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TEMPERATURE RELAY O
TYPES: O

IRTS1E
IRTS1F
IRTS51G
IRTS1H

DESCRIPTION \':

INTRODUCTION

The type IRT temperature sensing relays are designe use with single elemer
three lead, resistance temperature detectors (RTD). Mo®elslddre available for use wi
the following specific type RTD: .

a. 10 ohm at 250C copper RTD
b. 100 ohm at 09C platinum RTD
c. 120 ohm at 00C nickel RTD

The models are listed in Table 1.

The type IRT relays will provide ovémtemperature protection, either trip or alar

for any apparatus that is equipped wi of the 1listed RTDs. The relays =
continuously adjustable over & temperat sing range of 800C to 1650C.

These relays are of the watpmgtri nduction disk type and provide various conta
combinations as described belo he™measuring circuit is similar to a Wheatsto
Bridge, except that two adjacen of the bridge are replaced by transformer seconda
windings. The primary windin his transformer forms the polarizing coil of t
wattmetric unit.

The type IRTS51E r man overtemperature sensing relay having a sing

normally-open contact q@th a rget seal-in unit, as shown in Figure 7. The relay
furnished in a single endg..i' size drawout case.

“;i!?n overtemperature sensing relay having both normally-open a
acts. These contacts are provided by an auxiliary unit (

induction disk unit contacts in a pickup, seal-in knock dc
ygure 8. The relay is self-resetting when the detected temperatu
falls below a p cted level. This reset temperature is continuously adjustable ov
a range fromgd 300C below the set operating temperature. A manual reset target
included, m?’h.‘! operated by a contact of the auxiliary unit A. The relay is mount

d,

in a sin mall size drawout case.

The IRT51F re
normally-closed out
operating from thef mai
circuit, as shown 1

The IRT51G is an overtemperature sensing relay providing two normally-op
and two normally-closed electrically separate output contacts. These contacts a
provided Qy a two-position latching relay whose operating coil (OP) and reset coil (R
areqcontrolled by the left-hand (IRTL) and right-hand (IRTR)contacts, respectively,

These instructions do not purport to cover all details or variations in equipment nor to provide for
every possible cantingency to be met in connection with installation, operation or maintenance. Should
further information be desired or should particular problems arise which are not covered sufficiently for
the purchaser's purposes, the matter should be referred to the General Electric Cosmpany -

To the extent required the products described herein meet applicable ANSI, IEEE and NENA standards;
but no such assurance is given with respect to local codes and ordinances because they vary greatly.
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the main induction disk unit, as shown in Figure 9. The relay operates to c]ose -
normally-open output contacts whenever the detected temperature exceeds t e
value. These output contacts can be reset:

a. manually
b. electrically

c. self-reset by means of external connections ¢
but only after the detected temperature has fallen below the re mperature of
the main unit and its right-hand (IRTR) contact has closed. The evel of the
main wunit is continuously adjustable from 50C to 300C beffo 1%s operating
temperature level. The IRT51G relay is mounted in a double end, size drawout

case. Q
The type IRTS51H is similar to the IRT51G except probe assembly is

furnished as a part of the relay model. The probe is a eeWwire, single element,
tip sensitive, 100 ohm at 00C, platinum RTD. The pr es with a fluid seal
installation fitting and also a brass reducing fittin se where required (see
INSTALLATION PROCEDURE).

APPLICA%

The type IRT51 relays can be used to pro&e y apparatus equipped with one of

the resistance temperature detectdrs listedgsi INTRODUCTION section. The types
IRT51E and IRT51F relays are intended r@ for the protection of motors or
generators having the RTD's embedded dings. The usable temperature range -
of 800C to 1650C makes them particul suitable for application on machines with
class A, B or F insulation. The\ays may also be applied to protect power

thgss

transformers against overheating wi jated RTD's placed in strategic locations
in the tank.

Typical external connectio f he type IRT51E relay are shown in Figure 10.
Typical external connectionsefotheltype IRTS51F relay are shown in Figure 11.

The types IRT51G .an }%m relays are intended primarily for bearing
o rotat
i 1 12.

temperature protection ing equipment. Typical external connections for

these relays are shown

The functions t Qer‘ature relays perform depend upon the type of equipment
to be protected, it rtance to the system, and its location in the system. In
unattended sta example, the IRTS1E or IRTS51F relays operating from
embedded RTD's used to reduce or remove load automatically. The type IRTS51F
with its no n (IRTL) and normally-closed (IRTR) contacts could also be
employed to p an increase in load until the temperature has returned to an
acceptable level.

In attended stations, the function of these relays is generally to provide a
warning @larm that an overtemperature condition exists, especially in the case of

major i and essential auxiliary power equipment. In addition to sounding an

alar erelays may also initiate a timing device which causes a delayed automatic

cor action if the station operator has not responded to the alarm within a N
r ble time.

These rg]ays should not be used to determine machine load, since operating
perature 1s not necessarily a reliable indication of maximum permissible load.
er design limitations may place more stzingent restrictions on machine rating.
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TABLE 1
RELAY MODEL DESCRIPTION TABLE

g‘ i << < << < < << < <
S« T HD T TEPL
=5 EEE EREE EEE
o NN N N NN NN
(=4 — - — - — — — - —
For use with:
10 ohm @ 250C copper RTD X X X
100 ohm @ 00C platinum RTD X X X
120 ohm @ 00C nickel RTD X X X
RTD furnished with relay Q
Adjustable overtemperature
range 800C-160° X X X X X X
Adjustable reset temperature
50-300C below set
operating temperature XX X X X
Operating Circuit °
120/240 VAC, 50/60 Hz X X m X X
Auxiliary Circuit
120/240 VAC, 50/60 Hz X X X
125/250 VDC \ X X X
Target @ X X X
Target Seal-in 0.2/2.0 amp DCO X X X X X
L
Reset Features \
Manually X X X
Electrically (remote)
Self X X X X X X
Number of Contacts O
.0. 111 111 111
.C. 1 11
.00 .C. contact 1 1 1
7 8 8
Outline and iane] Drilling Figure 17 17 17
Operat§ve Circuit
11 VAC 50/60 Hz X X X
A1 y Circuit
/220 VAC 40/60 Hz
/220 VDC X X X

12IRT51G1A

> >

>< >< X

NN

RT51G2A
IRT51G3A
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12IRTS51H
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rise above ambient. The temperature setting should be made on the basis of lon

It is important to note that these type IRT relays detect actual temperaturQO "’
te

trends in ambient temperature.

