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Three-Phase
Automatic
VacuumRecloser
Type ESV

Selection and Application

The Westinghouse automatic vacuum circuit
recloser provides three-phase overcurrent
protection for both substation and line appli-
cation. The recloser uses oil as a dielectric in
order to minimize space. This application
data divides the complete recloser into three
separate components for discussion:

1. Therecloser which consists of the high
voltage components and stored energy
mechanism.

2. The control- Westinghouse type CO
overcurrentrelays or MTR static control.

3. The frame, either adjustable substation
frame or pole-type mounting frame, and the
tank lifting windlass.

Table 1 Specific Ratings and Catalog Number

Selection Step 1 - Recloser Continuous Cur-
rent and Interrupting Rating

Select recloser catalog number from Table |
below.

Description - The recloser high voltage,com=-
ponents and mechanism consist of the fol-
lowing:

« Aluminum top casting - The top,casting
supports the bushings withythe vacuumdinter-
rupters.

 High-voltage oil-filled compartmyent

The tank is constructed of fabricated steel.
The gasket between topeasting and the tank
prevents entrance ofimoisture. Venting is not
required since no‘arcingleccurs outside the
vacuum enyelope:

» Oilidrain, sample valve, and visual floating
ball oil fevel indicator.

» Stored energy trip and close mechanism.

» Operations counter and main contact posi-
tion indicator.

* Manual close pushbutton - The stored
energy mechanism permits the recloser to be
closed into a faulted line without damage.

« External manual trip lever.

Catalog Number ESVi1612 ESV 2710 ESV 2712 ESV 3806 ESV 3810
Rated Maximum Voltage kV, Grounded Wye Systems_15.5 27 27 38 38
Continuous Current Amps 800 800 800 800 800
Basic Impulse Level Withstand Voltage kV (BIL) 0 125 0r 150® 1250r 1500 150 150
Maximum Interrupting Capacity RMS SymmyAmps@ 12,000 10,000 12,000 6,000 10,000
60 Hertz, One Minute Withstand, Dry, kVRMS 50 60/70® 60/70® 70 70

60 Hertz, Ten Second Withstand, Wet, kVRMS 45 50/60® 50/60® 60 60

Temperature Range
Minimum Close Time, Cycleg
Minimum Interrupting Time, Cygles

® BlLdetermined by bushing sélécted.

—30°Cto +70°C —30°Cto +70°C

25 25 25
3.5

35 35

@ Interrupting capacityis not@functiohof phase or ground minimum trip selection.

® Higher values apply to#150kV BIL design.

-30°Cto +70°C

-30°Cto +70°C —30°Cto +70°C
25 25

35 35
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Selection Step 2 - High Voltage
Bushings and Terminals

Description

High voltage bushings for the type ESV re-
closer are of bulk porcelain construction.
Terminals supplied are either a NEMA 4-hole
flat pad or a 4 bolt clamp type for 2/0 through
800 MCM conductor. All bushings are ASA 70
Grey.

Selection Step 3 - Bushing Current Trans-
formers and Auxiliary Switch

Description

Each relayed recloser uses a set of three
(600/5 or 1200/5) multi-ratio (5 lead) bushing
current transformers to provide overcurrent
sensing and auxiliary functions such as driv-
ing thermal demand ammeters. The recloser
with the MTR static control uses a set of three
(1000/5) bushing current transformers to pro-
vide overcurrent sensing. Bushing current
transformers (2 sets maximum) are mounted
on bushings 2-4 and 6. Leads from the BCT’s
are terminated in the low voltage mechanism
compartment with Penn Union 6006-SC short
circuiting type terminal blocks. Each recloser
requires 3 A’ and 3 ‘B’ contacts to operate
the control circuit. One "A”” and one ‘B’ (field
changeable) are provided for customer use.
(For additional contacts see Selection Step
14.)

Selection Step 4 - Trip Coil Voltage
and Trip Potential Source

Each recloser requires a shunt trip coil. Séle¢:
tion depends upon trip source specified by
the user. The users trip contrdlvoltage and
trip coil voltage must be the'sameg,(except
when the capacitor trip deVice of battery trip
device is specified). The tripieodils willoperate
from the following sources:

+ 24 VDC NiCad battery and battery charger -
internal source

+ Capacitor trip device - internal source

» 48 or 125 VDC -gxternal source

+ 240 VAC - external source

LTy,

Bushing Electrical Characteristics and Catalog Number

Creep Strike BIL Recloser Type Outline Terminal Catalog Number
In. In. Drawing

275 10.75 125Kv ESV 6483A96 Clamp #2~800 MCM ESV 27C

275 10.75 125 Kv ESV 6483A97 NEMA 4 Hole Pad ESV 27P

305 15.75 150 Kv ESV 6483A98 Clamp #2 4800 MCM ESV30C

305 15.75 150 Kv ESV 6483A99 NEMA 4 Hole Pad ESV30P
Bushing Current Transformer Technical Data and €atalog Number

600/5, Accuracy Class C100, Curve 511800

Current Ratio 600/5 500/5 450/5 400/5 300/5 250/5 200/5 150/5 100/5 50/5
TurnsRatio 120:1 100:1 90:1 80:1 60:1 50:1 40:1 30:1 201 10:1
1200/5, Accuracy Class C200, Curve 511801

Current Ratio 1200/5 1000/5 900/5 800/5 600/5 500/5 400/5 300/5 200/5 100/5
Turns Ratio 240:1 200:1 180:1 160:1 120:1 100:1 80:1 60:1 40:1 20:1
Secondary Trips  X2-X3 X1-X2 X1-X3 X4-X5 X3-X4 X2-X4 X1-X4 X3-X5 X2-X5 X1-X5

Catalog Number - Bushing Current,Transformer

Quantity and Ratio For Use with

Control Shown

Mechanism CabinetConnection Diagram

Catalog Number

3-600/5 Relay 1885814 3CTeV
3-1200/5 Relay 1885B16 3CT12v
6-600/5 Relay 1885B15 6CT6V
6-1200/5 Relay 1885817 6CT12V
3-600/5 and 3-1200/5 Relay 1885818 6CT612V
3-1000/5 Static 1885B19 3CT10v
3-1000/5 and 3-600/5 Static 1885820 6CT610V
3-1000/5 and 3-1200/5 Static 1885B21 3CT112V

Note 1: Maximum of2'sets of BCT's may be specified (6
BCI's/recloser).

