcurrent backup protection and their
setting ranges are shown below.

Element Range Step Default Remarks
oC 0.5-100.0A 0.1A 6.0A Phase overcurrent
(0.1-20.0A 0.1A 12A) (%

TOC 0.00-10.00s 0.01s 3.00s OC delayed tripping

EF 05-5.0A 0.1A 10A Residual overcurrent
(0.10-1.00 A 0.01A 0.20 A) (*)

TEF 0.00-10.00s 0.01s 3.00s EF delayed tripping
[OCBT] OFF/ON ON OC backup pretection
[EFBT] OFF/ON ON EF backupprotection
[EFBTAL] OFF/ON ON EF backup.tripialarm

(*) Current values shown in the parentheses are in the case of 1 A rating. Other current values are in
the case of 5 A rating.

2.4.6 Thermal Overload Protection

Thermal overload protection is provided with GRZ100%model 100, 200, 300 series.

The temperature of electrical plant rises accordingyto @ndI’t function and the thermal overload
protection in GRZ100 provides a good protectiony against damage caused by sustained
overloading. The protection simulates the changing®hermal state in the plant using a thermal
model.

The thermal state of the electrical system ¢an be shown by equation (1).

2
IAOL

o = I (l—e_%j x 300% (1)

where:

0 = thermal state of'the system as a percentage of allowable thermal capacity,
I = applied loadegurrents

IaoL = allpwadble overload current of the system,

T = thermal timaggeonstant of the system.

The thermal stat€,0% represents the cold state and 100% represents the thermal limit, which is the
point at which'ho further temperature rise can be safely tolerated and the system should be
disconfiectedd The thermal limit for any given system is fixed by the thermal setting I5o.. The relay
gives a tripteutput when 6 = 100%.

Theythermal” overload protection measures the largest of the three phase currents and operates
according” to the characteristics defined in IEC60255-8. (Refer to Appendix O for the
implementation of the thermal model for IEC60255-8.)

Time to trip depends not only on the level of overload, but also on the level of load current prior to
the overload - that is, on whether the overload was applied from ‘cold’ or from ‘hot’.

Independent thresholds for trip and alarm are available.

The characteristic of the thermal overload element is defined by equation (2) and equation (3) for
‘cold’ and ‘hot’. The cold curve is a special case of the hot curve where prior load current Ip is
zero, catering to the situation where a cold system is switched on to an immediate overload.
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t=rt-Ln
t=rt-Ln
where:

IZ
_12 - I2AOL i
I2-1,°
_12 - IQAOL |

2

3)

t = time to trip for constant overload current I (seconds)

I = overload current (largest phase current) (amps)

IaoL = allowable overload current (amps)

Ip = previous load current (amps)

t = thermal time constant (seconds)

Ln = natural logarithm

Figure 2.4.6.1 illustrates the IEC60255-8 curves for a rangenof time constant settings. The
left-hand chart shows the ‘cold’ condition where an overlodd has been switched onto a previously
un-loaded system. The right-hand chart shows the ‘h@ti condition where an overload is switched
onto a system that has previously been loaded to 90% of its,capacity.
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Figure 2.4.6.1 Thermal Curves

Figure 2.4.6.2 shows the scheme logic of the thermal overload protection.

The thermal overload element THM has independent thresholds for alarm and trip, and outputs
alarm signal THM_ALARM and trip signal THM_TRIP. The alarming threshold level is set as a
percentage of the tripping threshold.
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The alarming and tripping can be disabled by the scheme switches [THMAL] and [THMT]
respectively or binary input signals THMA BLOCK and THM_BLOCK.

2560

A ] — £690
& THM_ALARN
THMT 2556 L | & | so1 -
& — 14 THM_TRIP
[THMAL] — —1& -
+
ON"
[THMT]
* "ON"

{615 THVA_BLOCK] o

[L631[THM_BLOCK |

Figure 2.4.6.2 Thermal Overload Protection Schemeg,Logic

Setting

The table below shows the setting elements necessary for the theésmal overload protection and their
setting ranges.

Element  Range Step Default Remarks
THM 20-10.0A 0.1A 50A Thermal overload setting.

(0.40-2.00 A)(*) (0.01A) (1.00 A (THM = laoL: allowable overload current)
THMIP 0.0-5.0A 0.1A 0.0,A Previous load current

(0.00-1.00 A)(*) (0.01A) (0.00°A)
TTHM 0.5 -300.0 min 0.1 min 10.0umin Thermal time constant

THMA 50-99 % 1% 80 % Thermal alarm setting. (Percentage of THM setting.)
[THMT] Off / On Off Thermal OL enable
[THMAL]  Off/On Off Thermal alarm enable

(*) Current values shown an*the parenthesis are in the case of a 1 A rating. Other current
values are‘in thejcase/of a 5 A rating.

Note: THMIP sets a mipimum level of previous load current to be used by the thermal
elementjand iSyonly active when testing ((THMRST] = “ON”).
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2.4.7 Switch-Onto-Fault Protection

In order to quickly remove a fault which may occur when a faulted line or busbar is energized gthe
switch-onto-fault (SOTF) protection functions for a certain period after the circuit breaker is
closed.

The SOTF protection is performed by a non-directional overcurrent element and distance
measuring elements. The overcurrent protection is effective in detecting close-up three-phase
faults on the line in particular when the voltage transformer is installed on the line side. This is
because the voltage input to the distance measuring elements is absent continuously before and
after the fault, and thus it is difficult for the distance measuring elements to dgtectsthe fault.

The distance measuring elements can operate for faults other than close-up thtee-phése faults. One
of the zone 1 to zone ND elements can be used for the SOTF protection;,

Scheme logic

The scheme logic for the SOTF protection is shown in Figure 2.4.7.1%he' SOTF protection issues
a three-phase tripping signal M-TRIP for the operation of an ovércurgent element OCH or distance
measuring elements Z1 to ZND for 500 ms after the circuit breaker is closed (CB-OR = 1) and/or
for 500ms after the undervoltage dead line detector resetsd'Theymethod of controlling the SOTF
protection by CB closing and/or by undervoltage deadiline’dgtection is selected by scheme switch
[SOTF-DL]. Elements UVFS and UVLG provide undegveltage dead line detection.

Tripping by each element can be disabled by the'sehémeswitches [SOTF-OC] to [SOTF-ZND].
When a VT failure is detected (NON VTF = O)ytripping by the distance measuring elements is
blocked.

72:UVLS-AB

73:UVLS-BC [SOTF-DL] TsoTF
©74:UVLS-CA [t 0

2
0 - 300s

uvLG ]St - TSOTF —
: : t O- |_|
55: OCH-A "Both"; 0 - 3008 0.5s

56: OCH-B [SOTF-OC]
. &
ocn 1857 9cHC o\ l>_| 318 SOTF-TRIP
[SOTF-Z1] =1
z1 o
@ [SOTF-Z2]
= sotr-z L N 21 &
[SOTEZH] SN
[zF] "ON"
@ [SOTE-ZRi] NON VTF
[sorf-7Rz) "N
ZR2 O
£ [SOTF-ZND]
ON"

{623 [SOFF_BLOCK || 1 |‘

Figure 2.4.7.1 SOTF Scheme Logic

Setting
The setting elements necessary for the SOTF protection and their setting ranges are as follows:
Element Range Step Default Remarks
OCH 20-150A 0.1A 6.0A Overcurrent setting
(04-3.0A 0.1A 1.2A) (%
TSOTF 0-300s 1s 5s SOTF check timer
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Element Range Step Default Remarks
SOTF-0C OFF/ON ON Overcurrent tripping
SOTF-71 OFF/ON OFF Zone 1 tripping
SOTF - 22 OFF/ON OFF Zone 2 tripping
SOTF - 72 OFF/ON OFF Zone 3 tripping
SOTF - ZF OFF/ON OFF Zone F tripping
SOTF-ZR1  OFF/ON OFF Zone R1 tripping
SOTF-ZR2  OFF/ON OFF Zone R2 tripping
SOTF-ZND OFF/ON OFF Zone ND tripping
SOTF-DL CB/UV/BOTH CB SOTF control

(*) Current values shown in the parentheses are in the case of 1 A rating. Otheégcuffént values are in
the case of 5 A rating.

The OCH element and its setting are common with the stub protectiofiy

2.4.8 Stub Protection

In the case of a busbar with a one-and-a-half breaker arrangément, the VT is generally installed on
the line side. If the line is separated from the busbar, the distance protection does not cover to the
"stub" area between the two CTs and line isolator. Thisis,because the line VT cannot supply a
correct voltage for a fault in the "stub" area. For affault inithe'stub area under such conditions, fast
overcurrent protection is applied.

Scheme logic

The scheme logic for the stub protection isfshown ih Figure 2.4.8.1. The stub protection performs
three-phase tripping on the conditionghat the'line disconnector is open (DS _N/O _CONT = 0) and
the overcurrent element has operated (OCH = 1). CB condition (STUB_CB) can be added by
using programmable BI function,(PEE function). Tripping can be disabled by the scheme switch

[STUBJ.
182
li542[Ds_Nio_conzl| 1 )o § STUB_TRIP
(M-TRIP)
5540CH-A
56: OQH-B &
5Ch 9 57.(0CHE [STUB]
ONF

L6491 STuB CBo ||
622 |STUB_BLOCK || 1)@

Figure 2.4.8.1 Stub Protection Scheme Logic

Setting
The setting elements necessary for the stub protection and their setting ranges are as follows:
Element Range Step Default Remarks
OCH 2.0-10.0A 0.1A 6.0A Overcurrent setting
(0.4-2.0A 0.1A 12A) (%)
STUB OFF/ON OFF Stub protection

(*) Current values shown in the parentheses are in the case of 1 A rating. Other current values are in
the case of 5 A rating.

The OCH element and its setting are common with the SOTF protection.
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2.4.9 Overvoltage and Undervoltage Protection

2.4.9.10vervoltage Protection

GRZ100 provides four independent overvoltage eclements with programmable
dropoff/pickup(DO/PU) ratio for phase-to-phase voltage input and phase voltage input. OVS1 and
OVS2 are used for phase-to-phase voltage input, and OVG1 and OVG2 for phase voltageésnput.
OVS1 and OVGI are programmable for inverse time (IDMT) or definite time (DT) operation.
OVS2 and OVG2 have definite time characteristic only.

The OVS1 and OVGI overvoltage protection elements have an IDMT charagtetistic defined by

equation (1):
1
— (1)
(%5)7 1]

t = operating time for constant voltage V (seconds),

t=TMS x

where:

V = energising voltage (V),
Vs = overvoltage setting (V),
TMS = time multiplier setting.

The IDMT characteristic is illustrated in Figures2.49. 1.

The OVS2 and OVG2 elements are used fogdefinite time overvoltage protection.

Definite time reset

The definite time resetting charactesistic is applied to the OVS1 and OVGI1 elements when the
inverse time delay is used.

If definite time resetting is s€lected,”and the delay period is set to instantaneous, then no
intentional delay is added. As'sqon as the energising voltage falls below the reset threshold, the
element returns to its reset/Condition.

If the delay period is sgf'te, somic value in seconds, then an intentional delay is added to the reset
period. If the energising voltage exceeds the setting for a transient period without causing tripping,
then resetting is delayed for a user-definable period. When the energising voltage falls below the
reset threshold, the integral state (the point towards operation that it has travelled) of the timing
function (IDMT),is held for that period.

This does not apply following a trip operation, in which case resetting is always instantaneous.

Overvoltage elements OVS1, OVS2, OVGI1 and OVG2 have a programmable dropoff/pickup
(DO/PY) ratio.

— 74 —
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Overvoltage Inverse Time
Curves
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Figure 2.4.941 JIBMT Characteristic

Scheme Logic

Figures 2.4.9.2 and 2.4.9.4 show the,scheme logic of the OVS1 and OVGI overvoltage protection
with selective definite time or imWersetime characteristic. The definite time protection is selected
by setting [OV*1EN] to “DT")and trip signal OV*1_TRIP is given through the delayed pick-up
timer TO=*1. The inverse time protection is selected by setting [OV*1EN] to “IDMT”, and trip
signal OV=1_TRIP is‘given:

The OVS1 and OVGd proteetions can be disabled by the scheme switch [OV*1EN] or the PLC
signal OV*1_BLOEK.

These protectiodts aregavailable to trip instantaneously by the PLC signal OV*1 INST TP except
for [OV*1EN]J="QFE” setting.

Figures2.4.943 and 2.4.9.5 show the scheme logic of the OVS2 and OV G2 protection with definite
timg characteristic. The OV#2 gives the PLC signal OV*2 ALARM through delayed pick-up
timer FO*24

The OVi#2 ALARM can be blocked by incorporated scheme switch [OV*2EN] and the PLC
signal OV*2 BLOCK.

These protections are also available to alarm instantaneously by the PLC signal OV*2 INST TP.
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Setting
The table shows the setting elements necessary for the overvoltage protection and their setting
ranges.
Element  Range Step Default Remarks
ovs1 50-150.0V 01V 1200V OVS1 threshold setting.
TOS1I 0.05-100.00 0.01 10.00 OVS1 time multiplier setting. Required if [OVS1EN] = IDMT.
TOS1 0.00-300.00s 0.01s 0.10s OVS1 definite time setting. Required if [OVS1EN]& DT.
TOSIR 0.0-300.0s 01s 00s OVS1 definite time delayed reset.
OS1DP 10-98 % 1% 95 % OVS1 DO/PU ratio setting.
0oVSs2 5.0-150.0V 01V 1400V OVS?2 threshold setting.
TOS2 0.00-300.00s 0.01s 0.10s 0OVS2 definite time setting,
0S2DP 10-98% 1% 95 % OVS2 DO/PU ratio setting.
OVG1 50-1500V 0.1v 70.0V OVGL1 threshold setting;
TOG1I 0.05-100.00 0.01 10.00 OVG1 time multiplier setting. Required if [OVG1EN]=IDMT.
TOG1 0.00-300.00s 0.01s 0.10s OVG1 definiteftimensetting. Required if [ZOV1EN]=DT.
TOGIR 0.0-300.0s 01s 00s OVG1 definite time delayed reset.
OG1DP 10-98 % 1% 95 % OVG1 DORU ratio
OVG2 5.0-150.0V 0.1v 80.0V OVG2ythreshold setting
TOG2 0.00-300.00s 0.01s 0.10s QVG2 definite time setting
0G2DP 10-98 % 1% 95 % QVG2 DO/PU ratio
[OVS1EN] Off/DT/IDMT Off QVS1 Enable
[OVS2EN] Off/On off OVS2 Enable
[OVG1EN] Off/DT/IDMT Off OVG1 Enable
[OVG2EN] Off/On Off OVG2 Enable

2.4.9.2Undervoltage Protection

GRZ100 provides four independent undervoltage elements for phase and earth fault protection.
UVSI1 and UVS2 are usedwfor phase fault protection, and UVGI and UVG2 for earth fault
protection. UVS1 andfUV@Gi, are programmable for inverse time (IDMT) or definite time (DT)
operation. UVS2 and UVG?2 have definite time characteristic only.

The UVSI and WVG] undervoltage protection elements have an IDMT characteristic defined by
equation (2):

2)

1= TMSwx

-z)

where:
t = operating time for constant voltage V (seconds),
V = energising voltage (V),
Vs = undervoltage setting (V),
TMS = time multiplier setting.
The IDMT characteristic is illustrated in Figure 2.4.9.6.
The UVS2 and UVG2 elements are used for definite time undervoltage protection.
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Definite time reset

The definite time resetting characteristic is applied to the UVS1 and UVGI1 elements when the
inverse time delay is used.

If definite time resetting is selected, and the delay period is set to instantaneous, gh€én ne
intentional delay is added. As soon as the energising voltage rises above the reset threshold, the
element returns to its reset condition.

If the delay period is set to some value in seconds, then an intentional delay is added tothe reset
period. If the energising voltage is below the undercurrent setting for a transient period without
causing tripping, then resetting is delayed for a user-definable period. Wheafthe energising
voltage rises above the reset threshold, the integral state (the point towardSyopesation that it has
travelled) of the timing function (IDMT) is held for that period.

This does not apply following a trip operation, in which case resetting is dlways instantaneous.

Undervoltage Inverse Time
Curves
1000.000

y
)

0
(8]
(]
&L
(]
£
=
(o2}
£
©
g TMS = 10 /
S, 180a0 - /
TMS= 5 /
TMS =2
=
TMS=1 /
1.000 ==

0 02 04 06 08 1
Applied Voltage (x Vs)

Figure 2.4.9.6 IDMT Characteristic

SchemeyLogic

Figtiresg2.4.97 and 2.4.9.9 show the scheme logic of the UVS1 and UVGI undervoltage
protection with selective definite time or inverse time characteristic. The definite time protection
is seleetgd by setting [UV*1EN] to “DT”, and trip signal UV*1_TRIP is given through the
delayed pick-up timer TU=*1. The inverse time protection is selected by setting [UV*1EN] to
“IDMT”, and trip signal UV=*1_ TRIP is given.

The UVS1 and UVGI protections can be disabled by the scheme switch [UV*1EN] or the PLC
signal UV*1_ BLOCK.

These protections are available to trip instantaneously by the PLC signal UV*1 INST TP except
for [UV#1EN]=“OFF” setting.

Figures 2.4.9.8 and 2.4.9.10 show the scheme logic of the UVS2 and UVG2 protection with
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definite time characteristic. The UV#*2 gives the PLC signal UV*2_ ALARM through delayed
pick-up timer TU=*2.

The UV#2 ALARM can be blocked by incorporated scheme switch [UV#*2EN] and the
signal UV*2 BLOCK
These protections are also available to alarm instantaneously by the PLC signal UV*2_U€)3.

In addition, there is user programmable voltage threshold UVSBLK and UVGBLK. If all three
phase voltages drop below this setting, then both UV*1 and UV=*2 are prevented from oﬁerating.

This function can be blocked by the scheme switch [VBLKEN]. The [VBL uld be set to
“OFF” (not used) when the UV elements are used as fault detectors, and s (used) when
used for load shedding.

Note: The UVSBLK and UVGBLK must be set lower than any other U\@Values.

9454
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Figure 2.4. %’Sl Undervoltage Protection
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Figure 2.4.9.9 UVG1 Undervoltage Protection
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Figure 2.4.9.10 UVG2 Undervoltage Protectim
Setting
The table shows the setting elements necessary for the under@ tection and their setting

ranges.

Element Range Step Default Remarks

uvsl 50-150.0V 0.1V 60.0V uvs1 ting

TUS1l 0.05-100.00 0.01 10.00 i lier setting. Required if [UVS1EN] = IDMT.
TUS1 0.00-300.00s 0.01s 0.10s finite time setting. Required if [UV1EN] = DT.
TUSIR 0.0-300.0s 0l1s 00s inite time delayed reset.

Uvs2 5.0-150.0V 0.1V 40.0V threshold setting.

TUS2 0.00-300.00s 0.01s 0.10 @\/2 definite time setting.

VSBLK 50-200V 0.1V Undervoltage block threshold setting.

UvVG1 5.0-150.0V 01V 35.0 V UVSL threshold setting

TUGI 0.05-100.00 0.01 \ UVSI time multiplier setting. Required if [UVS1EN] = IDMT.
TUG1 0.00 -300.00 s 0.0@10 S UVS1 definite time setting. Required if [UV1EN] = DT.
TUGIR 0.0-300.0s s 0.0s UVS1 definite time delayed reset.

UvG2 5.0 - 150.0 W @ 250V UV2 threshold setting.

TUG2 0.00- 300.(@1 S 0.10s UV2 definite time setting.

VGBLK 5.0-20 01V 10.0V Undervoltage block threshold setting.
[UVSIEN] Off/ D off UVS1 Enable
[UVGIEN]  Off/ [DMT Off UVG1 Enable

[UVS2EN] Off UVS2 Enable

[UVG2EN] Off UVG2 Enable

[VBLKEN Off7 On Off UV block Enable
L 4
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2.4.10 Broken Conductor Protection

Series faults or open circuit faults which do not accompany any earth faults or phase faultsgare
caused by broken conductors, breaker contact failure, operation of fuses, or false operation of
single-phase switchgear.

Figure 2.4.10.1 shows the sequence network connection diagram in the case of a singlesphase
series fault assuming that the positive, negative and zero sequence impedance of the left and right
side system of the fault location is in the ratio of k; to (1 —k;), k, to (1 —k») and kg to (15 ko).

Single-phase series fault

Eia Eig
l )|
© ! X 1 Q®)
kl 1- kl ——%
klZl lie lic (1-k1)Zl
_> _’

ElA T TE]_B

Positive phase sequence

KoZ5 loe loe (1-kz)Z,

Negative phase sequence
KoZo lor lor (1-ka)Zq
—p

b

Zero phase sequenee

=z — 4
%Q |
ElAT TElB

Figure 2.4.10.1 Equivalent Circuit for a Single-phase Series Fault
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Positive phase sequence current I, negative phase sequence current I,r and zero phase sequence
current lor at fault location in a single-phase series fault are given by:

Lig + Lp + Iop =0 (D O
Zoplor — Zoplor = 0 (2) O

Eia—Eis=Zielir — Zorlrp  (3)
where,
Eia, Eig: power source voltage

Z,1: positive sequence impedance

4
Z,: negative sequence impedance %

Zy: zero sequence impedance
From the equations (1), (2) and (3), the following equations are

L+ 7
W=7 7+ 2,20 + 7,2, B1a ~Em)

_ —Zy !
br =77, + 202y + 23z, B1r ~ E®)
7, \'

The magnitude of the fault current depends o, overall system impedance, difference in phase
angle and magnitude between the p 0 oltages behind both ends.
Broken conductor protection elem D detects series faults by measuring the ratio of negative
to positive phase sequence curre »r%hl ). This ratio is given with negative and zero sequence
impedance of the system:

Le_|bel__Zo (b

Le [Lel Zo+Z%
The ratio is higher than 0.5%n a system when the zero sequence impedance is larger than the
negative sequenc% ce. It will approach 1.0 in a high-impedance earthed or a one-end

earthed system
The characteri CD element is shown in Figure 2.4.10.2 to obtain the stable operation.

\ [I2]/]12] > BCD
setting &
[l1] > 0.04xIn 4,1
'S [I2] = 0.01xIn
0.01xIn | =--=>

-
- 1

BCD

O/ 1 Il
0.04xIn In: rated current

Figure 2.4.10.2 BCD Element Characteristic
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Scheme Logic

Figure 2.4.10.3 shows the scheme logic of the broken conductor protection. BCD element outputs
trip signals BCD TRIP through a delayed pick-up timer TBCD.

The tripping can be disabled by the scheme switch [BCDEN] or the PLC signal BCD BLO€CK:

o766 TBCD
BN & t 40 7 Bep TRIP
[BCDEN] | B

0.00 - 300.00s
+
N

||1848 |[BCD_BLOCK ||— 1

Figure 2.4.10.3 Broken Conductor Protection Scheme Logic

Settings

The table below shows the setting elements necessary for the broken conductor protection and
their setting ranges.

Element Range Step Default Remarks

BCD 0.10-1.00 0.01 0.20 {2

TBCD 0.00-300.00s  0.01s 1.00s BCDdefinite time setting
[BCDEN] Off/ On off BCD Enable

Minimum setting of the BC thresheld, 1s frestricted by the negative phase sequence current
normally present on the system. Thératig I, / [} of the system is measured in the relay continuously
and displayed on the metering sereciyof the relay front panel, along with the maximum value of
the last 15 minutes I,; max. It is reeemmended to check the display at the commissioning stage.
The BCD setting should be 130/ton.50% of 1, / I, displayed.

Note: It must be noted that I3 /4L{1s displayed only when the positive phase sequence current
(or load current ) in'the secondary circuit is larger than 2 % of the rated secondary circuit
current.

TBCD should beiset toymore than 1 cycle to prevent unwanted operation caused by a transient
operation such as CBielosmg.
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2.4.11 Breaker Failure Protection

When fault clearance fails due to a breaker failure, the breaker failure protection (BFP) clearsythe
fault by backtripping adjacent circuit breakers.

If the current continues to flow even after a trip command is output, the BFP judges it as a breaker
failure. The existence of the current is detected by an overcurrent element provided for eachiphase.
For high-speed operation of the BFP, a high-speed reset overcurrent element is used.

In order to prevent the BFP from starting by accident during maintenance work and testing, and
thus tripping adjacent breakers, the BFP has the optional function of retripping the original
breaker. To make sure that the breaker has actually failed, a trip commandiis mdde to the original
breaker again before tripping the adjacent breakers to prevent unnecessary_tripping of the adjacent
breakers following the erroneous start-up of the BFP. It is possible to chdose'not to use retripping
at all, or use retripping with trip command plus delayed pick-up timer, orretripping with trip
command plus overcurrent detection plus delayed pick-up timer.

Tripping by the BFP is three-phase final tripping and autoreclogé®is, blé€ked.

An overcurrent element and delayed pick-up timer are provided fer each phase which also operate
correctly during the breaker failure routine in the event ofan gvelving fault.

Scheme logic

The BFP is performed on an individual phase basis, Figute 2.4.11.1 shows the scheme logic for
one phase. The BFP is started by an initiation sighal EXT CBFIN from the external line
protection or an internal initiation signal’ CBE?INIT. The external initiation signals
EXT CBFIN-A, -B, -C are assigned by binaryginput signals (PLC signals). Starting with an
external initiation signal can be disabled/by/the, scheme switch [BFEXT]. These signals must
continuously exist as long as the faulf'iSypresent.

TBF1 [BF1]
t 0
[ A o
196:CBF_RETRIP-A
81:0CBF-A — [BF1] 197:CBF_RETRIP-B
82:0CBF-B . }
OCBE g —{1m? + J198:CBF RETRIPL 695.CBF_RETRIP
:OCBF 2 83:0CBF-C v —> 6!
L | 50-500ms (Trip original breaker)
CBF INIT-A, -B, -C—‘— 693:CBF_TRIP-A
L] TBF2 694:CBF_TRIP-B
1560 [EXT_CBFIN-A_|| BrExTifap>1 & t 40 0 t] §O95CBF TRIPCy »4y cpr TRIP
;J | (Trip adjacent breakers)
1561 | "ON" — 50-500ms  200ms P ad
1562 | EXT_CBFIN-C [BF2]
+
"ON"

Figure 2.4.11.1 BFP Scheme Logic

The bagkfripping signal to the adjacent breakers BF-TRIP is output if the overcurrent element
OCBF operates continuously for the setting time of the delayed pick-up timer TBF2 after
initiation. Tripping of adjacent breakers can be blocked with the scheme switch [BF2].

There are two kinds of modes of the retrip signal to the original breaker RETRIP, the mode in
which RETRIP is controlled by the overcurrent element OCBF, and the direct trip mode in which
RETRIP is not controlled. The retrip mode together with the trip block can be selected with the
scheme switch [BF1].

Figure 2.4.11.2 shows a sequence diagram for the BFP when a retrip and backup trip are used. If
the circuit breaker trips normally, the OCBF is reset before timer TBF1 or TBF2 is picked up and
the BFP is reset.
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If the OCBF continues to operate, a retrip command is given to the original breaker after the
setting time of TBF 1. Unless the breaker fails, the OCBF is reset by retrip. TBF2 does not time-out
and the BFP is reset. This sequence of events may happen if the BFP is initiated by mistake and
unnecessary tripping of the original breaker is unavoidable.

If the original breaker fails, retrip has no effect and the OCBF continues operating and the TBE?2
finally picks up. A trip command BF-TRIP is given to the adjacent breakers and the"BFP’is
completed.

Faqlt Start BFP

Adjacent : : T
breakers i i %'
Closed ! ! Open
i :
| [}
| |
TRIP —_—
] [}
i i Normal trip Retrip
Original ! ! \|/ \|/
breakers -josed E i L =! Open 1 ———>m Opep
= 1--- =~ %
: ] ch :é_TCb%L
B S 5
OCBF ——— | <Sb---- S\ T
! ! Toc ] Toc
! L TBF1
TBF1 | i
| l
P
RETRIP : I
] [}
] [}
i B TBE2 -
TBF2 : ' —
i :
i l
CBF ; ; [
TRIP ! !

Figure 2.4.11.2 Sequence Diagram
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Setting
The setting elements necessary for the breaker failure protection and their setting ranges are as
follows: 6
Element Range Step Default Remarks
OCBF 05-100A 01A 40A Overcurrent setting O
(0.1-20A 0.1A 0.8A) (%
TBF1 50 - 500 ms 1ms 150 ms Retrip timer
TBF2 50 - 500 ms 1ms 200 ms Related breaker trip timer ¢
BFEXT OFF/ON OFF External start
BF1 OFF/T/TOC OFF Retrip mode

BF2 OFF/ON OFF Related breakegtri
(*) Current values shown in the parentheses are in the case of 1 A rating”Q @ current values are in

the case of 5 A rating.

disappeared. Therefore, since it is allowed to respond to load ctgent, it can be set to 10 to 200% of
the rated current.

The settings of TBF1 and TBF2 are determined by th
(Tcb in Figure 2.4.11.2) and the reset time of the ove
The timer setting example when using retrip can

The overcurrent element OCBF checks that the circuit breaker@ and that the current has

ni e of the original circuit breaker
t element (Toc in Figure 2.4.11.2).
d as follows.

Setting of TBF1 = Breaker opening ti OCBF reset time + Margin
= 40ms + 10ms + 2
= 70ms
Setting of TBF2 = TBF1 4
OCBF

L 4

Q
o
¥

L 4

If retrip is not used, the se éng BF2 can be the same as the setting of the TBF1.




TOSHIBA 6F2S0846

2.4.12 Out-of-Step Protection

Application

For an out-of-step condition on a power system, power system separation is executed in ordegto
recover power system stability or prevent the failure from extending to the entire system. Power
system separation by the distance protection with several operating zones is not desirable begcatise
it is not always carried out at the optimal points. For optimal power system separation, the
GRZ100 has an out-of-step tripping (OST) function. The OST function uses indgpendent
impedance measuring elements to discriminate against transient power swings and reliably detects
out-of-steps and operates only when the out-of-step locus crosses the protected lifie}

Scheme logic

The out-of-step element has three operating arecas A, B and C by, combining two impedance
measuring elements ZM and ZN as shown in Figure 2.4.12.1.

If an out-of-step occurs, the impedance viewed from the impedancetmieasuring element moves
through the areas A, B and C in the sequence of A - B — € or C®> B — A. The out-of-step
tripping logic shown in Figure 2.4.12.2 outputs a three-phase,tripping command M-TRIP to the
circuit breaker when the impedance viewed from the tmpedance measuring element passes
through those areas in the sequence above and enters thetthirdsarea and it stays in area A and area
C for the time set with the timers TOST1 and TQST2. The#tripping command continues for 100
ms. The output signal is blocked when the schemetswitehi){OST] is set to "OFF" or binary signal
OST_BLOCK is input. The tripping signal of the, outtef-step protection can be separated from
other protection tripping signals by the switch JOST]N this case, the switch [OST] is set to "BO"
and the tripping signal OST-BO is assignedyto aydesired binary output number (for details, see
Section 4.2.6.9). When the tripping signal ©f theleut-of-step protection is not separated from other
protection tripping signals, the switch TOST]lissset to "TRIP".

The tripping logic does not operatcfex/Cases other than out-of-steps, for example, a power swing
in which the impedance moves from,areas A — B — A or C - B — C or a system fault in which
the impedance passes through aréa,A ‘op C instantaneously.

Out-of-step tripping can be disabled’with the scheme switch [OST].

X
1

OSTXF

ZN C B A ZM
750
R
/ / _OSTR2 / / OSTR1
L
_OSTXB

Figure 2.4.12.1 Out-of-Step Element
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OST
OST-ZM & & TOST1
o >_1| T 0
il gy l=aanl T g203
001-10s & — P OSI.TRIP
& 1 100ms — (M TRIP)
7
_gg OST_BO
& &
—
"TRIP"
0ST] 5o

OST-ZN &

[L630]OST_BLOCK i 1 |o

Figure 2.4.12.2 Out-af-Step Tripping Logic

Setting
The setting elements for the out-of=step'protection and their setting ranges are as follows:
Element Range Step Default Remarks
OSTXF 1.0-50.0Q 0:1Q) 6.0Q Forward reactive reach
(5-250Q 10 30Q0) (%)
OSTXB 0.2-10.0Q 0.10Q 1.0Q Reverse offset reach
(1-50Q 10 5Q)
OSTR1 3.0 - 30.0Q 0.10 510 Resistive reach (right)
(15-250Q 1Q 25Q)
OSTR2 1.0 - 10.00 0.10 2.50 Resistive reach (left)
(16)2,5002 1Q 120)
TOST1 001-1.00s 0.01s 0.04s Out - of - step timer
TOST2 0:01-1.00s 0.01s 0.04s Out - of - step timer
QST OFF/TRIP/BO OFF Out - of - step protection

() Ohmic values shown in the parentheses are in the case of 1 A rating. Other ohmic values are in the
¢ase of 5 A rating.
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2.4.13 Voltage Transformer Failure Supervision

When a fault occurs in the secondary circuit of the voltage transformer (VT), the voltage
dependent measuring elements may operate incorrectly. GRZ100 incorporates a VT failure
supervision function (VTFS) as a measure against such incorrect operation. When the" VTFS
detects a VT failure, it blocks the following voltage dependent protections instantaneously. In/10
seconds, it displays the VT failure and outputs an alarm.

e Zone 1-3, F, R1, R2 and ND distance protection
e Zone 1 extension protection

e Directional earth fault protection

e Command protection

Resetting of the blocks above and resetting of the display and alarm are,atutématically performed
when it is confirmed that all three phases are healthy.

A binary input signal to indicate a miniature circuit breaker trip{in the,VT circuits is also available
for the VTFS.

Scheme logic

Figure 2.4.13.1 shows the scheme logic for the VAIFS. VI failures are detected under any one of
the following conditions and then a trip block signal, VFEis output.

VTF1: The phase-to-phase undervoltagegelement” UVFS or phase-to-earth undervoltage
element UVFG operates (UVFS =Wor UVFG =1) when the three phases of the circuit
breaker are closed (CB-AND & 1),and the phase current change detection element
OCD does not operate (O€D = 0).

VTF2: The residual overcurgent element EFL does not operate (EFL = 0), the residual
overvoltage element®@VGoperates (OVG = 1) and the phase current change detection
element OCD does not operate (OCD = 0).

In order to prevent detection of false\WT failures due to unequal pole closing of the circuit breaker,
the VTFS is blocked for 200"ms afier line energisation.

The trip block signal V'IE 1sieset 100 milliseconds after the VT failure condition has reset. When
the VTF continues for{l0s‘6x. more, an alarm signal VTF-ALM is output.

Further, the VT failure™is detected when the binary input signal (PLC signal) EXT VTF is
received.

This function.cantbeenabled or disabled by the scheme switch [VTF1EN] or [VTF2EN] and has a
programmablefreset characteristic. When set to “ON”, the latched operation for VTF1 is reset by
reset of WVESAIVFG element, and that for VTF2 is reset by reset of OVG element. Set to
“OPT-ON"to,reset the latched operation when OCD or EFL operates.

TheWWTFSdcan be disabled by the PLC signal VTF_BLOCK.




TOSHIBA 6F2S0846

CB-AND

OVES 142:UVFGOF_|
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[VTF1EN]
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[1541 [EXT VTF I

VTF2

=T g]”

llLe43|VTF_ONLY_ALM H—]
Figure 2.4.13.1 VTFS LCagic

Setting

The setting elements necessary for the VTFS andytheir setting ranges are as follows:
Element Range Step Default Remarks
UVFS 50-100V v 88V Phase - to - phase undervoltage
UVFG 10-60V (Vi 51V Phase - to - earth undervoltage
EFL 05-5.0A 0.1A 10A Residual overcurrent

(0.10-1.00A 0.00A 0.20 A) (*)

[VTF1EN] Off/On/OPT-On On VTF1 supervision
[VTF2EN] OfflOn/OPT-@n On VTF2 supervision
[VTF-z4] Off/ on On Z4 blocked by VTF

(*) Current values showtyin the parentheses are in the case of 1 A rating. Other current values are in
the case ofi§_ A rating.

The following elemefits have fixed setting values.

Element Setting Remarks

0CD Fixedto 0.5 A Current change detection
(Fixedto 0.1 A)

OVG Fixed to 20 V Residual overvoltage

(®)Current value shown in the parentheses is in the case of 1 A rating. Other current value is in the
case of 5 A rating.

When setting the UVFS, UVFG and EFL, the maximum detection sensitivity of each element
should be set with a margin of 15 to 20% taking account of variations in the system voltage, the
asymmetry of the primary system and CT and VT error.
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2.4.14 Power Swing Blocking

When a power swing occurs on the power system, the impedance seen by the distance measupifiig
element moves away from the load impedance area into the operating zone of the distance
measuring element. The operation of the distance measuring element due to the powef Swing
occurs in many points of interconnected power systems. Therefore, tripping due to the operation
of the distance measuring element during a power swing is generally not allowed. The power
swing blocking function (PSB) of the GRZ100 detects the power swing and blocks tripping by the
distance measuring element. The GRZ100 provides PSBSZ and PSBGZ for phase fault me¢asuring
elements and earth fault measuring elements. Their functions and characteristi€s aze same.

Once the PSB is in operation, tripping of zone 1 to zone 3 of the time-steppedydistance protection,
zone 1 extension protection, additional forward zone ZF, backup protectiémyfor teverse faults and
command protection using distance measuring elements can be blocked. These tripping blocks can
be disabled by setting the scheme switches.

Tripping of the non-directional zone ZND is not blocked. If a Zerosphase current has been
detected, the PSB is inhibited. This allows tripping in the event of‘an earth fault during a power
swing or high resistance earth fault by which the resistance at theyfault point changes gradually.

GRZ100 can provide a high-speed protection for onezanditwio-phase faults which occur during a
power swing by using negative sequence directional elementiand any of the command protection
PUP, POP, UOP and BOP.

Three-phase faults during a power swing areheliminated by distance and overcurrent backup
protection.

Scheme logic

A power swing is detected by using twe, PSBfelements PSBIN and PSBOUT. They are composed
of blinder elements and reactancefelements®s shown in Figure 2.4.14.1. PSBOUT encloses
PSBIN with a settable width of PSBZ.

Figure 2.4.14.2 shows the power swingdetection logic. During a power swing, the impedance
viewed from the PSB element$ passes through the area between the PSBOUT and PSBIN in a
certain time. In the event Of a/system fault, the impedance passes through this area
instantaneously. Thereforeja power swing is detected in a time which commences on operation of
the PSBOUT until PSBEN Starts'to operate, if longer than the set value of delayed pick-up timer
TPSB. If the residual gvercuntent element EFL operates, detection of the power swing is inhibited.

The trip block signalyPSBhgenerated as a result of the detection of a power swing is reset 500 ms
after the PSBOUYT is reset by delayed timer T2.

Figure 2.4.14.1 Power Swing Blocking Element
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PSBSZ and PSBGZ have same functions and characteristics as shown in Figures 2.4.14.1 and
2.4.14.2, and block tripping of phase and earth fault elements respectively.
49:PSBSOUT-AB

50:PSBSOUT-BC
PSBSOUT g 51:PSNSOUT-CA

323:PSBSIN-AB TPSB
324:PSBSIN-BC
. & 702
PSBSIN |-$-325:PSBSIN-CA 0 fa P s Q 42 psps DET
FIF
EFL o228 — g 0.02 - 0.06s
>1 R
1605 |PSB_BLOCK T2
Lo
— 176
& b—7 >1 . PSB_DET
>
I_ 0.5s
565:PSBGOUT-A
566:PSBGOUT-B
PSBGOUT 25672PSNGOUT-C
561:PSBGIN-A TPSB
562:PSBGIN-B
. i & 703
PSBGIN |-4-263:PSBGIN-C 0 fa P s Q % pseo pET
FIF
9 0.02 - 0.06s <
T2

1

I_ 0.5s

1651 |PSB_FRESET |t

Figure 2.4.14.2 RoweriSwing Detection Logic

One- and two-phase faults can be protected with the command protection even during a power
swing.

The PSB can be disabled or reget byathe PLC signal PSB BLOCK or PSB_F.RESET.

Figure 2.4.14.3 shows the s¢hemenogic to control the sending signal of PUP, POP, UOP or BOP.
The scheme logic is valid Wwhenlthe scheme switch [PSB-TP] is set to "ON". CS1 is an original
sending signal for thegdistance and DEF command protection and CS2 is a controlled sending
signal. When a pgwetiswing is continuing (PSB_DET=1) and an internal fault is not detected
(PSB-CS=0), the sending signal of PUP or POP is forced to be O (that is, a trip permission signal
sending is blocked), and that of UOP or BOP is forced to be 1 (that is, a trip block signal is
continuously sent).

PSB_DET—= 48—
LoN' | ¢
[PSB-TP]
cs1 225:EXT_CAR-S
a— SR Sy
(POP) (PUP) J_ .
>1

(uopP) BoP)— | {g &

PSB-CS

Figure 2.4.14.3 Sending Signal Control
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When an internal fault occurs during the power swing and all of the following conditions are
established, C/R SEND-PSB (PSB-CS) becomes 1 and the trip permission signal is sent for thé
PUP or POP, and the trip block signal sending is stopped for the UOP or BOP as shown in Figtre
24.14.4.

e Power swing is continuing (PSB_DET=1).

e Current change detection element operates (OCDP=1).

e Reverse looking negative sequence directional element does not operate (DOENR=0).
e Forward looking negative sequence directional element operates (DOCNE=1).

e Scheme switch PSB-TP is on.

e Command protection is in service.

When a trip permission signal is received for the PUP or POP (CR=1)y01#0 trip block signal is
received for the UOP or BOP (CR=0) as well as the conditions m&ntioned above are established
(PSB-CS=1), three-phase tripping signal is output (M-TRIP=1)

Reverse looking DOCNR is used for the current reversal logiéy(for current reversal logic, see
Section 2.4.3.6) in all the command protections.

6F2S0846

[PSB-TP]
T oN
PSB DET
357:0CDP-A
358:0CDP-B
OCDP 2 359:0CDP-C
0o t| o t L
=]
DOCN-R | §361 20ms  100ms) [&2
& | & ¢ PSB-CS
—
DOCN-F | $360]
CR-DEF & —> M-TRIP

(POP) (PUP)

CR-DEF 1

(UOP) (BOP)

Figuser2.4¥4.4 Scheme Logic to Protect Faults during Power Swing

Setting
The setting elemients necessary for the PSB and their setting ranges are as shown in the table
below.
Element 4" Range Step Default Remarks
PSBSZ 0.50 - 15.00Q 0.01Q 2.00Q PSBS detection zone
(2.5-75.00 0.1Q 10.0Q) (*)
PSBGZ 0.50 - 15.00Q 0.01Q 2.00Q PSBG detection zone
(2.5-75.0Q 0.1Q 10.0Q2) (*)
EFL 05-50A 0.1A 10A Residual overcurrent
(0.10-1.00A 0.01A 0.20 A)
TPSB 20 - 60 1ms 40 ms Power swing timer
OCDP 05-10.0A 0.1A 40A Current change
(0.1-2.0A 0.1A 0.8A) detection element
DOCNF 4.0 A fixed Forward looking negative
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Element  Range Step Default Remarks
(0.8A fixed) sequence directional element
6V fixed
DOCNR 4.0 A fixed Reverse looking negative
(0.8A fixed) sequence directional element
6 V fixed
PSB-Z1 OFF/ON ON Z1 blocked under power swing
PSB-Z1X  OFF/ON ON Z1X blocked under power swing
PSB-Z2 OFF/ON ON Z2 blocked under power swing
PSB-Z3 OFF/ON OFF Z3 blocked under power. swing
PSB-CR OFF/ON ON Carrier trip blocked under powersswing
PSB-ZF OFF/ON OFF ZF blocked under power swing
PSB-ZR1  OFF/ON OFF ZR1 blocked under powgr swing
PSB-ZR2  OFF/ON OFF ZR2 blocked under powerswing
PSB-TP OFF/ON ON Command protection for faults under power swing
(*) Values shown in the parentheses are in the case of 1A rating. Other values are in the case of SA
rating.

Residual overcurrent element EFL is used in common,with the following functions.
e VT failure detection
e Earth fault distance protection

The PSBIN reach is set automatically to coordinatéwith the Z3 and Z4 settings.

Note: In the case of the quadrilateral charagteristic, if the ZF and ZR2 reach is larger than the Z3 and
Z4 respectively, the PSBIN reach{depends on the ZF and ZR2 reach. Therefore, the ZF and
ZR2 must be set less than the'Z3, and\Z4 respectively whether the ZF and ZR2 used or not.

The right side forward and reverse blinders for PSBIN are shared with the right side forward and
reverse blinders of the distancéyprotection characteristicc, BFRS/BFRG and BRRS/BRRG
respectively, ensuring that the PSB,element coordinates properly with the protection, for both mho
and quadrilateral characteristics.

The positive reactive rea¢h setting is fixed so that the setting makes the reactance element
tangential to the Z3 distanceiglement when the Z3 is mho-based or takes the same value as the Z3
reactive reach setting,When'the Z3 is quadrilateral-based.

The negative resistive reach takes the same value as that of the positive reach. The negative
reactive reach sefting i1s¥ixed so that the setting makes the reactance element tangential to the Z4
distance elementwhen the Z4 is mho-based or takes the same value as the Z4 reactive reach setting
when the Z471s quadrilateral-based.

PSBOUTyencleses PSBIN and the margin between the two is determined by the user-settable
power swingudetection zone width, PSBSZ and PSBGZ, for phase and earth fault characteristics
réspectively!
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2.4.15 Tripping Output Signals
The single-phase tripping signals drive the high-speed tripping output relays according togthe
tripping logic in Figure 2.4.15.1.

Two sets of output relays are provided for each phase and each relay has one normally open
contact.

The tripping output relays reset 60ms(*) after the S-TRIP or M-TRIP signal disappears by clearing
the fault. The tripping circuit must be opened with a circuit breaker auxiliary contact prior to the
trip relay resetting in order to prevent the tripping relay from directly interfupting the circuit
breaker tripping coil current.

(*) Reset time is adjustable by PLC function. Default setting is 60ms.
In the following cases, per-phase-based tripping is converted to three-phage tripping.
e When autoreclose is prohibited by a binary input signal (ARCIBLOCK = 1)

e When the tripping mode selection switch [TPMODE/is%set to "3PH"
(This applies to the GRZ100 model 100s which does notthave autoreclose.)

e When the autoreclose mode selection switch [ARC:Miis set to "EXT3P"
e PLC command “3P_TRIP” is established.

For the following trips, the logic level of M-TRIPA beeemes 1, and single-phase tripping is then
forced to convert to three-phase tripping. For detdils offM-TRIPA, see Figure 2.6.2.1.

e Tripping while reclaim is in progress.
e Tripping when the reclose mode selection switch [ARC-M] is set to "Disabled" or "TPAR"
The signals TRIP-A, TRIP-B and TRIP-C aremised to start the autoreclose.

The signal TRIP is used to initiate thedreaker failure protection.
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Tripping output
I relay
1§623 - g240[ ... [ A-phase
—=1 >1 Q—E L trip
— L 60ms TP-Al
by PLC
] I B-phase
S-TRIP 624 0t 3241 L
L | Zl 21 j—'j D 44444444 L trlp
— | 60ms TP-B1
I by PLC — C-phase
9625 242 )
o1 =R 2 Jml o
— g — 60ms 1 P-Cie
L {>1 22483 — A-phase
] NDYY
TP:A2
[TPMODE] 1 .
" " \ " o 9244 — B_—phase )
[ARC-M]  "3PH e .. [ i
* >1 TP-B2
"EXT3P" " — C-phase
il (_uip
TP-C2
M-TRIP TRIP-A
M-TRIPA TRIP-B
(See Figure 2.6.2.1) .
CBF_RETRIP-A — TRIP-C

CBF_RETRIP-B. —— (*): Models 204, 205 and 206 are not
CBF_RETRIP-C provided with these contacts.

Figurey.4.15.1 Tripping Logic

A tripping output relay is user configutable for the adjacent breakers tripping in the breaker failure
protection. For the default setting, sée,Appendix D.

Setting

The setting element necessary for the tripping output circuit and its setting range is as follows:

Element Range Step Default Remarks
TPMODE TRHA3PH 3PH Model 100 series

The switch [FRMOBE] is used to combine Model 100 series with external autoreclose equipment.

When the exfernal autorelose is set to the single-phase or single- or three-phase mode, set the
switeh to "WPH". GRZ100 outputs a single-phase tripping command in a single-phase fault and
thiee-phase trip command in multi-phase fault.

When'the external autoreclose is set to the three-phase mode, set the switch to "3PH". GRZ100
outputs a three-phase tripping command in single- and multi-phase fault.

If the signal No.1727 “3P_TRIP”assigned by PLC is activated, GRZ100 outputs a three-phase
tripping command without regard to faulted phase.

6F2S0846
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2.4.16 Fault Detector

GRZ100 model 400s and 500s are provided with a fault detector (FD) which functions as a che€k
relay and enhances security, or prevents false tripping due to a single failure in the protection
system.

The FD is an independent module and incorporates the following six fault detection elementssdhe
FD output signal is an ORing of the elements output signals shown in Figure 2.4.16.1.

Current change detection element (OCDF)

Multi-level overcurrent element (OCMF)

Earth fault overcurrent element (EFF)

Undervoltage element for earth fault detection (UVGF)

Undervoltage element for phase fault detection (UVSF)

e Undervoltage change detection element (UVDF)
OCDF

FD1

FD2 |
(

&
&

J2:3-4 L

Figure 2.4016.1 Fault Detector Logic

The FD output signal drives twésets of high-speed checking output relays. The checking output
relay resets 60ms(*) aftes thesfatilt detection elements are reset by clearing the fault.

(*) Reset time,is,adjustable by PLC function. Default setting is 60ms.

The OCDF operates imgesponse to load current if it is a steeply fluctuating one. When the relay is
used for a line with stich a load current, the OCDF can be disabled by short-circuiting dedicated
paired pins omsthe'module with a receptacle.

All the®ED ‘elements have fixed operating threshold levels. But if the earth fault current due to
unbalancein,the network is significant, the EFF can be desensitized in the same way as described
above.

Nete? To give high independency to the module, the human machine interface on the front panel or
PC has no access to the FD module except for the user configurable binary output relays
mounted on it.

When it is desirable to disable the OCMF, disable the OCDF or desensitize the EFF, take the
following steps:

e Pull out the FD module. For a description of how the module is removed, refer to Section6.7.3.

e Four pairs of pins J1 and J2 are arranged lengthwise on the front at the top of the module as
shown in Figure 2.4.16.2.
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Lever
o)

J1

Ly

- Four pairs of pins

J2

Connector
plug

L |e|e]e]e|l
g [*[*]*|*F

Front Rear

Ribbon cable
receptacle

HIN

Q’\\) C

Figure 2.4.16.2 FD Module

Short-circuit the pins 1-2 (located topmost) for theJ Lito disable the OCMF.
Short-circuit the pins 3-4 (located second. fromythedtop) for the J1 to disable the OCDF.

Short-circuit the pins 3-4 for the J2 to,encrgize the output auxiliary relay FD2 only by
the OCMEF.

Short-circuit the pins 5-6 (locatedsecond from the bottom) and open-circuit the pins 7-8
(located bottom) to change th¢ EFFheperating threshold level to 15% of the rated
current.

Short-circuit pins 7-8 andyopén-circuit pins 5-6 to change the EFF operating threshold
level to 20% of rated cutgent:

In other cases, the nofihal operating threshold level (10% of the rated current) is kept.

Short-circuit both_of the pins 5 - 6 and 7 - 8 to disable the EFF.
e The pins 1-2 forithe J2)is used to set the rated frequency. It is fixed before shipping.

Caution: Dofnot ¢hange the pins 1-2 for the J2.

Element Setting Pairs of pins for J1 Pairs of pins for J2
1-2 3-4 5-6 7-8 1-2 3-4
QCMF Enabled Open
Disabled Short
OCDF Enabled Open
Disabled Short
EFF Disabled Short Short
10% of rated current Open Open
15% of rated current Short Open
20% of rated current Open Short
FD 50Hz rating Open
60Hz rating Short
FD2 Normal Open
Only OCMF Short

All the FD elements retain the nominal operating threshold when none of the paired pins are
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short-circuited.

contact is connected with A- to C-phase tripping output contacts in series. They are conng

Figure 2.4.16.3 shows the tripping output circuit when the FD is in service. The checking output
6

outside the relay as shown by the broken line.

Checking output relay

FD

o O

0 t '
FD1 r

60ms Tripping output relay

Tripping
logic

0 t
—

60ms by PLC

TP-A1

Ir A-phase trip @

0 t
—

60ms by PLC

TP-R1

0 t
—

TP-C1

Setting

60ms by PLC

Figure 2.4.16.3 Trip

All the fault detection elements have fixed sek@ollows:

Element Setting Remarks

OCMF L1:0.1In, L2:0.16 :0.41In, In: Rated current
L5:0.66In, L6:1. 1.68In

OCDF 0.1In \

EFF 0.1In,0.151n, 0

UVGF 46V 0.8 x 100VA/[3

UVSF 80V O 0.8 x 100V

Vr: Pre-fault voltage

UVDF Oé%

O

Q>®
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2.5 Characteristics of Measuring Elements
2.5.1 Distance Measuring Elements Z1, Z1X, 72, ZF, Z3, Z4, ZR1, ZR2, ZND and PSB

The GRZ100 provides eight distance measuring zones with mho-based characteri§tics ,o0r
quadrilateral characteristics.

As shown in Figure 2.5.1.1, mho-based zone characteristics are composed of mho element, offset
mho element, impedance element, reactance element, and blinder element for phase fault
protection and earth fault protection.

Z1 (zone 1), Z1X (zone 1 extension), Z2 (zone 2), ZF (zone F) and ZRT%geverse/zone 1) are a
combination of the reactance element, mho element and blinder element,

Z3 (zone 3), ZR2 (reverse zone 2), and Z4 use the mho element and blinder element, but Z4 for
phase faults uses the offset mho element instead of mho element. This makes™it possible to detect a
reverse close-up fault at high speed if Z4 for phase faults is used fomthe ¢ommand protection.

ZND (non-directional zone) uses the impedance element and blindefelement.

The blinder element is normally used to restrict the resigtivie, reach of the mho or offset mho
element if their operating range encroaches upon the lead impedance.

The blinder element (BFR) can be provided for each forwatd zone. The setting of blinder element
can be set independently or set common to forwdrd Zenes\by the scheme switch [BLZONE].

= BNDG

L2/

)/
A 1]

/71 5_..12'/91 [ 15Tl
2 L AT58 N K7
‘ 571G62 R
i [z3Ge\ ¥,
\BRLG
B##S: Blinder elements B+*G: Blinder elements
(2)Phasé fault element (b) Earth fault element

Figure 2.5.1.1 Mho-based Characteristics

As shown in Figure 2.5.1.2, quadrilateral zone characteristics are composed of reactance element,
directional element and blinder element. Z4 for phase faults uses the offset directional element to
ensure a reverse close-up fault detection.

The forward offset reach of reverse zones (ZR1, ZR2) for both mho-based and quadrilateral
characteristics is fixed as 7.5 ohms for 1A rating or 1.5 ohms for 5A rating. However, when they
are used for back-up tripping ([ZR*BT]="ON"), the forward offset reach is limited to the zone 1
reach setting, as shown in Figure 2.5.1.3. Z4, on the other hand, is normally used to provide
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blocking in the command schemes, and its offset is not limited by the zone 1 reach setting. It is
fixed at 7.5Q (or 1.5Q) in order to give reliable, fast blocking for a close-up reverse fault.

BFLS
BNDS
ZR1S
BRLS
BRRS ZR2S
/ Z4S \

ZNDS

B=*xS: Blinder elements

(a) Phase fault element

BFLG\
BNDG
S~

BRRG

ZR1G

ZR2G

S A

ZNDG

B**G: Blinder elemgnts

(b) Earth fault element

Figure 2.5.1.2 Quadrilateral Four Zone Characteristics

*, [ ZR1S/ZR2S

(a) Mho-based Characteristic

/ ZR1S/ZR2S \

(b) Quadrilateral characteristic

Figure 2.51:3 4ZR1S and ZR2S Characteristic Offset Reach for Backup Tripping

Zonegyl, zenc®X, zone 2 and zone F can trip on condition that zone 3 has operated, in both

characteristics:

The power swing blocking elements (PSBS and PSBG) are a combination of the reactance element
and blinder element as shown in Figure 2.5.1.4. The outer element PSBOUT encloses the inner
element PSBIN with a settable width of PSBZ.
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Figure 2.5.1.4 Power Swing Blo% ment

The characteristic of the mho element is obtained ing the phases between signals S1 and
S2. If the angle between these signals is 90° og/morenit means that the fault is within the mho

characteristic, and the mho element will opera&
S1=V-1Zs

S2=Vp @
where, Q

V = fault voltage \

I = fault current

Zs = zone reach seii w

Vp = polarizin tag

Mho element

Figure 2.5.1.5 is a voltagetdiagram, which shows that the mho characteristic is obtained by the
phase comparisoni p are in-phase.

The mho charagt€fistic¥on the impedance plane is obtained by dividing the voltage in Figure
2.5.1.5 by current L.
X

S1xV-I1Zs
S2=Vp

1Zs

Figure 2.5.1.5 Mho Element
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Both the phase fault mho element and earth fault mho element of the GRZ100 employ a dual
polarization (self-polarization plus cross-polarization). Its polarizing voltage Vp is expressed by
the following equations.

For B-to-C-phase phase fault element
Vpbe = A3 (Va— Vo) £-90° + Vi
For an A-phase earth fault element
Vpa= \[3 (Va— Vo) + Vi £90°
where,
Va = A-phase voltage
V() = zero-sequence voltage
Vpc = B-to-C-phase voltage

The dual-polarization improves the directional security when applicdato heavily loaded lines or
weak infeed terminals.

The polarizing voltage for the phase fault mho element Wasja, meémory action for the close-up
three-phase fault. V5 and Vpc mentioned above are, the memorized pre-fault voltages. This
memory is retained for two cycles after a fault occurs:\T'he,polarizing voltage for the earth fault
mho element has no memory action.

When a three-phase fault occurs within zone 1, thé.phase fault mho element for zone 1 is modified
to an offset mho characteristic as shown in Figure2:5.1.6. This, together with voltage memory
action, enables zone 1 to perform tripping with atime delay as well as instantaneous tripping for
the close-up three-phase fault.

The Z1X, Z2, ZF and Z3 do not haye theymodifying function mentioned above.
X

Figure 2.5.1.6 Offset of Z1 in Three-phase Fault

Offset'mho element

Three independent offset mho elements are used for Z1 for phase faults, reverse zone ZR2 and Z4
for phase faults.

The characteristics of each offset mho element are obtained by comparing the phases between
signals S1 and S2.

If the angle between these signals is 90° or more, the offset mho element operates.
S1=V -1Zs
S2 =V +1Zso
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where,
V = fault voltage
I = fault current
Zs = zone reach setting
Zso = offset zone reach setting

Figure 2.5.1.7 is a voltage diagram showing the offset mho characteristics obtained by the phase
comparison between S1 and S2.

The offset mho characteristic on the impedance plane is obtained by dividing the veltage in Figure
2.5.1.7 by current 1.

X

IN V- IZs

1Zs

1250 [ Jsp — N1z

Figure 2.5.1.7 Offset Mho Element

Reactance element

The reactance elements of Z1 and ZiX have a composite characteristic with the two straight lines,
one is parallel and the other is gradual descent toward the R-axis as shown in Figure 2.5.1.8.

The characteristic is definedvbyijthe reach setting Xs and the angle settings 01 and 62. This
composite characteristic is\obtained only when the load current is transmitted from local to remote
terminal. When the load“eurrént flows from remote to local terminal or the load current does not
flow or 01 is set top 0%the reactance element characteristic is a horizontal line which is parallel to
the R-axis.

The characteristic is expressed by the following equations.
For horizontal characteristic
X <Xs
Fomgradient characteristic
R< Xstan (90°—02 )+ ( Xs— X ) tan ( 90° —01)
where,
R = resistance component of measured impedance
X = reactance component of measured impedance
Xs =reach setting
The reactance element characteristic of Z2, ZF and ZR1 is given by a parallel line to the R axis.

R and X are calculated using an integration approximation algorithm. The reactance element
provides high measurement accuracy even in the presence of power system frequency fluctuations
and distorted transient waveforms containing low-frequency spectral components.
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A decision to operate is made 6 times in each power frequency cycle using the above-mentioned
equation. The reactance element operates when two consecutive measurements are made if the
distance to a fault is within 90% of the reach setting. If the distance to a fault is more than 90%, the
reactance element operates when four consecutive measurements are made.

This decision method prevents transient overreaching occurring for faults close to the glement

boundary.
X X
\k J 90°
\ 02
. R .
(a) Z1 and Z1X (b) z2'and zZF

Figure 2.5.1.8 Reactance'Elgment

The setting of 01(Z161) and 62(Z162) are set to thesfellowing:
7102 <tan'(X/Ry)
Where,

X = reactance component

Ry = fault resistance

7101 < tan™ {I max / (Iemax +min O
I} max = maximum loads€urrent

Ifmin = minimum fauldt current

Blinder element

The blinder elementds eemmonly applicable to Z1, Z1X, 22, ZF, Z3, ZR1, ZR2 and Z4. As shown
in Figure 2.5.1.9, thewblinder element provides the forward blinder and the reverse blinder. The
operating area of the forward blinder is the zone enclosed by the lines BFR and BFL, and that of
the reverse blindeg is the zone enclosed by the lines BRR and BRL. The BFR has an angle 6 of 75°
to the R-axi§"and BFL 90° to 135°. The angle of BRL is linked with that of BFL.

X X
A N\
BFL BFR -Rs Rs
/ \*
7z
75° 0
X -I
Y
75 N > R
Rs, R
BRR BRL
(a) Forward blinder (b) Reverse blinder

Figure 2.5.1.9 Blinder element
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The characteristic of the BFR is obtained by the following equation.
X > (R —Rs) tan 75°

where, O

R =resistance component of measured impedance O
X =reactance component of measured impedance

Rs = reach setting

The characteristic BFL is obtained by the following equation. Polarizing volta employ.ed is the
same as employed for mho element.

Vplcos(dp+6-90°)>0

where, @
Vp = polarizing voltage 0

I = fault current

¢ = lagging angle of [ to Vp Q
0 = angle setting
A blinder applicable to the offset mho element for t O@Jng blocking also has the same
characteristics as BFR.
The characteristics of BRR and BRL are expre s@
For BRR \
X < (R + Rs) tan 75° K
For BRL @
X < (R —Rs) tan (180° —
where,
R = resistance compo xeasured impedance
X = reactance com o@measured impedance

Rs =reach se‘ttin

The reach settings of RR are made on the R-axis. The BRL setting is interlinked with
the BRR setting.
If the minimum dance is known, then assuming a worst case load angle of 30° and a

margin of 80%,@6 following equation can be used to calculate the blinder element resistive

ollowing equations.

settings:
sin30
Q@mm x (cos30 — tan7s )

L 4
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Directional element

The directional element is used for the quadrilateral four zone characteristics. O

O

L 4
0 | \q ,
Figure 2.5.1.10 Directional Elemeer

The characteristic of the directional element is obtained by the following equation.

[-Vpcos(6-¢)=0
where,

I = fault current

Vp = polarizing voltage
¢ = lagging angle of I to Vp K\

0 = directional angle setting

The polarizing voltage Vp is the sa ployed in the mho element.
For B-to-C-phase phase faQnt

Vpbe = 3 (Va- Vo) N Vbe

For an A-phase earth fa%nt

Vpa =3 (Va- @ ¢ £90°
where, ¢

Va=A- he

V0 = zerers ce voltage

Ve = m-phase voltage

The pelari Itage for the phase fault element has a memory action for the close-up
h . Va and Vpc mentioned above are the memorized pre-fault voltages. This

is retained for two cycles after a fault occurs. The polarizing voltage for the earth fault

When a three-phase fault occurs within zone 1, the phase fault element for zone 1 is modified to an
offset characteristic as shown in Figure 2.5.1.11. This, together with voltage memory action,
enaBles zone 1 to perform tripping with a time delay as well as instantaneous tripping for the
close-up three-phase fault.

The Z1X, Z2, ZF and Z3 do not have the modifying function mentioned above.
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/ Reactance

\
\
\
\
\
\
\
\\
\ <— Blinder

\ . .

%,
e U
\F\ Directional \
Figure 2.5.1.11 Quadrilateral characte%@

The offset directional element is used only in Z4 for phase in the quadrilateral four zone

characteristics. @
X

Offset directional element

Figu@ 2 Offset Directional Element

The characteristic of t%e offset directional element is obtained by the following equation.

X +Rtanh =
where,
X =reagtanc ponent of measured impedance
= component of measured impedance
rectional angle setting (interlinked with directional element angle setting)
Xffset reach setting (fixed to 1.5Q in 5A rating and 7.5 Q in 1A rating)
L 4
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2.5.2 Phase Selection Element UVC

The phase selection element has the undervoltage characteristic shown in Figure 2.5.2.1 and*is
used to select a faulty phase in case of a single-phase-to-earth fault.

Figure 2.5.2.1 Phase SelectionyElement

The characteristic is obtained by a combination ofthe equations below. If equation (1) or equation
(2), or both equations (3) and (4) are established, the' UV C operates.

V| < Vs ()
|V —1Zs| < Vs 2)
—Vs<Vsinh < Vs )
0 <V cosO < |IZs] “)

where,

V = fault voltage

I = fault curreng

0 = angle difference&between V and 1Zs
Zs = impedance Setting

Vs = undervbltage setting

When the valigand angle of Zs are set to those similar to the impedance of the protected line, the
phase selectioft element will detect all single-phase earth faults that have occurred on the protected
line gven With*@ strong source and the voltage drop is small.

A& a result of current compensation, the operating zone expands only in the direction leading the
current by'the line impedance angle. Therefore, the effect of current compensation is very small
under load conditions where the current and voltage have almost the same phase angle.

26.3  Directional Earth Fault Elements DEFF and DEFR
There are two types of directional earth fault element, the forward looking element (DEFF) and
reverse looking element (DEFR). Their characteristics are shown in Figure 2.5.3.1.

Both the DEFF and DEFR use a residual voltage as their polarizing voltage and determine the fault
direction based on the phase relationship between the residual current and polarizing voltage.
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DEFR
-3V
0+ 180° N 0 7S
3lg
lsf \
Figure 2.5.3.1 Directional Earth Fau ent

The operation decision is made using the following e uatim
DEFF
31 - cos(¢ — 0) > Igf é
3Vo 2 Vsf

DEFR \\'
31p cos(h — 6 — 180°) > Igy @
3V > Vr
where,

AN

-3V = polatizing voltage

31 = residual current

3V = residual volta

¢ = lagging N 31p) to (-3Vo)

0= char%angle setting (lagging to polarizing voltage)
Isf, Isy/# curzent setting

Vs Itage setting
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2.5.4 Inverse Definite Minimum Time (IDMT) OC, EF, DEF Elements

As shown in Figure 2.5.4.1, the IDMT element has one long time inverse characteristic and thrée
inverse time characteristics in conformity with IEC 60255-3. One of these characteristics can be
selected.

(s) T=1.0

\
200
\

100 \

50

AN

10

Operating N\ \\ Long-time
time t 5 N

P

\ Standard Inverse

Very Inverse
\ y

08 \

0.2 Extremely Inverse

0.1

1 2 5 10 20 30
Current | (Multiple of setting)

Figure 2.5.4.1 IDMT Characteristics

These characteristics are expressed by the following equations.

Long Time Inverse
120
(I/1s)-1

Standard Inverse
0.14
(I/1s)*% - 1

t=T x

t=Tx
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Very Inverse
13.5
(I/Is) — 1
Extremely Inverse
80
(I/1s)* - 1

t=T x

t=T x

where,
t = operating time
I = fault current
Is = current setting

T = time multiplier setting

Definite time reset
The definite time resetting characteristic is provided.

If the delay period is set to instantaneous (TOCIR, TEFIR, TDEFR or TDERR=0.0s), then no
intentional delay is added. As soon as the energising curgént/falls below the reset threshold, the
element returns to its reset condition.

If the delay period is set to some value in secondsythen‘an intentional delay is added to the reset
period. If the energising current exceeds the settingfer atransient period without causing tripping,
then resetting is delayed for a user-definable period. When the energising current falls below the
reset threshold, the integral state (the point towards @peration that it has travelled) of the timing
function (IDMT) is held for that period.

This does not apply following a trip operation, in which case resetting is always instantaneous.

255 Out-of-Step Element OST

The out-of-step element used f@r outsof-step tripping contains two impedance measuring elements
with quadrilateral characteristics; ZM and ZN. Figure 2.5.5.1 shows their characteristics. The
quadrilateral characteristicfof ZM 1s formed by the reactance lines parallel to the R-axis and the
ohm lines with a leadingyangle,of 75° to the R-axis.

The characteristics, 0f, ZN “can be obtained by shifting ZM in the —R-axis direction by
(OSTR1-OSTR2).

X
1

OSTXF

ZN c B A M
750
R
/ / _OSTR2 / / OSTR1
L
_OSTXB

Figure 2.5.5.1 Out-of-Step Element
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Operation of the impedance measuring element Z1 is expressed by the following equations.

—OSTXB < X < OSTXF

(R - OSTR1)tan75° < X < (R — OSTR2)tan75°
where,

X = measured reactance

R = measured resistance

OSTXB, OSTXF = reactive reach setting

OSTR1, OSTR2 = resistive reach setting

2.5.6 Voltage and Synchronism Check Elements OVL, UVL, OVB, UVB, and*'SYN

The voltage check and synchronism check elements are used for autoreelose.

The output of the voltage check element is used to check whethemthelirie and busbar are dead or
live. The voltage check element has undervoltage detectorsqUVL“and UVB, and overvoltage
detectors OVL and OVB for the line voltage and busbar voltage check. The under voltage detector
checks that the line or busbar is dead while the overvoltage deteetor checks that it is live. These
detectors function in the same manner as other level detégtors,described later.

Figure 2.5.6.1 shows the characteristics of the syn€hrenism check element used for the autoreclose
if the line and busbar are live.

The synchronism check element operates if both thewgltage difference and phase angle difference
are within their setting values.

SY1uVv

Figure 2.5.6.1 Synchronism Check Element

For the element SYNI, the voltage difference is checked by the following equations.

SYIOV < VB <SY1UV

SYIOV < VL <SY1UV
where,

VB = busbar voltage

VL = line voltage

SY10V = lower voltage setting
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SY1UV = upper voltage setting
The phase difference is checked by the following equations.

VB :-VLcos0=>0 O
VB - VL sin (SY16s) > VB - VL sin@ O
where,

0 = phase difference between VB and VL
SY 16s = phase difference setting

4
A detected slip cycle is determined by the following equation: \%

‘= 0s
~ 180° X TSYN 0

where,
f= slip cycle
TSYN = synchronism check timer setting @
25.7 Current Change Detection Elements OCD a,@
As shown in Figure 2.5.7.1, the current c@ection element operates if the vectorial

difference between currents Ipg and Ix; obse one cycle apart is larger than the fixed setting.

Therefore, the operating sensitivity of thig e is not affected by the quiescent load current

and can detect a fault current with hi s y.
The OCD element is used for the ure supervision circuit and the OCDP element used for
the fault detection during a pow 1

S
&

\@ Figure 2.5.7.1 Current Change Detection

The operation decision is made by the following equation.
-INI>Is

where,

¢ Ing = present current

I\ = current one cycle before

I = fixed setting (10% of rated current)
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2.5.8 Negative Sequence Directional Elements DOCNF and DOCNR

(DOCNF) and reverse looking element (DOCNR). They are used to detect faults during a p

There are two types of negative sequence directional element, the forward looking elelH
swing. Their characteristics are shown in Figure 2.5.8.1. Q
n

Both the DOCNF and DOCNR use negative sequence current and voltage and determi It

direction based on the phase relationship between the current and voltage.
The operation decision is made using the following equation. ¢
DOCNF
Z1,' = Voly sing > Vo | I |

> Iy (b
DOCNR
Zi > + Val, sing > Vo |1 |

> I Q
where,
I, = negative sequence current

V, = negative sequence voltage
¢ = lagging angle of I, to V,
I, =0.267 Xrated current (fixed) K\

V=6V (ﬁXCd)
Zj =2.5 ohm (1A rating, fi % (5A rating, fixed)

Vo — Zid
I, DOCN-R

sy

&
Q) TN

?/%;;;WW/W/WW DOCN-F
= (Vak = Zkl2

¢ Figure 2.5.8.1 Negative Sequence Directional Element
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2.5.9 Level Detectors
In addition to those explained above, GRZ100 has overcurrent, overvoltage, and undervoltage
level detectors described below.

All level detectors except for undervoltage level detectors UVFS and UVFG, and oveércurrént
level detector OCBF which require high-speed operation, operate in a similar manner.

That is, the operation decision is made by comparing the current or voltage amplitude with the
relevant setting.
Overcurrent detector OCH and OC

This detector measures A, B, and C phase currents and its sensitivity can bewset. The detector OCH
is commonly used for the SOTF and stub protection. The detector OC 4s commonly used for
backup protection.

Residual overcurrent detector EF and EFL

This detector measures a residual current and its sensitivity canibe set. The EF is used for backup
protection. The EFL is used for the earth fault detection 61 distafice protection and VT failure
supervision.

Overvoltage detector OVS1/0VS2/0VG1/0VG2 andwundervoltage detector UVS1/UVS2/UVG1/UVG2
The OVS#* and UVS#* measure a phase-to-phasefvoltage while the OVG* and UVG#* measure a
phase-to-earth voltage. These detectors are us¢d fomoyervoltage and undervoltage protection as
described in Section 2.4.9.

Residual overvoltage detector OVG

This detector measures a residual ¥eltage and its sensitivity is fixed at 20V. This detector is used
for supervision of VT failure.

Undervoltage detector UVLS and UVLG

The UVLS measures a ph@sSe-tosphase voltage while the UVLG measures a phase-to-earth
voltage. Their sensitivity can be)set. These detectors are used for weak infeed tripping.
Undervoltage detectorUVFSand UVFG

The UVFS measures ayphase-to-phase voltage while the UVFG measures a phase-to-earth voltage.

Their sensitivity can Be set. These detectors are commonly used for the VT failure supervision and
signal channel test:

Underveltage detector UVPWI
The UVPWI'measures a phase-to-earth voltage and its sensitivity is 30V fixed. The UVPWI is

usedyfor colintermeasures for overreaching of a leading-phase distance element at positive phase
weak mféed condition.

Braken conductor detector BCD

The BCD measures the ratio of negative to positive phase sequence currents (Ipr / I1g).

Overcurrent detector OCBF

This detector measures A, B, and C phase currents and its sensitivity can be set. This detector is
used for breaker failure protection and resets when the current falls below 80% of the operating
value.
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2.5.10 Fault Detector Elements

The fault detector incorporates the following six fault detection elements. O
Multi-level overcurrent element OCMF
The OCMEF is used as a fault detector for the out-of-step protection.

The current fluctuates in an out-of-step situation. To detect this current securely, the OCMF has
seven current level detectors. Each current level detector LD1 to LD7 operates when th€ current
exceeds each setting L1 to L7 and resets when the current falls below 80 % 6 the setting. The
settings are fixed as shown in Table 2.5.10.1 as a ratio to the rated curren\

Table 2.5.10.1 Level Detector Settings @
Detector Operate Reset
LD1 0.10xIn 0.08xIn 0
LD2 0.16xIn 0.13><Q

LD3 0.26xIn 0

LD4 0.41xIn .33
LDS 0.66xIn

LD6 1.05x| 84xIn
LD7 1.68 \ 1.34xIn

n:Rated current)

<

fy

Figure 2.5.10.1 shows the character OCMF element.

. fﬁ\
N\

\Ll 12\ 13| L4 15| 16| L7

@§ )
&

Figure 2.5.10.1 OCMF Element

4
Figure 2.5.10.2 shows the OCMF output logic. The OCMEF operates and keeps operating for five
seconds when any of the level detectors operate and reset without time delay when all of the level
detectors reset.

The level detection is performed for phase-to-phase current on A- and B-phase.
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Single Shot

LD1 I

5s &

21 OCMF
Output

Bs & —

LD7 I

5s &

Figure 2.5.10.2 OCMF Outpttikogie

Current change detection element OCDF
The characteristic of the OCDF is same as the OCDy¢element, see Section 2.5.7.

Undervoltage change detection element UVDF

The UVDF operates if a voltage drops b¥97 percent compared to that of one cycle before.
Therefore, the operating sensitivity of this element is related not to the rated voltage but to the

running voltage.

The following are the level detectogs and the operation decision is made by comparing the current
or voltage amplitude with the releyantsetting.

Earth fault overcurrent element EFE

The EFF measures thé¥residual current and its detecting level is fixed at 10% of the rated current.

Undervoltage elemept'UVSF and UVGF

The UVSF measures aphase-to-phase voltage while the UVGF measures a phase-to-earth voltage.
Their detecting level s fixed at 80V and 46V, respectively. However, in case of fault with more
than 80V, themndervoltage change detection element UVDF detects the fault.
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2.6 Autoreclose
2.6.1 Application

Most faults that occur on high voltage or extra-high voltage overhead lines are transiefit faults
caused by lightning. If a transient fault occurs, the circuit breaker is tripped to isolate the fault, and
then reclosed following a time delay to ensure that the gases caused by the fault arc have
de-ionized. This makes it possible to recover power transmission.

The time between clearing the fault and reclosing the circuit breaker, that is, thesdead time, should
be made as short as possible to keep the power system stable. From the viewpaointlofde-ionization
of the fault arc, the fault arc is de-ionized more thoroughly as the periodvef thiS dead time is
extended. The de-ionization commences when the circuit breakers for alfftetminals of the line are
tripped. Therefore, the dead time can be set at its minimum level if alPtgrminals of the line are
tripped at the same time.

Autoreclose of the GRZ100 is started by any of the following pretectiens that ensure high-speed
protection of all terminals.

e command protection
e zone 1 extension protection
e specific zone 1 tripping

The GRZ100 provides two autoreclose sySt€ms,§single-shot autoreclose and multi-shot
autoreclose.

Single-shot autoreclose

Three types of single-shot autorecloge modesjare provided: single-phase autoreclose, three-phase
autoreclose, and single- and threesphage autoreclose. An optimal mode is selected form among
"Off (disable)" "SPAR", "TPARY, "SPAR&TPAR", "EXT1P" and "EXT3P" by the autoreclose
mode selection switch [ARC-MLor PRC signals (No.1683 — 1688). The PLC signals have priority
over the switch [ARC-M] setting. Infany case, autoreclose is performed only once. If the fault state
still continues after reclosinggpthreesphases final tripping is activated.

Single-phase autorecloses

In this mode, onlyythe faulty phase is tripped, and then reclosed if a single-phase earth fault occurs.
In the case of a multisphase fault, three phases are tripped, but reclosing is not made. Since power
can be transmitted through healthy phases even during dead time, this mode is convenient for
maintaining power system stablility. On the other hand, the capacitive coupling effect between the
healthy phase and faulty phase may cause a longer de-ionization time when compared to a
three-phaseatitoreclose. As a result, a longer dead time is required.

It ig'essential®teo correctly determine a faulty phase. The GRZ100 is equipped with an undervoltage
elemefit with current compensation to correctly determine the faulty phase(s).

For single-phase autoreclose, each phase of the circuit breaker must be segregated.

This reclosing mode is simply expressed as "SPAR" in the following descriptions.

Three-phase autoreclose:

In this autoreclose mode, three phases are tripped, and then reclosed regardless of the fault mode,
whether single-phase fault or multi-phase fault. A shorter dead time can be set in this mode when
compared to the single-phase autoreclose. For the three-phase autoreclose, synchronism check and
voltage check between the busbar and the line are required.

This reclosing mode is simply expressed as "TPAR" in the following descriptions.
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Single- and three-phase autoreclose:

In this autoreclose mode, single-phase tripping and reclosing are performed if a single-phase fault
occurs, while three-phase tripping and reclosing are performed if a multi-phase fault occurs.

This reclosing mode is simply expressed as "SPAR & TPAR" in the following descriptions.
Shingle-shot autoreclose can be applied to one-breaker reclosing and two-breaker reclosinginsthe
one-and-a-half breaker busbar system.

Multi-shot autoreclose

In the multi-shot autoreclose, any of two- to four-shot reclosing can be sélectedInlany case, the
first shot is selected from three types of autoreclose modes as described in the above single-shot
autoreclose. All successive shots (up to three times), which are appliedfif the first shot fails, are
three-phase tripping and reclosing.

Multi-shot autoreclose cannot be applied to two-breaker reclosingyin thetene-and-a-half breaker
busbar system..

The autoreclose can also be activated from an external line proteetion. At this time, all autoreclose
modes described above are effective.

If a fault occurs under the following conditions, threesphase’ final tripping is performed and
autoreclose is blocked.

e Reclosing block signal is received frem,eXternal unit locally or remotely.
e Throughout the reclaim time

For evolving faults that occurred during#the dead time between single-phase tripping and
reclosing, "SPAR & TPAR" functions.as follows®

For evolving faults that occurred githin the period of time set from the first fault, the reclosing
mode enters the three-phase autereclose mode. At this time, the total dead time becomes the dead
time for three-phase autoreclose added to the dead time for single-phase autoreclose which has
been used until the evolving fadlt oecurs.

