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The MULTI-AMP® test instrument described in this manual contributes to the more
convenient and accurate field testipg of protective relays. :

Set-up time, accuracy, safety and a forward step in standardization of testing procedures
are among the many benefits. :

The following sections describing the use of the MULTI-AMP® relay test instrument
will enable the user to utilize it to its fullest extent. Refer to manufacturer’s instruction
book for the details of the specific device to be tested.

It is recommended that this instruction manual be read thoroughly before proceeding
with testing.

NOTE: If the relay test set is not equipped with optional Current Actuator “C.A.”, the
v “Curr. Act” position of the “Timer Operation Selector” switch is not operable.
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FOREWORD

The MULTI-AMP test instrument described in this manual contributes
to the more convenient and accurate testing of current and voltage
actuated devices. :

Setup time, accuracy, safety, and a forward step in standardization
of relay testing are among the many benefits.

This manual presents detalled test procedures for the common types
of protective relays. As additional test procedures are developed,
they will be added to the manual. Coples of these new procedures
wlill be available upon request.

It is suggested that the relay engineer or technician using the
MULTI~-AMP test equipment, refer to the relay manufacturer's instruction
book for details-concerning the characteristics or adjustments for

the particular relay under test,

The following publications may be consulted for theory of relay
operation and application:

1. "Applied Protective Relaying" (Silent Sentinal)
Westinghouse Electrilc Corporation
Relay-Instrument Division
Newark, New Jersey

2. "The Art and Science of Protective Relaying"
by C. Russell Mason, General Electric Company.
published by John Wiley and Sons, Inc., New York, N.Y.

3. "Protective Relays - Their Theory and Practilce"
by A. R. Van C. Warrington, The Engllsh Electric Co. Ltd.,
Stafford, published by John Wiley & Sons, Inc. New York, N.Y.

4, MElectric Power Dis@ribution for Industrial Plants IEEE No. 141

5., MULTI-AMP "The Electrical Tester", Vol. 2, No. 1
"duPont Coordinates, Tests Protective Relays"
by T. L. Bourbonnais II, E. I. duPont de Nemours & Co. Inc.

6. MULTI-AMP "The Electrical Tester", Vol. 7, No. 2
"Effect of Changing Short Circuit Duty on Relay Settings"
by F. P. Brightman

7. MULTI-AMP INSTITUTE Curriculum

"principles of Coordination for Industrial and Commercial
Power Systems".
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Bulletin 6-SR-51A

niversal -
" Protective Relay
Test Set

Model SR-51A-2PC

Mode! SR-51A Ji8

jmesiti-amp ..........

4271 Bronze Way Dallas, Texas 75237-1088 U.S Multi-Amp Canada, 445 Finchdene Square, Scarborough, Ontario, M1X 1B7
Ph. {214) 333-3201 Tolex 163548 MULAM DL Fax (2!4) 333-3533 Ph. (416} 298-6770 Telex 065-25453 Fax (416) 298-7214
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General Description

Designed to reduce equipment set-up time, simplify test
procedures, and eliminate wiring errors introduced when inter-
connecting individual components, Muiti-Amp Mode! SR-51A is
a self-contained, portable test set incorporating the necessary
outputs, control circuitry and instrumentation for testing the
“basic” single-phase, single-frequency protective relays.
Designed for either field or shop use, this rugged testsetis con-
structed to withstand the rigors of transporation as well as daily
field activity.

Among its many outputs are two ac current sources, two ac
voltage sources, a dc voltage source, a de current source and
a high voltage source for insulation tests. Of the two (2) dc
outputs which are provided, one is used primarily for testing
dc auxiliary relays and the other for testing de¢ targets, opera-
tions indicators and seal-in units. Two (2) ac current sources
are provided for applications such as testing current unbal-
ance relays or the siope of differential relays. Facilities are
provided to utilize and independently adjust two outputs
simultaneously; and the test set includes several special test
circuits which greatly simplify test procedures and increase
efficiency.

Built-in overload relay and fuses protect the test set from
damage due to overloads or short-circuits, The input line cord .
and test leads supplied with each test set are all that.is
needed for testing essentially all the "basic” protective relays..

-Common Test Applications
Relays: Overc_:u rrent, percentage differential, current unbalance, directional overcurrent, thermal, overload, over/under
voltage, timing; and ac and dc auxiliary relays. When used in conjunction with a phase shifter such as Muiti-Amp Mode! CS-

78, the Model SR-51A would also be used in testing distance, impedance, mho, reverse power, !oss ofexcutatton and other
relays which reguire control of the phase angie relatlonshlp .

Other Apphcatuons. Circuit breakers rated up to 50 amperes, current and potent:ai transformer ratios, ammeters,

voltmeters. e .
Specifications

Hatmg 1.0 kVA
Input Voltage (specify one): 120 volts, 1¢ OR 240 volts, 16
input Frequency (specity one): 60 hertz OR 50 hertz
Outputs:
No. 1: Continuously adjustabie through 4 ranges to meet a wrde varlety of test circuit-impedances.
-0 0-1Q voits at 100 amperes
00-20 volts at 50 amperas

0 0-40 voits at 25 amperes

- 00-80 volts at 12,5 amperes .
Overload (Intermittent) Capabitities of Output No. 1:
When the output voltage is sufficient to “push” higher than rated current through the impedance of the load
circuit, the test set may be overloaded for short durations as shown beiow The overload capabilities are approx-
imate singe output values will vary with regulation,

Per Cent Rated Current : Maximum Time-On . : Minimum Time-Off
100% . . . 30minutes : 30 minutes
200% . . 3 minutes 8 minutes

- 300% ) - 20 seconds 4 minutes
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No. 2:0-140 voits at 3 amperes ac

No. 3: 0-150/300 volts at 0.5/0.25 amperes ac

No. 4:0-8 volts at 5 amperes dc for dc current source in testing iargets operations indicators and seal-in units.

No. 5:0-150/300 volts at 0.3/0.15 amperes dc

No. 8: 1200 volts, current limited to 5 milliamperes ac for insulation resistance tests.

No. 7: 0-24 volts at 10 amperes ac for second current source when testing dual current coll relays.

No. 8: “Directional Element Test” (DET) - A special test circuit to apply a current and voltage which are exaclly in phase to determine
minimum pick-up of watimeter elements of complex relays. Four calibrated values are provided as well as five extra positions
for special ranges. .

No. 9: “Voltage Relay Test” (V. RLY.) - A special circuit for testing over or under or over/under voltage relays. Provides a “normal”
voltage holding circuit where the "normal” voltage is adjusted and held while the fault voltage is properly set. Switching to the
“Test” position applies the fault voltage and starts the timer simultaneously. Timer stops and voltage is de-energized when
relay contacts close.

Instrumentation

1. Main AC Ammeter: A 4-|nch square moving iron vane instrument with non- reflectwe glass, mlrrored scale, knife
edge pointer and pointer pre-set mechanism.
Scales: 5/10/25 amperes
Ranges: (switch selected): 0-2. 5/5[10{25]50;’100/250]500 amperes ac
Accuraey: 1% of full scale .

2. Secondary AC Ammeter: A 4-inch square moving iron vane instrument with non-reflective glass, mirrored scale and
knife edge pointer.
Scales: 5/10 amperes
Ranges (switch selected): 0-5/10 amperes ac
Accuracy: 1% of full scale

3. DC Ammeter: A 4-inch square D'Arsonval movement instrument with non- reftectwe glass ‘mirrored scale and knife
edge pointer. .
Scales: 0.5/5.0 amperes
Ranges (switch selected): 0-0.5/5.0 amperes dc
Accuracy: 1% of fufl scale

4. Multi-function AC/DC Meter: A 4-inch square rectifier type instrument with non- refiectlveglass mirrored scale and
knife edge pointer. .
Scates: 15/30/75 volts ac or de; 10 megohms
Ranges (switch selected): 0-1.5/7.5/15/30/75/150/300 volts ac or d¢; 10 megohms
Accuracy: 1% of full scale

5. Solid-State Digital Timer: A specially designed Multi-Amp® solid-state digital timer is incorporated to measure
the elapsed time of the test in either seconds or cycles. ithas extensive shielding and noise suppression circuitry toen-
sure accurate and reliable operation under the most demanding field conditions. Incorporating a crystal-controlled
oscillator, accuracy of the timer is independent of the power line frgquency. The readout display appears as con-
tinuous, solid, unbroken digits with no gaps between the segments to impair readibility. The high brightness to con-
trast ratio of the display ensures excellent readability even in high ambient light conditions, including dtrect sunlight.
The flat, pianar design of the display allows a fuli 130° viewing angle without distortion.

Display: .375-inch (8.63 mm) flat, planar characters using high intensity, gas-discharge technology.

Ranges {switch-selected):
{a) (-9989.99 seconds
(b) 0-999999 cycles

Accuracy: Seconds Mode: % least significant d:glt or 0 0028% of reading, whichever is greater.
Cycles Mode: %1 Cycle

Dovvnloaded from www.Manualslib.com manuals search enqme
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Housing:
Test set is housed in a tough, heavy-duty formica enclosure with carrying handles on both top and ends and has a
removable, hinged protective cover. Available in either a one-piece enclosure, or for increased portabitity, in a
two-piece enclosure with a single, multi-conductor interconnecting cable with appropriate plugs.

One-glece enclosure Model SR-51A ' Two-plece enclosure Model SR-51A-2PC
imensions: 16%"H, 22"W, 11"D ' . Dimenslons: 16%."H, 14"W, 11"D Each
Net Weight: 86 Ibs. (39 kg.) Net Welgtsxt:b43 igg {19.5kg.} and
! 48 ibs. {21.8 kg.) .

Test Leads:

One (1) pair No. 6 welding cables with insulated afligator clips and spaded lug Part No, 1285
Two (2) pair No. 18 utility leads Part No. 1282

One (1) pair continuity test leads Part No. 1283

One (1) set of high-voltage test leads Part No. 1125

One (1) 10-foot 3-conductor input lead Part No. 2708

One (1) pair #10, 20 feet long output feads Part No. 2040

LN NN N N ]

Standard Features:

® Provided with two instruction manuals, each containing approximately 150 pages of detailed, step-by-step
procedures for testing protective refays as well as operating instructions for the test set. Manuals also inciude
maintenance instructions, schematic diagram and parts list. - '
® High current outputs of the test set are obtained using standard 120-volt convenience outlet -for input power. No
special high current power source required. .
Output controt circuit permits momentary, “pulsed” application of output to avoid damage or overheating of relay
- when setting test current. Also, output is automatically de-energized when relay under test stops timer.
. Built-in overload and shont circuit protection, : - S :
Facilities to initiate the test set from a remote location. . g ' :
Facilities to utilize the test set's voltmeter to measure external AC or DC voltages.
Continuity test circuit to indicate contact action. - o : .
An auxiliary channel, completely independent of the main output channel is incorporated and may be fed from the
common primary source or from an external phase shifter or frequency generator. _
Facilities are provided for efficient use of Multi-Amp accessory units such as the Model 1-3PH three-phase
synthesizer (shown below), as well as a phase shifter or frequency generator, For additional information on these
accessory models, please contact the factory.

do00e 9

" Model 1-3PH

0O i ..p@,

For additional information request bulletins, DS-FG, DS-3PH, DS-CS.

Copyright Multi-Amp Corporation, 1988 Printed in USA MA-5944 ' Bulletin-6 SR-81A KK/500/1090
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GENERAL DESCRIPTION

MULTI-AMP relay test .sets are portable, variable current and/or
variable voltage units suitable for testing and calibrating electri-
cal protective or indicating devices.: They are capable of testing
all single phase protective relays that do not require a change in :
frcquency*or a specified phase angle relationship between a voltage
and a current or between two currents or two voltages. They may
also be used to test any three phase protective relay that may be
tested one phase at a time. The test sets are dual. channeled; each
channel” controlled independent of. the other. The_main.channel
provides: test facilities for AC current actuated or AC- voltage
actuated devices with a. continuously variable output.”

‘The second or Auxiliary channel supplies continuously variable
outputs:of_AC'or-DC_for-currentractuated_or.voltage actuatedsdevices;
provides special“circuitryifor'testing underVOltage relays,';
directional units, and in addition, for perfcrming an insulation
resistance test on all protective relays.-cz;- _

Accessories are available to be used in conjunction with the
MULTI-AMP relay test sets when special facilities are required.

a - change of frequency : ”_ | ..i R |
: b’—'a specified phase angle relationship between_
Lkwo circuits _ R |
' c ?Lthree phase voltage -
Detailed descriptions of the controls are given in the follow-

ing pages. The numbers()_ﬂreferfto those shown on Figure 1.
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- . CONTRCL DEVICE FUNCTIONS

INITIATING SWITCH (1)

120V SYNCH TERMINALS (2)

EXT. INITIATE JACK (3)

'PUSE NO. 1 ()
"RELAY CONTACTS"

© - BINDING POSTS (5) - . .

"POWER ON" LIGHT (6)

-~ CONTINUITY JACK (7) -

CONTINUITY LIGHT (8)

. POWER SWITCH (9)

©-120V: OUTLET (10) . .

Downloaded from www.Manualslib.com manuals search endine

'4Th13 switch serves to start operation

of the test set.

120 volts is present on these terminals

whenever the unit 13 initiated. This

' voltage may be used as a control source

to inltiate an external unit such as

MULTI-AMP Model lOlO/RB Reactor Boosgter.

'Closing a circuit plugged into this
'Jack will allow the test set to be
initiated from a remote position.

This fuse protects the entire unit.

~The trip circult contacts of the device

under test are to be connected to these

 posts.
~This light indicates that the main
¢ switeh 1s closed.

A 6.3 volt circult is wired in series

~with a green light (8) so that contact
actlon of relay under test or circuit
continuity can be checked.

.. This is-the;main.input_switqh controll-
.ing all power except to the "120V"

outlet (10).

- This convenience outlet is-wired direct-
.ly across the line cord so that power
‘.for auxiliaries such as trouble lights,

.ete., 1s available whenever the test unilt

is plugged in.
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FUSE NO. 2 (11)

MAIN CONTROL KNOB ( 12)'“

AUX. POWER INT-EXT

SWITCH (13)

: AUXILIARY POWER INPUT
TERMINALS (14) -

2 - 4

. This fuse protects the control

transformer.

?his knob controls the setting of the

main variable autotransformer

Selects energizing of second channel
_of test set from internal or external
source.

_ These terminals are for connecting a

second source of power (not over 120

4volts) from a phase shifter or frequency

'generator 8o that relays requiring

_control of phase relationship or frequenc;

~AUXILIARY'SELECTO% S?ITCH-
15

may be tested. = _
This switch selects the output to be
adjusted by the auxiliary control (16).

" In the "VERNIER"™ Position, the Auxiliiary.

~Control acts as a fine adjustment for

> the Main Control (12).

AUXILIARY .CONTROL KNOB (16)

This knob controls the setting of the

auxiliary autotransformer to. change

the magnitude of the output selected by

~the "Auxiliary Selector" Switeh.

AC OUTPUT #3 TERMINALS ( 17)

Binding posts where AC .cutput assoclated
‘with second channel of MULTI-AMP test

:8e% 1s picked up.

DC. RANGE SWITCH (18) -

DC_QUTPUT TERMINALS (19)°

Dowkmdai&ommmMmuaLﬂihmmmanualsmengjne_m_._....

© This switch selects the range of the DC
Ammeter (0.54 or S5A).
'Binding posts where DC outputs of MULTI-

AMP test set are picked up.
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"PRESS TO TRIP DC" SWITCH
(20)

VOLTAGE RELAY TEST

D.E.T. (Directional
Element) S
(21)

TEST SWITCH

Downloaded from www.Manualglib.com manuals search engine. ...
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This switch (NC Momentary Contact)

.. opens the De supply._
,_This switch 1s used when running timing
- ..tests on voltage relays or minimum
pleckup of directional units on direct-
. ional overcurrent relays.
__"SET NORM" Position -~ When used with
-"Voltage Relay Test" circultry, this
.position conneqts,AQ’Output~#3 terminals
}_(11) to output 6fjchannel-i,of the

.test set.

"SET FAULT" Position - Switches volt-

‘meter to output of second channel of

. test set while allowing AC Output #3

terminals of test set to remain cone

‘nected to output of Channel l of the
- test set.

 "PRST" Position - Connects AC Output #3

. terminals to output of Channel 2 of

test set and starts timer.

. Position #1 through 4 are factory wired

with resistors to provide specific values

_of voltage and current at zero phase
: angle_toLtest_pickuP_of”directional
_‘element.f*~:

 Position #5 through 9 are left unwired

to permit addition of resistors to

produce values common to the user’s

system.
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OUTPUT #1 TERMINALS
.22 and 24

 ACCESSORY SOCKET (23)

' EXTERNAL VOLTMETER .
. _TERMINALS  (25)

OUTPUT #1 & OUTPUT #2
SWITCH e

2-6

'AC Output #1 is available from these
‘terminals and is adjusted by the Main

" ‘Contrel in four (4) ranges. .

This socket 1s cohnected to the 0 to

140 volt, 3 amp output of the autotrans-
‘former and can be used to supply a
" goldering iron or similar accessory.
“These terminals enable the voltmeter
‘to be used for external voltage
“measurements.
PAM JACK (26) - -/ ‘This jack enables a phase angle meter
" T ‘eurrent coil or external 5-ampere
“ammeter to be inserted in series with

" ‘the main ammeter.

"This switch makes avallable Cutput #1

(Current) or Output #2 (Voltage) from

'”3Channel 1 of the test set.

' QUTEUT #2 TERMINALS (28)

INSULATION RESISTANCE ~
29)

JACKS

MAIN AMMETER RANGE SWITCH

(30)

'AC RANGE SWITCH (31)

Rownloaded from www.Manualslib.com manuals search engine

" 'AC Output #2 1s availlable from these
“terminals and is adjusted by the Main

Control.

These Jacks accept the high voltage

test leads provided with the unit.

‘This switch selects the range of the

maln ammeter. The ammeter range must

-correspond to the appropriate Common

of Output #1.

This switch is an ammeter range switeh.

(5 or 10 amperes)
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VOLTMETER SELECTOR
- SWITCH- (32)

-

VOLTMETER RANGE ﬁwz?cn
- o {33}

FUSE 0. 3 (34)

FUSE NO. 4 (35)

U (36)

' PIMER RESET BUTTON (37)

' PIMER OPERATION SELECTOR

SWITCH (38 & 39)

Downloadled from www.Manualslib.com manuals search engine

‘below the switch.
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By means of this switceh, “the voltmeter

‘can be connected to any one of several

" “output circuits.

This switch selects the voltage range
for the voltmeter.
This fuse protedts'thé*main“autOtrans-

former.

" This fuse protects the auxiliary (VERNIER)
7 autotransformer.
' Measures elapsed time of test in cycles

‘or seconds. 'Ranges (switch-selected):

_.{a) 0=999.99 seconds
" (b) 0-999999% cycles

This push~button resets timer to zero.
The timer operation‘selector switch

(38 and 39) mounted immediately below

‘tne timer on the panel of the MULTI-AMP

- relay tester is a dual section switch.

Each section is controlled by a separate

‘operating device. The first section of

the switch reads against the nomenclature

It has five positions
and is referred to below as the "LOWER"

switch (39). The second section is

controlled .by a knob., It also has five

positions and reads against the nomen-

‘clature above the switch, ' This switch

is referred to below as the "UPPER"
switch (38). By proper selection of

positions, many varieties of tests can

be run with the MULTI-AMP relay tester.
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~In order to.best explain the operation of.thie.eﬁeijsﬁifoﬂ;
its function, as,most.comﬁon;y_used in relay testing, is
. first described. . . P e
With the "LOWER" switch (39) set at WPIMER", the "UPPER"
switch (38) may be set at any one of its five positions and
operation of the test set will be as follows: |
A. "N.0. MOM" (Normally Open Momentary) « When the relay under

test has normally. open contaots which are connected to the
- “"Relay Contact" terminals (5), the test unit may be initiated
_ by. depressing the Initiating Switch (1). The selected
'ohtpuﬁyof‘thefMULTI-AMP will remain energlzed as long as
the initiating switch is held depressed or until the contacts
of the device under test close. If the Initiating Switch is
-held depressed after the contacts -of the device under test
~close, the cyole_willxrepeat itself.
B. "N.O. MAINT" (Normally Open Maintained) - The function of

thls position is exactly the same as asbove except that
the Initiating Switeh‘need be depressed only momentarily to
lock .in the internal control relay. The timer will s&op ‘
.. and.the output of the MULTI-AMP relay test set de-epergized
upon contact closure of the device under test.

C. "C.A." (Current Actuated) - A third type of timer operation

.- may be provided-as an optional feature. The center position
marked “CA".on_theAtimer_opération selector switch 1s
- inoperatlve unless a Current Actuator is supplied.

The operation of the Current Actuator is as follows:

Downloaded from www.Manualdib.com manuals search engine.....
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The output current of the test set_pas;es through a.
current transformer{s) on the output common bus(es).

" The secondary of: the. current trapsfqrmer(s) is rated
-5*amperes,and-is-connecﬁed~to_a_series_circuit_con-
taining the operating coil of the indicating ammeter

- +'and the primary .coil of a=seconducurrent.transfpgmqr.
The secondary clrcuit of this secqnd_current trans-
- former  1s used to energize the grid of a 2D21,fhyratron
. tube.  When a minimum pre-determined amount of current
passes through the output terminals of the test unit,
the Thyratron tube "fires", locking the test unit's
main contactor closed until current.flow ceases. The
"CA" Positlionis used when the device to be tested has
fo contacts other than those involved in the passing
of test current (such as single pole circuit breakers).
In thils position, tﬁe timer will run from the initiation
of the test unit until current. flow from theﬁgutput,of
~the test unit 1s interrupted. -
D. "N.C.MAINT." (Normally Closed Maintained) = In this positlon,

the unit may be initiated by depressing the Initiating
Switeh (1) momentarily, provided the contacﬁs‘qf the device
under ‘test are -in closed position and are connected to the
"Relay Contact" terminals (5).  The selected output will be
energized and the timer will run until the contacts of the de~
- vlce under test open, at which time the output wi;l be de-

- ‘energized and the ‘timer will stop. .

Downloaded from www.Manualdib.com manuals search enging
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E. "N.C. MOM" (Normally Closed Momentary) = The operation in
"this'position-iS‘exactly the same as in "D" abhove excepé that
“ the output will be enérgized and the timer will run only as
long as the initiating switch is held depressed.
The selection of other positions on the "LOWER".switch (39) will
affect the operation of the relay tester in the following manner:
F. 'DC - In this position, the "Relay Contacts" (5) binding posts
| 'ére'cénnected to the "DC-S"-output'oﬂ the test set for convenw
ience in testing target and seal-in units on relays. (Note
that the Auxiliary Selector Switch (15) must be in "DC-8"
‘position.) '
The timer will not run'and closure.of the contacts of the
"device under test will not de~energlze the test set. |
Only the positions "N.O. MOM® and "N.O.MAINT" of the UPPER
“Switch (38) may be used for this position of the "LOWER"
Switeh (39). _

" @.° "CONT" (Continuity) - In this position the "Relay Contacts”
binding posts (5) are connected to the 6.3 volts continuity
circuit of the test unit. Therefore, contact operations of

‘a relay under test may be observed.by‘watching the continuity
lignht.
H. "TIMER“ﬁa'This operation has been described above.
I. "OFF" = With the "LOWER" switch (39) set to the QFF position,
the timer motor and clutch are de-energized. -

J. MFAST TRIP" - In this position of the "LOWER" switch (39), the

operation of the timer selector and initilating circuits are
as follows:

MUST BE USED WITH "UPPER" SWITCH IN "N.CO. MOM" POSITION.
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With the Normally Open Contacts of the device under test
connected to the "Relay Contacts" (5) binding posts, the
unit may be initiated by depressing and holding the |
~Initiating Switch (1),  The closing of the -contacts of
the device under test will stop- the Timer (36) upon their
- fiprst closure. The output of the MULTI-AMP test unit
‘will continue ‘as long as the Initiating Switch 1s held
depressed. - In this way, devices may be tested"whose:
- contact- -closure occurs. faster than the Initiating Switch
~~¢can be released.
- WARNING! !
IT SHOULD: BE NOTED THAT THE OUTPUT OF THE UNIT
- WILL CONTINUE UNTIL THE'INITIATINGrSWITCH Is
"RELEASED. THEREFORE, TO .PREVENT DAMAGE TO THE
DEVICE UNDER:TEST, RELEASE INITIATE  SWITCH (1)
. AS SOON AS THE MAGNITUDE OF TEST CURRENT: HAS
- BEEN DETERMINED.

%M@%@M@mﬂmMﬂﬂﬁﬁggmmmwﬁ%mmmmmww_
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' CURRENT METERING CIRCUIT (AMMETER) - ..

- Phe main ammeter on the MULTI-AMP test. set 1s -equipped with
" an adjustable. Pointer Stop or "Pointer Pre-Set", by means of which

' the ammeter pointer may be preset to any position on the scale and

" held there with no current flowing through the meter. This 1s a

purely mechanical operation, easily acccmplished by means of an

.. 4insulated knob on.the meter front. It 1s used to.overcome the

inertia of the moving system of the meter so that currents of
short duration can be read .or- set accurately.

" . In use, the pointer 1is mechanically set approximately 1/2 scale
" divisilon below the desired current. reading.. The load 1is connected,
the timer operation selector switch 1s placed 1n elther "N.O..MOM"
or?"N.c;-MOM“.position,wahd the main power control 1s slowly rotatéd
elockwize while the initiating switch is periodically pulsed.®
Some gquivering of the pointer will be seen as the output curreﬁt
approaches the pre-set value. In continuing to advance the Main
Power Control, the meter pointer will 1ift off the "Pointer Pre-Set"
to desired current. !
#HOTE: DO NOT MOVE THE CONTROL WHILE CURRENT IN EXCESS OF THE TAP

RATING IS FLOWING. ' |

I-ﬁ-P-Owﬂ—T—A-N-T
ALWAYS MAKE CERTAIN THAT THE AMMETER IS SET ON A
RANGE HIGH ENOUGH SO THE OUTPUT CURRENT WILL NOT
DRIVE THE POINTER OFF SCALE.

NOTE: The ammeter position selected must be within the range of

the -"Common for Ammeter" tap selected.
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SELECTION OF OUTPUT TAPS

The MULTI-AMP test set may]be]operated most advantageously

by using the tap with:the Lowest Voltage®* rating consistent with

" being able to obtain the desired current. ..In thls way, finer:
adjustment can be obtained by making maiimum’use.of;the;autoen
transformer range. With a low impedance load, even small currents

may be obtained from the Low Voltage, High Current:tap. When the

1mpedanée of the load is too high to obtain the desired test current
with the low voltage tap, it becomes necessary to use a higher
“voltage tap.
IT SHOULD BE NOTED THAT THERE IS NO ‘RELATION BETWEEN THE
AMMETER RANGES AND THE CURRENT TAPS. ANY AMMETER RANGE
CAN BE USED ON ANY TAP. |
Current taps are provided to adapt the test set output to a
:.wide range of load 1mpedances.
Ammeter ranges are provided to facilitate more accurate read-

© - ing over a wider range of current-values.

‘#When making a timing test -on an overcurrent -relay, it is suggested
that the 80 volt tap be used. Its use will tend to nullify the
effect of relay core saturation. When the relay is in good

" adjustment; test.time obtained will-match the;rela&;manufacturer's

“published curves within allowable tolerances.