RATINGS

The operating unit of the type IRT relays has a center tapped @ permits
operation at either 120 or 240 volts AC*. For 240 volt operation, Jahe "o operating
coils must be connected in series. For 120 volt operation, the t@fo rating coils
must be connected in parallel. See Figures 10, 11 and 12 for ghe power source
connections. The IRT51E and IRTS51F models have an internal, ipsul§ted standoff post
for making the series connection, while the IRT51G and IRT51FNgodels bring all of
the operating coil leads to separate terminals external to elay. The IRTS1E
and IRT51F models are shipped from the factory connected fo™40 Volt operation.

* Some models of the IRT51F(-)A relay are rat a@/ZZO VAC or DC. See
Table I.

The type IRT relays are suitable for operati 0 hertz and 60 hertz power
systems.

The type IRT relays are designed for usEBgwith the following specific type
resistance temperature detectors:

a. 10 ohms at 250C copper RT @
b. 100 ohms at 00C planinum
c. 120 ohm at 09C nickel R

Use only the specific RTD for which rticular model IRT was designed.

The IRT51E, IRT51G and IRTHLH ays are furnished with a target and seal-in
unit having taps for 0.2 amp 2.0 amps DC operation. Table 2 shows the
different ratings based on ta@ngs

x TABLE 2
ET SEAL-IN UNIT RATINGS

T 0.2 2.0
v
.. . +0%

§M1n1m .B!.g~ ating current_,gq 0.2 2.0 |
| DC ftagke +10% (ohms) 7.0 0.13 |
| Trippl ty (amps) 5.0 30.0 |
! Carry 30 amps (seconds) 0.03 4.0 |
; Carry_10 amps (seconds) 0.25 30.0
Carry®continuous (amps) 0.3 3.0 |
ontact current closing rating (amps) 30 30 g
(volts Max.) 250 250 |

e tap setting used on the seal-in units is determined by the current drawn by
trip circuit. The 0.2 amp tap is for use with trip circuits that operate on

6
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T
tap is used with trip coils requiring more than 2.0 amps, there is a possib

that the 7.0 ohms resistance of the target seal-in unit will reduce the cur,
such a Tow value that the breaker will not be tripped.

currents ranging from 0.2 to 2.0 amps DC at the minimum control voltage. If@

The 2.0 amp tap should be used with trip coils that take 2.0 amps DC or more at
the minimum control voltage. The tripping current should not exceed 30 ampg at the
maximum control voltage. If the tripping current exceeds 30 amps, an auxiliary
relay should be used so the tripping current does not pass throum\®rget seal-
in unit.

The IRT51F relay is furnished with a target unit and an ary telephone
type relay. The auxiliary circuit may be used with 120 or 240 AC, 50 or 60
hertz, or with 125 or 250 volts DC*. A voltage level sele®&i link is Tlocated
inside of the relay on top of the resistor mounting plate, 4@nd marked "LOW" for
120 and 125 volts, and "HIGH" for 240 and 250 volts. j nk must be in the
position corresponding to the voltage level being app . 8§ The IRTS1F relay is
shipped from the factory with the 1ink in the "HIGH" posd

* Some models of the IRTS51F(-)A relay are rafed 10/220 VAC cr DC. See
Table I.

The target shows whenever an overtempera dition is first sensed. It
must be manually reset. The target is not a s&fl-1 ype.

The auxiliary te]ephone-type\ relay conf®@gts will close and carry 30 amps DC
momentarily for tripping duty at-control s of 250 volts DC or less. These
contacts will carry one amp continuously a e an interrupting rating as shown in

Table 3.
LE 3
AUXILIARY TELEPHONE- ELAY INTERRUPTING RATINGS

MP INDUCTIVE AMP NON-INDUCTIVE
IN 0 0.80 2.1
Volts AC 0.75 2.0
(50/60 hertz) 0.55 1.1
40 0.50 1.0

Volts DC 48 1.0 3.0
110 0.5 1.7

125 0.5 1.5

0.28 0.78

0.25 0.75

@Qggg

The IRT51G is furnished with a target seal-in unit and a latching-type
auxiliary telgphone relay. See TARGET SEAL-IN UNIT RATINGS, Table 2; and AUXILIARY
TELEPHONE TYPE RELAY INTERRUPTING RATINGS, Table 3.

xiliary circuit will operate whenever an overtemperature condition is

senged™PThe relay will not permit the auxiliary circuit to reset until the detected

ature decreases to below a preselected temperature level, and the right-hand
contact has closed.
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The auxiliary circuit may be reset manually by pushing upward on the rese -~
O

remote location by connecting a control switch across terminals 19 and 20. r $he

relay may be made self-resetting by shorting terminals 19 and 20 together. I wther
the remote electrical or self-resetting functions are selected, and the relay is reset,

the target will remain in view. To remove the target indication, the reset roq.must be
pushed manually.

located on the bottom left side of the cover. Or it may be reset electrically,
S() JL

The IRTS51H is similar to the IRT51G. The difference betwee two models
is that the IRT51H is furnished with a three wire, single elem ,QL1p sensitive,
100 ohms at 00C, platinum RTD assembly. The RTD assembly comes fi special brass
reducing fitting that will permit replacement of existj neral Electric
temperature relays, Type TBB, having sylphon bulbs and capilla s, With an IRT51H.
See Figure 4, RTD Assembly.