Note 2: By'selecting catalog numbers for BCT's, the mecha-
nisga,connection diagram is also selected. This diagram
shows the BET connections and compartment 25 watt, 240
VACispace heater.

Trip.Coil Technical Data and Catalog
Number

Voltage Trip Voltage Catalog Number
Amps Range
24vDC 4.0 14-28 TCE24G01
48 vDC 2.6 28-56 TCE48G01
125 VDC 5.0 70-140 TCE125G01
240 VAC 19 208-254 TCE230G01
Cap. Trip
Device Ref.
Coil 37 IL 38721-5 CTDEGO02

Note 1: When internal battery trip device (Step 12) is selected
specify TCE24G01 24 VDC trip coil.

Note 2: TCE230G01 or TCE24GO01 are standard for static con-
trol; however, anytripping source can be used.

Note 3: Ammeters or thermals from accessories, page 8, re-
quire 600/5 or 1200/5 BCT's, Size 2 (GO3 or G04) cabinet is
also required when ammeters or thermals are specified.

Selection Step 5 - Stored Energy
Charging Motor

Description

Each recloser is supplied with a spring trip,
spring close mechanism. The mechanism re-
quires a 240 VAC motor to charge the closing
springs.

Charge Motor Technical Data and

Catalog Number
Catalog Voltage Locked Charge
Number Rotor Amps
Amps
23ACEGO1 Nominal 6 3
240 VAC
Range
208-254 VAC
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Selection Step 6 - Substation Type Mounting
Frame and Control Cabinet Location

Description

All substation mounting frames are con-
structed from 3in x 3 in x 3/16 in galvanized
steel. All frames are adjustable height and in-
clude provisions for user grounding.

Note 1: A size 2, GO3, frame and cabinet can be suppliedon
static controlled reclosers where a larger cabinet is required;
however, the connection between the control cabinet and the
recloser mechanismcabinet will be hard wiring.

Note 2: The size one cabinet (G05) is the standard substation
frame and cabinet for a staticcontrolled recloser. If metering
accessories from page 8 are specified, the size 2 cabinet
(either the GO3 or G04 frame) must be specified depending
on whether or not the convenience of a plug connection is
required.

Note 3: A size 3 cabinet may be required if several acces-
sories are specified. No catalog numbers apply.

Application Data
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Frame Catalog Normally Used Cabinet Position Wiring Méthod Outline
Number for With Listed Cabinet Bushing1,3,and 5 Between Control Drawing
ESV Recloser Control Size To Front Cabinet and
Mechanism Cabinet

ESVSGO03 Relay 2 Front Recessed Hard Wire 6483A90
ESVSG04 Static 2 Front Recessed Amphenol plugs 6483A90
ESVSGO05 Static 1 Front Recessed Amphenol plugs 6483A91
ESVSRGO03 Relay 2 Rear Mounted Hard Wire 6483A92
ESVSRG04 Static 2 RearMMounted Amphenol plugs 6483A92
ESVSRGO5 Static 1 Rear Mounted Amphenol plugs 6483A93
ESVSLGO3 Relay 2 Left Side Hard Wire 6483A94
ESVSLGO04 Static 2 Left'Side Ampheno! plugs 6483A94
ESVSLGO5 Static 1 Left Side Amphenol plugs 6483A95

Selection Step 7 - Tank Lifting Windlass For
Substation Mounted Type ESV Reclosers

Description

A winch type tank lifter and the necessary pul-
leys and cable are supplied sothatthe user
may lower the oil tank for inspection.

Catalog For Use With Outline
Number Type Recloser Drawing
TLSGO02 ESV All Ratings 6485A24

Selection Step 8 - Pole TypelMounting
Frames For Direct Pole Mounting

Description

The direct pole mountingyframe is con-
structed with 3 in x3%in,x 3/16,in galvanized
steel. Frames with tanklifters include a gear
box type tapkilifter, and the necessary pulleys
and cables so the usernmay lower the oil tank
forinspeetion,

Catalog For Use With Outline
Number Type Recloser Drawing
ESVPGO1 Relayed ESV with 6484A87
Size 2 Cabinet
without tanklifter ®
ESVPG02 Static ESV with 6484A87
Size 1 Cabinet
without tanklifter®
ESVRLEGO1 Relayed ESV with 6485A15
Size 2 Cabinet
with tanklifter
ESVPLG02 Static ESV with 6485A15

Size 1 Cabinet
with tanklifter

Tanklifters cannot be added to this design.

Selection Step 10 - Control Cable
Assembly For Use With Pole Mounted
Reclosers

Description

Each recloser and control cabinet are con-
nected together via a multi-conductor control
cable. For pole mounted type ESV reclosers
the user must specify the length of cable re-
quired. The control cable enters the recloser
mechanism cabinet through a multi-
conductor plug and jack. Control cable selec-
tion is not required for substation mounted
units.

Catalog Number Length of

Control Cable (Feet)®

CA5G01 5
CA10G01 10
CA15G01 15
CA20G01 20
CA25G01 25
CA30G01 30
CA35G01 35
CA40Go1 40

® Actuallength of thecable is lengthshown plus 5 ft. for
slack.
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Selection Step 11 - Relay Control For Either
Substation or Pole Mounted Reclosers

Description

Recloser applications may be simplified
through use of Westinghouse Type CO
overcurrentrelaysfor phaseand ground pro-
tection. Westinghouse Type CO relays pro-
vide an infinite number of time delay trip
curves and when combined with the multi-
ratio bushing currenttransformer provide the
user with many values of phase and ground
minimum trip settings without the purchase
of any other components. For complete curve
shapes, time delay currentranges, and in-
stantaneous current ranges refer to Westing-
house Performance Data 41-000 and DB 41-
100A.