Downloaded from www.Manualslib.com manuals search engine
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SHORT:TIME“RATING~

“The MULTI-AMP equipmentﬂis:rated-at-é certain_kva-ouéput,and
is equipped with ome or more output.taps each capable .of supplylng
the rated kva. The total load kva rating of the unit may be
exceeded as noted below. :
" ‘. The continuous rating in kva is based on a 50% load factor of
1/2 hour FULL LOAD followed by 1/2 hour at NO LOAD.
. The MULTI-AMP test set can also be used for continuous duty of"
100% ON provided the load current is limited to 70.0% of the output
tap value.

For Example: C i e o
Rating: ’ 1.0 kva

Output Taps::" 10 volts at-100 amperes or
e : o 20 wolts-at - 50 amperes or
40 volts at 25 amperes or
. 80 volts at 12.5 amperes
" (a) Consider the 10 volt tap. 100 amperes may be .drawn at any
voltage from 0 to 10 volts for 1/2 hour provided a 1/2 hour
NO LOAD condition persists before load 1s re-applied.
(b} The 100 ampere tap may be used to supply a continuous (100%
. duty factor) load current of 70.7 amperes. (70.7% of tap value)
-at- any voltage from 0 to lo;volts.- _ , ,
"(¢) The 100 ampere tap may be used to suppiywthe follqwing,load
currents'for the time ON indicated, followed by the indlcated
"OFF period and at any voltage from 0 to maximum. The maximum
output voltage available when the rated current 1s exceeded
(overload), will be less than the rated value due to the
regulatiop of the transférmers in the test set. For example,
when drawing 200 amperes from the 100 ampere tap, the maximum

voltage availablelis'apprdximately 8.0 volts.
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" Cuprent ©  Time ON Time OFF
100 A7 Continuous* = . mmcdem—o—-
200“Af_' "’; S -“13'ﬁ£nuﬁé$';f; a i 8 mihutes
300 A | -~ 20 seconds s 4 minutes

*Continuous duty is defined as 30 minutes ON and 30 minuﬁes OFF

anualslib.com manuals search.enging ...
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USE OF PHASE SHIFTER AND PHASE ANGLE METER
WITH MULTI-AMP Models SR-21 and SR-51

_The complete testing of certain relays requires control of the
phase relationship between the two sources of energy utilized in
‘- the test. To facilitate testing of these relays, provisions have
peen made for connecting a Phase Shifter and Phase Angle Meter to
. the MULTI-AMP relay .test sets. .

i

PROCEDURE (Models CS=5 or CS-6)

1.
2.

Conneet Phase Shifter to a2 suitable input power source.

Connect Phase Shifter terminals marked "Phase Shifter Output"
to the ™"Aux. Power" input terminals on relay test set. Observe
polarity. Connect terminals marked "#" together.

- Plug in the telephone type plug into the "P.A.M." jack on relay

test set. Connect the leads from the plug to the Phase Shifter
terminals marked "Current Coil Input". Observe polarity. Con-
nect black lead to terminal marked "i",

Turn "Aux. Pwr." Switch on relay test set to "EXT".

Turn "AUX." Selector Switch on relay test set to "AC3-24",
TAC3=150" or AC3-300. '

Depending on voltage level required for test, set voltmeter
selector switch to "AC3". -

The Phase Angle Meter will now read the angle between "Output
#1" and "AC Output #3" of the relay test set. The Phase
Shifter may be used to change this angle to any desired value.
"Output #1" is varied in magnitude by the "Main Control" and
read on the "Main Ammeter®. "AC Output #3" is varded in
magnitude by the "Aux. Control®" and read on the voltmeter,

NOTE: If two (2) current sources are desired with variable
. phase relationship and magnitude, the above procedure
may be used with the "Aux."Selector Switch set at :
"AC3-24", The second current is read on the 5/10
ammeter,

PROCEDURE (Model CS-7)

See Instruction Manual for MODEL CS-7.
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PROTECTIVE RELAYS
Principle of Operation

Protective relays are used as sensing devices in a power circult.
Their operation“activateS'a=control’circuit to effect operation of
a circuit breaker(s) located in tﬁe power circult. . For thelr.
operatibn;'practically-all protective relays employ either one or
a combination of two basic principles:

'a. Electromagnetic attraction

"'p. -Electromagnetic induction -

* When the electromagnetic attraction principle is employed, . the
protective relay consists of an iron core: surrounded by a coil of
wire, an armature or plunger to which is- attached a contact (known
as the moviﬁg'contéct since it moves as the armature or plunger

" moves), and a fixed contact attached to the body of the relay.
These two contacts are connected into the circuit breaker trip:-
coil eireuit. The contacts are maintailned in their de-energized
posiﬁibn'by‘acéiOn“of'a“sprins-or gravity. -When the magnetic field
is sufficiently strong, the armature or plunger moves and causes
a rélay~0peration;”-This; in”turn,ﬂenergizes a circuit through the

trip coil of the breaker and opens the breaker. Normally, the

operation of this relay has no intentional time delay. . The principle

of electromagnetic attraction may be used equally well on either
'AC or DC and it is responsive to DC transient offset.

" When the electromagnetic -induction principle is employed,: the
protective relay is essentially a small induction motor and; there-
fore, this relay may only be used on AC circuits. This type relay
consists of a flat disc, cylinder or cup which 1s free to rotate,

an iron core surrounded by a coil of wire, a moving contact attached

<
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to the shaft of the rotatihé;eiéﬁégféﬁéﬁd,a'fixed contact located
‘in the body: of the relay.- The rotating disc. (cylinder or cup) is
" suspended between the pole.pleces.of the. electromagnet. and employs
a spiral spring to return the moving contact to its dewengrgized
position. As voltage 1s applied or current is,passed_through the
electromagnet coil, a magnetic,figld,is,produced-which_¢evglqps a
torque on the disc. When the magnetic. field and:respltant torque
becomes strong enough to overcome friction infthefbearings and
tension 1nwtheispiral~spring,-the.disc-rotates moving a cqptact.
Eventually,=the:moving_énd:fixed_contacta-will_make;and_energi;g

~ the trip coil of the circult breaker. When this is a single phase
relay, some means-or.splitting-thé phase must be employed so that
a rotating magnetic  field iS'produqed,-'Thgse=re;ays employ shading
aoils,'polarized coils, wattmetric principles or tuned circuits.
In some electromagnetic induction reléys, the distance the movipg
icontact.travels_payebe_controlled;..these relayé,provide(a E;gg
delayed operation. . - Jos b _.

n.Protective_relays,mayqbe,conspructed;so.thapﬁ;hey_rgsponq to
faults in a specified section of a circuit (percentage differential),
changes in current flow (overcurrent), fluctuations in applied
voltage (over. or under voltage), frequency changes (over or under .
frequency). More sophisticated protective relays may digtinguish
between allowable overloads and faults on a circult o:_they may bhe
- employed to sectionallize a system. - _ ' _ _ ‘
Since the protective relay 4s a sensing device. connected to

the power c¢ircuit through either current transformer or
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potential transformers, it may be used to protect circults of any
known voltage level or current capacity. Circult breakers that are
opereted'oy'protective'relays~mey’beibuiltjwith»interrcptingfratings
measured in millions of volt—amgeres. o ' ' i

nges of Relaxs

Although there are many models of relays, most fall within three (3)
types:

1. Overcurrent and Voltage Relays
... ...@a. -Greatest number 1n use
b.  Involve a single coil which 1s either voltage or
current actuated.

.. 2. - Bus, Generator or Transformer Differential and Current
. ., Balance Relays: :
. a._ Have two (2). or more. circuits which act Jointly upon
L an. electromagnetic structure to provide contact action.

3. Distance, Directional ‘and Impedance’ Relays
a. These are "Complex Type" relays = -
b. Have several components any one of which may require
definite voltage, current and phase angle relationship
for operation.

With the exception of the instantaneous relays, most of the above
devices work on the inductlon principle. o

w,Manualdlib.com manuals search endine
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L . . PREPARATION FOR RELAY TESTING = N
Relay testing should be kept to a minimum. It should be remem-
bered that the purpose of testing 1ls to prove that the-‘relay will
work and not to unnecessarily check all the detalls. Relay
testing should be streamlined to as nearly approach actual condi-

tions as possible in a minimum of time and effort. The following
are some of the points to be considered: : T

1. PLAN
a. Set up program to r;p system's needs.

b. The technician should confer with operating personnel to
work out procedures to be followed should a circult be
inadvertently tripped. e

“Ifthe relay techniclan makes a mistake and trips a circuilt,
.. he should admit it immediately. This admission may save

' _many hours of work trouble shooting the control circuit
looking for non-existent problems. It should be remembered
that one of the reasons for planned maintenance and testing
is to build confidence in the protective system.

2. . SCHEDULING. . = . - e
a. Test program shoﬁld be set up on a-régular'schedule.

b. Test perlods vary with system requirements. Annual
inspection and test schedules are common practice., -

c. Operating personnel should be fully informed of the

maintenance schedule and the work to be performed.
- Operating personnel should be notified in advance, and,

if possible, operations should be shifted so that the
circuits may be de-energized. However, 1f circuits
cannot be de-energized, the techniclan should proceed
with caution, bearing in mind that all the time a relay
is out of the circuilt, some of that circult's protection
is removed. Therefore, a relay Jjob should never be started
unless it can be finished before leaving the work area.
It is imperative that any relay work be done in a very
thorough manner. A job should not be rushed or left half=-
done.

3. SAFETY

Safe work habits and use of good common sense cannot be cver-
emphasized. Metal ladders or step stools should never be used
around switchgear. If safety helmets are required, a filber

or plastic helmet should be worn. Loose key chains, tool
pouches, or pleces of wire should never be allowed to hang from
the body. Rings and metal watchbands should be removed.
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Whenever possible, power circuits should be de-energized
and properly tagged to conform with approved procedures.
It must not be assumed that circults are de-energlzed.

Test personnel should be familiar with the "shock hazard”.
Since MULTI-AMP test units are all designed with output
i{solated from input, the "shock hazard" is at an absolute
minimum. However, cersain outputs of high value should be
handled with proper caution. Voltages present in testing
contribute to the very dangerous hazard of ventricular
fibrillation. D L : :

4, KNOW CONTRCL CIRCUIT

It is important to know the pecularities of the control c¢ir-
cuit associated with the relay being maintained; such as

the trip circuit being interlocked with a cubicle door;

or that removal of potential from the relay operating caoil
before opening the trip circult results in tripping the power
“eircult breaker. - - S '

Tdentification of Circuits . .

Double—éheck'theyidentification of the. relays on the panel.
This can be complicated when work on relay terminals must be
done behind the board and there are a large number of similar
boards. . S o

/ 5. CURRENT TRANSFORMERS

The current transformer -is-4 -vital part of the electrical
protective system. It 1is this device that reduces the
current in the power: circuit to a value that can be handled
by the protective relay, and insulates the relay from the
power circuit. There is danger assoclated with a current
transformer. - Under no circumstances should the secondary of
a current transformer be opened while the primary is carrying
current. , - . S SRR :

6. TARGET OR OPERATIONS INDICATOR .

When a breaker trips under fault, this device indlcates the
type of fault and the phase which faulted.. -This information
is important and, therefore, a target should never be reset
without the superviscr's knowledge and permission.

7. READ AND UNDERSTAND MANUFACTURER'S INSTRUCTION LITERATURE

Many relays have been damaged in testing by incorrect proced-
ures, unfamiliarity with the relay, or improper connections.
The engineer in charge should specify test values and condi-
tions. .
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8. RECORD o
‘a. Good records are very important.

b, An individual card fi;f _eéch device is recommended.

¢. Using the information recorded during *‘As -Fbtind"_”and

"as Left" inspectlons and tests, can result in.an
economic schedule for performing protective relay
maintenance.

Suggested record forms are shown below.

" [Date]__Settings " Rolay TeSB . . [Test
. I .1 Time Timng | Instnt |q Tel NS 1 Opers] ..
Timei Poi . °“"'t°°‘"°] ator
19 Dial Inst.] Element sint Elemant indie,' Indie
Ze10 |Picks o |PiCk] D10D~ Iamns. | Amps.|
Aliuat. up'vuuc'rum Up | Out | TPsdAmBSey )
] — T [ | Specitied
- 1| As Found
As Laft
A
§
P
D
: : : i ]
IR
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'RELAY INSPECTION

Tools and Eguigment

Before the Job is started, the techniclan should have the required
test data, settings, record cards, test equipment leads and
relay tools on hand.

The following tools are necessary to 1nspect and adjust protective
relays: Lo

'regular blade straight tWeezer

curved blade tweezer ‘

heavy duty straight tweezer

thin open-end wrenches, 3/16", 11/32", .3/8"
“serew holding screwdriver R
thin blade screwdriver (6" shank: 3/16") -
Phillips screwdriver :
Optician's screwdriver

palr needle nose pliers

burnishing tool

magnet cleaner - : . IR
spintite wrenches, 3/16", 5/16" 11/32", 3/8"
dental mirror .
small bulb syringe

soft 1" flat paint: brush - (insulated ferrule)
bullseye spirit level

offset boxwrench 5/16"

offset screwdriver

HHPHHH#PPHHHHHwHHP:

VISUAL INSPECTION
A. Remove cover from relay case
WARNING The trip circuit is a live circuit and ~on some
relays, it 1s posslble to cause an instantaneous
trip while removing the reley cover.-_
1. Inspect the cover gasket. 5
2. Check glass for tightness in the frame, cracks, ete.
3. Clean glass inside and outside.”»':f' P
B. Remove relay from case’
1. To eliminate uncertainties, short the CT secondary by
©  jumpering the CT terminals on the back of the relay case.
This jumper should be clipped on with square Jjaw.clips
such as c¢rocodile clips.
2. Open trip circuit by opening the Red handled switch in

the Westinghouse relay or removing g the connection block
in the General Electrilc relay.
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3. Open the rest.of the black handled switches on the
Westinghouse relay. ol :

- h.;-Open the latches that hold the relay in the case and

'~ ecarefully remove relay from:case. Remember that the
switch blades attached to the case in the Westinghouse
relay as well as the bars in the bottoem of both the
Westinghouse and the General Electric case are still
thot'. If extreme care is not exerclsed, the breaker
may be tripped. With capacitor trip, high voltages
are present in the trip circult; these voltages may be
as high as .several hundred. volts. .. -

Foreign material sucﬁpas dust 6r'metal'particles1should be
removed from the relay case and relay. This foreign material
can cause trouble, particularly in the alr gaps between the
disc and magnet. ‘ : e, ‘ _

Dust can be removed by blowing air from a small hand syringe.

Remove any rust or'metal particlésafr6m d1é¢ or magnet poles
with a magnet cleaner or brush. L '

Hold relay up to the light to make sure.disc does not rub
and has good clearance between magnet poles.

Inspect relay for the preséﬁce:of-ﬁdiétﬁ#e,. If free molsture

. 1s present or rust spots are noted, report this condition to

supervisor. This condition maey indicate that the relay is in
the improper atmosphere and presents a desiganroblgm,_

Connections, especially taps, should be checked for tightness.
Tighten all screws, nuts and bolts that are not pivotal

- jolnts.

Sluggish bearings ‘may be detected by notlng smoothness of
relay reset. Rotate the dise manually to close the contacts
and observe that operation is smooth. Allow the actlon of the
spiral spring to return the disc to its normal de-energized
position. . If the bearings appear bad or.operation of the relay
is questionable, this condition should be reported to the
supervisor. It may be that the relay should be returned to:
the manufacturer for overhaul. On an instantaneous plunger
type relay, occasionally a burr or .groove may develop on the
plunger which would cause the relay to "hang-up".

Check'ﬁechaniéél1operatidn~df_targetsfby,liftiné the armature
and observe showing of target. - - . .- . ..
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K. Observe that the relay coils have not been subjected to high
currents for a prolonged period by smelling or squeezing
-between thumb and fingers. , e

L. Components of the relay that touch when the relay is in a
"normal" position and part as the relay "operates", should
be cleaned. These parts may become dirty and prevent the
relay from operating properly on relatively low overloads.

M. Pitted or burned contacts: should be cleaned with a contact

burnisher. Never use a solvent on these contacts or touch

- with fingers as the residue left on the contacts may cause
improper operation. : . SO LN TR .

ELECTRICAL TESTING

The Test Equipmenﬁ‘

The purpose of relay test equipment 1s to provide the relay with

a load that will simulate operating conditions, and to meter.
‘electrical quantities with accuracy and simplicity. .The test tools
for common relays include time and current measuring insfruments

and loading devices as provided by the MULTI-AMP relay testers.

For more complex relays, a phase shifter and phase angle meter are
required for complete results. - (See- MULTI~AMP speclfications for
‘Models CS=-5, CS~6 and CS-7 Phase Shifter and Phase Angle Meter unilts.

Proper Setup

Careless setups can use valuable time and often result in erroneocus
data. ‘Attention should be ' glven to proper setup of controls as
given in MULTI-AMP test procedures, and proper connections to
devices under test as given in manufacturer's llterature.

A. Test Methods

1. Testing with the relay disconnected from the powér and
o triplcircuits,- e o T

2. fTesting’aCross the secondary of the current transformer
with primary de-energized (secondary injection).

a. ‘This method may be used whenever 1t is possilble to
de-energize power circuit being tested.

b. This test includes checking the operation of
circuit breaker, presence of energy to trip
breaker, ete.- - SR -

¢. Testing is done by introducing the test current
at the secondary terminals of the instrument
transformer(s).  This test: checks the relay
- connections as well as the relay.
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.3, Primary Circuit Test - high current, low voltage

(Primary Injection) T T

‘a. Complete system-is*checked.includingsthe current
‘transformers. - o P

‘b. This method requiresnthatwcaﬁtion,and'safety.'
practices be closely observed, as test connectlons
are made on. the primary conductors. o v

~é.'fThis-test'simﬁltaheouslyvchécks}current‘transformer
ratio, secondary wirlng, polarity, relay operatlion
and identity of each phase on the switc¢hboard.

d. This test is valuable for initlally checking bus
differentials where many current transformers are
- pa?alleled at the relay. ' ‘
- B. _Tést Conhections-‘ e
1. Relays ﬁith'draﬁ;but'66h3tfdction 
X: 1N Whenevé#‘possiblé and;p§actica1, ﬁheJ:elay.Shodld:
' be tested in place, disconnected from the power

‘and trip circuits. The use of the proper test plug
is convenlent.

b. If the relay cannot be tested in place, carefully
remove it from case and proceed to set up at a
‘eonvenient location. Care should be exercised to

- gscertain that the relay is level.. ~If possible, a
. gpare case should be ‘procured and. used-to hold the
relay during the test. ' .
2. . Relays permanently fixed to panel.

a. Usually these relays have test facilities installed

to discomnect the relay from the power and trip
- eireuits and to permit access. to the relay circults
from the front of the board. -

b. If such facilities do not exist, it is necessary to
o test from rear-of.panel. ... .. . .

C. Types of Tests:
1. Insulation resistance L
2. " Zero check . ‘ _
3. Pickup~(iﬁduétibﬁ disc and/or instantaneous unit)

4. Time characteristics (whén applicable) -
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-5, Target and seal=in operation =

6. Specilal tests that are pecullar to the specific”type
of relay such as through fault, reach, drop—out, etc.

cInsulation Resistance e

A test that may be run on all types of relays to determine the
condition of the insulation. In this test, 1200 volts AC is .
applied between the relay connections that are brought to. the
outside of the relay and the frame of the relay. If a finite
quantity is read on:. the megohmmeter, look for trouble.

Zero Check

A test: conducted on. any relay that nas 2 time dial._ The purpose
i3 to determine the time dial reading when the relay's fixed
and moving contacts are closed by the manual rotation of the
time dial towards Z2ero. : .

_Pickug :

A: test: conducted on. relays to determine the minimum or. maximum
current, voltage, power, or frequency that will allow relay
operation and closure of the relay contacts.

Time Characteristics

A test run to determine the elapsed time for relay operation with
a specifiic abnormal quantity of current, voltage, power or.
frequency.

Target and Seal-In Operation

A test to determine minimum current required in the trip circuit
for an operation of the target and/or seal-in unit..
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INDUCTION DISC OVERCURRENT RELAYS

(Westinghouse Type CO) (General Electric Type IAC)
GENERAL '

The overcurrent relay is designed to detect abnormal conditions of
current in a circuit. If the abnormal condition is an overload,
usually there will be a time delay operation. Time current char-
acteristics are inverse. “A short circuit or fault willl cause an
instantaneaus operation of the relay providing the relay is ...
equipped with-such a unit. ST R

The time delay overcurrent relay is an. induction dilsc relay. . The
action of the spiral spring is to keep the relay trip clrcuit
contacts open. The spiral spring action is opposed by torque
produced as current 1s passed through the relay's current actuated
operating coil. Thus, the higher the current, the: faster the disc
rotates, - TR : S T A

The following procedures describe the use of the MULTI~AMP units
in testing time overcurrent relays. There are many variations within
this type. However, they all operate on similar principles. It
is recommended that details of relay circuits be obtained from the
manufacturer's instruction book as well as other pertinent data
concerning procedures. - R St

These test procedures are designed so that a speciric test cah.be
made without performing all tests on the relay. - See following
test procedure for "Complete Test of an Overcurrent Relay" which
- outlines  the most efficient manner to consecutively perform all

TEST PROCEDURES

ALWAYS REFER TO MANUPACTURER'S LITERATURE BEFORE TESTING

Type of Tests SR 4 | :

Pickup

Time Current Characterilstics

Instantaneous Trip
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SETUP OF CONTROLS BEFORE TEST

CONTROL ' | | ' POSITION

"Power ON L B B B BB B N B B B ‘.....;......’....0.4ll.‘Qli.OO‘FF“

“Timer Operation Selector" Switch...............UPPER-"N 0.MOM*"
e LOWER—"CONT "
"Main Control‘..................................Zero (counterclock- "
wise)
"Aux' POWeI‘" SWitCh.-........,.'...'.__-.-........._._o O-O_-“INT "__‘_

"yoltmeter Range" . Switch........................300 ‘ =
' "Yoltmeter Selector” Switchii..iisevaveeeans., "EXT A C."_,
“Auxo Selector" SWit.ch-;;ncoaoooaoooco_';.- -.o'o o'-'-'o.o"VERN" I .
"Aux. COntrol .....QI.O....‘l..ll.'l‘.‘...l.oooozero (counter‘
| s . clockwise)
"Ac Range" SwitChl L I B B N B . L] l T &8P 4N ‘. . .8 8 880 .loA (not SR-gl)
"Dc Ranse" SwitCh.....l0...."ODCDIOOUOOOOOOOIOOBA :
"Main Ammeter- Range" Switch...............;.....So that desired
L test current will be read on
_ - _ upper 1/3 of meter scale.
- "Yoltage Relay Test"("Direct. Element Test")Switch..SET NORM
"Output #1-#2" SWitcho .:,. s e P e eI B IEENETEIEGEEORSTEIEISE SN .Output #1
Testing Pilckup - S

1. Connect the MULTI-AMP relay tester to a suitable source of
" power as indicated on the nameplate and ground. BE SURE THE
'MAIN SWITCH IS-QFE. CHECK- THE “POWER ON* LIGHT.__'

2. Connect induction unit operating coil to right-hand Common and
80 volt tap of “Output #1". - ,

3. Connect light leads from binding posts marked "Relay Contacts"
' to ‘induction disc unit trip circuit contact terminals of the
relay.

4, “Select proper Main Ammeter range. . Expected value of pickup
should be read in upper 1/3 of ammeter scale. -

5. Adjust "Timer Operation Selector“ Switch -=UPPER to’ N.0. MAINT",
LOWER to "CONT". , o
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§. Turn "Power ON" Switch ON. npower ON" light should glow.

7. Initiate unit by ﬁreséihg "Tnitiate” Switch. '

8. . Rotate "Main Control" (clockwise) to incfeaéé output until relay
induction unit trip circuit contacts close and the Continulty
light flickers. The "Aux. Control" may be used as a fine adjust-
ment for "Main Control". : . R o

9. Read current on Ammeter. Record.

Testing Time Cdbrent Characteristics

1. Connect the SR~51 to a sultable source of power as indicated on
the nameplate and ground. BE SURE THE MAIN SWITCH [S OFF.
CHECK THE "POWER ON" LIGHT. : o S -

2. Conhegt_relay'inducticn-unit-operating.coil to right-hand Common
. .and 80-volt tap of "Qutput 41", (Note: Test current should not
“axceed 25 amperes. - If relay tap exceeds 8, move tap to 4 or 5
position for this test) - ‘

3. Select ammeter range so that test current will be read in UPPER
'1/3 of meter scale. Preset ammeter needle using "Pointer PreSet".
Set to 1/2 division below desired current value. ‘

4, Adjust”“Timer Operation Selector" Switch, UPPER to "N.O. MOM",
LOWER to "CONT.".

5. Turn "Power ON" Switch on. "Power ON" 1ight should glow.
6. Initiste unit by pressing "Initiatet Switeh. R

7. Set tvest current desired by jogging unit with "Initiate” Switch
and rotating "Main Control™ (clockwise) to increase output
until the ammeter needle quivers. Hold in "Initiate" Switch

" and rotate "Aux. Control" as a fine -adjustment to the "Main
Control” until test current is read on ammeter. '

8. Cbnnectzlight~1eads-from binding posts_marked."Relay.Contacts“
on the SR-51 to trip circuit contact terminals on. relay inductlon
unit. ' S o

9. Set "Timer: Operation Selector" Switch, UPPER to "N.0.MAINT."
(or "N.C.MAINT." if relay 1s of. circult opening type), LOWER to
"TIME_R" .

10. Reset timer to zero with "Timer Reset" button. _

11. Initiate unit by pressing "Initiate™ Switch. Timer will run
and test current will flow. The relay tester will automatically

cut off, and the timer will stop when relay contacts make (or
break).
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12. Read timer. Time shown 13 total time of test. Record time.
13. If desired, reset "Timer Operation Selector" Switch -=UPPER to
“UN,0. MOM", LOWER to "CONT.".: Proceed from Step 6 to; cbtain
another point on relay curve. _ _ :

14, When test is concluded, return "Main. Control“ knob to zero
setting. Replace relay tap in proper '‘position.

NOTE: Check Ammeter while test is on for accurate reading. ’Mincr '
adjustment may be made with "Aux. Control" o

Testing Instantaneous Trip

1. Connect the MULTI-AMP relay tester to a suitable source of e
power as indicated on the nameplate and ground. BE SURE THE
MAIN SWITCH IS QFF. CHECK THE "POWER ON" LIGHT. - P

2. Connect relay instantaneous unit operating coil (with heavy
leads) to "Output #1"™ of the relay tester. Connect to
appropriate Common for ammeter range to be utilized and -
.“lOV-lOOAmp" tap. ‘

3. Select Ammeter Range so that desired test current will be read
in upper 1/3 ot meter scale.

4. Connect light leads from binding posts marked ”Relay Contacts"
on the relay unit to trip circuit contact terminals on the :
relay 1nstantaneous unit.

5. Set "Timer Operation Selector“ Switch --UPPER to “N 0. MOM“'”'
LOWER tO "FAST TRIP". : :

6. Turn "Power ON" Switch ON.:'"Power.ON"‘light.should-glow;
7. Initiate unit and hold in "Initlate” Switch.

8. Rotate "™ain Control" (clockwise) to ‘increase current until
timer stops. Make sure this is minimum setting on "Main Control”
where instantaneous unit of relay will consistently plck up as -
~the "Initiate" Switch on the test set is alternately opened
'and closed. - -

g. Rapidly read this value of current and release "Initiate" Switch.
WARNING!!! CURRENT IS FLOWING THROUGH THE RELAY COIL UNTIL

B e e vy
‘ INITLATE" SWITCH IS RELEASED. Therefore, 1t is
* Tmportant to READ THE VALUE OF CURRENT RAPIDLY. .