O

BURDENS @
Table 4 shows the burdens for the operating u he type IRT relays based
upon the type of RTD for which the unit is desigped.

TABLE 4&
OPERATING UNITBURDENS
RTD DESCRIPTION
N

GAMS T WATERTAL | VOLTS* q_ MILLIAMPS _ VOLT-AMPS _ WATTS
10 25  copper 120 63.5 7.62 2.61
240 \ 31.7 7.61 2.60
120 73.1 8.77 2.71
24 50 36.5 8.76  2.71

’ é)
100 0  platinum m 60 65.4 7.80 2.67
% 60 32.8 7.87 2.69
\Q 0 50 75.3 9.04 2.79
C’ 40 50 37.8 9.07 2.80
120 0 m@ 120 60 68.1 8.17 2.79
240 60 34.0 8.16 2.79
120 50 78.4 9.41 2.91
240 50 39.2 9.41 2.91

* The milliamperes for the 110/220 volt operation are approximately 92% of the
values sfown in Table 4. The volt-amperes and watts are reduced to

apprgximately 84% of the values shown in Table 4.

es 5, 6 and 7 show the burden data for the auxiliary circuits of the IRT

rela%s. The IRT51F, IRT51G and IRT51H relays do not have a single burden, rather
t den changes as the relay auxilary circuit changes its state from reset to
weRed up. Tables 6 and 7 reflect the transitional and steady state burdens of the

xiliary circuits.

C
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TABLE 5
BURDEN FOR IRTS1E O'ﬁ
TARGET SEAL-IN UNIT O

TAP OHMS

0.2
2.0

— o
L 4

7.

T \D
TABLE 6 \
BURDEN FOR IRTS1F (b

AUXILIARY CI@ETATE

PICKED UP NOT PICKED UP
VOLTS FREQUENCY MOMENTARY CONTI@ {OHMS)
110 50/60 780 ohms S infinite
120 50/50 850 ohms hms infinite
220 50/60 3530 ohms ohms infinite
240 50/60 3850 ohms ohms infinite
110 DC 750 ohms ohms infinite
125 DC 850 ohm \ ohms infinite
220 DC 3850 oth 5200 ohms infinite
250 DC - 3850 5900 ohms infinite

AB
IRT51G AND IRT51GH

AUXILIARY CIRCUIT
TARGET SEAL-IN UNIT DURING
TAP OHMS VOLTS FREQ. TRANSITION  STEADY-STATE
7S
\ 110  50/60 1830 ohms infinite ohms
0.2 ' 120 50/60 2000 ohms infinite ohms
2.0 1 220 50/60 3700 ohms infinite ohms
240 50/60 4000 ohms infinite ohms
O 110 DC 1760 ohms infinite ohms
125 DC 2000 ohms infinite ohms
@ 220 DC 3520 ohms infinite ohms
\ 250  DC 4000 ohms infinite ohms
@ CONSTRUCTION

The relay case is suitable for either surface or semi-flush panel mounting.
Hardware is®provided with the relay for either mounting method. The cover attaches
case with four cover screws which have provisions for a sealing wire. The
0o has the reset mechanism for target reset. On the IRT51G and IRT51H, this
echanism is used to manually reset the relay. Care must be taken when
ving or replacing the cover on the case because of the mechancial interaction
en the reset mechanism and the individual internal components of the relay.
cing the cover on or off may damage the reset mechanism system.
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The back of the case has studs mounted in an outer block. These studs are u

making the external wiring connections to the relay case. A removable connectfion ug‘

connects the outer block to an inner block which is connected to the internalNwiging
of the relay. Both the outer and inner blocks have spring-backed contact fingers to
assure good electrical contact with the connection plug. .

The relay mechanism is mounted in a steel framework called a e and is a
complete unit with all leads being terminated at the inner b]o\ cradle is

held securely in the case with a latch at the top and the bottom a a guide pin

at the back of the case. The case and cradle design prevents ring the relay
into the case upside down. The connection plug, beside ng electrical
connections, also locks the latch in place. The cover, W urn, holds the

connection plug in place.
To draw out the relay unit from the case, first ly remove the cover,

then the connection plugs. Shorting bars are built int lay case to short the
current transformer circuits. Release the Tlatches. relay unit may now be

removed from the case by pulling on the cradle. e the relay unit, follow
the reverse order. Use care when placing the cov ck on to the relay case to
avoid damaging the reset mechanism.

RECEIVING, HANDL@D STORAGE

Ire
re

These relays, when not included as f a control panel, are shipped in
cartons designed to protect them ag ge. Immediately upon receipt of a
relay, examine it for any damage ned in transit. If damage due to rough

hand1ing is evident, file a damage 4gl at once with the transportation company and
promptly notify the nearest General\ ic Apparatus Sales Office.

Exercise care when handh’n@unpacking the relay, to avoid disturbing

to make sure that no da s sustained during shipment and that the relay

calibrations have not be\ rbed.

If the relays ar@ to be installed immediately, they should be stored in
wa’a place that is free from moisture, dust and metallic

their original cart

particles. Foreign er collected on the outside of the case may find its way to
the inside of C hen the cover is removed, creating the possiblity of relay
misoperation.

The locafion should be clean and dry, free from dust and vibration, and well
lighted o facilitate inspection and testing.

adjustments or damaging the re10
L 4
Perform an inspection \a acceptance test as soon as the relay is received
e
{0

INSTALLATION

elay should be mounted on a vertical surface. The outline and panel
driN1n8®drawings are shown in Figures 17 and 18.

10
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The RTD assembly furnished as part of the IRT51H relays is shown in Figur he
RTD probe is tip sensitive; therefore, the probe tip must come in direct cofitacg with
the material whose temperature is to be sensed. The temperature probe is pring

loaded; therefore, its primary application is for sensing the temperature of fluids.