Typical BCT-Relay Connections
For Grounded Wye Systems

3 Phase Relays and 1 Ground Relay

Control Cabinet Description

The relay size 2 control cabinetis mounted on
the substation frame (See Selection Step 6 for
location) or provided with pole mounting
brackets in the case of a pole mounted unit.
All relays and controls are mounted on a
hinged front panel for easy access. Each relay
control package is supplied with the following
equipment as standard.

» Control switch with red and green indicat-
ing lights.

+ Fuse for control circuit protection.

» Non-reclose switch.

» 25 watt, 230 VAC control cabinet heater.

* Necessary terminal blocks and control wir-
ing.

2 Phase Relays and 1 Graund Relay

Relay Selection

The relay control package may be supplied
with two phase and one ground rélay, three
phase relays and no greund relay, or three
phase relays and one ground relay. The
phase and grouhnd relays may be supplied
with or without a fast tripfféature. Each relay
and its associated, fastitrip relay contain
“‘targets’’ to indicatewhich phase has “‘seen’’
a fault. Each relay is mounted in a Westing-
house FleXi:testicase to permit quick removal
for inspectioniand maintenance. The control
schemetequirescircuitclosing (CC) type re-
laysgRefertoiDB 41-000 or Table 4, page 7, for
style number selection.

he use,of two phase and one ground relays,
three phase relays and no ground relay, or
three phase relays and one ground relay de-
pend upon the application and/or user pre-
ference. The following table is designed to
show the tripping sequence forvarious com-
binations of fault conditions.

3 Phase Relays and No Ground Relay

oA £ oA =53 oA =
LYY = B o e = fa's' = =
o8 —=+ i’ =£ 0 =£
oC —E = oC ey . = ?C X =
= ¢ = o = o
GND—= GND = GND = T—
oC (b% PA GND #e PA GND #C B oA
Type of 3 Phase Relays and 2 Phase Relays and 3Phase Relays and
Fault 1 Ground Relay 1 Ground Relay No Ground Relay
Primary BacksUp Primary Back-Up Primary Back-Up
Trip Relay Trip Relay Trip Relay Trip Relay Trip Relay Trip Relay
2 A-GND GND IA GND A A —
B-GND GND JB GND — B —
JC-GND GND juio GND JC oC —
OA-JB 2A0F IB Bor A SA — @AorZB #Bor A
SA-IC SAor #C &ICor A A or &iC {IC or SA SAor®C JCor A
Jc-oB @ZCor B 7B or{JC C _ #Cor @B #Bor®C
SA&IB-GND GND SAor @B GND IA SAor#B #Bor §A
SA& JC-GND GNB JAor 8C GND JAor #C ®AorIC SCor JA
#B & #C-GND GND ZBor®C GND oC “Bor@C #Cor 8B
®A, 5B, JC-GND GND ®Aor ZBorgiC GND ®AorJC SAor #Bor 8C #Cor @Bor §A

Note 1: The above table is designed to illustrate a general
case. Actual primary and back-up tripping depend upon relay
co-ordination, fault current magnitude; and symmetry.
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Reclose Relay Selection

The relay control package may be supplied
with either the Type RCS-Il or Type EMI re-
close relay. Selection depends upon applica-
tion and/or user preference. The reclose relay
(RCS-Il or EMI) is the device that controls the
following functions:

» Number of tripping operations to lock out.
» Number and sequence of fast and time
delay trips.

* Reset time.

Figure 1 shows a typical sequence of tripping
and reclosing of the recloser main contacts. In
this example the control is set for four opera-
tions to lock out.

Reset Time

Both the RCS-Il and EMI reclose relays have
the reset after reclose feature. The reset timer
begins upon reclose as shown in Figure 2.
This feature allows a shorter reset time. Reset
time need only be coordinated with maxi-
mum trip time at minimum trip setting.

To describe the operation, assume the re-
closer is locked out and the fault still exists.
Operate control switch to close recloser. The
recloser will operate on the last selected trip
curve. In most cases this will be a time delay
operation. After the reset time, the control
will reset to its programmed operational se-
quence.

Load Current Metering

To aid the user in feeder loading, the relay
control package may be supplied with San-
gamo thermal demand meters or indicating
ammeters. All relay control packages include
panel knock out and terminals for easy instal*
lation of meters in the field or factory.

Capacitor Trip Device

The capacitor trip device consists of/a
capacitor and rectifier network to providé,a
DC potential to the trip coil. The capacitortrip
device maintains a constant D€"potential for
tripping during control voltage fluctuations. If
the control voltage is |10st, theiéapagitor trip
device will maintaindripping,voltage for 60
seconds. Refer to IL-38-7.21-5F0r schematic.
Style number of the capacitortrip device is
804B158G01.

Application Data
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Comparison of Type RCS-Il and EMI
Reclose Relay Features

Function Reclose Relay

RCS-II EMI
Trips to lockout 1,2,30r4 1,2,30r4
Number of fast trips 0,1,2,30r4 0,1,2,30r4

Reset time
Reclose time range
First reclose time R,

Adjustable 25-120 sec.

Instantaneous or 5-60 sec.®

Second reclose time R, 5-60 sec. 0@

Third reclose time R; 5-60sec. 0@
Instruction Book Number IL-38-7214
Schematic 237C164

Adjustable 0-390 sec.

Instantaneous or 5-57 sec. @
5-57 sec.® @

5-57 sec.® @

IL-38-741

3871A77

® Reclose times R;, R, & R; are independent of each other in
the RCSAl relay.

@ ReclosetimesR,, R, & R; are the same in the EMI relay un-
less R, is set forinstantaneous reclose, then R, and R; must
beidentical times.