10. Record ammeter reading.
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COMPLETE TES‘I‘ OF AN OVERCURRENT RELAY "

The following procedure outlines the most- efficient manner ‘to con= .
secutively perform all tests on an overcurrent relay. This procedure
involves the least possible number of changes in the connecting test
leads and test set controls. ' ‘ _

TYPES OF TESTS

Zero Check

Pickup~Induction Unit

Timing= Induction Unilt

D.C. Target & Seal=In = Pickup
Instantaneous Pickup '

SET UP OF CONTROLS BEFORE TEST

CONTROL . - - : DUNERS POSITION
"Power On l.‘@l.l’..l‘......=0.......I....ﬂ..‘.‘;...OOFF

“Timer Operation Selector" Switch.................UPPER - "™N.0. MoM"
.. LOWER = "CONT"

"Main Control...........................r.;.......Zero (counterclockwise)

MAUK. POWED™ SWALCH . e seeensesrosorsesasasannessnn INT" |

"Woltmeter Range" Switch..........................300 s

"Voltmeter Selector“ Switch.......................EXT. A. C.

"Aux. Selector":Switcn............,.........-,....FVERN.”- _ _

"Aux. COntrol"......r...............;..,..........Zero( counterclockwise)
_ "AC Range" Switch.................................lOA (Not on SR-21)

"DC Range" Switch.........,............. .........BA

IIMAIN Ammeter Range" -SWitCh. LI u -o L) -:o (AN N EEERNER] -TO I‘e&d test current
on upper 1/3 meter scale

"Voltage Relay Test"("Direct Element Test"-SR-Sl)SET NORM
_ o _ Switch o _

"Output #1-#2" Switchl.....'....00......’.C.O‘.C..output #1
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ZERQ CHECK

This test is to determine that the relay contacts close when the dial

is set to zero. For this test, the continuity 1light of ‘the MULTI-AMP -

relay tester is used. Consult manufacturer s instruction leaflet ’

to ldentify current terminals and contact terminals.~ o

Procedure

1. Connect the MULTI-AMP test set to a suitable source of power as
indicated on the nameplate and ground, - BE SURE THE MAIN SWITCH
IS QFF. CHECK THE "POWER ON" LIGHT.

2. Connect light 1eads ‘from binding posts marked "Relay Contacts"
to trip circuit contact terminals of the relay induction unit.

3. Turn "Power ON" Switch ON. "Power ON" light should glow.

4, Manually rotate time dial on the relay toward zero until the '
continuity light glows. Record reading on time dial. ¥

5. Reset time dial as’ specified, adJust for any 1rregularities
uncovered in the Zero Check test.

6. Turn "Power ON" Switch OFF.
PICKUP - INDUCTION UNIT

This test is to determine the minimum operating current of the relay,
that 1s, the minimum current needed to close the relay contacts for
any pa;ti;ular tap setting. Pickup value should be equal to tap
value 5 IR B _ '

7. COnnect relay ihduction unit operating coil to right-hand Common
and 80 volt tap of "Output AL".

8. Select Main Ammeter range so that relay tap value of current may o
be read on upper 1/3 of ammeter 'scale, ¢ . E

9. Adjust "Timer Operation Selector" Switch "UPPER’ to "N O Maint"

. LOWER to "CONT.". o

10. Turn "Power ONY Switch ON, . . .

11. Initiate unit by pressing “Initiate Switeh.

12. Rotate "Main Control" (clockwise) to increase output until relay
picks up and Continuity light flickers. "AUX. Control" may be
used for fine adjustment. B B s o :

13. Read current on ammeter. Record. . .

14, Turn "Power ON" Switch OFF.
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Timing Test = Induction Unit .. .. . .. L |
NOTE: If Eéiaydtap:éxéeédé 8;'move”td'h.érfsitap_fCr thié,tesﬁ;
This should prevent test current from exceeding 25 amperes.
15. Return both "Main Control"™ and "Aux. Control" to zero.

16. Adjust "Timer Operation Selector” Switch, UPPER = "N.O.MOM.",
LOWER - "CONT.". R T RS

17. Select main ammeter range so that test current will be readlinh
upper 1/3 of meter scale. Use. ammeter Pre-Set so that ammeter
needle 1s approximately 1/2 division below desired current. '

18. Turn "Power ON® Switch ON. "Power ON" light should glow.

19. Initiate unit by pressing "Initiate" switch. = -

20. Set test current desired by jogging unit with "Initlate" Switch
and rotating "Main Control" (clockwise) to increase output until

ammeter needle quivers. Hold 1n tTnitiate” Switeh and rotate -
"Aux. Control" to make final current adjustment.

21. Set "Timer Operation Selector" Switch, UPPER - "N.O. MAINT." (or
’ "N.C.MAINT." 1if relay is of circuit opening type), LOWER - "TIMER".

22. Reset timer to'éero with_?Timer'BésetF button. N
23. Initiate unit by pressing "Initiate"” Switch. Timer will run and )
test current will flow. The relay tester will automatically cut -
~off and the timer will stop when relay contacts make (or break).
24, Read timer. Time shown is total time of test. Record time."
25. If desired, reset "Timer Operation Selector" Switch, UPPER -
"N,0.MOM", LOWER - "CONT.". “Proceed from Step 15 to obtaln -
another point on relay curve. o _
26. When test is concluded, return "Main Control"™ knob to zero setting.

NOTE: Check ammeter while test 1s-on for accurate reading. Minor
adjustment may be made with. "Aux. Control'.

Testing DC Target and Seal-In ..

27. Adjust "Timer Operation Selector" Switch UPPER - "N.O.MAINT.",
LOWER - “DC“. ) . ’ ' C

28. Adjust "Aux. Selector" to "DC-8"

29. Adjust Main Ammeter range switch so that'a current value approximate-
1y 150% of relay tap value may be read in UPPER 1/3 of meter scale.

30. Choose proper range for DC Ammeter.
31. Turn "Power ON" Switch ON.
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32, Initiate test unit.by4preSsing‘"Initiate"-Switch.
© 33. Rotate "Main. Control“ clockwise to energlze relay induction unit
- operating coll with a value. of current equal to approximately
150% relay tap value. : . L B
34, When relay induction unit trip circuit contacts close, rotate
"Aux. Control" clockwlse to energize relay target coil with DC.
: When target drops, read and record DC amperes.; : R
35. Rotate. “Main Control counterclockwise to zZero. . If'DC'circuituk_
is energized when relay lnduction unit trip. circuit contacts T
open, the. Seal-In unit is working properly.. F
36. Return “Aux.-Control" to zero. and turn test ‘set on._;;{f; 2

Testing Instanténeous Pickup

37. Connect relay instantaneous unit operating coll to right-hand
Common and-10-volt tap of .test set "Output #1". . .

38. Connect relay instantaneous unit trip circult contacts to iy
"Relay Contacts" binding posts of test set. Tl

39. Select Main Ammeter range S0 that desired test current will be
read in UPPER 1/3 of meter scale. _

40, Adjust "Aux. Selector" to "VERN.".

41. Set "Timer Operation Selector" Switch, UPPER = "N.O. MOM.",
LOWER - "FAST TRIP".

42. Turn "Power ON" Switch ON. "Power ON" light should glow..

43, Initiate unit by olding in "Initlate" Switch. o

44, Rotate "Main Contrcl“ (clockwise) to increase current until timer

"~ stops. Make sure this is minimum setting on "Main Control" where
instantaneous unit of relay will consistently pick up as the
"Initiate" Switch 1s alternately opened and closed:

45. Rapidly read this value of current and release "Initiate" Switch.

WARNING!! ! ~CURRENT IS FLOWING THROUGH THE -RELAY COIL UNTIL

TINITIATE" SWITCH IS RELEASED., THEREFORE, IT IS
-IMPORTANT TO READ THE VALUE OF CURRENT RAPIDLY. .

46. Record ammeter reading.

47. Turn test set OFF.
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CURRENT PHASE BALANCE RELAYS
(General Electric IJC)  (Westinghouse CM)

i

The Current Phase Balance Relay ‘operates to trilp a circult breaker when

the phase currents in a circuit become unbalanced by some predetermined
amount. This relay compares the three phase currents of a ;ine._

General Electric Type IJC

The General Electric IJC relay is composed of three individual. induction
discs with two coils per disc. One coll produces a contact closing -
torque on the dise and is called an operating coll. The second coil
produces a contact opening torque on-the disc and is called:a _
restraint coill. These two coils see currents from different phases

of the circuit and the relay will operate when the phase currents

become sufficiently unbalanced. The trip circuit contacts assoclated
with all three induction discs are connected in parallel.

Testing

Always refer to manufacturer's literature before:testing.

-

Types of Tests

1. Plckup
2. Timing
3. Slope

4y, Target and Seal~In
SETUP OF CONTROLS BEFORE TEST |
CONTROL POSITION

"Power ON" Switch.'. L B B O .l... ...l.;...‘ ...’Q l.'.‘.oFF

"Timer Operation Selector” Switeh..ceeesesess UPPER-"N.O. MAINT."
B _ B _ ~ LOWER=-"CONT." -

‘"Main cdntrcl";..,;.,;...,...;};},..;;.{.f‘,;.Zéfo:(coﬁﬁcerc16¢kw1sé)
"Aux. Power" Switch....;...;.;...@;...;;....;;"INT."“'.." -
‘"Voltmeter Range" Switchi....;;;;;;...:J.;;;.aBOO
"Voltmétér;Sgléptor"fSwitqb.,.i..;.,,;.lg;,gy;ﬁgc_EXT." o
“Au#;~Seléét6r”“8witcﬁ;;;..}Q};ﬁ}.:;;QQ.Q¢;Q;{“VERN.“
ALK, CORETOL"+ sensnsesnnnncsncssasssennessssiodero (counterclockwise)
"AC Range™ SwitCh.csesseesescescssssesasaresssl0A
"DC Range" SwitCh.eeeessoncavsorsccssacssnsess304

"Main Ammeter Range" SWAEC . ceveesceeannseesss 30 test current may be
read in upper 1/3 of scale

"Voltage Relay Test"™ (DET) Switch.............Set *NORM"

'!output #l“#a" S‘witchl....l..I....'I.....'..‘."Output.#l
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Testing Pickup

1. Connect SR-51 to a suitable source of power as indicated on the
nameplate and ground. BE SURE THE MAIN SWITCH I8 OFF. - CHECK THE
"POWER ON" LIGHT.

2. Connect current operating coil for one unit'of-the relay to
. "Output #1" of the SR-5l. .. -

| 3. Turn "Power ON" Switch ON. "Power ON" light'shooid glow.
4. Initiate unlt by pressing "Initiate" Switch...__‘ i
- 5. Slowly increase current by rotating "Main'" and- “Aux." controls
' s clockwise until dise moves and contacts are almost closed. Then
decrease current untll disc remalns stationary at this ‘point.
6. Record this value of current as Pickup. o
7; Repeat for .operating coils of the other two relay units.
Testing Timing o _ _ -
1. Repeat Steps 1 and 2 under "Pickup“.. a

2. Set Main Ammeter Polnter Pre-Set to 1/2 division below desired
test current.

3. IAdJust "Timer Operation Selector" Switch, UPPER-"N 0. MOM“
LOWER~-"CONT.". ,

ﬁ. Set test. current desired by Jogging with: “Initiate" Switch and
rotating Main Control clockwise. Fine adjustment may be made
by rotating "Aux.“ Control clockwise.

5. Using a pair of light leads, connect relay trip circuit contact
-~ terminals to "Relay Contacts" binding posts on the SR-Sl.'

6. Adjust "Timer Operation Selector" Switch ‘to UPPER-"N.O.' 'MAINT.™,
LOWER=-"Timer". o .

7. Reset Timer to zero, Make sure relay trip circult contacts are
fully open. S z o y. : - '

8. Initlate test unit by pushing "Initiate" Switch.
9. Observe and record time for relay trip circuit contacts to close.
10. Repeat Steps 1-9 for operating,coils of the other. two relay units.

Testing Slope

1. Repeat Steps 1 and 2 under "Pickup" test.

2. Connect restraint coil for same relay unit that was used in Step 2
under "Pickup Test" to "AC Output #3".
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3. Adjust "Timer Operation Selector" Switch to UPPER-"N.O.MAINT.",
LOWER-"CONT.". ' ' o T
4, .Turn "Aux. Selector" Switch to_“AC3-24?, o
5. Turn "Power ON" Switéh ON. "Power ON' 1ight should glow.
6. Initiate unit by pressing "Initiate" Switch.
7

. Rotate "Main Control" clockwise to energize -operating coil of
-+ relay unit under test.

8. Rotate "Aux. Control" clockwise to_enérgize restraint coll of
relay unit under test. ‘ R

9. Regulate the two currents until the disc of the relay under

test is stopped with that unit's trip circuit contacts. (About
nalfway between full open positlon and trip position.)

10. Record both values of current and calculate slope.

11. Repeat Steps 1-10 for the other relay units.

| WesﬁinghouSe Type CM Relay , . |

The Westinghouse.Type CM relay has two_individual_indﬁcﬁibn éiscs.-
Each disc has two current coils. One coil produces torque to move

the disc to the left and the other coil produces torque to move
the disc to the right. As long as the currents energizing the two

colls are equal, the torgques cancel and the ‘disc remains stationary.:

In connecting the relay in the circult, the coil producing rotation
to the right on one disc is in "A" Phase, while the coil producing
rotation to the left on the same disc is in "B" Phase. The other
dise is connected left rotation "B" Phase, right rotation "C"
Phase. Each unit of the relay has a moving contact attached to the
~ dise shaft and two statlonary contacts, one on the right and one

on the left. When the relay ‘is energized with balanced 3~-phase
currents, the moving contacts of both relay units should be midway
between the left and rignt stationary convacts. An tnbalance of the
phase currents will cause either or both ‘of the discs to rotate with
subsequent closing of the relay trip circult contacts. The relay
trip circuit contacts are connected in parallel.

Types of Tests

1. Electrical Balance _
2, Minimum Trip Setting
3. Operating Curve

4. Time Curve

Testing

‘Always refer to Manufacturer's literature before-testing.’

-
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SETUP OF CONTROLS BEFORE TEST

* CONTROL S " . POSITION

“Power ON" Switchll....OOOOQOIOOOC.QQQ.OIIOFF

"Timer Operation Selector“ Switch......,..UPPER-“N 0. MOM"

LOWER-"CONT "

"Main Control.iieciiiirarancanrarscsnsessZErO (counterclockwise) 5

TAUX. Power“ bwitch....................;;;"INT w

"Voltmeter Range" Switch.....cevvveeeseaa300

"Voltmeter Selector! Switch..cessssesossss 'BXT, AC"

"aux. Selector™ Switch....................'VERN "

"Aux. Control” ............................Zero (counterclockwise)

"Ac Range" Switch.loooootooooocco.coo.otoolOA

"DC Range“ SWitCh-o.oo--o-.c--.-..-.....--. DA

"Main Ammeter Range" Switch...............So that desired test current

will be read in UPPhR 1/3 of
meter scale

~ "Voltage Relay Test"(DET) SWLECH. «e.sas.s Set "NORM® *

kl"Output AL-g2" Switch.....................Output #l

Testing: Electrical Balance'-

l.

Connect- Model SR-51 to a suitable source of" power as indicated an
the nameplate and ground. BE SURE THE MAIN SWITCH IS OFF. CHECK
THE "POWER ON" LIGHT. S -

Connect front operating coil of one induction disc unit to
Qutput #l terminals of the SR-51.

.Connect ‘rear Operating coil of the same induction disc unit to

"AC Output #3" terminals of the test set.
Adjust "Aux. Selector“ Switeh to. "AC -3 24"'

Adjust "Timer Operation Selector” Switch to UPPER—"N O MAINT "
LOWER~"CONT. "\ :

Turn "Power ON" Switch ON. 'ﬁebwef"ouﬂ,lignt;snould_glcw;
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10.

11.

324

Initiate unit by pressing "Initiate" Switch. |
Rotate "Main Control" clockwise to obtain a reading of §Hémperés

on Main Ammeter.

Rotate MAux. Control" clockwise to obtain a reading of 6 amperes
on the second AC Ammeter on test set.

The'mbving'contact of the induction disc unit under test should
pe in a balanced position as described in relay manufacturer's
literature. T S ' o

Turn "Power ON" Switch OFF.

Minimum Trip Setting

l.
2.

3.

B

Repeat Steps 1 thrOugh 7 under testing "Electrical Balance”.

Connect light leads from "Relay Contacts" binding posts-on test
set to the trip circult contacts of the relay.

Rotate "Main Control" clockwise to obtain a reading of one ampére
on "Main Ammeter®. ' : : : SR o

Adjust left stationary contact until it just makes with the .~
meving contaqt;ag'iqdicated by glowing of the Continuilty light.

Return "Main Control” to zero.

Rotate "Aux. Control" clockwise to obtain a reading of one ampere

on second AC Ammeter of test set. - :

Adjﬁst right stationary contact until it just makes with moving

_-eontact, as indicated by glowing of Continuity_;igpt.

QOperating Curve

1.

.2':'

CQnﬂect light leads from "Relay Contacts" bindihg posts on the
test set to the trip circuit contacts of the relay. o ,

Repeat Steps 1-8 under "Testing E;ectrical Balance”.
Rotate the "Aux. Control" clockwise until the moving contact and

the right stationary contact just make, as indicated by flickering
of the Continuity light. Record readings of both ammeters.

.Sldwly'decréése curfent”output of "AC Output #3" by rotating the

"aux. Control" counterclockwise until the moving contact and
lefthand stationary contact just makes, as indicated by
flickering of Continulty light. Record readings of:both ammeters.
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Time Cuprve .

1. Repeat Steps 1-6 under “Testing Electrical Balance".

2. Connect a pair of light 1eads from "Relay Contacts“ binding posts
" of the test set to trip circuit contact terminals of the relay

3. Jog "Initiate" Switch and rotate "Main Control" to obtain a reading
of 10 amperes on main ammeter.

y, Manually set moving contact to "Balance" position.

5. Adjust "Timer Operation Selector" Switch, UPPER=-"N.O.MAINT.",
"' LOWER-"ITMER". o T e

6, ‘Initiate test set by pressing "Initiate" Switch

"T.  Read and record time for closure of moving contact and left
stationary contact. . o .

-8.I-Adjust "Pimer Operation Selector" Switch UPPER-"N 0. Mom"'”
LOWER=-"CONT.", - - , B

‘9., - Return "Main Control“ to zero.;\

10. Jog "Initiate" Switch and rotate "Aux. Control" to obtain a reading
of 10 amperes on second AC Ammeter. S

‘ 11l. Manually set moving contact to. "Balance" position.-

12. Adjust "Timer Operation Selector" Switch to UPPER~"N. 0 MAINT ",
LOWERw"TIMER" .

13. Initiate test set by pushing “Initiate" Switch.
14, Read and record time- for closure of moving contact and right
stationary contact.

Repeat all four tests, i.e. Electrical Balance Minimum Trip Setting,
- Operating Curve and Time Curve for the other induction disc.unit.
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VOLTAGE RESTRAINT OVERCURRENT. RELAY
'+ %' (GENERAL ELECTRIC TYPE IJCV)

w—

GENERAL

The  IJCV contains an induction disc which is influenced by the
magnetic fields ‘of two electromagnets. The current actuated
electromagnet produces torque on the disc to close the relay trip
eircuit contacts and is known as the operating colil. The potential
actuated electromagnet produces torque on the disc to open the relay
trip circult contacts and is known as the restraint coll. When the
voltage applied to the restralnt coll decreases, a smaller amount
of current is required to operate the relay and close the trip
circuit contacts. This relay may operate to close trip circuilt
contacts even though the voltage applied to the restraint coll may
remain at full system voltage. ' o

The IJCV relay is normally used to protect a generator against bus
faults. ,

Testing
*gxge”of‘Tests"' '

Pickup of overcurrent unlt, zero voltage restraint
Pickup of overcurrent unit, system voltage restraint.
Timing of overcurrent unit, zero voltage restraint
Timing of overcurrent unit system, voltage restraint

SETUP OF CONTROLS BEFORE TEST

CONTROL - 7 poSITION

"Power On" Switch...veceasn

....--.---OFP

"Timer Operation Selector" Switch....UPPER - "N.QO. MAINT."
' LOWER -« "CONT."

"Main ControlM.ieieererersseesceneessslero (counterclockwise)
"Aux- Pcwer“ Switch.l‘.’OOCOOOOOOCOOQ"INTI.
"Voltmeter Range"Switeh..ceceeevssss.50 that desired test voltage

may be read on upper 1/3 of meter
scale.

"Woltmeter Selector™ Switeh.........."AC-3"

"Aux- SelectOI‘"SWitCh. R R R "Ac—s-lsoﬂ
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. CONTROL - : AR POSITION

MaAux. Control ......................Zero (counterclockwise)

“AcCo nge“ SWitCh-oo R N N olOA .

D ,C. Range™ SwitcheseseseeerarsasseDA

"Main Ammeter Range" Switch.........So that desired test current

may be read on upper 1/3 of
meter scale. 3

- "Yoltage Relay Test™ (DET) Switch...Set "NORM" .

"Output AL = #2" SWitChee...........Output #1

Testing for Pickup - Zero Volts Restralnt

1.

10.

Connect the Test set to a suitable source of power ‘as’ tndicated
on the nameplate and ground. BE SURE THE MAIN SWITCH IS QFF.
CHECK THE "POWER ON". LIGHT. .

Connect relay voltage restraint coll terminals to test set

binding posts marked "A.C. Output #3".

*

Connect the relay current operating coil terminals to the test
set "Qutput #1" right-hand Common on 80 volt tap.

Connect test set binding posts marked “Relay Contacts" to the
relay trip circuit contacts terminals.

Turn “Power on" Switch ON. "Power ON™ light should glow.

Initiate unit: by pressing “Initiate" Switch

Increase current through dperating coil of relay to a value.
50% above relay tap by rotating "Main Control" clockwise.

When relay contacts close, ontinuity light ‘will glow.

Slowly decrease current by rotating "lMain Control" counter-
clockwise until Continuity light flickers. Record this value
of current as "Pickup - zero volts restraint”.

Return "Main Control" to zero and turn "Power_ON? sWitch off.

Testing for Pickup - System Volts Restraint

Repeat steps 1 - & above.

7.

8.

Apply system voltage to voltage restraint coil of relay by
rotating "Aux. Control' clockwlse.

Repeat- steps'7 - 10 above,
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Testing*Timing - Overcurreﬁt-Unit - Zero Volts Restraint

1.

2.

10.

11.
12.

13.
14,

binding posts of the test set.

Connect the relay current

Connéct the test set to 2 ‘'sultable source of power &as indicated
on the nameplate and ground. BE SURE THE MAIN SWITCH I3 QFF.
CHECK THE "POWER ON*" LIGHT. : R N '

Connect relay voltage restraint coil terminals to "AC Qutput #3"

operating coll terminals to the test
set "Output #1" right-hand Commen and 80 volt tap. :

Connect the test set "Relay Contacts" binding posts to the relay
trip circuit contgct‘terminals. E

Pre-set Main Ammeter needle 1/2 division below desired test
current.

© Adjust "Timer Operation Selector” Switch UPPER to "N.O. MOMM,
. LOWER to "CONT.". gor” SwEEeR TR T TN

Tupn "Power ON® Switch ON. npower ON" light should glow.

" gnitiate unit by pressing and holding "Initiate" Switch.

Set test current to desired value by rotating "Main Control
(clockwise)*while*Jogging_"lnitiateﬁ.Switqn,w T

set "Timer Operation Selector" Switeh UPPER to "N.O. MAINT.",

LOWER to "TIMER". _ o B
Reset timer to 2ero with "Timerhﬁését" buttqn.

Initiate unlt by pressing nTnitiate®™ Switch. Timer will run'and

test current'will-flcw-until'the“relay-tripscircuit'contacts-cloge.

Read timer. Time shown 1s total time of test. Record time.

Turn "Power ON" Switch OFF._

Testing Timing Overcurrent Unig -~ Sys:em Voltage Réstraint

1.
2.

3.

quvnloaded from WWW.I\/IanuaIinb.com manuals search engine

Repeat’StepS 1 - 8 above fi"Timing‘Test"..

Rotate "Aux. Control“ clockwise to increase appiiéd voitage tc a
value equal to system voltage. : SR

Repeat Steps 9 - 14 above - VTiming Test".



http://www.manualslib.com/

3 - 29

. o | VOLTAGE CONTROLLED OVERCURRENT RELAY
'  (WESTINGHOUSE TYPE COV)

GENERAL

The COV relay contains an induction disc overcurrent unit and an
instantaneous undervoltage unit.  The undervoltage unit supervises
the operation of the overcurrent unit. Regardless of the amount of
current passing through the operating coil of the overcurrent unit,
no operation-takes place unless the undervoltage unit has "dropped
out". This means that the overcurrent unit may be set to operate
on less than full load current when the voltage falls below a
predetermined value. Conversely, the overcurrent unit will not
operate as long as the voltage is above the predetermined value.

- This relay is normally used to protect a generator against a bus
fault.

:Testing o
Tgpical Tests -

Plckup - undervoltage unit

Dropout - undervoltage unit : v

Voltage control of overcurrent unit

Pickup = overcurrent unit

Time current characteristics - overcurrent unit.- -

~ ALWAYS REFER TO MANUFACTURER'S LITERATURE BEFORE TESTING °
SETUP OF CONTROLS BEFORE TEST |

CONTROL _ . POSITION

"POWSI‘ Oﬂ"(- ..n P -7.;...'.'. .";"..-.OFF S

. "Pimer Operation Selector" Switch....UPPER -"N.0. Maint."
- . N - LOWER ="CONT."

"Main Control" .....................Zero (counterclockwise)
"Aux. Power" Switch..................“INT " ”

"Voltmeter Range" SWiteh..eeeessosessS0 that desired test voltage may
: . . be read in upper 1/3 of scale

'“Voltmeter Selector“ Switch.........;'AC¢3"--*
- “Auxc SelectOI‘" SWitCh. LRI A A RS u . "AC""'B 150 H . . } .
"Aux. Control"...;...ig.;..;.;.......Zero (counterclockwise)

o "AC Range" SWitCh- .. o- . e co . ..n o. . o . .II -00 - lOA E
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"DC Range" SWItCH...esseeeeeessssssessSh

"Main Ammeter Range” SWitCh..........."500"

"Voltage Relay Test" (DET) Switeh.....Set "NORM"

MOULPUL FLeF2" SWLILCH.«oreseesssennssOutput A1

| Testing Pickup and Dropout of Undervoltage Unit

1.

9.

Mnick-up of undervoltage unit."

Connect the test set to a suitable.source of power as indicated
" on the nameplate and ground. BE SURE THE MAIN SWITCH IS OFE.
.CHECK THE "POWER ON" LIGHT. T . o

Connect the "AC Output #3" binding posts of the test set to the
undervoltage unit operating coil terminals. ' '

Connect a pair of light leads from the "Relay Contacts" binding
posts of the test set to the relay so that operation of the
undervoltage unit contacts may be observed. o S '

Turn "Power ON" Switch ON. "Power ON" and "Continuity" lights
should glow. - S o

Initiate test set by pushingm”lhitiatéf‘sﬂitgh;

Rotate;"Aux.;ControlF,(clockwise),to_1nc:easeaibitase applied
to undervoltage unit operating coil until the Continuity light
Jjust goes out. Read and record this value of voltage as

Continue to rotate "Aux. Control" clockwlse to increase applied
voltage until relay rated voltage 1s read on test set voltmeter.