The one-half to three-eighths inch brass reducing bushing pipe fittin§ shown in
the RTD assembly (Figure 4) is furnished as part of the RTD ass . It is not
necessary to use this fitting when applying the RTD assembly t n%‘ipment. The
primary reason this fitting is furnished is to readily adapt\ D assembly to
applications which already have a temperature sensing ele stalled. This
fitting will adapt the RTD assembly to take the place of the n tube, bulb and
packing gland of the General Electric Company temperature re e TBB.

%

OPERATING UNIT VOLTAGE CONNECTIONS

The IRT51 relays may be used with an operating e of 110/120 volts AC or

220/240 volts AC at frequencies of 50 or 60 hertz. mple change in the wiring
scheme to the operating unit is required to op either of the two different
voltage levels. When the relay is shipped from ctory, it is set for 220/240
VAC operation. Refer to the external conne iagrams shown in Figures 10, 11
and 12 for the connections to be used for diK oltage sources.

See Table 1 for the relay voltage ratiﬁ

120 volt AC Operation: Coil H1-H2 e placed in parallel with coil H3-H4.
H1 to lead H3, and lead H2 to lead H4.

To make the parallel connection, co t
Polarity is important.

240 volt AC Operation: COM must be placed in series with coil H3-H4.
To make this connection, connec% 2 to H3. Polarity is important.

The IRTS51E and IRTS1F d have an internal insulated standoff post at
terminal 8A to assist in, making)the series connection for 240 volt AC operation.

The IRT51G and IRTS51H mo e the coil leads brought to individual terminals;
therefore, the terminal ne@ions must be made external to the relay.

AUXILIARY CIRCUIT CONN
IRTS1E :

For tri r@ operating on currents ranging from 0.2 to 2.0 amps DC at the
minimum congrol age, set the target and seal-in tap screw in the 0.2 amp tap.
ts

For trip

0

The tap screw is the screw holding the right stationary contact of the target
seal-in unig. To change tap settings, it is important that the stationary contact
posit§ons not be disturbed. A tap changing procedure that will prevent the
stagigiary contacts from getting out of adjustment is as follows:

Remove the connection plug.

2. Remove one of the screws in the left stationary contact and place it in
the desired tap.

11
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3. Remove the screw from the other tap and place it in the left stat

contact. Q
During relay operation, tap screws should not be in both taps at the same . If
they are, pickup will occur at the higher tap value. The relays are shipped with the

tap screw in the 2.0 amp tap. S

IRTS1F : %
The auxiliary circuit for the IRT51F may be used with 120 volts AC, 50

or 60 hertz; or with 125 or 250 volt DC*. The only adjustment ust be made to
accomodate these different power supplies is the positio vol tage Tlevel
selection link which is located internally to the relay and m easily seen when
viewing the top of the relay unit when the relay is removed mATts case.

240/250 volts*, The voltage level selection Linky go§¥tion can be changed by
loosening the thumb screws and repositioning the p/ the desired position. The
1ink should not be permitted to connect the "LQW" a IGH" positions together. If
this is done, the auxiliary circuit will be di d will not operate.

The IRT51F relay also has a set of convN contacts on terminals 9 and 10.
If a normally-closed contact is desired, confgct the green lead to terminal 9. If a
normally-open contact is desired, the gree@ should be connected to terminal 10.
There is a shorting bar betwee s 9 and 10. This shorting bar is used

.i
to protect current transformer c s from being opened whenever the relay
connection plug is removed. This g bar may be removed if it is not used.

The voltage level selection link is Tlabeled ~"LOQ "HIGH."  The "LOW"
position is to be used for 120/125 volts*. The "H ition is to be used for

* Some models of IRT51F(-)A refa e rated at 110/220 VAC or DC. See Table 1.

IRT516 and IRTS51H: Q
L 4
The auxiliary circuit \ e IRT51G and IRT51H relays is the most versatile of
all of the IRT auxilian cuits. It may be used with 120 or 240 volts AC, 50 or
60 hertz; or with 125 o& 1ts OC.

If 120 or 125 v@lts Bis to be used, apply power to terminals 1 and 2. If a

higher voltage (240 volts) is to be used, apply power to terminals 1 and 3.
The IRTS 51H relays have a 0.2/2.0 amp DC target seal-in unit that is

used in a #Cirggu with a normally-open contact which will close when an

overtempera copdition is sensed. For complete information on the target seal-in

unit, see the'@isglission in the Auxiliary Circuit Connections section for IRTSI1E.

There are two normally-open and two normally-closed, electrically separate
contacts in #®he auxiliary circuit. One of the normally-open contacts is used in
conjunclion with a target seal-in unit. The contact states change when an
ature condition is first sensed. They will stay in this new state until
itions are met:

12
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1. The relay senses a temperature at or below the pre-selecte e
temperature, causing the right-hand contact (IRTR) to close, and

2. The relay is reset by any one of the three methods 1isted below:.

METHOD 1:
4

Reset can be accomplished by pushing upward on the reset r located at the
bottom, left side of the relay cover.

METHOD 2: \
Reset can be accomplished electrically from a remote @1 by connecting a
switch across terminals 19 and 20. When the switch,is sed, the relay will
reset; however, the target of the target seal-in 1 11 still show if the

target seal-in unit had operated. The only way tofremgve the target indication
is by manually pushing upward on the reset rod loCaged at the bottom, left side

of the relay cover. @
METHOD 3:

together. If this method of resetti hosen, the target of the target
seal-in unit will still show if the tdfget™#eal-in unit had operated. The only
way to remove the target findication s manually pushing upward on the reset
rod located at the bottom, left si e relay cover.

The relay can be made to be se1f-re& y shorting terminals 19 and 20
i

irCfits have a special interlock arrangement
position of the contacts. This position will
rom the relay. This special feature must be

The IRT51G and IRTS51H auxili
that will maintain the last energi
be maintained even if power is reMgye

considered when first placing t y into service or when returning a relay back
into service after completing mai ance on the relay. To avoid tripping on start
up for reasons other than ove ture:

ment which is to be protected.