For evolving faults occurted aftep’the set time, three-phase final tripping is performed, and
reclosing is not perforned;

If an evolving fault ocurs'when "SPAR" is selected, three-phase final tripping is performed, and
reclosing is not pésfermed.
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2.6.2

Scheme Logic

2.6.2.1 One-breaker Autoreclose

Figure 2.6.2.1 shows the simplified scheme logic for the single-shot autoreclose. Autoreclose for.a
further fault incident is available when the circuit breaker is closed and ready for autoreclose (CB1
READY=1), the autoreclose mode by the switch [ARC-M] or the PLC is set to "SPAR", "ERAR"
or "SPAR & TPAR" and the on-delay timer TRDY1 is picked up. The TRDY1 is used to
determine the reclaim time.

ARC-M
N ! ] TRDY1 ARC1 READY TSPRL -
"SPAR, "TPAR'"SPARETPAR"| | T 0 —/
7 ARC
& FIF Singleon " (For Leader CB)
[1545]cB1_READY ] 53005
52A . [ARC-M]
528 "SPAR", "SPAR & TPAR"
520 "Default =CONSTANT 1"
TTPR1
TRIP-A ]
>1 Multi-phase trip G01°100s
— [ARCM] M-TRIPA
— + — -
TRIP-B ] 21 TP "TPAR", "SPAR & TPAR" (For Leader CB)
-1 (ToFigure 1825|TPR.L-REQ
7 210.28.) "Defadlt SSVN-OF"
. [ARC-M]
TRIP-C " Disable” | &
>1
5 CT-DG
— [ARC-DEFI"|'@ T
[ARG:EXT. A .1 & (For Leader CB)
1556|EXT_TRIP-A |+ ~— [ARGIBU]
"N BUP —— ]
ON "OFF"
l544]ARC_BLOGK]]
1557|EXT_TRIP-B -~ 564JARC_BLOCK
"ON" [Trip when ARC1 READY not operated. ]
1558]EXT_TRIP-C || ~——] (MUt phase trip in SPAR. | I
""""""" TEVLV
Single-phase trip
FT = 0.01-10s
(For Leater CB) I—,7 Multi-phase trip
(MARC
(For Leader CB) [ARC-M]
“\TPAR", "SPAR & TPAR" TRR
t 0
Mzl
(For Leader CB)
[ARC-SUC]

+ —
ON®

Figure 2.6.2.1 Autoreclose Scheme Logic

If the,autereclose is ready, the internal tripping signal TRIP-A, B, C or external tripping signal
EX{T TRIP-Ay B, C for each phase of the circuit breaker activates the autoreclose. These tripping
signal§ are output from the command protection, zone 1 extension protection, and specific zone 1
tripping./Whether or not the external trip signals are used to activate the reclosing is selected by
the scheme switch [ARC-EXT].

Once this autoreclose is activated, it is maintained by a flip-flop circuit until one reclosing cycle is
completed.

Autoreclose is not activated in the following conditions.

e  When the tripping is output by the directional earth fault command protection (CT-DG =1)
and the autoreclose selection switch [ARC-DEF] is set to "OFF".
e  When the tripping is performed by the out-of-step protection (OSTT =1), stub fault protection

(STUB=1), switch-onto-fault protection (SOTF =1) breaker failure protection (RETRIP=1) or
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time-delayed backup protection (BUP =1).
e When an autoreclose prohibiting binary input signal is applied (ARC_BLOCK =1)

If autoreclosing is not ready, a three-phase tripping command M-TRIP is output for all tripping
modes. At this time, autoreclose is not activated.

Autoreclose for single-phase fault

If the autoreclose mode is set to "SPAR" or "SPAR & TPAR", single-phase tripping is performed.
The dead time counter TSPR for single-phase reclosing is started by any of the, tripping signals
TRIP-A to C. After the dead time has elapsed, reclosing command ARC is oufputs

If the autoreclose mode is set to "TPAR", three-phase tripping is performed,arfd“the dead time
counter TTPR1 for three-phase reclosing is started. After the dead tinge has clapsed, reclosing
command ARC is output based on the operating conditions of the voltage and'synchronism check
elements output signal SYN-OP.

If the autoreclose mode is set to "Disable"("Off"), three-phase“teipping is performed and
autoreclose is not started. Even though the autoreclose is started, the autoreclose is reset if all
phases of the CB are closing.

Autoreclose for multi-phase fault

Regardless of the autoreclose mode, three-phase,trippingis performed and TRIP-A to C are
activated. If the autoreclose mode is set to "TPAR%Or™SPAR & TPAR", the dead time counter
TTPRI1 for three-phase reclosing is started. Afterithe dead time has elapsed, reclosing command
ARC is output based on the operating conditiens of the€ voltage and synchronism check elements
output signal SYN-OP. (The SYN-OP is assignedyby the PLC as a default setting.)

If the autoreclose mode is set to "SPAR" or /Disable"("Off"), autoreclose is not activated.

If the operating conditions of the vgltage and synchronism check elements are not satisfied during
three-phase reclosing, TRR is then pieked up and reclosing is reset.

Autoreclose for evolving fault

Figure 2.6.2.2 shows the sequenge diagram of autoreclose for an evolving fault. If single-phase
tripping is performed, the évolving fault detection timer TEVLYV is started at the same time as the
TSPR is started. If no ewolvingffaults occur, single-phase reclosing is performed when TSPR is
picked up.

First fault Evolving fault

Fault ] ]

; 1¢ trip 3ptrip e : 1¢ reclosing 3¢ reclosing
i N[ ] ]
TSRR
TSPR
TEVLV
TEVLV
TTPR1

TTPR1

Figure 2.6.2.2 Autoreclose for Evolving Fault
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As shown in the figure, if an evolving fault occurs before TEVLV is picked up, three-phase
tripping is performed. If this occurs, TSPR and TEVLYV are reset, and TTPR1 is now started.

After TTPRI1 is picked up, three-phase reclosing is performed based on the status of the voltage
and synchronism check elements output signal SYN-OP. If an evolving fault occurs after‘the
TEVLYV has picked up, autoreclose is reset and reclosing is not performed.

Voltage and synchronism check

There are four voltage modes as shown below when all three phases of the circuit bréaker are
opened. The voltage and synchronism check is applicable to voltage modes 1 tg"¥and controls the
energizing process of the lines and busbars in the three-phase autoreclosetmodes

Voltage Mode 1 2 3 4
Busbar voltage (Vp) live live dead dead
Line voltage (V| ) live dead live dead

The synchronism check is performed for voltage mode 1 whilé'the voltage check is performed for
voltage modes 2 and 3.

[VCHK]
"OFE"
—— S~ e
"B
*—— ¥
wSp
—..SY..—
FeBD1
ovs |88 . LBDL &
/ 273
0.00- 1.00S r >1 —3— SYN-OP
87 TDBL1
uvB d 2 . DBLL & ]
389 0.01 - 1.00S
OVvL1 T3PLL
4 §397
3PLL
UVL1 290 0.01-1.005 (Three phase live line)
TSYN1
syny |_388 4
0.01 —10.00S

Figure 2.6.2.3 Energizing Control Scheme

Figure,2.6:2.3 shows the energizing control scheme. The voltage and synchronism check output
signal SYN-OP is generated when the following conditions have been established;

e Synchronism check element SYN1 operates and on-delay timer TSYNT1 is picked up.

e Busbar overvoltage detector OVB and line undervoltage detector UVL1 operate, and on-delay
timer TLBD1 is picked up. (This detects live bus and dead line condition.)

e Busbar undervoltage detector UVB and line overvoltage detector OVL1 operate, and on-delay
timer TDBLI is picked up. (This detects dead bus and live line condition.)

Using the scheme switch [VCHK], the energizing direction can be selected.
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Setting of [VCHK] Energizing control

LB Reclosed under "live bus and dead line" condition or with synchronism check
DB Reclosed under "dead bus and live line" condition or with synchronism check
SY Reclosed with synchronism check only.

OFF Reclosed without voltage and synchronism check.

When [VCHK] is set to "LB", the line is energized in the direction from the busbar to lific under
the "live bus and dead line" condition. When [VCHK] is set to "DB", the lines af¢’energized in the
direction from the line to busbar under the "dead bus and live line" conditien.

When a synchronism check output exists, autoreclose is executed regardless,of'the position of the
scheme switch.

When [VCHK] is set to "SY", a three-phase autoreclose is performed¥with synchronism check
only.

When [VCHK] is set to "OFF", three-phase autoreclose is perférmed without voltage and
synchronism check.

The voltage and synchronism check require a singleéphase foltage from the busbar or line as a
reference voltage. If the three-phase voltages that are usedifor the distance protection are supplied
from the line voltage transformer, the reference v@ltage has to be supplied from the busbar voltage
transformer. On the contrary, if the three-phaseyweltages that are used for the distance protection
are supplied from the busbar voltage transformex; the reference voltage has to be supplied from the
line voltage transformer.

Additionally, it is not necessary to fix the phaseyef the reference voltage.

The signal 3PLL shown in Figure 246.2.3)is output when all three phase voltages are live, and it is
available by the [3PH-VT] = LINE%setting.

To match the busbar voltage and“line Voltage for the voltage and synchronism check option
mentioned above, the GRZ100Masithe following three switches and VT ratio settings as shown in
Figure 2.6.2.4.

[VTPH-SEL]: This switch s used to match the voltage phases. If the A-phase voltage or
A-phase t6"B-phase voltage is used as a reference voltage, "A" is selected.

[VT-RATE]:, Thisy switch is used to match the magnitude and phase angle. "PH/G" is
selected when the reference voltage is a single-phase voltage while "PH/PH" is
selected when it is a phase-to-phase voltage.

[3PH-V I, “wtBus" is selected when the three-phase voltages are busbar voltages while
"Line" is selected when they are the line voltages.

VT: This setting is set to the VT ratio of busbar or line voltage for distance
protection
Vils I This setting is set to the VT ratio of line or busbar reference voltage for voltage

check and synchronism check.
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Distance
Measuring

Busbarorline  Va
voltages Vp

Voltage check
Ve &
Synchronism check

Line or busbar V¢
reference voltage

[VTPH - SEL]

+ "A

wpr
ne
[VT - RATE]

"PH/PH"

"PH/G"
[3PH - VT]

"Bus"

“Line"

Figure 2.6.2.4 Matching of BusbarVoltage and Line Voltage

Autoreclosing requirement

Using PLC function, various reclgse requirements can be designed. In Figure 2.6.2.1, a reclose
requirement for "SPAR", "TPAR"™%r "SPAR&TPAR" can be respectively assigned to the
following signals by PLC:

"SPAR": [SPR.L-REQ]
"TPAR": [TPR.L-REQ]
"SPAR&TPAR"[SPRIL-REQ], [TPR.L-REQ]

The default setting,is asyfollows:

Reclose pequirement  Default setting Remarks
"SPAR" [SPR.L-REQ] = CONSTANT_1 No condition
"TPAR [TPR.L-REQ] = SYP-ON Voltage and synchronism check

Permangnt fault

When reclgse-onto-a-fault is activated when a permanent fault exists, three-phase final tripping is
performed. However, this operation is performed only in the single-shot autoreclose mode. In the
multi-shot autoreclose mode, reclosing is retried as described below.

Multi-shot autoreclose

In multi-shot autoreclose, low-speed autoreclose is executed up to three times after high-speed
autoreclose fails. The first shot is high-speed autoreclose that functions in the same manner as
described for single-shot autoreclose. Figure 2.6.2.5 shows the simplified scheme logic for the
low-speed autoreclose of the second to fourth shot.

The multi-shot mode, two to four shots, is set with the scheme switch [ARC-SM].
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Figure 2.6.2.5 Schemegfagicior Multi-Shot Autoreclose

In low-speed autoreclose, the deadgime counter TS2 for the second shot is activated if high-speed
autoreclose is performed (ARC 5,1),%ut tripping occurs again (TP = 1). Second shot autoreclose is
performed only when the voltage and syiichronism check element operates (SYN-OP = 1) after a
period of time set on TS2 has eldpsed. At this time, outputs of the step counter are: SP1 =1, SP2 =
0, and SP3 = 0.

Autoreclose is completed @t thi§)step if the two-shot mode is selected for the multi-shot mode.
Therefore, the tripping following the "reclose-onto-a-fault" becomes the final tripping (FT1 = 1).

If the voltage and synchsonism check element does not operate within the period of time set on the
timer TS2R which 1§ystarted at the same time as TS2 is started, the multi-shot autoreclose is
cancelled (MARFFT = 1).

When the threeyshots' mode is selected for the multi-shot mode, autoreclose is further retried after
the aboye trippingloccurs. At this time, the TS3 and TS3R are started. The third shot autoreclose is
performedonly®when the voltage and synchronism check element operates after the period of time
setfon the TSP has elapsed. At this time, outputs of the step counter are: SP1 =0, SP2 =1, and SP3
=0

The three shot mode of autoreclose is then completed. Therefore, the tripping following the
"reclose-onto-a-fault" becomes the final tripping (FT2 = 1).

If the voltage and synchronism check element does not function within the period of time set on
the TS3R, multi-shot autoreclose is cancelled.

When four-shot autoreclose is selected, low-speed autoreclose is further retried once again for
tripping that occurs after the "reclose-onto-a-fault". This functions in the same manner as the
three-shot autoreclose.
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Use of external automatic reclosing equipment

To use external automatic reclosing equipment instead of the built-in autoreclose function of the
GRZ100, the autoreclose mode is set to "EXTIP" or "EXT3P". When "EXT1P" is selected{ the
GRZ100 performs single-phase tripping for a single-phase fault and three-phase tripping,fog,a
multi-phase fault. When "EXT3P" is selected, three-phase tripping is performed for all faults.¢At
the same time, one binary signal for individual phase is output as an autoreclose start signal
2.6.2.2Two-breaker autoreclose

As shown in Figure 2.6.2.6, in the one-and-a-half breaker busbar arrangeffient, two circuit
breakers, the busbar breaker and the center breaker, must be reclosed. The GRZ100 series 300s
and 500s are provided with the two-breaker autoreclose scheme.

Multi-shot autoreclose is not applicable to two-breaker autoreclose; the schémeswitch [ARC-SM]
is set to "OFF" for a default setting.

Autoreclose is not activated when an autoreclose prohibiting binarydinput signal is applied at the
local or remote terminal.

e ARC_BLOCK signal common for leader and follower CB
e ARC BLOCKI signal for leader CB
e ARC BLOCK?2 signal for follower CB

The autoreclose scheme is different depending enytheéyeclosing mode.

Busbar, Protected line

breaker

Center
breaker
Vi1

Adjacent line

4

Figure 2.6.2.6 One-and-a-Half Breaker Busbar Arrangement

Singlesphase autoreclose and single- and three-phase autoreclose

The breaker(s) to be reclosed and the reclosing order can be set by the scheme switch [ARC-CB]
as follows:

Setting of [ARC-CB]  Autoreclose mode

ONE (Set when applied to a one-breaker system)

01 Only the busbar breaker is reclosed and the center breaker is subjected to final tripping.
02 Only the center breaker is reclosed and the busbar breaker is subjected to final tripping.
L1 Single-phase autoreclose: Both breakers are reclosed simultaneously.(*1)

Three-phase autoreclose: The busbar breaker is reclosed first. If successful, then the center
breaker is reclosed.
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Setting of [ARC-CB]  Autoreclose mode

L2 Single-phase autoreclose: Both breakers are reclosed simultaneously.(*1)

Three-phase autoreclose: The center breaker is reclosed first. If successful, then the busbar
breaker is reclosed.

Note : "ONE" is set only when the relay is applied to a one-breaker system. Trip and reclose commands
are output only for CB1(bus CB).
(*1): Sequential autoreclose can be applied by changing of the dead timer setting or the PLC
setting.

The autoreclose scheme logic for the two circuit breakers are independefit,of‘e@chother and are
almost the same. The autoreclose scheme logic of the circuit breaker to_beWweclosed first (lead
breaker) is the same as that shown in Figure 2.6.2.1. The scheme logic of thekeircuit breaker to be
reclosed later (follower breaker) is different from that shown in Figure,2.6.2.74n that the condition
that a reclosing command is output to the leader breaker is added to the start of the dead time
counter of the three-phase autoreclose.

L _lARC-M)

"SPAR", "TPAR", "SPAR & TPAR" &

1546|CB2_READY

52A
52B
52C

ARC2 READY TsPR2

[]
_lil Single-phase trip
[ARC-M]

4+ —
"SPAR", "SPAR & TPAR"

ARC
(For Follower CB)

0.1-10s

ARC(*)

™ 1828 | SPR.F-ST.REQ

( From Figure 2.6.2.1.) "Default =CONSTANT 1"

Multi-phase.trip H —EI_

[ARC-M]
s
“TPAR?

[e25]zPrRsTREQ |
"Dgl aut:“A—IRC-SET"

1832| RYF-ST.REQ

= 01s (ForFollower CB)

{w}

| TPR.F2-REQ|

"Default =CONSTANT 0"

[ARC-M]

G

CT-DG
[ARC-DEF] |g T
R & 21 o5 (For Follower CB)

"OFF >1
[ARC-BU]

BUP —— =
"OFF"

is4a]arc BLOCK] &b
1
>1

(T:-orr Follower CB) [Trip when ARC2 READY not operated. ]7
* [Multi phase trip in SPAR. ]—

(*)ARC
(For Follower CB)

TEVLV

[ARC-M]
+5am TRR
"TPAR", "SPAR & TPAR"
t 0
0.01-100s

(For Follower CB)
[ARC-SUC]

Figure 2.6.2.7 Autoreclose Scheme for Follower Breaker
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The start of the dead time counter can be configured by the PLC. In the default setting, the
single-phase autoreclose is started instantaneously after tripping, and the three-phase autoreclosé
is started after the ARC-SET condition is satisfied.

The “ARC-SET” is a scheme signal whose logical level becomes 1 when a lead breaker’s
autoreclose command is output.

In default setting, therefore, the dead time of the follower breaker is as follows:

e Three-phase autoreclose: equal to the sum of the dead time setting of the two breakers.
(TTPR1 + TTPR2)

¢ Single-phase autoreclose: TSPR2

However, the dead time can be set that of the leader breaker by the PL@"%etting “RF.ST-REQ”.
The shortening of the dead time can be also applied when the leader breaker is final-tripped
because it is no ready.

Autoreclose start requirement

Using PLC function, various autoreclose start requirements canibe designed. In Figure 2.6.2.7, a
reclose start requirement for "SPAR", "TPAR" or "SPAR&TPAR" can be respectively assigned to
the following signals by PLC:

"SPAR": [SPR.F-ST.REQ]
"TPAR": [TPR.F-ST:REO
"SPAR&TPAR": [SPR.F-ST.REQ], [IPR.FST.REQ]

The default setting for the follower CB auteféelosestart requirement is as follows:

Reclose start  Default setting Remarks

requirement

"SPAR" [SPR.F-ST.REQ] = CONSTANT_1 No condition

"TPAR" [TPR.F-ST.REQ] ='ARC-SET ARC-SET becomes “1” when the leader

CB is reclosed.

Autoreclose requirement

The autoreclose nequirement can be designed by assigning a reclose requirement to the signals
[SPR.F-ST.REQ] and,[TPR.F-ST.REQ] same as above.

The default setting for the follower CB autoreclose requirement is as follows:

Recloserequirement  Default setting Remarks
“SRARY [SPR.F-ST.REQ] = CONSTANT_1  No condition
"TPARY [TPR.F-ST.REQ] = SYP-ON Voltage and synchronism check

Others

If the autoreclose start requirement is designed such as starting the follower CB in no-ready
condition of the leader CB, it is assigned to the signal [R.F-ST.REQ].

By assigning the autoreclose start requirement to the signal [R.F-ST.REQ], both the leader CB and
the follower CB are set the same dead time. The reclose requirement is assigned to the signals
[SPR.F2-ST.REQ] and [TPR.F2-ST.REQ)].

The default setting for the follower CB is as follows:
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Requirement Default setting

Reclose requirement [R.F-ST.REQ] = CONSTANT_0 (No used)

Reclose start requirement :
"SPAR" [SPR.F2-REQ] = CONSTANT 0  (No used)

"TPAR" [TPR.F2-REQ] = CONSTANT 0  (No used)

g
Figure 2.6.2.8 shows the energizing control scheme of the two circuit breakers_in the three-phase
autoreclose. OVB and UVB are the overvoltage and undervoltage detecto‘s o% voltage Vg

in Figure 2.6.2.6. OVL1 and UVL1 are likewise the overvoltage and underv ectors of line

voltage V7 1.

OVL2 and UVL2 are likewise the overvoltage and undervoltage detecto line voltage V7 ».
e

V12 in the center breaker is equivalent to the busbar voltage Vg i busbar breaker.

SYNI1 and SYN2 are the synchronism check elements to check synchronization between the two
sides of the busbar and center breakers, respectively.

TPARL-SET is a scheme signal whose logical level

hen a three-phase autoreclose
command is output to the lead breaker. SYN-OP is a o)

e ‘and synchronism check output.

$397
3PLL
(Three phase live line)

6 j [ARC-CB]
"ONE"

N
~—
. —Hip-r

TPARL-SET —Ll;
N |

"

Note : [ARC-CB] is set to "ONE" only when the relay is applied to one-breaker system. Trip and reclose
commands are output only for CB1(bus CB).

Figure 2.6.2.8 Energizing Control Scheme for Two Circuit Breakers
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The voltage and synchronism check is performed as shown below according to the [ARC-CB]

settings:

Setting of [ARC-CB]

Voltage and synchronism check

ONE or O1
02
L1

L2

A voltage and synchronism check is performed using voltages Vg and V| 1.

A voltage and synchronism check is performed using voltages V| 1 and V| 5.

Since the logical level of TPARL-SET is 0, a voltage and synchronism check is performed
for the busbar breaker using voltages Vg and V| 1. Then, the logical level of TPARL-SET
becomes 1 and a voltage and synchronism check is performed for th€%enter breaker
using voltages V| 1 and V| » and a reclosing command is output to'thefeenter breaker.

A voltage and synchronism check is performed for the center breakeusing voltages V| 1
and V| ». Then, the logical level of TPARL-SET becomes 1 and avoltage and synchronism
check is performed for the busbar breaker using voltages¥g and#V/| 1.

Note : "ONE" is set only when the relay is applied to one-breaker system. Trip and reclose commands
are output only for CB1(bus CB).

The energizing control for the two circuit breakers can befsetiby the scheme switch [VCHK] as

follows:

Setting of [VCHK] Energizing control

LB1 The lead breaker is reclosed underthe "live’bus and dead line" condition or with
synchronism check, and the follower breaker is reclosed with synchronism check only.

LB2 The leader breaker is reclosédyunder the "live bus and dead line" condition or with
synchronism check, and tivéyfollower breaker is reclosed under the "dead bus and live line"
condition or with synchr@nism check.

DB Both breakers afe reclosed@inder the "dead bus and live line" condition or with
synchronism chegk.

SYN Both breakers-ase reclgsed with synchronism check only.

OFF Both breakers ase reclosed without voltage and synchronism check.

The scheme switch [ARC-SUC]18"used to check the autoreclose succeeds. If all three phase CB
contacts have been Closedywithin TSUC time after ARC shot output, it is judged that the
autoreclose has succe@dedy(AS). If not, it is judged that the autoreclose has failed (AF), and
becomes the finaligripping (FT).

The relay providesrthetuser configurable switch [UARCSW] with three-positions (P1, P2, P3) to
be programmed'by using PLC function. Any position can be selected. If this switch is not used for
the PLC settafigyit 1§ invalid.

2.6.3 Setting
The'setting elements necessary for the autoreclose and their setting ranges are shown in the table
below.
Element Range Step Default Remarks
VT 1-20000 1 2000 VT ratio for distance protection
VTsl 1-20000 1 2000 VT ratio for voltage and synchronism check
TSPR1 0.01-10.00s 0.01s 0.80s Dead time for single - phase autoreclose
TTPR1 0.01-100.00s 0.01s 0.60s Dead time for three - phase autoreclose
TRR 0.01-100.00 s 0.01s 200s Autoreclose reset time
TEVLV 0.01-10.00s 0.01s 0.30s Dead time reset for evolving fault
TRDY1 5-300s 1s 60s Reclaim time
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Element Range Step Default Remarks
SYN1 Synchronism check

SY16 5-75° 1° 30°

SY1UvV 10- 150V 1V 83V

SY10V 10- 150V 1V 51V
ovB 10-150V 1V 51V Live bus check
uvB 10- 150V 1V 13V Dead bus check
ovL1 10-150V 1V 51V Live line check
UvL1 10-150V 1V 13V Dead line check
TSYN1 0.01-10.00s 0.01s 1.00s Synchronism check time
TLBD1 0.01-1.00s 0.01s 0.05s Voltage check time
TDBL1 0.01-1.00s 0.01s 0.05s Voltage checkstime
T3PLL 0.01-1.00s 0.01s 0.05s Three phage live ling check
TW1 0.1-100s 01s 02s Reclosing signal output time
TS2 5.0-300.0s 0.1s 20.0s Second'shot dead time
TS3 5.0-300.0s 01s 200s Thitd shat,dead time
TS4 5.0-300.0s 0.1s 20.0s Fourth shot dead time
TS2R 5.0-300.0s 01s 300s Secend shot reset time
TS3R 5.0-300.0s 01s 300s Third shot reset time
TS4R 5.0-300.0s 0.1s 300s Fourth shot reset time
ARC-M Disabled/SPAR/TPAR/ SPAR&TRAR, Autoreclose mode

SPAR & TPAR/EXT1P/EXT3P

ARC - DEF OFF/ON QFF DEF autoreclose
ARC-BU OFF/ON OFE Backup trip autoreclose
ARC-EXT OFF/ON ORF External start
ARC - SM OFF/S2/S3/s4 OFF Multi - shot autoreclose mode
ARC-SUC OFF/ON OFF Autoreclose success checking
VCHK OFF/LB/DBISY LB Energizing direction
VTPHSEL A/BIC A Phase of reference voltage
VT - RATE PH/G / PH/PH PH/G VT rating
3PH-VT BUSILINE LINE Location of three - phase VTs
[UARCSW] P1/P2/P3 (P1)(*) User ARC switch for PLC

(*)  If this switch is'het used for PLC setting, it is invalid.

“VT” is VT ratiossettingvof distance protection, and “VTs1” is VT ratio setting of a reference
voltage input fopvoltagé'and synchronism check element as shown in Figure 2.6.3.1.

In a voltage settinggset “SY1UV”, “SY10V”, “OVB”, “UVB”, “OVL1” and “UVL1” based on
the VT ratifig forfvoltage and synchronism check. (When a voltage rating between line VT and
busbar VL isidifferent as shown in Figure 2.6.3.1, the voltage input from “VT” is matched to the
ratifig of,“VEs1” using the setting of “VT” and “VTs1”.)

Busbar
ce o Line
X GRZ100
VT setting
| SE— - e g [
Line VT —'? protection
Busbar VT VTs1 setting

P Reference voltage
S e VB for voltage and
synchronism check

Figure 2.6.3.1 VT and VTs1 Ratio Setting for Busbar or Line Voltage
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To determine the dead time, it is essential to find an optimal value while taking factors,
de-ionization time and power system stability, into consideration which normally contradict oné
other.

Normally, a longer de-ionization time is required for a higher line voltage or larger fault current.
For three-phase autoreclose, the dead time is generally 15 to 30 cycles. In single-phése
autoreclose, the secondary arc current induced from the healthy phases may affeetwthe
de-ionization time. Therefore, it is necessary to set a longer dead time for single-phase autoreclose
compared to that for three-phase autoreclose.

In three-phase autoreclose, if the voltage and synchronism check does notpesate within the
period of time set on the delayed pick-up timer TRR which is started at tHéysame time as the dead
time counter TTPR1 is started, reclosing is not performed and three-phase autereclose is reset to
its initial state. Therefore, for example, TRR is set to the time setting ofithe TEPR1 plus 100 ms.

The TEVLV determines the possibility of three-phase reclosing for anteyolwing fault.

When the TEVLYV is set to the same setting as the TSPR, three-phase feclosing is performed for all
evolving faults. As the setting for the TEVLV is made shorter, the possibility of three-phase
reclosing for an evolving fault becomes small and that of three-phase final tripping becomes large.

For the two-breaker autoreclose, the following additional Settingsare required.

Element  Range Step  Default Remarks
VTs2 1-20000 1 2000 \Tratiofor voltage and synchronism check SYN2
TSPR2 0.1-10.0s 0.1s 0.1s Deadytime for single-phase autoreclose of follower breaker
TTPR2 0.1-10.0s 0.1s 0.1s Deaft time for three-phase autoreclose of follower breaker
TRDY2 5-300s 1s 60s Reclaim time of follower breaker
SYN2 Synchronism check
SY20  5-75° 1° 30°
SY2uv 10— 150V 1V 83V
SY20v  10-150V 1y 51V
0ovL2 10 - 150V v 51V Live line check
uvL2 10 - 150V Y 13V Dead line check
TSYN2 0.01-10.00s 0101s  1.00s Synchronism check time
TLBD2 0.01-1.00s 0.01s  0.05s Voltage check time
TDBL?2 0.01-1.00s 0.01s  0.05s Voltage check time
TW2 0.1-10:0s 0.1s 0.2s Reclosing signal output time
[ARC-CB] ONE/Q#/O2/klik2 L1 Two breaker autoreclose mode
[VCHK] OFFILB1/LB2/DB/SYN LB1 Energizing direction

Note : [AR@:CBTHs set to "ONE" only when the relay is applied to one-breaker system. Trip and reclose
commands are output only for CB1(bus CB).

2.6.4 dAutareclose Output Signals

The autoreclose scheme logic has two output reclosing signals: ARC1 and ARC2. ARCI is a
reclosing signal for a single breaker autoreclose or a reclosing signal for the busbar breaker in a
two=breaker autoreclose scheme.

ARC?2 is the reclosing signal for the center breaker of the two-breaker autoreclose scheme.

The assignment of these reclosing signals to the output relays can be configured, which is done
using the setting menu. For more information on this, see Section 3.2.2 and 4.2.6.9. For the default
setting, see Appendix D.
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2.7 Fault Locator
2.7.1  Application

The fault locator incorporated in the GRZ100 measures the distance to fault on the proteéted linc
using local voltages and currents. The measurement result is expressed as a percentage (%a),of the
line length and the distance (km) and is displayed on the LCD on the relay front panel. It is also
output to a local PC or RSM (relay setting and monitoring) system.

To measure the distance to fault, the fault locator requires minimum 3 cycles as a fault duration
time.

In distance to fault calculations, the change in the current before and after the fault has occurred is
used as a reference current, alleviating influences of the load current and arc'weltage. As a result,
the location error is a maximum of £2.5 km for faults at a distanee ofyup to 100 km, and a
maximum of +2.5% for faults at a distance between 100 km and 250 km?

Note: If abnormal settings far from actual transmission lin€ impedance, e.g. resistance value
so larger than reactance value, etc., are done, the 10€ation error will be larger.

The fault locator cannot correctly measure the distance to fault'during a power swing.

Fault location is enabled or disabled by setting "Faultylegato to "ON" or "OFF" on the "Fault
record" screen in the "Record" sub-menu.

2.7.2 Distance to Fault Calculation

The distance to fault x, is calculated from gquation’(1) and (2) using the local voltage and current
of the fault phase and a current changeybefore and after the fault occurrence. The current change
before and after the fault occurrenge represented by If" and Ia" is used as the reference current.
The impedance imbalance compgnsation factor is used to maintain high measuring accuracy even
when the impedance of each phasethas great variations.

Distance calculation for phase fault (ifrthe case of BC-phase fault)

) L, Wpe 18" x L 1
1= (R p®sIp") + Re(X] - Ibe - Ip")} x Kbe 1

where,
Vi = fault yoltage between faulted phases = Vp — V¢
Ipg =Aault current between faulted phases = Ip — I¢
IBY =€hange of fault current before and after fault occurrence = (Ip-I¢) — (ILb-ILc)
ILp, ILc = load current
R1 = resistance component of line positive sequence impedance
X1 = reactance component of line positive sequence impedance
Kpc = impedance imbalance compensation factor
Im( ) = imaginary part in parentheses
Re( ) = real part in parentheses

L = line length (km)
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Distance calculation for earth fault (in the case of A-phase earth fault)

L(V,-1,") XL

(IR Tg - T + Ry~ Tos - It + Rom Tom - Tot") + Re(X1 - To - Tgy" + Xo - Tos - Iot" + Xom* Tom* Iat")} X Ky 2)

X1

where,
Vg = fault voltage
I = fault current = (215 — Ip — I¢)/3
Io" = change of fault current before and after fault occurrence

_ 2la-Ip-I¢ 2ILa-ILb-1ILc

3 3

Ia, Ip, Ic = fault current

ILa, ILb, ILc = load current

Ips = zero sequence current

Iom = zero sequence current of parallel line

R1 =resistance component of line positive sequencesimpedance

X1 =reactance component of line positi¥essequence impedance

R( = resistance component of line zeroj$equence impedance

X = reactance component of line zetg, sequence impedance

Rom = resistance component of line;mutual zero sequence impedance

X0m = reactance componefit ofilinemuitual zero sequence impedance

K3 = impedance imbalancetedmpensation factor

Im( ) = imaginary part in parentheses

Re( ) = real part in parentheses

L = line length (kim)
Equations (1) and (2) @re general expressions when lines are treated as having lumped constants
and these expressionstare sufficient for lines within 100 km. For lines exceeding 100 km,
influences of the distributed capacitance must be considered. For this fault locator, the following

equation is used irrespective of line length to find the compensated distance x, with respect to
distance x; whichywas obtained in equation (1) or (2).

X1
x2=x1—k2-3— 3)

whete,

k = propagation constant of the protected line = 0.001km™ (fixed)

2.3 Starting Calculation

Calculation of the fault location is initiated by one of the following tripping signals.

command protection trip
zone 1 trip
zone 2 trip
zone 3 trip
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e zone F trip
e zone 1 extension trip
e external main protection trip

2.74 Displaying Location
The measurement result is stored in the "Fault record" and displayed on the LCD of the relay front
panel or on the local or remote PC. For displaying on the LCD, see Section 4.2.3.1.

In the two-terminal line, the location is displayed as a distance (km) and a percentage (%) of the
line length.

“*OB” and “*NC” may display after the location result. These mean thegolowings:
*OB: Fault point is over the boundary.
*NC: Fault calculation has not converged.

In case of a fault such as a fault duration time is too short, the faultslecation is not displayed and the
"---" marked is displayed.

2.7.5 Setting

The setting items necessary for the fault locationfland their Setting ranges are shown in the table
below. The settings of Rgm and X(om are only sequited for'the double circuit lines. The reactance

and resistance values are input in expressions on the secondary side of CT and VT.

When there are great variations in the impedance,of each phase, equation (4) is used to find the
positive sequence impedance, zero sequefice’ mpedance and zero sequence mutual impedance,
while equation (5) is used to find imbalance (compensation factors Kap to Ka.

When variations in impedance of eagh phase can be ignored, the imbalance compensation factor is
set to 100%.

Z1={(Zaa+ Zbb *+ Zcc) & (Zab™ Zbe + Zca)}/3 ]
720 = {(Zaa + Zbb + Zgc) +€(Zab + Zbc + Zca)}/3 “4)
Z0m = (Zam + Zbom*KZcm)/3

Kab = {(ZagrvZbb)2 — Zab}/Z1
Kbe = {(Zbbyt Zec)/2 - Zbe}/Z1
Kea = {(Zcct Zaa)/2 — Zcal/Z1 (5)
Ka=%%aa - (Zab + Zca)/2}/Z1
Kb = {Zbb — (Zbc *+ Zab)/2}/Z1
Ke® 1 Zcc — (Zea t Zab)/2}/2Z1

Thegscheme switch [FL-Z0B] is used for zero sequence compensation in double circuit line.

The switch [FL-Z0B] is set to "OFF" when the current input to the earth fault measuring element is
compensated by residual current of the parallel line. When not, the switch [FL-Z0B] is set to "ON"
and Z0OB-L and Z0B-R are set instead of Romy and Xom as follows:

Z0B-L = zero sequence back source impedance at local terminal
Z0B-R = zero sequence back source impedance at remote terminal

In double circuit line, however, it is recommended that the current input compensated by residual
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current of the parallel line is used in order for the earth fault measuring element to correctly
measure the impedance.

In the case of single circuit line, the switch [FL-Z0B] is set to "OFF".

O

[tem Range Step Default Remarks
R1 0.0-199.99 Q 0.01Q 0.20Q Q
(0.0-999.9Q 010 1.00Q) (*)
X1 0.0-199.99 Q 0010 2.00Q *
(0.0-999.9Q 01Q 10.0Q) @
RO 0.0-999.99 Q 0.01Q 0.70Q \
(0.0-999.9 O 010 350) (b
X0 0.0-199.99 O 0.01Q 6.80Q2
(0.0-999.9Q 010 34.00) 0
Rom 0.0-199.99 O 0010 0.20Q
(0.0-999.9Q 01Q 1.00)
Xom 0.0-199.99 0.01Q 2.00 @
(0.0-999.9Q 01Q 10.0
Kab 80 - 120% 1%
Kbe 80 - 120% 1% 09
Kea 80 - 120% 1% %o
Ka 80 - 120% 1% @ 0%
Kb 80 - 120% 100%
Kc 80 - 120% Q 100%
Line 0.0 -399.9 km \ 50.0km Line length from local terminal to
junction if three-terminal application
FL-Z0B OFF/ON @ OFF
ZOB-L 0.0-192.99 0.01Q 2.00Q
01Q 10.0Q)
0.01Q 2.00Q
010 10.00)
v v Phase fault detection
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3. Technical Description

3.1 Hardware Description
3.1.1 Outline of Hardware Modules

The GRZ100 models are classified into two types by their case size. Models 101, 102,201, 204
and 301 have type A cases, while models 202, 203, 205, 206, 302, 303, 401 and®501 have type B
cases. Case outlines are shown in Appendix F.

The hardware structures of their models are shown in Figure 3.1.1.1 to Eiguread.1.1.5. The front
view shows the equipment without the human machine interface modulg.

The GRZ100 consists of the following hardware modules. The human‘machine interface module
is provided with the front panel. The hardware modules depend on'the relay model.

e Transformer module (VCT)

e Signal processing module (SPM)

¢ Binary input and output module 1 (I01)

¢ Binary input and output module 8 (108)

e Binary input and output module 2 (I02)

e Human machine interface module (HMU)

¢ Binary output module 3 (I03)

¢ Binary output module 4 (104)

e Binary output module 5 (105)

e Binary output module 6A06)

¢ Fault detector module (ED)

Front view
I‘Q—E—r\ =
o
o]
©
(o)
b 23
VCT 10#2 SPM [0#1
10#1: 101
10#2: 102

Figure 3.1.1.1 Hardware Structure (Model: 101)
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° O
© L 4
O y
VCT I0#3 10#2 SPM I0#1
10#1: 101(Model 102, 201, 301), | odel, 204)
10#2: 102
|0#3: 103(Model 102, 201, I el 204)
Figure 3.1.1.2 Hardware Structure ( 102, 201, 204, 301)

|
(@] @]
q
[}
© [ ©
\ )
q
(@] O
HIRE g 1
\ VCT I0#2 SPM |0#1 |O#3
10#1: 101(Model 202, 302), I08(Model 205)
10#2: 102

10#3: 104(Model 202, 302), 105(Model 205)
Figure 3.1.1.3 Hardware Structure (Model: 202, 205, 302)
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10#3: 104(Model 203, 303), |
|0#4: 104

VCT  10#2 SPM I10#4  1O#1
I0#1: 101(Model 203, 303), I08(Mo
10#2: 102

Figure 3.1.1.4 Hardware Str del: 203, 206, 303)

\ VCT I0#2 SPM 10#4
I0#1: 101
10#2: 102
I0#3: 104

I0#4: FD

Figure 3.1.1.5 Hardware Structure (Model: 401, 501)
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The relationship between each model and module used is as follows:

Models | 101 102,201 202 204 205 206 203 401
Module 301 302 303 501
VCT X X X X X X X X
SPM X X X X X X X X O

101 X X X X X

102 X X X X X X X X L 4

103 X

104 X X x2 \®
105 x x @
106 X
108 X X X
QX

FD
HMI X X X X

X
X

Note: The VCT and SPM modules are not interchange different models.

The hardware block diagrams of the GRZ100 u&% modules are shown in Figure 3.1.1.6 and

Figure 3.1.1.8. K

L 4

N
903
&

N
o
¥

L 4
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Binary 1/0 Module (I0#1)
DC/DC
Converter DC
Transformer Signal Processing and supply
Module (VCT) Communication Module
(SPM) Photocoupler
x15(101) or Binary input
- x12(108)
7| CTx5 Analog AD
filter Converter Auxiliary relay Binary output
MPU1 (High speed) Trip
AC input | 1| | | x6(101) or — Zgf command
x3(108)
\Y
>l VTx4
(or VTx5)
Binary I/O Module (1Q#2)
Adxiliary, rela
Opt. IIF G
or x14 — Binary output
Ethernet
External IRIG-B LAN I/F
clock »| port Y Phetocoupler
<3 Binary input
RS485
Transceiver >
Remote PC
Human Machine Interface(HMI) » Remote PC
Liquid crystal display Binary 1/0 Module (I0#3)
40charactersx4lines Photocoupler
0(103) or Binary input
LEDs Operationkeys x7(106)
»|5232C | [Monitoring jagks Auxiliary relay
Local PC P I/F x10(103) or » Binary output
h x6(106)

Figure 3.1.1.6 Hardware Block Diagram (Models 101, 102, 201, 202, 204, 205, 301 and 302)
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Binary 1/0O Module (10#1)
DC/DC
Converter DC
Transformer Signal Processing and supply
Module (VCT) Communication Module
(SPM) Photocoupler
x15(101) or Binary input
- x12(108)
7| CTx5 Analog A/D
filter Converter Auxiliary relay Binary output
MPU1 (High speed) ~ Trip
AC input 4 | | x6(101) or Zyfcommand
x3(108)
\%
> VTx4
(or VTx5)
Binary I/O Module (1Q#2)
Adxiliany, rela
opt. IIF Q@
or x14 —» Binary output
Ethernet
External IRIG-B LAN I/F
clock »| port 'y Phetocoupler
x3 Binary input
RS485
Transceiver —>
Remote PC
Human Machine Interface(HMI) > Remote PC
Liquid crystal display Binary /0 Module (I0#3)
40charactersx4lines
Photocoupler
LEDs Operation Keys *3(104) or Binary input
x10(105)
»|RS232C | IMonitoring jacks —
Local PC IIF Auxiliary relay _
< x14(104) or » Binary output
x10(105)

Binary I/O Module (10#4)

Photocoupler

x3

Auxiliary relay
x14

Binary input

» Binary output

Figure 3.1.1.7 Hardware Block Diagram (Models 203, 206 and 303)
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Binary 1/0 Module (I0#1)
DC/DC
Converter DC
Transformer Signal Processing and supply
Module (VCT) Communication Module
SPM
( ) Photocoupler
x15(101) Binary input
> CTx5 Analog A/D
filter Converter Auxiliary relay Binary output
MPU1 (High speed) Trip
AC input | | x6(101) — Zgfcommand
\%
>l VTx4
(or VTx5)
Binary I/0O Module (1Q#2)
Adxiliary, rela
Opt. IIF Ko
or x14 » Binary output
Ethernet
External IRIG-B LAN I/F
clock »| port Y Phetocoupler
x3 Binary input
RS485
Transceiver —>
Remote PC
Human Machine Interface(HMI) > Remote PC
Liquid crystal display Binary I/O Module (10#3)
40charactersx4lines Photocoupler
%14 Binary input
LEDs Operationkeys
Auxiliary relay
%14 » Binary output
,|RS232C | [Monitoring jacks
Local PC VF

A

Fault Detector Module (10#4)

Filter | [A/D CPU

Binary output

_ Trip

(High speed)
X2

Binary output

~ command

X8

Figure 3.1.1.8 Hardware Block Diagram (Models 401 and 501)
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3.1.2 Transformer Module

circuits through an auxiliary transformer and transforms the magnitude of AC input signals to s

The transformer module (VCT module) provides isolation between the internal and external‘ !

the electronic circuits. The AC input signals are as follows:

e three-phase currents (I, Ip and I¢)

e residual current (3 1()

o residual current of parallel line (3 Iom)
e three-phase voltages (Va, Vp and V)
e autoreclose reference voltage (Vg1)

4
e autoreclose reference voltage (Vg2) @
Figure 3.1.2.1 shows a block diagram of the transformer module

. TBherefare 5 auxiliary CTs
mounted in the transformer module, and 4 or 5 auxiliary VTs depefiding

the relay model. (The

relationship between the relay model and number of AC inpu‘@ given in Table 3.2.1.1.)

t

used for mutual coupling compensation. Vg1 and Vg2

ar or line voltages necessary for

"3Iom" in Figure 3.1.2.1 is the residual current from the paw in a double-circuit line, and is

the voltage and synchronism check for the autoreclose.

The transformer module is also provided with a -

format data from the external clock for synchr(%
to

connector.

rt. This port collects the serial IRIG-B
f the relay calendar clock. The IRIG-B

port is insulated from the external circuit by a ‘& pler. A BNC connector is used as the input

Transf e

Signal
processing
module

ARMAAAnAe

@ IRIG-B port
External
clock

BNC connector

Figure 3.1.2.1 Transformer Module
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3.1.3 Signal Processing Module

The signal processing and communication module (SPM) incorporates a signal processing
circuit and a communication control circuit. Figure 3.1.3.1 shows the block diagram.

The signal processing circuit consists of an analog filter, multiplexer, analog to digitalt{(A/D)
converter, main processing unit (MPU1) and memories (RAM and ROM), and executes all kinds
of processing including protection, measurement, recording and display.

The analog filter performs low-pass filtering for the corresponding current and yoltage signals.

The A/D converter has a resolution of 16 bits and samples input signals atssampling/frequencies
of 2400Hz (at 50Hz) and 2880Hz (at 60Hz).

The MPUI1 carries out operations for the measuring elements and schemg logic operations for
protection, recording, displaying and signal transmission control. It Tmplements 60 MIPS and
uses two RISC (Reduced Instruction Set Computer) type 32-bit mi€roprocessors.

The SPM can be provided with Optical interface or EthémetyLAN interface for serial
communication system.

> Analog filter [>
oo — 5| MPUL
> i [ >
Analog Analog filter [>|MultipleXer 2 converter Other
input modules
P
P P
RAM ROM
> Analog filter ™ opical IF Link With_Se_rial
(Option) communication
system
Ethernet LAN
I/F (Option)

Figure 3.1.3.1 Signal Processing and Communication Module

— 146 —



TOSHIBA 6F250846

3.1.4 Binary Input and Output Module
3.1.4.1101 and 108 Module

101 and IO8 provide a DC/DC converter, binary inputs and binary outputs for tripping.

As shown in Figure 3.1.4.1, the IO1 module incorporates a DC/DC converter, 15 photo-coupler

circuits (BI) for binary input signals and 6 auxiliary relays (TP-A1 to TP-C2) dedicated to the
circuit breaker tripping command.

As shown in Figure 3.1.4.2, the IO8 module incorporates a DC/DC converter {12 photo-coupler
circuits (BI) for binary input signals and 3 auxiliary relays (TP) dedicated'e, the circuit breaker

tripping command. The 12 binary inputs have dedicated positive and negative mputs suitable for
double-pole switching.

The input voltage rating of the DC/DC converter is 24V, 48V, 110V/125 V¥or 220V/250V. The
normal range of input voltage is —20% to +20%.

The six or three tripping command auxiliary relays are the high-speed operation type and have
one normally open output contact.

DC (+) —}—p|Line filter —»/DC/DC
supply
) 4> converter
FG

Photo-coupler

Auxiliary relay
— B! (high speed)

LR, - 1l

. |
;?]'Sstry _L /B -TP-Bl ————— \
signals . - _____
(x 15) e i.—— Tripping
i I command
TP-A2[ 1
T TP-B2 |-\
ol y/BlI \,‘
TP-C2 \

Figure 3.1.4.1 101 Module
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108 module O

(+)-}—»|Line filter DC/DC
DC o) converter
supply
FG
Photo-coupler Auxiliary relay 4
(high speed)
BI

BT %
- . g
Binary Bl  |TP | N mand

input (x3)
signals | -TP -----
(x 12) :
: §‘Z>
B
Figure 3,1:4.2%108 Module
0\< ,

N
o
¥
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3.1.4.2102 Module

As shown in Figure 3.1.4.3, the IO2 module incorporates 3 photo-coupler circuits (BI) for big
input signals, 14 auxiliary relays (BOs and FAIL ) for binary output signals and an R

transceiver.

The auxiliary relay FAIL has one normally closed contact, and operates when a relay or
abnormality in the DC circuit is detected. Each BO has one normally open contact. BO13 is a
high-speed operation type. P

The RS485 is used for the link with serial communication system such as RS Setting and
Monitoring) or IEC60870-5-103 etc. The external signal is isolated from \ internal signal.

102 module Auxiliary relay

BO
Photo-coupler
. BI
Binary
input » Bl
signals Binary
(x 3) Bl output
signals
(BO x 13,
FAIL x 1)

-485

Link with serial
communication
< system such as
RSM or

E IEC103, etc.
\K\ Figure 3.1.4.3 102 Module

O

Q>Q)
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3.1.4.3103 and 104 Modules

The 103 and 104 modules are used to increase the number of binary outputs.

The 103 module incorporates 10 auxiliary relays (BO) for binary outputs. The 104 mo
incorporates 14 auxiliary relays (BO) for binary outputs and 3 photo-coupler circuits (B
auxiliary relays each have one normally open contact.

&

Auxiliary relay L 4
BO B

output
signals

(x 10)

BO 1

BO | 1
L_ Binary
, output
signals
(x 14)
BO B

Figure 3.1.4.5 104 Module
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3.1.4.4105 and 106 Modules

The IO5 and 106 modules are used to increase the number of binary inputs and outputs.

The 105 module incorporates 10 photo-coupler circuits (BI) for binary inputs and 10 auxi
relays (BO) for binary outputs. The 06 module incorporates 7 photo-coupler circuits
binary inputs and 6 auxiliary relays (BO) for binary outputs. All auxiliary relays each ha
normally open contact.

Auxiliary relay

Photo-coupler BO T \%
> Bl 50 E— @
Binary

input : Bd signals
signals ? - (x 10)
(X 10) g Bl

|, [8Bl

S

% Q 3.1.4.6 105 Module

v

A

Auxiliary relay
Pﬁot coupler
BO | \l
BO | [
Bl \ Binary
. output
Binary . signals
in @ | | (x6)
na
x BO [
| Bl )
BO |
. [Bi \

Figure 3.1.4.7 106 Module
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3.1.5 Human Machine Interface (HMI) Module

The operator can access the GRZ100 via the human machine interface (HMI) module. As shown
in Figure 3.1.5.1, the HMI module has a liquid crystal display (LCD), light emitting diodes (LED),
view and reset keys, operation keys, monitoring jacks and an RS232C connector on thie fromt
panel.

The LCD consists of 40 columns by 4 rows with a backlight and displays record, status and setting
data.

There are a total of 8 LED indicators and their signal labels and LED colors aredetined as follows:

Label Color Remarks

IN SERVICE Green Lit when relay is in service.

TRIP Red Lit when trip command is issued.

ALARM Red Lit when failure is detected.

TESTING Red Lit when automatic monitoring functionyis off.

LED1 Red Configurable LED to assign‘signals with.or without latch when
relay operates.

LED2 Red Configurable LED to assign Signals with or without latch when
relay operates.

LED3 Red Configurable LED t@ assignsignals with or without latch when
relay operates.

LED4 Red Configurable LED to assign signals with or without latch when
relay gperates.

LEDI1 to LED4 are user-configusablégEach is driven via a logic gate which can be programmed
for OR gate or AND gate operationfFurther, each LED has a programmable reset characteristic,
settable for instantaneous drep-off,or for latching operation. For the setting, see Section 4.2.6.10.
For the operation, see Section 4:2.1.

The model 100, 200 agd 300 series provide the scheme switch [AOLED] which controls whether
the TRIP LED is lit.or net by an output of alarm element such as THM_ALARM, OV+*2 ALARM
and UV*2 ALARM etc;

The | VIEW | keyystarts the LCD indication and switches between windows. The | RESET | key

clears the /CD/indication and turns off the LCD backlight.

The gperation™ke€ys are used to display the record, status and setting data on the LCD, input the
setfingsfor change the settings.

The'monitoring jacks and two pairs of LEDs, A and B, on top of the jacks can be used while the
test mode is selected in the LCD window. Signals can be displayed on LED A or LED B by
selecting the signal to be observed from the "Signal List" or "Variable Timer List" and setting it in
the Window and the signals can be output to an oscilloscope via the monitoring jacks. (For the
"Signal List" or "Variable Timer List", see Appendix B or C.)

The RS232C connector is a 9-way D-type connector for serial RS232C connection. This
connector is used for connection with a local personal computer.
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Light
emitting
diode

Monitoring
jack

TOSHIBA

DISTANCE PROTECTION

MENU
1=Record
3=Setting(view)
5=Test

2=Status
4=Setting(change)

Liquid

|

(O IN SERVICE
0O TRIP

O ALARM

[J TESTING

oooo

e GRZ100

Model 204B-21-10 |
In 5A

DEElE
©EE=

90)e|e)©)

~
ENTER

crystal
display

Operation

keys

RS232C connector

Figure 3.1.5.1 Front Panel
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3.1.6 Fault Detector Module

Models 400 and 500 series have an independent fault detector in the form of a check relay,land
provide the highest order of security against non-power system fault tripping.

As shown in Figure 3.1.6.1, the fault detector module consists of an analog filter, multiplexer,
analog to digital (A/D) converter, main processing unit (MPU) and output auxiliary relays. The
entire processing from filtering to operation for the measuring elements and output control is
carried out within this module.

The fault detector module receives 3 voltage (Va, Vb, V) inputs and 44gurrent (I3, Iy, Ic, 31p)
inputs. The analog filter carries out low-pass filtering for the corresponding ‘@urrent and voltage
signals.

The A/D converter has a resolution of 12 bits and samples input signalstat sampling frequencies of
2400 Hz (at 50 Hz) and 2880 Hz (at 60 Hz).

The MPU implements 60 MIPS and uses a RISC (Reduced Instruction Set Computer) type 32-bit
microprocessor. Once the fault detector measuring elementsWstart operating, the high-speed
auxiliary relays FD1 and FD2 operate.

The fault detector module incorporates 8 binary outputiauxiliary relays (BO1-BOS) each with one
normally open contact.

Fault detector module
Auxiliary relay
Analog filter [ o (high speed)
1 FD1 ‘l__
Analo > Analog fiter —> AID MPU Tripping
. 9 Multiol > ¢ > | command
input ultiplexer |~ |converter ED2 \|—
Auxiliary relay
Analog filter [
> BO1 | .
[ Binary
output
L signals
—— Signa
BO8 \

Figure 3.1.6.1 Fault Detector Module
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3.2

Input and Output Signals

321

Input Signals

AC input signals

Table 3.2.1.1 shows the AC input signals necessary for each of the GRZ100 models andutheir
respective input terminal numbers. The AC input signals are input via terminal block TB1 for all
models.

For single or double busbar applications, one voltage signal is required fos, voltage and
synchronism check of autoreclose function, while for one-and-ashalf* circuit breaker
arrangements, two voltage signals are required.

Table 3.2.1.1 AC Input Signals

Terminal No. | GRZ100-101, 102, 201, 202, 203, GRZ100-304;,302}303, 501
204, 205, 206, 401
1-2 A phase Current A phasexCurrent
3-4 B phase Current B phasexCurrent
5-6 C phase Current C phase Current
7-8 Residual Current (Protected line) Residual Current (Protected line)
9-10 Residual Current (Parallel line) Residual Current (Parallel line)
11-14 A phase Voltage A phase Voltage
12-14 B phase Voltage B phase Voltage
13-14 C phase Voltage C phase Voltage
15-16 Voltage for Autereclose Voltage for Autoreclose
17-18 Voltage for Autoreclose
20 (earth) (earth)

Binary input signals

Input signals are configurable and depend on the GRZ100 models. See Appendix G for the default
settings and external connections.

The binary input circllitof the GRZ100 is provided with a logic level inversion function as shown
in Figure 3.2.1.1. Eaeh input circuit has a binary switch BISW which can be used to select either
normal or invegfed operation. This allows the inputs to be driven either by normally open or
normally closed‘¢ontact.

If a signal i§ nét input, the function concerned is disabled.

Further, all\binary input functions are programmable by PLC (Programmable Logic Controller)
fufictioft.

The operating voltage (pick-up) of binary input signal is typical 74V DC at 110V/125V DC rating
and 138V DC at 220/250V DC. The minimum operating voltage is 70V DC at 110/125V DC
rating and 125V DC at 220/250V DC.
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Table 3.2.1.2 Default Binary Input Allocation

Model Model
No. NO-ARC,NO-FD 1CB-ARC,NO-FD 2CB-ARC,NO-FD 1CB-ARC,FD | 2CB-ARC,FD 1CB-ARC,NO-FD
101 102 201 202 203 301 302 303 401 501 204 205 206
BI1 CB1-A CB1-A
BI2 CB1-B CB1-B
BI3 CB1-C CBl1-C
Bl4 Signal Receive(CH1) Signal Receive(CH1)
BIS Signal Receive(CH2) or Z1X init Signal Receive(CH2) or Z1X init
BI6 EXT VTF EXT VTF
BI7 DS-N/O DS-N/O
BI8 DS-N/C DS-N/C
BI9 Carrier block Carrier block
BI10 (SPARE) CB1 ready IND.RESET
BI11 (SPARE) (SPARE) CB2 ready (SPARE) CB2 ready’ PROT BLCOK
BI12 (SPARE) REC BLOCK Z1XINIT
BI13 IND.RESET -
Bl14 M-prot Trip -
BI15 M-prot On -
BI16 EXT trip-A EXT trip-A
BI17 EXT trip-B EXT trip-B
BI18 EXT trip-C EXT trip-C
BI19 - (SPARE) - CB2-A (SPARE) CB2-A OCI BLOCK
BI20 -- (SPARE) - CB2-B (SPARE) CB2-B EFI BLOCK
BI21 - (SPARE) - CB2-C (SPARE) CB2-C OC BLOCK
BI22 - DEF BLOCK
BI23 - EXTTP BLOCK
BI24 - STUB BLOCK
BI25 - SOTF BLOCK
BI26 - - ARC BLOCK
BI27 - - CB1READY
BI28 - - CBF BLOCK
BI34 (SPARE) B (SPARE) - - (SPARE)
BI35 (SPARE) y. (SPARE) - - (SPARE)
BI36 (SPARE) - (SPARE) - - (SPARE)
(+) (_) Signal No.
[BISW1] Bl1 command H
BI1 Bl function E.f Protection
BI1 ENorm" schemes
1h Programmable
..mv_.-j.. B g an
BI2 [BISW2] @ BI2 command ogic
BI2 Norm (PLC)
“Ipv"
BIf [BISWn] T BIn command i
Bin

ENorm"
1
|¥.J Th

Figure 3.2.1.1

Binary Input Circuit
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The binary input signals of circuit breaker auxiliary contact are transformed as shown in Figure
3.2.1.2 to use in the scheme logic.

BIL_command —>[[536] CBL CONTA || ]

| & 2101
BI2_command —>|1537] CB1_CONT-B || + CB-AND
BI3_command —>|f[538] CB1_CONT-C ||
Default settin 102
[ al 21t CB-OR

=

& CB-DISCR

pe | = |l = ][ = |

Figure 3.2.1.2 Circuit Breaker Signals, Transformation

3.2.2 Binary Output Signals

The number of binary output signals and_theirdeutput terminals vary depending on the relay
models. For all models, all outputs except the ttipping command and relay failure signal can be
configured.

The signals shown in the signal list i, Appendix B can be assigned to the output relay individually
or in arbitrary combinations. Signals cambe combined using either an AND circuit or OR circuit
with 6 gates each as shown in Figase 3%2.2.1. The output circuit can be configured according to the
setting menu. Appendix D shows/the*factory default settings.

A 0.2s delayed drop-off timer can be attached to these assigned signals. The delayed drop-off time
is disabled by the scheme switch’ [BOTD].

The GRZ100 can,implement*transmission of signals to the remote terminal either by opening or
closing the outputentactin response to a request from the telecommunication equipment. The
transmission sigfial is,assigned to BO13 of 102 by the binary output setting.

The relay failure eentact closes the contact when a relay defect or abnormality in the DC power
supply circuitds detected.

[BOTD]
_"ON"

Signal List +

Auxiliary relay

LI

Appendix B 6 GATES

v | O|

S =
o
N
2

L

6 GATES

Figure 3.2.2.1 Configurable Output
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3.2.3 PLC (Programmable Logic Controller) Function

GRZ100 is provided with a PLC function allowing user-configurable sequence logics on bi
signals. The sequence logics with timers, flip-flops, AND, OR, XOR, NOT logics, etc. ca
produced by using the PC software “PLC editor tool” and linked to signals correspondinggo
elements or binary circuits.

©®

Configurable binary inputs, binary outputs and LEDs, and the initiation trigger of disturbance
record are programmed by the PLC function. Temporary signals are provided for complicated
logics or for using a user-configured signal in many logic sequences.

PLC logic is assigned to protection signals by using the PLC editor tool. F@or tool, refer

to PLC editor instruction manual.

¥y PLGOD3 - PLGtool
FilefF) Edit(E)  View()

sl@lL| 4| 8| 28] % m-|

I &' + |:1|Not|1N|0u1|

....... T RHEUT - |

TERIVORC! e

1
....... \weur - [
N |

TUBETWGHC L ¢ ¢t s e e e e e
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3.3 Automatic Supervision
3.3.1 Basic Concept of Supervision

Though the protection system is in non-operating state under normal conditions, it is waiting for a
power system fault to occur at any time and must operate for the fault without fail. Therefere, the
automatic supervision function, which checks the health of the protection system during normal
operation, plays an important role. The numerical relay based on the microprocessor operations is
suitable for implementing this automatic supervision function of the protection system. The
GRZ100 implements the automatic supervision function taking advantage of this feature based on
the following concept:

e The supervising function should not affect protection performance.
e Perform supervision with no omissions wherever possible.
e When a failure occurs, it should be able to easily identify the lo€ation of the failure.

Note: Automatic supervision function includes automatic monitor fufigtion and automatic test
function. For the terminology, refer to IEC IEV 448,

In a fault during automatic testing, the tripping outputs,are’blocked for approximately 100 ms.

3.3.2 Relay Monitoring and Testing
The following items are supervised:

AC input imbalance monitoring

The AC voltage and current inputs’are, monifored to check that the following equations are
satisfied and the health of the AC dnputeircuits is checked.

e Zero sequence voltage menitoring
[Va+ Vb + V| /3 206.35Y)
e Negative sequenée voltage monitoring
IVa + a*Vp HaV W3 6.35 (V)
where,
a = Phase shiftér of 120°
e Zero sequefice current monitoring
Tag o Ic —In|/ 3 2 0.1 x Max([Tal, [Tb, [Ic[) + ko
where,
In =Residual current
Max(|Ia], [Ib|, [Ic[) = Maximum amplitude among I, I, and I,
ko = 5% of rated current

These zero sequence monitoring and negative sequence monitoring allow high sensitivity
detection of failures that have occurred in the AC input circuits.

The negative sequence voltage monitoring allows high sensitivity detection of failures in the
voltage input circuit, and it is effective for detection particularly when cables have been connected
with the incorrect phase sequence.

The zero sequence current monitoring allows high sensitivity detection of failures irrespective of
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the presence of the zero sequence current on the power system by introduction of the residual
circuit current.

Only zero sequence monitoring is carried out for the current input circuit, because zero sequé€nce
monitoring with the introduction of the residual circuit current can be performed with_higher
sensitivity than negative sequence monitoring.

AID accuracy checking

An analog reference voltage is input to a prescribed channel in the analog-to-digital (A/D)
converter, and it is checked that the data after A/D conversion is within a prescuibéd range and that
the A/D conversion characteristics are correct.

Memory monitoring

The memories are monitored as follows depending on the type of the miemonysand checked that the
memory circuits are healthy:

e Random access memory monitoring: Writes/reads prescribedidata and checks the storage
function.

e Program memory monitoring: Checks the checksum valde 9f-the written data.

e Setting value monitoring: Checks discrepancy, between the setting values stored in
duplicate.

Watchdog Timer

A hardware timer which is cleared periodically by software is provided and it is checked that the

software is running normally.

DC Supply monitoring

The secondary voltage level of the built-in DC/DC converter is monitored and checked that the
DC voltage is within a prescribed range.

3.3.3  CT Circuit Current Monjtering
The CT circuit is monitoted to*€heck that the following equation is satisfied and the health of the
CT circuit is checkeds
Max(|La), [Toh, [Ic]) — 4 x Min([Ial, [Tv, [Icl) = ko

where,

Max({14], [Ib|, [Ic[) = Maximum amplitude among I, I, and I,
Min@ly|, |Ip/, |I¢|) = Minimum amplitude among I, I, and I,
ko= 20% of rated current

The CE,circuit current monitoring allows high sensitivity detection of failures that have occurred
in the AC input circuit. This monitoring can be disabled by the scheme switch [CTSV].

338.4 Signal Channel Monitoring and Testing

Signal channel monitoring

In the PUP, POP or UOP schemes, when a trip permission signal is received consecutively for 10
seconds, this is considered to be an error of the signal channel and an alarm is issued. When the
signal modulation is a frequency shift method, if neither the trip permission signal nor the guard
signal can be received, an alarm of "Ch-R1. fail" is issued.
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Signal channel testing

In the BOP scheme, the signal circuit including the remote end is automatically tested at a
prescribed time interval. Testing commences when a signal is transmitted from the local to remiote
end. When the remote end receives the signal, it returns the signal on condition that there, iSyno
fault on the power system. The terminal which is carrying out the testing checks (that the
transmission path is healthy by receiving the return signal from the remote end within a presesibed
time after the carrier signal is transmitted from the local end.

If the signal cannot be received after the prescribed time, an alarm signal of carrier chanr€l failure
is generated and a message " Remote 1 fail" is displayed on the LCD when mafual testing.

To start the channel testing, the switch [CHMON] is set to "ON" and set thet¢hanael test interval.
The channel test interval can be set from 1 to 12 hours. And then, the OR Jégic output of the signal
No0.225:EXT_CAR-S and the signal No.252:SBT is assigned the binary;odtput’'BO13 of 102.

Note 1: The time count for test interval is initialized when manual test is startedyor DC supply is turned on.
Note 2:  Under any of the following conditions, the signal channel tesg@docs net start.

e BOP is not selected as the protection scheme.

e Telecommunication equipment is out-of-service.

e Scheme switch [CHMON] is set to "Off™

e Undervoltage elements operate.

e Circuit breaker is open.

3.3.5 Disconnector Monitoring

The disconnector is monitored because,a“disconnector contact signal is used for the stub fault
protection in a one-and-a-half circuit brgaker arrangement.

To monitor the disconnector, ongypairsef normally open contact and normally closed contact is
introduced. Disconnector failure s détected when both contacts are simultaneously in the open or
closed state for a prescribed period.

Monitoring is blocked bySetting®the scheme switch [LSSV] to "OFF". Default setting of the
[LSSV] is "OFF" to prevent a/false failure detection when the disconnector contacts are not
introduced.

3.3.6 Failure Alarms

When a failusesis detécted by the automatic supervision, it is followed with an LCD message, LED
indication, exterial alarm and event recording if a signal assigned. Table 3.3.6.1 summarizes the
supepvision itéms and alarms.

The alarms are retained until the failure has recovered.

The alarmds can be disabled collectively by setting the scheme switch [AMF] to "OFF". The setting
is used to block unnecessary alarms during commissioning, test or maintenance.

Wheén the Watch Dog Timer detects that the software is not running normally, LCD display and
event recording of the failure may not function normally.
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Table 3.3.6.1 Supervision Items and Alarms

Supervision item LCD message LED LED External Event record
"IN SERVICE" "ALARM" alarm message

i i VOerr/V2err/
gcorlﬂgz;gn \t/)(f)i,li;]zc,elo @) onfoff (5) on 4) 10 err
CT circuit monitoring )] on/off (6) on 4) CTerr
AID accuracy check AD err off on (3) Relay fail
Memory monitoring 1)
Watch Dog Timer — off on (3) —
DC supply monitoring — off 2 (3) Relay fail-A
Signal channel monitoring ~ Ch-R1. fail (7) on - 4 Ch-R1. fail
Disconnector monitoring DS fail on on (4 DS fall
VT monitoring VT fail on on (4) VTF

the table in Section 6.7.2.

=

(1) There are various messages such as "---err" and "*-fail "as shawn i

(2) It depends on the degree of voltage drop.

(3) The binary output relay "FAIL" operates.

(4) The binary output relay "FAIL", etc. operates if the supegsvisionffunction is applied.

(5) The LED is on when the scheme switch [SVCNT] is setito "ALM" and off when set to "ALM &
BLK".

(6) The LED is on when the scheme switch [CTS Vs sette,"ALM" and off when set to "ALM & BLK".

(7) It is displayed only when manual testing.

3.3.7 Trip Blocking

When a failure is detected by the following supervision items, the trip function is blocked as long
as the failure exists and is restoredywhen,the failure is removed:

A/D accuracy checkifig
Memory monitoring
Watch Dog Timér

DC supply menitosing

The trip function is valid when a failure is detected by tripping output monitoring or disconnector
monitoring.

When a failure i§ detegted by AC input imbalance monitoring or CT circuit current monitoring, the
scheme switch. [SMENT] or [CTSV] setting can be used to determine if both tripping is blocked
and an alarin i§ output, or, if only an alarm is output. The CT circuit current monitoring can be
disabled'by the JCTSV].

3.3.8 Seiting
The setting elements necessary for the automatic supervision and their setting ranges are shown in
the table below.
Element Range Step Default Remarks
[LSSV] OFF/ON OFF Disconnector monitoring
[SVCNT] ALM&BLK/ALM ALM&BLK Alarming and/or blocking selection
[CHMON]  OFF/ON ON Carrier monitoring/testing
Chann 1-24 hours 1 hour 8 hours Signal channel testing interval
[CTSV] OFF/ALM&BLK/ALM OFF CT circuit monitoring
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3.4 Recording Function

The GRZ100 is provided with the following recording functions:
Fault recording
Event recording
Disturbance recording

These records are displayed on the LCD of the relay front panel or on the local or remotePC. For
samples of LCD screen, see Section 4.2.

3.4.1 Fault Recording

Fault recording is started by a tripping command of the GRZ100, ‘aytripping command of the
external main protection or PLC command by user-setting (max. 4), andjthe following items are
recorded for one fault:

Date and time of fault occurrence

Faulted phase

Tripping phase

Tripping mode

Fault location

Relevant events

Power system quantities
Up to 8 most-recent faults are stored as fault records. If a new fault occurs when 8 faults have been
stored, the record of the oldest fault1§¢deleted and the record of the latest fault is then stored.
Date and time of fault occurrengé
The time resolution is 1 msusing\the relay internal clock.
To be precise, this is*the‘time/at which a tripping command has been output, and thus it is
approximately 10 ms afterithe occurrence of the fault.
Fault phase

The faulted phaSe is displayed when tripping by a distance measuring element. The fault phase is
determined bysthefault phase detection logic". However, the fault phase depends on the setting of
the phase selection element UVC.

In cdse of the tripping by a backup protection, the fault phase is not displayed and the "---" marked
isdisplayed.
Trippingphase

This is the phase to which a tripping command is output.
Tripping mode
This shows the protection scheme that the tripping command is output.

Fault location

The fault location is displayed against the fault within the protected line tripped by a distance
measuring element. The distance to the fault point calculated by the fault locator is recorded.
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The distance is expressed in km and as a percentage (%) of the line length.

For the fault locator, see Section 2.7.4.

Relevant events

Such events as autoreclose, re-tripping following the reclose-on-to-a fault or autorec@

tripping for evolving faults are recorded with time-tags.

Power system quantities .

The following power system quantities in pre-faults and post-faults are recosded. The pre-fault
power system quantities are values at 10 seconds before tripping.

(However, the power system quantities are not recorded for evolving fa \
- Magnitude and phase angle of phase voltage (Va, Vb, V¢)

- Magnitude and phase angle of phase-to-phase voltage (Vab, Vbes. V.

- Magnitude and phase angle of symmetrical component voltage , V2, V)

- Magnitude and phase angle of phase voltage for autorm 1, Vs2)

- Magnitude and phase angle of phase current (I,

- Magnitude and phase angle of phase-to-phas

- Magnitude and phase angle of symmetrical ent current (11, 12, Ip)
- Magnitude of parallel line zero sequence e
- Resistive and reactive component of i dance (Ra, Rp, R¢, Xg, Xp, Xc)

p
- Resistive and reactive compone m)-phase impedance (Raph, Rbc, Rea, Xab, Xbe,

Xca)
- Percentage of thermal capacx %)
Phase angles above are expre ing that of positive sequence voltage as a reference phase
angle. Phase impedance e-to-phase impedance are the ones seen by the reactance
elements.
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3.4.2 EventRecording

The events shown are recorded with a 1 ms resolution time-tag when the status changes. The usér
can set a maximum of 128 recording items, and their status change mode. The event items can be
assigned to a signal number in the signal list. The status change mode is set to “On® (onl¥
recording On transitions) or “On/Off”’(recording both On and Off transitions) mode byisetting.
The “On/Off” mode events are specified by “Bi-trigger events” setting. If the “Bi-trigger events”
is set to “100”, No.1 to 100 events are “On/Off” mode and No.101 to 128 events are “On” mode.

The name of an event cannot be set on LCD. It can set only by RSM100. Maximum 22 characters
can be set and can be viewed on both of the LCD and RSM Setting(view) séreeft. But the LCD
screen of event record displays only 11 characters. Therefore, it is recommended theé maximum 11
characters are set.

The elements necessary for event recording and their setting ranges ase showa in the table below.
The default setting of event record is shown in Appendix H.

Element Range Step Default Remarks
BITRN 0-128 1 100 Number ofipi-trigger(on/off) events
EV1-EV128 0-3071 Assigh the'signal number

Up to 480 records can be stored. If an additional gwent oceurs' when 480 records have been stored,
the oldest event record is deleted and the latest gventyrecord is then stored.

3.4.3 Disturbance Recording

Disturbance recording is started whemagevercurrent or undervoltage starter elements operate or a
tripping command is output, or PL€ command by user-setting (max. 4) is outputted. The records
include 8 analog signals (Va, Vi, Yesda, Ib, Ic, 310, 310m), 32 binary signals and the dates and
times at which recording started. Any bimary signal in shown in Appendix B can be assigned by
the binary signal setting of disturbance record. The default setting of binary signal is shown in
Appendix H.

The name of binary signal €an b&set only by RSM100. Maximum 22 characters can be set and can
be viewed on both of the,LED*and RSM Setting(view) screen. But the waveform data analysis
screen of disturbancestecordidisplays up to 11 characters of them. Therefore, it is recommended
the maximum 11 charactess are set.

The LCD display only, shows the dates and times of the disturbance records stored. Details can be
displayed on_a RC. For how to obtain disturbance records on the PC, see the PC software
instruction manual.

The pre-fault fé€ording time is fixed at 0.3s and the post-fault recording time can be set between
0.}¥and@.0s and the default setting is 1.0s.

The number of records stored depends on the post-fault recording time and the relay model. The
typical number of records stored in S0Hz and 60Hz power system is shown in Table 3.4.3.1.

Note: If the recording time setting is changed, the records stored so far are deleted.

Table 3.4.3.1 Post Fault Recording Time and Number of Disturbance Records Stored

Recording time 0.1s 0.5s 1.0s 1.5s 2.0s 2.5 3.0s
50Hz 40 20 15 10 8 7 6
60Hz 40 20 10 9 7 5 5
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Settings

the table below.

Element  Range Step  Default Remarks O
Timer 0.1-30s 01s 10s Post-fault recording time
OCP-S 0.5-250.0A 0.1A 10.0A Overcurrent detection (phase fault)
(0.1-500A 01A 20A)(
OCP-G 0.5-250.0A 01A 50A Overcurrent detection (earth fault) @
(01-500A 01A 10A) \

UVP-S 0-132V 1V 88V Undervoltage detection
UVP-G 0-76 V 1V 51V Undervoltage detectio

(*) Current values shown in the parentheses are for the case of r
for the case of a SA rating.

Starting the disturbance recording by a tripping co an%starter elements listed above is
enabled or disabled by setting the following scheme s e identical names with the starter

elements except the switch [TRIP].

The elements necessary for initiating a disturbance recording and their setting ranges are shown :f

4

ph

(
(

. Other current values are

Element Range Step  Default emarks

TRIP OFF/ON ON Start by tripping command
OCP-S OFF/ON 0 tart by OCP-S operation

OCP-G OFF/ON N Start by OCP-G operation
UVP-S OFF/ON ON Start by UVP-S operation

UVP-G OFF/ON N Start by UVP-G operation

O
N

O
Q>Q)

L 4
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3.5 Metering Function

The GRZ100 performs continuous measurement of the analog input quantities. The currentsnd
voltages at remote terminals can be also displayed. The measurement data shown below is updated
every second and displayed on the LCD of the relay front panel or on the local or remotefPC.

- Magnitude and phase angle of phase voltage (Va, Vb, V¢)

- Magnitude and phase angle of phase-to-phase voltage (Vab, Vbe, Vca)

- Magnitude and phase angle of symmetrical component voltage (V1, V2, V@)
- Magnitude and phase angle of phase voltage for autoreclose (Vg1, Vs2)

- Magnitude and phase angle of phase current (I, Ip, I¢)

- Magnitude and phase angle of phase-to-phase current (Iap, Ipc, Ica)

- Magnitude and phase angle of symmetrical component current,(I1%2, 1)

- Magnitude of parallel line zero sequence current (Igm)

- Percentage of thermal capacity (THM%) except for modgl 400 and 500 series
- The ratio of negative to positive sequence current (12/1y)

- Active power and reactive power (P, Q)

- Frequency

Phase angles above are expressed taking thegositive sequence voltage as a reference phase angle,
where leading phase angles are expressed (@s positive, (+).

The above system quantities are digplayed in'values on the primary side or on the secondary side
determined by the setting. To displaygdccurate values, it is necessary to set the CT ratio and VT
ratio as well. For the setting method, se€y Setting the line parameters" in 4.2.6.7.

The signing of active and reaCtiyéypower flow direction can be set positive for either power
sending or power receiving., The signing of reactive power can be also set positive for either
lagging phase or leading phase. Eor the setting method, see 4.2.6.6.
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4. User Interface

4.1 Outline of User Interface

The user can access the relay from the front panel.

Local communication with the relay is also possible using a personal computer (PC) via an
RS232C port. Furthermore, remote communication is also possible using RSM (Relay Setting and
Monitoring), [IEC103 communication via an RS485, optical fibre or Ethernet A Neetc.

This section describes the front panel configuration and the basic configuration,of#thie menu tree of
the local human machine communication ports and HMI (Human Machific Interface).

4.1.1 Front Panel

As shown in Figure 4.1.1.1, the front panel is provided with a liquidhcrystal display (LCD), light

emitting diode (LED), operation keys, view and reset keysjwmonitoring jack and RS232C
connector.

® TOSHIBA DISTANCE, RROTECTION
MENU
1=Record 2="Status 3 LCD
3=Setting(view) 4=Setting(change)
5=Test
O IN SERVICE, EW
VIEW
O JRIP ~
@ ALARM
LED 0 TESTING
u}
0 =N
o =
5]

®’ Operation
keys
@@Ea

@Oe
ECE S

Monitoring — &
jack

RS232C \——
connector

Figure 4.1.1.1 Front Panel
LCD

The LCD screen, provided with a 4-line, 40-character back light, provides the user with detailed
information of the relay interior such as records, status and setting. The LCD screen is normally

unlit, but pressing the | VIEW | key will display the digest screen and pressing any key other than
[VIEWJ and [RESET] will display the menu screen.

These screens go OFF by pressing the | RESET | key or key. Leaving any display without
operation for 5 minutes or more causes the back light to go OFF.
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LED
There are 8 LED displays. The signal labels and LED colors are defined as follows:
Label Color Remarks
INSERVICE  Green Lit when the relay is in service.
TRIP Red Lit when a trip command is issued.
ALARM Red Lit when a failure is detected.
TESTING Red Lit when disabling automatic monitoring function and operating a
binary output forcibly, etc..
LED1 Red Configurable LED to assign signals with or without |ateh when
relay operates.
LED2 Red Configurable LED to assign signals with or without{latch When
relay operates.
LED3 Red Configurable LED to assign signals with or without lateh when
relay operates.
LED4 Red Configurable LED to assign signals with'or withaut latch when
relay operates.

The TRIP LED lights up once the relay is operating andyremains lit even after the trip command
goes off.

Operation keys

The operation keys are used to display recordsystatus, and set values on the LCD, to input or
change set values. The function of each operatien key is as follows:

@ 0-9, —: Used to enter a selectéd numbenghumerical values and a text string. Keys 2, 4, 6 and
8 marked with ¥ 44, }, and 4\ are also used to enter a text string.

QV A Used to movetinestdisplayed within a screen

® |CANCEL|: Used to canceglfentries and return to the upper screen

@ :Used to endéentering operation, return to the upper screen or turn off the display

® |ENTER |: Usedito store or establish entries

(VIEW ] and (RESET Jkeys

Pressing key displays digest screens such as "Metering", "Latest fault" and "Auto-
supervision.

Pregsing | RESET | key turns off the display.

Monitoring jacks

The two monitoring jacks A and B and their respective LEDs can be used when the test mode is
selected on the LCD screen. By selecting the signal to be observed from the "Signal List" in
Appendix B and setting it on the screen, the signal can be displayed on LED A or LED B, or output
to an oscillo-scope via a monitoring jack.