Rotate "Aux. Control" counterclockwise to decrease applled
voltage until the Continuity light Just lights. Read and record
this value of voltage as "drop out of the undervoltage unit.”

gggurn'"Aux. Control® to zers and turn test set "Power ON" switch

~Testing Voltage Control of Overcurrent Relay

l.

2.

Connect the test set to a sultable source of power as indicated
on the nameplate and ground. BE SURE MAIN SWITCH IS OFF. CHECK
THE "POWER ON" LIGHT. R ' ' o

Connect the "AC Output #3" binding posts of the test set to the
undervoltage unit operating coil terminals.

" Connect "Output #1" terminals of the test set to the overcurrent

unit operating coil terminals.
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. 4, Adjust "Main Ammeter Range" switch so that the desived test
' - currentxmay_be:read;onhthe upper 1/3 of the meter scale.

5. Connect light leads from the test set binding posts marked
"Relay Contacts" to the relay trip circuit contacts terminals.

6. Adjust “Timer Operation Selector Switch" - UPPER £0"™.0. MAINT "
LOWER to "TIMER". -

7. Initiate test set by pushing "Iniltlate" switch.

8. Rotate "Aux. Control®™ clockwise until relay rated voltage is"
R read on voltmeter. S G Y R

9."Rotate "Main Control" clockwise until the value of current read
on the malin ammeter is approximately 4 times tap value of the
overcurrent unlt. : o L, _ : .

10. The ovércurrent’ un:!.t should ngg_ operatef to close the rela.y trip
“elrecult contacts. i _ o . ,

11, Rotate "Aux. Control“ counterclcckwise to reduce voltage until
L ‘undervoltage unit "drops ocut”. .

12. The overcurrent unit should operate to close the relay trip
circuit contacts. This stops timer and de-energizes the relay.

Testing Plckup of Overcurrent Unit
SETUP OF CORTROLS BEFORE TEST

CONTROL . . POSITION
"Power Onlt & & 8 .C.. .. ..= ..u.. L B ._-.-'..’-:‘.‘ LN ] ... - .:' . .OFF . .

"Timer Operation Selector" Switc¢h.....UPPER. - "W.O. MOM"
LOWER -~ "CONT."

"HMain Control"....... ceeedeesssnssssaslero (counterclockwise)
"Aux. POWEI‘" SWitchc s’ ds s 0 su e n"o:o’_cr_c e “INTO “
"Woltmeter Range” SWitch..............300

“Voltmeter Selector" Switch..........-"EXT. 4. C."

 "aux. Selector" Switch...;-.,;;}:' CJMVERNY L
- "Aux. Contrcl" Switch..... ....fQ.r.r..Zero (counterclockwise)
nac Range SWAEGR . ve e e ternaaen s s 0A

"DC Ransen Switch.;.;.::.:..;;...Q.{{.SA o
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CONTROL ' POSITION

"Main Ammeter Range" Switch...........So that . desired test current

will be read in upper 1/3 of
: meter scale.

"Voltase Relay Test“ (DET) Switch.....Set “NORM"

“Output #1 s #2" SWitCh.........a.....Oupru‘t #1

Testing Pick-Ug o

1.

Connect the test set to a suitable source of power as indicated
on the nameplate and ground. BE SURE THE‘MAIN SWI?CH is OFF.

QlCHECK THE "POWER ON" LIGHT._

Connect OVercurrent unit operating coil tc righthand Commcn

. and 80 volt tap of "Output #lM.

COnnect light leads from binding posts marked "Relay Contacts"

to trip circuit contact terminals of the relay.

Adjust "Timer Operation Selector“ Switch - UPPER to "N 0. MAINT.®
.LOWER to "CONT.".

“The undervoltage unit contacts must remain closed.

Turn "Power ON® Switch "ON". ' "Power ON" light should glow. ..
Initiate unit by pressing "Initiate" switch. . ... .~

Rotate "Main Control" (clockwise) to increase output until relay
picks up and Continuity light flickers. The "Aux. COntrol" may
be used as a fine adjustment for "Main Control".. :

Read current on Ammeter and record.

Testing Time Curprent Characteristics - Overcurrent Unit

10

Connect the test set to a sultable source of power as.indicated
on the nameplate and ground. BE SURE THE MAIN SWITCH IS QFF.
CHECH THE "POWER ONY" LIGHT. e - S

Connect relay overcurrent unit operating coil to righthand
Common and 80 volt tap of "Output #1". (NOTE: Test current
should not exceed 40 amps. If relay tap exceeds 8, move tap to
4 or 5 position for this test.)

Select ammeter range so that test current will be read in upper
1/3 of meter scale. Pre-set ammeter needle using "Polnter -
Pre-set”. Set to 1/2 division below desired current value.
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b, Adjust "Timer Operation Selector" Switch - UPPER to "N.O. MOM",
LOWER to “CONT.". - TR s

5. Turn "Power ON" switch '"oﬁ‘i'-.x P..O_wei_". TON" 1light should glow.
6. Initiate unit by pressing "Initiate™ switch _

7. Set test current desired by jogging unit with "Initiate" switch
.~ ‘and rotating "Main Control" (clockwise) to increase output until
required test current is reached. "Aux. Control“ may be used
for fine adJustment._:n : _ : L

NB. HThe undervoltase unit contacts must remain ¢losed.
:9. Connect light leads from binding posts marked 1’Relax,r Contacts“
on the test set to trip circuit contact terminals on relay '
- overcurrent unit. _ . \

10. Set "Timer Operation Selector“ Switch - UPPER to "N 0. MAINT"
LOWER to "TIMER".

~11. Reset’ timer to zZero. with "Timer Reset" buttcn. o

12. Init*ate unit by pressing'"Initiate Switch.' Timer will’ run ‘and
test current will flow. The test set will automatically cut off,
and the timer will stop when relay contacts make. - S

13. Read timer. Time shown is total time of test. Becord time.
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INDUCTION DISC OVER, UNDER OR OVER/UNDER .. |
"VOLTAGE RELAYS .
(WeStingnouse Type CV) {General Electric Type IAV)

GENERAL

The voltage relay is a load balancing relay and is not intended
to_clear_a'fault_in'the'power system. In most applications 1t 1is
used as an undervoltage device and is designed to de-energlze the
power circuit whenever voltage falls below a predetermined value.
Time of operation may be instantaneous or delayed.

The time delay undervoltage relay is also an induction disc relay.
The action of the spiral spring is to keep the relay contacts trip
circult e¢losed. The torque produced when voltage is applled to
the relay's voltage actuated coil opposes the spring action. Thus,
as the applied voltage decreases, the disc rotates to close the
relay trip circuit contacts. - S L , B

. ..The overvoltage relay has the opposite operatidn. The spring
action keeps the relay trip circuit contacts open whenever voltage
in the eircuit is normal or below normal. A higher than normal

.;g“voltage_produces operating torque pn-the.relay disc. . :

TEST PROCEDURES

Type of Tests
Pickup '

Timing
ALWAYS REFER TO MANUFACTURER'S LITERATURE BEFORE TESTING

SETUP OF CONTROLS BEFORE TEST

_—-__.-_—_-u_—ﬂ_-—"—-"_-

CONTROL POSITION

"Power ON" Switch......."..“.....“l.l....'.l..OFF

"pimer Operation Selector” Switch................U?PER-N.O.MAINT“
LOWER«~"CONT. "

"Main Control”. .................................Zero (countercloc%—
wlse
"Aua Power" Switch.‘...'.......IIl.‘."..‘...l""INT"

"voltmeter Range" SWitCResasesssssssssss S0 that desired test voltage
will be read in UPPER 1/3
of scale

"Yoltmeter Selector” Switch......................"V.RLY."
“Aux. selector“ Switch.....'.0..0.0'.ll.‘.‘.l..‘."v.RLY"O
"AUX. Control"...................................Zero,(countercloék-

: wise)
"AC Range" Switch................................lOA( pot on SR-21)
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CONTROL - POSITION

“Dc Range" Switch....l..‘...l.......‘.5A

‘f"Main Ammeter Range" SWACR. vs vvsanes 500

:A“Vbltage Relay Test" (DET) Switch.....Set "NORM"

"Output #1-#2" SWLtCh..eccecrcosneeesss"Output #2"%3

Testing for Pickup

1.

7.

Connect the relay test set to a suitable source of power as

‘indicated on the nameplate and ground. BE SURE THE MAIN SWITCH
‘IS OFF. . CHECK THE "POWER. ON“ LIGHT. . .

Connect relay operating coil to terminals marked "AC Output #3"

on relay tester.

. Connect . 1ight leads from binding posts marked "Relay Contacts"
to trip circult contact terminals of the. relay.. ’

Turn "Power ON" Switeh ON. "Power ON" light should glow.

' Initiate unit by . pressing “Initiate“ Switch._

s~Rotate "Main Control" (clockwise) to 1ncrease voltage until

Continuity 1ight flickers.
Record this value of voltage as plckup of the relay.

Testing Timing

1.

Connect the relay tester to a suitable source of power-as
indicated on the nameplate and ground. BE SURE THE MAIN SWITCH
IS OFF. CHECK THE "POWER ON" LIGHT.

Connect relay operating coll to terminals marked "AC Output #3"
of the relay tester,

Turn "Power ON" Switch to ON. ‘“"Power ON" light should glow.
Initiate unit by pressing "Initlate" Switch.

Set normal relay voltage (see relay nameplate) by rotating
"Main Control" (clockwise) to increase output. Read voltage
on voltmeter.

Connect light leads from binding posts marked "Relay Contacts”
to trip circult contact terminals on the relay.

Adjust "Timer Operation Selector" Switch, UPPER to "N.O.MAINT",
LOWER to '"TIMERY.
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8. Turn "Voltage Relay Test" Switeh to "Set Fault" position.
9. Set fault relay voltage (over or unde? normal) by'rbtating
"aux. Control® (clockwlse) to increase output. Read: voltage
on Voltmeter. (NOTE: Rotate "Aux. Control" until veltage

read on Voltmeter 1s approximately 2 volts higher than desired
test voltage.

10. Reset timer to zero. 7
11. Turn "Voltage Relay Test?_Switqh to‘"Teét" pqéiﬁioh,‘”

‘NOTE: ~The fault voltage (over or under normal) as set in
Step 9, will be impressed on the relay operating
coil instantaneously. The timer will automatically

'start. S e ' ' ST '
_12..When_relay_trip_circuit_contacts make, the timer will stop.
Read timer. Time shown indicates:time in. which the relay
contacts closed after impresSing“fault‘voltage;f.Record this
time.

~ 13. If desired, turn "Voltage Relay Test" Switch back to "NORMAL".
Remove one lead from "Relay Contacts” binding post. Initlate
* unit by pressing "Initiate"” Switch. Replace lead in "Relay
Contacts™ binding post. ‘Repeat Steps 8 through.l2 for. other
values of fault voltage. el : B
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TYPICAL TESTS FOR INSTANTANECUS VOLTAGE RELAYS
(Westinghouse Type SV, SV-1) (General Electric Type PJV)

ALWAYS REFER TO MANUFACTURER'S LITERATURE BEFORE TESTING

Type of Tests

Pickup
Dropout

- SETUP _OF CONTROLS BEFORE TEST

conTROL” e s l*"?’””"POSITxON“

"Power ON" Switch.....cvveevosvecccecnces . .OFF

'"Timer Operation Selector” Switch..........UPPER-"N 0. MAINT\"
" LOWER="CONT."™ -

"Maln CONETOLMeuuveeseesevssonsnsenssesss Zero (counterclockwise)

"Aux. Power' Switch......................;;"INT."

"Toltmeter Range" Switeh....veeeveesseeqsas.S0 that desired test voltage
may be read in upper 1/3
of scale

"Voltmeter Selector! Switch..ieeisvesaraaa oA, C. 2"

"Aux. Selector" Switch.....soveeeececesasss."VERN."

AUX. CONETOL" s evsrronnncaneoneesesenesssaZero (counterclockwise)

"4.C. Range" Switeh.....vecvvececncscesssas s L08 (Not on SR=-21)

"DC Rangeﬁ SWltoh.iveeereesrorsornssansanssD

"Main Ammeter Range" Switch.......ceee.....500

"Yoltage Relay Test"(DET) Switech...........Set "NORM"

"Qutput #Ll-#2" SWitch.v.isiesrnaseeneaecnss.s'Output #2"

Testing for Pickup

1. Connect SR=-51 to a sultable source of power as indicated on
the nameplate and ground. BE SURE THE MAIN SWITCH IS OFF.
CHECX THE "POWER ON" LIGHT.

2. Connect relay operating coil terminals to "AC Qutput #2" binding
posts of the test set.

3. Connect light leads from test set binding posts marked "Relay
Contacts" to the relay trip circult contact terminals.

Downloaded fromwww.Manualslih.com. manuals.search engine



http://www.manualslib.com/

3-38
4, Turn "Power ON" Switch ON..  "Power ON" 1ight and bontinuity
light should glow.____ o _ . : _ y _
5. Initiate test set by pressing "Initiate" Switch.

6. Rotate "Main Control" clockwise until continulty light is Just
- extinguished. The "Aux. Control" may be used for fine adjustment.

7. Read pickup voltage on voltmeter. Record.

8. Continue to rotate "Main Control" clockwise until relay normal
voltage (on relay nameplate) 1s read on voltmeter. Ll

9. Rotate "Main Control" counterclockwise to decrease voltage
until the continuity light Just glows. The “Aux. Control" may
be used as a fine adJustment. C '

;;0,‘Read_and_recqrq_this value of voltage as dropout.

11. Turn test set OFF.
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. TESTS FOR. s
GENERAL ELECTRIC PHASE SEQUENCE AND UNDERVOLTAGE RELAY (TYPE ICR)
WESTINGHOUSE REVERSE PHASE RELAY (TYPE CP)

GENERAL

' Westinghouse Type CP and General Electric Type ICR relays are three-
phase voltage inductlon disc relays used to protect for undervoltage
- or phase reversal in AC systems. o

The CP and ICR relay electromagnets contain three (3) coils. When

the three (3) coils are energized, out-of-phase fluxes are produced
causing the disc to rotate toward closure of the high voltage contact.
The out-of-phase fluxes produced when a phase is . reversed, cause the
disc to rotate to close the low voltage contacts. Low voltage with
proper phase rotation may not produce enough torque on the disc to
_overcome mechanical tension in a spring and the low voltage contacts
will close. Pickup, Dropout and Operating Time of the relay may be
varied by adjustments,

TYPE OF TESTS

Pickup - Minimum voltage to ¢lose Normally Open contact

Dropout - Maximum voltage at which Normally Closed contacts
will close . L

Loss of One Phase '

Phase Sequence

Timing

EQUIPMENT REQUIRED

Model SR-51 Relay Tester .
1-3PH Synthesilzer Accessory :
NOTE: If Model CS-=7 Phase Shifter and Phase Angle Meter
unit is supplied, 1-3PH Synthesizer is not required.
Refer to instructions on testing of these relays
-4in .CS-~7 .instruction manual.

ALWAYS REFER TO MANUFACTURER'S LITERATURE BEFORE TESTING -

Downl gaded from www.Manualslib.com manuals.search enging



http://www.manualslib.com/

3 - ko
SETUP OF CONTROLS BEFORE TEST

CONTROL _ . v pOSITION:
“Power ON“ SWit ch. FEEEERE NN * 4098008 OFF

-"Timer Qperation-Selectqrﬂ_Switch....-...,UPPERe"N,O.MAIﬁT;“
o : L T 'foQWE55"CONT°" E

"Main Control".;.................;{.;:;.:.Zero (cbunterclockﬁiée)
-"Aux;.Pdwer*'swipch.,...,.;,;;;;.,;Q..;;;JQINT,ﬂ E
. Yoltmeter Range" SWitch...eeeeossssesssss150 )

'"ﬁdltﬁéter Seleqtor“.Switch.;,{.,;f.;.;.J;fExT;:Aéﬁ”

 "pux. Coﬁtfoi";.;..,.L..Q;{,;,.;{}L.,.;:;QZerof(couhﬁérélockﬁiée)
MAUZ. SeLeCtOr™ SWALCH.eeseneensessnressssAC Output #3 150V
"AC Range" SWitCh.esecessecsscscscrossasssl0A

"D Range” SWItCHaeseeescscsesssnsaseasess5h
"Main Ammeter Range" SWitCh.eeeeesseeeeees500
"Yoltage Relay Test" (DET) Switch........;Set~"ﬁORM"f -l 
MOubput #L-#2" SWLLCH.eseenssesoesessssss OUEPUL 1
1-3PH Accessory ___' i” ld
iWBalance?..,,,....,..,.,,,,...,}f;q;;;;gtggedﬁndt:f ; 

Testing Pickup T e
1. Connect the SR=-51 to a suitable SOuréeiéf power as indicated on

the nameplate and ground. BE SURE THE MAIN SWITCH IS OFF. CHECX
THE "POWER ON"™ LIGHT. - -~ = - T

2. Conneect "AC Output #3" (yellow) terminals to yellow terminals
marked "Input™ on 1-3PH accessory unit.

3. Connect whilte terminals TEXT.VM." on SR-51 to white terminals
marked "EXT. VOLTMETER 0-150" on 1-3PH accessory unit.

4, Using #18 flexible leads, make the following connections between
the 1-3PH accessory and the relay under test:

a - ped terminal "A" to relay terminal for Phase 1 or A
b - yellow terminal "B" to relay terminals for Phase 2 or B
¢ - blue terminal "C" to relay terminal for Phase 3 or C
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Connect two #18 flexible leads from white terminals on SR-51
marked "Relay Contacts" to relay terminals which will permit
observation of operation of relay Normally Open contacts.

Turn "Power ON" Switch to ON. Amber pilot-light should glow.

" Initiate SR-51 test set. 'Press red "Initlate" Switch. Red

light in switeh should glow. =

.Rotate "Aux. Control" clockwise until continuity light fiickers.
Check AB—AC-BC.swibéh*positions‘forébalance of voltage. Readjust

Balance of 1-3PH as necessary to get the three voltages as close
as possible. _ .

Record the average of the three voltages (AB=-AC-BC) asubickup.

11, Turn "Eower ON" Switch OFF. Return "Aux. Control“ to zero.

Testing Dropout

1.
2.

7.

. Repeat . Steps 1-4 above

Connect two #18 flexible leads from white términals on SR—51

‘marked "Relay Contacts" to relay terminals which will permit

observatiqnlof Qperationqu_relay Normally Closed contacts.

_Throw "Power ON" Switch ON. Amber pllot light and green contin-

uity light.should glow.

ﬁPress“"In;t;ate",Switch,. Red light in swiﬁgh should giow.

Rotate "Aux. Control" clockwise until‘coﬁtinuiﬁy:lighﬁ'extinguishes

 Check AB-AC~BC switch positions for balance of voltages. Readjust

balance of 1l-3PH as neécessary to get the three voltages as close
as possible. S e SR

Record the average'bf'thé three voltages ‘as - dropout.

Testing Loss of One Phase

1.
. '2a

3.
L’O

5-

Repeat,§tepsbl-h_unde;j"iestinghDropoup?f,,“

Rotate. "Aux. Control" clockwise until rated voltage has been
applied to relay ¢oils. Continuity light should be extingulshed.

Check AB-AC-BC switch positions for balance. Adjust as necessary.

Carefully remove lead from red terminal "A" on 1-3PH accessory.

After a few seconds, the green continuity light should glow.

Turn "Power ON" Switch OFF., - Return "Aux. Control" to zero.
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Testing*Phese'Seguence ;'pﬂk;_m'i._ T

1. - Repeat Steps l-3 under "Testing Loss of One Phase".

2. Carefully interchange the connections on the 1-3PH accessory.
Lead connected to red terminal "A" should be moved to yellow
terminal "B" and lead on yellow terminal "B" moved to red

v terminal "A". B : _

.3, 'The movable contact on the relay should make the low voltage
o gcontact. The green continuity light. should glow. o ‘

4, Replace npw and "B" test leads in proper sequence..
5,' Turn ”Power ON" Switch OFF. Return "Aux. Control" to zero. -
Testing Timing R - |

1. Repeat Steps l-4 under testing "Dropout”.
2. Adjust "Aux. Selector" switch on test set to “V Rly" position.
3;e.Change "Output #l-#a" tOSSIe_switch_to:"OQtput_ga“:position.
h, Turn "Aux. Control® fully counterclockwise to'zero;'i g

5. Turn "Power ON" Switch ON. Amber light should glow. _Green '
continuity light should glow. '

6. Initiate unit by pressing red "Initiate" switch. Red light
- . .should glow in switch. S _ ) ‘ _

. 7. Rotate "Main Control" clockwise untll rated voltage is impressed
- across relay. Check balance and readjust it necessary. Green
light will be extinguished.
8. Reset timer to zero with reset button.

9. Adjust "Timer Operation Selector? Switch LOWER to "Timer"
position. L

10. Turn "Voltage Reiaﬁy Test" switch to MPestt prition.'-

11. When timer stops, test 1s complete. Read timing value on timer
and record. ' S : - SR :

12. Turn "Power ON" switch to OFF.

13. Remeve all.pest,;eads,]
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A PERCENTAGE DIFFERENTIAL RELAYS I
“(Westinghouse Type CA) (General Electric Type IJD)

GENERAL

This relay compares. two similar currents in a circuit, 1.e.
‘primary. and secondary current of a transformer. 3Since the relay
compares two currents, it 1is connected to two current transformers.
That portion of the circuit between the two CT primaries is referred
to as the relay's "zone of protection". The percentage dlfferential
relay operates to close 1ts trip circult contacts and trip a
circuit breaker(s) whenever it senses an abnormal condition within
- .the Mzone of protection". The degree of unbalance or abnormality
_the rélay may tolerate . is a function of the relay's design.
(1.e. 5%, 10%, 25% or 50% differential)

The 'simple percentage differential relay has two restraint colls

and one operating coll. The operating coil is common to the two

restraining coil circuits. Under normal conditions, the currents
in the operating coll produce torques that are equal in magnitude
but opposite in direction and thus cancel: : o

~Under: fault conditions, these currents in the cperating coll become
unegual and produce an operating torque on the disec. When the
differential current reaches a predetermined amount, as governed
by relay design, the relay trip circuilt contacts close.

. PEST PROCEDURES . -

ALWAYS REFER TO MANUFACTURER'S LITERATURE BEFORE TESTING )
 Type of Tests . | " o o
~Plekup . - N

Time Current Characterlstics - . . .

Through Fault .
Slope {(Cannot be performed with SR-21) =

~ SETUP_OF CONTROLS BEFORE TEST
‘ CON'I.‘R.OL_' R

"POWEI’ ON" SWitCh. e n_c-‘o-o,o“ LIRS N S oo A S L nooOFF R

"Timer Operation .Selector" SWitCh...eseessess.q UPPER="N.0.MOM"
' ' "~ LOWER="CONT"

- t'Main Control“ l.'.‘.'-. e 8 l .:"0 . 5 80 & .... '_ » e ... .. :‘-I Ll ..D.."Q..’.l". zero (counter-
‘ o , : ' _clockwise)
"!Aux. Pcwerl' SWitcho l L B RN O R B N ._ * $-0 9 ':O-.I LA IR 4 . LB L " INT * "

“voltmeter Range" SWitCh- . .. ... L A ] ..:. - 8 ... * .‘ ... L LB ..; -* .300 .
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CONTROL *‘. R _POSTTION

"Woltmeter Selector" Switch.................... "EXT. A C. _

"Au. Selector“ SwitChooooooocooo-occcoocoooooo”VERNo

' '_“Aux. Control .................................Zero (counterclock—

B 2o wise)
nAc Range switch...l..-"...OOCOOOOOOCCQDOOOIOA (Not on sR”al)

"DC Ransen SWitchoooooooouOoocoooooooocoooo'GBA
“Main Ammeter Range" Switch....................So that desired test
© 7 current may.be read in UPPER
©1/3 of meter scale
"“Voltage Relay Test"(“Direct. Element) Switch...Set "NORM"

"output #1-#2" Switch.00.........’.".‘.'.......output #1
Testing Pickup B

1. Conmect the MULTI-AMP relay tester to a sultable source of

power as indicated on the nameplate and ground. BE SURE THE
" MAIN SWITCH IS OFF.- CHECK THE "POWER ON*™. LIGHT.'_ :

2. Connect operating coll and one restraint coil of relay to
"Ooutput #1" of the test unit. Connect to right-hand Common and
10 volt tap. _ _ _

3. Connect light leads from binding posts marked "Relay Contacts“
to trip circult contact terminals of the relay.. -
NOTE: This relay usually has one moving contact and two fixed
contacts. Use terminals for moving contact and one of
the fixed contacts.

4, Select proper ammeter range so that expected pickup current will
be read in UPPER 1/3 of Main Ammeter scale.

5. Set "Timer Operation Seleotor ‘Switch UPPER to'"N 0. MAINT."
: LOWER to. "CONT.™. .

6. Turn "Power ON" Switch ON. "Power ONf:lightVShould~glow.

: .T.vanitiate unit by pressing "Initiate™ Switch. -

8. Rotate "Main Control" (clockwise) to increase output until
' relay picks up and Continuity light flickers. ‘"Aux. Control"”
may be used for fine ad;ustment. Read and record current.

9. Move one light lead to relay terminal for other fixed contact
of the relay and repeat Steps iy through 8. _
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Testing Time Current Characteristics

1.

Connect the MULTI-AMP relay ‘tester to a suitable source ‘of power
as indicated on the nameplate and ground. BE SURE THE MAIN

. SWITCH IS OFF. CHECK THE "POWER .ON" LIGHT.

10.
-

124

Connect operating coil and one restraint .coil of relay to
"Output #1" of the tester. Connect to right-hand Common and

- 10 volt tap.,

Select proper ‘ammeter range. Set ammeter”Pre-Set mechanism
- 1/2-division below. desired test. current._ (See "Current Metering

Circuit”) S
Turn  "Power ON". Switch ON. ' "Power ON"'light ‘should. glow.

- Set test current desired by Jogging unit with t’Initfl.a.te" Switch
" and rotating "Main Control" (clockwise) to increase output.

Use "Aux. Control" for tine- adJustment. (See “Current Metering
Circuit")

: Connect 1ight 1eads from binding posts market "Relay Contacts"”

to trip circuit contact terminals of the relay (terminals
for moving contact and one of the fixed contacts).

~Set. "Timer. Operation Selector“ Switch UPPER«to "N. 0 .MoM™,

LOWER-"FAST TRIP".

-Reset timer to zero with "Timer Reset! button.

Initiate unit by pressing and holding'"Initiate" Switch.
As soon as timer stops, release Initiate" Switch.

Read timer. Time shown is total time of test.

:Disconnect lead from the restraint coil of relay and connect
to the other restraint coil._ : 5

Repeat - Steps 7 through 10.

_Testi g‘"Through Fault"

1.

COnnect the MULTI-AMP relay tester to a suitable source 01 power
as indicated on the nameplate and ground. "BE SURE THE MAIN

' SWITCH IS QFF. CHECK THE "POWER _ON" LIGHT.