1. Apply power to% elay
2. Reset the IRT Q anually
3. i

Energize th&
This will ensure th elay contacts and target seal-in unit are in the correct
state for overtemperdgureg protection.

RTD CONNECTIO

ture detector. Before connecting an RTD to the relay, make sure
that the re s suitable for use with the RTD. This information is presented on

the relay nameplate, and in Table 1 of this instruction book.

he R'ms to be used with IRT relays should be a three wire type. The leads
comj from the RTDs should be shielded to prevent stray fields from inducing
vol into the RTD circuit. If an extension to the RTD length is required, the
jon leads should be twisted together. Also, the lead extension resistance

13
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* should be identical for all three leads. The resistance of each lead to relays
used with 10 ohm RTDs must not exceed 0.25 ohm (1.0 ohm to relays used with 100 ohm
v 120 ohm RTDs). A decrease in the operating point of the relay of up to 0.8°
can be expected for each ohm of lead run to relays with 10 ohm RTDs. (The decre@ 6

'y

can be up to 0.2°C for each ohm of lead run to relays using 100 ohm or 120

RTDs.) O
TABLE 8

LEAD WIRE RESISTANCE P

LEAD WIRE SIZE OHMS/FT

AWG_NO. DIAMETER INCHES AT 25° C \%
12 0.0808 0.0016 ‘
14 0.0640 0.0026 "
16 0.0508 0.0041
18 0.0403 0.0065
20 0.0320 1

0.0
22 0.0253 0.0
24 0.0201 0
26 0.0159
28 0.0126 .
30 0.0100 N058

switching scheme, arrange the switching cir to remove the lead from stud 6
first and restore it last. This procedure oid nuisance tripping during the
switching operation. .

Should it become necessary -to switch th@ from one RTD to another by a

At the time of installation, vi check the relay for tarnished contacts,
loose screws, foreign matter within se, or any other physical imperfections.
If any of these are found, they shou rrected immediately.

INSPECTI@NS ACCEPTANCE TESTS,
PERIODI\EC AND ROUTINE MAINTENANCE

& the relay, it should be inspected and tested to
h been sustained in shipment and that the relay
e isturbed. Also, in view of the vital role of
eration of a power system, it is important that a
lowed. The interval between periodic checks will vary

periodic test progra
depending upon e& ept, type of relay and the user's experience with periodic )

Immediately upon regej
make sure that no dama
calibrations have not
protective relays in e

testing. Unti r has accumulated enough experience to select the test
interval best8uited§o his individual requirements, it is suggested that the the
following in ong and tests be performed at the time the relay is received, and
then repeated year thereafter.

VISUAL INSPECTION
4
RemOye the relay from its case and check that there are no broken or cracked
y other indications of damage. Check that the internal parts of the
clean and that there is no foreign matter within the relay.

parts
rel

ised since last issue
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MECHANICAL INSPECTION AND ADJUSTMENTS O

Moving Contact Assembly Q
1.  There should be no noticeable friction when the disk is slowly rotate ockwise.

The disk should return by itself to its rest position against the right stationary
contact or moving contact stop. If a tendency to bind or excessivg friction is
evident, check for obstructions to the disk travel. Dirt and metallic particles
in the drive magnet unit or drag magnet air gaps can in%e with the disk

motion. \

The disk shaft should have a vertical end play of 1/64 ific /32 inch. The disk
does not have to be in the exact center of either t magnet or the drag
magnet air gaps for the relay to perform correctly. S the disk not clear all
of the air gaps, or if the end play is not 1/64 to 320°0f an inch, perform the
following adjustment:

End play and disk position is determined by ré¢ative positions of the lower
jewel bearing and the upper pivot. Both hng and the pivot are held in
position by set screws in the die-cast su i frame. The lower jewel is to be
located so the disk is approximately c the air gaps of the drive magnet
and the drag magnet. The upper pivot hen be located so the shaft has 1/64

to 1/32 inch end play. Both set s@gewS§nust be securely tightened after the
adjustment is complete. -

The contacts should havé approxi 1/32 inch wipe. That is, the stationary
contact tip should be deflegte t 1/32 inch when the disk and moving
contact complete their tray T ontact wipe on the left stationary contact

is adjusted by turning t ews in the contact brush, which regulates the
position of the brush rel@&i 0 the brush stop.

The leaf spring on the rm of the IRTS51E and the right side stationary
contact on the IRTS1F G and IRT51H models also have approximately 1/32

inch wipe. This wipd cagp¥e adjusted by carefully bending the flexible arm on
the stop arm or s®atiQgary contact.

Target and Seal-in Wnj

The moving cogfact™&ssembly should move freely when operated by hand.

Both cont ould close at the same time. The cross member of the "T"
e in a horizontal plane.

springysh

Th jtizght wipe should be at least 1/64 inch. This can be checked by
i ng 0.010 inch feeler gage between the armature and the pole piece.
The ts should be closed with the 0.010 inch feeler gage in place.

Telephone Relay Unit
¢

1.

With the unit de-energized, each normally-open contact should have a gap of
.010 to 0.015 inch.

15
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2. The wipe on each normally-open contact should be approximately 0.005 inCOG

* armature and the pole piece and operating the armature by hand. The norm

This gap can be checked by inserting a 0.005 inch feeler gage between
y
open contacts should make with the 0.005 inch feeler gage in place. G

3. The contact pressure should not be less than ten grams, measured at the contact
tips. L 4

4. Check for roughness or binding on the interlocking arms @atching
telephone relay unit on the IRT51G and IRTS51H models. Use a fiN 0 dress
the interlocking arms only if binding or roughness is observed.@

CONTACT INSPECTION AND CLEANING 0

1. A1l contacts should meet in alignment.

ing is observed, the

20g’ tool. A burnishing

ed surface, resembling
that no scratches are
oFoughly and quickly. Its

of contact. Do not use a
elay contacts.