RS232C connector

The RS232C connector is a 9-way D-type connector (straight type) for serial RS232C connection.
This connector is used to connect with a local personal computer.

— 169 —



TOSHIBA 6F2S0846

4.1.2 Communication Ports

The following 3 individual interfaces are mounted as the communication ports:

e RS232C port
e  Serial communication port (RS485 port, optional Fibre optic or Ethernet LAN etc.)
e [RIG-B port

(1) RS232C port

This connector is a standard 9-way D-type connector for serial port RS232C ¢fansmission and
mounted on the front panel. By connecting with a personal computer using this cennector, setting
operation and display functions can be performed on the personal computet:

(2) Serial communication port

One or two serial communication ports can be provided. In the singl€sport type, it is connected to
the RSM (Relay Setting and Monitoring system) via thé prétocol converter GIPR2 or
IEC60870-5-103 communication via BCU/RTU (Bay Control ‘Wnit / Remote Terminal Unit) to
connect between relays and to construct a network commiinieagion system. (See Figure 4.4.1 in
Section 4.4.)

In the case of the two-port type, one port (COM1 ),ean betwsed for the relay setting and monitoring
(RSM) system or IEC60870-5-103 communication, While the other port (COM2) is used for
IEC60870-5-103 communication only.

Screw terminal for RS485, ST connector forfibre optic or RJ45 connector for Ethernet LAN
(10Base-T) is provided on the back of the gelayasshown in Figure 4.1.2.1.
(3) IRIG-B port

The IRIG-B port is mounted ondthe ttansformer module. This port collects serial IRIG-B format
data from the external clock to synchronize the relay calendar clock. The IRIG-B port is isolated
from the external circuit by using aphotocoupler. A BNC connector is used as the input connector.

This port is provided on ther baekfof the relay and Figure 4.1.2.1 shows the location of this
connector.
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Figure 4.1.2.1 Locations of Communication Port
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4.2 Operation of the User Interface
The user can access such functions as recording, measurement, relay setting and testing withsthe
LCD display and operation keys.

Note: LCD screens depend on the relay model and the scheme switch setting. Therefore,
LCD screens described in this section are samples of typical model.

4.2.1 LCD and LED Displays

Displays during normal operation
When the GRZ100 is operating normally, the green "IN SERVICE" LED is littand the LCD is off.

Press the [ VIEW | key when the LCD is off to display the LCD willPdisplay the "Metering",

"Latest fault" and "Auto-supervision" screens in turn. The last two sereens are displayed only
when there is some data. These are the digest screens and can be displayed without entering the
menu screens.

Meteringil 08./Dec /417997 22 :56
Vab 220. OkV I a 1. 05 KA +¥370. 25MW
Vbe 219. 8kV I b 1. 05 kKA g 30. 13MVar
Veca 220. OkV I c 1. Q5 kA 60. 1THz

Press the [RESET | key to turn off the LCD.

For any display, the back-light is automaticallyigurned off after five minutes.

Displays in tripping

Latest faul t 08/ Dec /1997 22:56:38. 250
Phase A N Trip A
Z1, CRT

59. 3km ( /389%)

If a fault occurs and a tripping command is output when the LCD is off, the red "TRIP" LED and
other configurable LED if Signals assigned to trigger by tripping.

Press the | VIEW | keyato scroll the LCD screen to read the rest of messages.

Press the | RESETspkeyater turn off the LEDs and LCD display.

Notes:
1) Whenfconfigurable LEDs (LED1 through LED4) are assigned to latch signals by trigger of

teipping? press the key more than 3s until the LCD screens relight. Confirm turning off
the configurable LEDs. Refer to Table 4.2.1 Step 1.

2) Then, press the key again on the "Latest fault" screen in short period, confirm turning
off the "TRIP" LED. Refer to Table 4.2.1 Step 2.

3) When only the "TRIP" LED is go off by pressing the key in short period, press the
key again to reset remained LEDs in the manner 1) on the "Latest fault" screen or other

digest screens. LED1 through LED4 will remain lit in case the assigned signals are still active
state.
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Table 4.2.1 Turning off latch LED operation

LED lighting status

Operation "TRIP" LED Configurable LED
(LED1 - LED4)

Step 1 Press the | RESET | key more than 3s on vAg¢ :61
Y

- L d
the "Latest fault" screen SV v
continue to it turn off ¢

@

Step 2 Then, press the [RESET | key in short 4‘6‘,
V£
v

period on the "Latest fault" screen
turn off *

O

When any of the menu screens is displayed, the [VIEW] and [RESET] keys do not function.

To return from menu screen to the digest "Latest fault §ereen,do the following:

e Return to the top screen of the menu by repedtédly, pressing the key.
e Press the key to turn off the LCD.

e Press the | VIEW | key to display the digest "Iatest fault" screen.

Displays in automatic supervision ogeration

Auto—super v§i s ilon 08/ Dec./ 1997 22 :56

DIO err

If the automatic supervision)) function detects a failure while the LCD is off, the
" Auto-supervision" screen,is displayed automatically, showing the location of the failure and the
"ALARM" LED lights.

Press the | VIEW Jdkeytogdisplay other digest screens in turn including the "Metering" and "Latest
fault" screens.

Press the | RESE'R| key to turn off the LEDs and LCD display. However, if the failure continues,
the "ALARM®EED remains lit.

Adter yecovery from a failure, the "ALARM" LED and "Auto-supervision" display turn off
automatically.

If a failure is detected while any of the screens is displayed, the current screen remains displayed
and the "ALARM" LED lights.

Notes:
1) When configurable LEDs (LED1 through LED4) are assigned to latch signals by issuing an

alarm, press the | RESET | key more than 3s until all LEDs reset except "IN SERVICE" LED.

2) When configurable LED is still lit by pressing [ RESET | key in short period, press | RESET | key

again to reset remained LED in the above manner.
3) LEDI through LED4 will remain lit in case the assigned signals are still active state.
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While any of the menu screen is displayed, the | VIEW | and | RESET | keys do not function. To
return to the digest "Auto-supervision" screen, do the following:

e Return to the top screen of the menu by repeatedly pressing the key. O
e Press the key to turn off the LCD. O
e Press the key to display the digest screen.
e Press the key to turn off the LCD. % ¢
4.2.2 Relay Menu \
Figure 4.2.2.1 shows the menu hierarchy in the GRZ100. The n@@@% five sub-menus,
st".

"Record", "Status", "Setting (view)", "Setting (change)", and " r details of the menu

hierarchy, see Appendix E. Q
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Menu —71— Record Fault record
Event record

Disturbance record O
Automatic test
Autoreclose count

— Status —— Metering
— Binary I/O
— Relay element

L 4
| Time sync source \
— Clock adjustment 0

— Direction

—Setting (view) ——— Version Q
— Description
— Communicati

— Record
L Status
— Protecti

— Binary.in
— Bin@ut

——Setting (change) assword
escription

Communication
’\ __ Record

L Status

\K — Protection

— Binary input

O — Binary output
@ — LED
Test Switch
Manual test
Binary output
¢ Timer
Logic circuit

Figure 4.2.2.1 Relay Menu
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Record

In the "Record" menu, the fault record, event record and disturbance record can be displayed or
erased. Furthermore, autoreclose and automatic test functions can be displayed in a counter form
or reset.

Status

The "Status" menu displays the power system quantities, binary input and output status, relay
measuring element status, signal source for time synchronization (IRIG-B, RSM or IEC) and
adjusts the clock.

Setting (view)

The "Setting (view)" menu displays the relay version, plant name, and the ctirtent settings of relay
address, IP address and RS232C baud rate, etc. in communicationfyrecord, status, protection,
configurable binary inputs, configurable binary outputs and configurablelbEDs.

Setting (change)

The "Setting (change)" menu is used to set or change the séttings of password, plant name, relay
address, IP address and RS232C baud rate, etc. ingommunication, record, status, protection,
configurable binary inputs, configurable binary outputs,and cénfigurable LEDs.

Since this is an important menu and is used to ‘change, Settings related to relay tripping, it has
password security protection.
Test

The "Test" menu is used to set testing switchesito test the trip circuit, to forcibly operate binary
output relays, to measure variable timertime.and to observe the binary signals in the logic circuit.

When the LCD is off, press anykeyother than the [VIEWJ and [RESET] keys to display the top
"MENU" screen and then proceed toythe felay menus.

MENU
1=Record 2=Status
3=Set®ing(view) 4=Setting(change)
b=Test

To display the "MENU%$creen when the digest screen is displayed, press the [ RESET | key to turn
off the LCD, thenypress any key other than the [VIEWJ and [RESET] keys.

Press the key when the top screen is displayed to turn off the LCD.

Anfexample of the sub-menu screen is shown below. The top line shows the hierarchical layer of
thelscfeen,gcreen title and total number of lines of the screen. The last item is not displayed for all
screensy/6" displayed on the far left, for example, means that the screen is in the sixth hierarchical
layer, while 1/8 displayed on the far right means that the screen has eight lines excluding the top
linesand the cursor is on the first line.

To move the cursor downward or upward for setting or for viewing other lines not displayed on the
window, use the W and A keys.
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/6 Scheme switch 1/10
ARC-EXT 0=0ff 1=0n 0 -
ARC-DEF 0=0ff 1=0n 0
ARC-BU 0=0ff 1=0n 0
VCHK 0=0ff 1=LB 2=DB 3=SY 1
ARC-SM 0=0ff 1=S2 2=83 3=8§4 0
ARC-SUC 0=0ff 1=0n 0
VTPHSEL 1=A 2=B 3=¢C 1
VTI-RATE 1=PH/G 2=PH/PH 1
3PH-VT 1=Bus 2=Line 1
UARCSW 1=P1 2=P2 3=P3 1

To move to the lower screen or move from the left side screen to the right{screen in Appendix E,
select the appropriate number on the screen. To return to the higher scréen or move from the right

side screen to the left side screen, press the key.

The [ CANCEL]| key can also be used to return to the higher seteen but it must be used carefully
because it may cancel entries made so far.

To move between screens of the same depth, first return'te theghigher screen and then move to the
lower screen.

4.2.3 Displaying Records

The sub-menu of "Records" is used to displayafaultwecords, event records, disturbance records and
autoreclosing output count.

4.2.3.1Displaying Fault Records
To display fault records, do the following:

Open the top "MENU" screen by pressing any keys other than the [VIEW] and [RESET] keys.

e Select 1 (= Record) todisplay the "Record" sub-menu.

/1 Recford

1=Flaa ™y record 2=Event record

3 =Daystwgr bance record 4=Automatic test
b=Autoreclose count

o Select I(=Fault record) to display the "Fault record" screen.

/2" Fault record
1"=Display 2=Clear

e elect 1 (= Display) to display the dates and times of fault records stored in the relay from the
top in new-to-old sequence.

/3 Fault record 1/ 8
#1 16/0ct/1997 18:13:57.031
#2 20/Sep/1997 15:29:22.463
#3 04/Jul /1997 11:54:53.977

e Move the cursor to the fault record line to be displayed using the & and ¥ keys and press the
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ENTER | key to display the details of the fault record. For displayed items, see Section 3.4.1.

/4 Fault record #1 3/ *
Date and Time —304  Nov./ 1997 15:09:58. 442
Fault phase —$P h a s e ABCN Trip ABC dipping
Tripping mode—p Z 1 phasg
Fault location Pk k x x. ok km (% % x x9) *OB*NC
Prefault values
V a * k %, k kV * ok ok, k° I a * k. % kx k A * % k. %°
V b * ok k. x kV * ok ok, x° Ib * %k ok ok k A * k. x°
Ve * ok k. ok kV * k k. %x° I c * k. ok k k A ¥ kak . x°
Vab *x*x*x. *xkV EIEJE E Ilab *x*x. % x*xkA % * sl ok °
Vbec **x*x. *xkV * k k. kx° Ibc *%. %% kA * kK. %k °
Vca *xx*xx.  xkV * k ok, %x° I ca **x. %% kA %k k. x°
Vs1 *%xx%x. *xkV * k k. ok
V1 * ok k. ok kV 0. 0° I1 * k. &x k A * ok k. x°
V2 * ok k. ok kV * ok ok, %k ° 12 * kammok K KA * ok ok, x°
VO * ok k. ok kV * ok ok, %k ° 10 bk . ok Kpk A * ok ok, k°
Power system .
quantities 1 Om gt ¥ * kA oKk
Fault values
V a * ok k. ok kV * ok k. %° Na *x K. ok ok k A * ok k. %°
V b * ok k. ok kV * ok ok, %k ° b * k. ok ok kA * ok ok, x°
Ve * %k k. k% kV * ok ok, %@ I c * k. x x k A * ok k. x°
Vab *x*x*x. xkV EIEIE N lab *x*x. *%xx*xkA * ok ok, k°
Vbec *x*x*x.  xkV * ok ok k7 Ibc *%. *x*x kA * ok ok, k°
Vca *x*x*x. xkV * ok ok Uk° Ica *%x. *x*%xkA * ok k. k°
Vsl *x%x%. *xkV * ke x
V1 * %k k. ok kV ol 0° I1 * k. ok ok k A * ok k. %°
V2 * ok k. x k W * ok ok ik ° 12 * k. ok ok k A * ok k. % °
VO * ok k. ok KOV EINE 10 * k. ok k k A * ok k% °
I0Om **. **x kA * ok ok, x°
R a * ok ok ok ok ok pQ X a * ok ok ok ok ok Q
Rb * ok ok ok K KN () X b * ok ok ok ok ok Q
Rc * ok ok kT [k kS Q X c * ok ok ok ok ok Q
Rab * % %% @x*x Q Xab *x*x*x*x. *x*x Q
Rbc gk ¥&*x % x Q Xbec *%xx%x*x, *x%x Q
Rcal **%pk*x. x*x Q Xca *x*x*x*x. *x%x Q
TEDM 0k * x % . % 9%
044Nov. 1997 15:09:59. 817
Relevantevents —»LPAR 1, TPAR2
04 Nov, 1997 15:10:00. 029
BZ1. CRT, FT1.FT2

The ling§ whi€h are not displayed in the window can be displayed by pressing the & and ¥ keys.
To clear fault records, do the following:

e Open the "Record" sub-menu.

e Select 1 (= Fault record) to display the "Fault record" screen.

e Select 2 (= Clear) to display the following confirmation screen.

/2 Fault record
Clear all fault records?
ENTER=Yes CANCEL=No
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e Press the [ ENTER | (= Yes) key to clear all the fault records stored in non-volatile memory.

If all fault records have been cleared, the "Latest fault" screen of the digest screens is amot

displayed.

4.2.3.2Displaying Event Records

To display events records, do the following:

e Open the top "MENU" screen by pressing any keys other than the [VIEW] and [RESET] keys.

e Select 1 (= Record) to display the "Record" sub-menu.

e Select 2 (= Event record) to display the "Event record" screen.

/2 Event record
1=Display 2=Clear

e Select 1 (= Display) to display the events with datefand¥ime from the top in new-to-old

sequence.

/3 Event record
16/0ct/1998 23:18:04..294 Trio
16/0ct/1998 23:18:037913 Trio

12/Feb/1998 03:51:3%.622 Rly.set change

2/96
Off
On

The lines which are not displayed in the windowgean be displayed by pressing the &and ¥ keys.

To clear event records, do the following:
e Open the "Record" sub-menu:
e Select 2 (= Event record) tg display the "Event record" screen.

e Select 2 (= Clear) to display the'following confirmation screen.

/2 Evefit record
Clear®all¥Yevent records?
ENTER=Yes CANCEL=No

o Press the BNTER | (= Yes) key to clear all the event records stored in non-volatile memory.

4.2 3:3Displaying Disturbance Records

Details of the disturbance records can be displayed on the PC screen only(*); the LCD displays
only thegecorded date and time for all disturbances stored in the relay. They are displayed in the

following sequence.

(*) For the display on the PC screen, refer to RSM100 manual.

e Open the top "MENU" screen by pressing any keys other than the [VIEW] and [RESET] keys.

e Select 1 (=Record) to display the "Record" sub-menu.

e Select 3 (= Disturbance record) to display the "Disturbance record" screen.
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/2 Disturbance
1=Display

record
2=Clear

Select 1 (= Display) to display the date and time of the disturbance records from the,top’in

new-to-old sequence.

/3 Disturbance
#1 16/0ct/1997
#2 20/Sep/1997
#3 04/Jul /1997

record
18:13:57.031
15:29:22.463
11:54:53.977

3/12

The lines which are not displayed in the window can be displayed by pressingthe & and ¥ keys.

To clear disturbance records, do the following:

Open the "Record" sub-menu.

Select 3 (=Disturbance record) to display the "Disturbaficéwecord" screen.

Select 2 (= Clear) to display the following confirmation seieen.

/2 Disturbance recor4d
Clear all disturbanee records?
ENTER=Yes CAMMNCEL=No

Press the |[ENTER | (= Yes) keye,clear all the disturbance records stored in non-volatile

memory.

4.2.3.4Displaying Automatic Test

The "Automatic test" screens Show the cumulative number of times the automatic test has been
carried out(*) and the automatic test interval(**).

(*) The manual tests described in Section 4.2.7.2 are also added to these counts.

(**) For setting thetestinterval, see Section 4.2.6.5.

The telecommuniéationi¢hannel test is carried out in all the GRZ100 models when BOP command
protection is selected:

The test count and test interval can be displayed or the test count can be reset to zero as follows.

To display(th¢” ¢ount and interval of the telecommunication channel test on the LCD, do
the following:

Seleet 1 (= Record) on the top "MENU" screen to display the "Record" screen.

Select4 (= Automatic test) to display the "Automatic test" screen.

/2 Automatic test

1=Telecomm channel test

Select 1 (= Telecomm channel test) to display the "Telecomm channel test" screen.
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/3 Telecomm channel test
1=Display count & interval
2=Reset count

e Select 1 (= Display counts & interval) to display the test count and test intervalyof the
telecommunication channel.

/4 Telecomm channel test
Test count: 11
Test interval: 12 hours

To reset the telecommunication channel test count, do the following:

e Select 2 (= Reset count) on the "Telecom channel test" scréen to display the following
confirmation screen.

/3 Telecomm channel test
1=Display count & intenual
2=Reset count

e Press the [ ENTER | key to reset the test countito zete and return to the previous screen.

4.2.3.5Displaying Autoreclose Count

The autoreclose output counts can besdisplayed/or can be reset to zero as follows.

To display the autoreclose output counts on the LCD, do the following (for models 200 to 500):
e Select 1 (= Record) on the top "MENU" screen to display the "Record" sub-menu.

e Select 5 (= Autoreclose couunt) tondisplay the "Autoreclose count” screen.

/2 Autonfec hose count
1=Dispdhay 2=Reset

e Seclect 1 (= Displdy) to display the autoreclose count.

/MBeAutoreclose count

SPAR TPAR
CB1 [ 461 [ 461

SPAR and TPAR mean single-phase and three-phase autoreclose respectively.

To reset the autoreclose output count, do the following:

e Select 2 (= Reset) on the "Autoreclose count" screen to display the "Reset autoreclose count"
screen.

/3 Reset autoreclose count
1=CB1
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Select 1 (=CB1) to display the following confirmation screen.

/3 Reset autoreclose count
IReset counts?
ENTER=Yes CANCEL=No

e Press the | ENTER | key to reset the count to zero and return to the previous screen.

4.2.4 Displaying Status Information

From the sub-menu of "Status", the following status conditions can be digplayed,on the LCD:

Metering data of the protected line
Status of binary inputs and outputs
Status of measuring elements output
Status of time synchronization source
Load current direction

This data is updated every second.

This sub-menu is also used to adjust the time of thetinternal clock.

4.2.4.1Displaying Metering Data
To display metering data on the LCD, do the following.

Select 2 (= Status) on the top "MENU" seréen to display the "Status" screen.

/1 Status

1=Metering 2=Binary 10

3=Relay elfement 4=Time sync source

5=Clock adjus/tment 6=Direction

e Select 1 (= Metering) to,display the "Metering" screen.

/2 Melteripgneg 12/ Feb /1998 22 :56 3/ 17

V a *¥pk. kkV ok kok, x° I a * k. k% k kA %, x°

V b ok ok kV ok ok ok, x° Ib * k. ok ok k A * * °

V ¢ % k k. ok kV o okokok, %x° Ic * k. kx k kA * *°

\aa b * k k. ok kV ok ok ok, kx° lab * k. %k kA k%%, %x°

Vb ¢ . *kkV k*xx,  x° Ibec * k. ok ok kKA ok ok k. %°

Vacfa * k k. ok kV ok ok ok, kx° I ca * k k A % %k %, %x°

Vs 1 * ok ok ok k Vo ok ok ok, k°

Vs2 * k k. x kV ok ok ok, k°

V1 *. x kV 0. 0° I1 * * ok kKA Kk ko, x°

V2 . x kV ok ok ok, %x° 12 * k k Ak k k. x°

AV . kkV k*xx,  x° 10 * * ok k A ok ok k. x°
I0Om * k kK A ok ok k. x°

THM % % % % %%

1211 * . ok ok

Active power + ok k k %, ok kMW

Reactive power —%x%x%*xx%x *xxMvar

Frequency * k. % Hz

Metering data is expressed as primary values or secondary values depending on the setting. For
setting, see Section 4.2.6.6.
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4.2.4.2Displaying the Status of Binary Inputs and Outputs
To display the binary input and output status, do the following:
e Select 2 (= Status) on the top "MENU" screen to display the "Status" screen.

e Select 2 (= Binary 1/0O) to display the binary input and output status.

/2 Binary input & output 3/ 8
lnput (10#1) r0ooo 000 000 000 1
Input (10#2) [000 1
lnput (10#3) f0ooo 000 000 O 1
lnput (10#4) rooo 1
OQutput (IO#1-trip) [000 000 1
Output (10#2) 000 000 000 O0/00 00 1
Output (10#3) 000 000 000 40 1
Qutput (1 0#4) 000 000 000 00 00 1
The display format is shown below.
[m ] ] ] ] ] ] ] ] ] ] ] ] [} L]

Input (10#1) BIL B2 BI3 B4 B5 B6 B7 B8 B9 (BIO¥BILL B2 — — —
Input (10#2) BI6 BI7 B8 — — — — — AN» _ _
Input (1043) BI19 BI20 B2l BI22 BI23 BI24 BI25 Bi2f™BlW B8 — — — — —
Input (10#4) BI34 BI35 BI®} — — — — e o
Output (IO#1-trip) TPAL TPBL TPC1 TPA2 TPB2 TPC2 — b ™& - — - - _—  _—
Output 10#2) BO1 BO2 BO3 BO4 BO5 BO6 BQ7a BOS BO9 BO10 BOll BO12 FAIL BOI3 —
Output (I0#3) ~ BO1 BO2 BO3 BO4 BO5 BQ6, BOZ BGS BO9 BOWO — — — — —
Output (10#4)  BO1 BO2 BO3 BO4 BO5 4806 ,BO7  BO8 BO9 BO10 BOll BO12 BO13 BOl4 —

Lines 1 to 4 show the binary inputistatus. BI1 to BI36 correspond to each binary input signal. For
the binary input signals, see AppendixG. The status is expressed with logical level "1" or "0" at
the photo-coupler output circtiit/1O#1 to I0#4 in the table indicate the name of the module
containing the binary inputeircuits

Lines 5 to 8 show thé"binagy output status. TPA1 to TPC2 of line 4 correspond to the tripping
command outputs. FAIL ofiline 6 correspond to the relay failure output. Other outputs expressed
with BO1 to BO14are cenfigurable. The status of these outputs is expressed with logical level "1"
or "0" at the input Ciréuit,0f the output relay driver. That is, the output relay is energized when the
status is "1".

10#1 to 10#4%impthetable indicate the names of the module containing the binary output relays.
To display all.the'lines, press the A and ¥ keys.

4:2.4 3Displaying the Status of Measuring Elements
To displdy the status of measuring elements on the LCD, do the following:
e Select 2 (= Status) on the top "MENU" screen to display the "Status" screen.

e Seclect 3 (= Relay element) to display the status of the relay elements.
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/2 Relay element 3./ * *
ZG [00O0O 000 000 000 000]
zZG2 [oOO 000 000 00O 1
zs [00O0O 000 000 000 000]
zs2 [0bO0O 000 000 00O 1
BL [oOO 000 000 0O0O ]
ocC [00O0O 000 000 000 000]
DEF, OV [00O0 OO ]
oV 1 [o0oO0O 00O 1
ov2 [o0OO0O 00O ]
UV [000 000 000 OO0 OOO0]
uv?2 [000O 1
uv 3 [0O0O 000 00O 1
uv 4 [0OO0O 000 00O 1
CBF, PSB, OST, BCD [00O0O 000 000 OO 00 ]
PSB, THM [00O0 000 OO ]
Autoreclose [oOO 000 pOO© ]
The display format is as shown below.
[m | | | | | | | u | | | | | o]
ZG A B C A B C A B C A B C A B C
Z1G Z1XG Z22G 3G Z4G
G2 A B C A B C A B C A B C
ZFG ZR1G ZR2G ZNDG
ZS AB  BC CA AB BC CA AB%, BC CA AB BC CA AB BC CA
Z1S Z1XS Z2S Z3S Z4S
ZS2 AB  BC CA AB  BC 4 CA AB BC CA AB BC CA
ZFS ZR1S ZR2S ZNDS
BL AB  BC CA AB  BCh% CA A B C A B C . . .
BFS BRS BFG BRG
oC A B C A B C A B C A B C A B C
OCH och oC OCl OCDP
DEF, OV DEFF DEFR EFI ERWOVG — — — — — — — — — —
ovl AB  BC CA ABy BC CA
ovsl ovs2
0ov2 A B C A B C
OVG1 OVG2
uvi A B C AB BC CA AB  BC CA A B C A B C
uvC UVFS UVLS UVFG UVLG
uv2 A B C
UYPWI
uvs3 AB 4 BC CA AB BC CA AB  BC CA
uvsl uvs2 UVSBLK
uv4 A B C A B C A B C
uvGl uvG2 UVGBLK
CBF,PSB,OST A B C AB BC CA AB BC CA M ZN DOCNF DOCNR BCD —
BCD OCBF PSBSOUT PSBSIN OST
PSB, THM A B C A B C A T
PSBGOUT PSBGIN THM
Autoreclose OVB UVB SYN1 OVL1 UVL1 SYN2 OVL2 UVL2 3PLL — — — — - -
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Lines 1 to 4 show the operation status of distance measuring elements for earth faults and phase
faults respectively. Line 5 shows the operation status of blinder elements.

Lines 6 to 9 show the status of overcurrent, directional earth fault and overvoltage elements. Idnes
10 to 13 show the status of undervoltage elements. Line 14 shows the status of the overcurrent
element for breaker failure protection, power swing blocking element, out-of-step ptotection
element and broken conductor detection element. Line 15 shows the status of the powertswing
blocking element and thermal overload element.

Line 16 shows the status of elements used for autoreclose.

The status of each element is expressed with logical level "1" or "0". Status "1 means the element
is in operation.

To display all the lines on the LCD, press the & and ¥ keys.

4.2.4.4Displaying the Status of the Time Synchronization Source

The inner clock of the GRZ100 can be synchronized with external'elocks such as the IRIG-B time
standard signal clock or RSM (relay setting and monitoring “system) clock or by an
IEC60870-5-103 control system. To display on the LCD*Sghether these clocks are active or
inactive and which clock the relay is synchronized with, do the following:

e Select 2 (= Status) on the top "MENU" screen to displaythe "Status" screen.

e Select 4 (= Time sync source) to display the status oftime synchronization sources.

/2 Time synchronizafiomhgsource
*IRIG: Active

RSM: Inactive

I1EC: Inact i vge

The asterisk on the far left shows‘thatfthe inner clock is synchronized with the marked source
clock. If the marked source clockis, inagtive, the inner clock runs locally.

For the setting time synchronization, see Section 4.2.6.6.

4.2.4.5Adjusting the Time
To adjust the clock whentthe fternal clock is running locally, do the following:
e Select 2 (= Status) on, the top "MENU" screen to display the "Status" screen.

e Select 5 (= Glock adjustment) to display the setting screen.

(a2 12/Feb/1998 22:56:19 [Locall 1/ 5
Mg nlute ( 0- 59) : 41 _

Hour ( 0- 23): 22

Dav ( 1- 31): 12

Month ( 1- 12): 2

Year ( 1990- 2089): 1998

Line 1 shows the current date, time and time synchronization source with which the internal clock
is synchronized. The time can be adjusted only when [Local] is indicated on the top line, showing
that the clock is running locally. When [IRIG] or [RSM] or [IEC] is indicated, the following
adjustment is invalid.

e Enter a numerical value within the specified range for each item and press the | ENTER | key.

e Pressthe key to adjust the internal clock to the set hours without fractions and return to
the previous screen.
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If a date which does not exist in the calendar is set and key is pressed, "Error: Incorrect
date" is displayed on the top line and the adjustment is discarded. Adjust again.

4.2.4.6Displaying the Direction of Load Current

To display the direction of load current on the LCD, do the following:

e Select 2 (= Status) on the top "MENU" screen to display the "Status" screen.

e Select 6 (= Direction) to display the status of the relay elements.

s 2
Phase
Phase
Phase

Direction
A
B :
C:

Forward
Forward

Forward

Note: If the load current is less than 0.04xIn, the direction is expressed asy----*.
The BFL element is used to detect the direction of load current'and shared with blinder. (See

Figure 2.4.1.13.)

4.2.5 Viewing the Settings

The sub-menu "Setting (view)" is used to view the settings made using the sub-menu "Setting

(change)".
The following items are displayed:

Relay version

Description

Relay address in the RSM (selay) setting and monitoring system) or IEC60870-5-103

communication
Recording setting
Status setting
Protection setting
Binary input setting
Binary output settihg
LED setting

Enter a number 6n thg ECD to display each item as described in the previous sections.

4.2.5.1Relay Version

To view the rélay version, do the following.

o { Press 3 (& Setting (view)) on the main "MENU" screen to display the "Setting (view)" screen.

Setting(view)

/1
1=Version
4=Record
7=Binary

2=Description
b=Status
input 8=Binary

3=Comm.
6=Protection
output 9=LED

e Press 1 (= Version) on the "Setting (view)" screen and the "Relay version" screen appears.
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/2 Relay version 3/ 6
Relay type: * %k k ok ok ok k k k ok k k k k k k *k *k *k k k Xk
Serial No. : k %k %k ok ok ok ok %k k ok k k k k ok k k k k k k Xk
Main software: * %k %k k k sk k k %k k k k k %k k% %k *k %k % k k %
FD software: * %k %k %k k sk k k %k k k k k %k %k % *k %k % k k %
PLC data: k ok ok ok ok ok k ok ok ok ok k(K k k k k k k k)
IEC103 data: k ok ok ok ok k ok ok k ok k ok (k ok k k k k k k)
4.2.5.2Settings

The "Description”, "Comm.", "Record", "Status", "Protection"”, "Binary anput's" Binary output"
and "LED" screens display the current settings input using the "Setting (change)®™sub-menu.

4.2.6 Changing the Settings

The "Setting (change)" sub-menu is used to make or change settings forghe following items:
Password
Description
Address in the RSM or IEC60870-5-103 communigation
Recording
Status
Protection
Binary input
Binary output
LED

All of the above settings except the password can be seen using the "Setting (view)" sub-menu.

4.2.6.1Setting Method

There are three setting methods as®ollows.
- To enter a selectiVie nimber
- To enter numerieal values

- To enter agtext Staing

To enter a seleetedmtimber
If a scréen asfshown below is displayed, perform the setting as follows.

Theémnumber to the left of the cursor shows the current setting or default setting set at shipment. The
clirsorfcan e moved to upper or lower lines within the screen by pressing the A and ¥ keys. If
settingi(chiange) is not required, skip the line with the A and ¥ keys.

/3 Metering 3/3
Display value 1=Primary 2=Secondary 1
Power (P/Q) 1=Send 2=Receive 1
Current 1=Lag 2=Lead 1 _

e Move the cursor to a setting line.

e Enter the selected number. (Numbers other than those displayed cannot be entered.)

e Press the | ENTER | key to confirm the entry and the cursor will move to the next line below.
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(On the lowest line, the entered number blinks in reverse video.)
e After completing the setting on the screen, press the key to return to the upper menus

To correct the entered number, do the following:

o Ifitis before pressing the | ENTER | key, press the | CANCEL| key and enter the new'aumber.

e [fitis after pressing the | ENTER | key, move the cursor to the correcting line by pressing the
A and V¥ keys and enter the new number.

Note:  Ifthe | CANCEL| key is pressed after any of the entry is confirmed by, pfessing the
ENTER | key, all the entries performed so far on the screen concernedyare canceled and

screen returns to the upper one.

When the screen shown below is displayed, perform setting as follows.

The number to the right of "Current No. =" shows the current sétting.

/6 Protection scheme

1=3Z0NE 2=Z1-EXT 3=PUP 4=POP 9 =UO0P 6=BOP

7=POP+DEF 8=UOP+DEF 9=BQPs+DEF 10=PUP+DEF
Current No.= 2 Sevlect No. =

e Enter a number to the right of "Select No. =%{(Numbers other than those displayed cannot be
entered.)

e Press the [ ENTER | key to confirm the #ntiy and the entered number blinks in reverse video.

e After completing the setting onghe sereengpress the key to return to the upper screen.

To correct the entered number, de,thefollowing:

e Ifitis before pressing the | BNEEERY key, press the [ CANCEL| key and enter the new number.

e [fitis after pressing thef/ENTER | key, enter the new number.

To enter numerical values
When the screen shownibelow is displayed, perform the setting as follows:

The number to the Teft 0fthe cursor shows the current setting or default setting set at shipment. The
cursor can be moyed 1o upper or lower lines within the screen by pressing the A and ¥ keys. If
setting (chan@&)is not required, skip the line with the & and ¥ keys.

/¥ Distance 1/36
1S ( 0.01- 50.00): 0.01 _ Q
Z1XS ( 0.01- 50.00): 0.01 Q
Z1S61( 0- 45) : 0 deg

e Move the cursor to a setting line.

e Enter the numerical value.

e Press the | ENTER | key to confirm the entry and the cursor will move to the next line below.
(If a numerical value outside the displayed range is entered, "Error: Out of range" appears on
the top line and the cursor remains on the line. Press the | CANCEL| key to clear the entry.)

e After completing the setting on the screen, press the key to return to the upper screen.
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To correct the entered numerical value, do the following:

e If it is before pressing the |[ENTER | key, press the |CANCEL| key and enter the new

numerical value.

e [fitis after pressing the | ENTER | key, move the cursor to the correcting line by pressing the

A and ¥ keys and enter the new numerical value.

Note:

If the | CANCEL)| key is pressed after any of the entry is confirmed by pressing the

ENTER | key, all the entries performed so far on the screen concernedsare canceled and

screen returns to the upper one.

To enter a text string

Text strings are entered in the bracket on the "Plant name" or "Description’,screen.

To select a character, use keys 2, 4, 6 and 8 to move blinking cursoridown, left, right and up, "—>"
and "<«" on each of lines 2 to 4 indicate a space and backspacg, reéspectively. A maximum of 22

characters can be entered within the brackets.

/3 Plant name [

abcdefghijklmnopagrstuiwWxwz
0123456789 1" #$%& .. G

ABCDEFGHI JKLMNOPQRSTUVWXWW ") []@_

]

“«——>
{}*/+-<=> <7
«——>

e Set the cursor position in the bracket by selecting®=" or "<—" and pressing the [ ENTER | key.

e Move the blinking cursor to a selecting chatacter.

e Press the [ENTER | key to entepthe blinking character at the cursor position in the bracket on

the top line.

e Press the key to confizm the entry and return to the upper screen.

To correct the entered character, (do gither of the followings:

e Discard the charaeter by selecting "<" and pressing the | ENTER | key, and enter the new

character.

e Discard the whele entgy by pressing the | CANCEL| key and restart the entry from the first.

To complete the'setting

Even after making entries on each setting screen by pressing the | ENTER | key, the new settings
are not yetwsedfor operation, though stored in the memory. To validate the new settings, take the

following steps.

o Pressthe key to return to the upper screen. Repeat this until the confirmation screen
shown below is displayed. The confirmation screen is displayed just before returning to the

*Setting (change)" sub-menu.

/ 2k k ok k k %k Kk k k k k Kk K k K K

Change settings ?
Enter=Yes

Cancel=No

e When the screen is displayed, press the | ENTER | key to start operation using the new settings,
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or press the | CANCEL | key to correct or cancel the entries. In the latter case, the screen turns
back to the setting screen to enable reentries. Press the | CANCEL| key to cancel entries made

so far and to turn to the "Setting (change)" sub-menu.

4.2.6.2Password

For the sake of security of setting changes, password protection can be set as follows;

e Press 4 (= Setting (change)) on the main "MENU" screen to display the "Setting (€¢hange)"

screen.

1=Password
4=Record
7=Binaryv

inoput

/1 Setting(change)

2=Description
b=Status

8=Binarv outout

3=Commf
6=Protelctiion
9=LED

e Press 1 (= Password) to display the "Password" screen.

/2 Password
Input
Retype

new password
new password

e Enter a 4-digit number within the brackets of"Input new password" and press the [ ENTER

key.

e For confirmation, enter the same 4-digitnumber'in the brackets of "Retype new password" and

press the key.

e Press the key to display“thé confirmation screen. If the retyped number is different

from that first entered, the followingymessage is displayed on the bottom of the "Password"
screen before returning to the Bippe? screen.

"Mismatch-passwordsunchanged"

Reentry is then requested.

Password trap

After the passwordshasibeen set, the password must be entered in order to enter the setting change

screens.

If 4 (= Setfing” (change)) is entered on the top "MENU" screen, the password trap screen
"Passwiord s displayed. If the password is not entered correctly, it is not possible to move to the
"Setfing (Change)" sub-menu screens.

Password

Input password

Canceling or changing the password

To cancel the password protection, enter "0000" in the two brackets on the "Password" screen. The
"Setting (change)" screen is then displayed without having to enter a password.

The password can be changed by entering a new 4-digit number on the "Password" screen in the
same way as the first password setting.
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If you forget the password

Press [CANCELJ and [RESET] keys together for one second on the top "MENU" screen. The
screen goes off, and the password protection of the GRZ100 is canceled. Set the password again.

4.2.6.3Description
To enter the plant name and other data, do the following. These data are attached to records.

e Press 4 (= Setting (change)) on the main "MENU" screen to display the "Setting (¢hange)"
screen.

e Press 2 (= Description) to display the "Description" screen.

/2 Description
1=Plant name 2=Description

e To enter the plant name, select 1 (= Plant name) on the "Desesiption" screen.

3 Plant name L _ ]
ABCDEFGHIJKLMNOPQRSTUVWXYZ “® []10_ «——
abcdefghijkImnoparstdvmwxwz {}*x/+-<=> -
0123456789 !7#8%&" o & “——

To enter special items, select 2 (= Description) on the”'Description" screen.

/3 Description [ 4 2 1

ABCDEFGHI JKLMNORAQRSTUVWXYZ () TT1@ «——>
abcdefeghiiklmnomarstuvwxvz {l*x/+-<{=> <>
0123456789 W HS & .. " «——>

e Enter the text string.

The plant name and specialsitems entered are viewed with the "Setting (view)" sub-menu and
attached to disturbance records when they are displayed on a local or a remote PC.
4.2.6.4Communicatiof

If the relay is linked%with RSM (relay setting and monitoring system) or IEC60870-5-103, the
relay address must befset. Do this as follows:

e Press 4 (= Setting (change)) on the main "MENU" screen to display the "Setting (change)"
scréen.

o (Press 3 (5Comm.) on the "Setting (change)" screen to display the "Communication" screen.

/2 Communication
1=Address/Parameter
2=Switch

e Press 1 (= Address/Parameter) to enter the relay address number.

— 191 —



TOSHIBA 6F2S0846

/3 Address/Parameter 1 15
HDLC ( 1= 32): 1

IEC ( 00— 254): 2

SYADJ ( —9999— 9999): (6] ms
IP1—1 ( 0— 254): (o]

IP1—2 ( 00— 254): 0

IP1—3 ( 00— 254): 0

IP1—4 ( 0— 254): 0

SM1—1 ( 00— 254): 0

SM1—2 ( 0— 254): 0

SM1—3 ( 0— 254): 0

SM1—4 ( 0— 254): 0

GW1—1 ( 0— 254): 0

GW1—2 ( 0— 254): 0

GW1—3 ( 0— 254): 0

GW1—4 ( 0— 254): 0

e Enter the address number on "HDLC" column for RSM “and/or "IEC" column for
IEC60870-5-103 and the compensation value on "SYABDJ" column for adjustment of time
synchronization of protocol used. (—: lags the timey+: leads the time) And enter IP address for
IP1-1 to IP1-4, Subnet mask for SM1-1 to SM1-4, andyDefault gateway for GW1-1 to GW1-4.

IP add Dokkok | kkok ksk skokx
address: s, oy
IP1-1 IP1-2 IP1-3 IP1-4
Subnet mask SM1-1 to SM1-4 and Defaultigateway GW1-1 to GW1-4: same as above.

e Press the key.

CAUTION: Do not overlap the nuniber in'a network.

e Press 2 (= Switch) on the "Cemmunication" screen to select the protocol and transmission
speed (baud rate), etc., of thesRSMyor IEC60870-5-103.

/3 Switch 17 *
PRTCL1 1=HDLC 2=1EC103 2
232cC 1=9. 6 2=19. 2 3=38. 4 4=57. 6 4
IECBR 1=9. 6 2=19. 2 2
I ECBLK 1=Normal 2=Blocked 1

e Select the nimbercorresponding to the system and press the | ENTER | key.

<PRTCL1>

PRTEL1 Tsused to select the protocol for channel 1 (COM1 or OP1) of the serial communication
poft RSA485 or FO (fibre optic).

e Whenfthe remote RSM system applied, select 1 (=HDLC). When the IEC60870-5-103
applied, select 2 (=IEC103).

<232C>
This line is to select the RS-232C baud rate when the RSM system applied.

Note: The default setting of the 232C is 9.6kbps. The 57.6kbps setting, if possible, is recommended to
serve user for comfortable operation. The setting of RSM100 is also set to the same baud rate.

<IECBR>
This line is to select the baud rate when the IEC60870-5-103 system applied.
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<|IECBLK>

Select 2 (=Blocked) to block the monitor direction in the IEC60870-5-103 communication.

4.2.6.5Setting the Recording

To set the recording function as described in Section 4.2.3, do the following:

e Press 4 (= Setting (change)) on the main "MENU" screen to display the "Setting (change)"

screen.

e Press 4 (= Record) to display the "Record" screen.

/2 Record
1=Fault record 2=Event recofrd
3=Disturbance record
4d=Automatic test interval
Setting the fault recording
e Press 1 (= Fault record) to display the "Fault record" scfeen.
/3 Fault record 1/ 1
Fault locator 0=0ff 1=0n 1T _
e Enter 1 (= On) to record the fault location.
Enter 0 (= Off) not to record the fault location.
e Press the | ENTER | key.
Setting the event recording
e Press 2 (= Event record) to display the "Event record" screen.
/3 Event reéecord 1129
BITRN ( 0-— 128): 128 _
EV1 ( 0— 3071): 0
EV2 ( 0o— 3071): 1
EV3 ( 0o— 3071): 1
EV4 ( 0— 3071): 1
EVE ( 0— 3071): 3071
ENV 6 ( 0— 3071): 3071
E 47 ( 0— 3071): 3071
EVs ( 0— 3071): 3071
EVo9 ( 0— 3071): 3071
EV10 ( 0o— 3071): 3071
EVi28 ( 0o— 3071): 3071

<BITRN>

e Enter the number of event to record the status change both to "On" and "Off". If enter 20, both

status change is recorded for EV1 to EV20 events and only the status change to "On" is
recorded for EV21 to EV128 events.
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<EV#*>

e Enter the signal number to record as the event in Appendix B. It is recommended that this
setting can be performed by RSM100 because the signal name cannot be entered by ECD
screen. (Refer to Section 3.4.2.)

Setting the disturbance recording

e Press 3 (= Disturbance record) to display the "Disturbance record" screen.

/3 Disturbance record
1=Record time & starter
2=Scheme switch
3=Binary signal

e Press 1 (= Record time & starter) to display the "Record time & stagter"™Screen.

/4 Record time & starter 1/5
Time ( 0.1- 3.0): 2.0 A
0CP-S( 0.5- 250.0): 10470 A
0CP-G ( 0.5- 250.0): 10.£0 A
UVP-S( 0- 132): 0.0 v
UVP-G( 0 - 76 )% 517 V

e Enter the recording time and starter elemeng'settings.

To set each starter to use or not to use, do theYfollowing:

e Press 2 (= Scheme switch) on thefBistutbance record" screen to display the "Scheme switch"
screen.

/4 Scheme swivtch 1
TRIP 0=07F 1=0n 1
OCP-3S 0=0f"f 1=0n 1
OCP-G 0=0¢ T 1=0n 1

UVP-S 0=0ff 1=0n 1
UVP- G 0=0ff 1=0n 1

e Enter 1 to usesas a‘starter.

e Press 3 (= Binary signal) on the "Disturbance record" screen to display the "Binary signal"

screen.
/"4 Binary signal 1/32
SIG1 ( 0- 3071): 1_
S1G2 ( 0- 3071) : 2
SIG3 ( 0- 3071): 3
S1G4 ( Oj 3071): 4
S1G32 ( 0- 3071): 0

e Enter the signal number to record binary signals in Appendix B. It is recommended that this
setting can be performed by RSM100 because the signal name cannot be entered by LCD screen.
(Refer to Section 3.4.3.)
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Setting the automatic testing

e Press 4 (= Automatic test interval) to display the "Automatic test interval" screen.

/3 Automatic test interval 1/1
Chann ( 1- 24) 12 _ hrs

o Enter the test intervals of the signal channel.

4.2.6.6 Status
To set the status display described in Section 4.2.4, do the following.

e Press 5 (= Status) on the "Setting (change)" sub-menu to display the,"Status" screen.

/2 Status

1=Metering

2=Time synchronization
3=Time zone

Setting the metering

e Press | (= Metering) to display the "Metering" screen.

/3 Metering 1/3
Display value 1=Pfrimary 2=Secondary 1
Power (P/Q) W=Sdnd 2=Receive 1
Current 1zLag 2=Lead 1

e Enter the selected number andpressithe | ENTER | key. Repeat this for all items.

Note: Power and Current sefting

| Active Power Display |

Powensetting=1(Send) Power setting=2(Receive)
| \ |
| Reactive Power Display |
Current setting=1(Lag) Current setting=2(Lead)
+ + - -
Vv LV
N\ N\
- - + +

Setting the time synchronization

The calendar clock can run locally or be synchronized with external IRIG-B time standard signal,
RSM clock or IEC60870-5-103. This is selected by setting as follows:

e Press 2 (= Time synchronization) to display the "Time synchronization" screen.
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/3 Time synchronization

0=0ff 1=1RIG 2=RSM 3=I1EC

Current No. =0 Select No. =

e Enter the selected number and press the | ENTER | key.

Note: When to select IRIG-B, RSM, or IEC, check that they are active on the "Time synchronization
source" screen in "Status" sub-menu. If it is set to an inactive IRIG-B, RSM, or IECgthe
calendar clock runs locally. IEC is available only for relay model with IEG60870-5-103
communication.

Setting the time zone

When the calendar clock is synchronized with the IRIG-B time standagd, 1t{is possible to transform
GMT to the local time.

e Press 3 (= Time zone) to display the "Time zone" screen.

/3 Time zone 1/1
GMT ( -12- +12): 9V _ hrs

o Enter the difference between GMT and local'time ‘and press the | ENTER | key.

4.2.6.7Protection

The GRZ100 can have 8 setting gro@ips, for protection in order to accommodate changes in the
operation of the power system. Ong'setting group is assigned active. To set the protection, proceed
as follows:

e Press 6 (= Protection) on thes!Setting (change)" screen to display the "Protection" screen.

/2 Protecttan
1=Changel active group
2=Change setting
3=Copy. group

Changing the active group

e Press 1 (zChange active group) to display the "Change active group" screen.

/3 JChange active group (Active group= %)
1=Groupl 2=Group?2 3=Group3 4=Group4
Ib=Groupb 6=Groupb T7=Group7 8=Group8
Current No.= * Select No. =

e Enter the selected number and press the | ENTER | key.

Changing the settings

Almost all the setting items have default values that are set when the product was shipped. For the
default values, see Appendix D and H.

To change the settings, do the following:
e Press 2 (= Change setting) to display the "Change setting" screen.
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/3 Change setting (Active group= *)
1=Groupl 2=Group? 3=Group3 4=Group4
b=Groupb 6=Groupb T7=Group? 8=Group38

e Press the group number to change the settings and display the "Protection” screen. (Imymodel
100 series, 3 = Autoreclose is not displayed.)

/4 Protection (Group *)
1=Line parameter
2=Trip

3=Autoreclose

Setting the line parameters
Enter the line name, VT&CT ratio and settings for the fault locatomas follows:

e Press | (= Line parameter) on the "Protection" screen to displayathe "Line parameter" screen.

/5 Line parameter (Group *)
1=Line name

2=VT & CT ratio

3=Fault locator

e Press | (= Line name) to display the "Line name" séreen.

e Enter the line name as a text string.

e Press the key to return the display goythe "Line parameter” screen.
e Press 2 (= VT&CT ratio) to display the "WiT&CT ratio" screen.

/6 VT & CT 4. atlio 1./ 4
VT ( 1=9,200000) : 2200 __

VTs1 ( T=, 220000) : 2200

VTs1 ( 11—/ 20000): 2200

CT ( "= 20000): 400

e Enter the VT ratiogorfprotection function and press the [ ENTER | key.

e Enter the VTsI'ratio and/or VTs2 ratio for autoreclose function and press the key.
VTsl is used for, the VT ratio setting for voltage and synchronism check of autoreclose
function. VTs2 ismised for the VT ratio setting for the other voltage and synchronism check at
the timefof #wo-breaker autoreclose.

e Hmterithe €T ratio for protection function and press the | ENTER | key.
o Press the key to return the display to the "Line parameter" screen.

e Pressf3 (= Fault locator) to display the "Fault locator" screen.
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/6 Fault locator 1/13
X1 ( 0.00 - 199.99) 10.00 - Q
X0 ( 0.00 - 199.99) 34.00 Q
X0m ( 0.00 - 199.99) 2.00 Q
R1 ( 0.00 - 199.99) 0.20 Q
RO ( 0.00 - 199.99) 0.20 Q
Z0B-L ( 0.00 - 199.99) 10.00 Q
Z0B-R( 0.00 - 199.99) 10.00 Q
Kab ( 80 - 120) 100 %
Kbc ( 80 - 120) 100 %
Kca ( 80 - 120) 100 %
Ka ( 80 - 120) 100 %
Kb ( 80 - 120) 100 %
Kc ( 80 - 120) 100 %
Line ( 0.0 - 399.9) 80.0 km

e Enter the setting and press the | ENTER | key for each itentt

e Press the key after completing the settings{ to’ feturn the display to the "Line
parameters" screen.

Setting the protection function

To set the protection schemes, scheme switches,and”protection elements, do the following.
Protection elements are the measuring elements,and timers.

Note: Depending on the selected protection/seheme and scheme switch setting, some of the scheme
switches and protection elem@nts ar¢ not' used and so need not be set. The protection function
setting menu of the GRZM00 doés not display unnecessary setting items. Therefore, start by
setting the protection sghemefthen set the scheme switch, then the protection elements.

As a result of the above, néte that some of the setting items described below may not appear in
the actual setting.

e Press 2 (= Trip) on the #Proteetion” screen to display the "Trip" screen.

/5 Trip (Groupn =)
1=Prostecthion scheme

2=Scheme switch

3=fProtection element

Protection s€heme Setting

e Pressil (=iRrotection scheme) on the "Trip" screen to display the "Protection scheme" screen.

/6 Protection scheme

1=3Z0NE 2=Z1-EXT 3=PUP 4=POP 5=U0P 6=BOP

7=POP+DEF 8=UOP+DEF 9=BOP+DEF 10=PUP+DEF
Current No.= 2 Select No. =

e Seclect the protection scheme to be used by entering the number corresponding to the

protection scheme and press the [ENTER | key.

e Press the key to return to the "Trip" screen.

Setting the scheme switches

e Press 2 (= Scheme switch) on the "Trip" screen to display the "Scheme switch" screen.
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/6 Scheme switch 1/ % %
ZsS—C 1=Mho 2=Quad 1
ZG—C 1=Mho 2=Quad 1
BLZONE 1=COM 2=IND 1
Z1CNT 1=1 2=2 3=3 4=4 5=5 1
PSB—2Z1 0=0ff 1=0n 1
PSB—TP 0=0ff 1=0n 1
UVPWIEN O0=0ff 1=0n 0
SCFCNT 1=BLK 2=trip 2
STUB 0=0ff 1=0n (6]
SOTF—DL 1=CB 2=UV 3=Both 1
SOTF—ND O0=0ff 1=0n (0]
ZFBT 0=0ff 1=0n

oCIBT 0=0ff 1=0n 0
MOC I 1=Long 2=Std 3=Very 4FEx% 2
EFBT 0=0ff 1=0n (6]
EFBTAL 0=0ff 1=0On 0
DEFFEN 0=0ff 1=DT 2=I1DMTW (¢}
DEFREN 0O=0ff 1=DT 2=IDMT (0]
DEFBTAL O0=0ff 1=0n 0
DEF I 0=0ff 1=NOD 2=F) 3=R 0
MEF I 1=Long 2=Std /83=Vewy 4=Ext 2
OVS1EN 0=0ff 1=DT 2=1DMT (¢}
OVS2EN 0=0ff 1=0n (¢}
UVG1EN 0=0ff M=EDT[2==IDMT (0]
UVG2EN 0=0f ff 1=0n (0]
VBLKEN 0=04f f QGIIsOn 0
BCDEN 0=0f ' 1=0n 0
CRSCM O0=0Ogff, T=On 1
CHSEL 1=SifngWwe 2=Guard 3=And 1
BOSWwW I=Noxmal 2=Inverse 1
ZONESEL (1=22 2=Z3 1
ECHO O=@ff 1=0On 1
WKIT O0=s0ff 1=0n 1
CH-=DE F 1=CH1 2=CH2 1
BODEF§W, 1=Active 2=Inactive 1
BF 1 0o=0ff 1=T 2=TOC 0
B F2 0=0ff 1=0n 0
BIFEXT 0=0ff 1=0On (0]
O S 0=0ff 1=Trip 2=BO 0
THMT 0=0ff 1=0On (6]
THMAL 0=0ff 1=0n 0
VTF1EN 0=0ff 1=0n 2=0OPT—On 1
VTF2EN 0=0ff 1=0n 2=0OPT—On 1
VTF—2Z4 0=0ff 1=0n 1
CHMON 0=0ff 1=0n 1
LSSV 0=0ff 1=0n (o]
SVCNT O=ALM&BLK 1=ALM (6]
CTSV 0=0ff 1=ALM&BLK 2=ALM 0
FL—Z0OB 0=0ff 1=0On (6]
AOLED 0=0ff 1=0On 1

e Enter the number corresponding to the switch status to be set and press the | ENTER | key for
each switch.
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e After setting all switches, press the key to return to the "Trip" screen.

Setting the protection elements O
e Press 3 (= Protection element) to display the "Protection element" screen. O
/6 Protection element (Group *)
1=Distance 2=PSB&0OST 3=0GC,DEF&UYV
4=Command trip L 4

<Distance> \

e Press 1 (= Distance) to display the "Distance" screen. The measurin%ﬁs and timers used

in the distance protection are set using this screen. 0
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/7 Distance 1/ % %
Z18 ( 0. 01— 50. 00): 0. 01 Q
Z1XS ( 0. 01— 50. 00): 01 Q
Z1S01 ( 0— 45): 0 de g
Z18062 ( 45— 90): 90 de g
BFR1S ( 0. 10— 20. 00): 0. 10 Q
BFRXS ( 0. 10— 20. 00): 0. 10 Q
Z28 ( 0. 01— 50. 00): 0. 01 Q
BFR2S ( 0. 10— 20. 00): 0. 10 Q
ZFS ( 0. 01— 50. 00): 0. 01 Q
BFRFS ( 0. 10— 20. 00): 0. 10 Q
Z3S ( 0. 01— 50. 00): 1. 00 Q
Z23S6 ( 45— 90): 60 d e'g
ZBS6 ( 0— 45): 5 de g
BFRS ( 0. 10— 20. 00): 0. 10 Q
BFLSH ( 90— 135): 120 de g
ZR 1S ( 0. 01— 50. 00): 1. 00 Q
ZR2S ( 0. 01— 50. 00): 1. 00 Q
Z4S ( 0. 01— 50. 00): 1. 0.0 Q
BRRS ( 0. 10— 20. 00): 0. /10 Q
ZNDS ( 0. 01— 50. 00): 0. 0O Q
BNDS ( 0. 10— 20. 00): 0.0 Q
TZ1S ( 0. 00— 10. 00): 000 s
TZNDS ( 0. 00— 10. 00)& 0. 00 s
Z1G ( 0. 01— 50. 0@Y.: 0. 01 Q
Z1XG ( 0. 01— 50. 0m0) : 0. 01 Q
Z1G61 ( o- 450 0 deg
Z1GH 2 ( 45—, 9.0 90 de g
BFR1G ( 0. 10& 20. 00): 0. 10 Q
BFRXG ( 0. 14— 20. 00): 0. 10 Q
Z2G ( 0. O1—=950r 00): 0. 01 Q
BFR2G ( 0. #40=, 20. 00): 0. 10 Q
ZFG ( 0O.0@AaA—100. 00): 0. 01 Q
BFRFG ( 0. 10%= 20. 00): 0. 10 Q
Z3G ¢ ©. 0)1—100. 00): 1. 00 Q
Z3G6H ( 45— 90): 60 de g
ZBGoO ( 0o— 45): 5 de g
BFRG ( 0. 10— 20. 00): 0. 10 Q
BFALGO ( 90— 135): 120 de g
ZR1i G ( 0. 00— 50. 00): 0. 00 Q
ZR2'G ( 0. 00—100. 00): 0. 0O Q
Z4 G ( 0. 01—100. 00): 1. 00 Q
BIR'R G ( 0. 10— 20. 00): 0. 10 Q
Kr s ( 0o— 1000): 0] %
Kx s ( (O 1000): (6] %
Krm ( 0— 1000): 0 %

K xm ( 0— 1000): 0 %
KrsR ( (O 1000): (6] %
KxmR ( 0o— 1000): 0] %
ZNDG ( 0. 01—100. 00): 0. 01 Q
BNDG ( 0. 10— 20. 00): 0. 10 Q
TZ1G ( 0. 00— 10. 00): 0. 00 s
TZNDG ( 0. 00— 10. 00): 0. 0O s
Z1C ( 0. 00— 5. 00): 0. 00 A

V n ( 100— 120): 110 \%
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e Enter the numerical value and press the | ENTER | key for each element.

e After setting all elements, press the key to return to the "Protection element" menD

<PSB&OST> Q\
e Press 2 (= PSB&OST) to display the "PSB & OST" screen. The measuring eleme d
timers used in the power swing blocking and out-of-step tripping are set using this screen.

/7 PSB&OST 17 9 *
PSBSZ ( 0. 50— 15. 00): 0. 50 __ Q

PSBGZ ( 0. 50— 15. 00): 0. 50 __

TPSB ( 20— 60): 40 5

OSTR1 ( 3. 0— 30. 0): 1. 0

OSTR2 ( 1. 0— 10. 0): 1. 0

OSTXF ( 1. 0— 50. 0): 1. 0

OSTXB ( 0. 2— 10. 0): 0. 2 Q

TOST1 ( 0. 01— 1. 00): 0. 01 s

TOST2 ( 0. 01— 1. 00): 0. 01 s

e Enter the numerical value and press the keyfo element.

e After setting all elements, press the key to re

<0C, DEF&UV> \!
e Press 3 (= OC, DEF&UV) to display&' C, DEF&UV" screen. The overcurrent,

undervoltage and directional earth fau ents and timers are set using this screen.

i
S

o the "Protection element" menu.

L 4

Q
o
¥

L 4
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/7 OC, DEF&UV 1/ % %
OCH ( 2. 0— 15. 0): 2. 0 A
TSOTF ( 0— 300): 5 s
OCBF ( 0. 5— 10. 0): 0. 5 A
TBF1 ( 50— 500): 50 ms
TBF2 ( 50— 500): 0 ms
DEFFI ( 0. 5— 5. 0): 0. 5 A
DEFFV ( 1. 7— 21. 0): 1. 7 \Y
DEFRI ( 0. 5— 5. 0): 0. 5 A
DEFRV ( 1. 7— 21. 0): 1. 7 \Y
DEF@ ( 0— 90): 0 dlerfg
TDEF ( 0. 00— 10. 00): 3. 00 s
TDER ( 0. 00— 10. 00): 3. 00 s
ocC ( 0. 5— 100. 0): 0. 5 A
TOC ( 0. 00— 10. 00): 1. 00 s
OCI1 ( 0. 5— 25. 0): 0. 5 A
TOCII ( 0. 05— 1. 00): 1. 00
TOCIR ( 0. 0— 10. 0): 0. 0O s
EF ( 0. 56— 5. 0): 045 A
TEF ( 0. 00— 10. 00): 1. 00 s
EFI ( 0. 5— 5. 0): 0. 5 A
TEFI ( 0. 05— 1. 00): 1% 00
TEFIR ( 0. 0— 10. 0): Q, O s
EFL ( 0. 5— 5. 0); 0. 5 A
uvcecyv ( 10— 60): 10 \Y
uvcz ( 0. 0— 50._0)% 0. O Q
uvceé ( 45— 9 0% 60 de g
UVFS ( 50— 1700 ): 50 \Y
uvLs ( 50+ 100): 50 \Y
UVFG ( 10 — 60): 10 \Y
UvLG ( 10= 60): 10 \Y
OCDP ( 045~ 10. 0): 4. 0 A
OoOVSi ( 50 0—]"150. 0): 120. O \Y%
TOS11 ( O0."05= 100. 0): 10. 00
TOS1 ( ©. 0)0—300. 00): 0. 10 s
TOS 1R 4 0. 0— 300. 0): 0. O s
0 S 1,D P 10— 98): 95 %
TUG?2 ( 0. 00—300. 00): 0. 10 s
VGB LK 5. 0— 20. 0): 10. O \Y
B'CD ( 0. 10— 1. 00): 0. 20
FBCD ( 0. 00—300. 00): 0. 0O s
THM ( 2. 0— 10. 0): 5. 0 A
THMIP ( 0. 0— 5. 0): 0. O A
TTHM ( 0. 5— 300. 0): 10. O min
THMA ( 50— 99): 80 9%

e Enter the numerical value and press the | ENTER | key for each element.

e After setting all elements, press the key to return to the "Protection element" menu.

<Command trip>

Press 4 (= Command trip) to display the "Command trip" screen. The timers used in the

command protection are set using this screen(*).
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/7 Command trip 1/ 1
TDEFF( 0.00- 0.30): 0.00 _ s
TDEFR( 0.00- 0.30): 0.00 S
TCHD ( 0- 50) : 12 ms
TCHDE ( 0- 50) : 20 ms
TREBK( 0.00- 10.00) : 0.10 s
TECGB( 0.00-200.00) : 0.10 s
TSBCT( 0.00- 1.00): 0.10 s

e Enter the numerical value and press the | ENTER | key for each timer.

e After setting all timers, press the key to return to the "Proteetionyelement setting"
menu.

(*) As described in the "Notes on setting", if the protection scheme is setito 3ZONE, Z1-EXT, PUP,

POP or UOP, no setting items are displayed in the "Command,tripthsereen. Press the key

to return to the upper screen.

Setting the autoreclose function
To set the autoreclose mode, scheme switches and autoreelose’elements, do the following:

Note: Depending on the autoreclose mode and sehememswitch setting, some of the scheme switches
and autoreclose elements are not used and’so doynot need to be set. The autoreclose function
setting menu of the GRZ100 does not displaypunnecessary setting items. Therefore, start by
setting the autoreclose mode, and proceed,to set the scheme switch, then the autoreclose
elements.

As aresult of the above, noté®hat Soime 0f the setting items described below may not appear in
the actual setting.

e Press 3 (= Autoreclose) on th&y!Protection” screen to display the "Autoreclose" screen.

/5 Autorecdose (Group *)
1=Autoreclose/ mode

2=Schemel swhitch

3=AutofMeciw'se element

Setting the Autoreclase mede

e Press 1 (= Autoreglose mode) to display the "Autoreclose mode" screen.

769 AuUtoreclose mode
¥=D/isable 2=SPAR 3=TPAR 4=SPAR&TPAR
5=EXT1P 3=EXT3P

Current No.= 4 Select No. =

e Seleg¢t the autoreclose mode to be used by entering the number corresponding to the
autoreclose mode and press the | ENTER | key.

e Press the key to return to the "Autoreclose" screen.

Setting the scheme switches

e Press 2 (= Scheme switch) to display the "Scheme switch" screen.
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/6 Scheme switch 1/10
ARC-EXT 0=0ff 1=0n 0 -
ARGC-DEF 0=0ff 1=0n 0
ARG-BU 0=0ff 1=0n 0
VGHK 0=0ff 1=LB 2=DB 3=SY 1
ARC-SM 0=0ff 1=S2 2=83 3=54 0
ARC-SUC 0=0ff 1=0n 0
VTPHSEL 1=A 2=B 3=¢C 1
VT-RATE 1=PH/G 2=PH/PH 1
3PH-VT 1=Bus 2=Line 1
UARGSW 1=PT 2=P2 3=P3 1

e Enter the number corresponding to the switch status to be set and press the | ENTER | key for
each switch.

e After setting all switches, press the key to return to the®Autoreclose" screen.

Setting the autoreclose elements

e Press 3 (= Autoreclose element) to display the "Autoreclosg’element” screen.

/6 Autoreclose element (Group *)
1=Autoreclose timer
2=Synchrocheck

<Autoreclose timer>

e Press 1 (= Autoreclose timer) toudisplay the "Autoreclose timer" screen.

/7 Autoreclos%e, timer 1/13
TEVLV ( 0. 0f 170.0): 1.00 _ s
TRDY1 ( 5 300) : 60 s
TSPR1( Q. 01 10.0) : 0.80 s
TTPR1 (N0 0s1-100.00) : 0.60 s
TRR ( 0%1-100.00) : 2.00 s
TWH (% 0.1- 10.0) : 0.3 s
TS2 ( 5.0- 300.0): 20.0 s
TS2R ( 5.0- 300.0): 30.0 s
83 ( 5.0- 300.0): 20.0 s
YS3R ( 5.0- 300.0): 30.0 s
Teg ( 5.0- 300.0): 20.0 s
BS4R ( 5.0- 300.0): 30.0 s
TSUC ( 0.1- 10.0) : 3.0 s

e Enter the numerical value and press the | ENTER | key for each timer.
e ‘After setting all timers, press the key to return to the "Autoreclose element" menu.

<Synchrocheck>

e Press 2 (= Synchrocheck) to display the "Synchrocheck" screen for voltage check and
synchronism check elements.
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/7 Synchrocheck 1/11
OVB ( 10- 150) : 51 _ v
UVB ( 10- 150) : 13 v
OVL1 ( 10- 150) : 51 v
UvL1 ( 10- 150) : 13 v
SYTUV ( 10- 150) : 83 Vv
SY1T0V ( 10- 150) : 51 v
SY1e ( 5- 75) : 30 deg
TSYNT(C 0.01- 10.00) : 0.01 s
TDBL1(C 0.01- 1.00): 0.01 S
TLBD1(C 0.01- 1.00): 0.01 S
T3PLL(C 0.01- 1.00) : 0.05 s

e Enter the numerical value and press the {[ENTER | key for each element.

o After setting all elements, press the key to return to the ™Autoreclose element” menu.

Setting group copy

To copy the settings of one group and overwrite them_ to anothetigroup, do the following:

e Press 3 (= Copy group) on the "Protection" screen to display the "Copy group A to B" screen.

A
B

(
(

1-
‘I_

/3 Copy groupA to B

8)

3,

(Aetive

group= %)

e Enter the group number to be copi€din line/A and press the [ENTER | key.
e Enter the group number to be dyerwritten by the copy in line B and press the key.

4.2.6.8Binary Input

The logic level of binary input Signals can be inverted by setting before entering the scheme logic.
Inversion is used when thefinpugcontact cannot meet the requisite described in the Table 3.2.2.

e Press 7 (= Binary anput)on the "Setting (change)" sub-menu to display the "Binary input"

screen.
/2 sBTmary input 1/ %=
BISSW 1 1=Norm 2=Ilnv 1
BhpSW=2 1=Norm 2=Ilnv 1
B1TSW 3 1=Norm 2=1lnv 1
BISW 4 1=Norm 2=Ilnv 1
BISW 5 1=Norm 2=1lnv ]
BISWI6 1=Norm 2=1Inv 1
BISW17 1=Norm 2=1lnv 1
BISW18 1=Norm 2=1lnv ]
BISW26 1=Norm 2=Inv :
BISW27 1=Norm 2=1lnv 1
BISW28 1=Norm 2=1Inv 1
BISW34 1=Norm 2=1lnv 1
BISW35 1=Norm 2=1lnv 1
BISW36 1=Norm 2=1lnv 1

— 206 —



TOSHIBA 6F2S0846

e Enter 1 (= Normal) or 2 (= Inverted) and press the | ENTER | key for each binary input.

4.2.6.9Binary Output

All the binary outputs of the GRZ100 except the tripping command, signal for cofimand
protection and relay failure signal are user-configurable. It is possible to assign one signalior up to
6 ANDing or ORing signals to one output relay. Available signals are listed in Appendix B.

It is also possible to attach a delayed drop-off delay time of 0.2 seconds to these signals. The delay
drop-off time is disabled by the scheme switch [BOTD].

Appendix D shows the factory default settings.

To configure the binary output signals, do the following:

Selection of output module

e Press 8 (= Binary output) on the "Setting (change)" screen towdisplay the "Binary output"
screen. The available output module(s) will be shown. (Thé sexeen differs depending on the
relay model.)

/2 Binary output
1=10#2 2=10#3

e Press the number corresponding to the selg€ted output module to display the "Binary output"
screen.

/3 Binary outpdat (% % % % )
Select BO ( 1- *x)

Select No. =

Note: This setting is requireéd for albof the binary outputs. If any of the binary output is not used, enter
0 to the logic gates##1-#6.n assigning signals.

Selecting the output relay
e Enter the outputyrelay number and press the | ENTER | key to display the "Setting" screen.

/4 Segtting (BO1 of 10#2)
l=eg'ic gate type & delay timer
24=Input to logic gate

Setting the dogic gate type and timer

e Presg’l to display the "Logic gate type and delay timer" screen.

/5 Logic gate type & delay timer 1/ 2
Logic 1=0R 2=AND 1 _
BOTD 0=0ff 1=0n 1

e Enter 1 or 2 to use an OR gate or AND gate and press the [ENTER | key.

e Enter 0 or 1 to add 0.2s delayed drop-off time to the output relay if required and press the
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e Press the key to return to the "Setting" screen.
Assigning signals
e Press 2 on the "Setting" screen to display the "Input to logic gate" screen.
/5 Input to logic gate 1/ 6
In #1( 0- 3071) : 21 _
In #2( 0- 3071) 4
In #3( 0- 3071) 67
In #4( 0- 3071) 0
In #5( 0- 3071) 0
In #6 ( 0- 3071) 0

Assign signals to gates (In #1- #6) by entering the number cotsespending to each signal

referring to Appendix B.
Note: If signals are not assigned to all the gates #1-#6, enter 0 fo théyunassigned gate(s).

Repeat this process for the outputs to be configured.

4.2.6.10 LED

Four LEDs of the GRZ100 are user-configurable.Bach is driven via a logic gate which can be
programmed for OR gate or AND gate operation: Fusther, each LED has a programmable reset
characteristic, settable for instantaneous drop-eff, ox, for latching operation. The signals listed in
Appendix B can be assigned to each LED as follows.

Selection of LED
e Press 9 (= LED) on the "Setting (change)" screen to display the "LED" screen.

/2 LED
Select LED (

1- 4)

Select No.

e Enter the LED numbenand press the | ENTER | key to display the "Setting" screen.

/3 Sewting (LED 1)
1=fLogdic gate type & reset
2=1"pUt to logic gate

Setting the lagic gate type and reset

e “Rfess Ifto display the "Logic gate type and reset" screen.

/4 Logic gate type & reset 1/ 2
Logic 1=0R 2=AND 1
Reset 0=Inst 1=Latch 1

e Enter 1 or 2 to use an OR gate or AND gate and press the | ENTER | key.
e Enter 0 or 1 to select “Instantaneous reset” or “Latch reset” and press the [ENTER | key.

e Press the key to return to the "Setting" screen.
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Note: To release the latch state, refer to Section 4.2.1.

Assigning signals

e Press 2 on the "Setting" screen to display the "Input to logic gate" screen.

/4 Input to logic gate 1/ 4
In #1( 0- 3071) : 21
In #2( 0- 3071) - 4
In #3( 0- 3071) : 67
In #4( 0- 3071) : 0

e Assign signals to gates (In #1- #4) by entering the number correspending to each signal
referring to Appendix B.

Note: If signals are not assigned to all the gates #1-#4, enter 0 to the unagsigned gate(s).

Repeat this process for other LEDs to be configured.

4.2.7 Testing

The sub-menu "Test" provides such functions as setting ofstest switches, manual starting of
automatic tests, forced operation of binary outputsatime measurement of the variable setting timer
and logic signal observation.

4.2.7.1Setting the Switches
The automatic monitor function (A.M.F.) ¢anvbe, disabled by setting the switch [A.M.F] to "Off."

Disabling the A.M.F. inhibits tripgblockingseven in the event of a failure in the items being
monitored by this function. It also‘preveénts failures from being displayed on the "ALARM" LED
and LCD described in Section 4. 2u1. No,events related to the A.M.F. are recorded, either.

Disabling A.M.F. is useful for blogking the output of unnecessary alarms during testing.
Note: Set the switch [A MsF] to_“Off" before applying the test inputs, when the A.M.F is disabled.

When a three-phase véltagesource is not available, the distance measuring element operation can
be tested using a singlegphase voltage source by setting the switch [Z1S-1PH] to "On". This is not
fit for the high-aceusaey;test, though.

The switch [ZB-€TRBE}ds used to test the Z1 characteristic with offset or not. When the switch
[ZB-CTRL] is set to "1", the Z1 is an offset characteristic. When the switch [ZB-CTRL] is set to
"2". the Z1 issm¢haracteristic without offset.

X X

= — R T
oo e [
I S~ Offset A S
characteristic ’
(a) Mho (setting "1") (b) Quadrilateral

Figure 4.2.7.1 Z1 Characteristics by [ZB-CTRL] Setting

The gradient characteristic of Zone 1 and Zone 1X reactance elements is obtained only when the
load current is transmitted from local to remote terminal. So, the switch [ XANGLE] is used to fix
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the gradient characteristic for testing. When testing, the switch [XANGLE] is set to "1".
X

715601 or Z1G61

R

Figure 4.2.7.2 Gradient Characteristic of Zone 1 and Zonest’X
DOCN element can operate during a power swing condition. So, to testfhe/DOCN characteristic,
the switch [DOCN-C] is used. When testing, the switch [DOCN-C] is set to "1".

The switches [Z1S-1PH], [ZB-CTRL], [XANGLE] and [DOCN-Cgare implemented only for the
function test.

While the switch [A.M.F] is set to "0", [Z1S-1PH] is set to "I"Q[ZB-CTRL] is set to "1" or "2",
[XANGLE] is set to "1", [DOCN-C] is set to "1", the red "FESTING" LED is lit for alarming.

Caution: Be sure to restore these switches after théytestsiare completed.

Disabling automatic monitoring

e Press 5 (= Test) on the top "MENU" screen.tordisplay the "Test" screen.

/1 Test

1=Switch 2=Manual test
3=Binary o tpugt 4=Timer
b=Logic circ,it

e Press 1 (= Switch) to display th&ySwitch screen.

e Enter 0 for A.M.F to disable ghehautomatic monitoring function and enter 1 for Z1S-1PH to
enable the test to use a ginglesphase voltage source.

/2 Switach 1/ 8
AM.F, O=0ff 1=0n 1
Z1S5PPH, 0=0ff 1=0n 0
ZB-CTRL,0=Norm 1=0FST 2=Non-0FST 0
XANGL® 0=0ff 1=0n 0
DOCN=€C® 0=0ff 1=0n 0
[ECAST 0=0ff 1=0n 0
THMRST 0=0ff 1=0n 0
UVTEST 0=0ff 1=0n 0

Testifg the offset characteristic of Z1

e Enter 0 for A.M.F to disable the automatic monitoring function and enter 1 for ZB-CTRL to
modify the offset characteristic forcibly.

e Press the key to return to the "Test" screen.

Testing the gradient characteristic of Zone 1 and Zone 1X

e Enter O for A.M.F to disable the automatic monitoring function and enter 1 for XANGLE to
modify the gradient characteristic forcibly.

e Press the key to return to the "Test" screen.
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Testing the characteristic of DOCN

e Enter 0 for A.M.F to disable the automatic monitoring function and enter 1 for DOCN-C to
enable the DOCN element to operate.

e Press the key to return to the "Test" screen.

|[ECTST
e Enter 1(=On) for IECTST to transmit ‘test mode’ to the control system by IEC608%0-5-103
communication when testing the local relay, and press the [ENTER | key.

e Press the key to return to the "Test" screen.

THMRST

The switch [THMRST] is used to set the reset delay time to instantaneousyreset or not and to test
the hot curve characteristic of THM. The function is active when the/{ THMRST] is ON. The
[THMRST] is displayed only for model 100, 200 and 300 serigs.

e Enter 1(=On) for testing the thermal overload element{and*pzess the |[ENTER | key.
e Press the key to return to the "Test" screen.

UVTEST
e Enter 0(=0ff) or 1(=On) to set disable/ehable®tlic UV blocking (UVBLK) and press the

(ENTER) ey

e Press the key to return to the,"Test" screen.

4.2.7.2Manual Testing

The automatic test of the telecommunieation circuit can be performed manually by key operations.
The manual test performed hete i$' alSo counted as the count displayed in Section 4.2.3.4.

e Press 2 (= Manual test) on the "Test" screen to display the "Manual test" screen.

/2 Manuayl test
1=Teleeomm channel test

Press@number to start test.

Performingthe'signal channel test

e Press 1%en the "Manual test" screen to start the test. The display shown below appears.

/2 Manual test
Telecomm channel testing. ..

If the test is completed normally, the display shown below appears on the LCD for 5 seconds and
then changes to the "Manual test" screen.
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/2 Man

Telecomm channel

ual

test

Completed.

testing. ..

If an abnormality is found during testing, the LCD displays the following indication for 5'seconds
and returns to the "Manual test" screen. The "ALARM" LED remains lit.

/2 Man
Teleco

ual

mm channel

test

Remote

testing. ..

1 failed.

Note: Under any of the following conditions, the test will not start. Neither"Completed" nor the
"Failed" screen is displayed.
BOP is not selected as the protection scheme.
Telecommunication equipment is out of service.
Scheme switch [CHMON] is set to "OFF."
Circuit breaker is open.

4.2.7.3Binary Output Relay

It is possible to forcibly operate all binary output relays forichecking connections with the external
devices. Forced operation can be performed on‘ene op more binary outputs at a time for each

module.

e Press 2 (= Binary output) on the "Test}fscteen to display the "Binary output” screen.

1=10#1

/2 Binarv

oufout
2 =00t 2

3=10#3

The LCD displays the outputamodules installed depending on the model.

e Enter the selectedynumber gorresponding to each module to be operated. Then the LCD
displays the name pf the module, the name of the output relay, the name of the terminal block
and the terminal Aumberto which the relay contact is connected.

/3 B0 (0=Disable 1=Enable) 1/14
[0#2 $BOT 1 _
0t 2% B0 2 1
0#2 BO3 1
|0#2 BO4 0
|0#2 BO5 0
l0#2 BO6 0
[0#2 BO7 0
l0#2 BO8 0
l0#2 BO09 0
[0#2 BO10 0
[0o#2 BO11 0
l0#2 BO12 0
[0#2 FAIL 0
l0o#2 BO13 0
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Enter 1 and press the [ENTER | key to operate the output relays forcibly.

After completing the entries, press the key. Then the LCD displays the screen showi

below.

/3 BO

Press

Keep pressing

1

CANGCEL to

to operate.

cancel.

Keep pressing the | 1 | key to operate the assigned output relays.

Release pressing the | 1 | key to reset the operation.
Press the | CANCEL| key to return to the upper screen.

4.2.7.4Timer

The pick-up or drop-off delay time of the variable timer used in‘the scheme logic can be measured
with monitoring jacks A and B. Monitoring jacks A and B af¢ tised to observe the input signal and
output signal to the timer respectively.

Press 4 (= Timer) on the "Test" screen to display the," Timer" screen.

/2 Timer
Timer (

‘I_

1/ 1
600 : 1

Enter the number corresponding to the timer to be observed and press the | ENTER | key. The
timers and related numbers are 1i§t€d in Appendix C.

Press the key to display, théifollowing screen.

/2 Timer
Press

Press

ENTERDto operate.

CANCEL to

cancel.

Press the k€y to operate the timer. The "TESTING" LED turns on, and the timer is
initiated and‘the following display appears. The input and output signals of the timer can be
observed’atimonitoring jacks A and B respectively. The LEDs above monitoring jacks A or B
arefalsolit'if the input or output signal exists.

2 Timer

Operating. ..

Press END to reset.
Press CANCEL to cancel.

Press the key to test other timers.

Press the key to reset the input signal to the timer. The "TESTING" LED turns off.