® 5 seconds is the minimum reclose time for the second and
thirdreclosetimes on both the RCS4l and EM{ relays. This
time allows the motor to charge the close springs.
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Relay Control Catalog Numbers,
Schematics, and Connection Diagrams

The following tables have been prepared to
aid the use in selecting a relay package. Every
combination of relays, CTD, BTD and meters

has been identified by a catalog number. This
catalog number specifies the schematic and

wiring diagram.

Table 1 - 2 Phase Relays and 1 Ground Relay

Trip CircuitVoltage Trip Circuit Voltage
K g @®48VDC, 125 VDC External @ 230 VAC External Source
g 23 4 > Source

2 T '; £ a % o > @ 24 VDC BTD Internal Source.

o = K E EE < ) Note: Battery trip device BTD

E > :C:J 'g"c g £ a % must be specified as a separate

& % 2 ’; s =) <m o 3 item

o 5 EE < £ & °

89 2 sa S8 = < ) - . -

£ S 2 E’E 8_%’ %) s Catalog® Schematic Wiring Catalog® Catalog® Schematic Wiring

~ - a @ E 2S£ £ ] Number Diagram Diagram Number Number Diagram Diagram
[ ] [ [ ] CC301 5966C01 5966C02 CC307 5966C! 966C06 CC313 5966C09 5966C10
[ [ [ J CC302®@ 5966C01 5966C02 CC308®@ 5966C06 CC314@ 5966C09 5966C10
[ [ ] [ CC303 5966C01 5966C02 CC309 5966C06 CC315 5966C09 5966C10
[ [ [ ] CC304 5966C03 5966C04 CC310 5966C08 CC316 5966C11 5966C12
[ ] [ [ ] CC305@ 5966C03 5966C04 CC 7 5966C08 CC317® 5966C11 5966C12
[ ] [ J ® CC306 5966C03 5966C04 C 6C07 5966C08 CC318 5966C11 5966C12

® The style number of the thermal deman
ment, or 402A869H09 ADH-2 with instantan

® When entering orders, the style number of the phase and
ground relays must be specified as well as the catalog
number of the control.

Table 2 - 3 Phase Relays and No Ground Relay

® When entering orders, the style number of the phase re-
lays must be specified as well as the catalog number of the

control.

The

402A869H09 ADH-2 with instantaneous attachment, 0-5 amp scale.

number of the thermal demand ammeter must be specified: 402A869H04 ADH-2 without instantaneous attach-

Table 3 - 3 Phase Relays and 1 Ground

rs, the style number of the phase and

st be specified as well as the catalog

@ The style number of the thermal demand ammeter must be specified:402A869H04 ADH-2 without instantaneous attach-
ment, or 402A869H09 ADH-2 with instantaneous attachment, 0-5amp scale.

” Trip Circuit Voltage ip CircuitVoltage Trip Circuit Voltage Pt
- % 5 @48 VDC, 125 VDC Extern 230 VAC External Source @ Internal CTD

© 5 = g > Source

€ ] ~ E o ° > | ®24VDCBTD Interna

Py 2 < E 1S < K} Note: Battery trip de m

3 L T o 0 3 a < be specified as a‘separate.ite

< - c 0 g [<] o

L a < [S) ° a

4 c o =] 3 o

52 | 8 | §8 | 3% | € 8

20 H g’E 3_@ h T | catalog® S, iring Catalog® Schematic ~ Wiring Catalog® Schematic ~ Wiring

% § & @ g '32 "J-:’ E Number gr Diagram Number Diagram Number Number Diagram Diagram
[ [ [ J CC319 96 5966C14 CC325 5966C17 5966C18 CC331 5966C21 5966C22
[ [ J [ J C%O@ 59 13 5966C14 CC326® 5966C17 5966C18 CC332®@ 5966C21 5966C22
[ ] [ [ J C 1 5966C 13 5966C14 CC327 5966C17 5966C18 CC333 5966C21 5966C22
[ J [ ] [ ] cc3 C15 5966C 16 CC328 5966C19 5966C20 CC334 5966C23 5966C24
[ ] [ ] [ ] CC, 5966C15 5966C 16 CC329®@ 5966C19 5966C20 CC335®@ 5966C23 5966C24
[ J [ J [ ) 4 966C 15 5966C16 CC330 5966C19 5966C20 CC336 5966C23 5966C24