Connect "Output #1" of relay tester to restraint coil terminals
so that current flows through the coils in series. Connect to

'right-hand Common and 10 volt tap.¢.

Select proper Ammeter Range on Main Ammeter.
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Set "Timer Operation Sélectbr“ Switcp'UPPER_to'"N.O. ﬁAINT.“,

* LOWER to "CONT.",

Turn "Power ON" Switch ON. "Power ON" light should glow.
Initiate unit by préssing "Initiate” Switch.

Rotate "Main Control® (clockwise) to increéseuéutput to desired

. value. Read current on ammeterr(approximately 20 amperes).

. Manually turn’éélay*disc'for*evidence-df.resﬁraint;f Turn

"Power ON" Switch OFF.

‘Testing Slope (Cannot be performed with Model SR-=21)- -

1.

8‘

9.

10.

Connect the MULTI-AMP relay tester to a suitable source of

power as indicated on the nameplate and ground.. BE SURE THE
MAIN SWITCH IS OFF.  CHECK THE "POWER ON" LIGHT.

. Connect "Output #1" of the relay tester to restraint coil

terminals so“current”fchSjthroughxthemzin-series‘d.Use right-
hand Common and 10 volt tap of-"Output #1". .

Connect light leads from binding posts marked "Relay Contacts™

té“trip”circuit'contactfterminal'of-the.relay;-(terminals
for moving contact and one of the fixed contacts) ..

Select proper Ammeter Range on "Main:' Ammeter” for 1arger'

_currents desired. ( 20 to 30 amperes depending on percent

differential of relay) . ‘ _
Turn "Aqg, Selegtor" Switch to “24-AC-3“ posiﬁion{"

Connect operating coil and one restraint coll of relay to
terminals marked "AC Output #3". Instantaneous  of "Output #1"

.and "AC Output #3" of the relay tester should be connected to

same relay terminal. NOTE: On Westinghouse Type CA relay .
"AC Output #3" must be connected to-operating coll and untapped
restraint coil of the relay. ,

Set "Timer Operation Selector" Switch UPPER to "N.O. MAINT.",

Turn "Power ON“ZSﬁiﬁch70N.? ﬁPower"ONﬁ_light should glow.
Initiate unit by pressing *Initiate'" Switch. -
Rotate "Main Control" (éloékﬁiéé)mto-indreasé'outpdt from

"Output #1" to desired value of larger current. Read current
on Main Ammeter. - " - - S
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11. Rotate "Aux. Control" (clockwise) to increase output from
"A.C. Output #3" until Continuity light flickers. Read
Differential Current on Second Ammeter. :

©’12. " If desired, test may be repeated for opposite: restraint coil
. 'py disconnecting test leads from operating coil terminal and

C U first ‘restraint coll terminal and reconnecting test leads to
opposite restraint coil terminal and operating coil terminal.
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PERCENTAGE DIFFERENTIAL RELAY = =
| (WESTINGHOUSE TYPE CA-5)

GENERAL

The CA~5 Percentage Differential Relay consists of one restraining
~element with two windings, and one. operating element. The operat-
' ing element is energized through an external -auxiliary current
transformer.. -Taps $o control the sensitivity of the relay are
- loeated in this external transformer.. , :
The unit operates on the induction disc principle with both electr=-
omagnets operating on the same disc. The front electromagnet 1s the
restraining element and the rear electromagnet 1s the operating
-element. s e e : .

Testing

NGTE: This test procedure specifically applies to the Westinghouse
Type CA-5 relay used for transformer or generator differential. .
Refer to Westinghouse Bulletin I.L. 41-339.1B for detalls.
This relay is used in conjunction with an auxiliary current
transformer. This same auxiliary current transformer must be
in the test circult.

Type of Tests

Pickup - Operating Coil
Percent Slope Characteristics

SETUP OF CONTROLS BEFORE TEST

CONTROL POSITION

Tpawer On" Switchivsereersensevesss OFF

"imer Operation® Switeh............UPPER -"N.O. MAINT.™
LOWER -"CONT."

"Main CONELOL eeeeresroeesassssssssslero (counterclockwlse)
"Aux. Power™ Switch..eeessesceeceesso"INT"

"Woltmeter Range" Switch..eieeeee...300

"Joltmeter Selector"” Switch........."BEXT. A.C."

taux. Selector Switch.......,.......“A.C. #3 - 24 V¢

TAUK., CONETOLM. cueeeeescaesesssssssslero (counterclockwise)

"A.c. Range“ SWitchoucoooo-.-oooooooloA
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CONTROL ‘ POSITICN

E. "p.C. Range“ Switch.................SA
"Main Ammeter Range" Switch.........SOOA )
"oltage Relay Test"(DET) Switch....Set WNORMY
"”-"Output #l-h2" Switch...............Output #1
| Testing Pickup ‘ '

1. Comnect the SR-51 to a suitable source of power as indicated on
/the ‘nameplate and ground. ‘BE -SURE THE MAIN_SWITCH IS OFF. CHECK
THE "POWER ON" LIGHT.

2. Connect the operating coll of :-the relay to the "R" terminal of
©. v the auxiliary current transformer. . - o

3. Connect.the:primary winding. of auxiliary current transformer (Io
Terminals) in series with one of the relay restraint colls,
Connect this series circuit. to "AC Output #3" binding posts of

‘the test set. An external milliammeter capable of reading currents
between 0.145 and-1.0 ampere must be in this circuit. _

L, Connect test set "Relay Contacts" binding posts to relay trip
- v eireult contacts terminals. . S , _
"5.- Set tap on auxiliary current transformer to 19.1;, :

6. Turn "Power On" switch "GN" “Power On" light ‘should glow.

7. Initiate test set by pressing "Initiate" switch.

8. Rctaté "pux. Control' clockwise until continuity light flickers.

9. Read and record the value of current indicated on the external
milliammeter as pickup.

10. Turn test set off.

Testing Slope Characteristics = =

1. Connect the SR~51 to a suitable source. of power as indicated on
the nameplate and ground. BE SURE THE MAIN SWITCH IS OFF. CHECK
THE "POWER ON'" LIGHT.

2. Connect the operating coil of the relay to the "R" terminals
of the Auxiliary Current Transformer. (NOTE: The Auxiliary Trans-
former should be positioned so that the "R" terminals are at the
top. The right-hand "R" terminal should be connected to the even
numbered terminal of the relay operating coil.)
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9.

10.
1l.

12.

~3=-50

Connect the primary winding of Auxiliary Current Transformer
(Io Terminals) in series with one of the relay. restraint colls.,
This series circuit should be connected to "AC Output #3"
binding posts of the test set. ' o :

Connect the relay two restraint coils in series ta "AC Output #1n
of the test set. NOTE: Polarity (&) terminals from both outputs
of the test set should be connected to the same relay restraint

_coil terminal.

Connect test: set "Relay Contacts" binding poets to relay trip

_eircuit contacts terminals.
‘Set "Main Ammeter Range! switch so that test current through

the relay's two restraint colls may be read in upper 1/3 of scale.
Turn - ”Power on" 8w1tch TON". Power “On" light should glow.
Initiate unit by pressing "Initiate" gwiteh.

Rotate " “Main Control" clockwise until desired test current 1s
read on main ammeter (suggested 20 amps. )

Rotate "Aux. Control" clockwise until continuity light flickers.

Read and record currents indicated on both ammeters. . Compare to
relay menufacturer’s_specificatiope,

Turn test set ofr.
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PERCENTAGE DIFFERENTIAL RELAY
. (Westinghouse Type CA-6)

The CA-6 Percentage Differential relay 1s usually applied for the
protection of multi-circult buses. The relay operates on the in-
duction dlsc principle and consists of four (4) electromagnets’
operating on two disecs which are fastened to the same shaft. Three
of the electromagnets are restraining elements, each of which has
two separate windings connected to receive secondary currents from
the various current transformers. The fourth electromagnet is the
operating element with 1ts winding connected to receive the differ-

-entlial or unbalance current through an auxiliary current transformer.

The sensitivity of the relay 1s controlled by taps on the auxiliary
current transformer. ’ o . R ' :

TEST PROCEDURE |

- NOTE: This test procedure specifically applies to the Westinghouse

. Type CA=6 relay used.for transformer or bus differential. Refer to
Westinghouse Bulletin I.L. 41-337.1 for details. ' This relay is
used.in conjunction with an auxiliary current transformer. This same
- auxiliary current transformer must be in the test circuit.

Type of Tests

Pickup - Operating Coil
Restralint Characteristies

. SETUP OF CONTROLS BEFORE TEST

goNTROL. = . POSITION

"POWGI‘ ON“ Switbh.o.too.o..-o.o..-o..ooFF

"Timer Operation Selector" Switch.....UPPER = "N.0.MAINT.™

 LOWER - "CONT."
"Main Control".......uiviiiiiinanse...Zero (counterelockwise)

"Aux° Power" SWitCh. o.a L] o. ‘- LRI I 'o . s e "INT-."l o

"Voltmeter Range" SWitch..............300

"Voltmeter Selector” Switeh...........EXT. AC

','".A,ux- SeleCtOI‘" SWitch- AR _.. . c. LI Y o.“AC 3"'21}"

"AUX. Controi".;...;..Q.(;.;§;.‘;;;,.;Zero'(countérclockwise)
"AC Range" Switch. " ¢ % 4 e e LN BN R N R I RN olOA
"DC Range !! Switch. LI IO I B I RN R R Y l.‘ L I SA
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CONTROL " POSITION

- "Main Ammeter Range" Switch...,,,.,...f,SOOA } . L
"oltage Relay Test" (DET) Switch.......Set "NORM™®6 - -

.'.Testing'Piékng'_' ' B o )

.. Commect Model SR-51 to a sultable source of power as indicated
on the nameplate and ground. BE SURE THE MAIN SWITCH IS OFF.
CHECK THE "POWER ON" LIGHT. ST e

NOTE: This is a polarized relay and polarities must.be observed.
_ . _The relay even numbered terminals on the restraint colls
. .are polarity (%).. Eacing'the_auxiliary;current transformer,
~.the "R" terminals are the “secondary winding and the I, term-
inals are the primary winding. The right-~hand termindls of
both "R" and "I " are polarity (:). The odd numbered terminal
of the relay opgrating coil is connected to the right-hand
tepminal of "R" auxiliary current transformer.
2. Connect operating coil of relay to "R" terminals of the auxiliary
current transformer. (Observe polarity. See NOTE)

3. Connect the I, terminals of the auxiliary current transformer to
the ™AC Outpug #3" binding posts of the test set. (Observe
polarity. See NOTE.). An external milliammeter, capable of

" peading as low as 0.145 amperes or as high as 1.0 amperes, must
be in this ecircult.

4, Set tap on auxiliary current transformer to 19.

5, . Conneet test set *Relay Contacts" binding posts to "Relay Trip
. Circuit" contacts terminals.

§. Turn "Power ON" Switch ON. "Power ON" light should glow.
7. Initiate unit by pressing "Initiate" Switceh.

8. Rotate "Aux. Control" clockwise until continuity light flickers.
Read this value of current on milliammeter and record- as pickup.

9. Return all controls to zero and de-energize test set.  Remove
‘external ammeter. Do not disconnect any other leads.

Dowrﬂgaged_fmfnmmwhl\/l anualslib.com manuals search engine


http://www.manualslib.com/

3 -53
Pesting Restraint Characteristics

SETUP_OF CONTROLS BEFORE TEST | o
CONTROL . SRy ____ POSITION

"Power ON“ Switch..‘.....ﬂiﬂ'.'.‘...'.OOFF

nimer Operation Selector“ Switch..;...UPPER - "N.O. MAINT."
""" "LOWER - "CONT."

© "Main- Control..........................Zero (counterclockwise)“
"Aux. ?ower" Switch.....;;......;....;.“INT " |
"Voltmeter Range" " Switch...............300 -
"Woltmeter Se1ector SWAbCh....s.sss ... "EXT, AC"
"aux. Selector” SWitch..e.cecessoseosassTAC #3=24V"
O MAUX. CONETOLMevteeeecscesnsossassnssssZerg. (counterclockwise)
"AC Range' Switch.sesessereronceccsess 104
"DC Range! SWitCh..ceececaccscacsssnssa5h
"Main Ammeter Range" SWiECH. e vovensses.50 that desired test current
‘may be read on upper 1/3 of
scale.
"Yoltage Relay Test"™ (DET) Switeh......Set "NORM"
"Output #l-#Z"Switch................‘..Outpuﬁ #L
1. Connect SR-51 to a sultable source of power and ground. BE

SURE THE MAIN SWITCH IS OFF. CHECK THE: "POWER ON" LIGHT.

2. " Connect all six relay restraint coils in serles. QObserve
polarity. (See NOTE above)

3. Connect the series circuit of the six relay restraint colls
to "AC Output #1" of the test set. "AC OQutput #1" common
terminal () to polarity terminal of relay.

4., Connect operating coil of relay to "R" terminals of the
auxiliary current transformer. (Observe polarity. See NOTE)

5. Connect the "Io" terminals of the auxlliary current trans-

former to "AC Output #3" binding posts of the test set.
(Observe polarity. See NOTE.)
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6. Set auxiliary current transformer tap to 19.. -

~ 7. Connect-test setV"Rélay-COntacts“_binding_posts to relay ftrip
eircuit contacts terminals. '

§. Turn "Power ON" Switch ON. "Fower ON" light should glow.

9. Initiate‘test set by‘pressing "Initiate" Switch. '

10. Rotate "Aux. Control” clockwise to energize relay operating coll
circuit with a value of current equal to 1/2 tap setting of
auxiliary current transformér. - Continuity light should glow.

11. Rotate "™Main Control" clockwise to energize the relay restralint

coil cireuit until the continuity light flickers. Read and
record this value of current. - oo T
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3-55

DIFFERENTTAL VOLTAGE RELAY
. .General Electric Type PVD

This relay is a high speed bus differential relay which contains
two operating units connected in parallel.  One of the units (known
as 87L) is an instantaneous voltage unit having a high impedance
operating coil connected across the dec terminals of a full wave
rectifier. The rectifier is connected in serles with a reactor-
capacitor combinatlion tuned for resonance at rated frequency. The
other unit (known as 87H) is an instantaneous overcurrent unit with
a low impedance operating coil which 1s connected in series with
Thyrite resistor stacks. Both of these units are connected in
parallel with the secondaries of all current transformers on all the
circuits associated with the bus to be protected. The current

_ transformersushould’all~have the same ratios.

The purpose of the 87L unit is to allow”deéignétidﬁ-df the minimum
internal fault that will operate the relay to trip all circuit

breakers assoclated with the protected bus. The purpose of the

87H unit 1s to provide instantaneous operdtion for extremely severe
internal faults. : o ;

'Te‘éting_f General Electric Type PVDLLC Relays

Note: Set both the 87L and 87H units in IOW'rahge;
ALWAYS REFER TO MANUFACTURER'S LITERATURE BEFORE TESTING

Tests

1, Pickup of 87L element
2. Pickup of 87H element - .
3. Testing leakage of Thyrite

Testing_Pickup“of-87L Elément  :

SETUP OF CONTROLS BEFORE TEST

CONTROL - - ' = POSITION -

""Power ON™ Switch;,...;;.;,...a;;.OFF- 0

"Pimer Operation Selector” Switch.UPPER-"N.O .MOM" , LOWER-"CONT"
"Main Control........ ceresrercenn .Zero (counterclockwise)

"Aux. Power" SwitcCh...veesesacaass TINT,."

"Voltmeter Range" Switch....i.v.. ..150
"Yoltmeter Selector” Switch....... AC=-3
"aux. Selector"Switch.iverisesacess AC=3-150
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CONTROL ' S BOSTTION

"Aux. Control e eieesesescssonnsaseealOLO (counterleCRwiSe)

MAC Range"™ SWitCh.eesveessevieesesssl08

"DC Range" SWECH:...ivesienseeoness5A

tMain Ammeter Range™ SWLteh.........5004

" "Yoltage Relay Test"(DET) Switch....Set "NORM"

'"Output'#l?#Z“ SWALCH. s eeseensnssesOUtPUL #1ﬂ:f'

1.

2.
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Connect test set to a suitable source of power as indicated '
on the nameplate and ground. BE SURE THE MAIN SWITCH IS OFF.
CHECK THE "POWER ON" LIGHT. | o T

Connect "AC Output #3" binding posts of the test set to the
“palay terminals so that the relay 87L unit operating coll

eircuit may be energilzed. o

Jumper the relay terminals so that the relay 87TH operating
coil circult is connected in parallel with the 8TL operating
coil ecircuit. S o _ ‘

Connect the "Relay Contactsﬂubindingrposts of the test set
to the trip circult contact terminals of the relay. -

Turn "Power ON" Switeh ON. "Power ON" light should glow.
Initiate unit by pressing.ahd’hdlding'fIﬁitiate" Switch.

Rapidly rotate the "Aux.;Control” élockwise until the volt-

meter indicates an applied voltage approximately 25 volts
" "higher than setting of the relay 87L unit. ‘The Continuity

light should glow. Release the "Initiate" Switch.

Jog "Initiate" Switch while reducing applied voltage by

rotating the "Aux. Control" counterclockwise.  Determine min-
imum voltage which closes the relay 87L.trip.c1rcuit contacts
as indicated by the Continuity light. :

| Record this value of voltage as pickup of 87L element.
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Testing Pickup of 87H Element

SETUP OF CONTROLS BEFORE TEST

CONTROL - L POSITION

"POW@I‘ ON" Sw:-tch.-cl-c‘.‘ocoooooo.oo.OFF_ .

~"Pimer Operation Selector" Switch...UPPER-"N.O.MAINT", LOWER-"CONT"

"MaincontrOl. e e aees o,o- T I PO S N Y ZerO (Countel‘.‘(‘.lockw.ise)

“Aux- POWQP" SWitCh. . l. ..c'- e e e e e o.-o.o-o;“INT“. .

"yoltmeter Range" Switch....cevee...300

"Voltmeter Selector" Switch........."EXT. AC"

Waux. Selector® Switeh......seseee. VERN

TAUR.  CONELOL i viiiinessenensnneessslero (counterclockwlse)
h v tain. T e n - . N . o T e -\;_;.m( i A

"AC Ranse" switch-"....‘.'....l....l._loA

"DC Range" SWitCh---oni-oi'..cq.-toooSA...4

"Main Ammeter Range" Switch.........S0 that test current will be. read

in upper 1/3 of ammeter scale

"Voltage Rélay Tespf(DET)TSwifch.;;;Set'5NORM"

"Output #;7#3"_switgh,......;g...;.;ﬁOutput5#1*'

1

Connect the test sét to a sultable source of power as indicated
on the nameplate and ground. BE SURE THE MAIN SWITCH IS.OQFF.
CHECK THE vPOWER ON" LIGHT. ;

.Connect the‘test“set*"oﬁtput'ylnﬁbindingﬂpoSts_to'the relay
terminals so that the operating coil of - the relay 87H unit

may be energized with the Thyrite resistor disks out. of the circuit

Corninect the "Relay Contacts" binding posts of the test set to th
trip circuit contacts terminals of the relay. .

Turn "Power ON' Switch ON. "Power ON" light should glow.
Initiate unit by pressing "Initiate" Switch.‘ - N

" Slowly dncrease current to -the relay operating coil by rotating

"Main Control" and "Aux. Control" clockwise until Continuity
light glows.

Record this value of current as "Pickup” of the 87H unit.
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Testing Thyrite Leakage
SETUP OF CONTROLS BEFQRE TEST

CONTROL _ POSITION

"Power ON" Switch.......‘.O..’.......OOOQOFF

WPimer Operation Selector" Switch.......UPPER-"N.O.MAINT", LOWER-"CONT"

"Main Control";..;..-;.5....{;..‘.......Zero.(counber¢100kwise)

TAux. Power™ SwitCh...ccesesecoasssesaes T INT®

"v°1tmeter ﬁange" SWitch...r..1....¢m-..150dunf

"vcltmeter Selector” SwWitch.ciesesenasesDC I~

Taux. Selector” SwitcCheseesscescsssessesl50 DC

,"Aux.‘Controlnf.f..}.kg.{..{.f..........ZerogccounterCIOckwise)-;.

"AC Range" Switch..........Q............IOA

"Dc Range" Switcholo-.c0000'00‘00000.00.00005A" .

'“Output #1—#2 Switch....................Output #1

"Main Ammeter Range" Switch.............soo

"Voltage Relay Test“(DET) Switch........Set "NORM“

1.

,3;.

4.
5.

Connect the test set to a suitable source of power as indicated

.. on the nameplate and ground. BE SURE THE MAIN SWITCH IS OFF.
CHECK THE "POWER ON LIGHT.:

Connect the "DC Output™ binding posts of the test set to the

“pelay terminals so that the Thyrite resistor disks may be

independently energized. A 0-15 milliampere. DC meter should ‘
be connected in series with this c¢ircuit. -

Turn "Power'ON" SWitch ON. .. "Power ON". lisht should slow..
Initiate unit by pressing “Initiate" Switch.

Rotate "Aux. Control“ (clockwise) to 1ncrease output to |
120 volts de. , Lo .

- Read current on milliammeter. Compare:with:relay“manuracturer's

specifications.
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~PILOT WIRE RELAY

(General Electric Type CPD)

GENERAL

The CPD relay 1is a single element pllot wire relay. Two (2) of these
relays, one at each end of a power line, and a two~wire pilot wire..
circult between the relays,. provides protection for both phase to
phase and phase to ground faults over ‘the entire length of the .power
line. The basic components of the relay are the relay unit, a

tapped autotransformer and an input transformer. : SR

The réiay'uﬁitVis of the induction cylinder classification. ' This unit
has directional qualities.

The tapped autotransformer transforms three=-phase and ground currents
into a single phase current which energizes the primary of the

input transformer. The secondary voltage of the input transformer
is polarized and is applled to the relay unit restraining coils. Any
pilot wire current must pass;throughuthe@pgéay_unit'operating coil.

The pilot wire scheme operates on the opposed voltage principle and
on normal operation or with a through-fault, no current. flows through
the pilot wire. For a fault on the power line within the protected
section, the voltages at the opposite ends of the pllot wire become
additive and relatively large currents pass through the pllot wire
relay operating coils to close the relay trip circult contacts.

Test Procedure

ALWAYS CONSULT MANUFACTURER'S INSTRUCTION LEAFLET FOR PROPER CIRCUIT
CONNECTIONS AND INFORMATION ON CHARACTERISTICS BEFORE TESTING. -

Type of Tests

Pickup.Phase A to Neutral
Pickup Phase A to ' C '
Pickup Phase A to B

_ Pickup Target and Seal-In

SETUP_OF_CONTROLS BEFORE TESTS
CNTROL - -POSITION

" 1Power ON" SWAtCH.eoseessssessasaeaseesssOFF

"Timer Operation Selector”_Switqh..,......UPPERf"N.O.MAINT}"
' C © " LOWER=-"CONT." =

“Main Control ...... 4l .. .’ .. .. » .. - .l .. - 88 &9 .' * . .Oz ero ( counterc lo?kwise )
"Aux. Power" SWitCh.....vesecessonsoraasa s "INT."
"Toltmeter Range" Swiftch....cevveriaees ... 300"
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CONTROL . POSITION

"Voltmeter Selector” SWLLCHa s sessseenssss "EXT, ACT

“Aux. Selector“ Switch................... "VERN."

"Aux. ‘Control ...........................Zero (counterclockwise)
"AC Range" SWALCHueeseensseassassassscases10A

"DC Range" Switch........................_5A

"Main Ammeter Range” Switchs.esseessessq.S0 that test: current may be
.  “read in UPPER 1/3 of scale

"Voltage Relay.Test" (DET). Switch.......Set "NORM"
“Output #l-p2" Switch...................‘Output #1"
e esting Pickug Phase A to Neutral ' ‘ =

1. .- Connect Model SR~51 to a suitable source of power as indicated on
.- the nameplate and ground. BE SURE THE MAIN SWITCH IS QFF.
_ -CHECK THE "POWER ON" LIGHT. X _'

2. .Canect "Output #1" of SR-51 to relay terminals so as to pass current
"Phase A" to "Neutral". ‘ ,

3. Connect Continuity llght so as to observe action of front relay
trip circult contacts.

4y, ‘ Turn ﬂpower -ON" Switcn..c_m_..- “Power _O:N"..'.':.Ligﬁt shouldslow.

5. Initiate unit by pressing "Initlate™ Switch. _

6. Slowly increase current by rotating "Main Control" and "Aux.
Control" clockwise until Continuity light glows. Record this
value of current as pickup.

7. Open Continuity light circult to de—energize relay trip circuit
contact holding coil. _ _ _

8. Adjust "Timer Operation Selector" Switch to UPPER-“N 0 MOM. ",

9. Set test current to 125% of value recorded in Step 6 by jogging
"Initiate" Switch.

10. Adjust "Timer Operation Selector" Switch to UPPER-"N 0. MAINT.".

11. Reconnect Continuity light to observe closure of relay back trip
circuit contacts.

12. Initiate unit. Continuity light should glow.
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Piclkup Phase A to Phase C |

1. Follow Steps 1 through 12 above except "Output #1" of relay test
set i3 connected to relay terminals- so a8 to pass current
Phase A to Phase c.

Pickup Phasge A to Phase B

1. Follow Steps 1 through 12 above except "Output #1m of relay test
set is connected to relay terminals 80 as to pass current
Phase A to Phase B. N

Pickug Target & Seal-In

1. Block relay trip circuit contacts closed and follow normal pro~
~cedure for DC Target pickup.-- _

”In testing t:hi.s ralay, it i.s necessary that the
" relay terminals connectad to t:he pilot wire :Lsolat:ing
transformer should be shorted through a suitable . )
resistor. The value of the resistance should be
.approximately equal to. the resistance of che pilot |

wire.

Downloaded from www.Manualslib.com manuals search engine



http://www.manualslib.com/

3-_'?62
PILOT WIRE RELAY

{Westinghouse Type HCB)*ﬁV: o

The HCB relay is a three-phase high speed pilot wire relay desligned
for simultaneous tripping at the terminals of a power line. The
power line three-phase currents energize the relay operating circults
through current transformers and are converted by a comblnation posi-
tive and zero. sequence filter into a single phase output voltage.
The single-phase output voltages from the HCB relays which are located
at each power line terminal, normally have polarity to cause a
eirculating current through the pilot wire. When a fault occurs be~
tween the terminals of the power line, polarity of the single-phase’
output voltage from one of the relays will reverse, causing the two
single-phase output voltages to oppose each other in the pllot wire.
Therefore, the output voltage of each relay is bypassed through the
relay operating coil causing relay trip circuilt contact closure.

_'The relay moving contact 1s attached to a pivoted armature on a
‘magnetic frame whlch contalins both an electro-magnet and a permanent
magnet. The electro-magnet has two (2) concentric coils connected in
opposition, so that one 1s used as’'a restraining winding and the other
an operating winding. The restraining winding sets up a magnetlc
field, which in conjunction with the field from the permanent magnet,
holds the contact in the Normal COpen position. The operating winding
produces a magnetic field which acts to move the armature in the

relay trip circuit contact closing directlon.
TEST PROCEDURE | | -

ALWAYS CONSULT MANUFACTURER'S INSTRUCTION LEAFLET FOR PROPER CONNECTION:
AND INFORMATION ON RELAY CHARACTERISTICS BEFORE TESTING.