To measure the drop-off delayed time, press the key after the LED above jack B lights.

4.2.7.5Logic Circuit

It is possible to observe the binary signal level on the signals listed in Appendix B with monitoring
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jacks A and B.

e Press 5 (= Logic circuit) on the "Test" screen to display the "Logic circuit" screen.

/2 Logic circuit 1/ 2 O
TermA ( 0- 3071) : 1 O
TermB ( 0- 3071) : 48

CTRTER) ey

After completing the setting, the signals can be observed by the binary J6gi 1 at monitoring
jacks A and B or by the LEDs above the jacks.

e Enter a signal number to be observed at monitoring jack A and press the

e Enter the other signal number to be observed at monitoring jack B and fess

On screens other than the above screen, observation with the monitoringyjacks is disabled.

Q
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4.3 Personal Computer Interface

The relay can be operated from a personal computer using an RS232C port on the front panelgOn
the personal computer, the following analysis and display of the fault voltage and currentjare
available in addition to the items available on the LCD screen.

e Display of voltage and current waveform: Oscillograph, vector display

e Symmetrical component analysis: On arbitrary time span
e Harmonic analysis: On arbitrary time span
e Frequency analysis: On arbitrary time span

4.4  Relay Setting and Monitoring System

The Relay Setting and Monitoring (RSM) system is a system that rétrieves and analyses the data
on power system quantities, fault and event records and views{or¢hanges settings in individual
relays via a telecommunication network using a remote PC.

For the details, see the separate instruction manual "PC INTERFACE RSM100".

Figure 4.4.1 shows the typical configuration of the RSM System via a protocol converter G1PR2.
The relays are connected through twisted pairdeables;yand the maximum 256 relays can be
connected since the G1PR2 can provide up to 8 portsiThe total length of twisted pair wires should
not exceed 1200 m. Relays are mutually connecteédusing’an RS485 port on the relay rear panel and
connected to a PC RS232C port via G1PR2. @erminal resistor (150 ohms) is connected the last
relay. The transmission rate used is 64 kbits7S)

Figure 4.4.2 shows the configurationg@fithc RSM system with Ethernet LAN (option). The relays
are connected to HUB through UTP cable using RJ-45 connector at the rear of the relay. The relay
recognizes the transmission speed automatically.

In case of the optional fiber optigdnterface (option), the relays are connected through graded-index
multi-mode 50/125um or 62.5/125um type optical fiber using ST connector at the rear of the
relay.

Relay 32 Relay 3 Relay 2 Relay 1

H o o
= E 1= °
Twisted paired
cable
Protocoal
converter
G1PR2
'i RS-232C RS-485
Personal D-type 9-way connector

cormputer Straight type

Figure 4.4.1 Relay Setting and Monitoring System (1)
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UTP cable
(10Base-T)

Z

= Other
b HUB. relays Relay

Figure 4.4.2 Relay Setting and Monitoring System (2)

45 |EC 60870-5-103 Interface

The GRZ100 can support the [IEC60870-5-103 communication protocol. This®protocol is mainly
used when the relay communicates with a control system and is usedyto“transfer the following
measurand, status data and general command from the relay to thefeontrolsystem.

e Measurand data: current, voltage, active power,reactive power, frequency
e Status data: events, fault indications, etc.

The IEC60870-5-103 function in the relay can be customized with the original software “IEC103
configurator”. It runs on a personal computer (PC) conneeteduto the relay, and can help setting of
Time-tagged messages, General command, Meteging, ete, For details of the setting method, refer
to “IEC103 configurator” manual. For the default setting=of IEC60870-5-103, see Appendix N.

The protocol can be used through the RS485 portwen,the relay rear panel and can be also used
through the optional fibre optical interface. Thewelay connection is similar to Figure 4.4.1.

The relay supports two baud-rates 9.6kbps and 19.2kbps.
The data transfer from the relay can’be blocked by the setting.
For the settings, see the Section4.2.64.

4.6 Clock Function

The clock function (Calendar clack) is used for time-tagging for the following purposes:

e Event records

¢ DisturbanCe régords

¢ Fault records

e Meteting

o Agtomati€ supervision

o Display of the system quantities on the digest screen

o Wisplay of the fault records on the digest screen

¢ Display of the automatic monitoring results on the digest screen

The calefidar clock can run locally or be synchronized with the external IRIG-B time standard
signal, RSM or IEC clock. This can be selected by setting.

If it'is necessary to synchronise with the IRIG-B time standard signal, it is possible to transform
GMT to the local time by setting.

When the relays are connected to the RSM system as shown in Figure 4.4.1, the calendar clock of
each relay is synchronized with the RSM clock. If the RSM clock is synchronized with the
external time standard (GPS clock etc.), then all the relay clocks are synchronized with the
external time standard.
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5. Installation

5.1 Receipt of Relays
When relays are received, carry out the acceptance inspection immediately. In particular,€heck
for damage during transportation, and if any is found, contact the vendor.
Check that the following accessories are attached.
e 3 pins for the monitoring jack, packed in a plastic bag.
e An attachment kit required in rack-mounting, if ordered. (See Appendix F*)

1 large bracket with 5 round head screws, spring washers and washetrs{(M4 X 10)
1 small bracket with 3 countersunk head screws (M4 X 6)
2 bars with 4 countersunk head screws (M3 X 8)

Always store the relays in a clean, dry environment.

5.2 Relay Mounting

Either a rack or flush mounting relay is deliveréd assdesignated by the customer. The GRZ100
models are classified into two types by their casesizejtype A and type B. Appendix F shows the
case outlines.

If the customer requires a rack-mounting relay, support metal fittings necessary to mount it in the
19-inch rack are also supplied with the relay,

When to mount the relay in the rack; detach the original brackets fixed on both sides of the relay
and seals on the top and bottom of thedelay. Attach the larger bracket and smaller bracket on the
left and right side of the relay respeetively and the two bars on the top and bottom of the relay.

How to mount the attachment Kit,sée Appendix F.

Dimensions of the attachmefit kitssEP-101 and EP-102 is also shown in Appendix F.

5.3 Electrostatic Discharge

ACAUTION

Do not take out‘any modules outside the relay case since electronic components on the modules
are very semSitwesto electrostatic discharge. If it is absolutely essential to take the modules out of
the case, do._noet touch the electronic components and terminals with your bare hands.
Additionallyy always put the module in a conductive anti-static bag when storing it.

5.4 Handling RPeecautions

A person's normal movements can easily generate electrostatic potential of several thousand volts.
Discharge of these voltages into semiconductor devices when handling electronic circuits can
cause serious damage, which often may not be immediately apparent but the reliability of the
circuit will have been reduced.

The electronic circuits are completely safe from electrostatic discharge when housed in the case.
Do not expose them to risk of damage by withdrawing modules unnecessarily.

Each module incorporates the highest practicable protection for its semiconductor devices.
However, if it becomes necessary to withdraw a module, precautions should be taken to preserve
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the high reliability and long life for which the equipment has been designed and manufactured.

ACAUTION
e Before removing a module, ensure that you are at the same electrostatic potentia
equipment by touching the case.

e Handle the module by its front plate, frame or edges of the printed circuit board. Avoid

touching the electronic components, printed circuit board or connectors. .
e Do not pass the module to another person without first ensuring you arggboth at the same

electrostatic potential. Shaking hands achieves equipotential.

e Place the module on an anti-static surface, or on a conducting suﬁ% 1s at the same

potential as yourself.

e Do not place modules in polystyrene trays.
It is strongly recommended that detailed investigations on elec ircuitry should be carried

out in a Special Handling Area such as described in the IEC 6074

5.5 External Connections @

External connections are shown in Appendix G.
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6. Commissioning and Maintenance

6.1 Outline of Commissioning Tests

The GRZ100 is fully numerical and the hardware is continuously monitored.

Commissioning tests can be kept to a minimum and need only include hardware tests and
conjunctive tests. The function tests are at the user’s discretion.

In these tests, user interfaces on the front panel of the relay or local PC can be \fullyjapplied.

Test personnel must be familiar with general relay testing practices and safety ptecautions to avoid
personal injuries or equipment damage.

Hardware tests

These tests are performed for the following hardware to ensute, that there is no hardware defect.
Defects of hardware circuits other than the following can bedetectéd by monitoring which circuits
functions when the DC power is supplied.

User interfaces
Binary input circuits and output circuits
AC input circuits

Function tests

These tests are performed for the follewing(functions that are fully software-based. Tests of the
protection schemes and fault locatdr require a dynamic test set.

Measuring elements
Timers

Protection schemes
Autoreclose

Metering and recording
Fault locator

Conjunctive tests

The tests are Wperformed after the relay is connected with the primary equipment,
telecommudication equipment and other external equipment.

Thedollowing tests are included in these tests:

On load test: phase sequence check and polarity check
Signaling circuit test
Tripping and reclosing circuit test
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6.2 Cautions

6.2.1

Safety Precautions O

ACAUTION O

The relay rack is provided with a grounding terminal.

Before starting the work, always make sure the relay rack is grounded.

When connecting the cable to the back of the relay, firmly fix it to the terminal Block and
attach the cover provided on top ofit.

Before checking the interior of the relay, be sure to turn off the powe\

Failure to observe any of the precautions above may cause electric sho@lfunction.

6.2.2

Cautions on Tests
ACAUTION Q

O

While the power is on, do not connect/disconne

th@ble on the front of the printed
circuit board (PCB).
While the power is on, do not mount/dismou

Before turning on the power, check the foll&
- Make sure the polarity and voltage of tQ supply are correct.

- Make sure the CT circuit is not ope
- Make sure the VT circuit is not sh@ted.
Be careful that the transformer e isot damaged due to an overcurrent or overvoltage.

If settings are changed for testir

emember to reset them to the original settings.

Failure to observe any of the p iofis above may cause damage or malfunction of the relay.
Before mounting/dismounting t CB, take antistatic measures such as wearing an earthed
wristband. P

Q
o
¥

L 4
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6.3 Preparations

Test equipment
The following test equipment is required for the commissioning tests.
1 Three-phase voltage source O
1 Single-phase current source
1 Dynamic three-phase test set (for protection scheme test)
1 DC power supply ¢
3 AC voltmeters
3 Phase angle meter
1 AC ammeter 2

1 DC voltmeter

1 Time counter, precision timer
1 PC (not essential) 0
Relay settings Q
Before starting the tests, it must be specified whether the m use the user’s settings or the

default settings.

For the default settings, see the following appendi
Appendix D Binary Output Defa ctti
Appendix H Relay Setting Shee‘\

Visual inspection

After unpacking the product, check y age to the relay case. If there is any damage, the

1st

internal module might also have b ffected. Contact the vendor.

Relay ratings

Check that the items described o nameplate on the front of the relay conform to the user’s
specification. The items aregrela; e and model, AC voltage, current and frequency ratings, and
auxiliary DC supply Vglta@g

Local PC \

When using a loc nnect it with the relay via the RS232C port on the front of the relay.
RSM100 softw@ ired to run the PC.
For the det@ separate volume "PC INTERFACE RSM100".
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6.4 Hardware Tests

The tests can be performed without external wiring, but a DC power supply and an AC voltag
current source are required.

6.4.1 User Interfaces O

This test ensures that the LCD, LEDs and keys function correctly. s
LCD display

e Apply the rated DC voltage and check that the LCD is off. \:
@the DC voltage is

Note: If there is a failure, the LCD displays the "Auto-supervision" scre

applied.
o Press the |[RESET | key for 1 second when the LCD is off, a at black dots appear on

the whole screen.
%‘ LED is lit in green.

ff, and check that seven LEDs under
ing jacks A and B are lit in red.

LED display
e Apply the rated DC voltage and check that the "I

e Press the | RESET | key for 1 second when th

the "IN SERVICE" LED and two LEDs for

it

VIEW and RESET keys
e Press the | VIEW | key when the @d check that the "Metering" screen is displayed

on the LCD.
e Press the |[RESET | key and (N the LCD turns off.
Keypad ‘

e Press any key on’the eypad when the LCD is off and check that the LCD displays the
"MENU" screen. P. . key to turn off the LCD.

e Repeat this forall .

L 4
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6.4.2 Binary Input Circuit

The testing circuit is shown in Figure 6.4.2.1.

e Display the "

supply - !

GRZ100
T8 BI1
—
-)
BI2
BI15
™ BI16
BI17
BI18
B
BI19
BI20
BI28
. BI34
BI35
13
DC + TB.
power

C)O

% *
o
N

O

Terminal block (TB) and Terminal numbers are
depending on the relay model. Refer to Appendix G.

6.4.2.1 Testing Binary Input Circuit

ut & output status" screen from the "Status" sub-menu.

ary input & output 3/ 8

(10#1) 000 000 000 000 1

t (10#2) [000 1

(10#3) [000 000 000 O 1

(10#4) [000 1

(10#1-trip) [000 000 1

(10#2) [0O00 000 000 000 00 1

(10#3) [0O00 000 000 O 1

S (10#4) [0O00 000 000 000 00 1

e Apply rated DC voltage to terminals of each binary input circuit.
Note: Terminal number depends on the relay model. So see Appendix G for details.

Check that the status display corresponding to the input signal changes from 0 to 1. (For the
binary input status display, see Section 4.2.4.2.)

The user will be able to perform this test for one terminal to another or for all terminals at once.
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6.4.3 Binary Output Circuit

This test can be performed by using the "Test" sub-menu and forcibly operating the relay driyefs
and output relays. Operation of the output contacts is monitored at the output terminal. The output
contact and corresponding terminal number are shown in Appendix G.

e Press 3 (= Binary output) on the "Test" screen to display the "Binary output" screen. The LCD
displays the output modules installed depending on the model.

e Enter the selected number corresponding to each module to be operated. Th€ LCD will display
the name of the module, the name of the output relay, the name of théterminal block and the
terminal number to which the relay contact is connected.

e Enter 1 and press the | ENTER | key.

e After completing the entries, press the key. The LCD 4will display the screen shown

below. If 1 is entered for all of the output relays, the following forcible operation can be
performed collectively.

/3 BO
Keep pressing 1 to operate!

Press CANCEL to cangcely,

e Keep pressing the [ 1| key to operate the ofifput relays forcibly.
e Check that the output contacts operate atghetterminal.

e Release the | 1| key to reset theoperation.
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6.4.4 AC Input Circuits

This test can be performed by applying known values of voltage and current to the AC inp®
circuits and verifying that the values applied coincide with the values displayed on the @
screen.

The testing circuit is shown in Figure 6.4.4.1. A three-phase voltage source and a sing se
current source are required.

@ © @
"G

Three-phase -
voltage
source 1 Ve
-1
o o ¢

( ) | | [ [ TB1}.1 |
Single-phase = a

current
source

A4
'
N

= 3l

100

10 = 3lom

DC " TB4¢ -A16

power
supply - -Al7

+O)
@ure 6.4.4.1 Testing AC Input Circuit

e Check that tI@& data is set to be expressed as secondary values (Display value = 2) on

ll}l
O/
m

the "Metering" screen.
"Setting
If

sub-menu — "Status" screen — "Metering" screen

\ s Primary (Display value = 1), change the setting in the "Setting (change)"
-mdenu. Remember to reset it to the initial setting after the test is finished.

"Metering" screen in the "Status" sub-menu.
"Status" sub-menu — "Metering" screen

o Aﬁply AC rated voltages and currents and check that the displayed values are within = 5% of the
input values.
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6.5 Function Test

CAUTION

The function test may cause the output relays to operate including the tripping outputsrelays:
Therefore, the test must be performed with tripping circuits disconnected.

6.5.1 Measuring Element

Measuring element characteristics are realized by software, so it is possible t0 vesify the overall
characteristics by checking representative points.

Operation of the element under test is observed by the binary output sign@Bat monitoring jacks A
or B or by the LED indications above the jacks. In any case, the signal mumber corresponding to
each element output must be set on the "Logic circuit" screen of the "Test"*8ub-menu.

/2 Logic circuit 1/ 2
TermA ( 0- 3071) : ol _
TermB ( 0- 3071) : 0

When a signal number is entered for the TermA line, theysignal is observed at monitoring jack A
and when entered for the TermB line, observed,at menitoring jack B.

Note: The voltage level at the monitoring ja€ks 1S&:b5V £3V for logic level "1" when measured by
an instrument with 10kQ input impedange, and less than 0.1V for logic level "0".

CAUTION
e Use test equipment withymofe than 1 kQ of internal impedance when observing the
output signal at the monitoring jacks.
e Do not apply an extepmal, voltage to the monitoring jacks.

In case of a three-phase element, it islenough to test a representative phase. A-phase and AB-phase
elements are selected for the earth®fault element and phase fault element respectively hereafter.
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6.5.1.1Distance Measuring Element Z1, Z1X, Z2, Z3, Z4, ZF, ZR1, ZR2 and PSBS
Phase fault element reach test
The test voltage and current input test circuit is shown in Figure 6.5.1.1. O

OO IO I P O

Three-phase 12 =Va L 4
voltage —=>Vb
source -13 =V,
h \g
to

o o o %
_< : ) | | [ | I TB1) 1

Single-phase IT 5 —

current .

source 3
Ib
DC + -Al6
power
supply - p -AL7

DC
voltmeter

Measu element Signal number
Z1S-A 34
\%&{ 37
(25- B 40
S-AB 43
@ ZAS-AB 46
\ ZFS-AB 577
ZR1S-AB 553
ZR2S-AB 557
¢ ZNDS-AB 581
PSBSIN-AB 323
PSBSOUT-AB 49

e Press 5 (= Logic circuit) on the "Test" screen to display the "Logic circuit" screen.

e Enter a signal number to be observed at monitoring jack A and press the [ ENTER | key.
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e Apply three-phase rated voltage.

e Choose a test current IT by referring to the table below, the table shows the relationshi
between the reach setting, test current and measuring error.

Reach setting IT Error O
0.01-0.05Q 25A +10%

(01-0.20Q 5A)()
0.06 - 0,090 20A 7% IS
(03-0.4Q 48)

0.10 - 1.000) 10A 5%

(05-5.00 2n)

1,01 - 10.00Q 5A +5% (b

(5.1 - 50.00Q 1A)
10.01 - 20.00Q 2.5A +50% 0
(50.1 - 100.0Q 0.5A)

20,01 - 50.0002 1A 7% Q
(100.1 - 250.0Q 0.2A)

(*) Values shown in parentheses are in

below. That is, Vg lags Vc by 90°, Vb
acteristic angle (90°) when testing.

e Set the voltage and current phase relationshi
=-Vgand IT lags V4 by 0 or 6 + 180°. 0 i
Ve

Ve IT
/
F AT |

9
V'S 0 0 + 180°
\ I
Z1S, Z1XS, 728, ZFS, ZNDS, Z3S and PSB ZR1S,ZR2S and Z4S
e Adjust gnitude of V4 and Vp while retaining the conditions above and measure the
Ita at which the element operates.
o theoretical operating voltage is obtained by 2IT x ZS when the setting reach is ZS. Check

thatithe measured voltage is within the above-mentioned error of the theoretical voltage value
when it is expressed with 2V (= Vg — Vp).

L 4
Element reach setting (ZS) IT 2ITxZS  Measured voltage (2Vg)

Z1S
Z1XS
Z2S
Z3S
Z4S
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ZFS

ZR1S
ZR2S
ZNDS
PSBSIN
PSBSOUT

OO

[Testing of Zone 1 bending characteristic]

The test circuit and test method is same as above.

L 4
The operating voltage of Zone 1 bending characteristic can be calculate@ws:

X

o Rl)::“

01: Z1

x| L
B tan 6,
7 sinf ( tanﬁlgw
1+
tan &

X is the Z18 setting reach.

L+ tanHlJ
/

where,

0 is the angle difference egnoltage and current.

ez%etting angle
':..»‘"\92

O

etting angle

L
Note: Toshiba r \d that a minimum of three values for 8 be tested to check that the

correct ings have been applied.

the o
(%4)

%

appropriate

Care t ken in choosing values of  to ensure that the testing points come within
rating boundary defined by the Z1S 62 setting and either the load blinder or mho
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Earth fault element reach test

The test circuit is shown in Figure 6.5.1.2.

GRZ100 O
C TB1

-11
Three-phase 12 —=Va O
voltage 13 =>Vh
source B
Ve
-14 =
L 4
Monitori A
o jack
0V, —
() I TB1y -1
Single-phase IT - = la
current
source -7
-8 ro-sequence
9 f own line)
or Zero-sequence
urrent of parallel line)
DC +
power
supply -
DC
voltmeter K

Figure 6.5, @Earth-[zault Element

Earth fault elements and their odtpu

al number are listed below.

Measu t  Signal number
Z1 19
& Z1XG-A 22

N
N&G-A 28
O 4G-A 31
ZFG-A 593

@ ZR1G-A 569

ZR2G-A 573

ZNDG-A 597

PSBGIN-A 561

e PSBGOUT-A 565

e Press 5 (= Logic circuit) on the Test screen to display the Logic circuit screen.
e Enter a signal number to be observed at monitoring jack A and press the | ENTER | key.
e Apply three-phase rated voltage.

e Choose a test current IT by referring to the table below, the table shows the relationship
between the reach setting, test current and measuring error.
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Reach setting IT Error

0.01 - 0.05Q 25A +10%

(0.1-0.20 5A)(*) O
0.06 - 0.09Q 20A +7%

(0.3-0.4Q 4A) O
0.1-1.0Q 10A +5%

(05-5.00 2A)

101-10.0Q 5A +5% ¢
(5.1-50.00 18)

10.01 - 20.0Q 25A +50 %
(50.1 - 1000 0.5A)

20.01 - 50.00 1A +7% (b
(100.1 - 2500 0.2A)

50.01 - 100Q 0.6A +10%

(250.1 - 5002 0.12A)

(*) Values shown in parentheses are in the case of 1A rating. Ot alues are in the case of 5A rating.

e Set the test voltage and test current phase relation as sh ow. That is, Vg, Vp, and V¢ are
balanced, and IT lags V3 by 6 or 6 + 180°. 6 is th istic angle (90°) when testing.
Va Va
% 6+180°
IT
Ve \ b Ve Vp

Z1G, Z1XG, ZFG, ZND ZR1G, ZR2G andZ4G

e Adjust the magnilgde @v
which the element T

e The theoretic (}voltage Vop is obtained by the following equations when the setting

ile retaining the conditions above and measure the voltage at

reach is ZG. k that the measured voltage is within the above-mentioned error of the
theoretical . (Refer to Section 2.4.1.3.)
Kxs . Kxm
100 100
2G: Vop=ZG x (IT + 3 xIT + 3 xIT)
Kxs .
100
V4 :Vop=2G x (IT + 3 x1T)
473G, ZFG, Z4G: Vop = 1T x ZG
Element G IT Vop Measured voltage
Z1G
Z1XG
722G
Z3G
4G
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7FG
ZR1G

7R2G O
ZNDG
PSBGIN O

PSBGOU
T

4
[Testing of Zone 1 bending characteristic] %
The test circuit and test method is same as above. \
The operating voltage of Zone 1 bending characteristic can be calculate@ows:
0 N)

(%o, Ray

01 tting angle
: setting angle
':.-"'\92
: >

tan & K
X1+ 1
1 tan @,
V=X, = f
tan 6, 0

sinﬁ_[
1+
tané\
where, @
k. —100 k. k. —100 k
I' =I1+——1[, + I, ' =1+—+= I, +—1,,
100 %1 100 100

X, is the Z1G settin &Ij\

0 is the angle dif etween voltage and current.

commend that a minimum of three values for 0 be tested to check that the

Note: 1

j@relay settings have been applied.

X ust be taken in choosing values of 4 to ensure that the testing points come within

the'operating boundary defined by the Z1G 62 setting and either the load blinder or mho
ttings, as appropriate

6.5.1.20ut-of-step Element OST

Th&esting circuit is shown in Figure 6.5.1.1.
The output signal numbers of the OST-ZM and OST-ZN elements are as follows:

Measuring element Signal number

OST-ZM 84
OST-ZN 85
The followings are the cases for OST-ZM. (The test procedure for OSTR1 and OSTR2 must be
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changed in case of OST-ZN.)
e Press 5 (= Logic circuit) on the "Test" screen to display the "Logic circuit" screen. I

e Enter 84 as a signal number to be observed at monitoring jack A and press the

e Apply a three-phase rated voltage.
e Choose a test current IT by referring to the table below, which shows the relation of setting
reach and test current.
Reach setting IT

02-3.0Q 10A
(1-15Q 2.0A)(*)

7
3.1-10.0Q 5A \
(16 - 500 1.0A) 0

10.1-20.0Q 2.5A
(51 - 10002 0.5A)
201-300Q  15A Q
(101 - 150 0.3A)
30.1-50.0Q 1A
(151 - 2500 0.2A)
(*) Values shown in par e in the case of 1A rating.

Other values are inKo A rating.
OSTXF &

e Set the voltage and current phase relation

Va and IT lags Vg by 90°. Q

n below. That is, V3 lags V¢ by 90°, Vp = —

W
\/c

N

90°
< h > Va
\ \'4 T
e Adjust the ifude of V5 and Vp while retaining the conditions above and measure the
voltage hich the element operates.
o et cal operating voltage is obtained by 2IT x ZQST when the setting reach is ZQST.

Chéck that the measured voltage is within £5% of the theoretical voltage value when it is
egsed with 2V (= Va — Vp).

Element  ZosT IT 2IT x ZosT Measured voltage (2Vg)
L 4
OSTXF
OSTXB
e Set the voltage and current phase relation as shown below. That is, V4 lags V¢ by 90°, Vi =
-V and IT leads Vg by 90°.
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O
e G

Va

e Adjust the magnitude of V, and Vp while retaining the conditions above and megsure the

voltage V3 at which the element operates.

e The theoretical operating voltage is obtained by 21T x ZOST when th\@ch is ZOST.
Check that the measured voltage is within £5% of the theoretical alue when it is
expressed with 2V (= Vg — Vp).

Element  ZosT IT 2IT x ZosT Measured voltage,(2Va

OSTXB

OSTR1 %
e Set the voltage and current phase relation as show MThat is, Va lags Vc by 90°, Vb =—
Va and IT is in phase with Va.

90°
v Va
b\ -

e Adjust the magnitude of Vg b while retaining the conditions above and measure the
voltage V, at which the perates.

e The theoretical op&%v age is obtained by 2IT x ZQST when the setting reach is ZQST.
su

Check that the voltage is within £5% of the theoretical voltage value when it is
expressed wit al&EVa— Vp).

EIemé@OST IT 2ITxZosT ~ Measured voltage (2Va)
0S 2\z

o thegvoltage and current phase relation as shown below. That is, V4 lags V¢ by 90°, Vi =
- d IT is in counter-phase with Vp,

V,
L 4 /C

Vb Va
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e Adjust the magnitude of V4 and Vp while retaining the conditions above and measure the
voltage Vj, at which the element operates.

o The theoretical operating voltage is obtained by 2IT x ZogT when the setting reach is ZQsT.

Check that the measured voltage is within £5% of the theoretical voltage value when it'1§
expressed with 2V, (= Vg — Vp).

Element ~ ZosT IT 2ITxZosT ~ Measured voltage (2Va)

OSTR2

6.5.1.3Phase Selection Element UVC

The testing circuit is shown in Figure 6.5.1.2.

UVC elements and their output signal numbers are listed below.

Measuring element Signal number
UVC-A 66
UvC-B 67
uvC-C 68

The following shows the case when testing UVC-Au
e Press 5 (= Logic circuit) on the Test screengto digplay the Logic circuit screen.

e Enter 66 as a signal number to be obseryed atimonitoring jack A and press the [ ENTER | key.

e Apply a three-phase rated voltage”

e Set the test current IT to zero ampere and adjust the voltage. Measure the voltage at which the
element operates. Check thatthe veltage is within £5% of the setting UVCV. (The default
setting of the UVCV is 48 V)

e Choose a test current IT by referring to the table below, which shows the relation of setting
reach UVCZ, test curr¢gnt I'Tgand measuring error.

WvCz IT Error
0:052.0Q 10A 5%
0,400 5A) (%)
2.1-10.0Q 5A +5%
(11-50Q 1A)
10.1-20.0Q 2.5A 5%
(51 - 100Q2 0.5A)
20.1-50.0Q 1A +7%
(101 - 250 0.2A)
(*) "Values shown in parentheses are in the case of 1A rating. Other values are in the case of SA

rating.

e Set the test voltage and test current phase relation as shown below. That is, Vg, Vp, and V¢ are
balanced, and IT lags V4 by UVC characteristic angle UVC 6.
(The default setting of UVC 0 is 85°.)
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Va

Ve Vp
e Adjust the magnitude of Vy while retaining the conditions above and meagfife the voltage Vg,

at which the element operates.

e The theoretical operating voltage is obtained by (IT x UVCZ + UVC¥)Swhemthe setting reach
is UVCZ. Check that the measured voltage is within the abovermentioned error of the
theoretical voltage value. (The default setting of the UVCZ is 2.0%hm*for 5A rating and 10
ohm for 1A rating.)

Element uvev uvCz IT [TxUVCZeH UVCV. Measured voltage
uvcz

6.5.1.4Directional Earth Fault Element DEF
The testing circuit is shown in Figure 6.5.1.2.

DEF elements and their output signal number dre listed below.

Measuring element Signal number
DEFF 59
DEFR 58

The following shows the case whenmtesting DEFF.

e Press 5 (= Logic circuigyon thesTest screen to display the Logic circuit screen.
e Enter 59 as a signal iumberto be observed at monitoring jack A and press the [ ENTER | key.

Residual current level detection is verified as follows:

e Apply three,phase tated voltage and single-phase test current I'T (= 3]o).
Set IT to lagiV 4 by DEFF characteristic angle DEF 0. (The default setting of DEF 0 is 85°.)

o Lower Vg0 10 V to generate a residual voltage. Changing the magnitude of IT while retaining

the phase angle with the voltages, and measure the current at which the element operates.
Cheek that the measured current magnitude is within + 5% of the current setting.

Va
Va IT
Ve / Vp
V
3Va
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Residual voltage level detection is verified as follows:

while retaining the phase angle with the current and measure the voltage Vy at whicl

e SetIT torated current and the three-phase voltage to rated voltage. Lower the magnitude of i
element operates. Operating residual voltage is expressed by (VR-Vj3), where VR is =I

voltage. Check that the (VR-Vjy) is within 5% of the residual voltage setting.

6.5.1.5Negative Sequence Directional Element DOCN

4
The testing circuit is shown in Figure 6.5.1.3.

DOCN elements and their output signal number are listed below. \%

Measuring element Signal number
DOCNF 360
DOCNR 361 0

The following shows the case when testing DOCNF.

e Press 1 (= Switch) on the Test screen to display the s
test the DOCN elements.

e Press 5 (= Logic circuit) on the Test screen t laythe Logic circuit screen.

ring jack A and press the | ENTER | key.

e Apply single-phase rated current I3 and single-phase test voltage V.
Set V to lag I3 by 90°.

e Changing the magnitude of tes @
measure the voltage at whi h

e Enter 360 as a signal number to be observe

oe e retaining the phase angle with the current, and
element operates. Check that the measured voltage

magnitude is within + 5% o
The test of the DOCNR is samw f DOCNF except for the voltage leading the current I by
90°.

GRZ100
TB1] .11
Single-phase v
voltage = Va
source -14
TB1,.-
Single-phase 1 —lh
-2
Monitoring A
jack
oV —
DC + TB44 -A16
power
swply - -Al17
L—@E
DC
voltmeter

Figure 6.5.1.3 Testing DOCN Element
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6.5.1.6Inverse Definite Minimum Time Overcurrent Element (IDMT) OCI, EFI

The testing circuit is shown in Figure 6.5.1.4.

GRZ100
T ) TB1) 1
Single-phase ! \”J = la
current ! > -2
source 4 7
] y
]
i 8
1
1
!
1
De + : TB4) .
power 1
supply - ;
1
1
: DE
| 1
Start—/!/ -
Time
counter
Stop
oV

Figure 6.5.1.4 Tes
One of the four inverse time characteristics can nd the output signal numbers of the IDMT
are as follows: &
Element xal number
98

oCl-B
0CI-C \ 99
EF 61

Fix the time characteristicfto te
switche" screen. ¢

"Setting (change)' s enu’— "Protection" screen — "Trip" screen — "Scheme switch" screen

y setting the scheme switch MEFI or MOCI on the "Scheme

The test proced@s follows:
e Press5S @ circuit) on the "Test" screen to display the "Logic circuit" screen.

o number to observe the OCI or EFI output at monitoring jack A and press the

ey.

o test current and measure the operating time. The magnitude of the test current should
be between 1.2 x Ig to 20 x Ig, where Iy is the current setting.

e <«alculate the theoretical operating time using the characteristic equations shown in Section
2.5.4. Check that the measured operating time is within IEC 60255-3 class 5 for standard, very
and long-time inverse or IEC 60255-3 class 7.5 for extremely inverse.

6.5.1.7Thermal overload element THM-A and THM-T
The testing circuit is same as the circuit shown in Figure 6.5.1.4.

The output signal of testing element is assigned to the monitoring jack A.
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The output signal numbers of the elements are as follows:

Element ‘ Signal No.
THM-A 560 O
THU-T 556 Q
To test easily the thermal overload element, the scheme switch [THMRST] in the "Switch" screen
on the "Test" menu is used.

e Set the scheme switch [THMRST] to "ON".

4
e Enter the signal number to observe the operation at the monitoring j ac\@«n in Section

6.5.1.

e Apply a test current and measure the operating time. The magnitud est current should

be between 1.2 x Ig to 10 x Ig, where Ig is the current setting. 0
CAUTION

After the setting of a test current, apply the test current @cking that the THM% has

become 0 on the "Metering" screen.
e (Calculate the theoretical operating time usin& stic equations shown in Section
is within'$%.

2.4.6. Check that the measured operating tim %o

6.5.1.8Broken conductor detection element BCD\

The testing circuit is shown in Figure 6.5.1.5.

S w

GRZ100

Three-phase
Current
source

R
o g A~ W N P

Monitoring A
jack
L 4 jacl oV e

DC + TB4, -Al16
power
supply - -B17

O [t

Figure 6.5.1.5 Testing BCD element

DC +
voltmet

The output signal of testing element is assigned to the monitoring jack A.
¢ .
The output signal numbers of the elements are as follows:

Element |Signa| No.
BCD | 766

e Enter the signal number to observe the operation at the monitoring jack A as shown in
Section 6.5.1.
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e Apply the three-phase balance current at 10% of the rated current and interrupt a phase
current.

Then, check the BCD element operates.

6.5.1.90vervoltage / undervoltage elements OVS1, OVS2, OVG1, OVG2, UVS1, UVS2, UVG]@

The testing circuit is shown in Figure 6.5.1.6.

R f@' TB1| ;4

Variable- ¢

GRZ100

4

-12 or  Monitoring
-14(*)  jack

DC + TB4} _A16
power
supply -B17

DC +
voltmeter
ov

Voltage source

T.
v

B OVG1, OVG2, UVG1 and UVG2.

() TB1-12 for OVS1, OVS2, UVS1 and U

Figure 6.5.1.6 Operating e Test Circuit

Overvoltage and undervoltage elem output signal number are listed below.

The output signal of testing element is assi@&he monitoring jack A.

Signal No.

436
439
442
445

i 454
\ UVS2-AB 457
\ UVG1-A 460

UVG2-A 463

Sect, 1.

e Enter ?Q number to observe the operation at the monitoring jack A as shown in

Operati e test of OVS1, OVS2, OVG1, OVG2
Apply a rated voltage as shown in Figure 6.5.1.6.

. rease the voltage and measure the value at which the element operates. Check that the
measured value is within + 5% of the setting.

Operating value test of UVS1, UVS2, UVGL, UVG2
e Apply arated voltage and frequency as shown Figure 6.5.1.6.

e Decrease the voltage and measure the value at which the element operates. Check that the
measured value is within + 5% of the setting.
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Operating time check of OVS1, OVG1, UVS1, UVGL IDMT curves
e Apply arated voltage at the IDMT time multiplier setting 10.0 of the relay.

e Change the voltage from the rated voltage to the test voltage quickly and measure @

operating time. Test voltage: 1.5 x (setting voltage) or 0.5 x (setting voltage) c I
o Calculate the theoretical operating time using the characteristic equations shown in n
2.4.9.1 and 2.4.9.2. Check the measured operating time within £5%.

L 4
6.5.1.10 Voltage and Synchronism Check Elements

o "Bus", the
imulates the line

The testing circuit is shown in Figure 6.5.1.7. If scheme switch [3PH-
three-phase voltage simulates the busbar voltage, and the single-phase v,
voltage. If the switch is set to "Line", the opposite is true.

: . TB1y-11 \%
Three-phase ' b
voltage
source 3 Ve
_________ ( _*_*) Monitorin A
o jack A
oV ¢

. -15
Single-phase d 4 = Vs1
voltage R

source

DC +
power
supply -

DC
voltmeter
\ (*) In case of testing OVL2, UVL2, and SYN2.

(**) In case when [VT-RATE] is set to "PH/PH".

ig 6.5.1.7 Testing Synchronism Check Elements

When testing O@JVL2 and SYN2, the single-phase voltage must be applied to terminal 17
and 18, ins and 16 and 3PH-VT is set to "Line".

Voltage ronism check elements and their output signal number are listed below. OVL2,
UVL?2 and 2 are used for two-breaker autoreclose and provided in Model 300s and 501.

Measuring element Signal number
OvVB 86
e UVB 87
OovL1 89
UVL1 90
OovL2 91
uvL2 92
SYN1 88
SYN2 93
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Connect a phase angle meter to the three-phase voltages taking the scheme switch [VT-RATE]
and [VTPHSEL] setting into consideration. The phase angle meter connection shown in Figuré
6.5.1.7 is the case for the default settings, that is, [VT-RATE] and [VTPHSEL] are set to "PH/G"
and "A" respectively.

[VT-RATE] setting [VTPH-SEL] setting Meter connection phase
PH/G A AN

B B-N

C C-N
PH/PH A A-B

B B-C

C C-A

Voltage check element OVB, UVB, OVL1, UVL1, OVL2, and UVL?2
e Press 5 (= Logic circuit) on the "Test" screen to display theflogic Circuit screen.

e Enter a signal number for TermA line to observe at moniteringyjack A and press the [ ENTER
key.

e Apply three-phase rated voltage and single-phase ratedwoltage as shown in Figure 6.5.1.7.

OVB and UVB :

e Change the magnitude of the three-phase goltage,if the scheme switch [3PH-VT] is set to
"Bus" or adjust the magnitude of the singlesphase voltage if it is set to "Line". Measure the
value at which the element operates and check that it is within £ 5% of the setting.

OVLI and UVL1 :

e Adjust the magnitude of the simglé-phase voltage if the scheme switch [3PH-VT] is set to
"Bus"; adjust the magnitude of'the thtee-phase voltage if the scheme switch [3PH-VT] is set to
"Line". Measure the value atWhich'the element operates and check that it is within + 5% of the
setting.

OVL2 and UVL2 :

¢ Adjust the magnitudeof voltage applied to terminal 17 and 18 and measure the value at which
the element operates. Check that the measured value is within = 5% of the setting.

Synchronism chéck element SYN1

e Press 5 (=kogieCircuit) on the Test screen to display the Logic circuit screen.

e Enteéga signal number for TermA line to observe at monitoring jack A and press the | ENTER
key,

e “Applysa three-phase rated voltage and a single-phase rated voltage as shown Figure 6.5.1.7.

Voltage check:

e Set the three-phase voltage to any value over the SY1OV setting. (The default setting of
SYIOVis 51V.)

Whilst keeping Vg1 in-phase with Vg, increase the single-phase voltage Vg1 from zero volt.

Measure the voltage at which the element operates. Check that the measured voltage is within
1 5% of the SY1UYV setting.

e Further increase Vg1 and measure the voltage at that the element resets. Check that the
measured voltage is within £5% of the SY1OV setting.
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Phase angle check:

e Set V3 and Vg] to any value between the SY1OV and SY1UV settings keeping V3 in-ph:
with Vg1. Then the SYN1 element operates.

o Shift the angle of Vg1 from that of V,, and measure the angle at which the element r@
16

e Check that the measured angle is within +5° of the SY 10 setting. (The default setting o

is 30°.)
4
e Change V, and Vg1, and repeat the above.
Synchronism check element SYN2 \%
e Apply a single-phase rated voltage to terminal 17 and 18 as shown wit en lines in Figure
6.5.1.7 and set the scheme switch [3PH-VT] to "Line". The test rformed taking the
same step as testing SYN1. s

6.5.1.11 Current Change Detection Elements OCD and OCDP Q

The test circuit is shown in Figure 6.5.1.8.
GRZ100

B1y 1

Single-phase
current
source

) -2

A
\ Monitoring |: A
oV ¢

DG . TB4, .A16 jack

power

supply - -Al17
\ L—@E

DC
voltmeter

L 4
Fig@. Testing Current Change Detection Element
The output signa of the OCD and OCDP is as follows:
asuring element Signal number

@ OCD-A 63
\ 0CD-B 64
OCD-C 65

OCDP-A 357

OCDP-B 358

s OCDP-C 359

Operation must be verified by abruptly changing the test current from 0 A to 1.2 x Setting value or
vice versa.

OCD has a fixed setting of 0.5 A and 0.1 A for 5 A rating and 1 A rating respectively.

6.5.1.12 Level Detectors OCH, OC, EF, EFL, OVG, UVLS and UVLG, UVFS and UVFG, OCBF

Voltage or current level detectors are tested by applying voltage or current individually. A
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single-phase test source is adequate for these tests.

Change the magnitude of the voltage or current applied and measure the value at which t
element operates. Check that the measured value is within 5% of the setting.

Level detectors and their output signal numbers are listed below.

Measuring element

Signal number

O

Remarks

OCH-A
OC-A

EF

EFL

OovG
UVFS-AB
UVFG-A
UVLS-AB
UVLG-A
OCBF-A

A-phase current
4

A-phase current

Residual current %

Residual current

Residual voltage @

A-to-B-phase voltage

A-phase vo

A-to-B-ph oltage

L 4

Q
o
¥

L 4

78 -ph@e
81 e elrrent

Q‘b

N
>
&
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6.5.2 Timer Test

The delayed pick-up time of the variable timer can be measured by connecting the monitonifig
jacks A and B to a time counter as shown in Figure 6.5.2.1. Jacks A and B are used to observethe

input signal and output signal of the timer respectively.

GRZ100
DC + TB4, A16 A
power o
supply - -A17 Monitoring B
jack
T@)E oV ¢
Start
Time
counter StoP
ov

Figure 6.5.2.1 Testing Variable*Timer

e Press 4 (= Timer) on the "Test" screen to displaythe "Timer" screen.

e Enter the number corresponding to the timer to be'observed. The timers and assigned numbers

are listed in Appendix C.

e Enter the number correspondinggoythe timer output signal. The timer output signal numbers

are listed in Appendix B.

e After completing both settingSypress,the key to display the following screen.

/2 Timer
Press ENLER(.tio operate.
Press oCANCEL to cancel.

e Press the ([ENTER | k8y to operate the timer. The "TESTING" LED turns on, and the timer is
initiated andfthe following display appears. The input and output signals of the timer can be
observed at monitoring jacks A and B respectively. The LEDs above monitoring jacks A or B

are alsodlit if the input or output signal exists.

Checkythattlie measured time is within 10 ms of the setting time.

/2 Timer

Operating. ... ..

Press END to reset.
Press CANGCEL to cancel.

e Press the key to reset the input signal to the timer. The "TESTING" LED turns off.

Press | CANCEL | key to test other timers. Repeat the above testing.

To measure the drop-off delay time, press the key after the LED above jack B lights. The
off-delay time is the time from a signal at the monitoring jack A resets till a signal at the

monitoring jack B resets.
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6.5.3 Protection Scheme
In the following protection scheme tests, a dynamic test set with a three-phase voltage source afid
current source is required to simulate power system pre-fault, fault and post-fault conditions!

In the following command tripping test, the remote end is not simulated and the receiving(signalis
simulated by energizing a binary input circuit locally. If an end-to-end synchronized“test is
possible, then it should be conducted.

The autoreclose function can be tested together with these tests. A permanent fault should be
applied to test a reclose-onto-fault.
Zone 1 tripping

This performs instantaneous or time-delayed, and single-phase or three4phase tripping depending
on the fault types, setting of trip mode control switch [Z1CNT] and,autereclose mode switch
[ARC-M].

Zone 1 tripping should be checked for the fault at 50% of the zoneWreach setting.
Operating time is measured on operation of the trip output relay- 4t will typically be 1 cycle in case
of instantaneous tripping.

Check that the indications and recordings are correct.

Zone 2 tripping

Check that three-phase time-delayed final tripping is performed for all kinds of faults. Faults
should be set midway between zone 1 and zone\2.

Check that the operating time is 1-1.5 cycle plis,zone 2 timer setting.

Check that the indications and recopdings areieorrect.

Zone F tripping

Check that three-phase time-delayed“final tripping is performed for all kinds of faults. Faults
should be set midway between zgne)|2 and zone F.

Check that the operating time isfl-1.5 cycle plus zone F timer setting.

Check that the indicatiensvand recordings are correct.

Zone 3 tripping

Check that three-phase time-delayed final tripping is performed for all kinds of faults. Faults
should be setimidway between zone 2 and zone 3.

Check4hat thé operating time is 1-1.5 cycle plus zone 3 timer setting.

Check that the indications and recordings are correct.

ZoneR1 tfipping

Set the scheme switches [ZR1BT] and [ZR2BT] to "On". (The [ZR1BT] and [ZR2BT] default
setting is "Off".)

Check that three-phase time-delayed final tripping is performed for all kinds of faults. Faults
should be set in the center of zone R1.

Check that the operating time is 1-1.5 cycle plus zone R1 timer setting.

Check that the indications and recordings are correct.
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Zone R2 tripping
Set the scheme switch [ZR2BT] to "On". (The [ZR2BT] default setting is "Off".)

Check that three-phase time-delayed final tripping is performed for all kinds of faults. Faults
should be set midway zone R1 and zone R2.

Check that the operating time is 1-1.5 cycle plus zone R2 timer setting.

Check that the indications and recordings are correct.

Zone ND tripping
Set the scheme switch [ZNDBT] to "On". (The [ZNDBT] default setting isOff".)

Check that three-phase time-delayed final tripping is performed for all Kinds“of faults. Faults
should be set midway zone 3 and zone ND.

Check that the operating time is 1-1.5 cycle plus zone ND timer setting.

Check that the indications and recordings are correct.

Zone 1X tripping

Set the scheme switch [SCHEME] to "Z1EXT", and [ARC-M].to "TPAR" or "SPAR&TPAR" or
"SPAR". CB ready condition (binary input signal BI10) and 52A, 52B and 52C must be
established.

Faults should be set midway between zone 1 and'zone bX.

Check that it performs instantaneous single-phase or three-phase tripping depending on the fault
types and setting of autoreclose mode selegtiomswitch [ARC-M].

Check that the operating time is 1-145 Cycle ordess.

Check that the indications and recordings are correct.

Command Protection

The followings are described as default setting for binary inputs and binary outputs.

PUP tripping
Set the scheme switch [SCHEME] to "PUP".

Energize the binary iaput‘BI4 ("Trip signal") to simulate a trip permission signal reception and
apply a zone 2 fault.

Check that ipstantafi€ous single-phase or three-phase tripping is performed depending on the fault
types and setting jof autoreclose mode selection switch [ARC-M].

De-énergizeéithe binary input BI4 and apply a zone 2 fault. Check that PUP tripping does not occur.
Apply'a zofie 1 fault, and check that binary output relay BO13 ("Send signal") operates.

Check that the indications and recordings are correct.

POPtripping
Set the scheme switch [SCHEME] to "POP", [WKIT] and [ECHO] to "off".

Energize the binary input BI4 to simulate a trip permission signal reception and apply a zone 2
fault.

Check that instantaneous single-phase or three-phase tripping is performed depending on the fault
types and setting of autoreclose mode selection switch [ARC-M].
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Set [WKIT] and [ECHO] to "On" and apply a weak-infeed fault. Check that instantaneous tripping
is performed.

De-energize the binary input BI4 and apply a zone 2 fault. Check that POP tripping does not o¢cur.
Apply a zone 2 fault, and check that binary output relay BO13 operates.

Set the scheme switch [ECHO] to "On".
De-energize the binary inputs BI1, BI2 and BI3 to simulate the breaker being open.
Check that binary output relay BO13 operates when the binary input BI4 is energized.

Apply a zone 4 fault (reverse fault) while the binary inputs BI1, BI2 and BI34re energized, and
check that the binary output relay BO13 does not operate when the binarydinput®BI4 is energized.

Check that the indications and recordings are correct.

UOP tripping
Set the scheme switch [SCHEME] to "UOP", [WKIT] and [ECHOT4%e."Qff".

De-energize the binary input BI4 to simulate interruption of a tgip bloek signal reception and apply
a zone 2 fault.

Check that instantaneous single-phase or three-phase tripping is performed depending on the fault
types and setting of autoreclose mode selection switch \ARC-M].

Set [WKIT] and [ECHO] to "On" and apply a weaksinfeedfault. Check that instantaneous tripping
is performed.

Energize the binary input BI14 to simulate trip,block signal reception and apply a zone 2 fault.
Check that UOP tripping does not occur.

Check that binary output relay BO13goperates in the normal condition.
Apply a zone 2 fault, and check thdt the/BO13 resets.

Set the scheme switch [ECHO] toyOn'
De-energize the binary inputs BLl, BI2 and BI3 to simulate the breaker being open.
Check that binary output relay(B@13wesets when the binary input BI4 is de-energized.

Apply a zone 4 fault (reverse faulf) while the binary inputs BI1, BI2 and BI3 are energized, and
check that the binary putput selay BO13 remains operated when the binary input BI4 is
de-energized.

Check that the indig¢ations,and recordings are correct.

BOP tripping
Set the schemesswitch [SCHEME] to "BOP".
Check thag,thesbinary input BI4 is de-energized and apply a zone 2 fault.

Check that instantaneous single-phase or three-phase tripping is performed depending on the fault
typesiand getting of autoreclose mode selection switch [ARC-M].

Energize the binary input BI4 to simulate trip block signal reception and apply a zone 2 fault.
Check that BOP tripping does not occur.

Apply a zone 2 fault, and check that binary output relay BO13 does not operate. Apply a zone 4
fault (reverse fault), and check that BO13 operates.

Check that the indications and recordings are correct.

SOTF tripping

SOTF tripping is carried out by distance measuring element Z1 to Z4 operation or overcurrent
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element OCH operation. Z1 to Z4 can perform the SOTF tripping by setting.

The SOTF function is activated when the breaker has been open for timer TSOTF (0 — 300s)
setting and active for an additional 500ms after the breaker is closed.

The SOTF function is checked as follows:
e Set the scheme switch [SOTF-OC] to "On" and [SOTF-Z] to "Off".

De-energize the binary input signals BI1 to BI3 (terminal number A4, B4 and A5 of terminal block
TB4) for more than TSOTF (0 — 300s) setting.

e Energize the binary input signals and apply a zone 1 fault at the same,timg.
Check that the operating time is within 1-1.5 cycle.
e Set the scheme switch [SOTF-OC] to "Off" and [SOTF-Z] to "On" and repeat the above.

Breaker failure tripping
Set the scheme switch [BF1] to "T" or "TOC" and BF2 to "On'§
e Press 5 (= Logic circuit) on the "Test" screen to displaygthe "liegic circuit" screen.

e Enter a signal number 199 for the TermA line to observe the retrip signal at monitoring jack A
and 200 for the TermB line to observe the adjaceng circuit breaker trip signal at monitoring

jack B and press the | ENTER | key.

e Apply a zone 1 fault and maintain it. Check that the retrip signal is generated after the time
setting of TBF1 and the adjacent circuit bréaker trip signal is generated after the time setting of
the TBF2.

Out-of-step tripping

Set the scheme switch [OST] to 2On':

To simulate out-of-step, the impedanee seen by the OST element must be moved slowly from the
first quadrant to the second quadrantor vice versa.

The following shows the cas¢ of the former.

e Press 5 (= Logic ciréuit)onsthe "Test" screen to display the "Logic circuit" screen.

e Enter signal aumber 203 for the TermA line to observe the out-of-step tripping signal at
monitoring jack Ayand press the key.

e Apply a three-phase rated voltage and current.

e Graduallydower the voltage to zero, keeping the voltage and current sources in-phase. Then
giadually“raiSe the voltage from zero to the rated value, while keeping the phase angle of
voltage and current in anti-phase.

During thi§ process, keep the current at the rated value.
e Check that out-of-step tripping takes places at monitoring jack A.

e €heck that out-of-step tripping does not take place if the voltage was lowered or raised steeply
or was gradually raised while retaining the phase angle of voltage and current in-phase, not
anti-phase.

Voltage transformer failure supervision

A voltage transformer (VT) failure is detected when an undervoltage element or residual
overvoltage element operates but a current change detection element or residual overcurrent
element does not operate accordingly.

— 249 —



TOSHIBA 6F2S0846

VT failure detection is checked as follows:

e Set the circuit breaker closed condition by applying a "1" signal to binary inputs BI1, BI2 and
BI3.

e Press 5 (= Logic circuit) on the "Test" screen to display the "Logic circuit" screen.

e Enter signal number 172 for the TermA line to observe the VT failure alarm signal, ands173
for the TermB line to observe the VT failure detection signal at monitoring jack A and B. Press

the key.

e Apply a three-phase rated voltage. Then, remove single-, two- or three-phase®oltage. Check
that the signals are instantly observed at jack B and observed at jack A“after a-d0s delay.

Blocking of the voltage-dependent protection is checked as follows:

e Apply a three-phase rated voltage. Then, remove single-, two4or three-phase voltage and at
the same time apply a zone 1 fault. During this process, do net,change the current.

Check that neither zone 1 tripping nor command tripping takes place.

e In the similar manner, apply a zone 1 extension, zone 2lorzofe 3 fault and check that tripping
does not take place.

Check that VT failure is recorded on the event re€ord.

Power swing blocking

A power swing is detected when the condition that the PSBSOUT element operates and PSBSIN
element and residual overcurrent elementfEERydo not operate, for a period of TPSB setting or
more.

Power swing detection is checked‘as, follows:
e Press 5 (= Logic circuit) on the¥Iest! screen to display the "Logic circuit" screen.
e Enter signal number 176 for thesfermA line to observe the power swing blocking signal at

monitoring jack A and press the’| ENTER | key.

e Apply a phase fault @hichsi$ set to midway between PSBSIN and PSBSOUT. Check that the
signal is generated' with'adelay of TPSB setting after the PSBSOUT operates. The PSBSOUT
operating timeWwill be,1-2 cycles.

e Reset the faylt and check that the monitoring signal resets with a 500ms delay after PSBSOUT
resets.

e Apply angarth fault which is set to midway between PSBSIN and PSBSOUT. Check that the
signaliis net'generated.
Power'swing blocking is checked as follows:

e Apply a zone 1 phase fault after generating the power swing blocking signal. The blocking
signal is generated in the way as mentioned above. Check that zone 1 tripping takes place if
scheme switch [PSB-Z1] is set to "Off" and does not take place if set to "On".

e In the similar manner, apply zone 1x, zone 2, zone 3, zone F, zone R1 and zone R2 faults, and
check that tripping takes place or does not take place depending on the "On" or "Off" setting of
scheme switch [PSB-Z1X], [-Z2], [-Z3], [-ZF], [-ZR1] and [-ZR2].

Check that power swing blocking is recorded on the event record.
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6.5.4 Metering and Recording

The metering function can be checked while testing the AC input circuit. See Section 6.4.4.

Fault recording can be checked while testing the protection schemes. Open the "Fault records"
screen and check that the descriptions are correct for the applied fault.

The default setting of events is shown in Appendix H. Event recording on the external events'such
as CBI1 ready, Ind.reset, etc., can be checked by changing the status of binary input signals.
Change the status in the same way as the binary input circuit test (see Section 6.4.2) and check that
the description displayed on the "Event Records" screen is correct.

Note: The choice of whether to record or not can be set for each event. Changeithe status of the binary
input signal after confirming that the related event is set to record. (e, default setting enables
all the events to be recorded.)

Some of the internal events such as Trip, VTF, etc., can be checkedtin the protection scheme tests.

Disturbance recording can be checked while testing the prote€tionyschemes. The LCD display
only shows the date and time when a disturbance is recorded:%@Qpen the "Disturbance records"
screen and check that the descriptions are correct.

Details can be displayed on the PC. Check that the desctiptions’on the PC are correct. For details
on how to obtain disturbance records on the PC, see the RSM 100 Manual.

6.5.5 Fault Locator
In the fault locator tests, a dynamic test set @ith a three-phase voltage source and current source is
required to simulate power system pre-fault, faul¥’and post-fault conditions.

The fault locator starts measuremeént with one of the following tripping signals: command trip,
zone 1, zone 2 and zone 3 trip, zene We€xtension trip and external main protection trip. Therefore,
it is preferable to test it while testingtheprotection schemes by applying a fault.

The line parameter settings must be'ehanged to meet those of the test set.

The measurement result ig expzeSsed as a percentage of the line length and the distance and
displayed on the "Fault Recerd'/screen of the LCD.

Note: If abnormal settings far from actual transmission line impedance, e.g. resistance value
so larget thamgeactance value, etc., are done, the location error will be larger.
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6.6 Conjunctive Tests

6.6.1 On Load Test

With the relay connected to the line which is carrying a load current, it is possible to check ghe
polarity of the voltage transformer and current transformer and the phase rotation with the

metering displays on the LCD screen.

e Open the following "Metering" screen from the "Status" sub-menu.

/2 Metering 3(/ 143
Va 63.5V +0.0° | a 2.10A +4, 92
Vb 63.4V -120.0° b 2.10A —41H5.0°
Ve 63.5V +120.1° | ¢ 2.15A #1@251°
Active power + 318.50MW

Reactive power - 29. 00Mama r

Freauency 60..0 Rz

Note: The magnitude of voltage, current and power canbelset in values on the primary side or on the
secondary side by the setting. (The defaultsetting is the primary side.)
Phase angles are expressed taking that 6fpositive sequence voltage as the reference angle.
The sign of the phase angle can be set pgsitive for either lagging phase or leading phase. (In the
default setting, it is set positive when the,phase is leading to the reference angle.)
The sign of the power flow direction gan be set positive for either power sending or power

receiving. (The default settingus power sending.)

e And/or open the following "Diregtion" screen from the "Status" sub-menu to check the

direction of load current. (Sé&Section 4.2.4.6.)

/2 Directif@n

Phase A: Flofg wla r d
Phase B: Fo,rward
Phase®C: Folrward

e Check that the phase rotation is correct.

e Verify the phase telationship between the voltage and current with the known load current

direction.

6.6.2 Signaling\@ircuit Test

This test’is pefformed when a command protection using a signaling channel is applied. The test is
carrigd outfafter the signal receive and send contacts are connected to the telecommunication

circuit.

The signal send circuit from the relay to the telecommunication equipment is checked by forcibly
operating the signal send relay and monitoring the signal at the telecommunication equipment.

Signal sending is performed on the LCD using the "Test" sub-menu as follows.

e Press 3 (= Binary output) on the "Test" screen to display the "Binary output" screen. The LCD

displays the output modules installed depending on the model.

e Enter 2 to select the IO#2 module, the LCD will display the screen shown below, indicating
the name of the module, the name of the output relay, the name of the terminal block and the
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terminal number to which the relay contact is connected.

/3 BO (0O=Disable 1=Enable) 1/14
|0#2 BO1 0 _
|0#2 BO2 0
|0#2 B0O3 0
|0#2 BO13 1

e Move the cursor to the bottom line to select the BO13 output relay bypressing the ¥ key,

then enter 1 and press the | ENTER | key.

e After completing the entries, press the key. The LCD will, display the screen shown
below.

/3 BO
Keep pressing 1 to operate.

Press CANCEL to cancel:

e Keep pressing the | 1 |key to operate the BO13, dutput, relay forcibly. Then the BO13 output
contact will close. Monitor this at the telecommunigation equipment.

The signal receive circuit from the telecommunieation equipment to the relay is checked with the
"Binary input & output" screen on the LCD asfellows:

Note: The receive signal is assigied to'any‘@fthe binary inputs by the user setting. The following
description is the case of Bl4 and BIS5 assigned.

e Display the "Binary I/O" screenifrompthe "Status" sub-menu. Position BI4 indicates a receive
signal status. Position BI5dndieates the status of the guard signal in case of frequency shift

signaling.
/2 BimarW input & output 3/ 8
Input ghQ#T) 000 000 000 000 1
[nput Il O0#2) 000 1
| nputy, (1N0#3) f0ooo 000 000 O 1
Inpute (1 O#4) rooo 1
Output (10#1-trip) [000 1
OQutput (10#2) fr0ooo 000 000 000 00 1
atput (1 O#3) frooo 000 000 O 1
OUtput (10#4) 000 000 000 000 00 1

o4, Send a signal or interrupt sending a signal at the telecommunication equipment and monitor on
theyscfeen that the status of B4 or BIS changes accordingly.

If the signaling circuit connection is completed from the local relay to the remote relay, the test
above can be extended to an end-to-end test.

e Send the signal by operating the BO13 output relay at one end with the "Test" sub-menu as
described above and monitor the signal reception at the other end on the "Binary input &
output" screen.

In the BOP scheme, the end-to-end test can be carried out more simply on the "Manual test" screen
of the "Test" sub-menu. For the details, see Section 4.2.7.2.
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Note: In these tests it is recommended to block the tripping circuit to prevent false tripping.

6.6.3 Tripping and Reclosing Circuit Test

The tripping and reclosing circuit including the circuit breaker is checked by forcibly gperating
the output relay and monitoring the circuit breaker to confirm that it is tripped or reelosed.
Forcible operation of the output relay is performed on the "Binary output" screen of the "Test"
sub-menu as described in Section 6.4.3.

Tripping circuit

e Set the breaker to be closed.

e Press 3 (= Binary output) on the "Test" sub-menu screen to display the Binary output” screen.
The LCD displays the output modules mounted.

e Enter 1 to select the IO#1 module, then the LCD displays the scteen shown below.

/3 BO (0=Disable 1=Enab'e) 1/ 3
[0#1 TP-A1 0
[0#1 TP-B1 0
1 0#1 TP-C1 0

TP-Al, Bl and Cl1 are output relays with onegormally open contact, and trip the A-phase,
B-phase and C-phase circuit breakers.

Enter 1 for TP-A1 and press the | ENTER{ key.

e Press the key. Then thed CDidisplays the screen shown below.

/3 BO
Keep pressjifng. ®» to operate.

Press CANCEL to cancel.

e Keep pressing the|1|key to operate the output relay TP-Al and check that the A-phase
breaker is tripped.

e Release the |\ | key to reset the operation.

e Repeat the@beve for all the phases.

Reglosing Cikcuit
Theytest is applied to the autoreclose function if used.
e Ensure that the circuit breaker is open.

e Press 3 (= Binary output) on the "Test" sub-menu screen to display the "Binary output” screen.
The LCD displays the output modules mounted.

e Enter the selected number corresponding to each module to be operated. The LCD will display
the name of the module, the name of the output relay, the name of the terminal block and the
terminal number to which the relay contact is connected.

Note: The autoreclose command is assigned to any of the output relays by the user setting. The
following description is the case for the default setting of model 201.
In the default setting, the autoreclose command is set to BO10 of the IO#2 module.
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e Enter 2 to select the IO#2 module, then the LCD displays the screen shown below.

/3 BO (0=Disable 1=Enable) 1/14
[0#2 BO1 0 _
|0#2 B02 0
[0#2 BO3 0
|0#2 BO10 1
|0#2 BO11 0
|0#2 B0O12 0
[0#2 FAIL 0
|0#2 SBX 0

Note: Terminal block number depends on the relay model. So see Appendixa@ for details.

Move the cursor by pressing the ¥ key and select BO10. BO10 issan autéreclose command output
relay with one normally open contact.

e Enter 1 and press the | ENTER | key.

e Press the key. Then the LCD displaysghe,scréen shown below.

/3 BO

|Press

Keep pressing

1 toqope¥ate.

CANCEL to Gcalnce|.

e Keep pressing the | 1] key to foreibly operate the output relay BO10 and check that the circuit

breaker is closed.

e Release the | 1| key to resetitheé operation.

¢ In case of two-breakerlautorclose, repeat the forcible operation for BO11.
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6.7 Maintenance
6.7.1 Regular Testing

The relay is almost completely self-supervised. The circuits which can not be supervised arc
binary input and output circuits and human interfaces.

Therefore regular testing can be minimized to checking the unsupervised circuits. The test
procedures are the same as described in Sections 6.4.1, 6.4.2 and 6.4.3.

6.7.2 Failure Tracing and Repair

Failures will be detected by automatic supervision or regular testing.

When a failure is detected by supervision, a remote alarm is issued withithebinary output signal of
FAIL (*) and the failure is indicated on the front panel with LED fadicatots or LCD display. It is
also recorded in the event record.

(*) Failure signals on the external circuits, that is signaling channel, VT circuit and isolator circuit,
can be allotted to any of the binary output relays by the usetyFailure signals of the signaling
channel and VT circuit are set to BO12 of the IO module as/the default setting.

Failures detected by supervision are traced by €h€eking, the "Auto-supervision" screen on the
LCD.

If any messages are shown on the LCD, the failed modiile or failed external circuits can be located
by referring to the Table 6.7.2.1.

This table shows the relationship betweenrniessage displayed on the LCD and estimated failure
location. The location marked with41) has a higher probability than the location marked with (2).

As shown in the table, some ofythc¥messages cannot identify the fault location definitely but
suggest plural possible failure locations. In these cases, the failure location is identified by
replacing the suggested failed modules with spare modules one by one or investigating and
restoring the monitored external €ircnits (that is signaling channel, VT circuit and isolator circuit)
until the "Alarm" LED is t@irnedgoft.

The replacement or inyestigation should be performed first for the module or circuit with higher
probability in the table.

If there is a failuze,and,the LCD is not working such as a screen is frozen or not displayed, the
failure location s anydone of SPM and HMI module.
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Table 6.7.2.1 LCD Message and Failure Location

Message Failure location
VCT SPM 10lor 102 103 104 |05 106 FD HMI  Channel Discon- Q
108 nector ble
Checksum err x
ROM data err x PN
ROM-RAM err X
SRAM err X \%
BU-RAM err x
DPRAM err X @
EEPROM err X 0
ADerr x
VO err x(2)  x(1) Q x (2)
V2err x(2) x(1) @ x (2)
10 err x(2)  x(1) x (2)
CTer x(2) x(2) x (1)
DIO err x@2)  x(@1) x@) x@) x@) x N)
RSM err x(1) %2 K
FD:checksum err x (2) x (1) @ x (1)
FD: ROM-RAM err x(2)  x(1) x (1)
FD: SRAM err X2  x() \ x (1)
FD:Sampling err x (2) x (1) x (1)
FD:DO err x (2) x (1) @ x (1)
FD:ROM data err x (2) x (1) & O x (1)
FD:Unbalanced err x(2)  x(1) \ x (1)
FD: A/D err x (2) \K x (1)
FD stopped x (2) Q x (1)
DS fail x x (1)
Ch. fail x m 2 %@
VT fail \ x(2)  x(1)

No-working of
LCD

x (1)

The location marked with (1) has a higher probability than the location marked with (2).

L 4
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If no message is shown on the LCD, this means that the failure location is either in the DC power
supply circuit or in the microprocessors mounted on the SPM module. Then check the "ALARM™"
LED. Ifit s off, the failure is in the DC power supply circuit. It is lit, open the relay front panelafid
check the LEDs mounted on the SPM module. If the LED is off, the failure is in the DC power
supply circuit. If the LED is lit, the failure is in the microprocessors.

In the former case, check if the correct DC voltage is applied to the relay.

If so, replace the IO1 or IO8 module mounting the DC/DC converter and confirm that the "Alarm"
LED is turned off.

In the latter case, replace the SPM module mounting the processors and confitmdthat the "Alarm"
LED is turned off.

When a failure is detected during regular testing, it will not be difficult to identify the failed
module to be replaced.

Note: When a failure or an abnormality is detected during thesregulamtest, confirm the following
first:
- Test circuit connections are correct.
- Modules are securely inserted in position,
- Correct DC power voltage is applied.
- Correct AC inputs are applied.
- Test procedures comply with those stated ifisthe manual.

6.7.3 Replacing Failed Modules
If the failure is identified to be in the relay module and the user has spare modules, the user can
recover the protection by replacingghe failed'modules.

Repair at the site should be limited to'module replacement. Maintenance at the component level is
not recommended.

Check that the replacement modaledhas an identical module name (VCT, SPM, 102, etc.) and
hardware type-form as the removed/module. Furthermore, the SPM and FD modules should have
the same software name.

The module name is ifidicated on the bottom front of the relay case. The hardware type-form is
indicated on the meduleyin the following format:

Module name  Hardware type-form

VCT G1PC1-settex
SPM G1SP -t
101 GLIO1-seterer
102 G1I02-sester
103 GLIO3-#ssk:x
104 G1I02-sewter
104#1 GLI02-seterr
10442 GLI02-sester
105 GLIO3-#ssk:x
106 G1I03-s:#:x
108 G1l08- etk
FD G1FD1 - sk
HME e

— 258 —



TOSHIBA 6F2S0846

The software name is indicated on the memory device on the module with letters such as
GS1ZM1-##x GS1ZF1-*:x_ etc.

A CAUTION When handling a module, take anti-static measures such as wearing an earthed
wrist band and placing modules on an earthed conductive mat. OtherwiSe, many
of the electronic components could suffer damage.

CAUTION After replacing the SPM module, check all of the settings including the PLC
and [EC103 setting data are restored the original settings.

The initial replacement procedure is as follows:

e Switch off the DC power supply.

e Disconnect the trip outputs.

e Short circuit all AC current inputs and disconnect all AC voltage inputs?

AWARNING | Hazardous voltage can be present in the DC circuitjust after switching off the
DC power supply. It takes approximately 30%seconds for the voltage to
discharge.

e Unscrew the relay front cover.

Replacing the Human Machine Interface Module (frent panel)

e Open the front panel of the relay by unscrewing the binding screw located on the left side of
the front panel.

e Unplug the ribbon cable on the front panel byapushing the catch outside.

e Remove the two retaining screwsgand‘one earthing screw on the relay case side, then detach
the front panel from the relay cése.

e Attach the replacement modile in‘the reverse procedure.

Replacing the Transformer Module

e Open the right-side fronfpanel(HMI module) by unscrewing the two binding screws located
on the left side of the panel.

e Open the left-side front¥panel (blind panel) (*) by unscrewing the two binding screws located
on the right sidefof the panel.

(*) This bliid panel'ts attached only to models assembled in the type B case.

e Detach theanodule holding bar by unscrewing the binding screw located on the left side of the
bar,

o Wnplugithe ribbon cable on the SPM by nipping the catch.

e “QRemove'the metal cover by unscrewing the binding screw located at the top and bottom of the
cover'

e Pull out the module by grasping the handles.

e Insert the replacement module in the reverse procedure.

Replacing other modules

e Open the right-side front panel (HMI module) by unscrewing the two binding screws
located on the left side of the panel.

e Open the left-side front panel (blind panel) (*) by unscrewing the two binding screws located
on the right side of the panel.
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(*) This panel is attached only to models assembled in the type B case.

Detach the module holding bar by unscrewing the binding screw located on the left side of
bar.

Unplug the ribbon cable running among the modules by nipping the catch (in case 1
connector) and by pushing the catch outside (in case of gray connector) on the connegtor.

Pull out the module by pulling up or down at the top and bottom levers.

Insert the replacement module in the reverse procedure.

4
After replacing the SPM module, input the user setting values again. \%

6.7.4 Resumption of Service (b

After replacing the failed module or repairing failed external circuits, take the following
procedures to restore the relay to service.

60255-6 the storage temperature

Switch on the DC power supply and confirm that the "IN VIGE" green LED is lit and the
"ALARM" red LED is not lit.

Note: Supply DC power after checking that all the m
ribbon cables are plugged in.

s a their original positions and the
If the telecommunication circuit was repaire

circuit is normal. For the "Manual test", re

Supply the AC inputs and reconnect the tripyoutputs.

—25°C to +70°C, but the temperature of 0°C to +40°C

6.7.5 Storage @
The spare relay or module sho%tored in a dry and clean room. Based on IEC Standard
hi

is recommended for long-te .

O
N

O
Q>Q)

L 4
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/. Putting Relay into Service

commissioning or maintenance tests.

The following procedure must be adhered to when putting the relay into service after fb@

Check that all external connections are correct.

Check the setting of all measuring elements, timers, scheme switches, recordings and glock are

correct.
In particular, when settings are changed temporarily for testing, be SU@ them.

Clear any unnecessary records on faults, events and disturbances % recorded during
the tests.

Reset the counter figures of automatic test and autoreclose, if
count, see Section 4.2.3.4 and 4.2.3.5.

Press the |VIEW ]| key and check that no failure e is displayed on the

"Auto-supervision" screen.
Check that the green "IN SERVICE" LED is lit and n@LEDs are lit on the front panel.

For resetting the
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S

ElEN

Zone 1 Trip

IR
: P =

Z% Back-up Trip f—h\ \

[\%

71Xa

126G —

736G

v
_

RN

IFG

R1G -

B

IR2G

ZNDG

B

718

Zone 1 Extension
Trin

Z1XS Zone 1 extgnsion L]
scheme logic a

1728
[z ] lal =L
[zs ] Al ‘|‘
TZFS -
ER " =
TZR1S
IR1S H‘?
TZR2S
IR2S h‘?
TZNDS
ZNDS |1 M
@ :‘E» Command protection Trip
Command protection scheme logic
ol
- PUP/PUP+DEF Selection
@ ——— - PoP/POP+DEF
- UOP/UOP+DEF €<= Signal receive
DEFF - BOP/BOPHDEF ¢
~ .
DEFR == Signal Send
1.9 [ TOEF [
> DEF
4 O IER - Back-up Ttip
7] L
o EF
EF w H_? TEF . Bagk~up Trip
Directional 21 >1
il control — 106, Back g, =
o© h ? T00 1 Trip, —
7] ‘ >1 —
0Cl
THY THMaTY ip
>
OCH SOTF scheme
0.2, T 4 logic SOTF Trip
ZR1. ZR2 or IND
\
STUB schere %\ Related OB Trip Command
(c8_B»| logic
UVPHI n' < Stub Trip
TBF1 CBF Re-tri
OCBF H‘? et
h_? TBF2 CBF Related CB[tr|p
EFL ] Trip n

VTF schieme l:l : Measuring element

0VG logie .
o = = D : Binary input/output
of VT
0CD
PSB scheme:

d

P logig Out of step tri
ut of step trip
ST |(3§i cscheme
BCD TBCD BOD Trip
Lo ] 7!
0vs1 R OV & W Trip
i
p— Viats
T0G1
— it
e H_? TUS1
0Vs2 1 0|05
@ m 1062 OV Alarm
Wsd } Fﬂ—? TUs2
T ol UV Alarm
[ ¥ T 0 U2

Model 101, 102
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Ve
Zone 1 Trip

IR
: P e

Z% Back-up Trip I ,—h
SR

21G

[\%

71XG

FIE]

126G

736G

v
_

ZFG

IR1G

ZR2G

ElEE

INDG

\
T \ CB Reclose Command

218

Zone 1 Extension
Trin Autoreclose scheme logic'
Zone 1 extension

heme logi ] &
1298 scheme logic - SPAR

N
>
&

228 z]'»f - TPAR
75 1238 (with synchronism check)
~ SPARHTPAR
s TZFS Z1-EXT - Multisshot Autoreclose (4shots)

TZR1S

TZR2S

IR2S

TZNDS

L]

INDS

[l

N
t

Command protection Trip

S [

Command protection scheme logic

&

7
D - PUP/PUP+DEF
@ T - Pop/POP+DEF
- UOP/UOP+DEF é Signal receive
DEFF ~ BOP/BOP+DEF g
T =>  Signal Send
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Er.ml B DEF
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EF
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Directional Rl = =1
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@ $ ’? T0C 1 Trip —
[Recml ‘ 21 7
(4]
T THMETY ip
>
ocH SOTF scheme
Lot ] 128 F. —— logic SOTF Trio
ZR1. ZR2 or ZND |
STUB scheme %\ Related CB Trip Comand
(c8 B> | logic
UVPH 0 o < Stub Trip
(lsolator 3
E '% ’? TBF1 CBF Re-tri
e e-trip
H_? TBF2. CBF Related CB |t [p
EFL * Trip n
o VTF sglieme l:l : Measuring element
logie, "
WF - - D . Binary input/output
f VT
0CD 2
PSB scheme
PSB logig, Out of step tri
0ST |scheme Ut of step trip
05T logic
@ [ 0]7BCD BCD Trip
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0Vs1 L-_Ij¥ — . OV&UWTrip
Tost i
— oathor
- T0G1
— it
e Mt ™
- TuGt
ovs2 T 9102
= 7? 1062 OV Alarm
Wb .Eﬂ—? TUS2
o 7; TUg UV Alarm

Model 201, 202, 203
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UG
- Zone 1 Trip
716 — s aq8& ‘E‘»\ \ \ CB Trip Command
Z1XG & [
E [ Zone Back-up Trip
726G ——1 T
236 e | u
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2FG J _&
ZR1G &
R26 s |
—
INDG s \ CB Reclose Command
—1 |
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Z1XS | Zone 1 extgnsion 3
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728 W > - TPAR
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RILES - SPAR4IPAR
s Fﬂ—? TZFS 21-EXT ~ Multisshot Autoreclose (4shots)
TZR1S
IR1S W >
TZR2S ? >
R2S Al
TZNDS
NS | ’fﬂ’
@ @» i - Command protection Trip
Command protection scheme logic
743 Phase &1
- PUP/PUP+DEF Selection ’_dJ
@ 1 - POP/POP+DEF
- UOP/UOP+DEF é Signal receive
DEFF - BOP/BOP+DEF
DEFR . % Signal Send
1,49 [ TOEF [
il >1 DEF
$ ' ? TDER Backsup Trip
TEF ] &
EF Bagk=p Trip
¥ M
Directional L2 z1
EFI 06, Back=up)
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o© b' ? T0C 1 Trip —
[Recml ‘ >1 =
0Cl
THM THMATr ip
>
OCH SOTF scheme
0.3, TF, 4; logic SOTF Trip
ZR1, ZR2 or ZND ‘
STUB scheme %\ Related CB Trip Command
l§:||- logic
UVPHI 0 Z Stub Trip
O0GBF h_? TBF1 CBF Re-trip
. M TBF2 CBF Related CB itr{p
EFL ’ Trip n
o VTF sclieme [:::::j . Measuring element
K W atErE
W = = C] : Binary input/output
f VT
0cD °
PSB scheme
PSB logig, oot of sten tr1
ut of step trip
0T OST scheme
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BCD £.q 9| TEC0 BOD Trip
A
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o
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TuG1
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UG UV Alarm

DR B 6 B
3
(
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LEXE

Model 204, 205, 206
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Zone 1 Trip

[\%
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\
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E’_? TDER Back+up Trip
[RCunS! L
EF
EF W M TEF ] Bagksp Trip
¥
Directional L2 21 >1
control L 0C, Back~up) =
0C Eﬂ_? Toe 1 Trip
7] ‘ = =
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=3
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@
S
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g
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ERIEIE] EJ EJ B B
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Model 301, 302, 303

g
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\
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: Binary input/output
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Fault Detection
(FD) unit
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Sianal list
No. Signal Name Contents
Q _JCONSTANT 0 constant 0
1 JCONSTANT 1 constant 1
2
3
4
5
6
g
90 CRT USE CARRIER IN SERVICE
11
2
13
14
15
16
17
18
9 |Z1G-A EARTH FAULT RELAY Z1G
20 |Z1G-B ditto
21 |Z1G-C ditto
22 |Z1XG-A EARTH FAULT RELAY Z1XG
23 |Z1XG-B ditto
24 |Z1XG-C ditto
25 |Z2G-A EARTH FAULT RELAY 722G
26 |Z2G-B ditto
27 122G-C ditto
28 |Z3G-A EARTH FAULT RELAY Z3G
29 |Z3G-B ditto
30 |Z3G-C ditto
31 |Z4G-A EARTH FAULT RELAY 746G
32 |Z4G-B ditto
33 |Z4G-C ditto
34 |Z1S-AB PHASE FAULT RELAY Z1S
35 |Z1S-BC ditto
36 |Z1S-CA ditto
37 |Z1XS-AB PHASE FAULT RELAY Z4XS
38 |Z1XS-BC ditto
39 |Z1XS-CA ditto
40 |Z2S-AB PHASE FAUIsL RELAY Z2S
41 |Z2S-BC ditto
42 |Z2S-CA ditto
43 |Z3S-AB PHASE FAUKT RELAY Z3S
44 |Z3S-BC ditte.
45 |Z3S-CA ditto
46 |Z4S-AB PHASE FAULT RELAY 74S
47 |Z4S-BC ditto
48 |Z4S-CA ditto
49 |PSBSOUT-AB POWER SWING BLOCK for ZS OUTER ELEMENT
50 |PSBSOUT-BC ditto
51 |PSBSOUT-CA ditto
52 |OCCR-A ©C RELAY FOR LINE VT
53 |OCCR-B ditto
54 |OCCR-C ditto
55 |OCH-A HIGH SET OC RELAY
56 |OCH-B ditto
57 |OCH-C ditto
58 |DEFR DIRECT. EF RLY (EXTERNAL)
59 |DEFF DIRECT. EF RLY (INTERNAL)
60 |EF EARTH FAULT RELAY
61 |EFI EARTH FAULT IDMT RELAY
62 |OVG EARTH OV RELAY
63 |OCD-A CURRENT CHANGE DETEC. RELAY
64 JOCD-B ditto
65(]/0CD-C ditto
66 |[UVC-A UV RELAY (PHASE SELECTOR)
6% |UVC-B ditto
68JUVC-C ditto
69 |UVES-AB UV RELAY (Hiah set)
70 JUVFS-BC ditto
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Sianal list

No. Signal Name Contents
71 JUVFS-CA ditto

72 |UVLS-AB UV RELAY (Low set)
73 [UVLS-BC ditto

74 |UVLS-CA ditto

75 |[UVFG-A UV RELAY (Hiah set)
76 |UVFG-B ditto

77 |UVFG-C ditto

78 |[UVLG-A UV RELAY (Low set)
79 |[UVLG-B ditto

80 [UVLG-C ditto

81 |OCBF-A OC RELAY FOR CBF DETECTION
82 |[OCBF-B ditto

83 |[OCBF-C ditto

84 |OST-ZM OST-ZM

85 [OST-ZN OST-ZN

86 |[OVB OVB

87 |[UVB UVB

88 [SYN1 SYN1

89 [OVL1 OVLA1

90 |UVL1 UVL1

91 |OVL2 OVL2

92 [UVL2 UVL2

93 [SYN2 SYN2

94 [OC-A OC-A

95 |[OC-B OC-B

96 [OC-C OC-C

97 |OCI-A OCI-A

98 |OCI-B OCI-B

99 [OCI-C OCI-C

00 |CHECKING CHECKING

101 |CB-AND CB CONTACT (3PHASE AND)
02|CB-OR CB CONTACT (3PHASE QOR)

103 |Z1G-AX Z1G-AX

04 |Z1G-BX Z1G-BX

105|Z21G-CX Z1G-CX

106 [Z1XG-AX Z1XG-AX

07 |Z1XG-BX Z1XG-BX

108 |Z1XG-CX Z1XG-CX

09 |Z2G-AX Z2G-AX

110 ]22G-BX Z2G-BX
11]22G-CX Z2G-CX
12|Z3G-AX Z3G-AX
13|Z3G-BX Z3G-BX.