L@ Trip Circuit Voltage Trip Circuit Voltage Trip Circuit Voltage
™ o § » @48 VDC, 125 VDC External @ 230 VAC External Source @ Internal CTD
o 8 = E’ o Source
5 2 % E ge & © 24 VDCBTD Internal Source.
2 = a< < E & Note: Battery trip device must
KRN =2 0 g @ be specified as a separate item
£ | & o ® S o S
HEREI R 3
2 2 a @ = o
T 5 § ga §'-§ 4 g s Catalog® Schematic Wiring Catalog® Schematic Wiring Catalog® Schematic Wiring
M- | a w E = £ o« o« w Number Diagram Diagram Number Diagram Number Number Diagram Diagram
[ 4 ° ’ CC337 5966C25 5966C26 CC343 5966C29 5966C30  CC349 5966C33 5966C34
[ 4 ® CC338@ 5966C25 5966C26  CC344®@ 5966C29 5966C30 CC350@ 5966C33 5966C34
[ ] [ ] [ ] CC339 5966C25 5966C26  CC345 5966C29 5966C30 CC351 5966C33 5966C34
[ 4 L] [ 4 CC340 5966C27 5966C28 CC346 5966C31 5966C32 CC352 5966C35 5966C36
[ ] [ ] CC341®@ 5966C27 5966C28  CC347@ 5966C31 5966C32 CC353®@ 5966C35 5966C35
[ 4 [ ] CC342 5966C27 5966C28 CC348 5966C31 5966C32 CC354 5966C35 5966C36
[ ] [ ] [ ] [ ] CC358 5966C39 5966C40 CC355 5966C37 5966C38 .
[ ] [ ] [ ] CC359®@ 5966C39 5966C40 CC356®@ 5966C37 5966C38 o
[ ] [ ] [ [ ] CC360 5966C39 5966C40 CC357 5966C37 5966C38
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Stock Relays . . Table 4 - Over Current Relays
In order to prowde short Sh'pment' certz-?ln Type Current Range Time Contacts Indicating Style
overcurrent relays are stocked at Bloomington. Amps: AC Curve Contact Number
A listing is provided to aid the purchaserin Time Instantaneous Switch
specifying a recloser using stock relays. Unit UnitIIT
co-8 0.5-2.5 2-48 Inverse Spst 0.2/2.0 Amp dc 264C900A03
CO-8 1-12 None Inverse Spst 0.2/2.0 Amp dc 264C900A05
co-8 1-12 6144 Inverse Spst 0.2/2.0 Amp dc 264C900A07
CO-9 4-12 16-32 Very Inverse Spst 0.2/2.021CS
units per relay 183A805A28
CO-9 0.5-25 None Very Inverse Spst 0.2/2.0 Amp dc 264C901A01
CO-9 0.5-2.5 2-48 Very Inverse Spst 0.2/2.0Ampdc 264C901A03
CO-9 1-12 None Very Inverse Spst 0.2/2.0 Amp dc 264C901A05
CO-9 112 6-144 Very Inverse Spst 0.2/2.0 Amp dc 264C901A07
CO-1 0.5-2.5 2-48 Extremely,
Inverse Spst 0.2/2.0 Ampdc 265C047A03
CO-11 1-12 6144 Extremely
Inverse Spst 0.2/2.0 Amp dc 265C047A07
Selection Step 12 - Battery Trip Device 3) will give the customer a totalef six.extra
“A" or "B contacts. All A’ or “B%contacts
A battery trip device may be selected. The are field changeable from “A” to “B""r "B" —
battery trip device consists of a 24 VDC to “A". The contacts are tefrminatedjin the

Ni-CAD battery and a 230 VAC potential type
battery charger.

Catalog Number
BTDGO1

Description

Battery trip device for use with
control catalog numbers CC301-
CC306, CC319-CC324, and
CC337-CC342.

Connection Diagram 3889A99

Selection Step 13 - Remote Trip and Close

Description

All relayed control packages are wired for
user addition of a remote trip and close func-
tion, except control catalogs CC-355-360
which are furnished with all the local equip-
ment wired at the factory.

This accessory includes the following loose
and unmounted material that the user must
mount in the recloser control cabinetif a con-
trol other than CC355-360 is specified;

628A271H07 Latch Relay
161A833H07 Remote/Local Switeh
158P987H01 Remote/Local NiP

In addition — a 505A7146G01 Remote Switch is
supplied,forrfemotesmounting
by thediser.

Note - this optionfrequires 230 VAC power. If

other voltages, segActessogies 10 and 11,

page 4, of PL 38-720:

Catalog Number
STCGO1

Description

Remote trip and close, loose and
upimounted for 230 VAC remote
power operation only on controls
other than CC 355-360

Selection Step 14 - Extra Auxiliary
Switches

Description

Agtotal of four extra ’A’ or "’B’’ contacts may
beadded for exclusive customer use. This ac-
cessory combined with the standard two
extra A’ or ’B"’ contacts (see Selection Step

mechanism compartment.

Catalog Description
Number
AUX3G02 Westinghouse Style No. 46A5916G01

A total of 4contactseither “A” or “B”

Selection Step 15 - Type MTR Static Control
for Either Sabstation or Pole Mounted Re-
closers

Description

Panel.Construction

Thefrontipanel of the static control is neatly
designéd and clearly marked to afford ease in
making,changes in the coordination of the re-
closenas system demands vary.

Themajor components of the static control
are:

« Static Phase Protection Unit
+ Static Ground Fault Unit

* Faulted Phase Indicator Unit
* Ground Fault Indicator Unit
* Remote Trip and Close Unit

The features of each major component are
described below.

Static Phase Protection Unit

This unit provides conventional three phase
overcurrent protection. By accepting the
same minimum trip on ground faults, this
unit can also be connected to provide phase
plus ground overcurrent protection. This is
accomplished by utilizing a two phase and
one ground overcurrent relay scheme. If a dif-
ferent value of ground minimum trip is re-
quired, the static ground fault unit must also
be purchased.

Curve shapes can be changed by substitution
of the phase boards. Each of three phase
boards provides two time-delay curves and
three instantaneous curves. See Application
Data 38-733A, and Table 1 on page 10.
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1. Phase Time-Delay Curves

Either of the two time-delay curves may be
selected by setting a two-position toggle
switch on the control panel.

2. PhaseInstantaneous Curve

Any one of the three instantaneous phase
curves per board may be selected with the
three-position rotary switch on the control
panel.

3. Phase Instantaneous Trip Selector

The static control can operate on either the
instantaneous or the time-delay curve. A ro-
tary switch on the front panelis provided to
select which of the tripping operations are to
be controlled by the instantaneous curve.
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4. Phase Minimum Trip
Selection of the phase minimum trip current
is made from the following table.

A minimum trip resistor establishes the trip
current for each phase. A total of three resis-
tors are required and they are mounted on a
panelin therear of the cabinet. They can eas-
ily be removed by disconnecting two mount-
ing screws.

Phase Minimum Resistor Style®

Trip Current Number
50 2586C02H13
70 2586C02H14
100 2586C02H15
140 2586C02H16
200 2586C02H17
280 2586C02H18
400 2586C02H19
560 2586C02H21
800 2586C02H22
1120 2586C02H23
1600 2586C02H24

® Three Resistors Required

5. Operations to Lockout

The number of operations to lockout can be
set by turning the selector switch to the ap-
propriate position from one to four.

6. Reset Time

Any reset time from six (6) to sixty (60) sec-
onds is possible. The reset timer is not started
until after the recloser closes in on the line.
The use of fast reset times is made possible
by a fault monitor circuit which prevents the
reset timer from operating if the current flow-
ing in the primary is above the minimum trip
setting.