Txge'of Tests

Phase to Neutral Pickup

Phase to Phase Pickup

Target and Seal-In Plckup
SETUP OF CONTROLS BEFORE TEST

CONTROL POSITION

nPower ON" Switchl.'...O.I...‘.‘.‘........'COFF

"Timer Operation Selector” SWAtCheeoseoesees s UPPER-"N.O.MAINT."
LOWER=-"CONT."

MMain CONETOLMeeescssasessssasscsssscesssssslBXO (counterclockwise)
"Au! Fower“ Switch..'..‘.....“..I.......O.“INT.".

"Voltmeter Range"” SwWitCh..csessvesssssssesss 300"
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CONTROL Lt POSITION

"Voltmeter Selector" Switch.............. Ac EKT.

"Aux. Selector” SWitChi...ceereseessessss 'WERN." |
"Aux. Control" ...........................Zero (counterclockwiseslu
"AC Range" Switch...............;........lOA o ' '

.“DC Range" Switch.........................SA |

“Output #1-2“ Switch......;........;..... Output #1"

"Main Ammeter Range" Switch..............So that test current may be
_ : read in UPPER 1/3 of scale

""Voltage Relay ‘Test" (DET) Switch........Set "NORM"

1-Testing Phase to Neutral Plekup

1. Connect Mcdel SR-Sl to a\suitable source of power as 1ndicated
on the nameplate and ground. BE SURE THE MAIN SWITCH IS OFF."
CHECK THE "POWER ON"™ LIGHT.

- 2. Connect “Output #1“ of SR-~51 to relay terminals so ‘as to pass
- current “Phase A" to “Neutral"

3. Connect. Ccntinuity light to observe action of relay trip eircuit
contacts. :

4. Turn "Power ON" Switch ON. "Power ON" light should glow.‘_‘
5. Initiate unit by pressing "Initiate" Switch.

6. Slowly increase current by rotating "Main Control’ and "Aux.
Control" clockwise until Continuity light glows.

7. Record this value of current as plckup.
8. Repeat for "B" to Neutral and "C" to Neutral.

Testing Phase to Phase Pickup .

Repeat - Steps 1 through 7 above except that "Output #1" of SR-51 is
connegted to relay terminals so as to pass current Phase B to Phase C
in series. . : _

8. Increase current until neon light glows. Record value.

9. Repeat for Phase '"C" - "A" and Phase "A" - "B",

Testing Target and Seal-In Plckup .

" Block relay trip circuit contacts closed and follow test procedures
for testing DC Target and Seal In. : :
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TRANSFORMER DIFFERENTIAL RELAY WITH
PERCENTAGE AND HARMONIC RESTRAINT
(General'Electric"Type<BDD) ’ '

GENERAL

The Type BDD relay is a single-phase transformer differential relay
provided with the features of percentage and harmonic restraint and
has a sensitive polarized relay as the operating element. Percentage
restraint permits accurate determination between internal and external
faults at high currents. Harmonle restraint enables- the relay. to
distinguish, by the difference in waveform, between the differential
current caused by. an internal fault and that caused by transformer
magnetizing inrush. ,

The Type BbD 15 rélay is designed to be used for the proﬁeétibﬁ of
two=winding power transformers and has two (2) through~current restraint
cipeuits and one (1) differential current circul®. L SR

The Type BDD 16 relay is designed to be”used;with'threerwinding povwer
‘transformers and has three (3) through-current restralnt cireuits and
one'(l)]di:ferential'cu:rentjcirquit;- R RN S

Type of Tests B L A N T
: . ckup of DHR Unit Harmonic Restraint

Slope (Not with SR~-21) u ?;ckupfovanstantaneous Unit
' ALWAYS REFER TO MANUFACTURER'S LITERATURE BEFORE TESTING |
SETUP OF CONTROLS BEFORE TEST |

CONTROL S - ... POSITION
”POW&I‘ ON“ SWitCh..o........-.....'-...'...OFF .

"Timer Operation seléctor#,Switcn;.;.....UPrER-"N.o.MAINT."
T LOWER="CONT." :

"Main CONtTOLMiveesvsrossssnovesssscssesesl@lO (counterclockwise)

MAux. Power™ SWIteh.:seeessessssessesasss TINT.T.

"Yoltmeter Range" Switch............;;...150

"Voltmeter Selector” Switehs..uessvossss.DC

"pux. Selector” Switch;............;.....150 ﬁc

M ALY, CONErOLM . cessvoasstasarassssessssssl@FO (counterclockwise)

MAC Range™ SWAtCh..eveeseesoccsessasseessl104 (Not on SR=21}

"DC Range" SWLtcCh..seeeeseocsssssssaaeeeddh 00 o

Note: The harmonic restraint and slope tests are:writfen based on testing
the relay with all restraint windings set in the 5 tap. 1f the

relay is to be tested with any other tap settings, please refer to
the G.E. instruction book under "Periodic Testing”.
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CONTROL : POSITION

«"Main Ammeter Range" Switch..........So that desired test current may be
: read on upper 1/3 of scale
"Voltage Relay Test (DET) Switch.....Set "NORM"

"Output #l-g2" Switch..............- "Qutput #l“
Testing Pickup (Relay rated 125 volts-DC) . - :
NOTE: - If the BDD relay is rated for 250 volts DC eircult, adjust
Coo0 wpauxy Selector™ to "DCo300".. In Step 7, rotate "Aux. Control"
clockwlse for a readingﬂof-ZSO;volts on. the voltmeter.
1. Connect the relay tester to a sultable source of power as indicated

on the nameplate and ground. BE SURE THE MAIN SWITCH IS OFF.
CHECK THE "POWER ON" LIGHT.

2. Connect: TAC Qutput #1" terminals .of the test set-to. relay terminals
- so that differential current coil and ‘She . through current restraint
coil may be energized.. - v _

3. Connect leads from "DC" binding posts of the test set to relay
terminals across DHR unit Normally Open contacts.

4, Connect 1eads from “Relay Contacts" binding posts of test set
to relay trip circult contact terminals.

“ 5. Turn "Power ON“ Switch ON. -"Power ON" light should glow.
_ 6."Initiate unit by pressing "Initiate" Switch.“;l

" 7. Rotate " aux.. Control" clockwise for reading of 125 volts DC on’
voltmeter

8. Rotate "Main Control" clockwise to 1ncrease output until relay
picks up and ‘eontinuity light glows. Read current on ammeter.
Target on relay "T" should drop. : . :

9, Return "Aux." and "Main" controls to zero. Turn "Power ON" -
Switch to OFF ‘ '

'*710.“°Repeat test with "AC Output #1" terminals of the test set connected
to relay terminals so that the differential- eurrent coil and each
of the other current restraint ¢colils may be energized.

Testing Through Current Restraint (Slope)

1. Connect the SR-Sl to a suitable source of power as. indicated on
.the nameplate and ground. BE SURE THE MAIN SWITCH IS OFF. CHECK
“THE: "POWER ON" 'LIGHT. - SRR ' _ oL '

2. Connect the 10 volt tap and the right hand common terminals of

“WAC Qutput #1" to terminals 4 and 6 of. the relay. . The common of
"AC Output #1" is- connected to terminal 6 of the. relay..
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Connect "AC Output #3" terminals of the test set to terminals

#5 and #6 of the relay. Connect the polarity (+) terminal:of

“™AC Output #3" to terminal #6 of the relay.

Connect leads from test set “Relay Contacts" bindinglﬁosts'to
relay terminals across DHR unit Normally Open contacts. ...

Adjust "Timer Operation Selector" switch, UPPER - "N.O. MOM.",
LOWER - "FAST TRIP". a0s O

' Adjust-"Aux., Selector” switchitof“AC3-2ﬂ“;-??dltmeter Rangéﬁ-

switeh to "300", "Voltmeter Selector" Switch to "Ext. A.C."

.. Turn "Power ON" switch ON. "pPower ON" light should glow.

WARNING

;The{relay*coils~are{energizedwaS'lbng as . the test set . 1is
initiated. Therefore, this test should be: conducted: as.

rapidly as possible to prevent damage to-relay colils.
Initiate unit by‘pressingvand holding "Initiate™ Switch.

Rotate "Main Control” clockwise until desired current is read

“on’ Main Ammeter,  as indicated by relay manufacturer's instruction

book.

Rotate "Aux. Control" clockwise until relay DHR unit Normally
Open contacts close. At this point, readjustment of "Main
Control" may be necessary to maintain current set in Step 9

and test set timer may restart. Readjust "aux. Control™ until
timer stops. Read current values and release "Initiate™ switch.

 For BDD 16, repeat procedure from Step 4. In Step 4, re-connect
10 vol@fﬁap=or*"A04Output:#lﬂ.toirelay3terminal-#3,m;,_

Turn test set off.

Testing Harmonle Restraint .

'lo

D_Qy/_V_Q_L(_)gd;eQ_Lr_Qm www.Manualslib.com manuals search engine

Connect the SR-51 to a sultable source of power as indicated on

' the nameplate and ground. -BE SURE THE MAIN SWITCH IS QOFF. CHECK

THE "POWER ON" LIGHT.

Connect the 10 volt tdp of "Ac‘o't'i'tpiit :#1" ‘cd.the external test
rectifier. Connect the other.side of the test rectifier to-
terminal #5 of the relay. Connect the right hand common of

"AC Qutput #1" to terminal #6 of the relay.

'Short the external test rectifier'bf plaéing:é 3uﬁbérjacross its
terminals.

" -Adjust “Aux. Seiécfbf“ sﬁitch‘ﬁo;"ﬁc3-2uﬁ ”Voitmeﬁér”Range"

switch to 300", and "Voltmeter Selector® Switeh to "Ext. A.C.T
Purn "Power ON" switch ON. "Power ON" light should glow.



http://www.manualslib.com/

3 - 67

6. Initiate unitfoy prese1ng}“Initiate" switch.

7. Rotate "Main Control" clockwlse to ilncrease current output
until 9 amperes 1s read on the Main Ammeter. :

8. Turn teet"set off. - n .

9. Remove jumper from external test rectifier.“_‘ -

10. Connect "AC Output #3" terminals of the test set to terminals
#5.and #6 of the relay. Connect the polarity terminal (+)
of "AC OQutput #3" to terminal #6 of the relay. NOTE: "AC OQutput #3
must not be connected to relay while 9 amperes is being set in
Step #7.. . : : ,

11. Adjust "Timer Operation Selector“ switch UPPER -'"N O. MOM R
. LOWER - "FAST TRIP". | |

12. ,Turﬁ "Power ON" switch ON._'"Power ON" light should glow._:

13. -Initiate unit by pressing and holding "Initiate" switch. -

14. " Rotate "Aux. Control" ‘elockwise until timer stops. Read value
- of current required to operate Harmonlc Restraint on the Auxiliary
- Ammeter and release "Initiate" switch.

15. Turn test set off.

Testing Instantaneous Unit

1. Connect the SR-51 to a suitable source of power as indlcated on
the nameplate and ground. BE SURE THE MAIN SWITCH.IS OFF.. - CHECK
THE "POWER ON" LIGHT. )

2. Adjust "Voltmeter Range" Switch to "300", "Voltmeter Selector"
. Switch to "Ext. A.C.", and "Aux. Selector“ Switch to "Vern."

3. Connect "AC Qutput #1" terminals of the test set to relay terminals
to energize the differential current coil and one through current
restraing coil, i.e.: relay terminals 5 and 6 )

b,  Connect leads from "Relay Contacts”. binding posts of test set to
- relay trip circuit contact terminals._eu _

5, Turn “Power ON" switch ON. ~"Power ON™ 1ight should glow

This test should be conducted as rapldly as possible to avoid
damage to the relay coll.

6. Initiate unit by pressing "Initlate" switch.

7. Rotate "Main Control" clockwise until the continuity light glows.
Read and record current value on main ammeter. -

8. Turn test set OFF.
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DIRECTIONAL OVERCURRENT RELAY
(Westinghouse Type CR) (General Electric Type IBC) -

GENERAL

A Directional OQvercurrent Relay trips a circuit when it senses
two abnormal conditions in the following sequence: SR

*

1. Current flow must be reversed

' prescribed amount, and the flow must continue for
:-1a"predetermined time. s : o

-0 The reversed current flow must be higher than a -

This relay 1s composed of two units, a directional unit and an
overcurrent unit. The directional unit is similar to a single
phase wattmeter. It contains a voltage actuated and a current
actuated coll. When these two coils are energized, a torque is
produced on the unit's disc. A 180° shift in phase relationship

between the voltage and current produces a reverse torque on the

dise., Normally, the torque produced holds the directional unit
contacts open. When the current flow In the circult reverses,.

' the unit's disc will rotate to close the directional unit contacts.

' The overcurrent unit of the relay is similar to the time delay

overcurrent relay. In modern designs, the directional unit contacts
must be closed before operating torque will be produced on the
induction disc of the overcurrent unit. Thus, the ‘directional
overcurrent relay requires reversal as well as a minimum quantity
of current flow before it may operate to trip a breaker.. ' .

Test Procedures
Type of Tests

Directional Unit
Minimum Pickup

ﬁ:frovercurrent=Unit o
Minimum Pickup = = o
Time Current Characterlstics

"The'test-pfoéedufe'is arranged to test each element of the relay

individually. The directional element contacts must be blocked
closed or bypassed.to-permit_complete_testins_of the gvercurrent
element. . B o - - R
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TESTING DIRECTIONAL ELEMENT FOR MINIMUM PICKUP USING D.E.T. CIRCUIT
IN MULTI-AMP MODEL SR-51 RELAY TESTER. (CURRENT AND VOLTAGE IN PHASE)

ALWAYS REFER TO MANUFACTURER'S LITERATURE BEFORE TESTING
SETUP OF CONTROLS BEFORE TEST o -

CONTROL e POSITION

"Power ON" Switch..........................;..OF?

"Timer Operation Selector” SWitCh.ccvessessoss JJPPER=-"N.O,MAINT."
1 . 'LOWER=-"CONT." :

"Main Control..,,,,....,.....,...,.,,,.......Zero_(counterclockwise)
-"Aux_-. Power" SWitchoo o oo . f,‘o.‘o_ oo o ., c ‘_o'_‘: oc c .o . -o _o"" INT . i

' "letmetef‘ﬁéngé“rSwitbh..;...;;.;;ﬁ;..Q,.;;;..Tpfread voltage in
: ' - upper l/3 of scale

oLbmeter Selector® SWLBCR..eeesssssssisaiss "DIELT.Y

"Aux. Selector"'Switch.}};..;.}...;J;.;...}.;.;"D.E.T."~-
'-”AuXJECoﬁtroi".,;;.:{;,;Q,;Q{,;;f.:.,{;;;i.;.;;Zéro:(countérélockwise)
""Ac”Rangé""éwitcn..;.;..ﬁ:.;;;L.;LI..:;;.:...;QloA‘ |

"DC Range" SWALGH.<esessessenssssnnsssosanesasSh

~ "Main Ammeter Range” SwitcCheseseessseecssosesss S0 that desired current
' ' S - o . may-be read in UPPER. 1/3 of scale

"Yoltage Relay=D.E.T." Switéh......essi.0svss, .43 desired -Positions
o e 1=l (See Step 4)

MOUEPUL #L=#2" SWLLCH. s ueesvsrsosanssssossssss. "OULPUS #1°

1. Connect the MULTI-AMP relay tester to a sultable source of power
. as indicated on the nameplate and ground. BE SURE THE MAIN
SWITCH IS OFF. CHECK THE "POWER ON" LIGHT. :

2, Connect Polarity terminal I of relay directional unit current
operating coil to the Polarity terminal of "AC Output #3" (¥)
(right-hand binding post). The other relay operating coil
%erminal)should be connected to the desired tap of "AC Output #1".

10 volt

3. Connect the relay voltage polarizing coil to "AC Output #3"
terminals. The polarity terminal "Z" of the relay voltage
polarizing coil should be connected to Non-Polarity terminal
of "AC Output #3". ( left-hand binding post)
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5, "

6.

. 7'.

8.

. TPESTING PICKUP AND 'TIME'GURRENT'CHARACTERISTICS OF OVERCURRENT UNIT

.
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Turn "D.E.T." @irect. Element Test) Switch to desired position.
NOTE: Positions 1, 2, 3, and 4 are factory wired to produce
.values gliven’ below-

2 2 oy
.3 1 8
4 2 8

Positions 5 through 9 are left unwired to permit their
‘use for any particular values common to the user's
system.- The installation of a resistor in these unwired
positions may produce any reasonable values of current
and voltage.

Turn "Power ON" Switch ON. ' "Power ON" light should glow.
Initiate unit by pressing "Initiate“ Switcn. -

'Rotate "Main Control" clockwise to increase output until

the relay directional unit contacts close. Read and record
the values of voltage and current on the respective meters.

Reverse leads from test set to potential coil of relay.
Relay directional unit contacts should resist closure. -

Block Directional Unit contacts closed and follow procedure for .

"Induction Disc Overcurrent Relay".

'NOTE: AT END OF TEST BE SURE TO REMOVE ALL BLOCKING FROM RELAY
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~ TESTING DIRECTIONAL ELEMENT FOR MINIMUM PICKUP USING EXTERNAL
PHASE SHIFTER AND PHASE ANGLE METER (MULTI-AMP MODELS C3=-5 or CS-6)

. SETUP_ OF CONTROLS . BEFORE TEST - Model SR—El -

CONTROL | 7 pOSITION
"Power ON" switch..'...'..........;....;...'........."OFF .

“Timer Operation Selector“ Switch.......;.........UPPER-N O.MAINT."
, o LOWER-"CONT "

“Main Control .........................;..........Zeio (counger-
_ clockwise

"Aux. Power“ SWitcho-ooooocooooooooaonooo-uooooo-. EXT "o

“VOltage Range" SWitChoo.ooooocuoootuoooooooovo-oeso that test Volt-
g -age may be read 1n upper. 1/3.0f scale

iw"Voltage Selector“ Switch................gﬁ;......_AC-3"
"Aux- Selector" SWitChooooo|ooooooo-o-.oooolccooo. AC"’3 -21‘"

" Aux. Control ....................................Zero (counter-
“_ I : clockwise)

"AC Range" SWitCho tr s et s s e s A v o-o*o LR S R o_o'olOA
"DC Range‘t Switch........‘..‘C0.0.l..........ll... SA
FMain Ammeter Range“ Switch...................;...As desired so that
- : . test current may be read in
.upper 1/3 of secale. .
-"Voltage Relay Test" (Direct Element) Switch.....SET NORM
'!Output #l-#zﬂ SWitcho I N R RN I B B BE N NN B R BE B N BN B B B A Ciﬂoutput #1"

SETUP OF CONTROLS BEFORE TESTS (Models CS-5 or CS~6)

"Power ON" Switch.................................OFF

"Input Voltage" Selector" Switch.....ccecceeeees..A8 required

"Phase Shift Adjust Coarse™..cciceesecesssssessss.Any position
Switch (Upper RIZHE)..ueesessssevsrseasssessseesssPhase Shift OQutput
NOTE: Model CS=-7 Phase Shifter and Phase Angle Meter may be

used for this test. Please refer to Instruction Book
covering tests using MULTI-AMP CS-7.
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Connect Model CS-é to a Sﬁitablé §6ﬁfcé of 3-pha$e pbwéf Sr'

Model CS~6 to a sultable single phase source. Check "Power ON"
light. BE SURE THE MAIN SWITCH IS OFF. '

Connect Model SR=-51 relay tester to a suitable source of power
as indicated on the nameplate and. ground. Check the "Power ON"
iight. BE SURE THE MAIN SWITCH IS QFF.

'”Uéing Céntinuity leads, connect the “P.A.M." jack on thé SH-Sl

to "Current Coil Input” termina1§ on Model CS-5 or CS~6 .

._génnect_black lead to polarity (I) on CS=5. or CS-6.

Using light leads, connect the "Phase Shifter Output" terminals
to the "Aux. Power Input" terminals on the SR-51.. "i" terminals
should be connected.together.

-~ Using light leads, connect the voltage'polarizing coil of the

relay directional unit to "AC OQutput #3" terminals of the
SRnsl;“rela§ polarity terminal "%" to "AC Output.#3" polarity
terminal "¥". ' '

Using regular leads, connect current operating coil of the

~ pelay directional unit to "Output #1"; relay polarity terminal

nin o "Output #1" polarity terminal "',

Rotate "Main Control" knob clockwise to desired current value
as read on Main Ammeter.

Adjust "Coarse" and "Fine" Controls on Model CS=5 or CS-6

' to desired phase angle as read on phase -angle meter. {This

““should be angle of maximum torque as determined from manufact-

10.
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urer's instruction bulletin.)

Rotate "Aux. Control' clockwise until the relay directional
unit contacts close. Read value of voltage on voltmeter.

Record values of current, voltage and phase aﬁglé at which
directional unlt contacts close.. . - S g s
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' POWER DIRECTIONAL RELAYS
(General Electric_Type ICW) - (Westinghouse Type CW)

: GENERAL

The General Electric Type ICW or Westinghouse Type CW relay is
. an induction disc relay containling current and voltage operating
coils. It i1s a single-phase wattmeter element equipped with
a tap block so that minimum operating watts may be varied. -The
- operation of these relays depends upon both phase angle and the
magnitude of the applied voltage and current. Elther the ICW
or CW relay is available as a 3-phase or l-phase unit. :

The 3-phase relay measures 3-phase watts, and the relay current
coil 18 connected to the secondary winding of:a current trans-

former in one phase. The relay potential coll is connected to

the secondary winding-of a potential tpransformer providing line
to line voltage. The tap block of this relay is calibrated 1in

3-phase watts. W=1.73 EI (Power Factor). = - R :

f -“'The single-phase relay measures.single-phase watts.. This relay's
current and potential colls are connected to the secondaries of
current and potential transformers in the same phase.  The tap
block of this relay is calibrated in single~phase wabtts.

Testing GE Type ICW S1A Relay (calibrated in 3-phase watts).

Type of Tests

1. Minimum Pickup
© 2. Timing -

ALWAYS REFER TO MANUFACTURER'S LITERATURE BEFORE PROCEEDING WITH

SETUP OF CONTROLS BEFORE TEST - MODEL SR-51
CONTROL -~ - = .. _____POSITION

"Power ON" Sﬁitch...;.......;...OFF :
4 “Timer Qperatibn Selector"f§w,..UPPER -'?N.O;MOM"'LOWER-“CONT“
"Main Control“......;;;...;..;.;Zefd.(cbﬁntéréléckwise5
';"Aux;_?owér" SWitch;,f;,.a,f,.f,"EXT"E

"yoltmeter Range" Switeh........30 that test.voltagé mé& be read
. _ . on upper 1/3 of meter scale

"Voltmeter Selector! Switch....."AC Output #3"',.
"aux. Selector" Switch.........."™AC Output #3 150V" -

"AuX. Coptrol"....,..,.,...,,..,Zero (couﬁterclockwise)
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CONTROL ' ~ POSTTION

"Ac Ra.nge“ Switch..Q..........O..IIDOIOA
- "DC Range“ Switch.................... 5A
“"Main Ammeter Range" Switch..........So that test current may be
_ sread on. upper 1/3 of meter
scale co
"Voltage Relay Test“ (DET) Switch....Set "NORM“
;"Output #1~#2" Switch................ Output #1“ :

SETUP OF CONTROLS BEFORE TESTS-MODEL GS-S or CS-G

"Power ON~-OFF" Switch.................OFF -
Lo %?%3Input«Voltage Selector................As required (Not on CS~6)
"Phase Shift. Adjust Coarse.............Any Position L ,“_'
Phase Shift Adjust FANE..nvennnsones s Counterclockwise
Switch (upper right)...............;..Phase Shift Output oo
Testing Minimum Pickup ”

1. Connect SR=-51 and CS=5 or CS-6 together as described under
_"Use of Phase Shifter and Phase Angle Meter", Section II.

2. COnnect Model SR-51 and CS-S or C8-6 to suitable sources of
power as indicated on test set nameplate. BE SURE "POWER ON"
SWITCHES ARE OFF. . CHECK THE "POWER ON" LIGHTS. ,

3. Connect SR=51 "Output. #1" binding posts to relay terminals
so that the relay current coll may be energized.' Observe
polarity. _ : _ :

4, ‘Connec¢t SR=51 "AC Output #3" binding posts to relay terminals
80 that the relay potential coil may be energized. Observe.
polarity.. _

5§, Connect a pair of light leads from the SR=81 binding posts
marked "Relay Contacts" to the relay trip eircuit contacts.
terminals. - _ , _ :

6. Turn the SR-51 and CS-5 or (S-6 "Power ON" Switches ON.
"Power ON" lights should glow. 7

7. Adjust "Timer Operation Selector" Switch, UPPER to "N 0. MAINT",
LOWER to "CONT".

§. Initlate SR-51 by pressing the "Initiate" Switeh.
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9. Rotate the SR-51 "Main Control™ clockwise to energize the relay
current coil, until the Main Ammeter indicates 5 amperes.

10. Adjust the "Coarse" and "Fine" controls.on .CS-5 or CS-6.until
the Phase Angle Meter indicates 90° current lead voltage S
‘ (270°I lag.)

11. Rotate the SR-Sl “Aux Control" clockwise until the Continuity
_ light flickers. Observe this value of voltage.

12. If the relay 1s in perfect adjustment the value of voltage
observed in Step 2 should be: ,

E= -Relay Tap Value
(1.73) (5)

13. Turn both test sets OFF.

- - 4 o Volts

Testing Timing

1. Repeat Steps 1«10 above ("Testing Minimum ?ickup")

2. Rotate SR-51 "Aux. Control" clockwise until the voltmeter
indicates a value of voltage equivalent to:

ga (%) (Relay Tap Setting) = ' Volts
(1.73) (5) :

If this value of voltage exceeds the relay voltage rating,
rotate SR-51 "Main Control" clockwise to increase current

. input to relay. Calculate 2 new voltage corresponding to the
new value of current.

3. Turn SR-51 "Power ON" Switch OFF.

4. Adjust "Timer Operation Selector"” Switch, UPPER to "N.O.MAINT",
LOWER to "TIMER".

5. HReset timer to zero. _
6. Turn SR-51 "Power ON" Switch ON.
7. Initiate SR-51 by pressing "Initiate" Switch.

8. When relay trip circuit contacts make, the timer will stop and
the relay will be de-energized. Read and record this value of time.

9. Turn both test sets QFF.

Testing Westinghouse Type CW Relay 300 Characteristic
(Calibrated in 3=Phase Watts)

Follow exactly same procedure as for General Electric Type ICWS1lA
except as noted below:

1. The Phase Shifter (CS~5 or CS-6) controls should be adJusted

until the Phase Angle Meter reads current lead voltage by 30°
(330° current lag).
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‘Testing General Electric Type ICW5S1B or Westinghouse CW .Zero
Degree Characteristic. (Calibrated in Single-Phase Watts)

‘Follow exactly same procedure as for Type ICW51A except as noted

1. The Phase Shifter (CS-S or‘CS-G) controls should bé”édjusted
“until the phase angle meter reads zero (voltage and current
in phase). - _ e _ _
2. -In calculating the test voltages, use the formula:
Watts = (Voltage) (Current) ' |
Where watts = tap value or multiple“théreof
Current = Reading of Main Ammeter or magnitudé of current

.. . energizing relay current coil from "Output #1"
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LOSS OF EXCITATION RELAY
(General Electric Type. CEH)

GENERAL

The Type CEH.relay is a single-phase offset MHO. type relay which
operates on the induction cylinder prineciple. This relay is
designed to detect the loss of excitation of synchronous generators
with a sufficient selectivity S0 as not to function during system
short circuits. - S : _ §

The relay contains current operating and voltage polarizing coils
and will operate to close 1its trip circult confacts whenever the
voltage and current "seen by the relay" result in an. impedance
value within the relay manufacturer's operating characteristics
curve. The operating characteristles curve may be changed in slze
or shifted through relay tap changes or relay adJustments.