14 |Z3G-CX Z3G-CX
5]Z4G-AX Z4G-AX

16 |Z4G-BX Z4G-BX

117 |24G-CX Z4G-CX

118 121S-ABX Z1SEABX
19|Z1S-BCX Z18-BCX

120 |Z1S-CAX Z1S-CAX
21]Z1XS-ABX Z1XS-ABX

122 |Z1XS-BCX Z1XS:BCX

123 |Z1XS-CAX Z1XS-CAX

24 1Z2S-ABX Z2S-ABX

125 |Z2S-BCX Z2S-BCX

26 |Z2S-CAX Z2S-CAX

127 1Z23S-ABX Z3S-ABX
28]Z3S-BCX Z3S-BCX

29 |Z3S-CAX Z3S-CAX
30]z4S-ABX Z4S-ABX
31]Z4S-BCX Z4S-BCX
32]Z4S-CAX Z4S-CAX

33 |PSBSQUT-ABX PSBSOUT-ABX

134 |[PSBSOUT-BCX PSBSOUT-BCX

135 |PSBSOUT=CAX PSBSOUT-CAX
36J/OCCROR OCCROR

137 |OCHOR OCHOR

138 | OCDOR OCDOR

139jUVCOR UVCOR

140 [UVESOR UVFSOR
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Sianal list
No. Signal Name Contents
141 JUVLSOR UVLSOR
142 [UVFGOR UVFGOR
43 |UVLGOR UVLGOR
144 |2PH 2PH
45|TZ1GA TZ1GA
146 [TZ1GB TZ1GB
47]|TZ1GC TZ1GC
48|Z1G TRIP Z1G TRIP
49|Z1G-A TRIP Z1G TRIP A ph.
50]Z1G-B TRIP Z1G TRIP B ph.
15; Z1G-C TRIP Z1G TRIP C ph.
15
153|Z2G TRIP Z2G TRIP
gg Z2GOR Z2G RELAY OR LOGIC
1
56 |Z3G TRIP Z3G TRIP
57 |Z3GOR Z3G RELAY OR LOGIC
58 |Z1PTT ZONE1 RELAY O/P FOR PTTSCHEME
59|TZ1S Z1S TRIP TIMER
12(1) Z1S TRIP Z1S TRIP
162|Z2S TRIP Z2S TRIP
63 |Z2SOR Z2S RELAY OR LOGIC
164
65]Z3S TRIP Z3S TRIP
166 [Z3SOR Z3S RELAY OR LOGIC
67 |Z1XG TRIP Z1XG TRIP
68|Z1X-A TRIP Z1XG TRIP A ph.
69 |Z1X-B TRIP Z1XG TRIP B ph.
170]21X-C TRIP Z1XG TRIP C ph.
71]Z1XS TRIP Z1XS TRIP
172 |VTF_ALARM VTF ALARM
173 |VTF VTF BLOCK SIGNAL
74 |VTF1 ALARM 3PH VTF DETECT.
175|VTF2 ALARM 1 OR 2PH VTF DETECT
76 |PSB DET PSB DETECTION
77 |PSB-Z1 PSB FOR ZONE1 RELAY
78 |PSB-Z1X PSB FOR ZONE1X RELAY
179 |PSB-Z2 PSB FOR ZONE2 RELAY'
80 |PSB-Z3 PSB FOR ZONE3 RELAY
181 |[PSB-CR PSB FOR CARRIER(TRIP
182 |STUB TRIP STUB TRIP
83 |SOTF TRIP SOTF TRIP
184 |[EFI TRIP EF IDMTLIRIP
85 |EF ALARM EF BACK-UP TRIP ALARM
186 |DEF_ALARM DEF BACK-UR.TRIP ALARM
187 |[EF BU-TRIP EF or DERABACK-UP TRIP
88 |TZ4S Z4SBACK-UP TRIP TIMER
189 [ZR1S TRIP ZR1S TRIP
90 |ZR1SOR ZRTS/RELAY OR LOGIC
191]T74G Z4G BAGK-UP TRIP TIMER
92|ZR1G TRIP Z4GBACK-UP TRIP
193 |ZR1GOR ZR1G/RELAY OR LOGIC
94 |BU _TRIP BACK-UP TRIP
195 [BURECLK BU RECLOSE BLOCK
196 [CBF RETRIP-A RE-TRIP A ph. FOR CBF
197 |CBF RETRIP-B RE-TRIP B ph. FOR CBF
98 |CBF _RETRIP-C RE-TRIP C ph. FOR CBF
199 |CBF DET CBF DETECTION
200 |CBF TRIP RELATED CB TRIP FOR CBF
201 |TOST1 OS DETECTION TIMER 1
202 |TOST2 OS DETECTION TIMER 2
203 |OST TRIP OS TRIP
204 |EXT CAR4R1 CARRIER RECEIVE FROM REMOTE TERM.1
205 |C/RORUP. CARRIER SEND FOR PUTT
2064CRG-PUP PUTT LOCAL TRIP
207 |CRS-PUP. ditto
208 |ZGCX CARRIER CONTROL RELAY(Z22G/Z3G)
209)ZSCX CARRIER CONTROL RELAY(Z2S/Z3S)
210 |C/IR LOUP CARRIER SEND FOR POTT/UNBLK
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211 |CRG-POP/UOP POTT/UNBLK LOCAL TRIP
212 |CRS-POP/UOP ditto
213|WI TRIP WEAK INFEED TRIP
214 |REV BLK CARRIER SEND FOR BLOCK
215 |DEFFCR DG CARRIER TRIP DELAY TIMER
216 |DEFRCR CARR. COORDINATION DGO TIMER
217 |C/R DEF DG CARR. SEND (PUTT.POTT.UNBLK)
218 |DEFCAR TRIP DG CARR. TRIP (ditto)
219|C/R DEFBOP DG CARR. SEND (BLK)
220 |[DEFBOP TRIP DG CARR. TRIP (BLK)
221|C/R BOP CARRIER SEND FOR BLOCKING
222 |CRG-BOP BLOCKING LOCAL TRIP
223 |CRS-BOP ditto
224 |LK-BOP CARRIER SEND FOR BLOCKING
225 |EXT CAR-S EXTERNAL CARRIER SEND COMMAND
226 |CAR-G TRIP CARRIER TRIP(G)
227 |CAR-S TRIP CARRIER TRIP(S)
228 |CAR-A TRIP DISTANCE or DG CARRIER TRIP (A ph.)
229 [CAR-B TRIP DISTANCE or DG CARRIER TRIP (B ph.)
230 |CAR-C TRIP DISTANCE or DG CARRIER TRIP (C ph.)
231|CAR TRIP DISTANCE or DG CARRIER TRIP
232 |DEFCR TRIP DG CARRIER TRIP
233 [WICAR TRIP EAK CARRIER TRIP
234 |TPMD3PH TRIP MODE 3ph.
235 |TRIP-A TRIP A ph.
236 |TRIP-B TRIP B ph.
237 |TRIP- TRIP C ph.
238 |TRIP-OR TRIP O/P OR
239 |TRIP TRIP SINGLE SHOT
240 [TRIP-A1 TRIP O/P FOR BUS CB
241 |TRIP-B1 ditto
242 |TRIP-C ditto
243 |TRIP-A2 TRIP O/P FOR CENTER CB
244 |TRIP-B2 ditto
245 |TRIP-C2 ditto
246 |FDX1 FD OUTPUT 1 (OPTIONY)
247 |FDX2 FD OUTPUT 2 (OPTION)
248 [M-OR AIN TRIP “OR”
249 [M-AND AIN TRIP “AND”
250 |FD FD TRIP “OR”
251 |[FD-AND FD TRIP “AND”
252 |SBT CARRIERSEND FOR TEST/MONITOR
253 |CHF CARRIER" CHANNEL™ FAILURE
254 |RLYFAIL RELAYEAILURE
255|RLY O/P BLK RELAY OUTPUT BLOCK
256 |SV-LOCK SV BLOEK
257 |LSSV LS FAILURE
258 |TEVLV EVOLEVING FAULT WAITING TIMER
259 [TSPR1 LEAD SPAR DEAD LINE TIMER
260 |TTPR1 LEADSTPAR DEAD LINE TIMER
261 |TRR1 FEADIRESET TIMER
262 |TPARL-SET LEAR.TPAR O/P CONFIRMED
263 |TSPR2 FLW/SPAR DEAD LINE TIMER
264 |TTPR2 FEW TPAR TIMING
265 |TRR2 ELW RESET TIMER
266 |TPAR.F FLW TPAR O/P CONFIRMED
267 |LB.DL-1 LEAD LIVE BUS & DEAD LINE
268 |DB.LL-1 LEAD DEAD BUS & LIVE LINE
269 |LB.LL.SYN-1 LEAD LIVE BUS & LIVE LINE +SYN.
270|LB.DL-2 FLW LIVE BUS & DEAD LINE
271|DB.LL-2 FLW DEAD BUS & LIVE LINE
272 |LB.LL.SYIN=2 FLW LIVE BUS & LIVE LINE SYN.
273 |SYN-OP SYN. CONDITION FOR TPAR
274 |S¥N-SEL SYN. ELEMENT SELECT SIGNAL
275 |TDBLd VOLTAGE CHECK TIMER
2764TLBD1 ditto
277 |TSYN1 LEAD SYN CHECK TIMER
278 |TDBL2 VOLTAGE CHECK TIMER
2794TLBD2 ditto
280 [TSYN2 FLW SYN CHECK TIMER
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281 |REC.READY1 LEAD REC. READY SIGNAL

282 [REC.READY2 FLWREC. READY SIGNAL

283 |BRIDGE1 LEAD BRIDGE CONDITION

284 |BRIDGE2 FLW BRIDGE CONDITION

285 [IN-PROGT LEAD REC. IN PROGRESS

286 |IN-PROG2 FLWREC. IN PROGRESS

287 [SPART LEAD SPAR O/P

288 |SPAR2 FLW SPAR O/P

289 [TPART LEAD TPAR O/P

290 |TPAR2 FLWTPAR O/P

291 |[ARC1 REC OUTPUT FOR BUS CB

292 [ARC2 REC OUTPUT FOR CENTER CB

293 [94TTH LEAD REMAINING PHASE TRIP

294 194772 FLW REMAINING PHASE TRIP v 4
295 [FT1 LEAD FINAL TRIP SIGNAL N o
296 |FT2 FLW FINAL TRIP SIGNAL

297 |[TS2 MULTI.SHOT-2 DEAD TIMER -
298 [TS3 MULTI.SHOT-3 DEAD TIMER A’
299 [TS4 MULTI.SHOT-4 DEAD TIMER [}
300 [TS2R MULTI.SHOT-2 RESET TIMER W
301 [TS3R MULTI.SHOT-3 RESET TIMER

302 [TS4R MULTI.SHOT-4 RESET TIMER

303 [MULTI.ARC MULTI. SHOT REC. OUTPUT W
304 [MAR-OKO 1 SHOT REC. SUCCESS

305 [MAR-OK1 2 SHOT REC. SUCCESS

306 [MAR-OK2 3 SHOT REC. SUCCESS

307 [MAR-OK3 4 SHOT REC. SUCCESS -

308 [MAR-FT MULTI. REC. FINAL TRIP | 4

309 [TRIP-H TRIP SIGNAL HOLD N

310 [SBT-INV CARRIER SEND FOR TEST/MONITOR?Y

311 |BFS-AB BLINDER FOR ZS (FORWARD) A N

312 [BFS-BC ditto ~

313 |BFS-CA ditto

314 |BRS-AB BLINDER FOR ZS (REVERSE)

315 |BRS-BC ditto

316 [BRS-CA ditto o

317 |BFG-A BLINDER FOR ZG (FORWARD)

318 |BFG-B ditto D

319 [BFG-C ditto Y AN

320 [BRG-A BLINDER FOR ZG(REVERSE)

321 [BRG-B ditto Vo %4

322 |BRG-C ditto

323 [PSBSIN-AB POWERSWING BLOCK FOR ZS INNER ELEMENT
324 |PSBSIN-BC ditt .

325 [PSBSIN-CA ditto "0,

326 [OC_TRIP OC BACK-URTRIP

327 [OCL_TRIP IDMT"OC BACK-UP TRIP

328 |OC_BU-TRIP OC or @CI'BACK-UP TRIP

329 [TSPR3 VDEADLINE TIMER

330 [TTPR3 |FCW DEAD LINE TIMER

331 [ZIGTORT | RIP

332 |Z1STT |Z1S TRIP

333 N

334

335

336 h N

337 |OST_BO OST BINARY OUTPUT

338 |EXT_DEFCARZS EXTERNAL DG CARRIER SEND COMMAND

339 [S-DEFBOP2 DG CARRIER SEND2(BLOCKING)

340 -

341 [Z1+ZTX+CRT. MAIN TRIP

342 |Z1,.TRIRL & 7 ZONET TRIP

343 [ZIXOIRIPT. /4 ZONE1 EXTENTION TRIP

44 J72_TRIP ZONE2 TRIP

345 RIP ZONE3 TRIP

346 [ZRT_TRIP ZONE-RT TRIP

I 22+Z3+ZR1 ZONE2-R1 TRIP

48 1Z3+ZR ZONE3 AND ZONE-R1 TRIP

349 DEF_ALARM EF/DEF/EFTALARM

350 [SOTF+STUB SOTF/STUB TRIP

4

— 276 —




6F2S0846

Signal list
No. Signal Name Contents
351 |PUP_TRIP UP TRIP
352 |[PSBSIN-ABX PSBSIN-ABX
353 [PSBSIN-BCX PSBSIN-BCX
354 |[PSBSIN-CAX PSBSIN-CAX
355 | TP-2PH Multi phase trip signal
356 | TP-MPH Multi phase trip signal
357 |OCDP-A CURRENT CHANGE DET. DURING PS
358 |OCDP-B ditto
359 |OCDP-C ditto
360 |DOCN-F EGATIVE DIR.RELAY (FORWARD)
361 |[DOCN-R EGATIVE DIR.RELAY (REVERSE)
362 JUVPWI-A UV RELAY
363 [UVPWI-B UV RELAY
364 JUVPWI-C UV RELAY
365 |TP-1PH single phase trip
366
367
368 |]ARC COM.ON Autorecloser active (for [IEC103)
369 [TELE.COM.ON Teleprotection active (for IEC103)
g?? PROT.COM.ON Protection active (for IEC103)
7
372
373
374
375
376
377
378
379
380
381
382
383
384
385
386
387
388
389
390
391
392
393 |OVL-ABC OVL element output (for 3phase line voltage)
394 |OVL-A OVL-A€lement output (for 3phase line voltage)
395|0VL-B OVL:B elemeént output (for 3phase line voltaae)
396 |OVL-C OVL-Clelement.output (for 3phase line voltage)
ggg 3PLL Three phase live'line element output
399
400
401 |OCMF-L1 MULTI-STEP OC RELAY LEVEL 1
402 |OCMF-L2 ditto LEVEL 2
403 |OCMF-L3 ditto LEVEL 3
404 |OCMF-L4 ditto LEVEL 4
405 |OCMF-L5 ditto LEVEL 5
406 |OCMF-L6 ditto LEVEL 6
407 |OCMF-L7 ditto LEVEL 7
408 | OCMF ditto OR LOGIC
409 |OCDF-A CURRENT CHANGE DETECTION RELAY
410 |OCDF-B ditto
411 |OCDF-C ditto
412
413
414
415
4164EFF EARTH FAULT DETECTION RELAY
417 1UVSF-AB UV RELAY
418 |UVSF-BC ditto
419UVSF-CA ditto
420
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421 JUVGF-A ditto

422 |UVGF-B ditto

4 52 UVGF-C ditto

4

425 |UVDE-A VOLTAGE CHANGE DETECTION RELAY
426 |UVDF-B ditto

427 |UVDE-C ditto

428

429

430

431]52AND1 CB1 contact AND logic

432 |52AND2 CB2 contact AND loaic

433 |LB Selected live bus mode

434 |DB Selected dead bus mode

435 |SYN Selected Svnchronism check mode
436 |OVS1-AB OVS1-AB relay element output
437 |OVS1-BC OVS1-BC relay element output
438 |OVS1-CA OVS1-CA relay element output
439 |OVS2-AB OVS2-AB relay element output
440 |OVS2-BC OVS2-BC relay element output
441 |OVS2-CA OVS2-CA relay element output
442 |10VG1-A OVG1-A relay element output

443 |10VG1-B OVG1-B relay element output

444 |0VG1-C OVG1-C relayv element output

445 |0VG2-A OVG2-A relay element output

446 |OVG2-B OVG2-B relav element output

447 |10VG2-C OVG2-C relay element output

448 |OVS1-AB INST OVS1-AB relay element start

449 |OVS1-BC INST OVS1-BC relay element start

450 |OVS1-CA INST OVS1-CA relay element start

451 ]0OVG1-A INST OVG1-A relay element start

452 |0VG1-B INST OVG1-B relay element start

453 |OVG1-C INST OVG1-C relay element start

454 JUVS1-AB UVS1-AB relay element output
455 |UVS1-BC UVS1-BC relayv elementioatput
456 JUVS1-CA UVS1-CA relay elementoutput
457 JUVS2-AB UVS2-AB relay element output
458 |UVS2-BC UVS2-BC relay elementieutput
459 JUVS2-CA UVS2-CA relayv element output
460 JUVG1-A UVG1-A relay element output

461 |UVG1-B UVG1-B relay element output
462 |[UVG1-C UVG1-C relavielement output
463 |JUVG2-A UVG2-Adrelay element’output
464 |UVG2-B UVG2-Brelavéelement output
465 |UVG2-C UVG2-C relay element output
466 |UVS1-AB INST UVS1-AB relawelement start
467 |JUVS1-BC INST UVS1-BC'telay element start
468 |UVS1-CA INST UVSA1-CA relay element start
469 |JUVG1-A INST UVG1-Arelay element start
470 |JUVG1-B INST UVG1:B relay element start
471 JUVG1-C INST UV G1=Ceelay element start
472 |UVSBLK-AB UVS¢BLK-AB relay element output
473 JUVSBLK-BC UVS /BLK-BC relav element output
474 |UVSBLK-CA UVS BLK-CA relay element output
475 |UVGBLK-A UVG BLK-A relay element output
476 |UVGBLK-B UVG BLK-B relay element output
4 ;Z; UVGBLK-C UVG BLK-C relay element output
4
479
480 |[ARCMD OFE Autoreclosing mode (Disable)
481 |JARCMD SPAR ditto PAR)
482 |ARCMD FPAR ditto (MPAR)
483 |JARCMD S&T ditto (SPAR & TPAR)
484 |ARCMD\ EXT1P ditto (EXT1P)
485 |ARCMD “EXI3P ditto (EXT3P)
4864 ARC-SET output set signal in leader CB autoreclose
437 |CBOUNDRY.L ST Starting signal for final trip with CB unready
488 | TSUC1 ARC.L success reset signal
4894TSUC2 ARC.F success reset sianal
490 JARCASUCCESS1 leader CB autoreclose success signal
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491 |ARC SUCCESS2 ollower CB autoreclose success siagnal
492 |ARC FAIL1 eader CB autoreclose fail sianal
493 |ARC FAIL2 Follower CB autoreclose fail sianal
494

495

496

497

498

499

500

501 JUARCSW P1 User ARC switch Position1
502 JUARCSW P2 User ARC switch Position2
503 JUARCSW P3 User ARC switch Position3
504

505

506

507

508

509

510

511

512 -

513 |BI1_ COMMAND Binary input signal BI1
514 |BI12 COMMAND Binarv input sianal BI2
515|BI3 COMMAND Binary input signal BI3
516 |Bl4 COMMAND Binarv input sianal Bl4
517 |BI5 COMMAND Binary input sianal BI5
518 |BI6 . COMMAND Binary input signal BI6
519 |BI7 COMMAND Binary input signal BI7
520|BI8 COMMAND Binary input signal BI8
521|BI9 COMMAND Binary input signal BI9
5221|BI110 COMMAND Binary input signal BI10
523 |BI11 COMMAND Binary input signal BI11
524 1B112 COMMAND Binary input signal BI12
525 |BI13 COMMAND Binary input sianal BI13
526 |BI14 COMMAND Binary input sianal Bl14
527 |BI15 COMMAND Binarv input sianal BI15
528 |BI16  COMMAND Binary input sianal BI16
529 |BI17 COMMAND Binarv input sianal Bid.7
530 |BI18 COMMAND Binary input signal BI18
531|BI119 COMMAND Binarv input sianal BI19
532 |BI20 COMMAND Binary inpudt'signal BI20
533|BI21 COMMAND Binarv input signal BI21
534 |BI22 COMMAND Binary input signal BI22
535|BI23 COMMAND Binanv.input$§ianal BI23
536 |BI24 COMMAND Binaryinput siagnal Bl24
537 |BI125 COMMAND Binary input.sianal BI25
538 |BI26  COMMAND Binafyinput'sianal BI26
539 |BI27 COMMAND Binary input.sianal BI27
540 |BI28 COMMAND Binary input sianal BI28
5411BI134 COMMAND Binarv.input sianal BI34
542 |BI35 COMMAND Binary input signal BI35
gzg BI36 COMMAND Binary input sianal BI36

4

545

546

547

548

549

550

551

552

553 |ZR1S-AB PHASE FAULT RELAY ZR1S
554 |ZR1S-BC ditto

555 |ZR1S:-CA ditto

5564 THM-T. Thermal trip relav
557|ZR2S-AB PHASE FAULT RELAY ZR2S
558 |ZR2S-BC ditto

559ZR2S-CA ditto

560 [THM-A Thermal alarm relav
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561 [PSBGIN-A POWER SWING BLOCK FOR ZG INNER ELEMENT
562 |PSBGIN-B ditto
gg?, PSBGIN-C ditto
565 |PSBGOUT-A POWER SWING BLOCK for ZG OUTER ELEMENT
566 |PSBGOUT-B ditto
567 |PSBGOUT-C ditto
568 |EFL EARTH FAULT RELAY
569 |[ZR1G-A EARTH FAULT RELAY ZR1G
570 |ZR1G-B ditto
571]ZR1G-C ditto
572
573 |ZR2G-A EARTH FAULT RELAY ZR2G
574 |ZR2G-B ditto
575|ZR2G-C ditto
576
577 |ZFS-AB PHASE FAULT RELAY ZFS
578 |ZFS-BC ditto
257;8 ZFS-CA ditto
581 ]|ZNDS-AB PHASE FAULT RELAY ZNDS
582 |ZNDS-BC ditto
583 [ZNDS-CA ditto
584
585
586
587
588
589
590
591
592
593 |ZFG-A EARTH FAULT RELAY ZFG
594 |ZFG-B ditto
595 |ZFG-C ditto
596
597 |ZNDG-A EARTH FAULT RELAY.ZNDG
598 |ZNDG-B ditto
599 [ZNDG-C ditto
600
601
602
603
604
605
606
607
608
609 |[ZR1S-ABX ZR1S-ABX
610 |ZR1S-BCX ZRT1SBCX
611 ]|ZR1S-CAX ZR1S-EAX
612 |EXT CAR-R2 CARRIER RECEIVE FROM REMOTE TERM.2
613|OC TRIP-A OC trip sianal (A-Phase)
614 [OC TRIP-B OCstrip signal (B-Phase)
615|0C TRIP-C QC trip signal (C-Phase)
616 [OCI TRIP-A OCI trip signal (A-Phase)
617 |OCI TRIP-B OCl trip signal (B-Phase)
618 |OCI TRIP-C OCI trip signal (C-Phase)
619 |C/R DISECH@ Distance carrier echo signal
620 |C/R DEFECHO DEF carrier echo sianal
621 |[CHF-SV R1 CARRIER CHANNEL FAILURE (Remote terminal-1)
622 |CHF-SV_R2 CARRIER CHANNEL FAILURE (Remote terminal-2)
623 |[TP-A Trip A-phase command without off-delay timer
624 | TR-B Trip B-phase command without off-delay timer
625 |TP-C Trip C-phase command without off-delay timer
6264 ZF G-AX ZFG-AX
627 |ZFG-BX ZFG-BX
628 |ZEG-CX: ZFG-CX
6294ZR1G-AX ZR1G-AX
630 1ZR1G-BX ZR1G-BX
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631 [ZR1G-CX ZR1G-CX
632 |ZR2G-AX ZR2G-AX
633 [ZR2G-BX ZR2G-BX
634 |ZR2G-CX ZR2G-CX
635 [ZFS-ABX ZFS-ABX
636 |[ZFS-BCX ZFS-BCX
637 [ZFS-CAX ZFS-CAX
638 [ZR2S-ABX ZR2S-ABX
639 |ZR2S-BCX ZR2S-BCX
640 [ZR2S-CAX ZR2S-CAX
641 |Z2G-A_TRIP Z2G TRIP Aph. .
642 [Z2G-B_TRIP Z2G TRIP B ph.
643 |Z2G-C_TRIP Z2G TRIP C ph.
644 [Z3G-A_TRIP Z3G TRIP Aph. \
645 [Z3G-B_TRIP Z3G TRIP B ph. N 4
646 |Z3G-C_TRIP Z3G TRIP C ph.
647 [ZFG_TRIP ZFG TRIP -
648 |ZFG-A_TRIP ZFG TRIP Aph. A
649 |ZFG-B_TRIP ZFG TRIP B ph. [
650 |ZFG-C_TRIP ZFG TRIP C ph. o
651 [ZFS_TRIP ZFS TRIP
652 |ZR1G-A_TRIP ZR1GTRIP Aph.
653 [ZR1G-B_TRIP ZR1GTRIP B ph.
654 [ZR1G-C_TRIP ZRT1GTRIP C ph.
655 |ZR2G_TRIP ZR2G TRIP
656 [ZR2G-A_TRIP ZR2G TRIP Aph.
657 |ZR2G-B_TRIP ZR2G TRIP B ph. -
658 [ZR2G-C_TRIP ZR2G TRIP C ph. [ 4
659 |ZR2S_TRIP ZR2S TRIP N
660 [ZTGOR Z1GRELAYORLOGIC AN
661 [Z1SOR Z1S RELAYORLOGIC A N
662 [ZFGOR ZFGRELAYORLOGIC N,
663 [ZFSOR ZFS RELAYOR LOGIC D
664 |ZR2GOR ZR2G RELAYORLOGICT& ™1
665 [ZR2SOR ZR2S RELAYORLOGIC
666 |[ZNDG-AX ZNDG-AX w
667 [ZNDG-BX ZNDG-BX
668 [ZNDG-CX ZNDG-CX o
669 [ZNDS-ABX ZNDS-ABX - .
670 [ZNDS-BCX ZNDS-BCX b 4
671 |ZNDS-CAX ZNDS-CAXT™, T
672 [ZNDG_TRIP ZNDGTRIP ]
673 |ZNDG-A_TRIP ZNDG TRIB A gh.
674 [ZNDG-B_TRIP ZNDGIRIPBph.
675 |ZNDG-C_TRIP ZND IP Cpk
676 [ZNDS_TRIP ZNDS TR
677 |DEF_TRIP DEEBACK-UPTRIP
678 |[EF_TRIP EFBACK-UR TRIP
679 [STUB-A_TRIP ub TRIP/Aph.
680 |[STUB-B_TRIP [Stub TRIP'B ph.
681 [STUB-C_TRIP |Stub TRIP C ph.

682 [SOTF-A_TRIP

[SOTE-OCH TRIP Aph.

683 [SOTF-B_TRIP .| SOTF-OCH TRIP B ph.

684 [SOTF-C_TRIP

SOTF-OCH TRIP C ph.

685 [SOTF-Z_TRIP

OTF-Distance TRIP

686 [OCH_TRIP .. W, |OCHTRIP

687 [OCH-A TRIP OCH TRIP A ph.
688 [OCH-B_TRIP OCH TRIP B ph.
689 |OCH-C_TRIP OCHTRIP C ph.
590 [THM ALARM el THERMAL ALARM
691 [TAM_TRIP THERMAL TRIP

692 [CBF_REJRIP |

RE-TRIP FOR CBF

693 [CBR.TRIP-A 7

RELATED CB TRIP Aph. FOR CBF

694 JCBF TRIPB

RELATED CB TRIP B ph. FOR CBF

635 |CBE. TRIP: RELATED CB TRIP C ph. FOR CBF
696 [PSBGOUT-A PSBGOUT-AX
697 PSBGOUT-BX PSBGOUT-BX
698 [PSBGOUT-CX PSBGOUT-CX
699 [PSBGIN-AX PSBGIN-AX
700 [PSBGIN-BX PSBGIN-BX
4
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701 |PSBGIN-CX SBGIN-CX

702 |PSBS DET PSB for ZS DETECTION

703 |PSBG DET PSB for ZG DETECTION

704 |ZF TRIP ZONE-F TRIP

705]ZR2 TRIP ZONE-R2 TRIP

706 [ZND TRIP ZONE-ND TRIP

707 |ISHOT NUM1 Trip/Auto-Reclosing shot number1 condition

708 [SHOT NUM2 Trip/Auto-Reclosing shot number2 condition

709 [SHOT NUM3 Trip/Auto-Reclosing shot number3 condition

710 |[SHOT NUM4 Trip/Auto-Reclosing shot number4 condition

711 |SHOT NUM5 Trip/Auto-Reclosing shot number5 condition

712 |Z1CNT INST Z1 CONTROL COMMAND (Instantly trip)

713 |Z1CNT 3PTP Z1 CONTROL COMMAND (3-phase trip)

714 |Z1CNT _ARCBLK Z1 CONTROL COMMAND (Autoreclosina block)
715]|Z1CNT TPBLK Z1 CONTROL COMMAND (Trip block)

716 |ZNDGOR ZNDG RELAY OR LOGIC

;1; ZNDSOR ZNDS RELAY OR LOGIC

719

720 [ZzGC-AX CARRIER CONTROL RELAY(Z2G/Z3G-A ph.)

721 |ZGC-BX CARRIER CONTROL RELAY(Z2G/Z3G-B ph.)

722 |ZGC-CX CARRIER CONTROL RELAY(Z22G/Z3G-C ph.)

723 |C/R PUP-A CARRIER SEND FOR PUTT (ZG-A ph.)

724 |C/R PUP-B CARRIER SEND FOR PUTT (ZG-B ph.)

725|C/R PUP- CARRIER SEND FOR PUTT (ZG-C ph.)

726 |C/R PUP-S CARRIER SEND FOR PUTT (ZS)

727 |PUP_TRIP-A PUTT LOCAL TRIP (A ph.)

728 |PUP_TRIP-B PUTT LOCAL TRIP (B ph.)

729 |PUP _TRIP- PUTT LOCAL TRIP (C ph.

730 |C/R POUP-A CARRIER SEND FOR POTT/UNBLOCK(ZG-A ph.)
731 |C/R POUP-B CARRIER SEND FOR POTT/UNBLOEK(ZG-B ph.)
732 |C/R POUP-C CARRIER SEND FOR POIT/UNBROCKNZG-C ph.)
733 |C/R POUP- CARRIER SEND FOR POTT/UNBLQCK (ZS

734 |POUP TRIP-A POTT/UNBLOCK LOCAL TRIR (A'ph.)

735 |POUP TRIP-B POTT/UNBLOCK LOCARTRIPYB.ph.)

736 |[POUP TRIP-C POTT/UNBLOCK LOCAE TRIP (C'ph.)

737 |REV _BLK-A CARRIER SEND FOR.BLOCK\ZG-A ph.)

738 |REV BLK-B CARRIER SEND FOR'BLOCK (ZG-B ph.)

739 |REV BLK-C CARRIER SEND F@R BLOECK (ZG-C ph.)

740 |REV BLK-S CARRIER SEND FORBLOCK (ZS)

741 |C/R BOP-A CARRIER SEND'EOR BLOCKING (ZG-A ph.)

742 |C/R BOP-B CARRIERSEND FOR BLOCKING (ZG-B ph.)

743 |C/R BOP-C CARRIER'SEND FOR™BLOCKING (ZG-C ph.)

744 |C/R BOP-S CARRIER SEND FOR BLOCKING (ZS)

745 |BOP TRIP-A BLOGKINGILOCAL TRIP (A ph.)

746 |[BOP TRIP-B BLOCKING EQCAL TRIP (B ph.)

747 |BOP TRIP-C BLOCKING.LOCAL TRIP (C ph.

748 |C/R DEF-A DG.CARRIERSEND (PUTT,POTT,UNBLOCK) (A ph.)
749 |C/R_DEF-B DG CARRIER SEND (PUTT.POTT.UNBLOCK) (B ph.)
750 |C/R DEF-C DG'CARRIER SEND (PUTT,POTT,UNBLOCK) (C ph.)
751 |DEFCR TRIP-A DG CARRIER LOCAL TRIP (PUTT.POTT,.UNBLOCK) (A ph.)
752 |DEFCR TRIP-B DG @GARRIER LOCAL TRIP (PUTT,POTT,UNBLOCK) (B ph.)
753 |DEFCR TRIP-C DG CARRIER LOCAL TRIP (PUTT.POTT.UNBLOCK) (C ph.)
754 |C/R_DEFBOP-A DGICARRIER SEND (BLOCKING) (A ph.)

755 |C/R DEFBOP-B DG CARRIER SEND (BLOCKING) (B ph.)

756 |C/R DEFBOP-C DG CARRIER SEND (BLOCKING) (C ph.)

757 |DEFBOP TRIP-A: DG CARRIER LOCAL TRIP (BLOCKING) (A ph.)
758 |DEFBOP TRIP-B DG CARRIER LOCAL TRIP (BLOCKING) (B ph.)
759 |DEFBOP TRIP=C DG CARRIER LOCAL TRIP (BLOCKING) (C ph.)
760 [POUP TRIP POUP TRIP

761 |BOP _TRIP BOP TRIP

762 |REV BLK=DEF DG.CARRIER SEND FOR BLOCK

763 |DEFR TRIP DEF BACK-UP TRIP

764 |UYSBLK UVS BLOCK

765 |[UVGBLK UVG BLOCK

7664BCD BCD relav element output

767 TRIP CDT

468 |C/R DISECHO-A CARRIER SE FOR ECHO (ZG-A ph.)

769|C/R DISECHO-B CARRIER SEND FOR ECHO (ZG-B ph.)

770 1CIR .DISECHO-C CARRIER SEND FOR ECHO (ZG-C ph.)
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771]C/ ISECHO-S CARRIER SEND FOR ECHO (ZS)
772 |C/R DEFECHO-A R SEND FOR ECHO (A ph.)
773 |C/R DEFECHO-B R SEND FOR ECHO (B ph.)
774 |C/R_DEFECHO-C R SEND FOR ECHO (C ph.)
775 |WI TRIP-A ED LOCAL TRIP (A ph.)
776 |WI TRIP-B ED LOCAL TRIP (B ph.)
777 |WI TRIP-C ED L TRIP (C ph.)
778 |DEFWI TRIP-A RW FEED LOCAL TRIP (A ph.)
779 |DEFWI TRIP-B RW E TRIP (B ph.)
780 |DEFWI TRIP-C RW E TRIP (C ph.)
781
782
783
784 |IDISCR TRIP DISTANCE CARRIER TRIP
785 |DISCR-A TRIP DISTANCE CARRIER TRIP (A ph.)
786 |[DISCR-B TRIP DISTANCE CARRIER TRIP (B ph.)
787 |[DISCR-C TRIP DISTANCE CARRIER TRIP (C ph.)
788 |DEFCR-A TRIP DG CARRIER TRIP (A ph.)
789 |DEFCR-B TRIP DG CARRIER TRIP (B ph.)
790 |DEFCR-C TRIP DG CARRIER TRIP (C ph.)
791 |PSBTP TRIP PSBTP CARRIER TRIP
792 |PSBTP-A TRIP PSBTP CARRIER TRIP (A ph.)
793 |PSBTP-B TRIP PSBTP CARRIER TRIP (B ph.)
794 |PSBTP-C TRIP PSBTP CARRIER TRIP (C ph.)
795
796
797
798
799
800 |C/R SEND-A DISTANCE CARRIER SEND COMMAND.(ZG-A ph.)
801 |C/R SEND-B DISTANCE CARRIER SEND COMMAND(ZG-B ph.)
802 |C/R SEND-C DISTANCE CARRIER SEND COMMAND (ZG-C ph.)
803 |C/R SEND-S DISTANCE CARRIER SEND"COMMAND (ZS)
804 |C/R _SEND-DEF DG CARRIER SEND COMMAND (A'ph.)
805 |C/R SEND-DEFB DG CARRIER SEND COMMAND\(B ph.)
806 |C/R SEND-DEF DG CARRIER SEND COMMAND (C ph.)
807
808
809
:
812 |C/R _SEND-PSBA PSBTP CARRIER SEND COMMAND (A ph.)
813 |C/R SEND-PSBB PSBTP €ARRIER SEND COMMAND (B ph.)
814 |C/R SEND-PSBC PSBTP'CARRIER SEND COMMAND (C ph.)
815 |C/R _SEND-PSB PSBTP CARRIER SEND COMMAND
816 | CAR-R-R Distancexcarrien.OR signal from remote term-1
817 |DEFCAR-R-R1 DEF carrienOR'signal from remote term-1
gg PSBCAR-R-R1 PSB’catrier OR siagnal from remote term-1
820 |CAR-R-R2 Distance carrier OR sianal from remote term-2
821 |DEFCAR-R-R2 DEF carrier OR signal from remote term-2
822 |PSBCAR-R-R2 PSB<carrier OR signal from remote term-2
823
824
825
826
827
828
829
830
831
832 |TR1 TRIP TRANSFER TRIP-1
833 |TR1-A ARIP TRANSFER TRIP-1 (A ph.)
834 |TR1-B TRIP TRANSFER TRIP-1 (B ph.)
835 [TR1-C. TRIR TRANSFER TRIP-1 (C ph.)
836|/INTER"ERIP1 TER TRIP-1
837 [ER TRIP1-A TER TRIP-1 (A ph.)
838 |INTER #RIP1-B TER TRIP-1 (B ph.)
839JINTERITRIP1-C TER TRIP-1 (C ph.)
840 I['TR2ATRIP RANSFER TRIP-2
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84

-2 (A ph.

84

[R2-B TRIP

P

==
]
»
@]

|

.
RIP-2 (B ph.
RIP-2 (C ph

P2

-2
-2

(A ph.

P2-B

-2

h.)
(B ph.)

P2-C

p-2

(C ph.)

?

?
RIP2-A
?

R

E

ST

R
R
R
R
E

STI

NG SW ON

ARCMD _ALARM

PLC Autoreclosing mode discrepancy alarm

(o]
N
O|O|00|N|O|U1|-A W\ =

Severe CF detection

SEVERE CF
SEVERE CF-L

Severe CF detectionfat [ocal terminal

DATA.CH1-DIS

CH1 receiving

data disable

DATA.CH2-DIS

CH2 recéivina

data disable

BUCAR MODE

Back up earrigl

r'mode condition

ASTER

ein@'set to'm

aster terminal

LAVE

na setto.slave terminal

M
S
CH1.DATA USE
CH2.DATA USE

QO|ow

F—1 comm.data using
H2 comm.data usina

EM1 READY

Remote term.1

ready condition

F1

Remote term.

comm.fail

PF1

Remote term.1

SP.sync.fail

OMM1 FAIL

Remote term.

Comm.fail alarm (902+903+906+907)

EADY1

Remote term.

Ready alarm

NREADXY

Remote term.1

Un-Ready alarm

FSV1

Remote term.

Comm.fail alarm

RPSV1

Remote term.1

SP.svnc.fail alarm

X REVEL1

Remote term.

Transmission signal level drop alarm

X LEVEL1

Remote term.

Receiving sianal level drop alarm

LK1

Remote term.

Clock signal interruption alarm

FSV1-L

Remote term.

Receivina Comm.fail alarm

QOODINOICTQ| (VO

FSVIER

Remote term.

Sending Comm.fail alarm
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911
912 |REM2 READY Remote term.2 ready condition
913 |CF2 Remote term.2 comm.fail
8‘4 SPF2 Remote term.2 SP.sync fail
5
916 [COMM2 FAIL Remote term.2 Comm.fail alarm (918+919+922+923)
917 |READY2 Remote term.2 Ready alarm
918 |lUNREADY2 Remote term.2 Un-Ready alarm
919 |CFSV2 Remote term.2 Comm.fail alarm
920 |SPSV2 Remote term.2 SP.sync.fail alarm
921 |TX LEVEL2 Remote term.2 Transmission sianal level drop alarm
922 |RX LEVEL2 Remote term.2 Receiving sianal level drop alarm
923 |CLK2 Remote term.2 Clock signal interruption alarm
924 |[CFSV2-L Remote term.2 Receiving Comm.fail alarm
925 |CFSV2-R Remote term.2 Sending Comm.fail alarm
926
927
928 |CH1 CF Ch1 comm.fail (for Severe-CF detection)
929 [CH1 CAN.CODE Ch1 cancel-code receiving (for Severe-CF detection)
930 |CH1 CF-R1 Remote term 1 Ch1 comm.fail (for Severe-CF detegtion)
gg; CH1 CAN-R1 Remote term 1 Ch1 cancel-code (for Severe-CF detegtion)
933
934
935
936
937
938
939
940
941
942
943
944 |CH2 CF Ch2 comm.fail (for Severe-CEadetection)
945 |[CH2 CAN.CODE Ch2 cancel-code receivingd (for'Severe-CF detection)
946 |CH2 CF-R1 Remote term 1 Ch2 comm fail (for'Severe-CF detection)
gzg CH2 CAN-R1 Remote term 1 Ch2 cancel-code (for Severe-CF detection)
Y
949 |OVS1 TRIP OVS1 TRIP
950 [OVS1-AB TR OVS1-AB TRIP
951 |OVS1-BC TRIP OVS1-BC TRIP
952 |[OVS1-CA TRIP OVS1-CAARIP
953 |0VS2 ALARM 0OVS2 AKARM
954 [OVS2-AB ALM OVS2-AB.ALAR
955 |0VS2-BC AL OVS2-BC'AKAR
956 [OVS2-CA ALM OVS2-CA ALARM
957 |OVG1 TRIP OVS1 TRIP.
958 |[OVG1-A TRIP OVS1-AB TRIP
959 |OVG1-B TRIP OVS1-BCIIRIP
960 [OVG1-C TRIP OVS81£CAITRIP
961 ]|OVG2 ALARM OVS2 AKARM
962 [OVG2-A ALM OVS2-AB ALARM
963 |OVG2-B ALM OVS2-BC ALARM
964 |[OVG2-C ALM OVS2-CA ALARM
965 [UVS1 TRIP UVS1 TRIP
966 [UVS1-AB TRIR UVS1-AB TRIP
967 |[UVS1-BC TRIP UVS1-BC TRIP
968 [UVS1-CA TRIP UVS1-CA TRIP
969 [UVS2 ALARM UVS2 ALARM
970 [UVS2-AB ALM UVS2-AB ALARM
971 |UVS2-BC ALM UVS2-BC ALAR
972 [UVS2-CAALM UVS2-CA ALARM
973 |UVG1 TRIP UVS1 TRIP
974 |UNYG1-A. TRIP UVS1-AB TRIP
975 |[UVGA-B TRIP UVS1-BC TRIP
9764UVG1T-C. TRIP UVS1-CA TRIP
977 |1UVG2 AEARM UVS2 ALARM
978 |[UVG2-As AL UVS2-AB ALARM
979|UVG2.-B" ALM UVS2-BC ALAR
980 1UVG2-C ALM UVS2-CA ALAR
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981|OVS1-AB_RST

OVS1-AB relay element delayed reset

982|OVST1-BC_RST

OVS1-BC relay element delayed reset

983|0OVS1-CA_RST

OVS1-CArelay element delayed reset

984|0OVG1-A_RST

OVG1-Arelay element delayed reset

985|0VG1-B_RST

OVG1-B relay element delayed reset

986|0OVG1-C_RST

OVG1-C relay element delayed reset

987|UVS1-AB_RST

UVS1-AB relay element delayed reset

988|UVS1-BC_RST

UVS1-BC relay element delayed reset

989|UVST1-CA RST

UVS1-CArelay elementdelayed reset

990|UVG1-A_RST

UVG1-Arelay element delayed reset

991|UVGT-B_RST

UVG1-B relay element delayed reset

992|UVG1-C_RST

UVG1-C relay element delayed reset

993|OV/UV_TRIP

OV/UV trip

994|C.CHK_INI_M

Carrier channel testing start (manual)

995|C.HCK_INI_A

ditto (automatic)

996

997

998

999

1000

1001

1002

1003

1004

1005

1006

1007

1008

1009

1010

N |
AN

1011

1012

w
A N

1013

“——

1014

1015

1016

1017

1018

1019

1020

1021

1022

1023

1024

1025

1026

1027

1028

1029

1030

1031

1032
1033

1034

1035

1036 K N
1037

1038

1039

1040[FAULT_PHA |

fault phase A

1041|FAULT_PHAMB

fault_phase_B

1042[FAULT IPHA Cf

fault_phase_C

1043[FAULT PHA N

fault_phase_N

T044|FL_ERR s

faultlocation start up error

045|FL_OBFWD

faultlocation out of bounds (forward)

046|FLZOB_BACK

fault location out of bounds (backward)

)47|FE_NC4

fault location not converged

fault location completed

1048|FL_COMPLETED
.‘-l».‘v J

faultTocation over junction

050

One-terminal faultlocation(TERM=3TERM)

L 4
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1051
1052
1053
1054
1055
1056
1057
1058
1059
1060
1061
1062 ¢
1063
1064 vV a
1065 -
1066
1067 . N
1068 & A
1069
1070 b O
1071
1072
1073 D
1074 A
1075
1076
1077 =
1078 A
1079 h. Y ¥
1080 N
1081 \
1082 )
1083 N
1084
1085 R N
1086 P N
1087 D
1088[COM1-R1 Comm. data receive signalifrom remote term-1
1089|COM2-R1 ditto -
1090{COM3-R1 ditto WA
1091[COM4-R1 ditto o [
1092|COM5-R1 ditto y w
1093[COMB-R1 ditto L 4
1094[COM7-R1 ditto v
1095[COM8-R1 ditto .
1096 COM9-R1 ditto
1097[COM10-R1 dittom
1098[COMT1-R1 dittoe™ /%
1099[COM12-R1 di
1100[{COMT3-R1 difto
1101[COM14-R1 ditto
1102
1103 I
1104|COM1-R1_UF > “y|Comm. data receive signal from remote term-1 (unfiltered)
1105[COM2-R1_UF 0
1106[COM3-R1_UF T ™0 ditto
1107[COM4-R1_UF ditto
1108[COM5-R1_UF, = ditto
1109[|COM6-R1_U ditto
1110[{COM7-R1_U ditto
1111 ditto
ditto
ditto
ditto
ditto
ditto
ditto
Sub comm. data receive signal from term-1
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1121[SUB_COM2-R1 ditto
1122|SUB_COM3-R1 ditto
1123|SUB_COM4-R1 ditto
1124|BUCAR-R1 Back up carrier mode in remote term-1 data
1125
1126
1127
1128
1129
1130
1131 @
1132
1133
1134
1135
1136|COM1-R2 Comm. data receive signal from remote term-2
1137|COM2-R2 ditto
1138|COM3-R2 ditto
1139|COM4-R2 ditto
1140{COM5-R2 ditto
T14T|COMB-R2 ditto
1142|COM7-R2 ditto
1143|COM3-R2 ditto
1144|COM9-R2 ditto
1145|COM10-R2 ditto
1146|COMT1-R2 ditto
1147|COM12-R2 ditto
1148|COMT13-R2 ditto
1149|COM14-R2 ditto
1150
1151
1152|COM1-R2_UF Comm. data receive signa mote term-2 (unfiltered)
1153|COM2-R2_UF ditto
1154|COM3-R2_UF ditto
1155|COM4-R2_UF ditto
1156|COM5-R2_UF ditto
1157|COM6-R2_UF ditto
1158|COM7-R2_UF ditto
1159|COM8-R2_UF ditto
1160|COM9-R2_UF ditto
1161|COM10-R2_UF ditto
1162|COMT1-R2_UF ditto
1163|COM12-R2_UF ditto
1164|COM13-R2_UF ditto
1165|COM14-R2_UF ditto
1166
1167
1168[SUB_COM1-R2 Subc ata receive signal from term-2
1169|SUB_COM2-R2 di
1170|SUB_COM3-R2 0
1171|SUB_COM4-R2 itto
1172|BUCAR-R2 ack/up carrier mode in remote term-2 data
1173
1174
1175
1176
1177
1178
1179
1180
1181
1182
1183
118
11
118
1189
1190
4
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1191

1192

1193

1194

1195

1196

1197

1198

1199

1200

1201

1202

1203

1204

1205

1206

1207

1208

1209

1210

1211

1212

1213

1214

1215

1216

1217

1218

1219

1220

1221

1222

1223

1224

1225

1226

1227

1228

1229

1230

1231

1232

y_ 3
[N
L
W

1233

1234

1235

1236

AR
aw
v
.
.

1237

1238

-

1239

1240

1241

IEC_MDBLK

~|monitordirection blocked

1242

IEC_TESTMODE

1243

GROUP1_ACTIVE

1244

GROUP2_ACTIVE

L [IEC61870-5-103 testmode

group1 active

. |group2 active

1245

GROUP3_ACTIVE

1246

GROUP4_ACTNES &

1247

GROUP5_ACTIV]

oup3 active

group4 active

groupb active

1248

GROUP6_ACTIV

1249

GROUP7_AQ

groupb6 active

group? active

1250

GROUP8_AC

group8 active

1251

RLY FA ~>

1252

RELAY FAILURE

RLY_OP BL

1253

RELAY OUTPUT BLOCK

1254
12

SVBLOCK

AMF_OFFZ |
W\ W

1 o

1259]
1260

| £
RELAYFAIL-A

L 4
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1261[TRIP-H_ Trip signal hold
1262|CT_ERR_UF CT error(unfiltered)
1263[I0_ERR_UF 10 error(unfiltered)
1264|V0_ERR_UF VO error(unfiltered)
1265[(V2_ERR_UF V2 error(unfiltered)
1266|CT_ERR CT error
1267]10_ERR 10 error
1268[V0_ERR VO error
1269[V2_ERR V2 error
1270
1271 @
1272
1273
1274 v L
1275 a4
1276]50/60Hz Frequency pulse signal
1277 —
1278 & A
1279|GEN_PICKUP General start/pick-up ]
1280|GEN_TRIP General trip b O
1281
1282
1283 e
1284[BI1_COM_UF Binary input signal BIT (unfiltered) y N
1285[BI2_COM_UF Binaryinput signal BIZ (unfiltered) N
1286[BI3_COM_UF Binaryinput signal BI3 (unfiltered)
1287[Bl4_COM_UF Binary input signal BI4 (unfiltered) -
1288]BI5_COM_UF Binaryinput signal BI5 (unfiltered w
1289|BI6_COM_UF Binaryinput signal BI6 (unfiltered) 5, ™ |
1290([BI7_COM_UF Binaryinput signal BI7 (unfiltered )%, v
1291|BI8_COM_UF Binaryinput signal BI8 (unfiltered) W,
1292|BI9_COM_UF Binary input signal BI9 (unfiltered
1293[BI10_COM_UF Binaryinput signal BI10 (unfiftered)
1294|BI11_COM_UF Binaryinput signal BI11 (unfiltered)
1295|BI12_COM_UF Binaryinput signal BI12 (unfiltered
1296(BI13_COM_UF Binaryinput signal BI13 (unfiltered’
1297{BI14_COM_UF Binaryinput signal BI14 filtered
1298|BI15_COM_UF Binaryinput signal Bi45 iltered)
1299 .
1300
1301 P |
1302 y )
1303 W
1304 N
1305 h N

A

-

1306
1307 =
1308 [
1309
1310 .~
1311 i

1312

313 |
1314

1315
1316 RN
1317

1318
319
1320 ~
1321 7

1322 7
1323 W of 4
1324

O
26| 4
2016 4
:1 I
0 ‘V

L 4
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1331

1332

1333

1334

1335

1336

1337

1338

1339

1340

1341

1342

1343

1344

1345

1346

1347

1348

1349

1350

1351

1352

1353

1354

1355

1356

1357

b

1358

1359

1360

1361

Q

1362

1363

'1'1

1364

1365

1366

1367

1368

1369

1370

1371

1372

1373

1374

1375

1376

1377

1378

1379

1380

1381

1382

1383

1384

1385

1386

1387

1388

1389

1390

1391

1392

1394
1396] 2
1398

1399l
1400

1393 . 04 )

13951 ™%

9714 4
w

L 4
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1401]LOCAL OP ACT local operation active
402|REMOTE OP ACT remote operation active
1403|NORM LED ON IN-SERVICE LED ON
1404]|ALM LED ON ALARM LED ON
405|TRIP LED ON TRIP LED ON
118(75 TEST LED ON TEST LED ON
14
408|PRG LED RESET Latched progammable LED RESET
1108 LED RESET TRIP LED RESET
141
411|ARC COM ON EC103 communication command
1412|TELE COM ON EC103 communication command
1413|PROT COM ON EC103 communication command
1414|PRG LED1 O PROGRAMMAB
1415|PRG LED2 O PROGRAMMAB
1416|PRG LED3 O PROGRAMMAB
Mﬂg PRG LED4 O PROGRAMMAB
141
419
1420
1421
422
1423
1424
425
1426
1427
428
1429
1430
431
1432
1433
434|F.Record DONE ault location completed
1435|F.Record CLR Fault record clear
1436|E.Record CLR Event record clear
1437|D.Record CLR Disturbance record clear
14 %g Data Lost Data clear by BU-RAM memory monitoring error
143
440
1441
1442
443
1444
1142 PLC data CHG PLC data'ehanae
44
1447
1448|Svys.set change Svstem. setting chanae
449(Rly.set change Relay setting change
14 55>(1) Grp.set change Group setting change
14
452
1453
1454
455
1456]|KEY-VIEW VIEW kev status (1:pressed)
1457|KEY-RESET RESET kev status (2:pressed)
458|KEY-ENTER ENTER key status (3:pressed)
1459|KEY-END END key status (4:pressed)
1460|KEY-CANCEL CANCEL key status (5:pressed)
4
4
4
4
4
4
4
4
4
4
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1471
1472|SUM_err Program ROM checksum error
1473
1474|SRAM_err SRAM memory monitoring error
1475|BU-RAM _err BU-RAM memory monitoring error
1476
1477|EEPROM_err EEPROM memory monitoring error
1478
1479|AD_err AD accuracy checking error
1480
1481

1482 ¢
1483
1484[DIO_err DIO card connection error V a

1485 > 4
— W

1486[LCD_err LCD panel connection error
1487|ROM_data_err Data ROM checksum error

1488 a .
1489[COM_DPRAMerr1 DP-RAM memory monitoring error Y )
4

1490 ¢
w

1491|COM_SUM _err
1492
1493|COM_SRAM _err
1494[COM_DPRAMerr2 -
1495|COM_A/D_err
1496|COM_IRQ_err
1497|Sync1_fail T~
1498|Sync2_fail A
1499|Com1_fail h. V&
1500{Com2_fail N "
1501|Com1_fail-R \ ¥
1502|Com2_fail-R
1503[CLK1_fail h
1504 [CLK2_fail
1505[Term1_rdy_off R N
1506[Term2_rdy_off P N
1507|TX level1_err

1508|TX level2_err

1509|RX level1_err -

1510[RX Jevel2_err @A
1511]Td1_over »
1512|Td2_over W
1513|RYID1_err
1514|RYID2_err
1515
1516
1517
1518 - .
1519 ) 4
1520
1521
1522
1523 -
1524 N
1525
1526
1527
1528
1529
1530
1531 ~—
1532 y 4

1533 VA
1534 . W
1535 (reserved)

"4..
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No.

Signal Name

Contents

1536

CB1_CONT-A

CB1 contact (A-phase)

1537

CB1_CONT-B

(B-phase)

1538

CB1_CONT-C

(C-phase)

1539

1540

ZIX_INIT

Z1X protection initiation command

1541

EXT_VTF

External VTF command

1542

DS_N/O_CONT

DS N/O contact

1543

DS_N/C_CONT

DS N/C contact

1544

ARC_BLOCK

Autoreclosing block command

1545

CB1_READY

Autoreclisng ready command of bus CB

1546

CB2_READY

Autoreclisng ready command of center CB

1547

ARC_RESET

Autoreclosing out of service command

1548

IND.RESET

Indication reset command

1549

M-PROT_TRIP

Duplicated Main protection trip command

1550

M-PROT_ON

Duplicated Main protection in service command

1551

1552

CB2_CONT-A

CB2 contact (A-phase)

1553

CB2_CONT-B

(B-phase)

1554

CB2_CONT-C

(C-phase)

1555

1556

EXT_TRIP-A

External trip comand (A-Phase)

1557

EXT_TRIP-B

(B-phase)

1558

EXT_TRIP-C

(C-phase) o

1559

1560

EXT_CBFIN-A

External CBF initiation command (A-Phase)

1561

EXT_CBFIN-B

(B-Phase)

1562

EXT_CBFIN-C

(C-Phase) -

1563

1564

1565

1566

N |
A N
A N

1567

1568

EXT_CAR.R1-1

~A
Trip carrier from remote terminalsd

1569

EXT_CAR.R1-2

Guard/And carrier from rembofte terminal-1

1570

OPEN_TERM-R1

Remote terminal-1 out of sérviee command

1571

SEVERE_CF-R1

Severe CF information commandifrom remote terminal-1

1572

1573

1574

A

1575

1576

-
) 4
-

1577

1578

1579

1580

-
yJ
NS

W

1581

1582

1583

1584

EXT CARRZ-1

Trip Cafrier ffom remote terminal-2

1585

EXT_CAR.R2-2

{Guard/A arrier from remote terminal-1

1586

OPEN_TERM-R2

1587

SEVERE_CF-R2

1588

R terminal-2 out of service command

[Severe CF information command from remote terminal-2
|

1589

1590

1591

.

1592

1593

1594

1595

1596

1597

1598

600[PROT |

.\ W

Protection block command
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Signal list
No. Signal Name Contents
1601|CRT_BLOCK Carrier trip block command
1602|DISCRT_BLOCK Carrier protection out of service command
1603|DEFCRT_BLOCK DEF carrier trip block command
1604[PSBTP_BLOCK PSBTP block command
1605|PSB_BLOCK PSB detection block command
1606
1607
1608|OC-A FS Fail safe command for OC-Aftrip
1609|OC-B_FS Fail safe command for OC-B trip
1610]{OC-C_FS Fail safe command for OC-C trip
1671 L 4
1612|OCI-A_FS Fail safe command for OCI-Atrip
1613|OCI-B_FS Fail safe command for OCI-B trip
1614|OCI-C_FS Fail safe command for OCI-C trip
1615|THMA BLOCK Thermal alarm block command
1616|Z1G_BLOCK Z1G trip block command
1617|Z1XG_BLOCK Z1XG trip block command
1618]|22G_BLOCK Z2G trip block command
1619]Z3G_BLOCK Z3G trip block command
1620{ZR1G_BLOCK ZR1G trip block command
1621|ZFG_BLOCK ZFG trip block command
1622[STUB_BLOCK Stub trip block command
1623|SOTF_BLOCK SOTF trip block command
1624|OCH_BLOCK OCH trip block command
1625[{OC_BLOCK OC trip block command
1626 |OCI_BLOCK OCl trip block command
1627|EF_BLOCK EF trip block command
1628|EFI_BLOCK EFI trip block command
1629|DEF_BLOCK DEF trip block command
1630[{OST_BLOCK OST frip block command
1631|THM_BLOCK Thermal trip block command
1632|Z1S_BLOCK Z1S trip block command
1633|Z1XS_BLOCK Z1XS trip block command
1634|722S_BLOCK Z28 trip block command
1635[Z3S_BLOCK Z38S trip block command
1636|ZR1S_BLOCK ZR1S trip block command
1637]|ZFS_BLOCK ZFS trip block command
1638|ZR2G_BLOCK ZR2G trip block command
1639[ZR2S_BLOCK ZR2S trip block comimand
1640{CBF_BLOCK CBF trip blockseo and
1641|EXTTP_BLOCK External trip
1642[VTF_BLOCK VTF mo
1643[VTF_ONLY_ALM VTF onlya
1644|TR1_BLOCK Trans ock command
1645|TR2_BLOCK Transfer command
1646[ZNDG_BLOCK ZND command
1647]|ZNDS_BLOCK command
1648|Z21S_G-BLK ulti-phase ground fault command
1649|STUB_CB lo§e command for stub protection
1650{OCHTP_ON OCH trip pemmisive command
1651|PSB.F_RESET iblyreset command
1652|DEF_PHSEL-A uliphase selection command for DEF
1653|DEF_PHSEL-B d
1654|DEF_PHSEL-C ditio
1655|Z1_ARC_BLOCK Auto reclosing block command by Zone1 trip
1656|22G-A_FS Z2G-Afail-safe command
1657|22G-B_FS Z2G-B fail-safe command
1658|22G-C_FS Z2G-C fail-safe command
1659|Z1X_F.ENAB Z1Xforcibly enable command
ZFG-Ablock command
ZFG-B block command
ZFG-C block command
Z 5-A_ ZNDG-A operating command
1669|ZNDG-B_COM ZNDG-B operating command
1670]{ZNDG-C_COM ZNDG-C operating command
4
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Signal list
No Signal Name Contents
1671|ZNDS_COM Z/NDS operating command
1672]Z2G-A_BLOCK Z2G-Ablock command
1673[Z22G-B_BLOCK Z2G-B block command
1674[Z22G-C_BLOCK Z2G-C block command
1675
1676
1677
1678
1679
1680 TP-A_DELAY Trip command off-delay timer setting
1681|TP-B_DELAY Trip command off-delay timer setting L 4
1682|TP-C_DELAY Trip command off-delay timer sefting
1683|ARC_OFF Autoreclosing mode changing command
1684[ARC_SPAR ditto
1685|ARC_TPAR ditto
1686 [ARC_S&T ditto
1687[ARC_EXT1P ditto
1688|ARC_EXT3P ditto
1689
1690
1691
1692
1693
1694
1695
1696|Z1_INST_TP Z1 instantly trip command
1697
1698|Z2_INST_TP Z2 instantly trip command
1699|Z3_INST_TP Z3 instantly trip command
1700[ZR1_INST_TP ZR1 instantly trip command
1701|ZF_INST_TP ZF instantly trip command
1702|EF_INST_TP EF instantly trip command
1703|OC_INST_TP OC instantly trip commang
1704
1705|DEF_INST_TP
1706
1707 |DEFR_INST_TP
1708|ZR2_INST_TP
1709|ZND_INST_TP
1710
1711
1712{Z1_3PTP
1713|Z1X_3PTP
17141Z22_3PTP
1715
1716|OC_3PTP
1717|OCI_3PTP
1718
1719
1720{CAR_3PTP
1721|DEFCAR_3PTP
1722|PSBTP_3PTP 3-phase trip command
1723
1724|TR1_3PTP ansfer trip 1 3-phase frip command
1725[TR2_3PTP "~ ") |Transfer trip 2 3-phase frip command
1726
3P_TRIP 3-Phase trip command
Distance carrier command from remote term-1
ditto
ditto
ditto
DEF carrier command from remote term-1
ditto
ditto
1739
1740[PSBCAR-A-R1 PSBTP carrier command from remote term-1
L 4
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Signal Name

Contents

1741

PSBCAR-B-R1

ditto

1742

PSBCAR-C-R1

ditto

1743

1744

TR1-A-R1

Transfer trip-1 command from remote term-1

1745

TR1-B-R1

ditto

1746

TR1-C-R1

ditto

1747

1748

TR2-A-R1

Transfer trip-2 command from remote term-1

1749

TR2-B-R1

ditto

1750

TR2-C-R1

ditto

1751

1752

1753

1754

1755

1756

1757

1758

1759

1760

CAR-A-R2

Distance carrier command from remote term-2

1761

CAR-B-R2

ditto

1762

CAR-C-R2

ditto

1763

CAR-S-R2

ditto

1764

DEFCAR-A-R2

DEF carrier command from remote term-2

1765

DEFCAR-B-R2

ditto

1766

DEFCAR-C-R2

ditto

1767

1768

1769

1770

1771

1772

PSBCAR-A-R2

PSBTP carrier command fro

1773

PSBCAR-B-R2

ditto

1774

PSBCAR-C-R2

ditto

1775

1776

TR1-A-R2

Transfer trip-1 command

1777

TR1-B-R2

ditto

1778

TR1-C-R2

ditto

1779

1780

TR2-A-R2

1781

TR2-B-R2

1782

TR2-C-R2

1783

1784

1785

1786

1787

1788

1789

1790

1791

1792

10#1-TP-A1

1793

IO#1-TP-B1

1794

I0#1-TP-C1

1795

output signal of TP-A1
TP-B1

TP-C1

I0#1-TP-A2 % 0, |Binaryoutputsignal of TP-A2

1796

IO#1-TP-B2

1797

IO#1-TP-C2

TP-B2

TP-C2

1798

1799

1800

31_INST_TP

OVST instantly trip command

“INST_TP

OVS2 instantly trip command
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Signal list
No. Signal Name Contents

1811
1812|OVG1_INST_TP OVGT1 instantly trip command
1813|OVG2_INST_TP OVG2 instantly trip command
1814
1815
1816 |UVST_INST_TP UVS1T instantly trip command
1817|UVS2_INST_TP UVS2instantly trip command
1818
1819
1820|UVG1_INST_TP UVGT instantly trip command
1821|UVG2_INST_TP UVG2 instantly trip command 4
1822
1823
1824|SPR.L-REQ Leader SPAR requirement
1825|TPR.L-REQ Leader TPAR requirement
1826|SPR.F-REQ Follower SPAR requirement
1827[TPR.F-REQ Follower TPAR requirement
1828|SPR.F-ST.REQ Follower SPAR starting requirement
1829|TPR.F-ST.REQ Follower TPAR starting requirement
1830
1831
1832[R.F-ST.REQ Follower AR starting requirement
1833|SPR.F2-REQ Follower SPAR requirement
1834|TPR.F2-REQ Follower TPAR requirement
1835
1836
1837
1838|ARC.L_TERM Leader terminal of Autoreclosing
1839|ARC.F_TERM Follower terminal of Autoreclosing
1840|ECHO_BLOCK Echo carrier block command
1841 |WKIT_BLOCK Week infeed trip block com
1842|PSCM_TCHDEN TCHD timer enable comma POP/UOP scheme)
1843
1844
1845
1846
1847
1848[BCD_BLOCK
1849|DEFF_BLOCK
1850
1851|DEFR_BLOCK
1852
1853
1854
1855
1856[OVS1_BLOCK
1857[0OVS2_BLOCK
1858
1859
1860[OVG1_BLOCK
1861|OVG2_BLOCK
1862
1863
1864|UVS1_BLOCK OVS1 trip block command
1865[UVS2_BLOCK 00 ™, [UVS2 trip block command
1866 |
1867
1868|UVG1_BLO! UVGT trip block command
1869|UVG2_BLO UVG2 trip block command
1870
1871

1872

1873
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No. Signal Name Contents

204
204
204
204
204
204
204
204

Communication on/off data send command
tto
tto
tto
tto
tto
tto
tto
tto
tto
tto
tto
tto
tto

O|O| OO~ || U1 |-B W\

N

o

a

N

o]

]

<
2185|00(N|D>| 01| F (||
LD NN |

N

[e]

o

©

0O

O

<
RN
[2112](0p12](¢)]

&0
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N
o
2
O
[©]
<

ub communication on/off data send command
tto
tto
tto

[ellelelle]
[e][e)le)]

[©}
2=

N

o

(2]

(e

(9]

C
jusivvjjvejivn)
alalaln
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2581

2582

2583

2584

2585

2586

2587

ALARM LED SET

Alarm LED set

F.RECORD1

Faultregord

F.RECORD2

acord's

F.RECORD3

d stored command 3

F.RECORD4

D.RECORD1

D.RECORD

ord stored command 4

|Disturbance record stored command 1

Disturbance record stored command 2

D.RECORD

Disturbance record stored command 3

D.RECORDA

Disturbance record stored command 4

Active setting group changed commamd (Change to group1)

WIN

SET.GROUP7

SET.GROUP8

N[O
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2651

2652

2653

2654

2655

2656

CON

TPMD1

User configrable trip mode in fault record

2657

CON

TPMD2

ditto

2658

CON

TPMD3

ditto

2659

CON

TPMD4

ditto

2660

CON

TPMD5

ditto

2661

CON

TPMD6

ditto

2662

CON

TPMD7

ditto

2663

CON

TPMD8

ditto

2664

2665

2666

2667

2668

2669

2670

2671

2672

2673

2674

2675

2676

2677

2678

2679

2680

2681

2682

2683

2684

ARC COM RECV

Auto-recloser inactivate‘éemmand received

2685

TELE COM RECV

Teleprotection inactiVate command received

2686

PROT COM RECV

protection inactivate command received

2687

2688

TPLED RST RCV

TRIP LEDRESET command received

2689

2690

2691

2692

2693

2694

2695

2696

2697

2698

2699

2700

2701

2702

2703

2704

2705

2706

2707

2708

2709

2710

2711

2712

2713

2714

2715

2716

2717

2790
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2791

2792

TEMPOO1

TEMP002

TEMPO003

TEMP004

TEMPO005

TEMPO006

TEMPOO7

TEMPO008

TEMPO009

TEMPO10

TEMPO11

TEMP012

TEMPO013

TEMP014

TEMPO15

TEMPO16

TEMPO17

TEMP018

TEMPO19

TEMPO020

TEMPO021

TEMP022

TEMP023

TEMP024

TEMPO025

TEMP026 Y N

TEMPO027

TEMP028

TEMP029

TEMPO030 W

TEMPOZT &

TEMP032 4 T

EMPQ34

TEMPO

P036

EMP038

TEMPO039

TEMPO040

TEMPO041

TEMP042

TEMP043

TEMP044

TEMPO045
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TEMPO046

TEMPO47

TEMP048

TEMPO049

TEMP050

TEMPO051

TEMP052

TEMPO053

TEMP054

TEMPO055

TEMPO056

TEMPOQ57

TEMPO058

TEMPO059

TEMPO060

TEMPO061

TEMP062

TEMPO063

TEMP064

TEMPO065

TEMP110

TEMP111

TEMP112

TEMP113

TEMP114

TEMP115
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2931

TEMP116

2932

TEMP117

2933

TEMP118

2934

TEMP119

2935

TEMP120

2936

TEMP121

2937

TEMP122

2938

TEMP123

2939

TEMP124

2940

TEMP125

2941

TEMP126

2942

TEMP127

TEMP128

TEMP129

TEMP130

TEMP131

TEMP132

TEMP133

TEMP134

TEMP135

TEMP136

TEMP137

TEMP138

TEMP139

TEMP140

TEMP185
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3001|TEMP186

3002 | TEMP187

3003| TEMP188

3004 [TEMP189

3005| TEMP190

3006| TEMP191

3007 [TEMP192

3008| TEMP193

3009| TEMP194

3010|TEMP195

3011|TEMP196

3012| TEMP197

3013|TEMP198

3014| TEMP199

3015[TEMP200

3016| TEMP201

3017| TEMP202

3018[TEMP203

3019| TEMP204

3020| TEMP205

3021| TEMP206

3022| TEMP207

3023| TEMP208

3024 | TEMP209

3025|TEMP210

3026 | TEMP211

3027|TEMP212

3028| TEMP213

3029|TEMP214

3030|TEMP215

3031|TEMP216

TEMP217

3064 | TEMP249

3065| TEMP250

3066 |TEMP251

3067 | TEMP252

3068| TEMP253

3069| TEMP254

3070| TEMP255

3071| TEMP256
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Variable Timer List

Timer Timer No. | Contents Timer Timer No. | Contents

TZ1GA 1 Z1G TRIP TIMER T3PLL 61 THREE PHASE LIVE LINE TIMER
TZ1GB 2 ditto TDER 62 DEFR BACK-UP TRIP TIMER
TZ1GC 3 ditto TOS1 63 OVS1 BACK-UP TRIP TIMER
122G 4 Z2G TRIP TIMER TOS2 64 OVS2 BACK-UP TRIP TIMER
TZ3G 5 Z3G TRIP TIMER TOG1 65 OVG1 BACK-UP TRIP TIMER
TZ1S 6 Z1S TRIP TIMER TOG2 66 OVG2 BACK-UP TRIP TIMER
TZ2S 7 72S TRIP TIMER TUS1 67 UVS1 BACK-UP TRIP TINIER
TZ3S 8 Z3S TRIP TIMER TUS2 68 UVS2 BACK-UR TRIP TIMER
TEF 9 EF BACK-UP TRIP TIMER TUGH1 69 UVG1 BACK-URSTRIP TIMER
TDEF 10 DEFF BACK-UP TRIP TIMER TUG2 70 UVG2 BACK-UP TRIP TIMER
TZR1S 11 ZR1S BACK-UP TRIP TIMER TBCD 71 BCD TRIP TIMER

TZR1G 12 ZR1G BACK-UP TRIP TIMER

TBF1A 13 CBF DETECTION TIMER 1

TBF1B 14 ditto

TBF1C 15 ditto

TBF2A 16 CBF DETECTION TIMER 2

TBF2B 17 ditto

TBF2C 18 ditto

TOST1 19 OUT-OF-STEP DET. TIMER

TOST2 20 ditto

TDEFF 21 DEF CARRIER TRIP DELAY TIMER

TDEFR 22 CARR.COORDINATION DEFR TIMER

TCHD 23 CARRIER COORDINATION TIMER

TEVLV 26 EVOLVING FAULT WAITING TIMER

TRDY1 27 RECLAIM TIMER

TSPR1 28 SPAR DEAD LINE TIMER

TTPR1 29 TPAR DEAD LINE TIMER

TRR1 30 RESET TIMER

TWA1 31 RECLOSING O/P FOR BUS CB

TRDY2 32 FLW RECLAIM TIMER

TSPR2 33 FLW SPAR DEAD LINE TIMER

TTPR2 34 FLW TPAR DEAD LINE TIMER

TRR2 35 FLW RESET TIMER

TW2 36 RECLOSING O/P FOR CENTER@B

TSYN1 37 LEAD SYN CHECK TIMER

TSYN2 38 FLW SYN CHECK TIMER

TDBL1 39 VOLTAGE CHECK TIMER

TDBL2 40 ditto

TLBD1 41 ditto

TLBD2 42 ditto

TS2 43 MULTI. SHOF DEAD TIMER

TS3 44 ditto

TS4 45 ditto

TS2R 46 MULTI.[SHOT' RESET TIMER

TS3R 47 ditto

TS4R 48 ditto

TOC 49 OCBACK-UP TRIP TIMER

TPSB 50 PSB DETECTION TIMER

TSOTF 51 SOTF CHECK TIMER

TZFG 52 ZFG TRIP TIMER

TZFS 53 ZFS TRIP TIMER

TZR2G 54 ZR2G BACK-UP TRIP TIMER

TZR2S 55 ZR2S BACK-UP TRIP TIMER

TZNDG 56 ZNDG BACK-UP TRIP TIMER

TZNDS 57 ZNDS BACK-UP TRIP TIMER

TREBK 58 CURRENT REVERSAL BLOCKING TIME

TECCB 59 ECHO ENABLE TIME FROM CB OPENED

TSBCT 60 SBCNT TIME
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Binary Input Default Setting List