7. Reclose Time
A separate rotary switch is available for each
reclosing operation allowing any combina-
tion of reclosing times. The following reclos-
ing times are available:

1st Instantaneous to 60 seconds

2nd 6 to 60 seconds

3rd 6to 60 seconds

8. Indicating Lights

A top set of lights indicates whéther the're-
closer is open or closed. The lowerarray'of
indicator lights shows the sequence state of
the static counter, including lockout.

9. Control and Cold Load Pickup Switch

The control switch permits the operator to
electrically trip or close the recloser. Holding
this switch in the closed position raises the
minimum trip setting of the'control 2% times
without changing'the shape of the curve or
the coordinatignI his allows the recloser to
remain closed fag theduration ofinrush cur-
rent. Inrush clingent occurs when load is re-
stored afteran extended outage and rapidly
subsidesite,normal (full) load levels. Normal
minimumitrip'settings return when the switch
is released from the close position.

For those applications where 2% times nor-
mal minimum trip is not desired, this value
can be set to any value between 1.0 and 2.5
times by specifying the desired multiple.

10. Next Trip Lockout Switch

This switch sets the control to operate on the
instantaneous curve, cancels the reclosing
function of the control, and sets the recloser
to lock out after one instantaneous operation.

11. TestSequenceSwitch

This switch is used to check the operation of
the control and recloser. If the control and re-
closerareoperating properly this will cause
therecloser to trip and close in its pro-
grammed operating sequence.

12. Battery Test Device

This feature provides the user with a convens
ient method to periodically check the condix
tion of the 24 volt DC Ni-CAD battery. Awpanel
mounted test jack, 10 ohm load gesjstar, and
two test switches are included to'permitioad
and no load testing.

13. Power Switch

Allows the battery to be disconnected from
the control during servicelby smovifg the tog-
gle switch to the " off*position.

14. Control Power,Fuse
A fuse providés,protection for the low voltage
circuit.

15. ElectricOperations Counter
A counter with@ cyclometer dial records each
recloseroperation:

Static Ground Fault

Groundfault protection with a minimum trip
value different than the phase minimum trip
settingis available as an optional catalog con-
trol

1.’ Ground Instantaneous Trip Selector

The ground unit of the type MTR static control
will operate on either the instantaneous or
the time-delay curve. To select the tripping
operations that will be controlled by the in-
stantaneous curve, rotate the selector switch
to the appropriate position.

2. Ground Minimum Trip Amperes

Selection of the ground minimum trip is
made from the following table. A minimum
trip resistor establishes the trip current for
each phase. One resistor is required and it is
mounted on a panel in the rear of the cabinet.
The resistor can easily be removed by dis-
connecting two mounting screws.

3. Ground Trip Bypass

This switch, when in the “‘on”’ position, blocks
the ground tripping function, thus eliminating
the ground trip operation.

Ground Minimum

Trip Current Resistor Style Number®

580

10.00
25.0 2586C02H01
50.0 2586C02H02
70.0 2586C02H03
100.0 2586C02H04
140.0 2586C02H05
200.0 2586C02H06
280.0 2586C02H07
400.0 2586C02H08
560.0 2586C02H09
800.0 2586C02H10

® Accessoryrrequired. See catalog number LGMTGO1 page
9 andgfer,13.1,"P.L38-720, page 4.
@ One resistor. required.

Faulted Phase Indicator Unit

Thisunit provides visual indication of which
phase has been subjected to fault conditions
byfindicating which phase or phases last
tripped the recloser. A subsequent reclose
on adifferentphase resets the previous
phase target or targets. The faulted phase
indicators may also be reset manually by
pushing thereset button. Counters are avail-
able as an option to indicate the number of
times each phase has caused the recloser to
operate.

Ground Fault Indicator Unit

A target indicates when a ground fault has
tripped the recloser. The target can only be
resetmanually by pushing the reset button.

A counter is available as an option to indicate
the number of times ground faults have
caused the recloser to trip.

Remote Trip and Close

The remote trip and close unit enables the
user to trip and close the recloser from a re-
mote location. This unit blocks the reclose
function when the recloser is tripped from
the remote location. Note: This feature re-
quires 230VAC power. If other voltage, see
Accessory 10, page 4, PL 38-720.

Accessories (Optional)

* Three Mini-Ammeters: Type GA 0-5 Amp
Indicating Ammeters can be provided to in-
dicate the phase current value. This acces-
sory requires the use of a separate set of
bushing current transformers that are
selected from Selection Step 3, page 2 and a
size 2, GO3 or G04 cabinet.

Cat. No. 3BMAGO1

* Thermal Demand Ammeter: Sangamo
ADH-2 Triplex Thermal Demand Ammeters
will be provided with or without an instan-
taneous attachment. This accessory requires
the use of a separate set of bushing current
transformers that are selected from Selec-
tion Step 3, page 2 and a size 2, G03 or G04
cabinet.

S#402A869H04 w/o Inst.
S#402A869H09 with Inst.
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+ Zone Sequence Control Unit

For applications with two static controlled re-
closers in series, it is recommended that the
recloser nearest the source (upline) be equip-
ped with the zone sequence accessory to
maintain the desired coordination sequence
of the two reclosers.

To ensure coordination between the instan-
taneous curves of the two reclosers, the in-
stantaneous curve of the upline recloser must
be slower than the downline recloser. To
permit coordination with various types of re-
closers, the zone sequence control unit of the
MTR control allows the instantaneous trip
time to be increased by 3-12 cycles.

If the fault is cleared by the down line re-
closer, thezone sequence unit of the source
recloser only steps the static counter thus
keeping the pre-programmed cycle in the
proper sequence.

This accessory is provided on a plug-in board
that mounts directly in front of the phase time
curve board when viewed from the rear of the
front panel.