2. Check for contact condition. If tarnishing or mild
contacts should be reconditioned with a flexible burg
tool is a flexible strip of metal with an etche
a superfine file. The polishing action is deli
left, yet corrosion and mild pitting are cl
flexibility assures the cleaning of the actugl
knife edge, file, abrasive paper or cloth to

AUXIL IARY BRUSHES o 2
Every circuit in the IRT51 dra 5% has an auxiliary brush. It is

especially important on current and other circuits with shorting
bars that the auxiliary brush be igh enough to engage the connecting
plug or test plug before the brushes do. This will prevent the
current transformer secondar@i ts from being opened or the current

circuits from being interrypt

RHEOSTAT CLEANING C

Although the sliding ffont@ct in the temperature selection rheostat is resistant
to tarnishing, it is noi to tarnishing and should be cleaned as part of the

normal relay maintena rogram, Turning the temperature dial back and forth

several times will icdlly clean the slider tip contact within the rheostat and
will usually be affeq If a more thorough cleaning is required, a good quality
liquid contact aner be used.

ELECTRICAL TESTS

A1l a1ternag'ng current operating devices are affected by frequency. Since
non-sinusoigal waveforms can be analyzed as a fundamental frequency plus harmonics

of the fi ental frequency, it follows that alternating current devices, such as
the IRT_t elays, will be affected by the applied -waveform. The purity of the
sine vesthat is its freedom from harmonics, cannot be expressed as a finite
numb r any particular relay. Therefore to test alternating current relays, it
is nthal to use a sine wave of current or voltage of the correct frequency and
go e form,

16
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Relays to be used with direct current power should be tested using od
direct current power supply, not full wave rectified power. Unless the re@&if1
power supply is well filtered, that is, there is less than 5% ripple, RT
auxiliary circuits may behave slightly different when tested with a po@pp]y
that is substantially different than the system power supply. ¢

Since all type IRT relays that are in service operate in theirQe, they

should be tested in their case or an equivalent steel case. In this way, any
magnetic effects of the enclosure will be duplicated during testing. *

Before testing is begun, check that the relay is level angf1 vibration-free
environment. In addition, the relay should have the cover ower applied at
rated voltage and frequency to the operating circuit for ately 30 minutes
prior to actual temperature point testing. During the 3 ute warm up period,
there should be a simulated RTD load on terminals 4, 5 an

Selection of Simulated RTD Load

* To choose the value of this simulated RTDalloadP select the temperature at
which relay operation is desired. The is calibrated in degrees
centigrade. Figure 16 may be used to_ cdny, Fahrenheit to Centigrade if
temperature is known in Fahrenheit. @n‘e 13, 14, or 15, depending
upon the type of RTD for which the IRT has been designed (10 ohms at
25°C copper, 100 ohms @ 0°C platin 20 ohms @ 0°C nickel). Select a
resistor value equal to the simula oad resistance associated with the

desired operating temperature. T the resistance to be used as the
simulated RTD load. Measure the siStance of the resistor very carefully,

since a small difference in 19§ance values can mean several degrees
difference between what is desi% what is actually obtained.
During the 30 minute wa period, set a temperature on the temperature

selection dial just over they,t@8mperature associated with the simulated RTD 1load.
The relay should not close the WRT W overtemperature) contact.

Apply power at rated v and frequency to the auxiliary circuits.

After the 30 migute§war® up period, adjust the temperature selection dial to
the temperature asso ith the resistance of the simulated RTD 1load. The
relay overtemperaturefcon®act (IRT|) should close within 2° of the relay setting.
If it does not, sé&‘k:.' LIBRATION PROCEDURE section.

The IRTS51F,
When the relay.
100C below

IRT§IG and IRT51H relays have a reset temperature contact (IRTR).
hipped from the factory, the reset temperature is adjusted to
mperature dial selection temperature. To change this reset
temperat ontact gap distance must be changed by loosening the locking
screws ow temperature contact dial, and turning the dial. Turn the dial
count wise (opening the contact gap) to decrease the reset temperature, or
wise (closing the contact gap) to raise the reset temperature.
Tighten t locking screws after adjusting the contact gap. To check the reset
temperature setting, choose a simulated RTD resistance that corresponds to the
desired greset temperature. The IRTR (reset) contact should close within 20of the
désired reset temperature.

* Revised since last issue
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Check that the auxiliary circuits function as designed and that the r ")

mechanisms function properly. O
CALIBRATION PROCEDURE

The IRT relays have been calibrated at the factory and the calibration sgttings
should not require any additional adjustment. Recalibration should considered
only after all of the checks, tests and servicing notes, includin ning the
temperature selection dial rheostat, have been accomplished. I ay still
shows that it is out of calibration after the tests, checks and rwyce listed in
the INSPECTION, ACCEPTANCE TESTS, PERIODIC CHECKS AND ROUTINE NAI@CE section of
this instruction book have been completed, proceed as follows:

1.  Remove all windup from the induction disk spring so thatNghedmoving contact in
the relaxed position just makes contact with the 1eft@ ry contact.
t

urned by inserting a
s are spaced at about
tact to touch the right

2. Wind the spring counterclockwise 900. The ring
screwdriver in the notches around the edge.
300 increments. This windup will cause the m
stationary contact or the moving contact sto

3. Set the adjustable tap (slide band) on RAoO
adjustable range of the resistor. &

4. Using AWG No. 12 or larger “diameter ith a maximum wire length of 12
inches, connect resistor A from 1 cross terminals 4 and 5. Short

terminals 5 and 6 together.

position at the center of the

5. Turn the temperature selection \ the 1600C setting.

6. Apply rated voltage and freque@ he operating circuit.

7. Adjust R1 until the movingfco t Jjust makes the left IRT stationary contact
(IRT). Tighten the s14: in this position. If the Rl sliding tap does
not permit this setti'ng 1sely, adjust the spring windup until this setting

is achieved. It is tant that the windup adjustment not exceed *300 from
the previously set 9 up position. No further adjustment to the windup

spring is permitted ATt his adjustment is made.