Model Model
No. NO-ARC,NO-FD 1CB-ARC,NO-FD 2CB-ARC,NO-FD 1CB-ARC,FD|2CB-ARC,FD 1CB-ARC,NO-FD
101 102 201 202 203 301 302 303 401 501 204 205 206,
BI1 CB1-A CB1-A
BI2 CB1-B CB1-B
BI3 CB1-C CB1-C
Bl4 Signal Receive(CH1) Signal Receive(CH1)
BI5 Signal Receive(CH2) or Z1X init Signal Receive(CH2) or Z1X init
Bl6 EXT VTF EXT VTF
BI7 DS-N/O DS-N/O
BI8 DS-N/C DS:N/C
BI9 Carrier block Catrier block
BI10 (SPARE) CB1ready IND.RESET
BI11 (SPARE) (SPARE) CB2 ready (SPARE) CB2 ready PROT BLCOK
Bl12 (SPARE) REC BLOCK ZAXINIT
BI13 IND.RESET -
Bl14 M-prot Trip -
BI15 M-prot On -
BI16 EXT trip-A EXT trip-A
BI7 EXT trip-B EXT trip-B
BI18 EXT trip-C EXT trip-C
BI19 - (SPARE) - CB2-A (SPARE) CB2-A OCI BLOCK
BI20 - (SPARE) - CB2-B (SPARE) CB2-B EFI BLOCK
BI21 - (SPARE) - CB2-C (SPARE) CB2-C OC BLOCK
BI22 - DEF BLOCK
BI23 - EXTTP BLOCK
BlI24 - STUB BLOCK
BI25 - SOTF BLOCK
BI26 - - ARC BLOCK
BI27 - - CB1READY
BI28 - - CBF BLOCK
BI34 - (SPARE) A (SPARE) - - (SPARE)
BI35 - (SPARE) - (SPARE) - - (SPARE)
BI36 - (SPARE) - (SPARE) - - (SPARE)
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Binary Output Default Setting List (1)
Relay Model |Module| BO No. Terminal No. Signal Name Contents Setting
Name Signal No. LOGIC TIMER
(OR:1, AND:2) |{(OFF:0, ON:1)
TB3:
GRZ100 10#2 [BO1 A2-A1 TRIP-A1 Trip O/P for bus CB 240 1 1
-101 BO2 A2-B1 TRIP-B1 Trip O/P for bus CB 241 1 1
BO3 A2-B2 TRIP-C1 Trip O/P for bus CB 242 1 1
BO4 A3-B3 TRIP-A1 Trip O/P for bus CB 240 1 1
BO5 A4-B4 TRIP-B1 Trip O/P for bus CB 241 1 1
BO6 A5-B5 TRIP-C1 Trip O/P for bus CB 242 1 1
BO7 A6-B6 CAR/Z1G/Z1S_ Distance or DG carrier/Z1G/ 231,148,160 1 1
TRIP Z18 trip
BO8 A7-B7 BU_TRIP Back-up trip 194 1 1
BO9 A8-B8 SOTF/STUB_TRIP |SOTF/Stub trip 183,182 1 1
BO10 A9-B9 BURECLK BU reclose block 195 1 1
BO11 A10-B10 CBF_TRIP Related CB trip for CBF 200 1 1
BO12 A11-B11 CHF Carrier channel failure 253 1 1
BO13 A13-B13 EXT_CAR-S External carrier send 225 1 0
___________________________ command
(FAIL) A12-B12 RELAY FAILURE |- - - -
TB3:
GRZ100 10#2 |BO1 A2-A1 TRIP-A1 Trip O/P for bus CB 240 1 1
-102 BO2 A2-B1 TRIP-B1 Trip O/P for bus CB 241 1 1
BO3 A2-B2 TRIP-C1 Trip O/P for bus CB 242 1 1
BO4 A3-B3 TRIP-A1 Trip O/P for bus CB 240 1 1
BO5 A4-B4 TRIP-B1 Trip O/P for bus CB 241 1 1
BO6 A5-B5 TRIP-C1 Trip O/P for bus,CB 242 1 1
BO7 A6-B6 CAR/Z1G/Z1S_ Distance opD& cansier/Z1G/ 231,148,160 1 1
TRIP Z18S trip
BO8 A7-B7 BU_TRIP Back-up tfip 194 1 1
BO9 A8-B8 SOTF/STUB_TRIP |SOTF/Stubjirip 183,182 1 1
BO10 A9-B9 BURECLK BU reClose block 195 1 1
BO11 A10-B10 CBF_TRIP Related/CB trip for CBF 200 1 1
BO12 A11-B11 CHF Carrief channel failure 253 1 1
BO13 A13-B13 EXT_CAR-S External‘carrier send 225 1 0
__________________________ +command
(FAIL) A12-B12 RELAY FAILUREY |- - - -
TB2:
10#3 [BO1 A1-B1 TRIP-A1 Trip O/P for bus CB 240 1 1
BO2 A2-B2 TRIP-B{ Trip O/P for bus CB 241 1 1
BO3 A3-B3 TRIP-C1 Trip O/P for bus CB 242 1 1
BO4 A4-B4 TRIP-A1 Trip O/P for bus CB 240 1 1
BO5 A5-B5 TRIP-B1 Trip O/P for bus CB 241 1 1
BO6 AB-B6 TRIPE1 Trip O/P for bus CB 242 1 1
BO7 A7-B7 TRIR-A1 Trip O/P for bus CB 240 1 1
BO8 A8-B8 TRIP-B1 Trip O/P for bus CB 241 1 1
BO9 A9-B9 TRIP-C1 Trip O/P for bus CB 242 1 1
BO10 A10-B40 JRIP-OR Trip O/P or 238 1 1
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TOSHIBA 6F2S0846
Binary Output Default Setting List (2)
Relay Model |Module| BO No. | Terminal No. Signal Name Contents Setting
Name Signal No. LOGIC TIMER
(OR:1, AND:2) | (OFF:0,/ON:1)
TB3:
GRZ100 10#2 |BO1 A2-A1 TRIP-A1 Trip O/P for bus CB 240 1 1
-201 BO2 A2-B1 TRIP-B1 Trip O/P for bus CB 241 1 1
BO3 A2-B2 TRIP-C1 Trip O/P for bus CB 242 1 1
BO4 A3-B3 CAR/Z1G/Z1S_ Distance or DG carrier/Z1G/ 231,148,160 1 1
TRIP Z18 trip
BO5 A4-B4 Z2GIZ3GIZR1G/  |Z22GIZ3G/ZAG Back-up/ 153,156,192,162,165 1 1
72S/Z3S/ZR1S_ |Z2S/Z3S/ZR1S trip ,189
TRIP
BO6 A5-B5 EF_BU-TRIP EF or DEF Back-up trip 187 1 1
BO7 A6-B6 SOTF/STUB_TRIP [SOTF/Stub trip 183,182 1 1
BOS A7-B7 BURECLK BU reclose block 195 1 1
BO9 A8-B8 CBF_TRIP Related CB trip for CBF 200 1 1
BO10 A9-B9 ARC1 Rec output for bus CB 291 1 0
BO11 A10-B10 VTF_ALARM,CHF |VTF alarm, Carrier channel 172,253 1 1
failure
BO12 A11-B11 CBF_DET CBF Detection 199 1 1
BO13 A13-B13 EXT_CAR-S External carrier send 225 1 0
___________________________ command
(FAIL) A12-B12 RELAY FAILURE |- - - -
TB2:
10#3 |BO1 A1-B1 TRIP-A1 Trip O/P for bus CB: 240 1 1
BO2 A2-B2 TRIP-B1 Trip O/P for bus CB 241 1 1
BO3 A3-B3 TRIP-C1 Trip O/P for blisy€B 242 1 1
BO4 A4-B4 TRIP-A1 Trip O/P for busi€B 240 1 1
BO5 A5-B5 TRIP-B1 Trip O/P foribus CB: 241 1 1
BO6 AB-B6 TRIP-C1 Trip O/P for,bus)€B 242 1 1
BO7 A7-B7 TRIP-A1 Trip O/P4or bus CB 240 1 1
BO8 A8-B8 TRIP-B1 Trip O/P. for'bus CB 241 1 1
BO9 A9-B9 TRIP-C1 TripfO/P: for,bus CB 242 1 1
BO10 A10-B10 TRIP-OR Trip O/[P or 238 1 1
TB2:
GRZ100 10#2 |BO1 A2-A1 TRIP-A1 Trip O/P for bus CB 240 1 1
2202 BO2 A2-B1 TRIP-B1 Trip O/P for bus CB 241 1 1
BO3 A2-B2 TRIP-C1 Trip O/P for bus CB 242 1 1
BO4 A3-B3 CAR/Z1G/Z1S Distance or DG carrier/Z1G/ 231,148,160 1 1
TRIP Z18 trip
BO5 A4-B4 Z2G/Z3G/IZR1GI ™ (22G/Z3G/Z4G Back-up/ 153,156,192,162,165 1 1
Z2S1Z8S/ZRASI  [Z22S/Z3S/ZR1S trip ,189
TRIP
BO6 A5-B5 EFBU-TRIP EF or DEF Back-up trip 187 1 1
BO7 AB-B6 SQIF/STUB_TRIP [SOTF/Stub trip 183,182 1 1
BO8 A7-B7 BURECLK BU reclose block 195 1 1
BO9 A8-B8 €BF_TRIP Related CB trip for CBF 200 1 1
BO10 A9-B9 ARC1 Rec output for bus CB 291 1 0
BO11 A104B10 VTF_ALARM,CHF |VTF alarm, Carrier channel 172,253 1 1
failure
BO12 Adl-B11 CBF_DET CBF Detection 199 1 1
BO13 A18-B13 EXT_CAR-S External carrier send 225 1 0
______ L J_ - | __ ________ _|command
(FAIL) A12-B12 RELAY FAILURE |- - - -
1B5:
10#3, |B@1 A2-A1 TRIP-A1 Trip O/P for bus CB 240 1 1
BO2 A2-B1 TRIP-B1 Trip O/P for bus CB 241 1 1
BO3 A2-B2 TRIP-C1 Trip O/P for bus CB 242 1 1
BO4 A3-B3 TRIP-A1 Trip O/P for bus CB 240 1 1
BO5 A4-B4 TRIP-B1 Trip O/P for bus CB 241 1 1
BO6 A5-B5 TRIP-C1 Trip O/P for bus CB 242 1 1
BO7 A6-B6 TRIP-A1 Trip O/P for bus CB 240 1 1
BO8 A7-B7 TRIP-B1 Trip O/P for bus CB 241 1 1
BO9 A8-B8 TRIP-C1 Trip O/P for bus CB 242 1 1
BO10 A9-B9 TRIP-A1 Trip O/P for bus CB 240 1 1
BO11 A10-B10 TRIP-B1 Trip O/P for bus CB 241 1 1
BO12 A11-B11 TRIP-C1 Trip O/P for bus CB 242 1 1
BO13 A12-B12 TRIP-OR Trip O/P or 238 1 1
BO14 A13-B13 TRIP-OR Trip O/P or 238 1 1
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TOSHIBA 6F2S0846
Binary Output Default Setting List (3)
Relay Model |Module| BO No. | Terminal No. Signal Name Contents Setting
Name Signal No. LOGIC TIMER
(OR:1, AND:2) | (OFF:0,/ON:1)
TB2:
GRZ100 10#2 |BO1 A2-A1 TRIP-A1 Trip O/P for bus CB 240 1 1
-203 BO2 A2-B1 TRIP-B1 Trip O/P for bus CB 241 1 1
BO3 A2-B2 TRIP-C1 Trip O/P for bus CB 242 1 1
BO4 A3-B3 CAR/Z1G/Z1S_ Distance or DG carrier/Z1G/ 231,148,160 1 1
TRIP Z18S trip
BO5 A4-B4 Z2G/Z3G/ZR1G/  |Z22G/Z3G/Z4G Back-up/ 153,156,192,162,165 1 1
Z2S/Z3S/ZR1S_ Z2S/Z3S/ZR1S trip ,189
TRIP
BO6 A5-B5 EF_BU-TRIP EF or DEF back-up trip 187 1 1
BO7 A6-B6 SOTF/STUB_TRIP [SOTF/Stub trip 183,182 1 1
BO8 A7-B7 BURECLK BU reclose block 195 1 1
BO9 A8-B8 CBF_TRIP Related CB trip for CBF 200 1 1
BO10 A9-B9 ARC1 Rec output for bus CB 291 1 0
BO11 A10-B10 VTF_ALARM,CHF |VTF alarm, Carrier channel 172,263 1 1
failure
BO12 A11-B11 CBF_DET CBF Detection 199 1 1
BO13 A13-B13 EXT_CAR-S External carrier send 225 1 0
___________________________ command
(FAIL) A12-B12 RELAY FAILURE |- - - -
TB5:
10#3 |BO1 A2-A1 TRIP-A1 Trip O/P for bus CB' 240 1 1
BO2 A2-B1 TRIP-B1 Trip O/P for bus CB 241 1 1
BO3 A2-B2 TRIP-C1 Trip O/P for BUSIEB 242 1 1
BO4 A3-B3 TRIP-A1 Trip O/P for bus'CB 240 1 1
BO5 A4-B4 TRIP-B1 Trip O/P forbus CB 241 1 1
BO6 A5-B5 TRIP-C1 Trip O/P fgPbusi€B 242 1 1
BO7 A6-B6 TRIP-A1 Trip O/P4or bus CB 240 1 1
BO8 A7-B7 TRIP-B1 Trip O/R, for bus CB 241 1 1
BO9 A8-B8 TRIP-C1 TriplO/P fepbus CB 242 1 1
BO10 A9-B9 TRIP-A1 Trip’O/P for bus CB 240 1 1
BO11 A10-B10 TRIP-B1 Trip O/Byfer bus CB 241 1 1
BO12 A11-B11 TRIP-C1 Trip O/P for bus CB 242 1 1
BO13 A12-B12 TRIP-OR Trip O/P or 238 1 1
BO14 A13-B13 TRIP-OR Tsip O/P or 238 1 1
TB3:
10#4 |BO1 A2-A1 Z1G_TRIP Z1G trip 148 1 1
BO2 A2-B1 Z2G_TRIP Z2G trip 153 1 1
BO3 A2-B2 Z3@'TRIP Z3G trip 156 1 1
BO4 A3-B3 Z1S_TRIP Z18 trip 160 1 1
BO5 A4-B4 Z2SJIRIP Z28S trip 162 1 1
BO6 A5-B5 Z3S, TRIP Z38S trip 165 1 1
BO7 A6-B6 STUB”TRIP Stub trip 182 1 1
BO8 A7-B7 SOTF_TRIP SOTF trip 183 1 1
BO9 A8-B8 EF_BU-TRIP EF or DEF back-up trip 187 1 1
BO10 A9-B9 ZR1G_TRIP Z4G back-up trip 192 1 1
BO11 A10-B10 ZR1S_TRIP ZR1S trip 189 1 1
BO12 Add-B11 CBF_DET CBF Detection 199 1 1
BO13 A12-B12 DEFCR/WICAR_  |DG/WEAK carrier trip 232,233 1 1
TRIP
BO14 A13-B13 ARC1 Rec output for bus CB 291 1 1
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TOSHIBA 6F2S0846
Binary Output Default Setting List (4)
Relay Model |Module| BO No. | Terminal No. Signal Name Contents Setting
Name Signal No. LOGIC TIMER
(OR:1, AND:2) [((OFF:0, ON:1)
TB3:
GRZ100 10#2 |BO1 A2-A1 Z1G/Z1S_TRIP Z1G/ Z1S trip 148,160 1 1
-204 BO2 A2-B1 Z2G/Z2S_TRIP Z2G/ Z2S trip 153,162 1 1
BO3 A2-B2 Z3G/Z3S_TRIP Z3G/ Z3S trip 156,165 1 1
BO4 A3-B3 TRIP-OR Trip O/P or 238 1 1
BO5 A4-B4 BU_TRIP Back-up trip 194 1 1
BO6 A5-B5 TRIP-OR Trip O/P or 238 1 1
BO7 A6-B6 Z2G/Z2S OR Z2G/Z2S relay or logic 154,163 1 1
BO8 A7-B7 VTF_ALARM VTF alarm 172 1 1
BO9 A8-B8 EF_TRIP EF back-up trip 678 1 1
BO10 A9-B9 STUB_TRIP Stub trip 182 1 1
BO11 A10-B10 SOTF_TRIP SOTF trip 183 1 1
BO12 A11-B11 EXT_CAR-S External carrier send 225 1 1
BO13 A13-B13 EXT_CAR-S command 225 1 0
External carrier send
___________________________ command
(FAIL) A12-B12 RELAY FAILURE |- - - -
TB2:
10#3 |BO1 A1-B1 TRIP-OR Trip O/P or 238 1 1
BO2 A2-B2 Z2G/Z3G/Z2S/Z3S |Z22G/Z3G/Z2S/Z3S relay or 154,157,163,166 1 1
OR logic
BO3 A3-B3 OCI_TRIP IDMT OC back-up trip, 327 1 1
BO4 A4-B4 EFI_TRIP EF IDMT trip 184 1 1
BO5 A5-B5 OC_TRIP OC back-up trip 326 1 1
BO6 A6-B6 DEF_TRIP DEF backdup trip 677 1 1
TB2:
GRZ100 10#2 |BO1 A2-A1 Z1G/Z1S_TRIP Z1G/ Z18ltrip 148,160 1 1
-205 BO2 A2-B1 Z2G/Z2S_TRIP Z2G/ Z2S 'trip, 153,162 1 1
BO3 A2-B2 Z3G/Z3S_TRIP Z3GIZ3Sytrip 156,165 1 1
BO4 A3-B3 TRIP-OR Trip O/P or 238 1 1
BO5 A4-B4 BU_TRIP Back-up_trip 194 1 1
BO6 A5-B5 TRIP-OR Trip O/P or 238 1 1
BO7 A6-B6 Z2G/Z2S OR Z2G/Z2S relay or logic 154,163 1 1
BO8 A7-B7 VTF_ALARM V/TF alarm 172 1 1
BO9 A8-B8 EF_TRIP EF back-up trip 678 1 1
BO10 A9-B9 STUB_TRIP Stub trip 182 1 1
BO11 A10-B10 SOTF_TRIR. SOTF trip 183 1 1
BO12 A11-B11 EXT.CAR{S External carrier send 225 1 1
BO13 A13-B13 EXT_CARsS command 225 1 0
External carrier send
__________________________ command
(FAIL) A12-B12 RERAY FAILURE |- - - -
TB5:
10#3 (BO1 A1-B1 TRIP-OR Trip O/P or 238 1 1
BO2 A2-B2 72G/Z3G/Z2S/Z3S |22G/Z3G/Z2S/Z3S relay or 154,157,163,166 1 1
OR logic
BO3 A3-B3 OCI_TRIP IDMT OC back-up trip 327 1 1
BO4 A4-B4 EFI_TRIP EF IDMT trip 184 1 1
BQO5 A5-B5 OC_TRIP OC back-up trip 326 1 1
BO6 A6-B6 DEF_TRIP DEF back-up trip 677 1 1
BO7 A7-B7 ARC1 Rec output for bus CB 291 1 0
BO8 AB8-B8 ARC1 Rec output for bus CB 291 1 0
BO9 A9-B9 BU_TRIP Back-up trip 194 1 1
BO.10 A10-B10 IN-PROG1 Lead rec. in progress 285 1 0
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TOSHIBA 6F2S0846
Binary Output Default Setting List (5)
Relay Model |Module| BO No. | Terminal No. Signal Name Contents Setting
Name Signal No. LOGIC TIMER
(OR:1, AND:2) [((OFF:0, ON:1)
TB2:
GRZ100 10#2 |BO1 A2-A1 Z1G/Z1S_TRIP Z1G/ Z1S trip 148,160 1 1
-206 BO2 A2-B1 Z2G/Z2S_TRIP Z2G/ Z2S trip 153,162 1 1
BO3 A2-B2 Z3G/Z3S_TRIP Z3G/ Z3S trip 156,165 1 1
BO4 A3-B3 TRIP-OR Trip O/P or 238 1 1
BO5 A4-B4 BU_TRIP Back-up trip 194 1 1
BO6 A5-B5 TRIP-OR Trip O/P or 238 1 1
BO7 AB-B6 Z2G/Z2S OR Z2G/Z2S relay or logic 154,163 1 1
BO8 A7-B7 VTF_ALARM VTF alarm 172 1 1
BO9 A8-B8 EF_TRIP EF back-up trip 678 1 1
BO10 A9-B9 STUB_TRIP Stub trip 182 1 1
BO11 A10-B10 SOTF_TRIP SOTF trip 183 1 1
BO12 A11-B11 EXT_CAR-S External carrier send 225 1 1
BO13 A13-B13 EXT_CAR-S command 225 1 0
External carrier send
__________________________ command
(FAIL) A12-B12 RELAY FAILURE |- - - -
TBS5:
1043 |BO1 A1-B1 TRIP-OR Trip O/P or 238 1 1
BO2 A2-B2 Z22G/Z3G/Z2S/Z3S |Z22G/Z3G/Z2S/Z3S relay oF 154,157,163,166 1 1
OR logic
BO3 A3-B3 OCI_TRIP IDMT OC back-up trip, 327 1 1
BO4 A4-B4 EFI_TRIP EF IDMT trip 184 1 1
BO5 A5-B5 OC_TRIP OC back-up trip 326 1 1
BO6 AB-B6 DEF_TRIP DEF backiup trip 677 1 1
BO7 AT7-B7 ARCA1 Rec output forlbus CB 291 1 0
BO8 A8-B8 ARC1 Rec output for busi€B 291 1 0
BO9 A9-B9 BU_TRIP Back-up trip 194 1 1
BO10 A10-B10 IN-PROG1 Leagdfrechin progress 285 1 0
TB3:
10#4 |BO1 A2-A1 CBF_RETRIP-A Re-trip A ph. for CBF 196 1 1
BO2 A2-B1 CBF_RETRIP4B Re-trip B ph. for CBF 197 1 1
BO3 A2-B2 CBF_RETRIP-C Re-trip C ph. for CBF 198 1 1
BO4 A3-B3 CBF_TRIP Related CB trip for CBF 200 1 1
BO5 A4-B4 CBF_TRIP Related CB trip for CBF 200 1 1
BO6 A5-B5 CBF_DET CBF Detection 199 1 1
BO7 AB-B6 TRIP-A{ Trip O/P for bus CB 240 1 1
BO8 A7-B7 TRIP:B/1 Trip O/P for bus CB 241 1 1
BO9 A8-B8 TRIP-C1 Trip O/P for bus CB 242 1 1
BO10 A9-B9 TRIR-OR Trip O/P or 238 1 1
BO11 A10-B10 TRIP-AY Trip O/P for bus CB 240 1 1
BO12 A11-B11 TRIR:B1 Trip O/P for bus CB 241 1 1
BO13 A12-BA2 TRIP-C1 Trip O/P for bus CB 242 1 1
BO14 A13-B18 TRIP-OR Trip O/P or 238 1 1
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TOSHIBA 6F2S0846

Binary Output Default Setting List (6)

Relay Model |Module| BO No. | Terminal No. Signal Name Contents Setting
Name Signal No. LOGIC TIMER
(OR:1, AND:2) [{(OFF:Q, ON:1)
TB3:
GRZ100 10#2 |BO1 A2-A1 TRIP-A1,2 Trip O/P for bus/center CB 240,243 1 1
-301 BO2 A2-B1 TRIP-B1,2 Trip O/P for bus/center CB 241,244 1 1
BO3 A2-B2 TRIP-C1,2 Trip O/P for bus/center CB 242,245 1 1
BO4 A3-B3 CAR/Z1G/Z1S_ Distance or DG carrier/Z1G/ 231,148,160 1 1
TRIP Z18S trip
BO5 A4-B4 Z2G/Z3G/ZR1G/  |Z2G/Z3G/Z4G Back-up/ 153,156,192,162,165 1 1
Z2S/Z3S/ZR1S_ Z2S/Z3S/ZR1S trip ,189
TRIP
BO6 A5-B5 EF_BU-TRIP EF or DEF back-up trip 187 1 1
BO7 A6-B6 SOTF/STUB_TRIP |SOTF/Stub trip 183,182 1 1
BO8 A7-B7 BURECLK BU reclose block 198 1 1
BO9 A8-B8 CBF_TRIP Related CB trip for CBF 200 1 1
BO10 A9-B9 ARC1 Rec output for bus CB 291 1 0
BO11 A10-B10 ARC2 Rec output for center CB 292 1 0
BO12 A11-B11 VTF_ALARM,CHF |VTF alarm, Carrier channel 1725253 1 1
failure
BO13 A13-B13 EXT_CAR-S External carrier send 225 1 0
___________________________ command
(FAIL) A12-B12 RELAY FAILURE |- - -- -
TB2:
10#3 |BO1 A1-B1 TRIP-A1,2 Trip O/P for bus/centex CB, 240,243 1 1
BO2 A2-B2 TRIP-B1,2 Trip O/P for bus/center'€B 241,244 1 1
BO3 A3-B3 TRIP-C1,2 Trip O/P for busicenténtB, 242,245 1 1
BO4 A4-B4 TRIP-A1,2 Trip O/P fopbas/center CB 240,243 1 1
BO5 A5-B5 TRIP-B1,2 Trip O/P for'busicenter’'CB 241,244 1 1
BO6 A6-B6 TRIP-C1,2 Trip O/P for bus/center CB 242,245 1 1
BO7 A7-B7 TRIP-A1,2 Trip O/P forbus/center CB 240,243 1 1
BO8 A8-B8 TRIP-B1,2 TripfO/P for bus/center CB 241,244 1 1
BO9 A9-B9 TRIP-C1,2 Trip O/P for bus/center CB 242,245 1 1
BO10 A10-B10 TRIP-OR Trip OIR or 238 1 1
TB2:
GRZ100 10#2 |BO1 A2-A1 TRIP-A1,2 Trip O/P for bus/center CB 240,243 1 1
-302 BO2 A2-B1 TRIP-B1,2 iLrip O/P for bus/center CB 241,244 1 1
BO3 A2-B2 TRIP-C1,2 Trip O/P for bus/center CB 242,245 1 1
BO4 A3-B3 CAR/Z1G@/Z18) Distance or DG carrier/Z1G/ 231,148,160 1 1
TRIP Z18S trip
BO5 A4-B4 Z2GIZ3GIZR1G/  |Z2G/Z3G/Z4G Back-up/ 153,156,192,162,165 1 1
Z28/Z3S/ZR1S _  |Z2S/Z3S/ZR18S trip ,189
TRIR
BO6 A5-B5 EF. BU-TRIP EF or DEF back-up trip 187 1 1
BO7 A6-B6 SOTE/STUB_TRIP |SOTF/Stub trip 183,182 1 1
BO8 A7-B7 BURECLK BU reclose block 195 1 1
BO9 A8-B8 CBF_TRIP Related CB trip for CBF 200 1 1
BO10 A9-B9 ARC1 Rec output for bus CB 291 1 0
BO11 A10-B10 ARC2 Rec output for center CB 292 1 0
BO12 A11-Bid VTF_ALARM,CHF |VTF alarm, Carrier channel 172,253 1 1
failure
BQ@13 A13-B13 EXT_CAR-S External carrier send 225 1 0
_________________________ command
r—(FAIL) A12-B12 RELAY FAILURE (- - - -
TB5:
10#3BO1 A2-A1 TRIP-A1 Trip O/P for bus CB 240 1 1
BO2 A2-B1 TRIP-B1 Trip O/P for bus CB 241 1 1
BO3 A2-B2 TRIP-C1 Trip O/P for bus CB 242 1 1
BO4 A3-B3 TRIP-A1 Trip O/P for bus CB 240 1 1
BO5 A4-B4 TRIP-B1 Trip O/P for bus CB 241 1 1
BO6 A5-B5 TRIP-C1 Trip O/P for bus CB 242 1 1
BO7 A6-B6 TRIP-A2 Trip O/P for center CB 243 1 1
BO8 A7-B7 TRIP-B2 Trip O/P for center CB 244 1 1
BO9 A8-B8 TRIP-C2 Trip O/P for center CB 245 1 1
BO10 A9-B9 TRIP-A2 Trip O/P for center CB 243 1 1
BO11 A10-B10 TRIP-B2 Trip O/P for center CB 244 1 1
BO12 A11-B11 TRIP-C2 Trip O/P for center CB 245 1 1
BO13 A12-B12 TRIP-OR Trip O/P or 238 1 1
BO14 A13-B13 TRIP-OR Trip O/P or 238 1 1
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TOSHIBA 6F2S0846
Binary Output Default Setting List (7)
Relay Model |Module| BO No. | Terminal No. Signal Name Contents Setting
Name Signal No. LOGIC TIMER
(OR:1, AND:2) [{(OFF:Q, ON:1)
TB2:
GRZ100 10#2 |BO1 A2-A1 TRIP-A1,2 Trip O/P for bus/center CB 240,243 1 1
-303 BO2 A2-B1 TRIP-B1,2 Trip O/P for bus/center CB 241,244 1 1
BO3 A2-B2 TRIP-C1,2 Trip O/P for bus/center CB 242,245 1 1
BO4 A3-B3 CAR/Z1G/Z1S_ Distance or DG carrier/Z1G/ 231,148,160 1 1
TRIP Z18S trip
BO5 A4-B4 Z2G/Z3G/ZR1G/  |Z2G/Z3G/Z4G Back-up/ 153,156,192,162,165 1 1
Z2S/Z3S/ZR1S_ Z2S/Z3S/ZR1S trip ,189
TRIP
BO6 A5-B5 EF_BU-TRIP EF or DEF back-up trip 187 1 1
BO7 A6-B6 SOTF/STUB_TRIP |SOTF/Stub trip 183,182 1 1
BO8 A7-B7 BURECLK BU reclose block 198 1 1
BO9 A8-B8 CBF_TRIP Related CB trip for CBF 200 1 1
BO10 A9-B9 ARC1 Rec output for bus CB 291 1 0
BO11 A10-B10 ARC2 Rec output for center CB 292 1 0
BO12 A11-B11 VTF_ALARM,CHF |VTF alarm, Carrier channel 1725253 1 1
failure
BO13 A13-B13 EXT_CAR-S External carrier send 225 1 0
___________________________ command
(FAIL) A12-B12 RELAY FAILURE |- - -- -
TB5:
10#3 |BO1 A2-A1 TRIP-A1 Trip O/P for bus CB 240 1 1
BO2 A2-B1 TRIP-B1 Trip O/P for bus,CB 241 1 1
BO3 A2-B2 TRIP-C1 Trip O/P for busiCB 242 1 1
BO4 A3-B3 TRIP-A1 Trip O/P fagbus CB 240 1 1
BO5 A4-B4 TRIP-B1 Trip O/P for'bus,CB 241 1 1
BO6 A5-B5 TRIP-C1 Trip O/P for bus CBi 242 1 1
BO7 AG-B6 TRIP-A2 Trip O/P forieenter CB 243 1 1
BO8 A7-B7 TRIP-B2 Trip/O/P, for center CB 244 1 1
BO9 A8-B8 TRIP-C2 Trip O/P for eénter CB 245 1 1
BO10 A9-B9 TRIP-A2 Trip OIR for center CB 243 1 1
BO11 A10-B10 TRIP-B2 Trip O/P for center CB 244 1 1
BO12 A11-B11 TRIP-C2 Trip O/P for center CB 245 1 1
BO13 A12-B12 TRIP-OR Irip O/P or 238 1 1
BO14 A13-B13 TRIP-OR Trip O/P or 238 1 1
TB3:
10#4 |BO1 A2-A1 Z1G_TRIP Z1G trip 148 1 1
BO2 A2-B1 Z2GgERIP Z2G trip 153 1 1
BO3 A2-B2 Z3G_TRIR Z3G trip 156 1 1
BO4 A3-B3 Z1SLTRIP. Z18 trip 160 1 1
BO5 A4-B4 Z2S TRIP Z2S trip 162 1 1
BO6 A5-B5 Z3SBRIP Z3S trip 165 1 1
BO7 AB6-B6 STUB_TRIP Stub trip 182 1 1
BO8 A7-B7 SOTF_TRIP SOTF trip 183 1 1
BO9 A8-B8 EF_BU-TRIP EF or DEF back-up trip 187 1 1
BO10 A9-B9 ZR1G_TRIP Z4G back-up trip 192 1 1
BO11 A10-B16, ZR1S_TRIP ZR18S trip 189 1 1
BO12 A14-Bi1 CBF_DET CBF Detection 199 1 1
BQ@13 A12-B12 DEFCR/WICAR_ [DG/WEAK carrier trip 232,233 1 1
TRIP
BO14 A13-B13 ARC1/2 Rec output for bus/center CB 291,292 1 1
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Binary Output Default Setting List (8)
Relay Model |Module| BO No. | Terminal No. Signal Name Contents Setting
Name Signal No. LOGIC TIMER
(OR:1, AND:2) [{(OFF:Q, ON:1)
TB2:
GRZ100 10#2 |BO1 A2-A1 TRIP-A1 Trip O/P for bus CB 240 1 1
-401 BO2 A2-B1 TRIP-B1 Trip O/P for bus CB 241 1 1
BO3 A2-B2 TRIP-C1 Trip O/P for bus CB 242 1 1
BO4 A3-B3 CAR/Z1G/Z1S_ Distance or DG carrier/Z1G/ 231,148,160 1 1
TRIP Z18S trip
BO5 A4-B4 Z2G/Z3G/ZR1G/  |Z22G/Z3G/Z4G Back-up/ 153,156,192,162,165 1 1
Z2S/Z3S/ZR1S _  |Z22S/Z3S/ZR1S trip ,189
TRIP
BO6 A5-B5 EF_BU-TRIP EF or DEF back-up trip 187 1 1
BO7 A6-B6 SOTF/STUB_TRIP [SOTF/Stub trip 183,182 1 1
BO8 A7-B7 BURECLK BU reclose block 198 1 1
BO9 A8-B8 CBF_TRIP Related CB trip for CBF 200 1 1
BO10 A9-B9 ARC1 Rec output for bus CB 291 1 0
BO11 A10-B10 VTF_ALARM,CHF |VTF alarm, Carrier channel 172,253 1 1
failure
BO12 A11-B11 CBF_DET CBF Detection 199 1 1
BO13 A13-B13 EXT_CAR-S External carrier send 225 1 0
___________________________ command
(FAIL) A12-B12 RELAY FAILURE |- - -- -
TB3:
10#4 |BO1 A1-B1 FD FD trip “OR” 250 1 1
BO2 A2-B2 FD FD trip “OR” 250 1 1
BO3 A3-B3 TRIP-A1 Trip O/P for bugyCB: 240 1 1
BO4 A4-B4 TRIP-B1 Trip O/P fogbus CB: 241 1 1
BO5 A10-B10 TRIP-C1 Trip O/P for'bus,CB 242 1 1
BO6 A11-B11 TRIP-A1 Trip O/P for bus CB: 240 1 1
BO7 A12-B12 TRIP-B1 Trip O/P forbus CB 241 1 1
BO8 A13-B13 TRIP-C1 TripfO/P,for bus’CB 242 1 1
TB5:
I0#3 |BO1 A2-A1 Z1G_TRIP 21G trip 148 1 1
BO2 A2-B1 Z2G_TRIP Z2G trip 153 1 1
BO3 A2-B2 Z3G_TRIP. Z3G trip 156 1 1
BO4 A3-B3 Z1S_TRIP Z18S trip 160 1 1
BO5 A4-B4 Z2S_TRIP Z2S trip 162 1 1
BO6 A5-B5 Z3S_TRIP Z38S trip 165 1 1
BO7 AB-B6 STUB_TRIR Stub trip 182 1 1
BO8 A7-B7 SOTETRIP. SOTF trip 183 1 1
BO9 A8-B8 EE_BU-TRIP EF or DEF back-up trip 187 1 1
BO10 A9-B9 ZR1G_TRIP Z4G back-up trip 192 1 1
BO11 A10-B10 ZR1S“TRIP ZR1S trip 189 1 1
BO12 A11-B11 CBFADET CBF Detection 199 1 1
BO13 A12-B12 DEFCR/WICAR _ |DG/WEAK carrier trip 232,233 1 1
TRIP
BO14 A13:B813 ARC1 Rec output for bus CB 291 1 1
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Binary Output Default Setting List (9)
Relay Model |Module| BO No. | Terminal No. Signal Name Contents Setting
Name Signal No. LOGIC TIMER
(OR:1, AND:2) [{(OFF:Q, ON:1)
TB2:
GRZ100 10#2 |BO1 A2-A1 TRIP-A1,2 Trip O/P for bus/center CB 240,243 1 1
-501 BO2 A2-B1 TRIP-B1,2 Trip O/P for bus/center CB 241,244 1 1
BO3 A2-B2 TRIP-C1,2 Trip O/P for bus/center CB 242,245 1 1
BO4 A3-B3 CAR/Z1G/Z1S_ Distance or DG carrier/Z1G/ 231,148,160 1 1
TRIP Z18S trip
BO5 A4-B4 Z2G/Z3G/ZR1G/  |Z2G/Z3G/Z4G Back-up/ 153,156,192,162,165 1 1
Z2S/Z3S/ZR1S _  |Z22S/Z3S/ZR1S trip ,189
TRIP
BO6 A5-B5 EF_BU-TRIP EF or DEF back-up trip 187 1 1
BO7 A6-B6 SOTF/STUB_TRIP |SOTF/Stub trip 183,182 1 1
BO8 A7-B7 BURECLK BU reclose block 198 1 1
BO9 A8-B8 CBF_TRIP Related CB trip for CBF 200 1 1
BO10 A9-B9 ARC1 Rec output for bus CB 291 1 0
BO11 A10-B10 ARC2 Rec output for center CB 292 1 0
BO12 A11-B11 VTF_ALARM,CHF |VTF alarm, Carrier channel 1725253 1 1
failure
BO13 A13-B13 EXT_CAR-S External carrier send 225 1 0
___________________________ command
(FAIL) A12-B12 RELAY FAILURE |- - -- -
TB3:
10#4 |BO1 A1-B1 FD FD trip “OR” 250 1 1
BO2 A2-B2 FD FD trip “OR” 250 1 1
BO3 A3-B3 TRIP-A1,2 Trip O/P for busicenténtB, 240,243 1 1
BO4 A4-B4 TRIP-B1,2 Trip O/P fopbas/center CB 241,244 1 1
BO5 A10-B10 TRIP-C1,2 Trip O/P for'busicenter’'CB 242,245 1 1
BO6 A11-B11 TRIP-A1,2 Trip O/P for bus/center CB 240,243 1 1
BO7 A12-B12 TRIP-B1,2 Trip O/P forbus/center CB 241,244 1 1
BO8 A13-B13 TRIP-C1,2 Trip/O/P for bus/center CB 242,245 1 1
TB5:
I0#3 |BO1 A2-A1 Z1G_TRIP 21G trip 148 1 1
BO2 A2-B1 Z2G_TRIP Z2G trip 153 1 1
BO3 A2-B2 Z3G_TRIP. Z3G trip 156 1 1
BO4 A3-B3 Z1S_TRIP Z18S trip 160 1 1
BO5 A4-B4 Z2S_TRIP Z2S trip 162 1 1
BO6 A5-B5 Z3S_TRIP Z38S trip 165 1 1
BO7 AB-B6 STUB_TRIR Stub trip 182 1 1
BO8 A7-B7 SOTETRIP. SOTF trip 183 1 1
BO9 A8-B8 EE_BU-TRIP EF or DEF back-up trip 187 1 1
BO10 A9-B9 ZR1G_TRIP Z4G back-up trip 192 1 1
BO11 A10-B10 ZR1S“TRIP ZR1S trip 189 1 1
BO12 A11-B11 CBFADET CBF Detection 199 1 1
BO13 A12-B12 DEFCR/WICAR_ |DG/WEAK carrier trip 232,233 1 1
TRIP
BO14 A13:B813 ARC1/2 Rec output for bus/center CB 291,292 1 1
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Appendix E o
Detalls of Relay Menu and(gg
LCD & Button Operati@
o
&
0
N
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xS
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MENU
1=Record 2=Status
3=Setting(view) 4=Setting(change)
5=Test
/1 Record
1=Fault record 2=Event record
|~ |3=Disturbance record 4=Automatic test
5=Autoreclose count
/2 Fault record /3 Fault record 2/8 /4 Fault record #2 3/33
1=Display 2=Clear #1 16/0ct/1998 23:18:03.913 16/0ct/1998 23:18:03.913
| #2 12/Feb/1998 03:51:37.622 Phase BC Trip  ABC/ABC
#3 30/Jan/1997 15:06:11.835 Z1,CRT .
/2 Fault record :
Clear all fault records ?
ENTER=Yes = CANCEL=No
/2 Event record /3 Event record 2/48
1-Display 2=Clear 16/0ct/1998 23:18:04.294 Trip Off
| 16/0ct/1998 23:18:03.913 Trip On
12/Feb/1998 03:51:37.622 Rly.set change
/2 Event record
Clear all event records ?
ENTER=Yes = CANCEL=No
/2 Disturbance record /3 Disturbance record
1=-Display 2=Clear #1 16/0ct/1998 23:18:
] #2 12/Feb/1998 03:51:3
#3 30/Jan/1997 15:06:
/2 Disturbance
Clear all distu ?
E
/2 Automatic test /4 Teleconm channel test
1=Telecomm channel test Test count: 11
] Test interval: 12 hours

N

&

/2&

\‘Z’O

/3 Autoreclose count
1=-Display 2=Reset SPAR TPAR
— CB1 [ 461 [ 461

/3 Telecomm channel test
Reset count ?

ENTER=Yes = CANCEL=No

/3 Reset autoreclose count
1=CB1

/3 Reset autoreclose count
Reset count ?

ENTER=Yes = CANCEL=No
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a-1

/1 Status /2 Metering 12/Feb/1998 22:56 3/15
1=Metering 2=Binary 1/0 Va o xRV R R g R A ek
——|3=Relay element 4=Time sync source Vb P ARV AR R Jp AR A e ok
5=Clock adjustment 6=Direction Ve *R ARV R R o RRUORRA ek

/2 Binary input & output 3/ 8

Input (10#1) [000 000 000 000 ]

| Input. (1072) [000 1

Input (1043) [000 000 000 O ]
/2 Relay element 3/ 12

e [000 000 000 000 000]

1262 [000 000 000 000 ]

zs [000 000 000 000 000]

/2 Time synchronization source
*IRIG: Active
] RSM: Inactive

/1 Setting(view)

1=Version 2=Description 3=Comm. IEC: Inactive \
[ |4=Record 5=Status 6=Protection
7=Biinary input 8=Binary output 9=LED /2 12/Feb/1998 22:56:19 [local] 1/ 5 0

Minute ( 0 - 59) : 56 _
/2 Relay version 3/5 g(;uyr E 2: gg i;
Relay type : °
——|Serial No. :
Main software: - -
/2 Direction
Phase A: Forward
72 Description 2 2 prase B: Reverse
Plant name: e e e e -
[~ |Description:
/2 Communication /3 Address/Parameter 1/
1=Address/Parameter HDLC ( 1 D
—{2=Switch IEC ( 1 ) SYAD ms
/2 Record /4 Signal no. 3/ 65
1=F?u|t record 2=Event record BITRN ( 128 ) Evi (3071 )
—13=Disturbance record B2 ( 0 ) B3 ( 1 )
4=Automatic test interval B4 ( 1 ) B ( 2 )
/3 record /4 Event name 3/128
’ 1: nal no. Event namel [Event record name 1 ]
name Event name2 [ 1
Event name3 [ 1
/3 Disturbance record /4 Record time & starter 2/ 3
1=Record time & starter Time ( 3.0s ) OCP-S (50.0A )
[ 2=Scheme switch OCP-G (50.0A ) UWP-S( OV )
3=Binary signal 4=Signal name UWP-G ( oV )
/4 Scheme switch V5
|_|TRIP 0=0ff 1=On 1
/3 Automatic test interval V71 ocP-S 0=0ff  1=0n 1
Chann( 6 hrs) 0CP-G 0=0ff 1=On 1
/4 Binary signal 3/ 16
SIGL ( 128 ) SIG2 (3071 )
/3 Metering 3/ 3 —s1Ie3 ( 0o ) s ( 1 )
Display value 1=Primary 2=Secondary 1 SIG5 1 ) SIG6 ( 2 )
Power (P/Q) 1=Send 2=Receive 1
Current 1=Lag 2=Lead 1
/4 Signal name 3/ 32
Signal namel [Signal name 1
/3 Time synchronization ——Signal name2 E 9 %
| |0=OFF 1=IRIG 2=RSM 3=IEC Signal name3 [ ]

Current No.= 2

/3 Time zone 71
GMT ( 49 hrs )

a-1 a-2
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/2 Protection (Active group= *)
1=Groupl 2=Group2 3=Group3 4=Group4
—|5=Group5 6=Group6 7=Group7 8=Group8
/3 Protection (Group 1)
1=Line parameter
—12=Trip
3=Autoreclose
/4 Line parameter (Group 1) /5 Line name V1
1=Line name Line name FAAAAAAAAAAAAAAAAAHK .
—12=VT & CT ratio
3=Fault locator
/5 VT & CT ratio 2/ 2
VI (2000 ) VIsl (2000 )
Mvist ( 2000 ) CT ( 200 )
/5 Fault locator 3/7
X1 ( 3260Q) X0 ( 2.900Q)
Xom ( 14.00 Q) R1 ( 60.00
RO ( 5.00Q) Rom ( 10.
/4 Trip (Group 1) /5 Protection scheme
1=Protection scheme 1=3ZONE 2=Z1-EXT 3=PUP 4=POP
—|2=Scheme switch 7=POP+DEF 8=UOP+DEF
3=Protection element Current No.=7
nt (Group 1) /6 Distance 3/wx
OST  3=CC,DEFRLV 1S ( 0.01Q ) Z1S01 ( O deg )
71502 ( 90 deg ) ZIXS ( 0.01 Q)
22s ( 0.01Q ) 735 (1.0Q )
/6 PSBE&OST 3/ 4
PSBSZ ( 0.50 Q ) PSBGZ ( 0.50 Q)
TPSB (40 ms ) OSTRL ( 1.0 Q)
OSTR2 ( 1.0Q ) OSDF ( 0.2Q)
/4 Autoreclose ( 1 /5 Autoreclose mode /6 0C,DEF&V 3/14
1=Autoreclose mode 1=Disable 2=SPAR 3=TPAR 4=SPAR&TPAR ocH (. 2.0A ) TPSB ( 40ms)
L 2=Scheme switch & 5=EXT1P 6=EXT3P OCBF (  0.5A ) TBFL ( 50ms)
3=Autoreclose element Current No.= 4 TBF2 ( 50ms ) DEFFI ( 0.5A)
/5 Scheme switch 3/ 8 /6 Command trip v 2
ARC-CB 1=ONE 2=01 3=03 4=l1 5=l2 1 TOEF ( 0.00s ) TDEFR ( 0.00s )
[ |ARC-EXT 0=Off 1-On 0 TCHD ( 12 ms )
< I ARC-DEF 0=0ff 1-On 1
/5 Autoreclose element (Group 1) /6 Autoreclose timer 3/8
1=Autoreclose timer TEMLV( 0.30s ) TROYL( 60s )
—2=Synchrocheck TSPR ( 0.80s ) TIPRI( 0.60s )
TRR ( 2.00s ) T™W ( 0.3s )
/6 Synchrocheck 3/ 9
0B ( 51V ) WB ( 13V )
oL ( 51V ) WLl ( 13V )
SY1UV( 8V ) SYylov( 51V )
/3 @rotection (Group 2)
1=Line parameter
——2=Trip
3=Autoreclose relay
/3 Protection (Group 8)
1=Line parameter
—2=Trip
3=Autoreclose relay
a-1 a-2
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a-1 a-2
/2 Binary input 3/18
BISW1 1=Norm =Inv 1
I |BISW2 1=Norm =Inv 1
BISW3 1=Norm =Inv 1
/2 Binary output /3 Binary output (10#2)3/12
1=10#2 2=10#3  3=10#4 BO1 ( 1, 2, 3, 4, 5, 6) AND,D
. B2( 1, 2, 3, 4, 5, 6) OR,
B3 ( 1, 2, 3, 4, 5, 6) OR,D
/3 Binary output (10#4)3/12
BOL ( 1, 2, 3, 4, 5, 6) AND,D
—B02 ( 1, 2, 3, 4, 5 6) OR,
BO3 ( 1, 2, 3, 4, 5, 6) OR,D
/2 LED 2/ 4
LEDI ( 1, 309, O, 0)AWD, I
T |LED2 ( 0, 0, o, 0) OR, I
LED3 ( 15, 16, 17, 0) OR, L - : Password trap
Password
/1 Setting(change) Input 1
1-Password 2=Description 3=Comm.
P>|4=Record  5=Status 6=Protection
7=Binary input 8=Binary output 9=LED
A
/2 Password
Input new password [_1 -hang 5
— Retype new password [ 1 =Yes CANCEL=No
/2 Description /3 Plant nane [ _
1-Plant name 2=Description
/2 Communication
1=Address/Parameter
[~ |2=Switch
1/ 4
& ocol 1=HDLC 2=1EC103 1_
1-9.6 2=19.2 3=38.4 4=57.6 4
IECBR 1-9.6 2=19.2 2
/2 Record /3 Fault record Vi1
1=Fault record Fault locator 0=0ff 1=On 1_
|——|3=Disturbance record
4=Automatic test interval
/3 Event record 17129
BITRN ( 0- 128): 128 _
—EvL  ( 0- 3071): 0
B2 ( 0- 3071): 1
/3 Disturbance record /4 Record time & starter 15
1=Record time & starter Time ( 0.1- 3.0): 2.0 _ s
——]2=Scheme switch OCP-S (  0.5- 250.0): 10.0 A
3=Binary signal OCP-G ( 0.5- 250.0): 10.0 A
/4 Scheme switch 15
|_|TRIP O0=0ff 1=On 1_
OCP-S 0=0ff 1=On
OCP-G 0=0ff 1=On
/3 Automatic test interval V1 /4 Binary signal 3/32
| |ChannC 1- 24): 12 _  hrs SIGL ( 0- 3071) = 1
—SIG2 ( 0- 3071) : 1
SI3 ( 0- 3071) : 1 _
a-1 a-3
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a-1 a-3
/2 Status /3 Metering v 3
1=Metering Display value 1=Primary 2=Secondary 1_
—|2=Time Synchronization Power (P/Q) 1=Send 2=Receive 1
3=Time zone Current 1=Lag 2=Lead 1
/3 Time synchronization
LO:Off 1=IRIG 2=RSM 3=IEC
Current No/=0 Select No.= _
/3 Time zone 71
Lewrr( 12 - +12): 49 _  hrs @
/2 Protection
1=Change active group

2=Change setting
3=Copy group

/3Change active group(Active group= *)
1=Groupl 2=Group2 3=Group3 4=Group4
15=Group5 6=Group6 7=Group7 8=Group8
Current No.= * Select No.= _

/3 Change setting (Active group= *)
1=Groupl 2=Group2 3=Group3 4=Group4
[15=Group5 6=Group6 7=Group7 8=Group8

/4 Protection (Group 1)
1=Line parameter
—|2=Trip
3=Autoreclose
/5 Line parameter (Group 1)
1=Line name
I~ |2=VT & CT ratio
3=Fault locator
/6 Fault locator 1713
X1 ( 0.00 - 199.99): 32.60 _ Q
X0 ( 0.00 - 199.99): 2.90 Q
Xom ( 0.00 - 199.99): 0.10 Q
/5 Trip 1) /6 Protection scheme
1=Protection scheme, 1=8Z0NE 2=Z1-EXT 3-PUP 4=POP 5-U0P 6-BOP
i 7=POP+DEF 8=UOP+DEF 9=BOP+DEF 10=PUP+DEF
Current No.= 7 Select No.= _
/6 Scheme switch 1/
75-C  1=Mho 2=Quad 1
|z6-C  1=Mho 2=Quad 1
BLZONE 1=COM 2=IND 1
/6 Protection element (Group 1) /7 Distance /%%
| |1Distance  2=PSBROST  3-0C,DEFEWV 71 ( 0.01 - 50.00): 0.01 _ Q
4=Command trip 71%s ( 0.01 - 50.00): 0.01 Q
Z1S61( 0 - 45): 0 deg
/7 PSB&OST 19
PSBSZ ( 0.50 - 15.00): 0.50 _ Q
PSBGZ ( 0.50 - 15.00): 0.50 Q
. TPSB ( 20 - 60): 40 ms
/7 OC,DEF&UWV 1/21
OCH ( 2.0- 10.0): 2.0 _ A
| TSOTF( 0-  300): 5 s
OCBF (0.5 - 10.0): 0.5 A
/7 Command trip v7
TDEFF ( 0.00- 0.30): 0.00 _ s
—TDEFR ( 0.00- 0.30): 0.00 s
TCHD ( 0-  50): 12 ms

a-1 a-3 a-4 a-5 a-6 a-1
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a-1 a-3 a-4 a-5 a-6
/5 Autoreclose (Group 1) /6 Autoreclose mode
1=Autoreclose mode 1-Disable 2=SPAR 3=TPAR 4=SPAR&TPAR
2=Scheme switch 5=EXTIP 6=EXT3P
3=Autoreclose element Current No.= 4 Select No.= _
/6 Scheme switch 1/ 8
ARC-EXT 0=Off 1=On 0_
]ARC-DEF 0=0Off 1=On 0
ARC-BU O=Off 1=On (o]
/6 Autoreclose element (Group 1) /7 Autoreclose timer‘ 1712
1=Autoreclose timer 0.30 _ s
—[2=Synchrocheck 60 s
0.80 s
1/18
51 _  V
13 \Y
51 \
/4 Protection (Group 2)
1=Line parameter
1 2=Trip
3=Autoreclose
/4 Protection (Group 8)
1=Line parameters
—2=Trip
3=Autoreclose
/3 Copy groupA to B (Active group= 1)
C 1- :

A 8): _
—B ( 1- 8):

/2 Binary input 1718

BISWL 1=Norm 2=Inv 1_
I—|BISW2 1-Norm 2=Inv 1

BISW3 1=Norm 2=Inv 1

/2 Binary output

ut 10#2 )
1=1042  2=I043  3=10#4

( 1-12)

Select No.= _

/4 Setting (BO 1 of 10#2 ) /5 Logic gate type & delay timer 1/ 2

1=Logic gate type & delay timer Logic 1=OR 2=AND 1
2=Input to logic gate BOTD 0=0ff 1=On 1

/5 Input to logic gate 3/ 6
i |1=Logic gate type & delay timer In #; ( g - 271)5 él
—2=Input to logic gate In #2 ( o B 71): 7

O
%\@ In #3 ( 3071): 2 _

/4 Setting (BO 12 of 10#2 )

/4 Binary output o4 )
Select BO ( 1- 8
Select No.=_
/2 LED . /3 Setting (LED1) /4 Logic gate type & delay timer 1/ 2
lect LED C1- 5 1=Logic gate type & reset Logic 1=0R 2=AND 1_
— 2=Input to logic gate Reset O=Inst 1=Latch 1
Select No.=_
/3 Setting (LEDD) /4 Input to logic gate 1 4
— oqi In #1 ( 0 - 3071): 274 _
H 1=Logic gate type & reset
——2=Input to logic gate In #2 ( 0 - 3071): 289
In #3 ( 0 - 3071): 295
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a-1
/1 Test /2 Switch /5
1=Switch 2=Manual test AM.F.  0=Off 1=On 1_
3=Binary output 4=Timer Z1S-1PH O=Off 1=On 0
5=Logic circuit ZB-CTRL O=Norm 1=OFST 2=Non-OFST 0
/2 Manual test /2 Manual test
1=Telecomm channel test Telecom channel testing . . .
Press number to start test. .

[

/2 Manual test

Telecom channel testin

/2 Binary output
1=10#1 2=10#2 3=I10#3 4=10#4

Compler

/3 BO (0=Disable 1=Enable)
10#1 TP-AL
| 10#1 TP-B1
10#1 TP-C1
{g#jl‘o co1 (O=Disable 1=Enable) Operating - . .
— 104 BO2 Press END to reset.
10%4 BO3 Press CANCEL to cancel.
/2 Timer /2 Timer
Timer( 1- 60): 8 Press ENTER to operate.

operate.

ICEL to cancel.

Press CANCEL to cancel.

/2 Timer

Operating . . .

Press END to reset.
Press CANCEL to cancel.
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LCD AND BUTTON OPERATION INSTRUCTION

1. PRESS ARROW KEY TO MOVE TO EACH DISPLAYED
ITEMS

2. PRESS "END" KEY TO BACK TO PREVIOUS SCREEN

MANUAL =~ 1=RECORD
MODE | |
| - = 1=FAULT RECORD
1 1
; : r - - >2=EVENT RECORD
I NORMAL . - - - >3=DISTURBANCE REGORD
(DISPLAY OFF) | ! !
= = —_] —_— : :— - -p4=AUTOMATIC TEST
I=T= T ======" ] |
I PRESS ANY | = = = = - - - -5=AUTORECL@SE BQUNT
1
I - N MENU N
VIEW |1 OVIEW' AND ( DISPLAY ON ) |r ! 2=8TATUS
— i R s T ! - - 1=METERING
___________ 1 1
' L - - »2=BINARYAINPUT&OUPUT
— — —— —" ] |
METERING 1 ! L - - »-3zRELAYBLELMENT
l (DISPLAY ON) || AUTO- | |
MODE 1 ! - - - pe4=TIMESYNC SOURCE
! TRIP OUTPUT | | r - »8=CLOCK ADJUSTMENT
| ISSUED! 1 : !
e ___] . % p-6=DIRECTION
TRIP E— 77»_3=SETTING
(LEDON) (\{lEW)
1
: I - $1=RELAY VERSION
1
i L - - p2=DESCRIPTION
| vatesTFAuLT* " AUTO- : :
( DISPLAY ON ) —_p3=
_ AYON) MODE 2 : E- »3=COMMUNICATION
=== -——-===- - | _
: RELAY : : :‘ - -p4=RECORD
- - 1 FALEDg™ Y} : L - -p5=STATUS
VIEW RESET | | - T~~~ . |
~ ~— A(LfESAON ) : r - -»6=PROTECTION
1 1
_L ol ! F - - 7=BINARY INPUT
1 1
=L = == ! L __p8=BINARY OUTPUT
AUTO SUPERVISON * ' L - - po=LED
I (DISPLAYON) | =
— — — — 1
* MLATEST FALLLT" AND "AUTO  _ _ P 4=SETTING
o~ S%T:E_’Z\\//EEO(’)\‘NE\?:T:ESE%E : (CHANGE) Same as SETTING (VIEW) menu
1SISTORED :
RESET “--p B5=TEST
N 1
- - % 1=SWITCH

- -p2=MANUAL TEST
- -p3=BINARY OUTPUT

- -p4=TIMER

Ll et R St

- -p5=LOGIC CIRCUIT

— 329 —



TOSHIBA




TOSHIBA 6F2S0846

&

()O

Appendix F

Case Outline 0§
O

e Case Type-A: Flush Mount Type

e Case Type-B: Flush Mount Type
e Case Type-A, B: Rack n
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TOSHImA DISTANCE PROTECTION ®

I

d 266
2 - [
O> & <O ®
_ 7]
T oo @@@
: D:E]@ 4
(DD )
[Ce)]
(& @)
C 1 e
254 2 28 276.2 32
Front View
4-¢5.5
A &= |l

i

=
DD = ] . i
B s =
L2 :k?, e
. ® 6.2 223 34.75
216 Q 2354
220
Rear view \ Panel cut-out
TB3/TB4 TB2 @
A1|B1]| |A1]B1

e . / M3.5 Ring
\ —  terminal

A18 B1B|

Terminal block

Case Type-A: Flush Mount Type for Model 101, 102, 201, 204, 301
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TOSHIBA

.

28

276.2

2

364

&,

Side view

Front View

260]

190.5

34.75

333

3454

-out

Panel cut

Rear view

TB2 - TB5

terminal

M3.5 Ring
terminal

N

A1]B1

Terminal block

302, 303, 401, 501

, 206,

205

Case Type-B: Flush Mount Type for Model 202, 203,
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A

»
N
Attachment kit
(top bar)

© © !

Attachment kit Attachment kit

(large bracket) (small bracket)

Top View
4 HOLES - 6.8x10.3
/ (2] TORHIBA DISTANCE PROTECTION
¢ H—
MENU
;:gzﬁ?r:gkviaw) i:gial:i‘:]sg(chnnge)
S=Tast
O IN SERVICE @
C TRIP e
O ALARM
O TESTING
0 hadd o ‘
o Z o 9
a 4
NGk
uade in W ' @ @
cea @l |
A o

)
7

465.1
483.0

Front View

Rack Mount Type: Case Type-A for Model 101, 102, 201, 204, 301
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Attachment kit

279

(top bar)
@ A4
A \
Attachment kit Attachment kit
(large bracket) (small bracket)
ToppView:
4 HOLES - 6.8x10.3
H
/ E o TORHIBA DISTANCE PROTECTION
¢ i ¢
: MENU
1 1=Records 2=Stotus
: I=Seiting(viaw) 4=Setting(changa)
H SmTast
i
E O IN SERVICE {,a’
1 G RP =
| O ALARM
i O TESTING
! s} Yoo
! a [ =3
H o -
1
i Febew  [Q)Q)
1 N !
: L2 @ok)
! 2
| i Do
5 ,
& | X —]ge &R é g
H (=] ~
ﬂ L )
" 1
465.1
483.0
Front View

Rack Mount: Case Type-B for Model 202, 203, 205, 206, 302, 303, 401, 501
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[(e}
®
—
o)
O
S o
© | @ 1o © o 8
N N
\'O
o

(a) La (b) Small Bracket

Q‘D’ @
247.8 >|| M 18.8] o

® © ©

216

Bar for Top and Bottom of Relay

N

e bracket, 5 Round head screws with spring washers and washers (M4x10)

mall bracket, 3 Countersunk head screws (M4x6)

(c)g | 2Bars, 4 Countersunk head screws (M3x8)

Dimensions of Attachment Kit EP-101
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132

()O

©
265.9
O
©
©
265.9

O \ O
@) ©

137.8

JLES b ]

(a) Large BrackN! (b) Small Bracket

_‘ XK 326
@O (c) Bar for Top and Bottom of Relay

Parts

1 Large bracket, 5 Round head screws with spring washers and washers (M4x10)

S

—
-

1 Small bracket, 3 Countersunk head screws (M4x6)

2 Bars, 4 Countersunk head screws (M3x8)

L 4
—
e

Dimensions of Attachment Kit EP-102
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How to Mount Attachment Kit for Rack-Mounting

Tighten screws to the specified torque according to the size of screw.

Step 1. O

Caution: Be careful that the relay modules or terminal blocks, etc., are not damage while mountib

Remove case cover. P

a \®

)

Qo0 |

Qog

¥ ® ll',;‘J ol S/
7 = .
Left bracket 1 Right bracket 0

Step 2. Seal
Screw ——

] e e left and right brackets by
ng the three screws respectively,
move two screws on left side of the

@

y.
nd then, remove four seals on the top
nd bottom of the relay.

@e =]
]

@
@
vy U
e
Osicel
@ocplE
@
]

° | e — i o
N Sg\al/ %

Step 3 1 Top bar

Mount the small bracket by screwing three
countersunk head screws(M4x6) and apply

o - - adhesives to the screws to prevent them
’ =L o from loosening.
° ki Mount the large bracket by five round head
\@ screws(M4x10) with washer and spring
. o washer.

And then, mount the top and bottom bars by
two countersunk head screws(M3x8)
o respectivelv.

~ S\ Small bracket

“loslele)
[EoREE]

Blre =]

@@Eﬁ

:///

Large bracket

Step 4 1

Bottom bar

o Completed.
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TOSHIBA

6F2S5S0846

o BUS S
: |
= - I
Bi-i !} US 1
o i el T |
|3 : .
— i ' CT TB1 +1 s
] 3l B
- ! e 1 .
<TI Hﬁgig: - ‘,—:gig
= ;:E = F PRI
el L ;tb:g
) 9 !
To parallel line :
From parallel line ”——‘:Eg
[
T
8 B I 3E
VL 12
E R
| 254 IMERS
= |
—— BUS\T =
g
Parallel line Protected |ine (*])\‘(CASE EARTH)
I
I
|
|
I
[Default setting] () '
CBI-A  TB4!-A4
| BI1
CB auxiliary contacts 1
(Closed when bus CB main ! B4
contact closed.) | ) | BI2
I [
CB1-C VA5 ||
R R
T eis
| I
Signal receive (CH1) *“*//~44444}JﬁL747 Bl4
| —
Signal receive (CH2) :As
or Z1-EXT initiation : 4] BI5
| [
External VT failure (EXT VIF) +—3 - LB Bl
! -l 1041
Disconnector N/O contact  ¢—— ;‘7
I
Disconnector N/C contact 1 87
o :
|
T L

Indication reset

Main protection trip

Main protection ON

External trdp sig
(CBF Ini ion)

L 4

(+1) These connections are connected
by short-bars before shipment.

* BI12
, | BI13
L _|BI14
LA11
LB11
o BI15
: ~
v eie
ip-l |
EXT trip-B ' B14 o2
I e_|BIT7
| —
EXT trip-C !A15
o) LB15 BI18 :
| I .
! RELAY FAIL. .
Do FAIL,
TB4-A16 = +5Vdc
De (+) (B16] | DC-DC
SUPPLY LA17
) IB17 o
A18

jﬁ CASE EARTH

o
o
=

BOS

BO6

BO7

BO8

COM-B

COM-0V m
6 |

“¥ “\”
ek BB

=
l

SIGNAL SEND
(HIGH SPEED RELAY)

RELAY FAILURE

RS485 |/F
(Single port)

A6 1 .

Ethernet LAN I/F
(option)

TEJ

TRIP-A
TRIP-B BUS CB
I

TRIP-C
*)

i TRIP-A

TRIP-B CENTER CB

| TRIP-C

A9 !
BO9 ,///;;1
Ato!
soto|
B0 ;
i
I
TB3-A18 | For IEC103
COM2-A |
COM2-B
~ A6 1 T ]
COM2: °V4Ir" RS485 I/F (Two ports)
CoM1-A ——BIE
CoMi-B BI7 1

COMI-OV___B16 | For RS or IECI03

10 module

10#1 101
10#2 102
10#3 103

Terminal Block Arrangement (Rear view)
(*¥2) Model 102 is not provided with |0#3.

Model 101/102
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o BUS
- SR - : |
. mj;_%i{; St v i
g ! ! :

E @:g: cr 181 ;—1 :

- sl SE

T e | T SE

__gl = 8 3E

To parallel line 9 .

N

e CB\ rsie

VI ! :

T : e

=2 s

— s \ng

e

Parallel line Protected line

[Default setting]

CB auxiliary contacts
(Closed when bus CB main
contact closed.)

Signal receive (CH1)

Signal receive (CH2)
or Z1-EXT initiation

External VT failure (EXT VTF)

Disconnector N/O contact

Disconnector N/C contact
Carrier protection block

CB ready condition

Autoreclose block (REC BLOCK)
Indication reset

Main protection trip

Main protection ON

External trip signa
(CBF Initiatiol

(x1) These.nnect ions are connected

by wire link before shipment.

(CASE EARTH)

)
I
CBI-A T4 -4
_ TBapM |
/ — 1
I
cB1-B ! g4
T B2
| —
CBI-C 145
e BI3
I I
e ||
] e
1 -
L A6
e e
! -
1 B6
+ i BI6
R 1081
G | AT
I
I
I
;v
I
I
— :Aﬂ
I
I
S
I
[y

L B4

BI15

BI16

i 102

EXT trip-C

(,LB1a4]B18 | )

RELAY FAIL.
DD FAIL.

o

= +bVdc

TB41A16
DC (+) LB16 DC-DC

ov

j‘? CASE EARTH

)

BO4

%3

x

o
=

BOS

BO6

BO7

BO8

BO9

9

RELAY FAILURE

RS485 | /F
(Single port)

A6

COM-0v —E ’

T[]

Ethernet LAN |/F
(option)

TRIP-A

TRIP-B BUS CB

NN

_ |
TP-C1 B2 [rip—c

*)

N,

TP-A2 | AI2
/_‘ |

|
l:[P;B.LJ&
I

I

TP-C2  BI3|

|

|

TRIP-A

TRIP-B CENTER CB

)

TRIP-C

- ! For 1EC103
coip_ —TB2-ALE |
COM2-B
) e | T
CoMz-0v | Dual RS485 I/F ports
COM1-A —B18 | S
COM1-B !

NN
CONI-0V___B16 1. For RSM or IEC103

10 module

10#1 101
10#2 102
10#3 103

Terminal Block Arrangement (Rear view)

Model 201
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e BUS ey - —
: ! :
= .(10._I : : |
Bl SE RSV 1§2= a2
= 2 3{E ! I BO1 |
KIS I | AL
- mRistor b
'ngig: 2 3E BO2 /_4 . i
T i igl 13 | Bl
e 3‘@- - |7 1 3E S
= 3 ; : C RER !
e ] YSHEie N
R = :
To paralel ine 9 . |
From parallel ine | 10 g BO4 /;:
L | .
| :
p M
B cB | = BO5 B4 !
VT 2l !
| ! & A5 1
£ M43 € BO6 ] 85 !
’Eg 115 { :
—— Bus VI N6 3: /AG—‘
! Thes .
| . N BO7 B6
Parallel line Protected Iine Y (CASE EARTH) ” :
I
[Default setting] ) | 508 /—:
CBI-A_ TB4 FM o /As
. - BN A8 !
CB auxiliary contacts | L /—: 0 B8
(Closed when bus CB main oB1-8 | B4 BO9 1
contact closed.) ST} ! /AB
I — BO10 B
CB1-C L] 9
| +— BI3
| _
. . |
Signal receive (CH1 —— 85 /AJ.Q
g (CHT) : [ B BO11 B10.
Signal receive (CH2) 16
or ZI-EXT initiation — ' A
: s BI5 BO12
External VT failure (EXT VIF) +— 88
T | /All
) | — ' BO13 B12
Disconnector N/O contact — ¢—— AL |
I 4 BI7 i
! — |
Disconnector N/C contact | B7 | /Mi
e : 1 sie ! BO14 B13
. ) | — | lo# i
Carrier protection block > — | A8 1
| 1
. ! B8 i
CB ready condition —— : 1
i TB2-AI3 |
I SIGNAL SEND
Bo1s BI3!  (HIGH SPEED RELAY)
I
Autoreclose block (REC BLOCK) FA”— _____ | RELAY FAILURE
! : ; z; a1g ! For IEC103
: | COM2-A TB2-A18 or
Indication reset —— ™ TB2-A1S | COM2-B ;
COM-A | e et
- A6 ! -
) . . |y OON20V——21—-—" o1 Rs485 I/F ports
Main protection trip IIR7AS /. A COM1-A ! R e
coN-8 1| Rs4ss I/F COM1-B B17 !
Main protection ON B17 ., (Single port) coi—ov D e
OOV M6 | ———BI6 1" For RSM or IEC103
o
|
i
. . Ethernet LAN I/F
External trip signals 1[0 (option) 10 module
(CBF Initiation) 1042 10#1 101
Whe— For RSM OR IEC103 10#2 102
Fibre Optic I/F (option) 10#3 104
For IEC103
\ 1043 ! Al
NI P
% IRI6-B P
ol
|
. ! 5
| TB4- A3 |
I B! @
y—5y
| ] o
i TB-ALL ALl pipp
| RELAY-FAIL. 4; 2 AT
L 4 e T TRIP-B | BUS CB
1841716 ——= +5Vdc TP-C1 B2 TRIP-C Terminal Block Arrangement (Rear view)
DC (+) DC-DC

(+1) These connections are connected
by wire link before shipment.

Model 202
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[ ]
A,

TB3-

BO1 r/_<

Al

BO2 r/_<

B1

BO3

——

B2

7'y BUS [t g =
. | |
! i
|
SE sV /—IBLAL:
CT = | BO1 r A
- or 1k X
2 8o r/—< BLi
I . 1
S 1p—LgBI€ BO3 ’7/ :
| : |
L Tl B2
17 : |
= :é ER 23
9 . /—‘
To parallel line B I
From parallel line 10 g BO4 B3 !
| : |
R /ALI
: i
8 c8 I 3E BOS Bs !
VI 112 '
‘ T 3E 51
113 /Aﬁ
£ BO6 5 |
= s | :
—L— Bus VT N6 3iE /Aﬁj
- : BO7 86 |
Parallel li Protected |i e !
aralle ine rotectes ine | (CASE EARTH) H
[Default setting] ) : /AL:
BO8 B7 |
CBI-A B4 Lag i
BI1 !
CB auxiliary contacts ! L /AE_:
(Closed when bus CB main CB1-B B4 | | BO9 |
contact closed.) 1 . | BI2 B
I
— 9
CB1-C ! /A—:
| BI3 BO10 B9 !
| I |

Signal receive (CH1) — —+B5 Bia |
I

Signal receive (CH2) ' s

ignal receive L A6

or Z1-EXT initiation 11 Bis

I i
External VT failure (EXT VIF) ¢—p — 864 BO12

| +—| BI6 |

| -

Disconnector N/0 contact —— A7 '
I 4+ 817 |
| — |

Disconnector N/C contact - 1 B1 |
| o— BI8 :

. . | — | 1o |
Carrier protection block AL I
| B9 !
. |
CB ready condition —— T :
| W
! I
BO13 Bi3!
I
Autoreclose block (REC BLOCK) ¢—— i
. B12
Indication reset é
Main protection trip
Main protection ON :
External trip signals :
(CBF Initiation) :
— BI17 .
o 18i5L lpig|
TB5 FAL4 M :
W: —|BI19 :
:RM 10#3
b B0
Ia1s
o rBisl Ipior | |
e s TB4- A[;ag |
) —1BI34 2
el [ [ a] a
1B14 104 TP-Al A |
Do ; f |
Lass s A
L 4 () rBI84—{BI36 5 oot b !
| :
: |
! RELAY FAIL T%
I DD FAIL /gl
|
TB44A16 = +5Vdc Te-pz| 12|
o ) 18161 | De-de e
SUPPLY LA17 o B2 | A3
- |

(+1) These connections are connected
by wire link before shipment.

CASE EARTH

5

SIGNAL SEND

RELAY FAILURE

A12
BO13 r
B12
BO14 r/&L’L
B13
(HIGH SPEED RELAY)

-A18 ! For I1EC103
coup_p —TB2=A18 \ or IEC103
COM2-B

A6 ' S
Conz-ov i Dual RS485 I/F ports
COM1-A
COM1-B !

/ Rsags 1/F
(Single port)

Ethernet LAN 1/F
(option)

For RSM OR IEC103
Fibre Optic I/F (option)
For IEC103

COI-OV___ 816 |For Rl or IECIO3

10 module
10#1 101
10#2 102
10#3 10441
10#4 104#2

IRIG-B

BUS CB

10#4

TRIP-A

TRIP-B

TRIP-C

Terminal Block Arr (Rear view)

Model 203
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*— BUS
: [TTTTTTTTTTTTTTTTTToooTTTTs hl
~-BRU0. : 1 |
Bi=il T3E BT !
ip 34E ! I T83- A2
H ! goi[ ] I
cr Tg1 b1 = A
2 3 —
HEg go2[ ] !
= - g B
5 BO3 !
- ) e s 8!
7
. |
= PN [
9 I
To paraliel line . A3
103E
From parallel line | : o4 /j
| :
I [
o8 o8 | 3IE /544‘
VI 112 ¢ BO5 |
: B4
L é{ ‘
= :14§E€ /&f
=] {,—,ﬁ E Bos B |
—— BUSVI_16 3E N
= X :
| . &1 BO7
Parallel line Protected line ® (CASE EARTH)
I
|
[Default setting] ) ! 808

CB1 contacts

(Closed when CB main
contact closed.)

SR

Signal receive (CH1)

Signal receive (CH2)
or Z1-EXT initiation

External VT failure (EXT VTF)

(HIGH SPEED RELAY)

Disconnector N/O contact

Disconnector N/C contact

SIGNAL SEND

Carrier block

(HIGH SPEED RELAY)

Indication reset

Protection block

Z1X initiation

e

EXT trip-A

External trip signals
(CBF Initiation)

0Cl block

EFl block

0C block
DEF block
EXTTP block
STUB bl

TB4
DC ) 1
SUPPLY

L 4

(x1) These connections are connected by
wire link before shipment.

" Rs485 I/F
(Single port)

|
|
Ethernet LAN I/F
T @ (option)
BI20 i}
OP1 i) For RSH OR IECI03
BI21 T8 Fibre Optic I/F (option)
| — 0P2 R% For |EC103
BI22| | Io#3 BN
BI23 IRIG-B
— |
BI24 TB4= A3 | "
I L
BI25 ] |
— : ;A‘_< ALY 1Rip-p
: TP-B1 |
TRIP-B
RELAY FAIL. . - !
DD FAIL. Tp-ct By !
TRIP-C
A16 ——= +5Vdc
DC-DC

— ! C103
coup_p 18318 : For IECI
COM2-B
— At ! ST o
oowz-ov I' Dual RS485 |/F ports
COM1-A B1g
COM1-B 7!

— o o -
CONI-OV___B16 1. £or RsM or IECI03

10 module

10#1 108
10#2 102
10#3 106

VCT

Terminal Block Arrangement (Rear view)

Model 204
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* BUS
: %
§ § BUS VT
o & Tpo- w2 so BI
L BO1 S
= Bl = r Al P
3 BO2 r/ BO2 B
4 3E B
5 .
= ! BO3 3
=S EE =
I sie BO3 B3
To parallel line ’_ﬁﬁ e A3 m
From parallel line F— : / /
3 BO4 B3 BO4 B4 @
B = /AL
VI 12 ¢ BO5 B4
| = g
gr 143 E /1\5
P 3 é,_[ 5 BOG6 55
—— BUS VI 16 3E
- : A6
20
(1) 7
| i BO7
Parallel line Protected line 4 (CASE EARTH) 6
[Default setting] ) /L
BO8
CBI-A TB4|-B4 B7
CB1 contacts A BI1 A8
(Closed when CB main CB1-B B5 — 509 /
contact closed.) | i BI2 B8
CB1-C B6 —
A6 BI3 /9—
Signal receive (CHI)  +— &7 Boto
A7 Bl4
Signal receive (CH2) B8
or Z1-EXT initiation A8 BI5 8011
External VT failure (EXT VIF) $— el
Disconnector N/O contact ¢—— i:g BI7 101 B (HIGH SPEED RELAY)
Disconnector N/C contact ¢~ ﬁ” BI8 A
Carrier block — B12 . 1 SIGNAL SEND
A12 (HIGH SPEED RELAY)
Indication reset — Bis
A13 RELAY FAILURE
Protection block — B4
A4
71X initiation — BIS
) TB2-A18 ! For IEC103
EXT trip-A B2 COM2-A '
con _TB-AI8 conz-8 P
External trip signals EXT trip-B OON20V———=—", 2| Rs4g5 I/F ports
(CBF Initiation) A COMI-A BI& |
EXT trip-C ~ NN B 817
= CoN-8 Bzl | Re4sS I/F -8 ' AN N
: 4 (single port) COMT-0v. 1" For RSM or IEC103
' COM-0V
0C!I block : éjﬁ
. Ethernet LAN I/F
EF1 block : T option
0C block : 10 module
DEF block . 10#1 108
. 10#2 102
EXTTP block 8123 :
10#3 105
STUB block B14 on
Bl24 1
A5 ® IRIG-B
SOTF blog o N
- TB4-
Al K B15 [ — B4- A3
§ BI26 B3 @ ©
E
CB1 rea Al6 r |
BI27 TR=AL AL 1rip-g =
TB1
bloc B16 r - 1 2
o || BI28 : TP-B1 A2 TRIP-B
. 1B=Cl B2 Rip-c A18EE 18 4 2
' 10#2
' VCT
. . Terminal Block Arrangement (Rear view)
RELAY FAIL.
=1
- Model 205
TB4 LA16 = +5Vdc
DC ) E 5 DC-DC
SUPPLY ALT
-) 1B17 o
(¥1) These connections are connected 1) [7 B18
by wire link before shipment. e
j? CASE EARTH
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. BUS
- R0, - :
Bl-il T3E s
o= i §i€: 1B2- A2
3| BO1 r /
H CT .
C e [E5 181 ]Lé:{ M
HY ! H ¢ H
I ! 1€; 3 . BO2 ’7/—4
_T qhﬁjigl E p g { Bl
- é SIE a : BO3
- o | 0 3E - B2
L g 1
= 13E
To parallel line !
From parallel line 038 /As
r : BO4 B3
8 cs\ 3E M
VI 12 BOS5 /B4
T ‘ E{
ﬂgig a5
= 5 sos |~ 4! B
L BUs VT 16 SiE
- 0 ¢ A6
(+1)
Parallel line Protected line : (CASE EARTH) BO7 /BG
[Default setting] ® /AL
BO8 87
ﬂ—A TB4{-B4 —
CB1 contacts " BI1
(Closed when CB main o818 B — /f“L
. BO9 B8
contact closed.) A5 BI2
CB1-C B6
A6 BI3 /A&
Signal receive (CH1) +— B7 BO10 9
. X A7 Bl4
Signal receive (CH2) Bg
or Z1-EXT initiation A8 BI5 ot
i BY
External VT failure (EXT VIF) $—— 19 Bl6
Disconnector N/O contact ¢— i:g 817 10#1
Disconnector N/C contact SR 2”
Carrier block — i:ﬁ
Indication reset —— i}g
Protection block r— i}:
ZIX initiation —— B15 :
) .
EXT trip-A B2 .
Y "
External trip signals EXT trip-B
(CBF Initiation) '
EXT trip-C ' COM-B I

(HIGH SPEED RELAY)

SIGNAL SEND
(HIGH SPEED RELAY)

RELAY FAILURE

RS485 |/F
(Single port)

BO1

BO2

BO3

@
o
=

Y

@
o
&

o

=

NN

=

@
o
N

@
o
©

@
o
=y

BO10

=
=

BO11

o

BO12

BO13 B

NMA

A

=

BO14

R}

TB2-A18 ! For IEC103
COM2-A ’
COM2-B

MG | 7T
CDMZ'°V4{"' Dual RS485 I/F ports
COM1-A R
COM1-B BI7 1

COMI-OV____B16 ! For RSW or IECI03

10 module
10#1 108
10#2 102
10#3 105
10#4 104
TB2 CN1
H==TH
o O
= =1
TB1
1 2
Or
orloms ™ o 20

0Cl block
Ethernet LAN I/F
EFI block T ntion
0C block e
Ti@1
DEF block ' OP1 Ri For RSM OR 1EC103
. e Fibre Optic I/F (option)
EXTTP block 8123 ' oszE EFor 1EC103
STUB block B14 | ;
BI24 ' Cgca
SOTF blog A5 17— 3 IRIG-8
BI25 .
A loc g5 T —— TB4- A3} ®
BI26 | B3
CB1 re: A16 r _
BI27 TB-AL L AL qpip_p
bloc B16 r ~
O el |81 TPBl | W2! rpip-g
TB3{-A14 .
& BI34 : TeCl B2 mpipog
814 [ ——| !
i35 | | 10#4 .
ms T — :
L olBis | | B1% ;
RELAY FAIL.
DD FAIL.
TB4 +A16 = +5Vde
DC ) DC-DC
SUPPLY A17
) {B17 v
8
(1) These connections are connected (*1)[ B18
by wire link before shipment.
% OASE EARTH

Terminal Block Arrangement (Rear view)

Model 206
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_BUS
r— T T T T T T T T T T T T T T T e e B
! |
SE BUS VT I I
B -1 e 183- A2 |
1 2 .
m? - ‘ 3 sor| ] |
4 £ /_44'3]“
CB — : BO2 !
AX = T | a)
17 : |
B To Parallel Line ! g BO3 / B2
From Parallel Line __; 9 { X
o1 F 1o 3! |
% ‘ Vi e 3! P
T‘m-'.']wm H 25 E BO4 /;E
i :
e K EVEIES Sg] LBEE
= & bt i 3 a3 I
b el 4= /Afh,
2 L | .
3| i Cous 809 B,
5 - BUS VT__116 3:E_ 5!
& :
% ! . |
o "7 BO6 / B5 !
g —— EREEH
- BUS H |
] o A6 |
i PARALLEL LINE VT (1) /:
R (CASE EARTH) 807 LBB
& ! 1
| I
| /A]—y
| BO8 !
. ! B7
[Default setting] (&) ! |
I
BI-A T84 Lpa A8
. @ 1 | BN BOY g |
CB auxiliary contacts I [ |
(Closed when bus CB main CB1-B B4 | | 9!
contact closed.) - ‘ | BI2 /—:
| — BO10 B9 |
CB1-C | A5 I
] Bis
| L
Signal receive (CHI) — B BO11 !
| *
Signal receive (CH2) 146 |
or Z1-EXT initiation . BI5 BO12 1!
| [
; T
External VT failure (EXT VTF) 3 ‘ [ Bis 3
} 1041 | SIGNAL SEND
Disconnector N/0 contact r—— A7 (HIGH SPEED RELAY)
I | BI7 i
I i
f RELAY FAILURE
Disconnector N/C contact L B7 I
4 | el B8 12
|
! — |
Carrier protection block +—— } A8 1
I e Bio TB3-AB1 TB3-A18 ! For IEC103
| [— COM2-A |
CB1 ready condition +—— ; B8 8110 COM2-B
N o S COM2-0V A6
o I A9 — Rs485 | /F Dual RS485 1/F ports
CB2 ready condition —— T /" (single port) COM1-A
e CoM-0V - CoMi-8 BI7 1
Autoreclose block (REC BLOCK) ¢—— 18 B16| COM“OV—M—'//#o} RSM or IEC103
|
_— | 10 module
Indication reset Ethernet LAN 1/F
T ET ntion I0#1___[101
Main protection trip : |10#2 102
I
Main protection ON | 10#3 103
I
|
CN1
=® iries —
T
S I
External trip signals | :
(CBF Initiation) ; TB4- A3 ®
|
I B3 R
| . :
| BI18 : = TRIP-A .
) L : [ '
I . I .
} 5 L/t—‘m——‘“' TRIP-B | BUS B .
| RELAY FAIL. >0 / ! :
| DD FAIL. Tp-ci | .
| X TRIP-C .
TB4 = +5Vdc TB4-A14
0C (9 1B16] | DC-DC Bl41 o
o PN
. TP-A2 | A2, TRIP-A
/_< : Terminal Block Arrangement (Rear View)
(x1) These conhections are connected TP-B2 | M3 1p1pg CENTER CB

before shipment.