TEST PROCEDURES ~-General Electric gxpe CEH-llA

PLEASE REFER-TO-MANUFACTURER'S;BULLETIN_BEFQBE PROCEEDING WITH TEST.
Eguipment Reguired :

1. MULTIrAMP Model SR-Sl relay tester _

2.  MULTI-AMP Model CS-5 or CS-6 Phase Shifter and Phase Angle

Meter. (Note: See MULTI-AMP CS-7 Instruction Book for
procedures using Model CS-T

. Power Required S : S
 Input: 3-phase at approximatsly 200 VA for Model CS-5 -

120 volts, 60 hertz, l-phase at approximatly 1.0 kva
=for Models SR~51 and CS~6 . s ,

Type of Tests

l. Characteristics of Induction Cylinder Unit
a. Offset and diameter of eircle . (Total Ohmic Reach)
b, Angle of maximum’ torque

2. Pickup of auxiliary relay ("aA")

"3, .  Pickup of target and seal-in unit

Pre-Test Requirements.

1. All mechanical maintenance and adjustments should:be performed
prior to the electrical tests. Follow recommended procedures
£ ' - 'as outlined in the manufacturer's. instruction bulletin( except
“when "As Found" testsg are required).
2. Relay must -be level for tests.

3. The MHC unit spiral spring should hold the contact definitely ovpe
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SETUP_OF EQUIPMENT BEFORE TEST
1. Place Model CS-5 or CS-6 to the left of Model SR-51.

2. Place the relay at-aiconﬁehient location so.that easy connectlons
. can be made to all terminals, or SRR _ :
place Model CS-5 or CS-6 and Model SR-51 close to the relay at
the switehboard so that the test lead length 1s kept to a
“minimum and the;rglay opgration ¢can be observed during testing.

.3, If the relay is to be tested on the‘switchboard; remove .
connection plug from the bottom of the unit and replace wilth
 test plug. - L L e _

WARNING!!! During rempval_or'covér'and_plugs,_be careful not
to activate the target and seal-in unit contacts
as this can cause tripping of the c¢lrcult breaker.

4. Make sure that the Main Switch on Models:CS~5 or CS-6 and SR-51
are COFF.

5. Connect Model CS-5 to a sultable source of 3?phase'powér; or'
Model CS-6 to a sultable 120 volt, single-phase source. :

§. Connect Model SR-51 to a suitable source of single-phase power

" as indicated on the nameplate.

SETUP OF CONTROLS BEFORE TEST - HODEL Sﬁ-ﬁl

CONTROL | POSITION
"Power ON" Swit.ch‘_.....-............_............;.OFF. |

"Timer Operation Selector” Switén;ui;:...g;...;,UPPER4”N.O.MOM."
: LOWER-"CONT."

"Main Control"...,..f...;....,..................Zer@j(counterclockwise)
"Aux‘ Po‘vez"t switchlllof.l...'l..CD.l....."...,..;.t‘ExT."

"Yoltmeter Range" Switch.......;..........:....;Sd that test voltage
: will be read in upper 1/3 of scale

"Voltmeter Selector” SWILeh...e.eoesscssssessassTAC Qutput #3"
Maux. Selector"” SWitCh....ssseesesssiesssssessee AC Output #3" 150V
MAC Range™ SWLItCH..eessessccsoscessosrsssssaesaa104

"DC Range" SWitCh....eesesrsevioanioevasacunndes BA

" "Main Ammeter Range" Switch.,...;......;..f.;...SbMthat test current
-may be read in upper 1/3 of scale
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CONTROL S POSITION

 "Joltage Relay Test ("Direct. Element")Switch...SET NORM

SETUP OF CONTROLS BEFORE TEST - MODELS CS-5 or CS=6
CONTROL | _ . POSITION

"Power ON" SWAtCh.eesssoestsetssaseasassnnnsss OFF
_PInbthVoltagefSgiectpr"5;,,.}.}.7.,..;;;..;;...As'féQﬁired

"Phase ShLft AQJUSE COATSE...evveeeesnannsessss Any position
‘ "Phase Shift Adjust Fine'....veesvvss vcounterclockwise

Switch ( Upper Risht)..Q....}.;..;.}.}...:Z.f};.i;“?nase Shift Output®

© 'NOTE: % For tésting with Model CS-T,iplease refer to CS=7
. . instruetion book. ' -

Induction Cylinder Unit

The induction cylinder unit belongs to the general classificatlon
of MHO-units., That 1s, the unit is composed of a wound fleld
with both current and voltage coils and an armature shaped like a
- eylinder and acts like a single-phase induction motor. The design
is such that the torque may rotate the armature either clockwise
or counterclockwilse, dependent upon the value of the impressed
voltage and current. For certain phase angle relationships,
. there are no values of voltage and current that will produce 2
torque on the armature to close -the unit's trip circult contacts.
This characteristic gives the:relay directional qualitiles.

. Testing Induction Cylinder Unit'

A. Offset and Diameter of Circle - (Ohmic.Reéch): 

1. Connect the MULTI-AMP test units. to a sultable source of
power and ground. BE SURE -THE "MAIN SWITCH" IS OFF.
| CHECK "POWER ON" LIGHTS. | —

2. Connect Model CS-5 or CS-6 output terminals marked "Phase
. Shifter OQutput' to the "Aux. Power'" input terminals on
" Model SR=51. Observe polarity. Connect terminals marked
"&" together. Dt A

f3;frConnect‘"AC OQutput. #3" terminals onh: SR-51 to relay voltage
7 'polarizing coil terminals. - Relay polarity terminals (¥)
~ “should be connected to "AC Output #3". polarity terminal (%),

Qla'Connect "AC ‘Qutput #l"rof-the-SRABl'fo-thé'féiay current

“operating coil terminals. :The relay contains two current
colls. A Jjumper must be used so that the current will
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flow throug?utheseucoils1in_segigs. TAC Output #1" polarity

terminal (%) must be connected to polarity terminal (£) of
one of the operating colls. Non-polarity terminal of that
coil is jumpered to polarity terminal () of relay second
operating coll. gggrpolarity_terminal_of relay second
operating coil is connected to non-polarity terminal of

"mAC Qutput #1".

Insert the telephone type plug into the "P.A.M." jack on
Model SR-51. Connect the leads from the plug to the CS-5
or CS-6 terminals marked "Current Coil Input'. . Observe
polarity. Connect black lead from plug to terminal marked

Connect the SR=51 continulity light across the relay terminals

80 as to observe operation of the relay main trip c¢lircult
contacts., . _ _ o ,

Block the auxiliary relay (A) trip.circult contacts closed.

Select proper Voltmeter andzﬂain Amhéﬁér fahges on the Model
SR-51 so that meter readings will be in upper 1{3 of meter

scale.

" urn "Power ON" in both SR-51 and CS=5 or CS-6. "Power ON"
- llghts should glow. . e . . ' '

.-Adjagt'ﬁTimerfoperati6h séiectbrﬁ]switcp”tg”URPERkﬂnfo;MAINT."
. Initiate Model SR-51 by pressing "Initiate"” Switch.

Rotate "Main Céntrbl"fto.energize :eiay.éurrent opépating

-~ eoils. (Suggested - 5 amps.)

Adjust phase angle by means of "Coarse" and "Fine" Phase
Shifter adjustment to 270°. "(e.g. 90° current lead voltage
or any other specified angle of maximum torque.)

Rotate "Aux. Control" (clockwise) to increase voltage until

‘the continuity light lights. . . .

Continue to rotate "Aux. Control (clockwise) to increase

" yoltage until continuity light is extingulshed. Continue

to rotate "Aux. Control" to lncrease voltage approximately
10 or 20 volts above point where continulty light was
extinguished. : o

Decrease voltage by rotating "Aux,'Control" (counterclockwise)
© until continuity light glows. Record this value of voltage

for Maximum Reach Voltage.  Contlnue to decrease voltage
until continuity light extinguilshes. Record this value of
voltage as offset voltage. During this operation, maintain

- eurrent and phase angle.as_sp§Cified,in Steps_l2 & 13.
7. o o

Remove blocking from relay.
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B. - Testing for Angle -of Maximum Torgue

1. Repeat Steps 1 through 16 above for phase angles of 255°

. . {eurrent lead voltage by 75°) and 2859 (current lead voltage
by 1059).. (159 on either side of angle of maximum torque)
-.Qther angles may be used. depending upon offset tap setting.

2. Remove all blocking from relay.
Auxiliary or RN Unit ” .

This unit is an electromagnetic attraction type unlt actuated by a
DC coil. The purpose of this unit 1is to prevent false tripping due
to vibration should that relay voltage 'go to zero as the result of
a blown fuse in the potential transformer cilrcuit.

Pickup of Auxillary Relay ("a")
SETUP OF CONTROLS - MODEL SR-sl (CS-S or CS=6 not’ required)

CONTROL ' S s pOSTMTON

"Power ON" SWitCho ;. e o-o . ".‘. ese ;. se e oo PP oo oOFF

MTimer Operation Selector" Switch...............UPPER-"N 0.MAINT."
LOWER~-"CONT."

"Main Control'..................................Zero (counterclockwise)
”Auxl Power" Switch..l'...l.....l.‘Qll..........“INT "

"oltmeter Range" Switch........................So that test voltage
u D SN S - may be read in UPPER 1/3 of scale.

"Voltmeter Selector! Switcheieeseeresceoccere...DC.

"Aux. Selector” SwitcCh.iseesserossssersersessses,DC 150 7
BAUK. CONEPOLM.iuiucivrrsnrsonsssssasvascanassass lero{counterclockwise)
"AC Range'" SWitChi.ieiesesososrssescorsesossssae.l04
" "DC Range" Switch.iesrecservescescsasssoresssses0.54

"Main Ammeter Range" Switch....ceceeevrcaecsses.500 o
”“Voltage Relay Test"("Direct. Element") Switch..Set "NORM".

"Output #l—#2“ Switch..........................."Output #1"
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1. Connect SR-51 to a suitable source’ of’ power -and ground. . -BE SURE
THE "MAIN SWITCH" I8 OFF. CHECK "?OWER ON" LIGHT. .
2. Connect a. pair ‘of light leads" to relay terminals which will permit
.. energlzing auxiliary (A) coil of relay when relay main trip circuit
contacts are closed.’ Connect other end of these leads to SR=-51
"D.C. Output".

3. Connect continuity light across relay terminals to observe opcration
of relay ("A") trip circuit contacts. cal T

4, Block relay main trip circuit contacts closed. -ﬂ |
5."Turn "Power ON#.Sgitcn,QN.c_"Power ON" light should glow. 1';
6. Push "Initiate" Switch. o
7. Rotate "Aux. Control" until continuity light glows.

8. “Record these values. of DC voltage and current._gﬁ

Test of Target and Seal-In (Model CS-5 or CS-G not required)

'SETUP OF CONTROLS - MODEL SR=51 . ..
CONTROL POSITION

"Power ON" Switch.. .‘.“ l. ‘.l.... l..' ..‘... EEEEREERE) s s IOFF

"pimer Operation Selector“ SWLtCReeseasosess JPPER-"N.O.MAINT."
LOWER-"D. C "

"Main Control" ...................;...........Zero (counterclockwise)
MAUX. POWEr" SWAtCH.:eseisicossssssserseseeas "INT"

“Voltmetcr ﬁangé"'Switch................;...;300.

nysltmeter Selector” SwWitch.i..eseescssscesss"EXT. ALCLT

"aux. Selector” SWitchisisessessvssoorvsoscasd D.C. .
UK. CONEIOL" s v iursnnesoasssanesesssssssssssdero (counterclockwise)
MAC Range" SWILCN.W.eeeeessosaeessasseoasasiookOAT

"DC Range" SHALECR . s v eonsesoensssesansesrseessS0 that test current will
' be read in UPPER 1/3 of scale :

"Main Ammeter Range' bwitch..................500
"Voltage Relay Test"(DET) SWitcCh..evesaesss..Set "NORM"
TOULPUL #L1=#2" SWitCN.sseeorecevssesesssoaassOUEPUE #1"
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1. Connect SR-51 to a suitable source of power and ground. BE SURE
MAIN SWITCH IS OFF.. CHECK "POWER ON" LIGHT.. j_ ,

2. Connect a pair of 1ight leads to relay terminals which will allow
energizing the target and seal-in coll; connect other end of. these
1eads to SR=51 “Relay Contacts" binding posts.

3. Block relay main unit and "A" unit trip circuit contacts closed.

b, 'Turn "Power ON" . Switch GN.: “Power ONV_light should_81°w,,,f° o

5., Initiate unit by pressing "Initiate" Switch.

6. - Rotate "Aux. Control" (clockwise) to increase current to target.
and seal-in coil until target shows. Remove blocking from ,
“MAT ynit trip circult contacts. If DC oircuit remains energized,
the seal-in unit 13 operating properly. : . L

7. =Record this value of current.

8.:sRemove all: blocking from relay.e*}'$m§§g¥“
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DTRECTIONAL DISTANCE (REACTANCE) RELAY
. {General Electric Type GCX

The GCX relay is a high-speed directional-distance relay intended
for tue protection of transmission lines. The relay contains two (2)

basic units - MHO and OHM, and may contaln some or all of several
accessory units, each of which 1s explained below: Sl IR

MHO UNIT

The MHO unit belongs to the general classificationvofiinduction”cup
units. That is, the unit 1s composed ‘of a wound field with both
‘eurrent and voltage coils and an armature shaped like a cup. The
unit operates like a single-phase induction motor. - The design of
this motor 1s such that the torque may rotate the armature elther
clockwise or counterclockwise dependent upon value of ‘the impressed .
voltage, current, and phase angle between the current and voltage.
There are certain phase angle relationiships where 1t:is impossible
to find values of voltage and current that will produce a torque on
the armature to close the MHO unit trip circult contacts. Therefore,
the MHO unit has directional qualities.

OHM UNIT

This is also an inductlon cup unit with both current and voltage colls
acting like a single-phase induction motor. ‘However, in this case,
regardless of phase angle relationships, values of voltage and current
can be found that will produce torque on the armature to ¢lose the
OHM unit trip circuit contacts. Torque 1s a function of impressed
voltage, current, and phase angle between the current and voltage.

INSTANTANEOUS OVERCURRENT UNIT

This is an electromagnetic attractlon type of unit actuated by an
AC current coil. The coil of this unit is 1n series with the MHO
and OHM unit current operating coils. The overcurrent unit trip
circult contacts must be closed before this relay can trip a ¢ircuit
breaker.

"oX" UNIT

This is an electromagnetic attraction type unit actuated by a DC coil,
This unit changes potential taps on the "OHM" unit so that the "OHM"
unit will respond for either Zone 1 or Zone 2 values of OHMIC reach.’

"S* UNIT
This is an electromagnetic attraction type of unit actuated by a DC coil.

For certain faults, the MHO unit reset 1s relatively slow. The "S"
unit prevents a Pfalse trip signal under these conditions.
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Eguigment Reguired |
1. MULTI-AMP" Model SR-Sl Relay Tester
- MULTI—AMP Model CS~5, C3-6 or CS~7 Phase Shifter % Phase Angle Meter
" NOTE: - Eggk?esting with Model €S=7, please refer to C3=7 instruction

Power Required

Input: 3-phase at approximately 200 VA for Model CS-S
120 volts, 60 hertz, l-phase at approximately l 0 kva for
‘ Model SR-51 or CS«6

Types_of Tests

1. OHM unit tests - First (#1) zone reach and maximum torque -angle -

2. OHM unit tests - Second (#2) zone reach

3. MHO or starting unit tests - Third (#3) zone reach and maximum
torque angle . _

4, Piekup“of. "OX"- relay oo e e e

5., Pickup of "S" relay )

- 6. Plckup of overcurrent unit (where applicable)
7. Pileckup of target and seal~in unit
8. Overall test

4 Ere-Test Reguirements

A1l ‘mechanical maintenance: and adjustments should be perrormed prior

to the electrical tests. Follow recommended procedures as outlined
" 4n the manufacturer's instruction bulletin (except when "As Found"
. tests are required)

Relay must be level for tests.

The OHM unit (upper) lead-in spring should barely hold the contact
against the backstop. - :

The MHO unit (lower) 1ead-in spring ‘should ‘hold the contact definitely
open.

Set-up of Equipment Before Test

1. Place Model CS=5 or CS-=6 to the left of Model SR-51.

2. Place the relay at a convenient location so that easy connections
can be made to all terminals, or ST

Place Model CS—S or CS- 6 and Model SR-51 close to the relay at the
switchboard so that the test lead length is kept to a minimum:
~and the relay operation can be observed during testing.

3. If the relay is to be tested on the switchboard remove plugs from

the top and bottom of the unit and replace them with test plugs.
Remcve bottom plug first.
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WARNING: During removal of cover and plugs, be careful not to
activate the Target and. Seal-In.unit contacts as this
o ~ can cause tripping of the cirouit breaker.
4. PMake sure that the “Main Switceh" on CS-S or. CS~6 and SR-Sl are OFF.
5., Connect Model CS-5 to a suitable source of three-phase power.

6. Connect Model SR-51 and CS-6 to a suitable source of singleuphase
power as 1ndioated on the nameplate.-. _ ‘

Test Procedures

SETUP OF CONTROLS BEFORE TESTS - MODEL SR-51

CONTROL _ - . . posTTION
"Power ON" Switch. L B I Y N ..'..'.. L] .'. . ,. ... .." . L K ) OOFF

.~"T{mer. Operation Selector™ Switch.............UPPER—"N o.MOM." =
LOWER-"CONT.

"Main contrOl"oooooooooq;ooleotarcooo-ooo;oooozero.(pountgrqprkWiSE)
"Aux. POW&?"‘Sﬂitch.......--......-..........."EXT " - ‘ .

”Voltmeter Range" Switch......................So that test voltage will -
be read in upper 1/3 of scale

"Voltmeter Selector“ Switch.......;........... AC Output #3" ) _
PAUX. CONETOL . ceeerercnsssscaccoscssressones ZETO (counterclockwise)
"AC Range" Switch.............................lOA - |

"DC Range" Switch............................. SA

.'"Main Ammeter Range" Switch...................So that test current will
be read in upper 1/3 of scale_

"Voltage Relay Test" (DE1) Switch.............Set "NORM".
"output #1”#2“ Switch..ﬁvﬁ.....Ql".........’. Output #l"
“SETUP OF CONTROLS BEFORE TEST - Model CS-5 or ( CS~6

CONTROL . pos:mxom
"power ON-OFF” 5w1tcn.........;.;:............OFF :
Input Voltage Selector........................As required (Not on CS-6)
."Phase Shift Adjust COarse....;...............Any position R

"Phase Shift AdJust Fine" ..................;..counterclockwise”

hY

"Switeh" (upper PIZNt)eerovseesossnsensssssess Phase Shift Qutput"
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Testing OHM Unit (Zone 1) for Reach and Phase Angle
1. Connect Model (S~5 or CS=6 output terminals marked "Phase Shifter

Output" to the "Aux. Power” input terminals on Model SR-51.
Observe polarity. Connect terminals marked “E" gogether.

». Comnect Model SR-51 "AC Output #3" to the relay potential coil
terminals. -Observe polarity. . . o L
3. Connect SR-51."AC Output #1" to relay cufrenﬁ'cqil*terminals;

The relay current colls should be connected in series. "Observe
polarity. = - .o o ST o

4. Plug in the telephone type plug into the "P.A.M." jack on SR-51.
Connect the leads from the plug to the CS~5 or CS-6 terminals
“Farked "Cuprrent Coil Input”. Observe polarity. Connect black
lead to terminal marked "E", -~ o o

5. Connect & pair of 1ight leads from terminals marked "Relay
Contacts" to terminals on relay so as to observe operation of -
*OHM unit: trip circuit contacts_througbéypev"Ox"ﬂunit}NC‘gontacts.

6. Bypass or block the overcurrent unit contacts (if present) and
... the. MEO unit c¢ontacts. . - .. _ o

- 7. Select proper AC range on the “Aux._Selector?_Switch_of the\SR-Sl.

8. Turn Power ON in the Models SR-51 and CS-5 or ¢S-6. '"Power ON"
. lights should .glow. . - T BT v

9. Turn "Timer Selector" Switch to UPPER - “N.O. MAINT,", LOWER-"CONT".
10. Initiate Model SR=51 by'pressing'the'"Initiaﬁe" Switeh.

. 11. Adjust current through the current colls of the relay to the
" desired value by turning the.'"Main Control" on SR-51 slowly
‘clockwise. -(The value of current will be calculated from the
impedance settings of the relay and will be provided to the per-
sonnel performing the test (suggested value 5 amps.). The
continuity light will glow.- . . _

12. Adjust the phase angle by means of the "Coarse" and "Fine" phase
. - ghifter adjustment on the CS~5 or CS-6.. The phase angle utilized
will be either the angle of maximum torque of the relay (e.g.
90° current lag voltage) or value as determined from actual

~operating conditions. Tt R

13.  Adjust "Aux. Control" on SR-51 until the continuity light extin-
‘guishes. Continue to increase voltage for another 10-15 volts.

14. Reduce voltage slowly by rctétiﬁg'“Auki Control" counterclockwise

until the contacts of the OHM unit just close (as shown by the
. flickering of continuity light). B .
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15 e v . voltage
_with values_écmputeq_and/or_calibrgtion data on'the relay.

16.
l7o

18.

Testing OHM Unit - (Zone 2) - For Reach ~

1.

| 3 - 88 |
Record the values of current, voltage and phase angle. Compare

Return "Main" and "Aux." controls on SR«51 to zero (maximum

. counterclockwise).

To determine the angle of maxim&m‘torqué;~re§eat Stépéfii-16
for two other values of phase angle equi-distant from 90°
current. lag. (e.g. 60° current lag and 1209 current lag)

Turn "Power ON" Switches on SR-51 and CS-5 or CS-6.tomOFF.

Connect a pair of light leads from BindihgipOSﬁé“markedT?Relay

Contacts” to relay terminals to observe closure of -OHM unit
and "0X" unit Normally Open contacts.

‘2. Close the "OX" relay contacts by blocking 1ts armature

3.

.'5.

in the ‘¢losed position: (This' is the'relay mounted behind the

- nameplate). .

Turn Models SR-51 and CS-5 or CS-6 "Power ON" Switches to ON.
Initiate SR-51 by pressing "Initiate" Switch. =

Adjust current throﬂgh the current colls of the relay to desired
value by turning the "Main Control" on SR-51 slowly clockwlse.

(The value of current.will be calculated from the impedance

settings of the relay and be provided to-the personnel performing
the test. (Suggested value 5 qmps.)

- Adjust the phase angle by means of thé "Coarse" and "Fine" phase

 shifter adjustment on the CS=5 or CS<6 to the angle of maximum

torque of the relay (e.g. 909 current lag voltage), or value
as determined from acpual“operatingjconditiqns.‘-Continuity light

..should'glow;'_

. 10..

il.

Adjust "Aux. Control" on SR=51 until the éoﬂtinuityflight extin-
guishes., Continue to ;ncrease voltage another 10-15 volts.

Reduce voltaéeislowlﬁ with ?Aux;'Control"~untillthe”éoﬁtacts'of

the OHM unit Just close as shown by the flickering*of_the

econtinuity light.

‘Record the. values of current, voltage and phéée angie. Compare

with values computed and/or calibration data on the relay.

Return "Main" and "Aux. Control" on SR-51 to zero (maximum
counterclockwise). ST R T e e

If desired, Steps 4 through 10 may be repeated at: other phase
angles. i
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Turn Models SR-51 and CS-5§ or CS-6 OFF.

Remove blocking of MHO and OX units. Retain blocking on.
instantaneous overcurrent unit (if present)

Testing MHO Unit - (Starting Unit) - (Zone 3) for Reach and !

Angle of Maximum Torgue -

1.
2.

Block OHM unit and overcurrent unit- (if present) closed.

Connect a pair of 1ight leads from "Relay Contacts" binding posts
to relay terminals to observe closure of MHO unit terminals.

" Purn "Power ON" in Models SR-51 and CS=5 or CS-6. "Power ON"

lights should glow.

-Initiate Model SR-51 by pressing the "Initiate" Switch.l B

Adjust current through ‘the current coil of the relay to desired
value by turning the "Main Control" on SR-51 slowly clockwise.
(The value of current will be calculated from the impedance’'

. settings. of. the: relay and -will'be providded to the personnel
‘performing the test (suggested value 5 amps.).

.9_
10.

11.

" Adjust the phase angle by means of the "Coarse” and "Fine"

phase shifter adjustment on CS-5 or (S-6 to the angle of

maximum torque of the relay (e.g. 60° current lag) or values

as determined from actual operating conditions. Continuity

éight may be extinguished. ir so, follow with first part-of-
tep 7. _

Rotate "Aux. Control" clockwise.on SR-Sl until the continuity
1ight glows. Continue to rotate "Aux. Control" until continuity
light extinguishes. Continue to increase voltage for another
10-15 VOltSo : - - . . T g < DA B

Reduce voltage slowly by rotating "hux. Control” counterclockwise
until the contacts of the MHO unit Just close (as shown by
flickering of the continuity light) S

Record the values of current, VOltage and phase angle.

Return "Main" and “Aux." Controls on SR=51 to zero-(maximum'

- counterclockwise)

To determine angle of maximum-torque, repeat Stegs 4 « 10 tor
two (2) other phase angles, equi-distant from 60Y current lag.

{ e.g. 30° current lag and. 90° current 1ag)

12.
13
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Testing "OX" Unit (Phase Shifter not required)
SETUE OF CONTROLS BEFORE ‘TEST - Model SR-51 |

“POWer ON” S‘witch.’............'I..........QOFF

: “Timer Operation Selector“ Switch...........UPPER-"N 0. MAINT.=
_ LOWER="CONT."

"Main contr01N.?.,............,..,,...,.t,,,Zoroﬁ(countcrclockwise)
"Aux. Powern Switchl....‘..l.t...l"..l.‘..."INT"v

"Voltmeter Range" Switch....................So that test voltage will
, B IR _ be read in upper 1/3 of scale

“Voltmeter Selector“ Switch.................DC L
 "pux. Selector“ Switch......................DC or desired voltage
"Aux. Control-.........u.¢..................Zero (counterc;ockwisc)
"AC Range". Switch...........................10A .
"DC Range” bwitch........................... 5 OA
"Main Ammeter Range™ Switch.c.cecscreresses500
"Voltage Relay Test" (DET) Switeh...........Set "NORM"
"Output HLeoH2" SWALCR. evsesenrenaenasasssss "OUEDUE #l""
_l.-_Block MHOQ, OHM and overcurrent unit contacts closed.

2. Connect ' pair of 1ight leads to relay terminals associated with
: "OX" unit operating coil.

3. Connect the ‘6ther end of the leads to terminals marked’ e Qutput"
on SR-51. g . _

4, Connect a pair of light leads from terminals marked "Relay Contacts"
- to terminals of relay to. observe o opening of "ox“ unit trip
eircuifs contacts. A _ o :

5. Turn "Power ON" Switeh to ON. '"Power ON“ light'and Continuity
1ight should glow. 5 o . _ .

6. Initiate unit by pressing. “Initiate“ Switeh. _ )
7. Advance "Aux. Control" slowly clockwlse until the continuity

light is extingulshed. Observe the voltage on the voltmeter.
This is the pickup voltage of the "OX" relay. -
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8. Return "Aux. Control" to zero (maximum counterclockwise).