8. Disconnect power, he operating circuit. Remove resistor "A" and replace
it with resigto . Terminals 5 and 6 should remain shorted together. Set
the temperat ection dial to 800C. Reapply power to the operating
circuit.

9. Adjust the ide band on resistor R2 until the IRT Tleft stationary contact
(IRTL) and tHe moving contacts just make. Tighten the slide band in this
position.

4
nect power from the operating circuit. Remove resistor "B" and replace
i resistor "C," or with a resistor having a resistance that corresponds
e resistance of an RTD at some selected temperature. See Selection of
imulated RTD Load for resistor value selection method. Terminals 5 and 6
uld remain shorted together. Reapply power to the relay. Set the

10.

18
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GEK-86038

temperature selection dial to 120°C if resistor "C" was chosen, or tg
temperature that is associated with the resistance value chosen if a
other than resistor "C" is selected. The left IRT contacts (IRT d
close within ¥2°C of the selected temperature dial setting. This LG{i}tes
the overtemperature calibration procedure. :

TABLE 9

L 4
* CALIBRATION RESISTOR VALUES
RTD TYPE
(Ohms) RESISTOR "A" RESISTOR "B" RESIST
10 15.5 ohms 12.4 ohms
100 165 " Q
120 265 "

qu@mth a reset temperature
factory to close when the
temperature selected on the
ature may be adjusted to any

the temperature shown on the
do this is as follows:

The IRTS51F, IRT51G and IRT51H models are
contact (IRTR). This contact has been se
sensed temperature falls to 10°C or more_ _bel
temperature selection dial. The rese
temperature between 5°C and 30°C
temperature selection dial. The proce

After completing step 10, which i ies the overtemperature calibration
point, mark the location of the t ure selection dial. Do not disturb
this dial setting until the re e ature calibration is complete.

Next, determine the reset ature with respect to the overtemperature
setting. For example, thtN mperature setting that is required for a
particular application is Zf2MeC%and the desired reset temperature is 1100C.
The temperature differencd een the two is 10°C. Using the appropriate
chart (see Figures 13, ¥ ) select a resistance value that corresponds to
a temperature that 4 °CH lower than the overtemperature calibration point
that was determined j 8p 10. Connect this resistance value in the place of
reset point, the IRTR contact gap must be adjusted.

resistor "C." t
Ige wider the gkde, the lower the reset temperature. To change the
R contact gag en the two locking screws of the IRTR contact position

dial. Rotate t al until the right contact and the moving contact just
rga e Tighte wo locking screws. This sets the reset temperature and
ompletes t t temperature calibration procedure.

&

B
Vised since last issue
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O

RENEWAL PARTS Q
Sufficient quantities of renewal parts should be kept in stock for the mpt
replacement of any that are worn, broken or damaged.

4
When ordering renewal parts, address the nearest sales office the General
Electric Company. Specify the name of the part wanted, quantity re& nd complete

nameplate data of the relay.

L 4
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UPPER
PIVOT
Low
TEMPERATURE TEMPERAT
CONTACT DIAL gﬂﬁ URE
TARGET
SEAL-IN
TARGET
SEAL-IN TAPS TEMPERATURE e
SETTING, *C
IRT, ="
CONTACT INDUCTION
( C DISK SPRING

IHTg;”’/’

CONTACT

" GEAERAL GO ELECTRIC

JEMPERATURE RELAY

s __

Figure 1 {050283-1) Type IRT51G and IRTS1H Relay, Front View

Figure 1 (050283-1) Type IRT51G and IRT51H Relay, Front View
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+ v 2
I - ataif OO
L 4
TEMPERATURE
SELECTION
RHEOSTAT
R1—SLIDE BAND
R2—SLIDE BAND
DISK

LOWER

JEWEL

BEARING

Figure 2 (050283-2) Type IRT51G and IRTS1H Relay. Right Side View.

L 4
§1gure 2 (050283-2) Type IRT51G and IRTS1H Relay, Right Side View

24



GEK-86038

LATCHING
RELAY

e

Figure 3 (0502433,

Type IRT51G and IRT51 Fiefay :

~2ft Sige and Back View.

L 4

ure 3 (OSO283~3) Type IRT51G and IRT51H Relay, Left Side and Back View
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s&re 4 (0285A6731-0) Resistance Temperature Detector Assembly
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)
% %

ARMATURE
OPERATING ARM

RESIDUAL SCREW
LOCKNUT
POLE PIECE

; s Figure 5 (8012106) Telephone Relay
|\
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CONNECTING PLUG MAIN BRUSH C

NOTE:AFTER ENGAGING A@&ARY BRUSH CONNECTING PLUG
TRAVELS Y4 INCH BEFOP() AGING THE MAIN BRUSH ON
THE TERMINAL BLOCK‘\

s Figure 6 (8025039) Drawout Case, Contact Assembly
S g
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TSI
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IRT | -
LOWER
COI

AN
VR !i
5 7
O
G

SHORT FINGER

H2

H3 H4

IRT
UPPER
COILS

Figure 7 (0285A6213-0) Internal Connections Diagram for

the Type IRT51E Relay
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g A ?EIRTR s
- A ::,:IRTL %
| U IRT
UPPER
rRa[] #a ) RH_E% YL COILS
i A < |
IRT
LOWER
RS !RZ COILSL g H3 Ha
LOowlO O HIGH .
GREEN LEAD ’
a0
==A] == A
A Fﬁé}
== . __REMOVE IF
/ \
W _vr* \ NN N/l \//A_§ NOT USED
! L0 0 o
| 3 5 7 9
O O O
\ 4 e 8 1O -
* =%|NGER
A = AUSIARY TELEPHONE RELAY
T = TARGET

L 4

AN

the Type IRTS51F Relay

ss Figure 8 (0285A6214-2) Internal Connections Diagram for
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TSI=TARGET SEAL IN UNIT