3

B : Model 301

| TRIP-C
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Protected Line

_BUS
S E BUs VT R — JE—
1h
2 3IE
CT? - ‘ 3 : TB5- A2 TB3- A2
4 3E 1B2- A2 BO1 r T BO1 /—";
c8 L 5 :g BO1 r Al Al
- 6 . Al
s — BO2 r/“ o BO2 r/_‘
CB To Parallel Line 8 | g BO2 ’7 B1 B1
From Parallel Lin 9 ! BO3 BO3
03 E BOS[ /Bz /BZ
| B2
o
lgg A3 A3
: A3
131 e BO4 /Ba BO4 /Bg
WEE BO4 B3
3 M M
. A
T g o o AP
3 BOS B4
17 A5 A5
g 18 318 A5
s : A o ul M
9 PARALLEL LINE VT o1 IR BOS 85
3 A6 A6
é &) (CASE EARTH) 26 607 /‘ 4. Z
[Default setting] cBI-A  TBa-jM [ | so7| -~ gl = =
—— B6
CB auxiliary contacts i R/ A7
. | — A7
(Closed when bus CB main CB1-B B4 e BOS /B7 BOS /87
contact closed.) y | BI2 BO8 B7
| A8 A8
CB1-C A5
—— A8
+— BI3 BO9 / BO9 /
BO9 /BB B8 B8
Signal receive (CH1) %/IL* Bl A9 A9
. |
) ) — /& BO10 /59 goo| |
Signal receive (CH2) A6 BO10 B9 %
or Z1-EXT initiation BIS
.|
External VT failure (EXT VIF) 4— B = B0 1 /AmB]Q 8ot /Amm
xterna ailure
, | BI6 BO11 G
— All All
Disconnector N/O contact —— Al A1
0 e P BoO12 G BoO12 G
) BO12
Disconnector N/C contact .—A}/’Lf cul Al2 A2
»— BI8
, , BO13 /; BO13 G
Carrier protection block  ¢—— Ag 1041
»—{ BI9 A13 A13
CB1 ready condition %/'Bi—f 810 BO14 G BO14 /;
|
CB2 ready condition . A9
»— BI11
Autoreclose block (REC BLOCK) »l/lBL— ~ " -
| g2 TB2-AI3 (+2)
— Bo 13 SIGNAL SEND
Indication reset —— 10 BI3{ (HIGH SPEED RELAY)
o BI13 FAIL A2
Main protection trip - B10 7 — 512 RELAY FAILURE Oz TB2-A18 | For IEC103
o | Bl14 1
. . — COM2-B
Main protection ON I All TB2-A18 COM2-0V. A6 1
BLL o« {415 coN-A a 3 " Dual RS485 I/F ports
BXT trio- © B18 COMI-A —BIB |
trip— —
PA 1Ry LA14 ~ OB A17 A~ COM1-B BI7 1
B8!16 RS485 1/F , 7
. . B17 N COM1-0V | -
Ext(ernal trip S|gn)als EXT trip-B AR N 6 j (Single port) —BI6 L For RSM or IEC103
CBF Initiation . 1042 —
EXT trip g g T IO module
gl AL Ethernet LAN |/F
(-B15g | BI18 T option) 10#1 101
CB2gA 5 10#2 102
TB5.-Al4 BI19 For RSM OR I1EC103 103 ("2 04
CB auxiliary contacts BoB 1 Fibre Optic I/F (option) (*2)
osed when bus CB main —— or |EC103
(Closed when bus CB Bl4 1043 For IE
contact closed.) y— BI20
©B2-C Al5
N = |
815 Bi21 | ) IRIG-B
TB3-1A14
) |BI34
B14 ’7 -
Bi3s | | 108402) ;A‘_‘ A 1R1p-a
-
Al5 TISB r TP-B1 A2} 1rip-g | BUS GB
B15
{Blo o |
©) L 4 82§ 1pipoc
RELAY FAIL. - TB4-A14
DD FAIL. B14 Terminal Block Arrangement (Rear view)
TB4 1A16 = +Vdo rTF’*AZ M2E reipoa (2) Model 302 is not provided with |0#4.
Y B16 DC-DC| /—<
SUPPLY :17 o ’7 ‘r-m2 Al3 . GENTER CB
_laig o Model 302/303
TP-C2 B13
(x1) These connections are connected (+1) A15 TRIP-C
by wire link before shipment. B15
:T CASE EARTH
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' BUS If
: |
200. - : |
Bt} T3E st !
o7& PEEHS !
I3 : -
== .ﬂ};{: cT TB1 :—1 :g
s |§ '
- 's 3SIE t :
:b. = :
e - i
=i £ 13E
To parallel | 9
From paralel e 103 E
I :
It :
cB o8 | 3iE
VL 112 ¢
. e
= 1431E
3 | :
g 15
—— BUSVTi16 3:E
— | N
*1)C
Parallel line Protected line D | (CASE EARTH)
) !
) I
[Default setting] CBI-A  TB4 A4
1 BI1
CB auxiliary contacts : [
(Closed when bus CB main | 0B1-B B4 | |
contact closed.) : + | BI2
CBI-C A5
| s— BI3
I
) ) |
Signal CH1 — —— B
ignal receive (CH1) | 1 Bis
Signal receive (CH2) :As
or Z1-EXT initiation : L | BI5
I ]
External VT failure (EXT VIF) ¢—— ———+B86—
| s— BI6
I |
Disconnector N/O contact — : Al
|+ BI7
Disconnector N/C contact - ; B7 "
|
Carrier protection block — :
|
|
CB ready condition

Autoreclose block (REG BLOCK)

Indication reset

Main protection trip

Main protection ON

External trip signals
(CBF Initiation)

,

BI15
i BI16
. | |
ip-8 1B14 10#2
I BIT
EXT trip-C !AIS
H: BS54 {BI18| /
TBS EA14 | h
@1 B9
I I
tBa | | 1043
I ¢—{BI20
| [kl
1A15 :
1815, |gi21 :
) I :
: RELAY FAIL.
I DD FAIL
TB4-+A16 ——= +5Vdc
0C ) 'B16 | | DC-DC
SUPPLY A7
o el o
8

(+1) These connections are connected
by wire link before shipment.

(+1)

o
=}

N

o
o
)

w
o
&

5

R |

>
T

>

)

=

E

¥

BO4 3 1
|

/M_1

BOS B !
|

5 1

/A;I

BO6 B5 !
|

A6 !

BO7 /;:
|

|

BOS 87 |
I

|

.

BO9 i
[

A9

TB3-Al
BO1 /B]
A2
BO2 -
B2
A3
BO3 -
B3
A4
BO4 7
B4
A10
BO5 7
B10
BO6
BO7
BOS

SIGNAL SEND
(HIGH SPEED RELAY)

RELAY FAILURE

TRIP-A

TRIP-B

TRIP-C

)

TRIP-A

RS485 | /F
(Single port)

Ethernet LAN I/F
(option)

For RSM OR IEC103
Fibre Optic I/F (option)
For 1EC103

BO10

~® BO11 /MJ:
+1)
|
All
e BO12 /:i
= :
«

BO13 /A]Ll

B12
| K1 1
|
BO14 /:Ti

(*)Caution
Connect FD output contact with A- to
C-phase tripping output contacts in
series.

TB2-A18 | For 1EC103

M6 1| T
Dual

COM2-A
COM2-B
COM2-0V.
coMI-A —BI8 !
COM1-B B17 1
COM1’0V4B_LG_:,,,,,/"|_Q;|:' RSM .or. I.E(.n[)ém -

RS485 1/F ports

10 module

10#1 101
10#2 102
10#3 104
10#4 FD

BUS CB

x - —
10#3  10#1 1044

TRIP-B

TRIP-C

Terminal Block Arrangement (Rear view)

Model 401
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_BUS e
TZEeus v r TB5- A2
BIHL
é & ‘ 2 SiE TB2- A2 Al
cr - 3 BO1
\ S ! ‘7 Al A2 r/ BI
B L :
= s e 802 r /—~ 8 BO2 /BZ BO2 P
: B2
To Parallel Line 8 . {
@ From Parallel Line 9 BO3 / A3 BO3
cT T 10 38 B2 BO3 /
‘ VI T B3 As
| ,SE Boa| ..
TR|L-|[\‘RZ,JM-; 1 = A3 A4 B3
2 é [ T] J2=3iEs =E] 1355 r/ BO4 r/ "
- - ; sig! 3 ul3E BO4 B3 B4
g ! s | = 1 BOS /84
3 ; ~ b A4 AQ
2 =1 1 Bos r/
& 5 BOS B4 B10 AS
11 BO6 /
g 318 A5 A1l BS
- T s [ .
ALgL LINE VT g BO6 B5 B11
(CASE EARTH) A2 BO7 /;
A6
r/ BO7 r/ A7
) BO7 B6 B12
i — sos| |
[Default setting] CBI-A  TB4 A4 A7 AL3 B7
. 1B r 1 Bos r Vr N A8
CB auxiliary contacts — BO8 B7 B13
(Closed when bus CB main | CB1-B B4 809 /
contact closed.) + | BI2 A8 B8
CBI-C A BOO /Bs A9
| BI3
- BO10 /89
. . B5 | | A9
Signal receive (CH1) — Bl4 /
1 B4 BO10 B9 M7 ) ﬂ
Signal receive (CH2) a6 || O\ FD2 B17 { 1
or Z1-EXT initiation FE | | g5 Rio () Bot1 B10
— A18
i B BO11 r ) Al
External VT failure (EXT VIF) ¢——3 - 1 Bl B10 B18 (%) /‘
[ BO12 B11
_ A7 Al AlS
Disconnector N/O contact S
| BI7 cafl ____FDI Bi5 | ] A2
B11 (%)
Disconnector N/C contact ,—“/‘Jﬂ—— A6 BO13 @
g 816 )
i tion block S A8 A13
Carrier protection bloc 1 1o A
. O#4 BO14 B13
CB ready condition Y [ lanl | e @ e
o+ BI10 TB2-A13
A9 SIGNAL SEND
13
+— BI1I 8o B13{ (HIGH SPEED RELAY)
A12 °
Autoreclose block (REC BLOCK) ¢—— B9 FA||__ — RELAY FAILURE
(el i B12 TB2-A1g | For 1EC103
- ALD COM2-A |
Indication reset —— -y o TB2-A18 COM2-B M
B18 OON2-OV———"1"p, | RS485 I/F ports
Main protection trip o B10 COMI-A —B18 ! e
(@R COM-B A7 [—'___'_‘ COM1-B M
Main protection ON S Al a RS485 |/F ~ D
N TUR NG j%/ (Single port) CONT-OV__B16 1" For RS or IEC103
BT trie A il [ COoM-0v E (*)Caution
| il Ethernet LAN I/F Connect FD output contact with A- to
External trip signals EXT trip-B ] B X iDDi i
(CBF Initiation) —— oy | | '™ T 0 (otiom C-phase tripping output contacts in
EiLE ol series.
BTtrip’C, a5 | For RSM OR IEC103
G815 Jpis ) ibre Optic I/F (option) 10 module
TB5 A4 M 02 pi @t For IFG103 10#1 101
—BI19 HS
— 10#2 102
B14 l0#3 Nt =(® IRI6-B 0% o
+—{ BI20
— TB4-A3 10#4 FD
Al5 B3
B15 BI21
=) r
TP-A1 Al
TRIP-A
RELAY FAIL: . ......... r/_; "
z TP TRIP-B | BUS CB
DD FAIL. /
TB4 EAL6 > +5Vdc TP-C1_ B2! 1oine
DC (+) {B167 | DC-DC TBA-A14
SUPPLY Al7 ov Bl4
- r A18
TP-A2 A12
TRIP-A VCT
v r@ A3 Terminal Block Arrangement (Rear view
(+T)These connections are connected TRIP-B CENTER CB
by wire link before shipment. /
— CASE EARTH
=t Te-c2 813} oo Model 501
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&

()O

Appendix H

% 4
Relay Setting Sheet §

¢ Relay Identification
Transmission line parameters Q

Distance scheme @
Autoreclose scheme
e Contacts setting
&

¢ Relay and Protecti me Setting Sheets

e PLC default setﬁb

o
O
N

&
R

s&
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Relay Setting Sheets

1. Relay Identification

Relay type

Frequency

VT rating

Password

Active setting group

2. Transmission line parameters

Line type
Line impedance 1=
0=
Zm =
VT ratio
Tripping mode 1 + 3 phase/3 phase

3. Distance scheme

Basic (3zone)

Zone 1 extension
PUP

POP @
uop
BOP \

POP + DEF

UOP + DEF

BOP + DEF

PUP + DEF e
4. Autoreclose scheme\

Not used O

1CB or 2CB reclosing
Multi-shot autoreclose
1 shot, 2 shots, 3 shots or 4 shots

Date: O
Serial Number

CT rating O

L 4

dc supply voltage

Line length

Z0 (mutual) =Q
CT ratio
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5. Contacts setting
(1) 10#2 BO1
BO2 O
BO3
BO4 O
BO5
BO6 ry
BO7
BOS @7
BO9
BO10

BO11
BO12
BO13

(2) 10#3 BO1
BO2
BO3
BO4
BO5
BO6
BO7
BOS
BO9
BO10
BO11

BO12
BO13 @
BO14 Q

(3) 10#4 BOf ’\

9
BO10
BO11
BO12
BO13
BO14

(Memo: For relay elements and scheme logic settings, the setting list as shown on the next page is made.)
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6. Default setting
Relay and protection scheme setting sheet
Default Setting of Relay Series(5A rating / 1A rating) \ser
N[ Name Range Unis Corterts NOARCNOFD] _CBARCNOFD | ZCBARCNOTD | ICBARCF2cBARcr] 1CBARCNOFD | Seting
BArating | _1Arating Relay model f01 f t02 | 201 ] 202 ] 203 ] 301 | 302 | 308 | 4ot 501 ] 204 | 205 | 28
1| Active group 1-8 —_JActive setting group 1 1
2 Line name Specified by user — JLine name Specified by user Spe(lﬂedbyuser
3 T 1- 20000 — |VT ratio 2000 2000
4 VTs1 1- 20000 — VT ratio - | 2000 2000
E VTs2 1- 20000 — VT ratio - | 2000 - | 2000 -
6 cr 1- 20000 — |CTratio 400 40
1] X1 0.00-199.99 ] 00-9%99 | Q JFaultlocation 2.00/10.0 2.00/10.0
g X0 0.00-199.99] 00-9%99 | Q |dito 6.80/34.0 6:80/34.0
9 X0m 0.00-19.99 ] 00-9%99 | Q |dito 2.00/10.0 2.00/10.0
10 R1 0.00-19.99 ] 00-9%99 | Q |dito 0.20/1.0 020/1.0
11 RO 0.00-19.99 ] 00-9%99 | Q |dito 0.70/35 0.70/35
12 ROm 0.00-199.99 | 0.0-999 | Q [ditto 0.20/1.0 0.20/1.0
13 Z0B-L 0.00-199.99 | 0.0-999 | Q [ditto 2.00/10.0 2.00/10.0
14 Z0B-R 0.00-199.99 | 0.0-999 | Q [ditto 2.00/10.0 2.00/10.0
19 Kab 80- 120 % Jditto 100 100
19 Kbe 80- 120 % Jditto 100 100
17] Kca 80- 120 % Jditto 100 100
1 Ka 80- 120 % Jditto 100 100
19 Kb 80- 120 % Jditto 100 100
2 Kc 80- 120 % Jditto 100 100
21 Line 0.0-3@.9 km Idi_tto 50.0 50.0
3ZONE - Z1-EXT - PUP - POP |
22 Protection scheme %%ngg:g:: — |Protection scheme selection POP POP
PUP+DEF
23 Z5C Mho - Quad — JZS relay characteristic Mho Mho
24 2GC Mho - Quad — |ZG relay characteristic Mho Mho
29 BLZONE COM- IND — JBlinder sefting mode Com COM
29 Z1CNT 1-2-3-4-5 — |21 trip mode 1 1
271 TPMODE 3PH- 1PH — [rip mode: PPH | - -
28 PSB-Z1 Off-On — |PSB for Z1 element On On
29 PSB-Z1X Off-On — |PSB for Z1X element On On
30 PSB-22 Off-On — |PSB for 22 element On On
31 PSB-Z3 Off-On — |PSB for Z3 element Off Off
32 PSB-CR Off-On — JPSB for carrier trip On On
33 PSB-ZF Off-On — JPSB for ZF element Off Off
k4 PSB-ZR1 Off-On — JPSBfor ZR1 element Off Off
39 PSB-ZR2 Off-On — JPSB for ZR2 element Off Off
39 PSB-TP Off-On — |Trip for under PSB On On
3 UVPWEN OFi-On — | Countemeasure forfead plise of off
loverreaching
33 STUB Off - — JStub protection Off Off
39 SOTF-DL CB- UV - Both — JSOTF condition judged CB CB
40 SOTF-0C Off-On — JSOTF OCtrip On On
41 SOTF-Z1 Off-On — JSOTF Zope''trip, Off Off
42 SOTF-22 Off-On — JSOTF Zone2 trip Off Off
43 SOTF-Z3 Off-On — MSOIF Zone3 trip Off Off
44 SOTF-F Off-On — JSOIE Zone-Frip, Off Off
45 SOTF-R1 Off - On —ASOTF Zone-Rbtrip Off Off
49 SOTF-R2 Off - On — |SOTE.Zone-R2 trip Off Off
47 SOTF-ND Off - On = |SOTF Zone-ND trip Off Off
48 ZFBT Off-On — JZEelement back-up trip Off Off
49 ZR1BT Off - On —alZR1 element back-up trip Off Off
50 ZR2BT Offs.On — JZR2 element back-up trip Off Off
51 ZNDBT Off - On = |Non-directional zone back-up trip Off Off
52 QOCBT Off - On — JOC back-up trip On On
53 OCIBT Off£0n — JOCl back-up trip On On
4 MOCI Long - Std - Very - Ext — JOCl back-up trip Std Std
55 EFBT Off - On — JEF back-up trip On On
59 EFBTAL Of<On — JEF back-up trip alarm On On
| 57 DEF | DEFFEN Off - On — JForward DEF back-up trip enable Off Off
58 BU-rip | DEFREN Off - On — JReverse DEF back-up trip enable) Off Off
59 DEFBTAL Off - On — JDEF back-up trip alarm On On
60) DEFI Off-NOD-F-R — | DEF back-up trip alam Off Off
61 MEF] Long - Std - Very - Ext — [EF back-up trip Std St
| 62 OVS_ JOVSIEN Off - DT - IDMT — JOVS1 enable Off Off
63 QVS2EN Off - On — JOVS2enable Off Off
| o4 OVGOVGIEN Off - DT - IDMT — JOVG1 enable Off Off
65 OVG2EN Off - On — JOVG2 enable Off Off
| 6amUYS, [ UVSTEN Off - DT - IDMT — JUVS1 enable Off Off
67] UVS2EN Off - On — JUVS2 enable Off Off
68 WG | UVGIEN Off - DT - IDMT — JUVG1 enable Off Off
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Relay and protection scheme setting sheet

Default Setting of Relay Series(5A rating / 1A rating) User
Range . Contents
Ne Name Units NO-ARCNOFD 1CB-ARCNOFD 2CBARCNOFD | 1CB-ARC,FI] 2CBARCFD 1CB-ARCNOFD Setting
5A rating | 1Arating Relay mode! 101 102 201 | 202 | 203 301 | 302 | 303 401 501 204 | 205 | 206 N
69 WG | WG2EN Off-On — |WG2enable Off Off
70| UWS/WVG| VBLKEN Off-On — | UV block enable Off off
n BCDEN Off-On — | Broken conductor enable off Off
72 CRSCM Off-On — | Canier out of service On On
73] CHSEL Single - Guard - And — | Cam.Channel configuration Single Singe
74 BOSW Normal - Inverse — | Carrier sending signal Normal Normal
75 ZONESEL 72-73 — | Canier control element 72 22
K ECHO Of-On — |ECHO cariersend On On
_77| WKIT Off-On — | Weak canier trip(Echo) On On
78 CHDEF CH1-CH2 — | DEF carier channel setting CH1 CH1
79 BODEFSW Active - Inactive — | Binary switch for DEF car. Active Active
80 BF1 Off-T-TOC — | CBF retrip Off Off
81 BF2 Off-On — | CBF related tip Off off
82 BFEXT Off-On — | CBF initiation by ext. trip Off Off
83 osT Off-Trip-BO — | Out of step trip Off Off
84| THVIT Off-On — | Themal trip enable off Off
El THVAL Off-On — | Themal alam enable Off Off
86| VTFIEN Off-On-OPT-On — |VTF1enable On On
87| VTF2EN Off-On-OPT-On — |VTF2enable On On
88| VTF-Z4 Off-On Z4-carblocked by VTF On On
89 CHVION Off-On Carier monitoring/testing On On
90 Lssv Off-On — | LS monitoring Off Off
91 SVCNT ALMEBLK -ALM —  |Supervision control ALM&BLK ALMEBLK
2 CTsvV Off - ALM&BLK - ALM — | CT supenision control Off Off
9B FL-Z0B Off-On — |Fauitlocator Off off
%) AOLED Off-On ALARM LED lighting control at alam Oon On
218 0.01-50.00 0.10-25000 [ Q [Z1Sreactance 1.60/800 160/8.00
Z1BS 15 (fixed) 75 (fxed) Q [Z1Smho offset (back) = -
Z1SUvm 55 (fixed) V' |Minimum voltage phase detector - -
Z1Xs 0.01-50.00 | 0.10-250.00 Q |Z1XS reactance 240742.00 240/12.00
21S angle with reference to an X-
21381 0-45 deg 0 0
axis
Angle for Z1S hooked point with
21382 45-90 deg 0 D
reference to an Raxis
BFRIS | 0.10-20.00 05-1000 Q  |Blinder for Z1S forward ( R) 510/255 510/255
BFRXS | 0.10-20.00 05-1000 Q | Blinder for Z1XS forward (R) 510/255 510/255
728 0.01-50.00 0.10-250.00 [ Q |Z2Sreactance 3.00/15.00 3.00/15.00
BFR2S | 0.10-20.00 05-100.0 Q  |Blinder for Z2S forward ( R) 510/255 510/255
ZFS 0.01-50.00 0.1-2500 Q |ZFSreactance 400/200 4,00/20.00
BFRFS | 0.10-20.00 05-1000 Q  |Blinder for ZFS foward (R) 510/255 510/255
35 0.01-50.00 0.1-250.0 Q |z3Smho 6.00/30.0 6.00/30.0
7389 45-90 deg [Line angle for Z3S(Mho) element 8 85
ZBSh 0-45 deg |Angle of direction(Quad) element 5 5
BFRS 0.10-20.00 | 05-100.0 Q  |Blinder for ZS forward (R) 510/255 510/255
BFRS® 75 (fixed) deg |Angle of BFRS - -
BFLS 0 (fixed) Q  |Blinder for ZSgeverse (R) - -
BFLS® 90-135 deg |Angle of BFLS 120 120
ZR1S 0.01-50.00 0.1-250.0 Q |ZR1S réactance 200/100 2.00/10.00
ZReS 0.01-50.00 0.1-250.0 Q “|ZR2S reactance: 400/200 4,00/20.00
743 0.01-50.00 0.1-250.0 Q |Z4Smho, 800/400 800/40.0
74BS 1.5 (fixed) 75 (fixed) QY24 offsetmho (back) - -
7438 45-90 deg |Line angle for Z4S(Mho) element - (Linked with Z3S6) — (Linked with Z3S6)
74BSH 0-45 degplAngle of 74S(Quad) offset - (Linked with ZBS8) - (Linked with ZBS8)
BRRS 0.10-20.00 | 05-1000 ) |Blinderfor ZS reverse (R) 510/255 510/255
BRRS® 75 (fixed) deg JAngle of BRRS - -
BRLS 0.10-20.00 T 05- 1000 Q' |Blinder for ZS reverse (R) - (Linked with BRRS) - (Linked with BRRS)
BRLS® 90-135 deg |Angle of BRLS ~ (Linked with BFLSE) 10.00/50.0
ZNDS 0.01£50.00 0.1-2500 Q |ZNDS 10.00/50.0 10.00/50.0
BNDS 0110 - 20.00 05-100.0 Q  |Blinder for ZNDS 12.00/60.0 12.00/60.0
7218 0.00 - 10.00 s |Z1S time-delay trip 0.00 0.00
1228 0:00%410.00 s |Z2S back-up trip timer 0.30 030
TZFS 0.00- 1000 s | ZFS back-up trip timer 0.35 0.35
1238 0.00-10.00 s |Z3S back-up trip timer 040 040
TZRIS 0.00-10.00 s |ZR1S back-up trip timer 0.50 050
TZR2S 0.00-10.00 s |ZR2S back-up trip timer 060 060
TZNDS 0.00-10.00 s [Nonkdirectional zone trip timer 0.70 0.70
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Default Setting of Relay Series(5A rating / 1A rating) User
Range " Contents
Ne Narre Units NO-ARCNO-FD 1CB-ARCNOFD 20B-ARCNOFD 1CB-ARC,F[] 2CBARC,FD] 1CB-ARCNOFD Setting
5A rating 1A rating Relay model 01 ] 102 [ 201 | 202 | 203 ] 301 [ 302 | 308 401 501 204 | 205 | 206 |
133 ZG 716 001-5000 | 0.10-25000 | Q |Z1Greactance 160/8.00 160/8.00
13| Z1XG 001-5000 | 010-25000 | Q |Z1XGreactance 240/12.00 240/12.00
] 721G angle with reference to an X-
135 Z1Go1 0-45 deg | | 0 0
axis
% 7168 5.9 deg [Angle for Z1G hooked point with % %
reference to an Raxis
137 BFRIG | 0.10-20.00 05-100.0 Q |Blinder for Z1S foward (R) 510/255 5.10/255
138 BFRXG | 0.10-20.00 05-1000 Q |Blinder for Z1XS forward (R) 5.10/255 5.10/255
139 726 001-5000 | 0.10-25000 | Q |Z2Greactance 4,00/20.00 4.00/20.00
14| BFRG | 0.10-20.00 05-1000 Q  |Blinder for Z2S foward ( R) 510/255 510/255
|41 ZFG 0.01-100.00 0.1-500.0 Q |ZFGreactance 6.00/30.0 6100430.00
[ 1a2] BFRFG 0.10-20.00 05-1000 Q |Blinder for ZFS forward (R) 510/255 5101255
736 0.01-100.00 0.1-500.0 Q |Z3Gmho 80/400 807400
73G6 45-90 deg [Line angle for Z3S(\Vho) element 85 85
7BGo 0-45 deg |Angle of direction(Quad) element 30 30
BFRG 0.10-20.00 | 05-1000 Q  |Blinder for ZG foward (R) 510/255 510/255
BFRGO 75 (fixed) deg [Ange of BFRG - -
BFLG 0 (fixed) Q |Blinder for ZG forward (R) - -
BFLGO 20-135 deg |Angle of BFLG 120 120
ZR1IG 0.01-50.00 0.1-2500 Q |ZR1G reactance 200/100 2.00/10.00
ZR2G | 0.01-100.00 0.1-5000 Q |ZR2G reactance 400/20.0 4,00/20.00
Z4G 0.01-100.00 0.1-5000 Q |z4Gmho 8.00/40.0 8.00/400
Z4Go 45-90 deg |Line angle for Z4G(ho) element - (Linked with Z3G8) — (Linked with Z3G8)
74BGH 0-45 deg JAngle of Z4G(Quad) offset ~ (Linked with ZBG6) ~ (Linked with ZBGB)
BRRG 0.10-20.00 | 05-1000 Q |Blinderfor ZG reverse (R) 5,10/255 5.10/255
BRRGH 75 (fixed) deg |Angle of BRRG - -
BRLG 0.10-20.00 | 05-1000 Q |Blinderfor ZG reverse (R) — (LinkedWith BRRG) - (Linked with BRRG)
BRLGO 90-135 deg |Angleof BRLG = (Linked withiBFLGB) - (Linked with BFLGB)
Zero phase current factor: Self line
Krs 0-1000 % 340 340
] Zero phase curent factor. Self ine
160) Kxs 0-1000 % 340 340
"X0X1"
] Zero phase current factor: Adjacent
161 Km 0-1000 % 300 300
line "Rom/R1"
] Zero phase curent factor. Adjacent
162) Kxm 0-1000 % 300 300
line "Xom/X1"
E KR o100 " Zero phase curent factor for ZR o o
element: Self line "RORT"
N Zero phase curent factor for Zr
164 KxsR 0-1000 % 100 100
element: Self line "X0/X1"
0.01-100.00 0.1-5000 Q |z2noG 10.00/50.0 10.00/50.0
0.10-20.00 05-1000 Q |BlinderforZNDG 12.00/60.0 12.00/60.0
0.00-10.00 s |Z1G time-delay trip 0.00 0.00
0.00-10.00 s |Z2G back-up trip timer 0.30 0.30
0.00-10.00 s |ZFG back-up trip timer 0.35 0.35
0.00-10.00 s |Z3G back-up trip tiner 040 040
0.00-10.00 s |ZR1G back-uprip timen 050 050
0.00-10.00 s |ZR2G backaup tipimer 0.60 0.60
0.00-10.00 s |Nondirectional zone tripfimer 0.70 0.70
0.00-5.00 | 0.00-1.00 A [J€haging curment compensation 0.00 0.00
100-120 V  |Ratedvoltage 110 110
0.8 (Sensitivity ratio) —|Zero phase Curent - -
02(ixed) | 004 (ixed) | JA |compenation contrller - -
0.50-15.00 25-750 Q) JPower swing block for Ph-Ph 200/10.0 200/100
0.50-15.00 25-750 Q “|Paiwerswing block for Ph-G 200/10.0 200/100
75 (fixed) degf|ditto - -
105 (fixed) deg [ditto - -
20-60 ms | PS detection timer 40 40
304300 15-150 Q |Outof step relay 51125 51125
40-100 5-50 Q |ditio 25/12 25/12
10250.0 5.280 Q |dtio 6.0/30 6.0/30
02-100 1-50 Q |ditto 10/5 10/5
0.01-4.00 s |dtto 0.04 0.04
0.01-1.00 s |dtto 0.04 0.04
20-150 [ 04-30 A~ JOvercurent element 6.0/12 6.0/12
0-300 s | CB open detect timer for SOTF 5 5
05-100 | 01-20 [ A [Overcurent element 40708 40708
50-500 ms | CBF timer for retrip 150 150
50-500 ms | CBF timer for related trip 200 200
194| OCD. 0.5 (fixed) 0.1 fixed) A |Cur. change detector - -
195| OCCR 0.4 (fixed) 0.08 (fixed) A ]|OCelement - -
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Range Contents Default Setting of Relay Series(5A rating / 1A rating) User
Ne Name " Units| NO-ARCNOFD|  1CB-ARCNO-FD 2CB-ARCNOFD _ J10BARCFJ2cBARCF)]  1CBARCNOFD | Setfing
5A rating 1A rating Relay model 101 | 102 | 201 | 202 | 203 | 301 | 302 | 303 [ 4o 501 f 204 | 205 | 206
| 199 DEF | DEFFI | 05-50 | 0.10-1.00 | A [Directional earth fault element 1.0/020 10/0.20
[ 197 DEFFV 17-210 V_]dito 20 20
| 199 DEFRI | 05-50 | 010-1.00 | A Jdito 1.0/020 1.0/020
| 199 DEFRV 17-210 vV Jditto 20 20
200 DEF9 0-90 deg Jaitto 85 85
| 201 DEF [ TOEF 0.00- 10.00 s JForward definite timer 3.00 3.00
204 BUrip | TDER 0.00- 10.00 s JReverse definite timer 3.00 3.00
(204 oc [ _oc | 05-1000 | 01-200 | A JOCelement 60/12 6.0/12
204 TOC 0.00- 10.00 s_|dito 3.00 300
[ 209 ool [_oc | 05-250 | 010-500 | A JIDMT OC element 1.0/020 1.0/020
[ 209 TOCI 0.05-1.00 — Jaito 0.50 050
207 TOCR 00-10.0 s_]OC definite fime reset delay 0.0 00
| 20d EF EF 05-50 | 010-1.00 | A ]Earth fault OC element 1.0/020 10/0.20
209 TEF 0.00- 10.00 s_|ditto 300 300
[ 21 EF [ _EF 05-50 | 010-1.00 | A ]JIDMT earth fault OC element 1.0/020 1.0/020
[ 211 TEFI 0.05-1.00 — Jaitto 050 050
217 TEFR 00-10.0 s _JEF definite time reset delay 0.0 0.0
213 EFL 05-50 | 010-1.00 | A ]EF clementfor ZG fail safe 1.0/020 1.0/0.20
[ 214 wve [ uvov 10-60 Vv 48 48
215 wez | 00-500 | 00-2500 [ ] ) 20/100 20/100
B eB Y g Jndervoltageelenpntvwh 5 %
— urrent compensation - - - -
| 217 UVCKrs 0- 1000 % — (Linked with Krs of ZG — (Linked with Krs of ZG)
21§ UVCKxs 0-1000 % - (Linked with Kxs of.ZG) — (Linked with Kxs of ZG)|
219 OVG 20 (fixed) V_|ov element - —
2 UVFS 50- 100 vV Juv ph-ph element 88 88
21 LS 50- 100 V|V ph-ph element "L" level 7 77
22 UFG 10-60 vV Juv ph-g element 51 51
23 LG 10-60 V|V ph-g element "L" level 4 45
24 UPW 30 (fixed) V. Juv for positive weak infeed - -~
2§ ocDP 05-100 | 01-20 | a |Cu chengecetectrforfat 40/08 40/08
under PSB
[ 24 ovs [ _ovst 50- 150.0 V_{OvS1 element 120.0 120.0
[ 227 TOSHI 0.05- 100.00 — Jovs11DMT timer 10.00 10.00
[ 229 TOS1 0.00- 300.00 s_JOVS1 definite timer 0.10 0.10
22 TOSIR 0.0-300.0 s JOVS1 definite time reset delay 0.0 0.0
2 0S1DP 10-98 % JOVS1DO/PU ratio % %
0VS2 50-150.0 V_|ovs2 element 140.0 140.0
TOS2 0.00- 300.00 s_JOVS2 definite timer 0.10 0.10
0S20P 10-98 % JOVS2 DO/PU ratio % 9%
OvVG | _OvGt 50-150.0 V_[OVG1 element 70.0 70.0
TOGI! 0.05- 100.00 — JovGH1 IDMT timer 10.00 10.00
TOG! 0.00- 300.00 s _JOVG1 definite timer 0.10 0.10
TOGIR 0.0-300.0 s _JOVG1 definite time reset delay 0.0 0.0
0G1DP 10-98 % JOVG1DOPU ratio % %
O0VG2 50-150.0 V_[OVG2 element 80.0 80.0
TOG2 0.00 - 300.00 s _JOVG2 definite timer, 0.10 0.10
0G2DP 10-98 % _JOVG2 DOPU ratio % 9%
ws |_uvst 50-150.0 V_{uvst glement 60.0 60.0
TUSTI 0.05-100.00 — Juvs1 IDMTimer 10.00 10.00
TUS1 0.00- 300.00 s_JUVS1 defihite fimer 0.10 0.10
TUSIR 0.0-300.0 s _|UVStefinite time reset delay 0.0 0.0
WVs2 50- 1500 v Muvs? element 400 400
TUS2 0.00- 300.00 s _JUVS2definite fiter 0.10 0.10
VSBLK 50-200 V. JuVS bloskingthreshold 100 10.0
WG | WGt 50-150.0 V_JUVGlelement 350 35,0
TUGHI 0.05- 100.00 < JuvGTIDMT timer 10.00 10.00
TUGT 0.00- 300.00 SOJUVGH definite fimer 0.10 0.10
TUGIR 0.0-300.0 s JUVG definite time reset delay 0.0 0.0
WG2 502 150.0 VL JUvG2 element 250 250
TUG2 0.00-800.00 s |uvG2 definite timer 0.10 0.10
VGBLK 50-200 V_JUVG blocking threshold 10.0 10.0
BCD [_BCD 0.10-4.00 — IBroken conductor threshold 0.20 0.20
TBCD 0.00.4300.00 s _|BCD definite timer 1.00 1.00
| 259 Themal] THM | 2024000 0404200 | A JThemmal overioad seiing 50/1.00 50/1.00
| 259 THMIP [ 0.0-500.] 000-1.00 | A JPriorload setting 0.0/0.00 0.0/0.00
| 260 TTHM 05-8000 min | Thermal Time Constant 10.0 10.0
261 THVA 50-99 % JThermal alam setting 80 80
% DOCN gﬂ\l/ 4.0(ﬁxedg (ﬂlx ed;).s(ﬁxed) C Negative OC relay : :
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Relay and protection scheme setting sheet

Default Setting of Relay Series(5A rating / 1A rating) User
Range " Contents
Ne Narme Units NO-ARCNOFD 1CB-ARCNOFD 2CBARCNOFD | 10B-ARC,FOJ 2CBARCFD 1CB-ARCNOFD Setting
SArmling | 1Ariing Relay model 101 [ 102 | 201 | 202 | 203 | 301 | 302 | 303 | 401 501 | 24 | 25 | 2% B
264} TDEFF 0.00-0.30 s | DEF canier trip delay timer 015 0.15
265 TDEFR 0.00-0.30 s |ditto 0.15 0.15
266] TCHD 0-50 ms | Coordination timer 12 12
267| TREBK 0.00-10.00 s | Current reverse blocking time 0.10 0.10
268} TECCB 0.00-200.00 s |Echoenable timer from CB open 0.10 0.10
269 TSBCT 0.00-1.00 s JSBONT timer 0.10 0.10
(O - Disable - SPAR- TPAR -
270 Autoreclose mode — |Autoreclosing mode - SPARSTPAR SPARSTPAR
SPARTPAR - EXT1P - EXT3P
| ARCCB ONE-O1-02-L1-12 — JARC mode for 1.5CB system - - | L1 - L1 -
272 ARCEXT Off-On — |ARCinitiated by ext. tip - Off Off
273 ARCDEF Off-On — JARChy DG car. tip - off off
274} ARCBU Off-On — |ARChy back-p tip - off Off
E‘ o |_1® Off-LB-DB-SY — |TPAR conition - 8 _ 8 _ B
276 208 Off-LB1-1B2-DB-SY - - LB1 - LB1 -
277] ARCSM Off-S2-83-S4 — JMuti. shot ARC mode - off off
278 ARCSUC Off-On — JARCssuccess reset - Off Off
279 VTPHSEL A-B-C — VT phase selection - A A
20| VT-RATE PHG-PHPH — VT rating - PHG PHG
281 3PHVT Bus - Line — 13ph. VT location - Line Line
282 UARCSW P1-P2-P3 — JUser ARCswitch - NA NA
m TEVLV 0.01-10.00 s | Dead timer reset timing - 0.30 0.30
264| TRDY1 5-300 s |Reclaimtimer - 60 60
285| TSPR1 0.01-10.00 s |SPARdead line timer - 080 0.80
286| TTPR1 0.01-100.00 s | TPARdead ine timer - 0.60, 060
287| TRR 0.01-100.00 s JARCreset timer - 200 200
28 TWI 0.1-100 s JARC output pulse timer = 02 02
289 TRDY2 5-300 s |Reclaimtimer - - 60 - 60 -
290] TSPR2 0.01-10.00 s |SPARdead line timer - ~ 080 - 0.80 -
291 TTPR2 0.1-100 s JARCtiming for follower CB - - 0.1 - 0.1 -
29| ™2 0.1-100 s JARCreset timer - - 02 - 02 -
293| TS2 50-300.0 s |Multi. shot dead timer - 200 200
_294| TSR 50-3000 s |Multi. shot reset timer - 30.0 30.0
295 TS3 50-3000 s |Multi. shot dead timer - 200 200
29| TSR 50-3000 s |Multi. shot reset timer - 30.0 30.0
297] T$4 50-300.0 s |Multi. shot dead timer - 200 200
298] TS4R 50-3000 s |Multi. shot reset timer - 30.0 30.0
299) TSUC 0.1-100 s |ARCsuccess reset timer - 30 0.80
300] OvB 10-150 VOV element - 51 51
301 B 10-150 vV |W element - 13 13
302] ovL1 10-150 vV |OV element - 51 51
303] w1 10-150 VWV element - 13 13
304 SYM SY1W 10-150 V' JSynchro. check (UV) - 8 8
05| SYiov 10-150 V[ Synchro. check (OV) F 51 51
ES SY18 5-75 deg [Synchro. check (ph. dif) E 30 30
307] TSYN! 0.01-10.00 s | Synchronism checkimer - 1.00 1.00
308 TDBL1 001-1.00 s |Voltage€heck timer: - 0.05 0.05
309 TLBD1 001-1.00 s |Voltage checkdimer - 005 005
310] T3PLL 001-1.00 s [three phaseTive linecheck timer - 0.05 0.05
3N ovi2 10-150 V JOV glement - - 51 - 51 -
312] w2 10-150 vV |Welement - - 13 - 13 -
313] SYN2 | SYaw 10-150 V_ISynchro, Bhecky(UV) - - 83 - 8 -
[ 314 SY20V 10-150 V[ Synchro. check (OV) E - 51 - 51 E
EE SY20 5-75 deg [ Synchr.eheck (ph. diff) - - 30 - 30 -
31 TSYN2 0.01-10.00 S| Synetironism check timer - - 1.00 - 1.00 -
317 TDBL2 001-1.00 's_ o] Voltage check timer - - 005 - 0.05 -
| 31g| TLBD2 0.04-,1.00 s | | Voltage check timer - - 005 - 0.05 -
319 BISW1 Norm - InV: = [Biray input Norn Nom
320} BISW2 Nom- Inv — |ditto Nom Nom
321 BISW3 Nomn=Irv — |ditto Nom Nom
322 BISWA INom - Inv — [ditto Nom Nom
323 BISW5 Nom- Inv, — [ditto Nom Nom
324 BISW6 Nom=lav — [ditto Nom Nom
325§ BISW7 Nom - Inv — |dito Nom Inv
326 BISW8 Nom - Inv — [ditto Nom Inv
327] BISW9 Nom - Inv — [ditto Nom Nom
328 BISW10 Nom- Inv — |ditto Nom Nom
329 BISW11 Nom - Inv — |ditto Nom Nom
330| BISW12 Nom - Inv — |ditto Nom Nom
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Range Contents Default Setting of Relay Series(5A rating / 1A rating) User
Ne Name n Units NO-ARCNO-FD|  1CB-ARCNO-FD 2CB-ARCNO-FD  |1CB-ARCFDJ2CBARCFDy ~ 1CB-ARCNO-FD Setting
BAraing | 1Arating Relay model 101 | 102 | 201 | 202 | 203 [ 301 [ 302 ] 303 | 4ot 501 | 204 | 205 | 206
331 BISW13 Norm - Inv — Jditto Norm --
332 BISW14 Norm - Inv — [ditto Norm -
333 BISW15 Norm - Inv — Jditto Norm -
334 BISW16 Norm - Inv — Jditto Norm Norm
339 BISW17 Norm - Inv — Jditto Nom Norm
339 BISW18 Norm - Inv — Jditto Norm Norm
337} BISW19 Norm - Inv — [ditto - Norm - Norm Norm
339 BISW20 Norm - Inv — Jditto - Norm - Norm Norm
339 BISW21 Norm - Inv — [ditto - Norm - Norm Norm
34 BISW22 Norm - Inv — Jditto - Norm
34 BISW23 Norm - Inv — Jditto - Norm
34 BISW24 Norm - Inv — |ditto - Norm
343 BISW25 Norm - Inv — Jditto -- Norm
344 BISW26 Norm - Inv — [ditto - - Norm
349 BISW27 Norm - Inv — Jditto -- - Norm
344 BISW28 Norm - Inv — [ditto - — Norm
3471 BISW34 Norm - Inv — |ditto - Nom - Nom - - Norm
349 BISW35 Norm - Inv — Jditto - Norm - Norm - - Norm
349 BISW36 Norm - Inv — Jditto ~ Nom - Norrrf 3 — Norm
| 350 LED! | Logic OR-AND — JConfigurable ~ LEDs OR OR
| 351 Reset Inst - Latch — Inst Inst
| 353 In#1 0-3071 — 0 2816
| 353 In#2 0-3071 — 0 0
| 34 In#3 0-3071 — 0 0
359 In#4 0-3071 — 0 0
| 359 LED2 | Logic OR-AND — JConfigurable  LEDs OR OR
| 357 Reset Inst - Latch — Inst Inst
i& In#1 0-3071 — 0 2817
| 359 In#2 0-3071 — 0 0
| 360 In#3 0-3071 — 0 0
361 In#4 0-3071 — 0 0
| 364 LED3 | Logic OR-AND — JConfigurable ~ LEDs OR OR
| 363 Reset Inst - Latch — Inst Inst
| 364 In#1 0-3071 — 0 2818
| 365 In#2 0-3071 — 0 0
| 369 In#3 0-3071 — 0 0
367] In#4 0-3071 — 0 0
| 369 LED4 | Logic OR-AND — JConfigurable  LEDs OR OR
| 36 Reset Inst - Latch — Inst Inst
| 370 In#1 0- 3071 — 0 231
| 371} In#2 0-3071 — 0 0
| 372 In#3 0-3071 - 0 0
373 In #4 0-3071 — 0 0
374 PMme Specified Q user — Planﬁme S@iﬁed W user Specified y user
379 Description ditto — Memorand_um for usen Specified by user Specified t_)y user
379 HDLC 1-32 — JRelay ID No. for RSM 1 1
377} IEC 0-254 — | Station@ddress forlEC103 2 2
378 SYADJ -9999 - 9999 ms JTime sync. Compensation 0 0
379 1P1-1 0-254 — JIP Addréss Specified by user Specified by user
3804 |P1-2 0-254 — |IP Address, Specified by user Specified by user
381 1P1-3 0-254 — IIP Address Specified by user Specified by user
382 P14 0-254 — |IP Address Specified by user Specified by user
383 SM1-1 0-255 < JSubnet Mask Specified by user Specified by user
334 SM1-2 0-255 = JSubnetMask Specified by user Specified by user
385 SM1-3 0-255 < JSubnet Mask Specified by user Specified by user
384 SM1-4 0-255 >~ _JSubnet Mask Specified by user Specified by user
387} GW1-1 0:254 —1 JGateway address Specified by user Specified by user
389 GW1-2 0-254 7 | Gateway address Specified by user Specified by user
389 GW1-3 0-254 — JGateway address Specified by user Specified by user
GW1-4 0-264 — [ Gateway address Specified by user Specified by user
391 PRTCL1 HDLG-1EC103 — JCH#1 Communication protocol HDLC 1
393 232C 96:21192- 384 4676 — JRS-232C baud rate 96 96
393 IECBR 962192 — JIEC60870-5-103 baud rate 19.2 19.2
3 |ECBLK Normal - Blocked — | Monitor direction blocked Normal Normal
399 Fault locator Off-On — JFL function use or not On On
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Relay and protection scheme setting sheet

Range Contents Default Setting of Relay Series(5A rating / 1A rating) User
Ne Name Units| NO-ARCNO-FD|  1CB-ARCNO-FD 2CB-ARCNO-FD  [10B-ARCF|2cB-ARCFD]  1CB-ARCNOFD | Setting
5Arating | 1Arating Relay model 101 | 102 | 201 | 202 | 203 | 301 | 302 | 303 [ 4o 501 f 204 | 205 | 206

399 BITRN 0-128 — [T RS 100 100

3971 Time 0.1-3.0 s Disturbance record 10 10

399 OCP-S 05- 2500 | 01-500 | A JOCelementior disturbance 10.0/20 10.0/20

399 OCP-G 05-2500 | 01-500 | A [Jrecorderinitiation 50/1.0 50/1.0

400 UVPS 0-132 v JUV element for disturbance 88 88

401 UVP-G 0-76 \/Jrecorder initiation 51 51

40 TRIP Off - On — |Disturbance trigger On On

403 OCP-S Off- On — |dito On On

404 OCP-G Off-On — |dito On On

409 UVP-S Off- On — |dito On On

406 UVP-G Off- On — |dito On On

401 Ctl%;:?m 1-24 trs |Carrie testng imer 8 8

404  Display value Primary - Secondary — JMetering Primary Primary

409  Power(P/Q) Send - Receive — JMetering Send Send

410 Current Lag-Lead — IVetering Lead Lead

4 Time sync OFf - IRIG-RSM-IEC-RMT | — [Time Off Off

417 GMT 12-+12 hrs JTime 0 0
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Event record default setting

. Default setting
No. Name Range Unit Contents - - All models
Sig. NO. Signal name type
1 EV1 0- 3071 —  |Event record signal 1536 CB1A On/Off v
2 EV2 0- 3071 — |ditto 1537 CB1B On/Off v
3 EV3 0- 3071 — |ditto 1538 CB1C On/Off v
4 Ev4 0-3071 — |ditto 15652 CB2A On/Off v
5 EV5 0-3071 —  |ditto 1553 CB2B On/Off v
6 EV6 0- 3071 —  |ditto 1554 cB2C On/Off v
7 EV7 0- 3071 — |ditto 1542 DS On/Off v
8 EV8 0- 3071 — |ditto 9 COM .block On/Off v
9 EV9 0-3071 — |ditto 1545 CB1 ready On/Off v
10 EV10 0- 3071 —  |ditto 1546 CB2 ready On/Off v
1 EV11 0-3071 — |ditto 1547 ARC block On/Off v
12 EV12 0-3071 — |ditto 1548 Ind.reset On/Off v
13 EV13 0-3071 —  |ditto 1549 Ext.M.trip On/Off Ve
14 EV14 0- 3071 —  |ditto 1550 Ext.M.prot. On/Off 4
15 EV15 0- 3071 — |ditto 1556 Ext.trip A On/Off v
16 EV16 0- 3071 — |ditto 1557 Ext.tripB On/Off v
17 EV17 0-3071 —  |ditto 1558 ExttripC On/Off v
18 EV18 0- 3071 —  |ditto 238 Trip On/Off v
19 EV19 0- 3071 — |ditto 291 CB1ARC On/Off v
20 EV20 0-3071 — |ditto 292 CB2ARC Qn/Off v
21 EV21 0-3071 —  |ditto 172 VTF On/Off] v
22 EV22 0- 3071 —  |ditto 176 PSB Onleff v
23 EV23 0- 3071 — |ditto 253 Chfail On/Off v
24 EV24 0- 3071 — |ditto 254 Relay fail On/Off v
25 EV25 0-3071 —  |ditto 1268 VO err On/Off v
26 EV26 0- 3071 —  |ditto 1269 V2err On/Off v
27 EV27 0- 3071 — |ditto 1267 10°erk: On/Off v
28 EV28 0-3071 — |ditto 257 DS fail On/Off v
29 | EV29 0- 3071 —  |ditto 490 AS1 On/Off v
30 EV30 0-3071 —  |ditto 491 AS2 On/Off v
31 EV31 0- 3071 —  |ditto 492 AF1 On/Off v
32 EV32 0- 3071 — |ditto 493 AF2 On/Off 4
33 EV33 0-3071 —  |ditto 0 On/Off
34 EV34 0-3071 —  |ditto 0 On/Off
35 EV35 0- 3071 —  |ditto ] On/Off
36 EV36 0- 3071 — |ditto 0 On/Off
37 EV37 0-3071 — |ditto 0 On/Off
38 EV38 0-3071 —  |ditto 0 On/Off
39 EV39 0- 3071 —  |ditto 0 On/Off
40 EV40 0- 3071 — |ditto 0 On/Off
M EV41 0-3071 — |ditto 0 On/Off
42 EV42 0- 3071 —  |ditto 0 On/Off
43 EV43 0- 3071 —  |ditto, 0 On/Off
44 EV44 0-3071 — |ditto 0 On/Off
45 EV45 0- 3071 —  {ditto 0 On/Off
46 EV46 0- 3071 =0 |ditto 0 On/Off
47 EV47 0- 3071 = {Jditto 0 On/Off
48 EV48 0- 3071 = |ditte 0 On/Off
49 EV49 0- 3071 —  |ditto 1258 Relayfail-A On/Off v
50 EV50 0-3071 =|ditto 1438 Data lost On/Off v
51 EV51 03071 —  |ditto 1266 CTerr On/Off v
52 EV52, 043071 — |ditto 0 On/Off
53 EV&83 0.- 3071 — |ditto 0 On/Off
54 EV54 0-3071 —  |ditto 0 On/Off
55 EV55 0-3071 —  |ditto 0 On/Off
56 EV56 0£3071 — |ditto 0 On/Off
57 EV57 0- 3071 — |ditto 0 On/Off
58 EV58 0- 3071 — |ditto 0 On/Off
59 EV59 0- 3071 —  |ditto 0 On/Off
60 EV60 0- 3071 —  |ditto 0 On/Off
61 EV61 0- 3071 — |ditto 0 On/Off
62 EV62 0- 3071 — |ditto 0 On/Off
63 EV63 0- 3071 —  |ditto 0 On/Off
64 EV64 0- 3071 — |ditto 0 On/Off
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No. Name Range Unit Contents - - Default setting All models
Sig. NO. Signal name type

65 EV65 0-3071 — |ditto 0 On/Off

66 EV66 0-3071 — |ditto 0 On/Off

67 EV67 0-3071 — |ditto 0 On/Off

68 EV68 0-3071 — |ditto 0 On/Off

69 EV69 0-3071 — |ditto 0 On/Off

70 EV70 0-3071 — |ditto 0 On/Off

71 EV71 0-3071 — |ditto 0 On/Off

72 EV72 0 - 3071 — |ditto 0 On/Off

73 EV73 0 - 3071 — |ditto 0 On/Off

74 EV74 0-3071 — |ditto 0 On/Off

75 EV75 0-3071 — |ditto 0 On/Off

76 EV76 0-3071 — |ditto 0 On/Off

77 EV77 0-3071 — |ditto 0 On/Off

78 EV78 0-3071 — |ditto 0 On/Off

79 EV79 0-3071 — |ditto 0 On/Off

80 EV80 0-3071 — |ditto 0 On/Off

81 EV81 0-3071 — |ditto 0 On/Off

82 EV82 0-3071 — |ditto 0 On/Off

83 EV83 0-3071 — |ditto 0 On/Off:

84 EV84 0-3071 — |ditto 0 Qn/Off

85 EV85 0-3071 — |ditto 0 On/Off

86 EV86 0-3071 — |ditto 0 On/Off

87 EV87 0-3071 — |ditto 0 On/Off

88 EV88 0 - 3071 — |ditto 0 On/Off

89 EV89 0-3071 — |ditto 0 On/Off

90 EV90 0-3071 — |ditto 0 On/Off

91 EV91 0 - 3071 — [ditto 0 On/Off

92 EV92 0-3071 — |ditto 0 On/Off

93 EV93 0-3071 — |ditto 0 On/Off

94 EV94 0-3071 — |ditto 0 On/Off

95 EV95 0-3071 — |ditto 0 On/Off

96 EV96 0 - 3071 — |ditto 0 On/Off

97 EV97 0-3071 — |ditto 0 On/Off

98 EV98 0-3071 — |ditto 0 On/Off

99 EV99 0-3071 — |ditto 0 On/Off

100 EV100| 0-3071 — |ditto 0 On/Off

101 EV101 0-3071 — |ditto 1243 SET.GROUP1 On v

102 EV102 0 - 3071 — |ditto 1244 SET.GROUP2 On v

103 EV103 ] 0-3071 — |ditto 1245 SET.GROUP3 On v

104 EV104 ] 0-3071 — |ditto 1246 SET.GROUP4 On v

105 EV105] 0-3071 — |ditto 1247 SET.GROUP5 On v

106 EV106 | 0-3071 — |ditto 1248 SET.GROUP6 On v

107 EV107 | 0-3071 — |ditto 1249 SET.GROUP7 On v

108 EV108 | 0-3071 — |ditt@ 1250 SET.GROUP8 On 4

109 EV109 ] 0-3071 — |ditto 1448 Sys. Set change On v

110 EV110] 0-3071 — .. |ditto 1449 Rly. Set change On v

111 EVI1U1 0-3071 —lditto 1450 Grp. Set change On v

112 EV112 0 - 3071 » |ditto 0 On

113  EV113] 0-3071 — {ditto 0 On

114 EV114] 0-3071 — Jditto 0 On

115 EV115] 0-3071 =""ditto 0 On

116 EV116 | 0:3074 — |ditto 0 On

117 EV117y,0-38071 — |ditto 0 On

118  EM118 | 033071 — |ditto 0 On

119 £EV1194y 0- 3071 — |ditto 1445 PLC data CHG On v

1204 EV120"] 0 8071 — |ditto 0 On

121 EVI21 0- 3071 — [ditto 1409 LED RST On v

122 EV122 0 - 3071 — |ditto 1435 F.record_CLR On v

123 EV123 | 0-3071 — |ditto 0 On

124 EV124 ]| 0-3071 — |ditto 1436 E.record_CLR On v

125 EV125] 0-3071 — |ditto 1437 D.record_CLR On v

126 EV126 | 0-3071 — |ditto 0 On

127 EV127 | 0-3071 — |ditto 0 On

128 EV128 ] 0-3071 — |ditto 0 On
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Disturbance record default setting

Default setting Model Default setting Model

No. | Name Range Unit Contents . . 101 201 { 301 . .
Signal No. Signal name 202 | 302 | 401 | 501 Signal NO. Signal name 204 | 205717206
1021 503 | 303

1| siG1 0- 3071 — |disturbance record triger 235 TRIP-A viIiviIv]|v 235 TRIP-A v
2 | sic2 | o0-3071 | — Jditto 236 TRIP-B viIiviivi]vY 236 TRIP-B v
3 | sie3 | 0-3071 | — Jditto 237 TRIP-C viIiviIiv]v]Y 237 TRIP-C v
4 [ sica [ o-3071 [ — Jditto 291 ARC1 N KA KA 7 K 291 ARC1 4
5 | sigs | 0-3071 | — Jditto 202 ARC2 -1 -1v1]-1v 0 NA -
6 | siGe | 0-3071 | — [ditto 194 BU_TRIP viIiviivi]iv]|vY 194 BU_#IRIP v
7 | SIG7 0- 3071 — |ditto 231 CAR_TRIP vIivi]ivIv]VvY 231 CAR_TRIP v
8 | sics | 0-3071 | — [ditto 342 Z1_TRIP M ESEdEdEs 342 ZLTRIP, v
9 | sige | 0-3071 | — |ditto 343 Z1X_TRIP vVIivIivIv]VvY 343 Z1X_TRIP v
10 | SIG10 | 0-3071 — |ditto 347 Z2+73+ZR1 vIiviIivi]Iivl]Vvy u7 Z2+Z3+7ZR1 v
1 | sicg11 | 0-3071 | — [ditto 349 EFDEF AARM | YV [V [V [V | V 349 EF/DEF ALARM v
12| sig12 | 0-3071 | — [ditto 328 OCBUTRP |V [V |V [V ]V 328 QOCIBU-TRIP v
13 [ si613 | 0-3071 | — [ditto 350 SOTF+sTUB | Y [V [V [V |V 350 SOTF+STUB v
14 [ sicta | 0-3071 [ — Jditto 176 PSB_DET vIiviIivi]iv]Y 176 PSB_DET v
15| sig15 | 0-3071 | — [ditto 203 OST_TRIP viIiviivi]vi]Y 203 OST_TRIP v
16 | sic16 | 0-3071 [ — [ditto 225 EXTCARS [ Y[V IVIV]|]¥% 295 EXT_CAR-S 4
17 | sic17 | 0-3071 | — [ditto 204 EXTCARR1T |V |V [V |V |V 204 EXT_CAR-R1 v
18 | SIG18 | 0-3071 — |ditto 1540 ZAX_INIT vIiviIivi]Yl Y 612 EXT_CAR-R2 v
19 [ sic19 | 0-3071 [ — [ditto 1536 CBICONTA [V [V /¥ [V 1536 CB1_CONT-A v
20 | sic20 | 0-3071 | — [ditto 1537 CB1.CONT-B | vV | vV [\WaLY [ ¥ 1537 CB1_CONT-B v
21| siG21 | 0-3071 | — [ditto 1538 cBiCONT-C |V |V | V& Yal v 1538 CB1_CONT-C v
2 [ sicz2 | 0-3071 | — [ditto 1542 DSN/O_CONT | VA ¥alY W [V 1542 DS_N/O_CONT v
23 [ sicz | 0-3071 | — [ditto 1545 CB1_READY |, [Vl V¥ | Vv 1545 CB1_READY v
24 | siG24 | 0-3071 — |ditto 1546 CB2 READY | = - W] - 1Y 0 NA N
25 [ sig2s | 0-3071 | — |ditto 1552 CB2CONT-A |@& [l X | -V 0 NA -
26 | sic26 | 0-3071 | — [ditto 1553 cB2CONT-B L [ - TV |-V 0 NA -
27 | siG27 | 0-3071 | — [ditto 1554 cB2CONT-Gnl ~h- [V T -1V 0 NA -
28 | sig2s | 0-3071 | — |ditto 0 NA - 0 NA -
29 [ siG29 | 0-3071 | — [ditto 0 NA - 0 NA -
30 [ sigao [ 0-3071 [ — [ditto 0 NA - 0 NA -
31 [ sig31 | 0-3071 | — |ditto 0 NA - 0 NA -
32 [ siga2 | 0-3071 | — [ditto 0 NA - 0 NA --
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PLC default setting

PLC default setting

Output Timing

Logic expression

Delay Time/ Flip Flop

Cycle

Ne Signal
30 | 90 | User|

Turn|

Relay model

101,102, 201, 202, 203, 301, 302, 303, 401, 501

relay model

Flip Flop

Timer

204, 205, 206

Filename: GRZ100-B1-04

Filename: GRZ100-B2-02

Norm

Back
Up

Release Off | On | One

Signal

Delay | Delay| Shot

Time Value

1536 (CB1_CONT-A X

[513]B11_COMMAND

1537|CB1_CONT-B X

[514]B12_COMMAND

1538(CB1_CONT-C

x

[515]B13_COMMAND

1539

1540 (Z1X_INIT

[5241B112_COMMAND

1541 [EXT_VTF

[518]B16_COMMAND

1542(DS_N/O_CONT

[519]BI7_COMMAND

1543|DS_N/C_CONT

[520/B18_COMMAND

1544 [ARC_BLOCK

[199]CBF_DET+203]0ST_TRIP+{691]THM_TRIP+{791]PSBTP_TRIP+{832]TR1_TRIP+{840]TR2_TRIP+{767]BCD TRIP+{9930V/UV TRIP

1545|CB1_READY

[522]B110_COMMAND

[539]BI127_COMMAND

1546 (CB2_READY

[523]BI11_COMMAND

1547 [ARC_RESET

[524]B112_COMMAND

[538]BI26_COMMAND

1548|IND.RESET

[525]BI13 COMMAND

[522]B110_COMMAND

1549 (M-PROT_TRIP

[526]BI14_COMMAND

XXX X X X[ x| x| x| x| Xx

1550|M-PROT_ON

[527]BI15_COMMAND

XX X XX x| x| X X| x| Xx

1551

1552|CB2_CONT-A

x

[531]B119_COMMAND

1553(CB2_CONT-B X

[532B120_COMMAND

x

1554|CB2_CONT-C X

[533]B121_COMMAND

1555

1556 |EXT_TRIP-A X

[528]B116_COMMAND

1557 [EXT_TRIP-B X

[529]B117_COMMAND

1558 |EXT_TRIP-C X

[530]B118_COMMAND

1559

1560|EXT_CBFIN-A X

[528]B116_COMMAND

x

1561 |EXT_CBFIN-B

[529]B117_COMMAND

1562|EXT_CBFIN-C X

[530]BI18_COMMAND

1563

1564 [ARC_BLOCK1

1565|ARC_BLOCK2

1566

1567

1568 [EXT_CAR.R1-1

1569|EXT_CAR.R1-2

[1288]BI5_COM_UF

1570 [OPEN_TERM-R1|

x| X| x| x

1571|SEVERE_CF-R1

1572

x| x| x| x

1573

1574

1575

1576

1577

1578

1579

1580

1581

1582

1583

1584 [EXT_CAR.R2-1 X

1585|EXT_CAR.R2-2

[1288]BI5_COM_UF

1586|OPEN_TERM-R2} X

[1170]SUB_COM3-R2

1587 [SEVERE_CF-R2 X

[1171]SUB_COM4-R2

1588

1589

1590

1591
1592
1593
1594

1595
1596

1597

1598

1599

1600|PROT_BLOCK

[523]B111_COMMAND

ix

1601

[521]BI9_COMMAND + [1513]RYID1_err + [1514]RYID2_err

1602

1603

1604
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PLC default setting

Output Timing

Logic expression

Delay Time / Flip Flop

Cycle

Ne Signal

30 90  User|

Relay model relay model

Timer |

101,102, 201, 202, 203, 301, 302, 303, 401, 501 204, 205, 206

Release Off | On | One

Filename: GRZ100-B1-04 Filename: GRZ100-B2-02

Signal Delay | Delay| Shot

Time Value

1605|PSB_BLOCK

1608|OC-A_FS X

[1ICONSTANT 1

1609[0C-B_FS

x

[1ICONSTANT_1

1610|OC-C_FS X

[1ICONSTANT 1

1612|OCI-A_FS X

[1ICONSTANT 1

1613|OCI-B_FS X

[1ICONSTANT_1

x

1614|0OCI-C_FS X

[TICONSTANT 1

1615(THMA_BLOCK

1616|Z1G_BLOCK X

[T15Z1CNT_TPBLK

1617 (Z1XG_BLOCK

1618|22G_BLOCK

1619(Z3G_BLOCK

1620|ZR1G_BLOCK

1621|ZFG_BLOCK

1622(STUB_BLOCK X

- [536]B124_COMMAND

1623|SOTF_BLOCK X

- [537]B125_COMMAND

1624 (OCH_BLOCK

1625|0C_BLOCK X

- [533]B121_COMMAND

1626 (OCI_BLOCK X

- [531]B119_COMMAND

1627|EF_BLOCK

1628 |EFI_BLOCK X

- [532]B120_COMMAND

1629|DEF_BLOCK X

- [534]B122_COMMAND

1630 (OST_BLOCK

1631|THM_BLOCK

1632(Z1S_BLOCK X

[7151Z1CNT_TPBLK

1633|Z1XS_BLOCK

1634 (Z2S_BLOCK

1635|Z3S_BLOCK

1636|ZR1S_BLOCK

1637 |ZFS_BLOCK

1638|ZR2G_BLOCK

1639(ZR2S_BLOCK

1640|CBF_BLOCK

1641|EXTTP_BLOCK X

1642|VTF_BLOCK

1643 VTF_ALARM

1644 | TR1_BLOCK

1645(TR2_BLOCK

1646|ZNDG_BLOCK

1647 [ZNDS_BLOCK

1648)Z1S_G-BLK

1649(STUB_CB X

[1JCONSTANT_1 . [101]CB-AND

1650 OCHTP_ON X

3+ [710[SHOT_NUMA4 + [711]SHOT_NUM5

1651|PSB.F_RESET

1652 |DEF_PHSEL-A

1653 |DEF_PHSEL-B

1654 [DEF_PHSEL-C

1655|Z1_ARC_BLOCK

1656 (22G-A_FS

1657|22G-B_FS

1658(22G-C_FS

[714Z1CNT_ARCBLK

[1ICONSTANT_1

[TICONSTANT 1

[1ICONSTANT_1

x| x| x| x

1659|Z1X_F.ENABLE

1664|ZFG-A_BLOCK

[29123G-B

1665|ZFG-B_BLOCK
1666|ZFG-C_BLOCK

1668|ZNDG-A_COM

[30123G-C

[28]Z3G-A

x

[666]ZNDG-AX

1669|ZNDG-B_COM

[6671ZNDG-BX

[668]ZNDG-CX

1671(ZNDS_COM

[669]ZNDS-ABX + [670]ZNDS-BCX + [671]ZNDS-CAX

X
X
1670(ZNDG-C_COM X
X
X

Z2G-A_BLOCK

[29123G-B

[301Z3G-C

X| x| x| x| x| x
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PLC default setting

Output Timing Logic expression Delay Time / Flip Flop
Cycle Relay model relay model Flip Flop Timer |
Ne Signal Turn[ 101, 102, 201, 202, 203, 301, 302, 303, 401, 501 204, 205, 206 Back| Release | OF | On | Ore |
30 90  User Norm ) Time Value
Filename: GRZ100-B1-04 Filename: GRZ100-B2-02 Up Signal | Delay | Delay| Shot
1674[22G-C_BLOCK X [281Z3G-A |
1675
1676
1677
1678
1679
1680 [TP-A_DELAY X [623]TP-A X
1681(TP-B_DELAY [624]TP-B X ms
1682[TP-C_DELAY X [625]TP-C X Q ms
1683 (ARC_OFF
1684 [ARC_SPAR
1685(ARC_TPAR
1686 [ARC_S&T
1687 [ARC_EXT1P
1688 [ARC_EXT3P
1689
1690
1691
1692
1693
1694
1695
1696(Z1_INST_TP X 0
1697
1698(z2_INST_TP
1699(z3 INST_TP
1700(ZR1_INST_TP
1701(ZF_INST_TP
1702 EF_INST_TP
1703[OC_INST_TP
1704
1705(DEF_INST_TP
1706
1707 [DEFR_INST_TP
1708(ZR2_INST_TP
1709(ZND_INST_TP
1710
171
1712(21_3PTP X 0
1713(21X_3PTP
1714(22_3PTP X 2
1715
1716[OC_3PTP X 2
1717[OCI_3PTP X 2
1718
1719
1720(CAR_3PTP
1721(DEFCAR_3PTP X
1722(PSBTP_3PTP X
1723
1724(TR1_3PTP
1725(TR2_3PTP
1726
1727 [3P_TRIP
1728 (CAR-A-R1
1729[CAR-B-R1
1730 (CAR-C-R1
1731[CAR-S-R1
1732[DEFCAR-A-R1
1733[DEFCAR-B-R1
1734 (DEFCAR-C-R1
1735
1736
1737
1738
1739
1740 [PSBCAR-A-R1
1741
1742

3
3

x

[712IZ1CNT_INST

[1ICONSTANT_1
[1ICONSTANT_1 X

[1088ICOM1-R1
[1089ICOM2-R1
[1090ICOM3-R1
[1091]COM4-R1
[1092ICOM5-R1
[1093]COM6-R1
[1094]COM7-R1

><|>(><>(><>(

XX x| x| x| x| x

[1095]COM&-R1 X
[1095COM8-R1
[1095]COM&-R1 X

4><

x

x
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PLC default setting
Output Timing Logic expression Delay Time / Flip Flop
Cycle Relay model relay model Flip Flop Timer |
Ne Signal Turn[ 101, 102, 201, 202, 203, 301, 302, 303, 401, 501 204, 205, 206 Back| Release | Off | On | One | .
30 | 90  User| Norm ) Time Value
Filename: GRZ100-B1-04 Filename: GRZ100-B2-02 Up Signal | Delay| Delay| Shot
1743 |
1744|TR1-A-R1 X [1096]COM9-R1
1745|TR1-B-R1 X [1096]COM9-R1
1746|TR1-C-R1 X [1096]COM9-R1
1747
1748|TR2-A-R1 X - [1097COM10-R1 X
1749|TR2-B-R1 X - [1097ICOM10-R1 X
1750| TR2-C-R1 X - [1097COM10-R1 Y X
1751
1752
1753
1754
1755
1756
1757
1758
1759
1760|CAR-A-R2 X [1136ICOM1-R2 X
1761|CAR-B-R2 X [1137ICOM2-R2 X
1762|CAR-C-R2 X [1138ICOM3-R2 X
1763|CAR-S-R2 X [1139ICOM4-R2 X
1764|DEFCAR-A-R2 X [1140ICOM5-R2 X
1765|DEFCAR-B-R2 X [1141]COM6-R2 X
1766|DEFCAR-C-R2 X [1142COM7-R2 X
1767
1768
1769
1770
1771
1772|PSBCAR-A-R2 X [1143]COM8-R2 X
1773|PSBCAR-B-R2 X [1143ICOM8-R2 X
1774|PSBCAR-C-R2 X [1143COM8-R2 X
1775
1776|TR1-A-R2 X [1144]COM9-R2 X
1777|TR1-B-R2 X [1144ICOM9-R2 X
1778|TR1-C-R2 X [1144]COM9-R2 X
1779
1780|TR2-A-R2 X - 45COM10-R2 X
1781|TR2-B-R2 X [1145]COM10-R2 X
1782|TR2-C-R2 X [1145ICOM10-R2 X
1783
1784
1785
1786
1787
1788
1789
1790
1791
1792[10#1-TP-A1 X [240]TRIP-A1 X
1793 |10#1-TP-B1 X [241]TRIP-B1 X
1794[10#1-TP-C1 X [242]TRIP-C1 X
1795 |I0#1-TP-A2 X - X
1796 [l0#1-TP-B2 X - X
1797 |l0#1-TP-C2 X - X
1798
1799
1800
1801
1802 [ |
1803
1804
1805
1806 [ |
1807
1808[OVS1_INST_TP
1809|OVS2_INST_TP
1810 _p
1811 [
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PLC default setting

Output Timing Logic expression Delay Time / Flip Flop
Cycle Relay model relay model Flip Flop Timer
Ne Signal T N
ignal 30 90 Use url 101, 102, 201, 202, 203, 301, 302, 303, 401, 501 204, 205, 206 Norm Back Rglease Off | On | One Time Value onej
Filename: GRZ100-B1-04 Filename: GRZ100-B2-02 Up | Signal [Delay|Delay| Shot

1812JOVG1_INST_TP
1813lOvVG2_INST_TP
1814
1819
1816{UVS1_INST_TP
1817]uvS2_INST_TP
1818}
1819)
1820|UVG1_INST_TP
1821|UvVG2_INST_TP

1822
1823
1824 SPR.L-REQ [1JCONSTANT_1 X
1825/ TPR.L-REQ [273]SYN-OP X
1826|SPR.F-REQ [1JCONSTANT_1 X
1827|TPR.F-REQ [273]SYN-OP X
1828|SPR.F-ST.REQ| [1JCONSTANT_1 X
1829 TPR.F-ST.REQ [486]ARC-SET X
1830
1831

1832|R.F-ST.REQ
1833|SPR.F2-REQ
1834/ TPR.F2-REQ
1835
1836
1837
1838|ARC.L_TERM

1839|ARC.F_TERM

1840|ECHO_BLOCK
1841|WKIT_BLOCK

1842|PSCM_TCHDEN|
1843
1844
1845
1846
1847
1848|BCD_BLOCK

1849|DEFF_BLOCK
1850]
1851|DEFR_BLOCK
1852
1853
1854
1855}
1856]OVS1_BLOCK
1857)OVS2_BLOCK
1858
1859
1860|OVG1_BLOCK
1861|OVG2_BLOCK
1862
1863
1864|UVS1_BLOCK
1865|UVS2_BLOCK
1866
1867
1868|UVG1_BLOCK
1869|UVG2_BLOCK
1870]
1871
1872
1873
1874
1875
1876

2039
2040)
2041
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PLC default setting
Output Timing Logic expression Delay Time / Flip Flop
Cycle Relay model relay model Flip Flop Timer |
Ne Signal Turn[ 101, 102, 201, 202, 203, 301, 302, 303, 401, 501 204, 205, 206 Back| Release | Off | on | ore | _.
30 @ 90 User| Norm . Time Value
Filename: GRZ100-B1-04 Filename: GRZ100-B2-02 Up Signal | Delay| Delay| Shot
2041 [
2042
2043
2044
2045
2046
2047
2048|COM1-S
2049|COM2-S
2050|COM3-S
2051[COM4-
2052|COM5-S
2053[COM6-S
2054|COM7-S
2055[COM8&-S
2056|COMS9-S
2057 [COM10-S
2058|COM11-S
2059|COM12-S
2060|COM13-S
2061|COM14-S
2062
2063
2064|SUB_COM1-S
2065|SUB_COM2-S
2066[SUB_COM3-S X [848]LOCAL_TEST
2067|SUB_COM4-S X [881]SEVERE_CF-L
2068
2069
2070
2071
2072
2073
2074
2075
2076
2077
2078
2079
2080
2081
2082
2083
2084
2085
2086
2087
2088
2089
2090
2091
2002
2093
2094
2095
2096
2097
2098
2099
2100
2101
2102
2103
2104
2105

2599 p

2600 [

[B00]C/R_SEND-A 7S
[801IC/R_SEND-B
[802IC/R_SEND-C
[803C/R_SEND-S
[804IC/R_SEND-DEFA
[805|C/R_SEND-DEFB
[B06IC/R_SEND-DEFC
[815]C/R_SEND-PSB
[5161B14_COMMAND
- [517]B15_COMMAND

XX X X X X X| X| X| X
XX X X| X| X| x| x| X|Xx
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PLC default setting
Output Timing Logic expression Delay Time / Flip Flop

Cycle Relay model relay model Flip Flop Timer

Ne Signal Turn 101, 102, 201, 202, 203, 301, 302, 303, 401, 501 204, 205, 206 Back| Release | Off | On | One None

30 90 User Norm N Time Value,
Filename: GRZ100-B1-04 Filename: GRZ100-B2-02 Up | Signal |Delay|Delay| Shot

2601
2602}
2603
2604
2605
2606}
2607}
260¢}
2604
2610|ALARM_LED_SET[ X [909]CFSVA1-R + [925]CFSV2-R X
2611
2612}
2613}
2614}
2615}
2616
2617
2619
2619
2620)
2621
2627}
262
2624]F RECORD1
2625|F RECORD2
2626]F RECORD3
2627]F RECORD4
2626}
2624
2630)
2631
2632]D.RECORD1
2633 D.RECORD2
2634]D.RECORD3
2635]D.RECORD4
2636}
2637}
263¢}
2634
2640 SET.GROUP1
2641|SET.GROUP2
2642 SET.GROUP3
2643|SET.GROUP4
2644|SET.GROUP5S
2645/ SET.GROUPS
2646/ SET.GROUP7
2647|SET.GROUPS
2646}
2649
265!
2651
2652}
2653
2654
2655
2656/ CON_TPMD1
2657|CON_TPMD2
2658 CON_TPMD3
2659| CON_TPMD4
2660/ CON_TPMD5
2661|CON_TPMD6
2662/ cCON_TPMD7
2663|cON_TPMD8
2664}
2665}
2666}
2667
2669
2669
2670
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PLC default setting
Output Timing Logic expression Delay Time / Flip Flop
Cycle Relay model relay model Flip Flop Timer I
Ne Signal Turn| 101,102, 201, 202, 203, 301, 302, 303, 401, 501 204, 205, 206 Back| Release Off On | One .
30 90 User]| Norm N Time Value
Filename: GRZ100-B1-04 Filename: GRZ100-B2-02 Up Signal | Delay [ Delay| Shot
2670 |
2671
2672
2673
2674
2675
2676
2677
2678 ’
2679
2680
2681
2682
2683
2684|ARC_COM_RECV
2685|TELE_COM_RECV
2686 |PROT_COM_RECV

2688|TPLED_RST_RCV
2689
2690
2691
2692
2693
2694
2695
2696
2697
2698
2699
2700
2701
2702
2703
2704
2705
2706
2707
2708
2709
2710
271
2712
2713
2714
2715
2716
2717
2718
2719
2720
2721
2722
2723
2724
2725
2726
2721
2728
2729
2730
2731
2732
2733
2734

23:14 — @

2815 [
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PLC default setting
Output Timing Logic expression Delay Time / Flip Flop

Cycle Relay model relay model Flip Flop Timer
Ne Signal Turn| 101, 102, 201, 202, 203, 301, 302, 303, 401, 501 204, 205, 206 Back | Release Off | On | One
30 | 90 | User| Norm ) Time Value
Filename: GRZ100-B1-04 Filename: GRZ100-B2-02 Up Signal | Delay| Delay| Shot
2816 [TEMP0O1 X - [148]Z1G_TRIP + [160]Z1S_TRIP |
2817 | TEMP002 [153]22G_TRIP + [162]22S_TRIP
2818 [TEMP003 X - [156]1Z3G_TRIP + [165]Z3S_TRIP
2819|TEMP004
2820 [TEMP005
2821 [TEMP00B
2822 | TEMP007
2823 (TEMP008 ’
2824 | TEMP009
2825(TEMPO10
2826 | TEMPO11
2827 [TEMPO12
2828 [TEMPO13
2829|TEMPO14
2830 [TEMPO15
2831|TEMPO16
2832 [TEMPO17
2833|TEMP018
2834 | TEMPO19
2835TEMP020
2836 | TEMP021
2837 [TEMP022
2838 | TEMP023
2839 [TEMP024
2840 | TEMP025
2841 | TEMP026
2842 TEMP027
2843 | TEMP028
2844 [TEMP029
2845|TEMP030
2846 [TEMP031
2847 |TEMP032
2848 |TEMP033
2849 TEMP034
2850 | TEMPO035
2851 [TEMP036
2852 | TEMP037
2853 | TEMP038
2854 [TEMP039
2855 | TEMP040
2856 [TEMP041
2857 |TEMP042
2858 [TEMP043
2859 | TEMP044
2860 [TEMP045
2861 [TEMP046
2862 | TEMP047
2863 [TEMP048
2864 | TEMP049
2865 TEMP050
2866 | TEMP051
2867 |TEMP052
2868 | TEMP053
2869 | TEMP054
2870 | TEMPO055
2871 |TEMP056
2872 TEMPO57
2873 | TEMPO058
2874 | TEMP059
2875 | TEMP060
2876 | TEMP061
2877 [TEMPO62
2878 |TEMP063
2879 [TEMPOB4
2880 | TEMP065
2881 [TEMP0B6
2882 | TEMP067

2883 | TEMP068 '

2884 [ TEMPO69 [

x
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PLC default setting
Output Timing Logic expression Delay Time / Flip Flop

Cycle Relay model relay model Flip Flop Timer |
Ne Signal Turn| 101, 102, 201, 202, 203, 301, 302, 303, 407, 501 204, 205, 206 Back| Release | Off ] On ] One
30 | 90 | User| Norm . Time Value
Filename: GRZ100-B1-04 Filename: GRZ100-B2-02 Up Signal | Delay| Delay | Shot
2885| TEMPO70 |
2886 [TEMPO71
2887 [TEMPO72
2888 [TEMPO73
2889[TEMPO74
2890 [TEMPO75
2891 [TEMPO76
2892[TEMPO77 Y
2893[TEMPO78

2894[TEMPO79
2895[TEMP08O
2896 [TEMPO81
2897 [TEMPO82
2898 [TEMPO083
2899 [TEMPO84
2900 [TEMPO85
2901[TEMPO86
2902[TEMPO8?
2903 [ TEMPO083
2904 [ TEMPO89
2905[TEMP090
2906 [TEMP091
2907 [TEMPO92
2908[TEMPO93
2909 [TEMPO94
2910 [TEMP095
2911[TEMPO%
2912[TEMPO97
2913[TEMPOg8
2914|TEMPO99
2915[TEMP100
2916[TEMP101
2917 [TEMP102
2918[TEMP103
2919|[TEMP104
2920[TEMP105
2921[TEMP106
2922[TEMP107
2923[TEMP108
2924 [TEMP109
2925[TEMP110
2926 [TEMP111
2927[TEMP112
2928[TEMP113
2929[TEMP114
2930[TEMP115
2931[TEMP116
2932[TEMP117
2933[TEMP118
2934[TEMP119
2935[TEMP120
2936 [TEMP121
2937 [TEMP122
2938 [TEMP123
2939[TEMP124
2940 [TEMP125
2941[TEMP126
2942[TEMP127
2943|[TEMP128
2944[TEMP129
2945[TEMP130
2946 [TEMP131
2947 [TEMP132
2948[TEMP133
2949[TEMP134
2950 [TEMP135
2951[TEMP136

2952|TEMP137 P

2953[TEMP138 [
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PLC default setting
Output Timing Logic expression Delay Time / Flip Flop

Cycle Relay model relay model Flip Flop Timer |
Ne Signal Turn| 101, 102, 201, 202, 203, 301, 302, 303, 401, 501 204, 205, 206 Back | Release off | on | One i
30 | 90  User| Norm . Time Value
Filename: GRZ100-B1-04 Filename: GRZ100-B2-02 Up Signal Delay| Delay| Shot
2954| TEMP139 |
2955|TEMP140
2956 |TEMP141
2957 |TEMP142
2958 | TEMP143
2959 | TEMP144
2960 | TEMP145
2961|TEMP146

2962 | TEMP147 ’
2963 | TEMP148
2964 |TEMP149
2965|TEMP150
2966 | TEMP151
2967 |TEMP152
2968 |TEMP153
2969 | TEMP154
2970 | TEMP155
2971 |TEMP156
2972|TEMP157
2973|TEMP158
2974 | TEMP159
2975|TEMP160
2976 |TEMP161
2977 |TEMP162
2978 |TEMP163
2979|TEMP164
2980 | TEMP165
2981|TEMP166
2982 | TEMP167
2983 | TEMP168
2984 |TEMP169
2985|TEMP170
2986 |TEMP171
2987 |TEMP172
2988 | TEMP173
2989 |TEMP174
2990 | TEMP175
2991 |TEMP176
2992 | TEMP177
2993 | TEMP178
2994 | TEMP179
2995|TEMP180
2996 | TEMP181
2997 |TEMP182
2998 |TEMP183
2999 |TEMP184
3000 | TEMP185
3001 | TEMP186
3002 | TEMP187
3003|TEMP188
3004 | TEMP189
3005|TEMP190
3006 | TEMP191
3007 |TEMP192
3008 | TEMP193
3009|TEMP194
3010|TEMP195
3011|TEMP196
3012|TEMP197
3013|TEMP198
3014 |TEMP199
3015| TEMP200
3016 | TEMP201
3017 |TEMP202
3018 | TEMP203
3019|TEMP204
3020 | TEMP205
3021 | TEMP206

3022 | TEMP207 .
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PLC default setting
Output Timing Logic expression Delay Time / Flip Flop

Cycle Relay model relay model Flip Flop Timer |
Signal Turn| 701, 102, 201, 202, 203, 301, 302, 303, 401, 501 204, 205, 206 Back| Release | OF | On | One |
30 | 90  User Norm ) Time Value
Filename: GRZ100-B1-04 Filename: GRZ100-B2-02 Up Signal | Delay | Delay| Shot
3023| TEMP208 |
3024| TEMP209
3025|TEMP210
3026 | TEMP211 |
3027 |TEMP212
3028| TEMP213
3029| TEMP214
3030| TEMP215
TEMP216
TEMP217

TEMP218 ‘

3031
[ 3032]
[ 3033]
[3034|TEMP219
[ 3035
[ 3036]
[3037]

TEMP220
TEMP221
TEMP222
3038 TEMP223
[3039|TEMP224
3040|TEMP225
3041|TEMP226
3042|TEMP227
3043|TEMP228
3044|TEMP229
3045|TEMP230
[3046 | TEMP231
[3047|[TEMP232
[3048|TEMP233
[3049|TEMP234
| 3050 | TEMP235
3051 [TEMP236
3052|TEMP237
3053|TEMP238
3054|TEMP239
[ 3055|TEMP240
3056 [ TEMP241
3057 |TEMP242
[3058|TEMP243
[3059|TEMP244
[3060|TEMP245
[3061 [TEMP246
[3062[TEMP247
[3063|TEMP248
3064 |TEMP249
| 3065[TEMP250
3066 | TEMP251
3067 [TEMP252
[ 3068|TEMP253
3069 | TEMP254
[3070|TEMP255
[3071|TEMP256
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Appendix |

Commissioning Test Sheet (Sample)

1. Relay identification
2. Preliminary check
3. Hardware check
3.1 User interface check
3.2 Binary input/Binaryutput,circuit check
3.3 AC input circuit check
4. Function test
4.1 Phase fault element ZS test
4.2 Earth fault element ZG test
4.3 Out-ofssteppelement OST test
4.4 Phase selection element UVC test
4.5 Direcfienal earth fault element DEF test
4 6 Negative sequence directional element DOCN test

4% Inverse definite minimum time overcurrent element
(IDMT) EFI and OCI test

4.8 Voltage and synchronism check elements test

4.9 Thermal overload element

4.10 Current change detection element

4.11 Level detectors test

4.12 BCD element check

4.13 Overvoltage and undervoltage elements test
5. Protection scheme test
6. Metering and recording check

7. Conjunctive test
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1. Relay identification

Type Serial number

Model System frequency O
Station Date O
Circuit Engineer

Protection scheme Witness

Active settings group number

2. Preliminary check (%

Ratings [ ]

CT shorting contacts [ ]

DC power supply [ ] Q
Power up [ ] @
Wiring [ ]

Relay inoperative [ ]

alarm contact \
Calendar and clock |:| \

3. Hardware check @
3.1 User interface check
3.2 Binary input/Binary output ccbeck

Binary input circuib\o

Binary output cirm&

3.3 ACinput circb

Q>®
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4. Function test

4.1 Phase fault element ZS test

Element Reach setting (2S)

2IT x ZS

Measured voltage (2V3)

218

Z1X8

725

Z3S

ZFS

743

ZR1S

ZR2S

ZNDS

PSBSIN

PSBSOU
T

4.2 Earth fault element ZG test

Element Reach setting (ZG)

20 ZG

Measured voltage (2V3)

21G

Z1XG

22G

Z3G

ZFG

Z4G

ZR1G

ZR2G

ZNDG

PSGBIN

PSBGOUT

4.3 Out-of-stgp element OST test

Elgment |%Reach setting (ZOST)

2IT x ZOST

Measured voltage (2V3)

OSTXF

OSTXB

OSTR1

OSTR2

4.4 Phase selection element UVC test

Element | Reach setting (UVCZ)

IT x UVCZ + UVCV

Measured voltage

uve 0
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4.5 Directional earth fault element DEF test

(1)

Element

Current setting

Measured current

DEFF

DEFR

2)

Element

Voltage setting

Measured voltage

DEFF

DEFR

4.6 Negative sequence directional element DOCN test

Element Test current Measured voltage
DOCNF IN
DOCNR IN

4.7 Inverse definite minimum time overcurrent elemgnt (IDMJI) EFI and OCI test

Element Test current Measured operating time
EFI 12 x g
20 x g
OCl 1.2 g
20 xIg

4.8 Voltage and synchronism checkélements test

(1) Voltage check element

Element

Setting

Measured voltage

OVB

UVB

VL1

UVL1

ovL2

UVL2

(2) Synchronism check element

®, Voltage check

Element

Setting

Measured voltage

SYN1 (SY1UV

)
SYN1 (SY10V)
SYN2 (SY2UV)
SYN2 (SY20V)
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@  Phase angle check

Element

Setting

Measured angle

SYN1 (SY10)

SYN2 (SY20)

4.9 Thermal overload element test

Element Test current Measured operating time
THM-A 12x1g
THM-T 10 x Ig

4.10 Current change detection element

Element

Test current

Result

OCD

1.2 x Fixed se

tting

OCDP

1.2 x Setting value

4.11 Level detectors test

Element

Setting

Measured value

OCH

EF

EFL

oC

0ovG

UVLS

UVLG

UVFS

UVFG

O€BE

4.12 BCD element check

[ ]

4.13 Oyervoltagevand undervoltage elements test

(1) Operatingyalue test

Element | Voltage | Measured | Element | Voltage | Measured
setting | voltage setting | voltage

0oVs1 OVGt1

0ovs2 0ovG2

Uvs1 UVG1

uvs2 UvG2
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(2) Operating time test (IDMT)

Element | Voltage setting | Multiplier setting Changed voltage Measured time
OVS1 10.0 1.5x Voltage setting O
o)vey 10.0 1.5 x Voltage setting Q
YRY 10.0 0.5 x Voltage setting
UVG1 10.0 0.5 x Voltage setting S

5. Protection scheme test

9
== &
.Q

6. Metering and recording check @
7. Conjunctive test \

Scheme Its
On load check
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RETURN / REPAIR FORM

Please complete this form up and return it to TOSHIBA CORPORATION with the GRZ100 to

repaired. O

TOSHIBA CORPORATION Fuchu Complex O
1, Toshiba-cho, Fuchu-shi, Tokyo, Japan
For: Power Systems Protection & Control Department

Quality Assurance Section

(Example: Type: GRZ100 Model:___204B-22-10 )

4
Type:_ GRZ100 Model: %

Product No.:

Serial No. : Q
Date:
1.  Why the relay is being returned ? \

O mal-operation

does not operate @
increased error

investigation Q

others \2

—

Oo0Oo0oa

helpful i

ion to investigate the incident.