Cat. No. ZSCGO02

* Low Ground Minimum Trip
In order to provide ground minimum trip val-
ues below 25 amps, this accessory is required
in addition to the ground minimum trip resis-
tor selected on page 8. This accessory in-
cludes one extra set of bushing current trans-
formers.

Cat. No. LGMTGO1

- Phase and Ground Fault Counters

These counters are mounted on the front
panel and count the number of times the re-
closer has operated.

Cat. No. PCTRGO1, phase only.
Cat. No. GCTRGO1, ground counter only:
Cat. No. PGCTRGO1, phase and grofind.

+ Cold Load Pickup Resistor

This resistor raises the minimdm pick-up by
the value shown whenthe contrgl switch is
heldin the close position:

Minimum Trip ResistopCatalog Number

Muiltiplier

15 CLP15G01
2.0 CLP20G01
2.5 Standard CLR25G01

+ Instantaneous Trip

This accessory trips the recloser instantane-
ously at any fault cufrent above a preset level
of fault curent on the phase time current
curve only.

CatNo.ITG_~ ®

® @atalog'iAumber must contain 5 digits. The last 2 are vari-
able frem 01 t0'99 which specify the multiple of minimum
pickup'that will instantaneously trip or lockout the recloser.

Onlythe instantaneous trip or the instantaneous lockoutmay
be'specified sincethey cannot be combined.

Application Data
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+ Instantaneous Lockout

This accessory trips and locks out the recloser
instanitapeously on the phase time current
curve at any,faultcurrent above a preset
values

Cat/NollILGY @

Description of Static Control Operation

Complete Adjustability and

Flexibility Built In

The MTR Static Control has all of the neces-
sary components required to give all of the
timing values for reset and reclose operations
outlined in this Application Data. In addition,
the control has three-phase instantaneous
curves and two-phase time delay curves built
in. Itis possible, therefore, to change these
functions in the field without requiring addi-
tional parts.

Sequence of Operation

(See Block Diagram)

Three 1000/5 bushing current transformers
provide current sensing for the type MTR sta-
tic control. The primaries of three current to
voltage transformers for phase tripping are
connected to the bushing current transform-
ers. The secondary voltages are fed through
full wave bridges connected in parallel. This
paralleled connection of the bridges results in
a “maximum voltage network,” which feeds
the minimum pick-up circuit. The voltage
supplied to the phase curve shaping networks
is proportional to the magnitude o?the fault
currenton any phase.

After a time delay, determined by the fault
magnitude, the curve shaping network sends
a signal to the dc amplifier which in turn
energizes the trip coil through the contacts of
the trip relay.

The logic of the MTR static control is con-
trolled by the static counter. The static
counter is the static equivalent of a mechani-
cal stepping relay that is set to allow the re-
closer to interrupt and automatically reclose a
predetermined number of times. The position
of the static counter in its cycle determines
whether the tripping sequence will be instan-
taneous or time delayed and also determines
the length of the reclosing time.

The reclosing timer circuit energizes the close
coil through the contacts of the closing relay.
Thereclosing time delay circuit is a quick
reset type allowing the same circuit to be
used for all reclosingintervals. The reset
timer is energized by a ‘’B’’ contact of the aux-
iliary switch when the recloser closes and the
current level is less than minimum trip.