Figure 9 (0285A6215-1) Internal Connections Diagram for

ks the Type IRT51G and IRT51H Relays
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AC SOURCE (CONTROI. POWER
OR POTENTIAL TRANSFORMER)

ar

CONNECTION CONNECTION
FOR 120V FOR 240V
50/60 HZ 50/60 HZ
“ TRIP 8US
7 8 T 8A 8
!
‘ 49
H3 H4  HI H2| |H3 Ha ¥ TSI

TEMP. SELECTICN

190! RHEOSTAT
2
5

.
o

S

G

Tere | EEUPER 1 pescripTioN
RT5IE INDUCTION TEMP, RELAY
IRT. LEFT CONT. (HOT)
TST [TARGET SEAL-IN JNIT
CIRCUIT BREAKER
o AUX. CONTACT
TC TRIP COIL

RESIST. TEMP. DETECTOR

igure 10 (0184B8779-1, Sh. 1) External Connections Diagram for

the Type IRT51E Relay
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AC SOJRCE (CONTROI. POWER
OR POTENTIAL TRANSFORMER)

vy

CONMECTION CONNECTION

FOR 120V FOR 240V

50/69 HZ 50/60 HZ AC OR DC| suPPLY

7 8 7 8a 8 Q
Hi|  H2{H3| Ha| HI]  He| [H3 @

TEMP, SELECTION

91 a9

A

GREEN LEAD TO STUD 10,
REMOVE SHORTING BAR
BETWEEN STUDS S AND 10.

GREEN
LEAD

TRIP 8US
4
10

&2 RHEOSTAT
52
a
S5z
lﬁf
\
[ [ C—
DEV or | INCLUDED _
13- | TYPE | ELEMENT DESCRIPTIOM
a9 | IRTSIF INDUCTION TEMP. RELA~
IRTR RIGHT CONT. (COLD)
IRT, LEFT CONT. (HCT)
A AJXU TARY JNIT
T TARGFT
52 CIRCUIT BREAKER
x AUX. CONT aCT
C TRIP COIL
8 RESTST. TEMP. DETECTC

Figure 11 (0184B8779-2, Sh. 2) External Connections Diagram for
the Type IRTS51F Relay
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AC SOURCE (CONTROL POWER
0 TE A

R PO

NTI

L TRANSFORMER)

DESCRIPTION

INDUCTION TEMP. RELAY

RIGHT CONT. (COLLD)

LEFT CONT. (HOT)

AUX. OPER. UNIT

AUX, RESET JNIT

MANUAL. RESET SWITCH

TARGET SEAL-IN UNIT

RESIST, TEMP, DETECTOR

CIRCUIT BREAKER

TRIP_COIL

AUX. CONTACT

COMNECTION CONNECTION
FOR 120V FOR 240V
50/60 HZ 50/60 HZ AC OR DC SUPPLY
3ONOTE B
1 2 R3
7 8ol 10 7 8lo| 10
S RO S W)
—— 43
49 TEMP. SELECTION
RT 19| RHEOSTAT
REMOTE RESET
T4 (SHORT 19423¢
TOGETHER FOR
49 SELF REST)
R2
5 ’ —
Ey- .| mcLupeD
] loTvee | ESREE
OTE L NO = ELEMENT
| L 49 751G
L | OR H IRTa
L __‘m_.---_‘ IRT,
8 P
2 RE
NOTE A LEAD GROUNDED AT S
RTD TERMINAL BOARD 15
28
52
NOTE 8 CONNECT POWER SUPPLY TO S 1c
FOR 120V 50/60 HZ OR 125V D «
CONNECT POWER SUPPLY TO S
FOR 240V 50/60 HZ OR 250V DC

L 4

jqure 12 (0184B8779-2, Sh. 3) External Connections Diagram for

the Type IRT51G and IRT51H Relays
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1
RESISTANCE OF SIMULATED RTD
VERSUS TEMPERATURE
I0 OHM COPPER RTD @25°C
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Figure 13 (0285A6732, Sh. 1 [1]) Resistance of 10 Ohm Copper RTD Versus
Temperature When Used With the IRT Relay
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(0285A6732, Sh. 2|1]) Resistance of 100 Ohm Platinum RTD Versus
Temperature When Used With the IRT Relay
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RESISTANCE OF SIMULATED RTD
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* Figure 16 (0285A6732, Sh. 4 [1]) Fahrenheit to Centigrade Conversion
Revised since last issue
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for Type IRTS1E and IRTS5IF Relay
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39






GEK-86038

PANEL LOCATION

SEMI-FLUSH

SURFACE

(2) 5/16-18 ST

6.625 10-32 / FOR SURFACE
= 168MM ] MG MGy [sTUDS N
) o dH —
c—\\ |
|
I
|
10.312 | (4> 10-32 X 3/8 STUD
26 IMM | MTG. SCREWS NUMBERING
3 7 5 3 1
GLASS | C;DCS?;%:Fifj
i o o [ 08 & 3 2
1.125 '
L4 DRILL SouM ™ BACK VIEW
4 HOLES CUTOUTS MAY REPLACE
6MM DRILLED HOLES
T
Y bl
T 50
2.781 l )
S6MM i #
|
GE ¢ 75 ~
5.562 CUTDOUT 547U
141MM i
|
& 1,468
| O 37vm
i 2.50 4
o 2,843 oM
218 —w] Ly 76-2—&1&-1 — .500
oy ——— (TYPICAL)>
144MM

PANEL DRI
FOR SEMI-FLS NTING

TYPICAL DIM.

INCHES
MM

*

—

3.0

™ 76MM

PANEL DRILLING
FOR SURFACE MOUNTING
FRONT VIEW

S/16-18 STUD

VIEW SHOWING  ASSEMBLY OF HARDWARE
FOR SURFACE MTG. ON STEEL PANELS

for Type IRTS51G and IRTS51H Relay

vised since last issue

Figure 18 (006209272 [6]) Outline and Panel Drilling
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