2. Fault recozg records or disturbance records stored in the relay and relay settings are very
0

us of this information in respect to in the incident on a Floppy Disk, or by
the Fault Record sheet and Relay Setting sheet attached.
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Fault Record

Date/Month/Year Time / / /

(Example: 04/ Nov./ 1997 15:09:58.442)
Faulty phase: O
Fault Locator : km ( %) O
Prefault values (CT ratio: kA/: A, VT ratio: kV/: V) &

Va: kVorVZ ° Ia: kA or AZ

Vb: kVorvVz ° Ip: kA or AZ \%
Ve: kVorvVz ° Ic: kA or AZ @
Vab: KV or V£ o Iy KA or Q °

Vbe: kVorVZ ° Ipe: kA °
Vea: kVorvVz ° Ica: A °
Vi: kVorVZ ° I1: i °
Vo: kVorVZ ° In: rA/ °
Vo: kVorVZ ° Ip: kA or AZ °

Fault values

Va: kVorVvV/ ® kA or A/ °
Vb: kVorV« Q kA or AL °
Ve: kVorvV/z \ Ic: kA or AZ °
Vab: kVorV/ @ Iab: kA or AL °
Vbe: kV or VZO : kA or AL °
Vea: Ica: kA or AL °
Vi: k Q 11: kA or A/ °
Va: & ° In: kA or AL °
Vo: O\/ ° Ip: kA or AL °
\® 10a: kA or AL ©

Ra : Q Xa . Q
Rp* Q Xb Q
RC : Q Xc Q
Rab :. Q Xab : Q
be - Q Xbc . Q
ca- Q Xca Q
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3.  What was the message on the LCD display at the time of the incident.

4. Please write the detail of the incident. \%

(o)

5. Date of the incident occurred\Q

Day/ Month/ Year: / /
(Example: 10/ July/ 1998)

O

6. Please write any co on the GRZ100, including the document.

O

— 386 —



TOSHIBA




TOSHIBA




TOSHIBA  6F2S50846

OO
Appendix K .
Technical Data 0§
N\
o
&8
>
N
N (SD
N
Q)O
N
"%




TOSHIBA

6F2S0846

Ratings

AC current I;:
AC voltage V,;:
Frequency:

DC power supply:

AC ripple on DC supply IEC60255-11

DC supply interruption IEC60255-11
Permissive duration of DC supply voltage
maintain normal operation:

interruption to

Restart time:

Binary input circuit DC voltage

1A or SA

100V, 110V, 115V, 120V

50Hz or 60Hz

110Vdc/125Vdce (Operative range: 88 - 150Vdc)
220Vdc/250Vdce (Operative range: 176 - 300Vdc)
48Vdc/54Vdc/60Vdc (Operative range: 38.4 - 72Vdc)
24Vdc/30Vdc Operative range: 19.2 — 36Vdc

maximum 12%

less than 50ms at 110V
less than 10s
110Vdc/125Vde
220Vdc/250Vdce
48Vdc/54Vdce/60Vde

Overload Ratings

24Vdc/30Vde

AC current input

AC voltage input

4 times rated continuous
100 times rated for 1s
2 times rated‘continuous
2.5 times rated for 1§

Burden

)

AC current input

AC voltage input
DC power supply:

Binary input circuit:

0.2V A'per phase (at rated SA)

0.44VA at zero-sequence circuit (at rated SA)
O™V A per phase (at rated 1A)

0.3 VAwat zero-sequence circuit (at rated 1A)
0"IWA (at rated voltage)

less than15W (quiescent)

less than 25W (operation)

< 0.5W/input at 110Vdc

(>

CT Ratio Setting

CT ratio | 1 t0 20000 in 1 steps
Full Scale of Current for Measuremert &
Current | 65 times rated current

Phase Fault Distance Measuring wh

Z18S, 728 and Z1XS

Z1S 01
Z1S 62

ZFS, ZR1S and ZR2S

Z3S and Z4S

Characteristic angle
Z1S and ZA4S offset

ZNDS

Blinder (BFRS1, BFRS2, BFRS3, BRRS, BNDS)
BRLS: Linked with BRRS
Characteristic angle (BFRS1, BFRS2, BFRS3, BRRS, BNDS)
Characteristic angle (BFLS)

0.10 to 250.00€2 in 0.01Q2 steps (1A relay)
0.01 to 50.00Q2 in 0.01Q2 steps (5A relay)
0° to 45° in 1° steps

45°t0 90° in 1° steps

0.1 t0 250.0Q2 in 0.1 steps (1A relay)
0.01 to 50.00 in 0.01Q2 steps (5A relay)

0.1 to 250.0Q in 0.1 steps (1A relay)
0.01 to 50.00 in 0.01Q) steps (5A relay)
45° t0 90° in 1° steps
7.5Q fixed (1A relay)
1.5Q fixed (5A relay)

0.1 to 250.0Q in 0.1Q2 steps (1A relay)
0.01 to 50.00 in 0.01Q) steps (5A relay)
0.5 to 100.0Q2 in 0.1 steps (1A relay)
0.10 to 20.00Q2 in 0.01Q2 steps (5A relay)
75¢ fixed

90° to 135°
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Earth Fault Distance Measuring Element

Z1G, Z2G and Z1XG

Z1G 01
Z1G 02

ZR1G

ZFG, Z3G, ZR2G and Z4G

Characteristic angle
ZNDG

Blinder (BFRG1, BFRG2, BFRG3, BRRG, BNDG)
BRLG: Linked with BRRG

Characteristic angle (BFRG1, BFRG2, BFRG3, BRRG,
BNDG)
Characteristic angle (BFLG)

0.10 to 250.00€2 in 0.01Q2 steps (1A relay)
0.01 to 50.00Q2 in 0.01Q steps (SA relay)
0° to 45° in 1° steps

45° t0 90° in 1° steps

0.1 to 250.0Q2 in 0.1Q) steps (1A relay)
0.01 to 50.00 in 0.01Q) steps (5A relay)

0.1 to 500.0€2 in 0.1Q steps (1A relay)
0.01 to 100.00 in 0.01Q2 steps (5A relay)

45°t0 90° in 1° steps
0.1 to 500.0€2 in 0.1Q steps (1A relay)
0.01 to 100.00 in 0.01Q2 steps (5A relay)

0.5 to 100.0Q2 in 0.1Q steps (1A relay)
0.10 to 20.00Q2 in 0.01Q2 steps (SA relay)

75° fixed

90° to 135°

Time Setting for Zone Protection

Time setting of Z1S, Z28, 73S, ZFS, ZR1S, ZR2S, ZNDS,
7Z1G, 72G, Z3G, ZFG, ZR1G, ZR2G, ZNDG

AN

0.00 to 10.008)in 0:01s steps

Command Protection

&\"

Coordination time for BOP scheme

| 0 to 50ms mMykms steps

Operating and Resetting Time of Distance Measuring Element J

Typical operating time
Operating time curve (SIR curve)

Resetting time

20ms
Referite Figure 13.

less than 30ms (for tripping output)
less than 40ms (for signal output)

Accuracy of Distance Measuring Element

Static accuracy
Static angle accuracy

Transient overreach

X

+5% under SIR < 30, +10% under 30 < SIR < 50
+5°
+5%

Minimum Operating Current

)
Current

0.08A (1A relay)
0.4A (1A relay)

Residual Current Compensatiorm

Residual current compensation for reactance element of Z1G,
Z1XG, Z2G, ZFG, ZR1G

Earth return compensation

Mutual coupling compensation(ZR 1G excluded)

Adjustable as follows:

0 to 1000% in 1% steps
0 to 1000% in 1% steps

Phase Selectio@eg’t

Undervoltage

Impedance

Characteristic angle

Residual ‘eurrent compensation

10 to 60V in 1V steps

0.0 to 250.0Q2 in 1Q steps (1A relay)
0.0 to 50.0Q2 in 1Q) steps (5A relay)

45° t0 90° in 1° steps
Automatically set according to residual current compensation
setting of reactance element

Eﬂ-to-fault and Stub protection

@ycrcurrent

0.4 to 3.0A in 0.1A steps (1A relay)
2.0 to 15.0A in 0.1A steps (5A relay)
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Broken Conductor Detection

Broken conductor threshold (I/1,):
DTL delay:

OFF, 0.10 to 1.00 in 0.01 steps
0.00 to 300.00s in 0.01s steps

Voltage Transformer Failure Supervision

Undervoltage element (phase-to-phase)
Undervoltage element (phase-to-earth)

Current change detection element

Residual voltage element

Residual current element

50 to 100V in 1V steps
10 to 60V in 1V steps

0.1A fixed (1A relay)
0.5A fixed (5A relay)

20V fixed

Common use with earth fault detection elefment

Power Swing Blocking

N

Detection zone (PSBZS, PSBZG)

Current change detection element

Detection time

Resetting time

2.5 to 75.0Q2 in 0.1Q) steps (1A relay)
0.50 to 15.00 in 0.01€2 steps (SA relay)

0.1 to 2.0A in 0.1A steps (1A rélay)
0.5 to 10.0A in 0.1A steps (3A relay)

30 to 60ms in 1ms steps
500ms fixed

Out-of-step Protection

AN

Resistive reach (OSTR1)

Resistive reach (OSTR2)

Resistive reach (OSTXF)

Resistive reach (OSTXF)

Detection time (TOST)

15 to 150Q i1 Q2 'steps (LA relay)
3.0 to 30.0Q2 1 03LQ steps (SA relay)

5 to 50Quin, 1O steps (1A relay)
1.0 to 10.0Q in 0°1Q2 steps (5A relay)

5 to 250Q,in 1Q steps (1A relay)
1.040,50.0X1n 0.1Q) steps (5A relay)

1"0,500in 1Q) steps (1A relay)
0.2't0, 10.0Q in 0.1Q steps (5A relay)

0%0i1¢to 1.00s in 0.01s steps

Breaker Failure (BF) Protection

RV 4

Overcurrent element

BF timer for retry-trip of failed breaker
BF timer for related breaker trip
Operating time of overcurrent element

Resetting time of overcurrent element

0.1 to 2.0A in 0.1A steps (1A relay)
0.5 to 10.0A in 0.1A steps (5A relay)

50 to 500ms in 1ms steps
50 to 500ms in 1ms steps
less than 20ms at S0Hz or less than 17ms at 60Hz
less than 15ms at 50Hz or less than 13ms at 60Hz

Inverse Time Overcurrent ProteM\

Overcurrent

Time multiplier
Characteristic

Accuracy of inversé'time ‘¢haracteristics

Reset definite time!

0.10 to 5.00A in 0.01A steps (1A relay)
0.5 to 25.0A in 0.1A steps (5A relay)

0.05 to 1.00 in 0.01 steps
Refer to Figure 8.

Standard, Very and Long-time: IEC60255-3 class 5
Extremely inverse: IEC60255-3 class 7.5

0.0 to 10.0s in 0.1s steps

Definite Time Overcﬂent Protection

Overcurrent

Time for delayed trip

Operating fime of overcurrent element

Aecuracyof pick-up value

0.1 to 20.0A in 0.1A steps (1A relay)
0.5 to 100.0A in 0.1A steps (5A relay)

0.00 to 10.00s in 0.01s steps
less than 20ms
+5%
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Directional Earth Fault Protection

Characteristic angle
Polarising voltage (3V0)

Zero-sequence current (310)

Time multiplier for inverse time characteristic
Definite time delay for backup trip

Accuracy of pick-up value

0 to 90° in 1° steps (310 lags for —-3VO0)
1.7t0 21.0V in 0.1V steps

0.10 to 1.00A in 0.01A in 0.01A steps (1A relay)
0.5 to 5.0A in 0.1A steps (5A relay)

0.05 to 1.00 in 0.01 steps
0.00 to 10.00s in 0.01s steps
5%

Directional Earth Fault Command Protection

Time for delayed trip

Coordination time

0.00 to 0.30s in 0.01s steps

0 to 50ms in 1ms steps

Inverse Time Earth Fault Protection

o N\

Earth fault

Time multiplier
Characteristic

Accuracy of inverse time characteristics

Reset definite time

0.10 to 1.00A in 0.01A steps (LA relay)
0.5 to 5.0A in 0.1A steps (5A relay)

0.05 to 1.00 in 0.01 steps
Refer to Figure 8.

Standard, Very andduongstime: IEC60255-3 class 5
Extremely inverse: IEC60255-3 class 7.5

0.0 to 10.0simy0. 1's steps

Definite Time Earth Fault Protection

~ \»

Earth fault

Time for delayed trip

Accuracy of pick-up value

0.10 to TMOOAm0.01A steps (1A relay)
0.5 t0/5.0A 0. 1A steps (5A relay)

0.00 to 10:00s in 0.01s steps
£5%

Weak Infeed and Echo Protection

/7y

Phase-to-phase undervoltage element

Phase-to-earth undervoltage element

50%0 100V in 1V steps
10 to 60V in 1V steps

Thermal overload Protection

Thermal setting (THM = k.Ig )

Time constant (1)
Thermal alarm

Pre-load current setting

OFF, 0.40 — 2.00A in 0.01A steps (1A rating)
OFF, 2.0 — 10.0A in 0.1A steps (5A rating)

0.5 — 300.0mins in 0.1min steps
OFF, 50% to 99% in 1% steps

0.00 — 1.00A in 0.01A steps (1A rating)
0.0 — 5.0A in 0.1A steps (5A rating)

N
Overvoltage Protection ;\

1%, 2" Overvoltage thresholds:

Delay type:

IDMTL Time MulfiplierSetting TMS:
DTL delay:

DO/PU ratio

Reset Delay (1* threshold only):

OFF, 5.0 — 150.0V in 0.1V steps (for both phase-to-phase and
phase-to-neutral voltage)

DTL, IDMTL(1* threshold only)
0.05 — 100.00 in 0.01 steps

0.00 —300.00s in 0.01s steps

10 —98% in 1% steps

0.0 —300.0s in 0.1s steps

Undervoltage Protection

1%, 2" Undervoltage thresholds:

Delayigypes

IDMTE"Time Multiplier Setting TMS:
DID delay:

DO/PU ratio

Reset Delay (1* threshold only):

OFF, 5.0 - 150.0V in 0.1V steps (for both phase-to-phase and
phase-to-neutral voltage)

DTL, IDMTL(1* threshold only)
0.05 —100.00 in 0.01 steps

0.00 —300.00s in 0.01s steps

10 — 98% in 1% steps

0.0 — 300.0s in 0.1s steps
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Autoreclose Function

Number of shots

Timer settings

Dead time for single-phase autoreclose
Dead time for three-phase autoreclose
Multi-shot dead line time

Multi-shot reset time

Reclaim time

Pulse width of reclosing signal output
Autoreclose reset time

Reset time for developing fault
One-and-a-half breaker scheme
Follower breaker autoreclose delay time
Voltage and synchronism check element
Synchronism check angle

UV element

OV element

Busbar or line dead check

Busbar or line live check

Synchronism check time

Voltage check time

Operating time of synchronism check element

Operating time of UV and OV elements

1 to 4 shots

0.01 to 10.00s in 0.01s steps
0.01 to 100.00s in 0.01s steps
5.0 to 300.0s in 0.1s steps

5.0 to 300.0s in 0.1s steps
5to 300s in 1s steps

0.1 to 10.0s in 0.1s steps

0.01 to 100.00s in 0.01s steps
0.01 to 10.00s in 0.01s steps

0.1 to 10.0s in 0.1s steps

5to 75° in 1° steps

10 to 150V in 1V steps

10 to 150V in 1V steps

10 to 150V in 1V steps

10 to 150V YV steps

0.01 t0,10.00s%n 0:01s steps
0.01 to 1200s 110:0 s steps
less than 50ms

less than 40ms

Fault Locator

oS

Line reactance and resistance setting

Line length
Correction factor of impedance between lines
Correction factor of impedance between in each phase

Accuracy

Minimum measuring cycles

0:0 t0 999.9Q in 0.1Q) steps (1A relay)
000 to 199.99Q2 in 0.01Q2 steps (5A relay)
0.0 to 399.9km in 0.1km steps

80 to 120% in 1% steps

80 to 120% in 1% steps

1+2.5km (up to 100km)

£2.5% (up to 399.9km)

2.5 cycles

N4

Disturbance Record Initiation

Overcurrent element

Undervoltage element

Pre-fault time

Post-fault time

0.1 to 50.0A in 0.1A steps (1A relay)
0.5 to 250.0A in 0.1A steps (5A relay)

0to 132V in 1V steps (for phase fault)
0to 76V in 1V steps (for earth fault)

0.3s fixed
0.1 to 3.0s in 0.1s steps
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Communication Port

Front communication port (local PC)
Connection
Cable type
Cable length
Connector
Rear communication port (remote PC)
RS485 I/F:
Transmission data rate for RSM system

Point to point

Multi-core (straight)

15m (max.)

RS232C 9-pin D-subminiature connector female

64kbps

Connection Multidrop mode (max. 32 relays)
Connector Screw terminals
Cable and length Twisted pair cable, max. 1200m
Isolation 2kVac for Imin.
Fibre optic I/F: ST connector, graded-index multi-mode’50/125um or
62.5/125um type optical fibres
Ethernet LAN I/F: 10BASE-T, RJ-45 connector
IRIG-B Port N o N
Connection BNC connector
Cable type 50 ohm coaxial cable

Binary Inputs

NV

Operating voltage

Typical 74Vde(min¥/0Vdc) for 110V/125Vdc rating
Typicalih38Vide(min.125Vdc) for 220V/250Vdc rating
Typieal 31Vidc(min.28Vdc) for 48V/54V/60Vdc rating
Typical 1§ Vdc(min.14Vdc) for 24Vdc rating

Contact Ratings

Trip contacts

Make and carry

Break

Auxiliary contacts

S5Agontinuously,
30A, 290Vdc for 0.5s (L/R=10ms)

0.15A, 290Vdc (L/R=40ms)

Case colour

Installation

Make and carry 4A continuously,
10A, 220Vdc for 0.5s (L/R = 5ms)

Break 0.1A, 220Vdc (L/R=40ms)
Durability

Make and carry 10,000 operations minimum

Break 100,000 operations minimum
Mechanical design r_‘v
Weight 10kg (Type-A), 13kg (Type-B)

2.5Y7.5/1(approximation to Munsell value)

Flush mounting or rack mounting
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CT Requirement

The requirement for minimum CT knee-point voltage for GRZ100 is assessed for the followifig
three cases separately:

a) Stability for faults beyond the zone 1 reach point:
Vie> ki X I 21 max X (Ret + Ry)

b) Stability for close-up reverse faults:
Vi ko X It rey max X (Rt 7 Ry)

¢) Dependability of tripping for close-up forward faults:
Vi> k3 XIf max X (Rt + Ry)

where,

Vi: Knee point voltage.

If ;1 max: Maximum fault current at the zone 1 reach point.
If rev max: Maximum close-up reverse fault current.

If max: Maximum close-up forward fault current.

R.: Resistance of CT.

R,: Burden including connecting leads.

ki, ky, ks: Transient dimensioning factor

(All values refer to the CT secondary side)

The minimum requirement for Vi i§ determined for each of the three cases and the highest of the
three results is used to dimension thefCT. k;, k, and k; are chosen depending on the primary
system time constant as follows:

Primary system time Transient dimensioning factor, k
constant, Td (ms) | 7a) Stability forfatlts b) Stability for c) Dependability of
begyond.the zone 1 close-up reverse tripping for close-up
reach,points(ls ;1 max) faults (If rov max) forward faults (I max)
Ky Kz K3
<35 6 2 2
<50 7 3 2
<75 8 6 2
< 100 8 6 2
<150 8 6 2
Notes?
1. Knee-point voltage, Vi, is defined according to IEC 60044-1 as the minimum sinusoidal

e.m.f. (r.m.s.) at rated power frequency when applied to the secondary terminals of the
transformer, all other terminals being open circuited, which when increased by 10%, causes
the r.m.s. exciting current to increase by no more than 50%.

2. In cases where CTs are specified as P-class protective current transformers according to IEC
60044-1 (e.g. 5P10, 5P20 etc.), the knee point voltage can be approximated as follows:
Vi~ 0.8 xnx I, x (R + Ryp)

where,
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Vi Knee point voltage.
L Rated secondary current.
R Resistance of CT. O
Rya: Rated burden. O
n: Accuracy limiting factor of CT (e.g. 20 for 5P20)
(All values refer to the CT secondary side) S

Remanent flux has not been considered. In cases where a high level of re t flux may be
experienced, it may be necessary to include an additional margin wh& signing the CT.

The data provided is valid for 50Hz and 60Hz power systems. @

U .,
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ENVIRONMENTAL PERFORMANCE CLAIMS

Test | Standards | Details

Atmospheric Environment

Temperature IEC60068-2-1/2 Operating range: -10°C to +55°C.

Storage / Transit: -25°C to +70°C.
Humidity IEC60068-2-78 56 days at 40°C and 93% relative humidity.
Enclosure Protection IEC60529 IP51 (Rear: IP20)

Mechanical Environment

Vibration

IEC60255-21-1

Response - Class 1
Endurance - Class 1

Shock and Bump IEC60255-21-2 Shock Response Class 1
Shock Withstand Class 1
Bump Class 1

Seismic IEC60255-21-3 Class 1

Electrical Environment

AN

Dielectric Withstand |IEC60255-5 2kVrms for 1 minute between alkierminals and earth.
2kVrms for 1 minute betwegenjindependent circuits.
1kVrms for 1 minute acrass normally open contacts.
High Voltage Impulse IEC60255-5 Three positive andithregynegative impulses of 5kV(peak), 1.2/50ps, 0.5J

between alltérminalsiand between all terminals and earth.

Electromagnetic Environment

WM\

High Frequency
Disturbance / Damped
Oscillatory Wave

I[EC60255-22-1 Class 3,
IEC61000-4-12 /
EN61000-4-12

1MHz 2:5kV applied to all ports in common mode.
1MHz 1:0kV applied to all ports in differential mode.

Electrostatic Discharge IEC60255-22-2 Class 3, 6kV contact discharge, 8kV air discharge.

I[EC61000-4-2 / EN610004-2
Radiated RF IEC60255-22-3 Class3, Field strength 10V/m for frequency sweeps of 80MHz to 1GHz and
Electromagnetic IEC61000-4-3 / EN61000:4-3 1.7GHz to 2.2GHz. Additional spot tests at 80, 160, 450, 900 and
Disturbance 1890MHz.

Fast Transient Disturbance

IEC60255-22-4, IEC61000-4%4
| EN61000-4-4

4kV, 2.5kHz, 5/50ns applied to all inputs.

Surge Immunity I[EC60255-22-5, 1.2/50ps surge in common/differential modes:
IEC61000-425,/ EN61000-4-5 HV ports: 2kV/1kV (peak)
PSU and I/O ports: 2kV/1kV (peak)
RS485 port: 1kV (peak)
Conducted RF |[E€60255=22-6 Class 3, 10Vrms applied over frequency range 150kHz to 100MHz. Additional spot
Electromagnetic |IEC61000-4-6 / EN61000-4-6 tests at 27 and 68MHz.
Disturbance
Power Frequency |EC60255-22-7, 300V 50Hz for 10s applied to ports in common mode.

Disturbance |EC61000-4-16 / 150V 50Hz for 10s applied to ports in differential mode.
EN61000-4-16 Not applicable to AC inputs.
Conductedé@and Radiated IEC60255-25, Conducted emissions:
Emissions EN55022 Class A, 0.15 to 0.50MHz: <79dB (peak) or <66dB (mean)
IEC61000-6-4 / EN61000-6-4 0.50 to 30MHz: <73dB (peak) or <60dB (mean)
Radiated emissions (at 30m):
30 to 230MHz: <30dB
230 to 1000MHz: <37dB
89/336/EEC Compliance with the European Commission Electromagnetic
Compatibility Directive is demonstrated according to EN 61000-6-2 and
EN 61000-6-4.
73/23/EEC Compliance with the European Commission Low Voltage Directive is

demonstrated according to EN 50178 and EN 60255-5.
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Symbols used in the scheme logic and their meanings are as follows:

Signal names

Marked with [ ] : Measuring element output signal
Marked with f
Marked with[CT—2]: Signal number and name of binary input by PLC function

Signal No. Signal name

Marked with [
Marked with "
Unmarked

AND gates

Signal number

]: Scheme

n

: Scheme

: Internal scheme logic signal

A ——
B —
C —

— Output

Qo

B —

C —|

— Output

B —

C —|

— Output

switch

switch position

OO

4

gir;ases

C Output
1 1 1
0

A B C Output
1 1 0 1
Other cases 0

A B C Output
1 0 0 1
Other cases 0

A B C Output
0 0 0 0
Other cases 1

A B C Output
0 0 1 0
Other cases 1

A B C Output
0 1 1 0

Other cases
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Signal inversion

P— Output

Timer

XXX -YYY

0 t
—#—

XXX -YYY

One-shot timer

{y
R

Output

C)O

4

o>

Delaye pick-up timer with

d setting
XXX: Settime \

Delayed drop-off ti @ﬁxed setting
XXX:  Set m&
i Qer with variable setting
etting range

Delaye -
XXX - S
&(y drop-off timer with variable setting
A

-YYY: Setting range

— M
A—_ L v v
XXX - YYY Output J: [ 1

XXX -YYY: Setting range

- O
Flip-flop K\
S R Output
S 0 0 No change
F — Output 1 0 1
0 1 0
1 1 0
Output A Switch Output
1 ON 1
Other cases 0
Switch Output
+ N Output ON 1p
ON OFF 0
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1. Power System Data

[Example system] O
As/s B s/s

<——Line length: 16.8km ——> O

4

CT:600/5A CT:600/5A N@

VT:150kVA[3 : 110VA[3 VT: 150kV/\/§® 3
e Line impedance of A s/s - Bs/s 0
s/

- Positive sequence impedance: 0.0197 +j0.2747 (ohm:
- Zero sequence impedance: 0.4970 +;1.4387 (oh Q
- Mutual impedance: 0.0212 +;0.37 (D@?
e Back impedance
- As/s: 0.94 (%pu) at I00MVA base
- B s/s: 0.94 (%pu) at 100MVA base \
e Normal load current:  594.7A @K

e Minimum fault current: 2.05

2. Relay Setting \

- Relay application:
Relay type: -201

Protection sche’{\, (Blocking overreach protection), 3 zone time-stepped distance

rotection

Autoreclos% 1+3
3. Setting Calculati O
3.1

N@urrent

culdte load current, back impedance is converted from a percent unit value to an
impe e value.

Base impedance Zbase = (Vbase)*/VAbase
4
= (150kVA/[3 100MVA
=75 ohms
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Therefore, load current I, is:

IL, = (Source voltage)/(A s/s back impedance + Line impedance + B s/s impedance) :

= (150kVA[3 )/(0.94 x 75 + 16.8 x[(0.0197% + 0.2747%) + 0.94 x 75)
~594.7A O
3.2 Minimum fault current

L 4
The minimum fault current Ifmin on a protected transmission line is the curr@e phase to

earth fault on the nearest remote terminal. \
Asls B s/s @

<——Line length: 16.8km ————> 0
)

Earth fault

Y
GRZ100
To calculate Ifmin, zero sequence earth fault % ), positive sequence earth fault current
cu

(I1) and negative earth fault current (I2) are (&O as follows:
Ip =11 = I2 = (Source voltage)/{(Back i cevof A s/s)

+ i line zero sequence impedance)
+

smission line positive sequence impedance) x 2*}

= (150kVA/[3 )/{( N +16.8 xA[(0.4970° + 1.4387°)
+ % x~/(0.0197> +0.2747°%) }

= 822.28A

So,

Tfmin=10 + 11+ & 228 =2.47kA

*Note: @ ing that positive sequence impedance = negative sequence impedance.

%

407 —



TOSHIBA

6F2S0846

3.3 Scheme setting

Element Contents Setting
SCHEME Protection scheme selection BOP
Z8-C Mho or Quadrilateral characteristic Mho or Quad (Note *1)
ZG-C Mho or Quadrilateral characteristic Mho or Quad (Note *1)
CRSCM Carrier out of service ON
CHSEL Carrier channel configuration SINGLE
BOSW Carrier sending signal A
ZONESEL Carrier control element Z2
ECHO ECHO carrier send ON
WKIT Weak carrier trip ON
CH-DEF DEF carrier channel 4
PSB-Z1 PSB for Z1 elements ON
PSB-Z1X PSB for Z1X elements ON
PSB-Z2 PSB for Z2 elements ON
PSB-Z3 PSB for Z3 elements ON
PSB-CR PSB for carrier trip ON
PSB-ZF PSB for ZF elements OFF
PSB-ZR1 PSB for ZR1 elements OFF
PSB-ZR2 PSB for ZR2 elements OFF
PSB-TP Trip under PSB ON
BLZONE Blinder setting mode COM
Z1CNT Z1 trip mode 1
TPMODE Trip mode -
STUB STUB protection OFF
SOTF-0OC SOTF OC trip ON
SOTF-Z1 SOTF Z1 trip OFF
SOTF-22 SOTFZ2rip OFF
SOTF-Z3 SOJFZ3 trip OFF
SOTF-F SOTFZE trip OFF
SOTF-R1 SOTE ZR1 trip OFF
SOTF-R2 SQTF ZR2 trip OFF
SOTF-ND SOTF ZND trip OFF
ZFBT ZF element back-up trip OFF
ZR1BY; ZR1 element back-up trip OFF
ZR2BT ZR2 element back-up trip OFF
ZNDBT ZND element back-up trip OFF
OCBY, OC back-up trip OFF
OCIBT OClI back-up trip OFF
EFBT EF back-up trip ON
EFBTAL EF back-up trip alarm ON
DEFFEN DEF back-up trip ON
DEFBTAL DEF back-up trip alarm ON
BF1 CBF re-trip OFF
BF2 CBF related trip OFF
BFEXT CBF initiation by ext. trip OFF
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34

OST Out of step trip OFF
THMT Thermal trip OFF
THMAL Thermal alarm OFF
Autoreclose mode | Autoreclosing mode SPAR&TPAR
ARC-SM Multi. Shot ARC mode OFF
ARC-CB ARC mode for 1.5CB system -
ARC-DEF REC. by DG carr. trip OFF
ARC-BU ARC initiated by back-up trip OFF
ARC-EXT ARC initiated by ext. trip OFF
VCHK TPAR condition LB
VTPHSEL VT phase selection A
VT-RATE VT rating PH
3PH-VT 3ph. VT location B
Impedance setting Q

Element Standard setting (Recommended) etting

218 80% of protected line reactance

Z1XS 130%

Z2S 130%

Z38 300%

2386

Z4S 120% of Z3S setting

Z1G 75%

Z1XG 130%

Z22G 130%

Z3G 500%

Z3G6O

Z4G 120% of Z3G setting

PSBSZ rating) 2 ohms

(5A rating) 2 ohms

Step 1

2

Relay impedance = k x Actual impedance

Faétor “k” is calculated as follows:

K = (CT ratio)/(VT ratio) = (600/5A)/(150kVA[3 )/(110V)A[3 )) = 0.088

Calcung impedance from the given recommended reach point table.

ly the actual impedance by the factor “k” to calculate the relay impedance:

OO

4

Note *1: Z3S0 and Z3GH line angle settings are applicable if [ZS-C] and [ZG-C] are set to

“MhO”.

Line angle 6 = tan'(0.2747/0.0197) = 85.9°
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3%

The line angle setting is set to 85°. Alternatively set to a smaller angle (e.g. 80°) in consideration
of higher levels of fault resistance.

<Z1S, Z1XS, Z2S, Z3S, Z4S, Z1G, Z1XG, Z2G element>

Z18S, Z1XS, 728, 73S, Z4S, Z1G, Z1XG, Z2G element settings are calculated as shownlin the

following table.

<Z3G, Z4G element>

Zero sequence current compensation is not applied to Z3 or Z4. Z3G and Z4GSettings should be
larger than the calculated values because of the underreaching effect without zero sequence

current compensation.

a. Setting condition of Z3G element:

The Z3G element must operate on all faults for which the Z2Gyelement operates.

(lower setting limit: Z3G > Z2G)

The Z3G element must not operate on load current. (uppes setting limit), so:

X3G setting = [Zline x 130%](Z2G setting) X 26(operating margin for no zero phase
sequence current compensation) x hS(éperating margin)

= 500% of Zline

b. Setting condition of Z4G element

The operation zone of the Z4G elementyincludes the operating zone of the Z3G element

remote terminal relay.

Element Actual impedance | k factor Relay impedance
(ohms) (ohms)
218 3.692 0.32
Z1XS 5999 0.53
228 51999 0.53
Z38 13.84 1.22
243 16.61 1.46
Z21G 3.461 0.088 0.30
Z1XG 5.999 0.53
226G 5.999 0.53
Z3G 23.07 2.03
246G 27.68 2.44
psBsz | @ - 2.00
psBGz | @ - 2.00

Blinder setting

Zero sequence compensation is not applied to the blinder elements.

Recommended setting: 5.00 ohms

These elements should not operate under maximum load current:

Rset <load impedance/margin
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3.6

<V rating/(2.5 times of I rating)
= (110VA[3 /(2.5 x 5A)

=5.08 O

Element Setting O
BFRS 5.00 Q
BFLS 6 120°
BRRS 5.00 Q
BRLS Linked with BFRS %
BFRG 5.00 Q \
BFLG 0 120° @
BRRG 5.00 Q 0
BRLG Linked with BRRG
Zero sequence compensation Q
In the GRZ100, vector type zero sequence compensa is applied to Zone 1 and Zone 2, and
the compensation factor is given in the resistive ive components independently.

Step 1 \

Calculate the positive, zero sequence impedan nd mutual impedance:
Z1=[R1:0.0197] +j[X1: 0.2747] (
Z0 =[Rp: 0.497] +j[X0: 1.4

Zm = [Rp: 0.0212] + J[Xm\ (ohms)

Step 2
Calculate the zero and m uence compensation factor setting according to the following
equations: * \

KRS =R/ 497/0.0197 = 2523 (*2)

=1.4387/0.2747 = 524

Kxs = XXy x =1. . =
KRm= 100 =0.0212/0.0197 = 108
Kx 1 x 100 =0.3729/0.2747 = 136

f the calculated value exceeds 1000, then a setting of 1000 should be applied, this being
considered to be the maximum practical value.

Element Setting
L 4 KRS 1000
Kxs 524
KRm 108
KXm 136
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3.7  Current setting
a. Definite time earth fault protection (EF)

The EF element may be used either to provide back-up earth fault protection \or,
alternatively, open circuit protection. For example, to detect open faults of the CT gircuit,
the operating value of the detector should be lower than the normal load current on the ling:

EF < (normal load current/CT ratio) x 0.5
= (594.7 x 5/600) x 0.5
=2.48A

Element Setting (A)
EF 24

b. Directional earth fault element (DEF)

The DEF element should not be operated by the unbalance cusrent or voltage present in
normal conditions. It is recommended to set the current and voltage after measuring the
actual unbalance residual current and voltage on the gite:

DEFFI, DEFRI > Max. zero sequence current (31g)¥n noermal conditions

DEFFV, DEFRV > Max. zero sequence voltagé"@Vy) in normal conditions

Element Setting
DEFFI 2.5 (A)
DEFRI 2.5(A)
DEFFV 210°V)
DERRV 21.0 (V)
DEFF 0 85
DEFR O 85

c. IDMT overcurrent element(EFI)

The EFI elementfshould not be operated by the unbalance current present under normal
conditions. It 4s fecommended to set the current after measuring the actual unbalance
residual current¥for the protected line.

EFI > Max, zero sequence current (31g) in normal condition

Element Setting
EFI 25(A)
TEFI 0.5
MEFI S

DEFI F

d. Switch-on-to-fault/stub protection (OCH)

The setting of the OCH element should be lower than the minimum fault current (Ifinin) at
the busbar:

OCH < (Ifmin/CT ratio) x 0.5
= {(0.8(margin) x 2.47kA)/(600/5)} x 0.5
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=8.23A

e. Breaker failure protection (BF)

Element Setting
OCH 8.2 (A) O
The setting of the BF element should be lower than the minimum fault current:

OCBF < (Ifmin/CT ratio) x 0.5
= {(0.5 x 2.47kA)/(600/5)} x 0.5

Setting of TBF1 = Breaker opening time + OCBF reset time +®
= 40ms + 10ms + 20ms 0
= 70ms
Setting of TBF2 = TBF1 + Output relay operatin QBreaker opening time +
OCBF reset time + Margin
= 70ms + 10ms + 40ms + 1 + s
= 140ms
Element Setti
OCBF 5.1
TBF1
TBF2
38  Undervoltage element \
a. Undervoltage element wi t compensation (Phase selector)

@) Undervoltag’e elgmen CV)
The UVCV {& ould be set not to work with the current of the power system.
a

UvCv voltage x 0.7

x 0.7

(X@tting (UVCZ)

UVCZ element is set to the line impedance value:

CZ =16.8 x~/(0.0197*+0.2747%) x 0.088

=0.41 ohms
4 :
Element Setting
uvev 45V
uvcz 0.41
uvCc o 85
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b. VT failure supervision

The undervoltage element for VT failure supervision (UVFS, UVFQ) is set to about 50% of

the rated voltage.
Element Setting
UVFS 52V
UVFG 30V

c. Weak infeed tripping function

The undervoltage element for weak infeed tripping (UVLS, UVLG)%is, set,to70% of the
rated voltage.

Element Setting
UVLS v
UVLG 45V

3.9  Time setting

Time delay setting for zone distance protection
b. Coordination time setting for protection signaling channel

This time setting is required only for the Blocking scheme. The time should be set larger
than the time delay of protection signalingiequipment (PSE) including propagation time of
PLC (Power Line Carrier) or other commuaication link. The time setting should include an
operation margin of Sms.

Time setting = Time delay offPSE+ Margin
=12ms + 5ms
= 17ms
c. Time setting of earth fault element EF (TEF)

This time setting issfortime delay of the EF element. If it is set to 3s, the trip/alarm contact
will close 3s aftér detecting an unbalance current (residual current) such as a CT open
circuit fault.:9lh addition to CT open circuit faults, this element can detect a broken
conductor cenditipn:

d. Time setting,of directional earth fault relay (TDEF)

Set the tumefdelay for the directional earth fault element for back-up.

Element Setting (s)
TZ18 0.00

TZ28 0.30

TZ38 0.40

TZ21G 0.00

TZ2G 0.30

TZ3G 0.40
TCHD 0.017

TEF 3.00

TDEF 3.00
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3.10 Autoreclose setting

Dead timer reset timing

b. Dead line timer
The SPAR and TPAR timer are provided to present the deionized time of the line. The
SPAR element is initiated simultaneously by the reclose initiation for singlespele
autoreclose dead time. TPAR is for three-pole autoreclose dead time.

c. Reclaim timer
The reclosing command signal is blocked during adjusted time set by re€laim timer, after
the breaker is closed manually or automatically.

d. ARC reset timer
This time element starts to run upon reclosing initiation.

e. ARC output pulse timer
The duration of the reclosing pulse depends on the operationytime of the breaker. The
required pulse time is set by this time element.

Element Setting (s)
TEVLV 0.30
TSPR 0.80

TTPR 0.60
TRDY 60

TRR 2:00

W 02

3.11  Synchronism check element

The synchronism check element setting is as follows.

Element Setting
SY1av 83V
SY10V 51V
SY16 30deg.
TSYN1 1.00s
TDBL1 0.05s
TLBD1 0.05s
OvB 51V
UVB 13V
OVL1 51V
UVL1 13V
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IEC60870-5-103 Configurator

IEC103 configurator software is included in a same CD as RSM 100, and can be installed eagily
as follows:

Installation of IEC103 Configurator
Insert the CD-ROM (RSM100) into a CDROM drive to install this software on a PC.

Double click the “Setup.exe” of the folder “\IEC103Conf” under the root directory, and
operate it according to the message.

When installation has been completed, the IEC103 Configurator will be régistered in the start
menu.

Starting IEC103 Configurator

Click [Start]—>[Programs]—[IEC103 Configurator] >[IECCenf]| tosthe IEC103 Configurator
software.

Note: The instruction manual of IEC103 Configiiratos, can be viewed by clicking
[Help]—[Manual] on IEC103 Configuratoft.

IEC60870-5-103: Interoperability
1. Physical Layer
1.1 Electrical interface: EIA RS-485
Number of loads, 32 for onegfatection.equipment
1.2 Optical interface
Glass fibre (option)
ST type connector (option)
1.3 Transmission gpeed

User setting: 9600%x, 19200 bit/s

2. Application Layer
COMMON ADDRESS of ASDU
On¢g COMMON ADDRESS OF ASDU (identical with station address)

3. List of Tnformation

The following items can be customized with the original software tool “IEC103 configurator”.
(For details, refer to “IEC103 configurator” manual No.6F2S0839.)

4 Items for “Time-tagged message”: Type ID(1/2), INF, FUN, Transmission
condition(Signal number), COT

- Items for “Time-tagged measurands”: INF, FUN, Transmission condition(Signal
number), COT, Type of measurand quantities

- Items for “General command”: INF, FUN, Control condition(Signal number)

- Items for “Measurands”: Type ID(3/9), INF, FUN, Number of measurand, Type of
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measurand quantities
- Common setting

e Transmission cycle of Measurand frame
e FUN of System function
e Test mode, etc.

CAUTION: To be effective the setting data written via the RS232C, turn off the DE supply
of the relay and turn on again.
3.1 IEC60870-5-103 Interface
3.1.1 Spontaneous events

The events created by the relay will be sent using Function type (FUN),/ Information numbers
(INF) to the IEC60870-5-103 master station.

3.1.2 General interrogation

The GI request can be used to read the status of the relay /thewFunction types and Information
numbers that will be returned during the GI cycle ate'showat'in the table below.

For details, refer to the standard IEC60870-5<103%section 7.4.3.
3.1.3 Cyclic measurements

The relay will produce measured values using, Type ID=3 or 9 on a cyclical basis, this can be
read from the relay using a Class 2 poll. Theyate at which the relay produces new measured
values can be customized.

3.1.4 Commands

The supported commands can Be, customized. The relay will respond to non-supported
commands with a cause of transmission (COT) of negative acknowledgement of a command.

For details, refer to the Standard IEC60870-5-103 section 7.4.4.
3.1.5 Test mode

In test mode, bath spentaneous messages and polled measured values, intended for processing
in the control#System) are designated by means of the CAUSE OF TRANSMISSION ‘test
mode’. This'‘means that CAUSE OF TRANSMISSION = 7 ‘test mode’ is used for messages
normally'transmitted with COT=1 (spontaneous) or COT=2 (cyclic).

For detailspréfer to the standard IEC60870-5-103 section 7.4.5.
3.146 Blocking of monitor direction

If thelocking of the monitor direction is activated in the protection equipment, all indications
and measurands are no longer transmitted.

For details, refer to the standard IEC60870-5-103 section 7.4.6.

3.2 List of Information

The followings are the default settings.
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List of Information

IEC103 Configurator Default setting
INF Description Contents Gl |Type| COT FUN DPI
ID Signal No.] OFF| ON

Standard Information numbers in monitor direction
System Function

0 |End of General Interrogation |Transmission completion of Gl items. - 8 10 255 - - -

0 |Time Synchronization Time Synchronization ACK. - 6 8 255 - - -

2 |Reset FCB Reset FCB(toggle bit) ACK - 5 3 128 »- - --

3 |Reset CU Reset CU ACK - 5 4 128 - - -

4 |Start/Restart Relay start/restart - 5 5 128 P - -

5 |Power On Relay power on. Not supported - - -
Status Indications

16 |Auto-recloser active Ifitis possible to use auto-recloser, this item is set | g, 4 {4 g 14 12| 4y 128 1411 1| 2

active, if impossible, inactive.

17 |Teteprotection active 1Lgr‘l’tf;t'§”52f'{;g;;'§;°’l?'::t”'scst"&”lfa;‘:j!ab'e ol | 1] 1,912 128 1412 1| 2
19 |LED reset Reset of latched LEDs - 1 1, 11,12 128 1409 - 2
20 |Monitor direction blocked Ey'g?:n:hflgggtf"z’r‘)‘zi:;f;‘;;:nige'ay tocontrol | 4 9, 11 128 1241 1 2
21 [Tt moce e ot e | o NN & | | e [ ]
22 |Local parameter Setting \é\\l/r:\? i: :z:ﬂg Zgizifsr;asie?he at the local, the Not supported

23 |Characteristic1 Setting group 1 active Gl 1 1,9, 11,12 128 1243 1 2
24 |Characteristic2 Setting group 2 active Gl 1 1,9, 11,12 128 1244 1 2
25 |Characteristic3 Setting group 3 active Gl 1 1,9, 11,12 128 1245 1 2
26 |Characteristic4 Setting group 4 active Gl 1 1,9, 11,12 128 1246 1 2
27 |Auxiliary input1 Binary input 1 No set

28 |Auxiliary input2 Binary input 2 No set

29 |Auxiliary input3 Binary input 3 No set

30 |Auxiliary input4 Binary input 4 No set
Supervision Indications

32 |Measurand supervision | Zero sequence gurrent supervision Gl 1 1,9 128 1267 1

33 |Measurand supervision V Zero seqUence Voltage supervision Gl 1 1,9 128 1268 1

35 |Phase sequence supervision |Negative sequence voltage supevision Gl 1 1,9 128 1269 1

36 |Trip circuit supervision Output‘Gireuit supemvision Not supported

37 |I>>backup operation Not supported

38 |VT fuse failure Vfailure. Gl 1 1,9 128 172 1 2
39 |Teleprotection disturbed CF(Communication system Fail) supervision Gl 1 1,9 128 253 1 2
46 |Group warning Onlygalarming Gl 1 1,9 128 1258 1 2
47 |Group alarm Titip blocking and alarming Gl 1 9 128 1252 1 2
Earth Fault Indications

48 |Earth Faultd1 A phase earth fault No set

49 |Earth Fatlt L2 B phase earth fault No set

50 |Earth Faulti3 C phase earth fault No set

51 |Earth Fault Fwd Earth fault forward Not supported

52 |Earth Fault Rev Earth fault reverse Not supported
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IEC103 Configurator Default setting

INF Description Contents Gl |Type| COT FUN DPI
ID Signal NO.] OFE]JzON

Fault Indications

64 [Start/pick-up L1 A phase, A-B phase or C-A phase element pick-up No set

65 |Start/pick-up L2 B phase, A-B phase or B-C phase element pick-up No set

66 |Start/pick-up L3 C phase, B-C phase or C-A phase element pick-up No set

67 |Start/pick-up N Earth fault element pick-up No set

68 |General trip Any trip -l 2] 1 128 280 | - | 2

69 |[Trip L1 A phase, A-B phase or C-A phase trip No set

70 |Trip L2 B phase, A-B phase or B-C phase trip No set

71 |Trip L3 C phase, B-C phase or C-A phase trip Nosset

72 |Trip I>>(back-up) Back up trip - 2 1 128 194 - 2

73 |Fault location X In ohms Fault location -- 4 1 128 1048 -- --

74 |Fault forward/line Forward fault Not supported

75 |Fault reverse/Busbar Reverse fault Not'supported

76 ;I;:Ir:espr;ci)tt;t;tion Signal Carrier signal sending Net supported

77 |Teleprotection Signal received|Carrier signal receiving Not supported

78 |Zonet Zone 1 trip - 2 1 128 342 - 2

79 |Zone2 Zone 2 trip - 2 1 128 344 - 2

80 |Zone3 Zone 3 trip - 2 1 128 345 - 2

81 |Zone4 Zone 4 trip No set

82 |Zone5 Zone 5 trip No set

83 |Zoneb6 Zone 6 trip No set

84 |General Start/Pick-up Any elements pick-up No set

85 |Breaker Failure CBF trip or CBF retrip HER 1 128 199 | - | 2

86 |Trip measuring system L1 Not supported

87 |Trip measuring system L2 Not supported

88 |Trip measuring system L3 Not supported

89 |Trip measuring system E Not supported

90 |Trip I> Inverse time OC trip - 2 1 128 327 - 2

91 |Trip I>> Definite time OC trip, - 2 1 128 326 -- 2

92 |Trip IN> Inverse time earth fault OC trip - 2 1 128 184 -- 2

93 |Trip IN>> Definite time earth fault, OC'trip - 2 1 128 678 - 2
Autoreclose indications

128 |CB 'ON' by Autoreclose CB closg,command-output - | 1 | 1 | 128 | 291 | - | 2

29 |rnorecome Notsupporte

130 |Autoreclose Blocked Alitoreclose block al | 1| 1,9 | 128 | 15as | 1| 2

Details of Fault Tocation settings in IEC103 configurator

INF | , Tbly| “Offset [Data typel Coeff
73 5 26 short 0.1
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IEC103 configurator Default setting

INF Description Contents Gl T?/[[))e coT | FUN | Max. No.
Measurands

144 |Measurand | <meaurand > No 0

145 |Measurand I,V <meaurand 1> No 0

146 |Measurand I,V,P,Q <meaurand [> No 0

147 |Measurand IN,VEN <meaurand I> No 0

148 I\P/I’eQa;urand IL1,2,3, VL1,2,3, faqgja,ljfz;r:gaill/b, Ve, P, Q, f measurand - 9 2,7 198 9
Generic Function

240 |Read Headings Not supported

241 (I-‘)\’fe:cé:a::lr;)butes of all entries NGt suppBited

243 |Read directory of entry Not supported

244 |Real attribute of entry Not supported

245 |End of GGI Not supported

249 |Write entry with confirm Not supported

250 |Write entry with execute Not supported

251 |Write entry aborted Not supported

Details of MEA settings in IEC103 configurator

INF| MEA| Tbl | Offset |Data type Limit Coeff
Lower | Upper
148 | I1a 1 36 short 0 4096 341333
Ib 1 40 short 0 4096 3141333
Ic 1 44 short 0 4096 341333
Va 1 0 short 0 4096 0.26877
Vb 1 4 short 0 4096 0.26877
Ve 1 8 short 0 4096 0.26877
P 2 8 long 4096 4096 | 0.00071661
2 12 long -4096 4096 | 0.00071661
f 2 16 short 0 4096 0.34133
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IEC103 Configurator Default setting

INF Description Contents Control | Type

direction 1D cot FUN
Selection of standard information numbers in control direction
System functions
o R
0 |Time synchronization - 6 8 255
General commands
16 |Auto-recloser on/off ON/ORE 20 20 128
17 |Teleprotection on/off ON/OFF 20 20 128
18 |Protection on/off *1) ON/QFF 20 20 128
19 |LED reset Reset indication of latched LEDs. ON 20 20 128
23 |Activate characteristic 1 Setting Group 1 ON 20 20 128
24 |Activate characteristic 2 Setting Group 2 ON 20 20 128
25 |Activate characteristic 3 Setting Group 3 ON 20 20 128
26 |Activate characteristic 4 Setting Group 4 ON 20 20 128

Generic functions

Read headings of all defined

240 Not supported
groups

241 Rea.d values or attributes of all Not supported
entries of one group

243 Read directory of a single Not supported
entry

244 Read values or attributes of a Not supported
single entry

245 General Interrogation of Not supported
generic data

248 |Write entry Not supported

249 |Write entry with confirmation Not supported

250 |Write entry with execution Not supported

(*1) Note: While the relay receives the "Rrotection off" command, " IN SERVICE LED" is off.

Details of Command settings in IE€103 configurator

INF DCO
Sig off | Sig on Revay,|Valid time
16 2684 2684 v/ 0
17 2685 2685 v 0
18 2686 2686 v 0
19 0 2688 200
23 0 2640 1000
24 0 2641 1000
25 0 2642 1000
26 0 2643 1000

v/ signal reverse
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Description

Contents

GRZ100 supported

Comment

Basic application functions

Test mode Yes
Blocking of monitor direction Yes
Disturbance data No
Generic services No
Private data Yes
Miscellaneous
Measurand Max. MVAI__ = rated
value times
Current L1 la Configurable
Current L2 Ib Configurable
Current L3 lc Configurable
Voltage L1-E Va Configurable
Voltage L2-E Vb Configurable
Voltage L3-E Ve Configurable:
Active power P P Configurable
Reactive power Q Q Configurable:
Frequency f f Gonfigurable
Voltage L1 - L2 Vab Configurable

Details of Common settings in IEC103 configutator

- Setting

- Remote operation valid time [ms];
- Local operation valid time [ms]:

file’s remark:

- Measurand period [s]:

- Function type of System functions:

- Signal No. of Test mode:

GRZ100 1.00

4000
4000
2
128
1242

- Signal No. for Real time and Fault number: 1279
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[Legend]

GI: General Interrogation (refer to IEC60870-5-103 section 7.4.3)
Type ID: Type Identification (refer to IEC60870-5-103 section 7.2.1)

COT: Cause o

0 1O\ L bW

Ne)

11

12:
20;
21:
31:
40:
41
42:
43:
44.

: time-tagged message

: time-tagged message with relative time

: measurands [

: time-tagged measurands with relative time
: identification

: time synchronization

: general interrogation termination

: measurands II

: generic data

: generic identification

: general command

: list of recorded disturbances

: ready for transmission for disturbance data
: ready for transmission of a channel

: ready for transmission of tags

: transmission of tags

: transmission of disturbance values

: end of transmission

f Transmission (refer to IEG60870:5-103 section 7.2.3)

: Spontaneous

: cyclic

: reset frame countbity(FCB)

: reset communigation/unit (CU)
: start / restart

: power on

: test mode

: time synchronization

: generalfntergogation

10:

termination/of general interrogation

: lo€al operation

remete operation

positive acknowledgement of command

negative acknowledgement of command
transmission of disturbance data

positive acknowledgement of generic write command
negative acknowledgement of generic write command
valid data response to generic read command

invalid data response to generic read command
generic write confirmation

FUN: Function type (refer to IEC60870-5-103 section 7.2.5.1)
DPI: Double-point Information (refer to IEC60870-5-103 section 7.2.6.5)

DCO: Double

Command (refer to IEC60870-5-103 section 7.2.6.4)
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O

The file extension of IEC103 setting data is “.csv”. The version name is recommend@oe
provided with a revision number in order to be changed in future as follows:

IEC103 setting data is recommended to be saved as follows:

(1) Naming for IEC103setting data

First draft: sk (0].csv ¢

Second draft:  s#sskkx 02.csv \@

Third draft: sk (03.c9v

r Revision number @

The name “**#**%” is recommended to be able to discriminate the rela e such as GRZ100 or
GRL100, etc. The setting files remark field of IEC103 is able to ente 12 one-byte characters.
It is utilized for control of IEC103 setting data.

i [LH_0L.csv - IEC103 Conliguratur =10 x|
Fil(l) Wiew(Y} Communication() Onlns MerulFl  Help(H)

I'me I |

el tppe:
TGNET0D
Lo Soting fles remark [GRA1001.00
‘ Flemote opersion vabd tine ]
Wils |
Check Sum
Wl Lol operalion: vl e
g lice v ms]
‘ Measurand period [2]

Funciion tyge of Sptiem

(2) Saving thelEC103

The IEC103 setting data iSwecommended to be saved in external media such as FD (floppy disk) or
CD-R, not to re in the folder.

N
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the reply frame from relay contend.

(The sending and receiving timing
coordination is irregular in half-duplex
communication.)

TOSHIBA 6F2S0846
Troubleshooting
No. Phenomena Supposed causes Check / Confirmation
Object Procedure
1 Communication Address setting is incorrect. BCU Match address setting between BCU and*elay.
trouble ,(IE(,”O_B RY Avoid duplication of address with other relay.
communication is
not available.) Transmission baud rate setting is BCU Match transmission baudate setting between
incorrect. RY BCU and relay.
Start bit, stop bit and parity settings of BCU Go over the following,settings by BCU. Relay
fjata that BCU transmits to relay is setting is fixed as following settings.
incorrect. - Start bit: 1bf
- Stop bit: “Ubit
- Parity'setting: even
The PRTCL1 setting is incorrect. (The RY Change'the PRTCL1 setting. Relation between
model with PRTCL1 setting.) PRTC, setting and available transmission
protocal is referred to the following table.
RS485 port at the | PRTCL1 | PRTCLA1
back of the relay | =HDLC =IEC
COM1 (CH1) HDLC IEC
COM2 (CH2) [EC —
RS485 or optical cable interconnection (| _Gable - Check the connection port.(CH1/CH2)
Is incorrect. - Check the interconnection of RS485 A/B/COM
- Check the send and received interconnection of
optical cable.
The setting of converteRis incorrect. Converter | In the event of using G1IF2, change the DIPSW
(RS485/0ptic convefsion jS‘executed setting in reference to INSTRUCTION MANUAL
with the transmission channel, etc.) (6F2S0794).
The relationghip between logical “0/1” of | BCU Check the following;
the signakand'Sig.on/off is incorrect. (In Logical0 : Sig.on
the event offusing optical cable) Logical1:Sig.off
Terminalresistor is not offered. cable Impose terminal resistor (150[ohms]) to both ends
(Especially when RS485 cable is long.) of RS 485 cable.
Relay€annot receive the requirement BCU Check to secure the margin more than 15ms
frame from BCU. between receiving the reply frame from the relay
(The timing coordination of sending and ;rgiutransmntmg the next requirement frame on
receiving switch control is irregular in '
half-duplex communication.)
The requirement frame from BCU and BCU Check to set the time-out of reply frame from the

relay.

Time-out setting: more than 100ms (acceptable
value of response time 50ms plus
margin)
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No. Phenomena Supposed causes Check / Confirmation
Object Procedure
2 HMI does not The relevant event sending conditionis | RY Change the event sending condition (signal
display IEC103 not valid. number) of IEC103 configurator if thefe is a Setting
event on the SAS error. When the setting is correct, checkithesSignal
side. condition by programmable LED, etc.
The relevant event Information Number | RY Match the relevant event Information®Number
(INF) and/or Function Type (FUN) may SAS (INF) or Function Type (FBN) between the relay
be different between the relay and SAS. and SAS.
The relay is not initialised after writing RY Check the sum value of IEC103 setting data from
IEC103 configurator setting. the LCD screen /Whentdiffering from the sum
value on IEC103 configurator, initialise the relay.
It changes to the block mode. RY Change thg)|[ECBRsettling to Normal.
3 Time can be BCU does not transmit the frame of time | BCU Transit the,frame of time synchronisation.
synchronised with | synchronisation.
IEC103 I The settling of time synchronisation RY Changeithe settling of time synchronisation
communication. .
source is set to other than IEC. source'to IEC.

(Note) BCU: Bay control unit, RY: Relay
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L 4

Appendix O \@
Programmable Reset Ch eristics
and Implementation o rmal
Model to IE060255-§D

&
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Programmable Reset Characteristics

The overcurrent stages for phase and earth faults, OC1 and EF1, each have a programmablesreset
feature. Resetting may be instantaneous or definite time delayed.

Instantaneous resetting is normally applied in multi-shot auto-reclosing schemes, to ensure correct
grading between relays at various points in the scheme.

The definite time delayed reset characteristic may be used to provide faster clearangevof intermittent
(‘pecking’ or ‘flashing’) fault conditions. An example of where such phenomenaanaybg’experienced is
in plastic insulated cables, where the fault energy melts the cable insulatiofya@” temporarily
extinguishes the fault, after which the insulation again breaks down and the prgcessyrepeats.

An inverse time overcurrent protection with instantaneous resetting cannotédetect.this condition until
the fault becomes permanent, thereby allowing a succession of suchgbreakdewns to occur, with
associated damage to plant and danger to personnel. If a definite timegeset'delay of, for example, 60
seconds is applied, on the other hand, the inverse time element doesynot reset immediately after each
successive fault occurrence. Instead, with each new fault inceptiongit centinues to integrate from the
point reached during the previous breakdown, and therefore operatesibefore the condition becomes
permanent. Figure O-1 illustrates this theory.

Intermittent
Fault Condition

TRIP LEVEL

/

TRIP LEVEL

Inverse Time Relay
with Instantaneous /

Reset

Inverse Time Relay:
with Definite Time

Reset N |
Delayed Reset

Figure O-1
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Implementation of Thermal Model to IEC60255-8

Heating by overload current and cooling by dissipation of an electrical system follow exponentialstime
constants. The thermal characteristics of the electrical system can be shown by equation (1).

2 _
0= _L (1—e%jx100% (1)

2
AOL

where:

0 = thermal state of the system as a percentage of allowable thermal capacityy

I = applied load current,

IaoL = allowable overload current of the system,

T = thermal time constant of the system.
The thermal state 0 is expressed as a percentage of the thermal capagity of the protected system, where
0% represents the cold state and 100% represents the thermal limit, thatis the point at which no further
temperature rise can be safely tolerated and the system shouldibe dis¢onnected. The thermal limit for

any given electrical plant is fixed by the thermal setting I.oL. [ héyelay gives a trip output when 6 =
100%.

If current I is applied to a cold system, then 8 will rise expenentially from 0% to (I*/Ixo> X 100%), with time
constant T, as in Figure O-2. If 6 = 100%, then the allowable thermal capacity of the system has been reached.

0 (%)

100% | ----Page 8- -mm oo

V2 x100% e fipf-mmmmmmme e

AOL

2 _t
0= (1-e %)x100%

t(s)
Figure O-2

A thermal overload protection relay can be designed to model this function, giving tripping times
according te the IEC60255-8 ‘Hot” and ‘Cold’ curves.

2
t=1-Ln % 1y - Cold curve
" —Tyor |
11,7 ]
t=tLn| 5——— 2) - Hot curve
| " =T
where:
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Ip = prior load current.

In fact, the cold curve is simply a special case of the hot curve where prior load current Ip = 0, cateri
for the situation where a cold system is switched on to an immediate overload.

Figure O-3 shows a typical thermal profile for a system which initially carries normal load current, a
is then subjected to an overload condition until a trip results, before finally cooling to ambi
temperature.

L 4
0 (%) Overlgad Current
Condition /Trip at 100%\
D 1)

Normal Load
Current Condition

432 —



TosH Bpo . 6F2S0846

Appendix P

Inverse Time Characterlstx,b
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IEC/UK Inverse Curves (NI) IEC/UK Inverse Curves (VI)
(Time Multiplier TMS = 0.1 - 1.5) (Time Multiplier TMS = 0.1 - 1.5)
100 100
10
10
O 0
()
g £
= =
o o 1
= =
© IS
@ @
o o
o o
1
0.
0.1 0.01
1 10 0. 0 1 10 _ 100
Current (Multiple of Sett@ Current (Multiple of Setting)
L 4

Normal InverseK\ Very Inverse
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IEC/UK Inverse Curves (El)
(Time Multiplier TMS = 0.1 - 1.5)

1000

100

Operating Time (s)
o

—_—

1 10 100
Current (Multiple of Setting)

Long Time Inverse
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1. Failed module tracing and its replacement

If the “ALARM” LED is ON, the following procedure is recommended. If not repaired, contaget
the vendor.

Procedure Countermeasure

“ALARM” LED ON? No failure

Not displayed

Any LCD messages? Press [VIEW] key Contact the vendor.

Yes
Not displayed

Contact the vendor.

Locate the failed module. Locate thefailed module referring to Table Q-1.

@aution{ Check that the replacement module has an
identical module name (VCT, SPM, 101,
102, etc.) and hardware type-form as the
failed module. Furthermore, the SPM and
FD modules must have the same software

DC supply “OFF” Zfazr’InSGiLand version. Refer to Section

Module replacement

As shown in the table, some of the messages cannot
identify the fault location definitely but suggest plural
possible failure locations. In these cases, the failure
location is identified by replacing the suggested
failed modules with spare modules one by one until
the "ALARM" LED is turned off.

BDC supply “ON”

“‘ALARM” LED OFF?
If both “IN SERVICE” LED and “ALARM” LED are

J/ OFF, check the followings.
Check: Is DC supply voltage available with the correct
End polarity and of adequate magnitude, and

connected to the correct terminals?
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Table Q-1 LCD Message and Failure Location

Message Failure location

VCT SPM I10lor 102 103 104 105 106 FD HMI  Channel Discon- [ AC VT

108 nector

Checksum err X
L 4

ROM data err X
ROM-RAM err X %
SRAM err X
BU-RAM err X @
DPRAM err x 0

EEPROM err x

ADerr x Q

VO err x2)  x(1) @ % (2)
V2err x(2)  x(1) x (2)
10 err x(2)  x(1) x (2)
CTerr x(2)  x(2) \ x (1)

FD stopped x (

DIO err x (2)

RSM err x (1) x (2) @

FD:checksum err x (2) x (1) x (1)
FD: ROM-RAM err x (2) x (1) x (1)
FD: SRAM err x2)  x(1) \ x (1)
FD:Sampling err x (2) x (1) @ x (1)
FD:DO err @) <), O x (1)
FD:ROM data err x (2) x (1) \ x (1)
FD:Unbalanced err x (2) &K x (1)
FD: AID err x (2) @ x (1)

DS fail 2 x (1)

ch. fail \ 2 x() x (1)

VT fail % x(2) x(1)
No-working of x (2) x (1)

LCD

The’location marked with (1) has a higher probability than the location marked with (2).
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2. Methods of Replacing the Modules

A CAUTION When handling a module, take anti-static measures such as wearing ‘an
earthed wrist band and placing modules on an earthed conductivé mat.
Otherwise, many of the electronic components could suffer damage.

CAUTION After replacing the SPM module, check all of the settings including the PLC
and IEC103 setting data are restored the original settings.

The initial replacement procedure is as follows:

1). Switch off the DC power supply.
A WARNING  Hazardous voltage may remain in the DC circliit justafter switching off the
DC power supply. It takes about 30 second§*fer the voltage to discharge.
2). Remove the front panel cover.
3). Open the front panel.

Open the front panel of the relay by unscrewing thetbinding screw located on the left side of
the front panel.

\
—> = N

I T

y = [l

i | =Y
y an | l H H
| ¥ 4 | ——

Case size : 1/2”ir¢hs

4). Detach the holding bar

Detach the module holding bar by unscrewing the binding screw located on the left side of
the bar.
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5). Unplug the cables.

Unplug the ribbon cable running among the modules by nipping the catch (in case of black
connector) and by pushing the catch outside (in case of gray connector) on the connector:

Gray connector ™=

Black connector |:|:|:|

6). Pull out the module.

Pull out the failure module by pulling up or down the tgpyandibottom levers (white).

H

N _

SPM modale

7). Insert the replacement,mogdule.

Insert the replacement medule into the same slots where marked up.

8). Do the No.5eNowssteps in reverse order.

A CAUTION Supply DC power after checking that all the modules are in their original
positions and the ribbon cables are plugged in. If the ribbon cables are not
plugged in enough (especially the gray connectors), the module could suffer
damage.

Details of the gray connector on modules (top side)

X Not enough OEnough
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9). Lamp Test
e |RESET| key is pushed 1 second or more by LCD display off. O

e It checks that all LCDs and LEDs light on. O

10). Check the automatic supervision functions.

e LCD not display “Auto-supervision” screens in turn, and Event Records 4

e Checking the “IN SERVICE” LED light on and “ALARM LED” lig®
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Distance Protection Relay

Relay Type:

Distance protection relay

Relay Model:

-Model100: No autoreclose
18 Bls, 13 BOs, 6 trip BOs
-Model200: With autoreclose for single breaker scheme
18 Bls, 23 BOs, 6 trip BOs
21 Bls, 27 BOs, 6 trip BOs
24 Bls, 41 BOs, 6 trip BOs
22 Bls (12-independent), 19 BOs, 3 trip BOs
25 Bls (12-independent), 23 BOs, 3 trip BOs
-Model300: With autoreclose for one and a half breaker scheme
18 Bls, 23 BOs, 6 trip BOs
21 Bls, 27 BOs, 6 trip BOs
-Model400: With autoreclose for single breaker scheme
/ with fault detector
21 Bls, 35 BOs, 6 trip BOs

-Model500: With autoreclose for one and a half breaker scheme
/ with fault detector
21 Bls, 35 BOs, 6 trip BOs

orzroo]-{ e[ Jo-[ JLIN

Ratings:

1A, 50Hz, 110V/125Vdc
1A, 60Hz, 110V/125Vdc
5A, 50Hz, 110V/125Vdc
5A, 60Hz, 110V/125Vdc
1A, 50Hz, 220V/250Vdc
1A, 60Hz, 220V/250Vdc
5A, 50Hz, 220V/250Vdc
5A, 60Hz, 220V/250Vdc
1A, 50Hz, 48V/54V/60Vdc
1A, 60Hz, 48V/54V/60Vdc
5A, 50Hz, 48V54V/60Vdc
5A, 60Hz, 48V/54V/60Vdc
1A, 50Hz, 24V/30Vdc

1A, 60Hz, 24V/30Vdc

5A, 50Hz, 24V/30Vdc

5A, 60Hz, 24V/30Vdc

Communications:

Fibre optic
Dual RS485
Dual fibre optic
RS485 + fibre optic
Note:
Fibre optic is available for modeli203, 204, 206, 302, 303, 401, 501.
10BASE-T option is available fof'specific €onfiguration.

Miscellaneous:

None
GPS opt.. input

LED label:

Standard
Option: Usef configurable LED label
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Version-up Records

Version Date Revised Section Contents
No.
0.0 Oct. 10, 2006 - First issue
0.1 Nov. 6, 2006 24.9.2 Modified the description and Figures 2.4.9.7 to 2.4.9.10.
0.2 Apr. 12, 2007 24.13,24.34, Modified the description.
2441
2410 Added Figure 2.4.10.2.
2.51 Modified the description of ‘Reactance element’,
341,343 Modified the description.
42,44 Modified the description.
6.7.2 Modified the description and Table 6.7.2.1.
Appendices Modified Appendix C, E, F, G, N and added Appendix P
0.3 Jul. 26, 2007 2413 Modified the description and Figures 2.4.1.11%and 2.4.1.12.
24.311024.3.3, | Modified the description and Figures 2.4:3y1 102.4.3.3, 2.4.3.5, 2.4.3.6,
24.35,244.1 2443102445,
249.1,249.2 Modified the description and the setting range table.
2410 Modified the description the sétting,range table.
259 Added the description af,OV#1 £4 and UV*1 - 4.
4231 Added recording items to,fault reeord screen.
4246 Modified the description.
6.7.3 Modified the description 6f“CAUTION'.
Appendices Modified Appendix:B, KM and Q.
04 Jun. 23, 2008 24.6 Modified the déscriptionfof ‘Setting'.
2.71,65.5 Added ‘Note’,
4271 Modified the description of THMRST'.
6.5.1.1 Modified the'description and Figure 6.5.1.2.
6.6.1 Modified the description.
Appendices Modified Appendix G and K.
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