When current flow is in excess of the mini-
mum pick-up setting, a signal from the dc
amplifier disables the reset timer preventing
it from resetting the counter. This fault-
monitor circuit makes possible reset times
less than the maximum time delay trip with-
out fear that the recloser may not lock out in
the event of a low-current fault.
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R
Whe(;wdqpt|or1|al ground tr|p|p|ng is supfphed, Package Components
_an additional current to YO tage transformer Package Schematic Wiring Static Static Faulted Ground Remote
is connected to the bushing current trans- Control Diagram Diagram Phase Ground Phase Fault Trip
former neutral to detect circuit unbalance. Catalog 230 VAC 230 VAC Protection Fault Indicator Indicator and Close
Number Trip® Trip® Unit Unit Unit Unit Unit
The secopdary voltage of thi_s transformeris 5C301 5966C41 5966C42 .
also applied to a full wave bridge. The output  sc3o2 5966C43 5966C44 . .
voltageis applied to the DC amplifier through ggggi gggggjg gggggjg : : .
the g.round tripminimum pickup and curve SCa05 5966049 5966050 . .
shaping network. SC306 5966C51 5966C52 . . .
SC307 5966C53 5966C54 . . ° . .
Time Current Curves of the ESV Recloser SC308 5966C55 5966C56 hd hd e °
with Static Control Package Sr_:hematic Wiring Static Static Faulted Ground Rgmote
h . | h . Control Diagram Diagram Phase Greund Phase Fault Trip
Each static contr'olled rec oser as included Catalog 24VDC 24VDC Protection Fault Indicator Indicator and Close
as standard equipment three instantaneous Number Trip® Trip® Unit Unit Unit Unit Unit
curves and two time delay curves for phase $C309 5966C57 5966C58 R
tr|pp|ng. 'Un|ts with thp optional ground trip SC310 5966059 5966060 . .
unit also include one instantaneous and one SC311 5966C61 5966C62 . .
time delay curve for ground tripping. The SC312 5966C65 5966C66 . ®
urves must lected from the followi sc314 5966C67 596668 . . .
c t:l es st be selected fro e following P 2966069 2966C70 . o . . o
table. SC316 5966C71 5966C72 . o o o
The curves remain consistent as set within an
accuracy of plus or minus 5% th roughout the @ Any other trip source from Selection Step4 is possible, if specified by proper selection of the trip coil.
temperature range of —30 degrees C to +70 . .
P _ 9 9 Selection Step 16 —Potential Transformers CBT
degrees C (—22 degrees F to +158 degrees F). - :
The CBT transformer is designedifer use where the user has one system voltage and one sec-
Table 1. Available Time Curves. ® ondary voltage is desired. A'Bendixplug on the secondary of the two bushing units elimi-
nates any exposed live parts in théxcontrol circuit. The CBT can be supplied with or without
. . . . i
Description StyleNumber  fyses in the H.V. bushings. See page 12 for mounting arrangement. A,
Phase Time Curve
CO-8 (Standard) 201C963G01 Table 1 CBT Transformer Catalog Numbers
58:531 gggggggggl High Voltage BIL Outline No. of Catalog Numbers 15 Kv H.V. Bushings
Drawing Bushings  without Fuses ~ With 1 Fuse With 2 Fuses
GroundTime Curve 2400 volts 95 PT06 2 PTO6PX01 PTO6PXO01F PTO6PX01FF
4160 volts 95 PT06 2 PTO6PX02 PTO6PX02F PTO6PX02FF
co-8 203C221G01 4800 volts 95 PT06 2 PTO6PX03 PTO6PXO03F PTO6PXO03FF
CO-9 (Standard) 203C221G02 7200 volts 95 PT06 2 PTO6PX04 PTO6PX04F PTO6PX04FF
co-11 203C223G01 7600 volts 95 PT06 2 PTO6PX05 PTO6PXO05F PTO6PXO0SFF
C0o-9 671B592G01 7960 volts 95 PT06 2 PTO6PX06 PTO6PXO06F PTO6PXO06FF
€300 volts 95 PT06 2 PTO6PX07 PTO6PX07F PTO6PX07FF
X . 1200Qwolts 95 PT06 2 PTO6PX08 PTO6PX08F PTO6PX08FF
@ If other curves are required contact Westinghouse. 12470 valts 95 PT06 2 PTO6PX09 PTO6PX09F PT06PX09FF
18200 volts 125 PTO8 2 PTO8PX01 PTO8PXO01F PTO8PX01FF
rderina Information 13800.volts 125 PTO8 2 PT08PX02 PTO8PX02F PTOBPXO02FF
10’h ‘;_ g Informatio ts of the tvpe MTR Jla400Nalts 125 PT08 2 PT08PX03 PT08PXO3F PTOBPXO3FF
€ five major components ot the type 16340 volts 125 PTO08 2 PT08PX04 PTO8PX04F PTO8PX04FF
static control listed on page 7 (excluding the 19900Wolts 125 PTO8 2 PT08PX05 PTO8PXOSF PTO8PXOSFF
accessories) have been combined into eight
control packages. In addition, there are pro= CBT Transformer Rating
visions for mounting and wiring the six'op; As mentioned under ordering information, the catalog and quantity of CBT transformers must
tional accessory packages. be specified. All CBT transformers are available with or without fuses as shown in Table 1.
Secondary voltage in all cases is 240 VAC.
When ordering a static phasgiprotection‘dnit,
the style number of the timécurye must,be
selected and specified fram Table 1. A time
curve from the same Table‘lymust also be
selected and specified when orderning a static
ground fault unit.
When ordering any of the six accessories de-
scribed on pages 8 and 9, the appropriate
catalog number orpumbers and/or style
number must Beselécted and specified.
Each of the,package components contain all .

of the features described on pages 7 and 8
under eéach,component.
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Ordering Information

Catalog numbers have been assigned to the
connection equipment for CBT transformers.
Included in the catalog number is all the
necessary connectors, cable, gasket, bracket,
bolts, nuts, and lock washers to mount one
CBT transformer. This transformer is
mounted on the leftas you look into the
mechanism compartment. If a second CBT
transformeris required, a quantity of two
must be specified and the second unit will be
mounted on the right side as you look into the
mechanism compartment.

Connection Equipment

Catalog No. Description

PETLLGO1® CBT TransformerConnection
Equipment 95 or 125 BIL 2 bushing units
Lineto Line - 1 unit substation frame

PETLGGO10® CBT Transformer Connection Equip-
ment95 or 125 Kv BIL 2 bushing units.
Lineto ground - 1 unit subframe

PETPLLGO1@ Same asPETLLGO1 except for pole
mounting 95 or 125 Kv BIL 2
bushing units

PETPLGGO01® Same as PETLGGO1 except for pole

mounting frame 95 or 125 Kv BIL
2 bushing units

@® Catalog number of CBT Transformer must also be speci-
fied. See Table 1 this selection step for units available. If two
transformers required, then quantity of two must be speci-
fied for both connection equipment and CBT transformer.

Other Optional Accessories

Ground Wire Monitoring Scheme
Westinghouse has available a circuit that
montitors the customer’s ground circuit. The
scheme trips and locks out the recloser after
one operation should the customer’s ground
circuit open. Closing the recloser resets the
circuit. The scheme can be modified to in-
clude one shot to lockout for overcurrent

relay tripping.

Bill of Material includes:

+ Signal Transformer

Auxiliary Current Transformer

- Ballast Resistor

+ SCRelay

+ GA-332 Ammeter (0-5A)

+ Latching Relay

+ 2-3000 ohm Resistors¢if otherthan 24
VDC Trip)

Special Capacitor Irip Device

The scheme will operate off any control
power source; however, the preferred trip-
ping source is a capacitoftrip device. Select
the proper control package from Step 11. The
scheme is not applicable to static controlled
reclosers.

See P.L. 38720 for other optional accessories
and deSeription.

Application Data
38-727

Page 11

DimensionsInInches —CBT Transformer 110 Kv BIL

0

Qil—2% Gallons

Paint— ASA-70 l Cable Size
Grey Enamel H#B81o #2
N J Weight —78 Lbs I
‘ \ \ Creep—17%" I
\ 'S
] r
25%"
3" a3
15 NP, 4I. -
131" L
8.12"
e 3" }4;
h79 26" — < 153%" L
BIL Dimensions in Inches Wat., Lbs.
A B Creep
95 23.25 6.25 11.00 84
125 2575 875 1775 86
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Further Information:
PL 38-720
DB 38-726
DS 38-728

Figure2 CBT TransformerConnected Line-to-Ground (95 or 125 Kv BIL) Mounted on Substation Frame

Westinghouseé Electric Corporation
Distribution, Apparatus Division
Bloomingten, fadiana 47401
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