9. Reconnect the- continuity light to relay terminals to observe
elosure of "OX" unit contacts. Continuity light 1s extinguished.

10. Advance "Aux. Control" slowly clockwise until the continuity’

light glows. Observe the pickup voltage of the "OX" relay on
- the voltmeter. ‘ ) _ _

11. Turn "Aux. COntrol" ‘slowly counterclockwise until continuity
light 1s extinguished. Observe the dropout voltage of the "OX"
relay on the voltmeter. , ;

12. Return the "Aux. Control" to zero (maximum counterclockwise).

13. Turn Model SR=51 OFF.

14, Remove all blocking from the relay.-= :

Testing "S" Relay -~ (Phase Shifter and Phase Angle Meter not required)

SETUP OF “CONTROLS BEFORE TEST - MODEL SR- 1

CONTROL . POSITION

“Power ON" Switch......'.O'..."‘...C...C..COFF

"Timer Operation Selector" Switch.......s.. UPPER=-"N.Q.MAINT."
LOWER-"CONT "

"Main Control"..............................Zero( counterclockwise) *
"Aux' Powert' Switch.........-.........;.O'. DD"INT."

"Woltmeter Ranse" SWALCR . eeesevesssssnssssssS0 that test voltage will
. _ be read in upper 1/3 of scale

"Woltmeter Selector” Switch....;i.;;........DC

"gux, Selector™ Switch......................DC desired voltage'
TAURK. CONETOL" SWLLCR. vevsssvevsovensonsss ZETO (counterclockwise)
TAC Range™ SWILCH. .7 eoevvvaassesossssassssaslOA. o 0

"DC Range” SWitCh...iieiveosidonassvesssssss 5,04

"Main Ammeter Range"'Switch...;..;....;..;:1500

"foltage Relay Test" (DET) SwitCh...........Set "NORM" .

"OULPUL HL-#2" SWLtCR.ssessssisossssseaessessOutput #1"
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1. Connect a pair of light leads to relay terminals associated .
‘with "S" unit operating coll. . B ‘ ' '

2. (Connect the other end of the leads to terminals marked "DC OQutput"
on Model SR=51.. . S s : L -

3. Connect a pair of light leads from terminals markedﬁ"Reléy'contacts"
to relay terminals so as to observe operation of "S" unit contacts.

4. Turn the "Power ON" Switch ON. "Power ON" light should glow.
5. Initiate unit by pressing "Initiate" Switech. = . o
6. Observe the Continuity light. Light should be extinguished.
7. Advance "Aux. Control®™ slowly clockwise until the Continuity
light glows. Observe the pickup voltage of the "S" relay on
© . the voltmeter. . ' S . o : N R
+84 7 Tarn TAux. Control" - slowly. counterclockwise and observe the drop-
out voltage of "S" relay as indicated when the continulty light
is extingulshed. _ S o
9. Return the "Aux. Control™ to zero (maximum counterclockwise).
Testing Overcufrént Unit - Phase Shifter and Phase Angle Meter
S is not required .
SETUP OF CONTROLS - MODEL SR=-51

CCNTROL . . POSITION

“Power ON" Switch..iiot......;.............O‘OOOOOFF

nTimer Operation Selector” Switch............UPPER-"N.O.MAINT."
A | S |  LOWER="CONT.™

“Maip Control.....,...y........,.,...,.......Zero_(counterclockwisg)
"Aux. Power" SWitCh..eooscoscsssescssvesscese INT.™

"Yoltmeter Range” SwitChe.ieeesscssccesensasss300

"roltmeter Selector™ Switch..eeesveseasoessss "EXT.ACY

"Aux. Selector" SWAtCH..esseecesssscoassorsoss "VERN." .

MAUR., CONETOL™.euesesosssacscsssesecasessasss @O (gounterclo#kﬁise)

"AC Range“ Switch.....'I..ll...QQO‘..‘....l...loA

-
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CONTROL . o - POSITION -

"DC.Range" Switch"..‘..'..GOOD;OC.O;OCOQOOISA
"OULPUE HLlw#2" SWALCN..ssroiaeasssssoessssOULPUL #L

"Main Ammeter Range“ SWLECR:seesssessessesS50 that test current may be
, o _ read in UPPER 1/3 of scale

“Voltage Relay Test“ (DET) Switch.........Set "NORM."
1. Block the OHM and MHO unit trip circuit contacts closed.

2. Connect a set of heavy leads to relay terminals associated with
the overourrent unit operating coll.

3. Connect the other end of these leads to the "Output #l" terminals
“of SR-51. " Use ‘suiltable Common for thewammeter range to be .
utilized. and desired output taps. (See "Seleotion of Output Taps")

4, .Connect a pair of light leads from terminals marked "Relay Gontacts“

" to relay trip circuit terminals 80 as to observe operation of
overcurrent unit contacts.
5. Turn "Power ON" Switch ON. "Power ON" light should glow..
6. Iniltiate unit by pressing “Initiate" Switch.-~

7. Turn "Main Control"™ and "Aux. Control" slowly clockwlse until
instantaneous element picks up. Continuity light should glow.

" 8. “Read current on ammeter. This is the pickup current of the
instantaneous overourrent element.

9. Return "Main Control" to zero (maximum counterclockwise)
10. Turn the SR=51 OFF. -
11l. Remove all blocking from the relay.

Testing of Target and Seal-In Unit - Phase Shifter and Phase Angle
Meter not required.

SETUP QF CONTROLS - MODEL SR-Sl _

CONTROL _"7 . _POSITION
"POW@I‘ ON“ SWitCh...- LI A ) .......;'--..-.'.;....'OFF"' .

"Timer Operation Seleotor“ SWLEGH. s s e svs JUPPER="N.O.MAINT "
LOWER-"CONT b

"ain Control".............................Zero (counterclockwise)
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CONTROL POSITION

"Aux. Power“ SWiGCR.eivevacsnnressasaccenens INT n

"Yoltmeter Range” Switch....................300 _

"oltmeter Selector” SwitCh.eseeseessercssss EXT. AC“

"Aux. Selector™ SWitCheeseeeevescacossessassd DC _
.'"Aux Control” U 1=t . (counterclockwise)

MAC RANEE" SWALCH. s nesesvsensessnsensonsoselOR |

“DC Range“ Switch...........................So that test current will
; be .read in UPPER 1/3 of scale

"Main Ammeter Range" SWAEENeevoosansesseeasaB00
e"Voltage Relay Test!. &DET) Switch...........Set “NORM"
noutput #l-#a SwitChooooe * 0 8 0 0 %% O e s L B B B O N ] Output #1" ’ a )

ls. Block the OHM, MHO and Instantaneous Overcurrent Element (when
supplied) trip eircult contacts closed..

2. Connect a palr of light Xeads from ‘terminals marked "Relay Con-
tacts" to relay trip circuit terminals so as to observe operation
of seal=in contacts. : _ S

3. Connect a set of light leads to relay terminals associated with
- -garget.and seal-in operating . coil. o P

4,  Connect other end of the leads to terminals marked "DC Output“
5. Turn "Power ON" Switch ON. . "Power ON" light should glow.

6. Initiate unit by pressing "Initiate" Switch.

7. Rotate "Aux. Control"™ slowly (clockwise) to increase output.

8, Observe Target operation. ‘When Seal-In contacts close, the -
.- Continuilty light will glow.

9. Read pickup curreot”oh DC ammeter.
NOTE: Target and Seal-In operation can be observed by alternately
pressing and holding the "Press to Trip DC™ Switch on
SR-51 with one hand and resetting the target with the.
other hand and then releasing the switch. L
10. Return. the "Aux. Control” to zero (maximum counterclockwise)
11. Turn SR-Sl OFF.

12. Remove all blocking from the relay.
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HOVERwALL TEST OF GCK RELAY

The following tests provide over-all operational tests of the GCX
relay. They verify the integrity of internal connectlons in ‘the
relay, correct polarization between the OHM and. the MHO units, and
the operation of .the "0X" relay. . _

SETUP OF CONTROLS BEFORE TEST - MODEL sn-s o
CONTROL ' o ' POSITLON

l'Power ON“ SWitChaonocoolooooovo----oooooaooFF

"Timer. Operation Selector" Switch..........UPPER-"N 0% MAINT."
. LOWER“"CONT moe e

"Main Controlc.cesesscscescscscssscscnesssZ€r0 (counterclockwise)
"A-uXo Power“ switch..'l'.......l‘.'...i‘.'. INT"

"Voltmeter Range" Switch...................So that test- voltage wilil
- o _ . be read in. UPPER 1/3 of scale

- "Voltmeter Selector" Switch................"EXT " AC
"Aux. Selector” SWAtCh......esseesssseesss 150 DO |
il "AC Range" Switch..........................lOA
| "DC Range" SWALCHassesesnoeseoessoesesceses SA

"Main Ammeter Range" Switch................So that test current will
N _ ‘be read in UPPER 1/3 of scale

"Voltage Relay Test" (DET) Switch..........Set "NORM"
“Output #1-#2" SWitcho + &8 . L] . LI S LB L R B O NN ) 0.. .l "Output #lt' .4
SETUP OF CONTROLS BEFORE TEST - MODELS Cb-S or C38=6 "

_CONTROL T B o POSITION

""Power ON—OFF“ Switch........,..............OFF S
"Input Voltage“ Selector...;................As required (Not on C3=6)

~"Phase Shift Adjust Coarse”.......ec........Any position- L
"Phase Shift Adjust Fine“.............;T;.}.CounterclocKWisee’:

Switeh (upper right)........:.;......{}.;;;.Phaee'Shi:t'Oucput:
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Conhect Model CS~5 or CS-6 output terminals marked "Phase Shifter
gutpug“ to relay potential coil terminals. Observe polarity.
Connect one set of light leads from terminals marked "DQ”OutpuE“
to relay terminals associated with "OX" unit operating ‘coll., -

Connect SR-51 "AC Output*#l“ffo‘fhe relay current operating coil
terminals. Current colls are connected in series. Observe

b,

Plug in the telephané type plug into the "PLAJM." Jack on SR=51.
Connect the leads from the plug to the CS=5 or CS-6 terminals
marked "Current Coil Input". Observe polarity: Connect black

lead to terminal marked "I,

5.

10.
11.

12.

Closed . .contacts.. .. ...

‘Gonnect a pair of light leads from terminals marked "Relay Contacts"”

to relay trip circuit terminals to cbserve closure of overcurrent,
OHM and MHO unit contacts through circuit: with "0X" unit ‘Normally

Select 150V range on the "Voltmeter Range"™ Switch.

Hook up external voltmeter terminals on SR-51 to output terminals
of phase shifter. . , _

Connect CS-5 or CS~6 to a sultable source of power and SR-51 to
120 volts, single-phase power. o C E SRt

Turn "Power ON" Switches in Model SR-51 and CS-5 or CS—S.“L"?ower

. ON" 1lights should glow.

Initliate Model SR-51 by pressing "Initiate" Switch.

Select proper ammeter range on Main Ammeter. The range should
be high enough to register the current sufficlent to pick up
the OHM unit (Zone 1) when phase shifter output voltage is -
applied to potential colls of relay. .

Rotate "Main Control" on SE=-51 cloékwiéé.to ﬁasé about 5 ampereé

" through relay current colls. Rotate "Coarse" and "Fine" controls

on CS=5 or CS=6 until desired phase angle is read on phase angle
meter. (e.g. 900 current lag). Continue to rotate "Main Control”

- - onn SR-51 until Continuity light glows. Bapidly read current,

13.

14,

15.

voltage and phase angle. =

Reduce the current to zero by turning "Main Control" to its maximum
counterclockwise position.

Record the value of current, voltage and phase angle observed
in Step 12. ' : L L R :

Repeat Stepé 12 through 14 for another phase.angle,.if desired.
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16. Inerease the DC output voltage by turning the "Aux., Control®
on the SR-51 slowly clockwise until the "OX" relay plcks up
: . as indicated by a clicking noise. This will set up the relay
v . for the second zone operation.‘

17. :Hook Continuity light across relay trip circuit terminals to
' observe closure of Overcurrent, OHM and MHO unit contacts
. through circult with “ox" unit Normally Oge ‘contacts.

18, Repeat Steps 12’ through 15,
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~ DISTANCE RELAY (MHO) . -
GENERAL ELECTRIC TYPE GCY -

The Type GCY relay is a high speed directional distance relay
containing three (3) MHO units known as the M1 unit, the My unit
and the OM3 unit. Each of.these units contains a wound field with
both current and voltage colls and an armature shaped like a cup.
The units operate like single-phase induction motors. Generally
speaking, the voltage coils produce torque to hold the relay trip
cireult contacts open while the current colls produce torque to .
close the trip circult contacts. o o '

The M1 unit is used for first zone protection. This unit is
an instantaneous unit, has directional qualitles and operates
independent of any other relay.

_ The M2 unit is used for second zone protection. This unit has
directional qualities and operates in conjunction with a timing
relay. Therefore, a time delayed trip is obtalned.

‘The OM3 unit may be used for zone 3 protection. This unit has
directional qualities; however, its circular impedance characteristics.
may be offset so as to encompass the origin of the impedance diagram.
Thus, this unit may "Reach®” backwards. The OM§ unit is also used
in conjunction with a timing relay which resulis in a time delayed
trip. .

Testing
PLEASE REFER TO MANUFACTURER'S BULLETIN BEFORE PROCEEDING WITH TEST

Types of Tests

1. MHO Unit My - Pirst (#1) zone Reach and Torque Angle

2. MHO Unit M2 - Second (#2) zone Reach and Torque Angle

3. MHO Unit OM3 - Third (#3) zone Reach, Maximum Torque Angle and
Offset.

Equipment Required

1. MULTI-AMP Model SR-51 Relay Tester
2. MULTI-AMP Model CS~5 or CS-6 Phase Shifter & Phase Angle Meter

Power Reqgquired

Input: 3-phase at approximately 200 VA for Model CS=5
120 volts, 60 hz, l-phase at-approximately 1.0 kva for
Models -SR=-51 and CS-6

NOTE: All mechanical maintenance and adjustments should be performed
. prior to the electrical tests. Follow recommended procedures
as outlined in the manufacturer's bulletin (except when
"as Found" tests are required). .

Relay must be level for tests.
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SETUP OF EQUIPMENT BEFORE TEST

1. Place Model CS-5 or (S-6 to the left of: Model SR-51.

2. Place the relay at a convenlent 1ocation so that easy connections
can be made to all terminals, or

2a. Place Model CS-5 or CS~6 and Model SR-51 close to the relay ‘at
the switcéhboard so that the test lead length i1s kept to a minimum
and the relay operation can be cbserved during testing.

3. If the relay 1s to be tested on the switchboard remove plugs
from the top and bottom of the unit and replace them: with test
plugs. Remove bottom plug first.

WARNING: During removal of cover and plugs, be careful ‘not to
activate the Target and Seal-in contacts as this can
. cause tripping of the circult breaker.-
b, Make sure the Main Switches on CsS-5 or CS-6 and SR=-51 are OFF.
.5, ..Connect Model CS-5 to a suitable source of 3-phase power.

6. Connect Model SR-51 and CS-6 (when used) to a suitable source
o 'of single-phase power as indicated on the nameplate.

SETUP OF CONTROLS BEFORE TEST - MODEL SR-51

_ CONTROL e - : - POSITION
"Power ON" Switch...................OFF , :
"Timer Operation Selector" Switch...UPPER—"N 0.MAINT." LOWER—“CONT."
"Main Control..................;....Zero (counterclockwise)
"Aux. Power" Switch .;......;.f;..;;"EXT W

“Vbltmeter Range" Switch........;...So that test voltage will be read
e in upper 1/3 of. voltmeter scale

_"Voltmeter Selector“ Switeheoosos..."AC Output #31"
* AUk, -Selector” Switch........,;;..."ac Output #3. 150v"'
uAux.‘Control“;;.;;,...,.....ﬁ;..;..Zero (counterclockwise)l
"ac Range" Swltch.........;..;......loA o '
"DC Range" SWitch.s..se ;l;,..i..w.;. 5A

V“Main Ammeter Range" Switch........ So that test current will be read
: _ in upper 1/3 of. ammeter scale

“Voltage Relay Test"(DET)Switch.....Set "NORM"

"Output #L-#2" Switch.....cieeecvens Qutput #1
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SETUP OF CONTROLS BEFORE TEST - MODEL CS-5 or CS=6

CONTROL =~ . POSITION _

"Power ON""OFF" SWitCho sesrvsree OOFF

‘Input Voltage Selector.......:..As Required (Not on CS-6)

Phase Shift Adjust Coarse.......Any Position

'Phase'Shift'Adjust'Fine;;.;.;.;;COﬁntérclbckwiéé o

Switch (upper right).....3..Q..,Pbase_Shifthutpﬁt "

‘Testing Mj Unit (Zone 1) for Reach aﬁd'Phase"Aﬂgie

1.
2.
3.
4.

5o

10.
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Connect -Medel SR-51 and Model CS-5 or CS-6 together as described
in Section 2 under "Use of Phase Shifter and Phase Angle Meter'.

Connect SR=51 ™AC Output #3" binding posts to the relay M; unit
potencia14coil terminals. Observe polarity.

Connect all the relay currentvcoilé 1n.seriésﬁby jumpéﬁihg ﬁhe
proper relay terminals. This series eircuit is then connected
to the SR=-51 "Output #1" binding posts:  Observe polarity.

Connect a pair of light leads from the SR-51 binding posts
marked "Relay Contacts" to the relay terminals assoclated with
the relay Mj unit trip circult contacts.. Do S

Turn "Power ON" Switch ON. Both test sets (SR-51 and CS-5 or
Cs-6) "Power ON" lights should glow.

Initiate SR-51 by pressing "Initiate" Switeh.

Rotate "Main Control" on SR~-51 clockwise to energize current
coils of relay until the desired value of test current is read
on the SR-51 Main Ammeter (suggested 5 amperes). The Continuity
light. should glow.

Adjust. the "Coarse" and "Finé" controls on the CS-5 or CS-6 until
the phase angle meter indicates the presumed angle of maximum
torque for the Mj unit. (Example: 60 current lag voltage)

Rotate the "Aux." Control on the SR~51 clockwise to increase
voltage applied to the relay M3 unit potential coil until the
voltmeter indicates a voltage approximately 15-20 volts higher
than the voltage where the continuity light extinguishes..

Rotate'the"“Aux."_Céntrol-on the SR-51 counterclockwise until
the Continuity Light flickers. Observe and record the values
of voltage, current and phase angle. Calculate ?Reach“.
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~11. Return SR-51 "Main" and "pux." Controls to zero.
« 12. Repeat Steps 7 throﬁghfiolfor'two:ctherHVAiués of .phase angle

to determine that the presumed angle of maximum torque was
really the true angle of maximum torque for the relay My unit.

(suggested -15° and +15° from angle chosen in Step 8.
13. . Turn "Power ON" Switches OFF on both SR-51 and CS-5 or CS-6.
Testing M. Unit (Zone 2) for Reach and Phase Angle

1. Repeat Step 1 above ("Testing Mj Unit").

2. _CQﬂnéct SR-51 "AC Qutput #3" binding posts'to the relay My unit
potential c¢oil terminals. . Observe polarity.

3. Repeat Step 3 above. ("Testing M; Unit)

4, Connect a pair of light leads from the SR~51 binding posts
marked "Relay Contacts" to the relay terminals associated with
the relay My unlt trip circult  contacts.

5, Repeat Steps 5, 6, 7 for "Testing M; Unit".

6. Adjust the "Coarse" and "Fine" Controls on the CS-5 or CS-6

. until the Phase Angle Meter indicates the presumed angle of
L maximum torque for the M; unit. (Example: 759 current lag
- voltage) .

7. Repeat Steps 9-13 above. (Testing M; Unit)

Testing OMs Unit (Zone 3) for Reach, Phase Angle and Offset.

1. Repeat Step 1 "Testing M; Unit",

2. Connect SR-51 "AC Qutput #3" binding posts to the relay OM3 unit
. potential coil-terminals. Observe polarity.

3. Repeat Step 3 "Testing M1 Unit".

4., Connect a palr of light leads from the SR-51 binding posts marked
"Relay Contacts" to the relay terminals associated with the relay
OM3 unit trip circult contacts.

5. Repeat Steps 5, 6 and 7 "Testing M1 Unit".

6. Adjust the "Coarse" and "Fine" Controls on the CS-5 or CS=-6 until
the Phase Angle Meter indicates the presumed angle of maximum
torque for the OM3 unit. (Example: 7%© current lag voltage)

7. Repeat Steps 9 through 12 above. ("Testing Mj Unit")

8. Repeat Step 7 "Testing M; Unit".
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9. Adjust "Coarse" and "Fine“ Controls on CS=5 or CS-6 untii the
: Phase Angle Meter indicates a: shift of 1800 from the OM3 unit
ansle of maximum torque. oo . o

10. Repeat Steps 9: and 10 "Testing Ml Unit“ except the calculation
will be Offset of the 0M3 unit.
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DISTANCE (IMPEDANCE) RELAY

o (ﬁestinghouse Type HZ)
GENERAL | -

The HZ relay is a high speed zone distance impedance type relay pro-
viding either an instantaneous or a time delay trip.- The total relay
contains five (5) major units, namely, three (3) instantaneous imped-
‘ance units, a directiocnal unit and a synchronous timer, each of which
is described below: I

Instantaneous Impedance Units

These units work on-the balance-beam principle. A magnetic beam is
plvoted between two voltage actuated colls which produce a magnetic
pull on one end of the beam, and a current actuated colil which pro-
duces a magnetic pull on the other end of the beam. When the pull
produced by the current coil exceeds the pull -produced by the voltage
coils, the beam tips and closes the relay trip circuit contacts.

The values .¢f voltage and current required. to tip the beam and close
relay trip circult contacts, may be varied through the use of a core
screw and taps on the relay current coll.

Directional Unit

This 1s a polarized electromagnetic unit with a pivoted armature.
There are two (2) potential coils and one (1) current coll.. The unit
is designed so that for all current/voltage phase relationship
between current lead 1009 to current lag 80° passing through 09 lag,
torque is produced to close the unit's contacts. For all the other
current/voltage phase relationships, the directional unit's contacts
are restrained. ' _

Synehronous Timer ©

This is a ‘motor driven timing unit: that provides a time delay. for
closing the relay trip circuit contacts in Zones 2 and 3.

TESTS_TO BE _RUN

"Balance - Impedance Unit Zone 1

Balance - Impedance Unit Zone 2

Pickup of Directional Unit

Pickup Impedance Units Zone 1, Zone 2, Zone 3
Timing Test = Zone 2 Impedance Unit

Timing Test - Zone 3 Impedance Unit -

Pickup of Target and Seal-In
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TEST PROCEDURES
ALWAYS CONSULT MANUFACTURER'S LITERATURE BEFORE STARTING TEST

Balance - Impedance Unit - Zone 1

'SETUP OF CONTROLS BEFORE TEST - MODEL SR~51

V*CONTROL : - e Lo POSITION

"?ower ON" Switch....'...........l...‘....'.oFF

"Timer Operation Selector“ Switch...........UPPER;“N O.MAINT."
LOWER-"CONT. "

"Main Control" ..............................Zero (counterclockwise)
fAux. Power" Switch......................... INT "'

cmﬁVoltmeteruRange“ Switch....................So that test voltage may
_ be read on UPPER 1/3 of scale

"Yoltmeter Selector” Switch..........;...... "AC-3"
"Aux. Selector“ Switch.......................AC of desired voltage
"Aux. Control ...............................Zero (counterclockwise)
mac Range" Switcn..................;...;.....10A |
“"pC- Range” SUAECRs o v eesnsnnnsssasenssnsaseses 5A e

nMain Ammeter Range” SWitcChe.csssveseresssoesSO that test current may
be read on UPPER l/3_o£vsca1e‘

"Voltage: Relay Test". (DET) Switch............Set "NORM"

fQutput #1—#2" Switch........................Output #1 o

1. Connect SR-51 to a suitable source of power as indicated on the
nameplate and ground. BE SURE THE MAIN. SWITCH IS OFF. CHECK
THE "POWER ON" LIGHT. :

2. Connect Zone 1 current coil to. "Output #l"

3. Connect Zone 1 potentlal. eoil to. “AC Output 3".

4, Connect Continuity light across terminals on relay so as %o
observe operation of Zone 1 contacts.

5, Block directional unit contacts closed.
6. Turn "Power ON" Switech ON. '"Power ON“»light should glow.
7. Initiate unit by pressing "Initiate™ Switeh.
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11.

130

14.
_ '“;ofcvaluejrecord'ig_Step_lO;‘

15,
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Rotate "Aux. Control clockwise until 35 volts is applied to
voltage colls.. . . e

Rotate '"Main Control"” clockwise until Zone 1 contacts - close as

_indicated by glowing of Continuity light.

Record this value of current.

Return both taux. Control" and "Main Control" to zero- (counter-
clockwise).

Rotate “Aux. Control" clockwise until 5 volts is applied to voltage

‘eolls.

Rotate "Main Control" clockwise until Zone 1 contacts close as
indlcated by glowing of Continuity light.

Record this value of current. It should be approximately 1/7th

Remove all relay;blocking. T A

Balance = Imgedance Unit Zone 2

1.

Same setup of confrols and hookup as for Zone 1, except Zone 2

" eoils and contacts are connected to test unit; Timer Contacts

2.

3.

b.

5.
6.

"T," are Jumpered; directional unit contacts are blocked closed.

;In‘Step 8 use 60 volts.

In Step 12 use 10 volts._

In Step 14 second current should be approximately 1/6th of first
current. _

fRemove Jumper from "Tl" contact.'.-

Remove blocking - directional unit.

" Balance -.Impedance Unit Zone_3

1.

No electrical test recommended. Beam should be-balanced when
both;current,and.potentielzcoilsmare de-energlzed. .

Pickup of Directional Unlt

SETUP OF CONTROLS - MODEL SR-Sl RELAY TESTER

CONTROL e o o POSITION

“Power ON" Switch' ... ;4. - l L K N ... ."'...'. * e s’ '. 0.0 .OFF ’

"Timer Operation Selector” Switch...}}.}.}..UPPER—"N;O;MAINT."

LOWER-"CONT."

MMadn CONELOL e v vereecsesasnsnsnnsensssessssdero (counterclockwise)
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CONTROL - POSITION _

"Aux. ?°wern_SWitChopoguocypo’ocy@yﬁcfmooouvINTiF

"voltmeter R&nge" SWitCho...-;.-;.;;..-;-3.1.5 or 705 dépenaing upon
' position of "D.E.T." Switch

"Voltmeter Selector” Switch.iieeeceesessss "D.ET"
"Aux. Selector” SWALCReeavvsosessscsssessse "D.ET."
HAUR. COMBIOLTreenseesnscnnsssnsansssansesedero (counterclockwise)
"AC Range” SwitCh..ceecoecsccssnarsvscscaaslOid
"DC Range” SHAECR. < suveeenssssassassaancess 5A

;ﬂ“ﬁéiniﬁmhetérlRahgé" Swiédh..;...;;,.;;{.;sa oﬁ“iOA'dépénding upon
position of "D.E.T." Switeh

myoltage Relay Test™ (DET) Switch.........Position l-4 (as desired)
“Output #1"'#2" Switcheesssncsossnanaen o‘ o';.o . "Output #1“ E

1. Connect SR—Sl;tb a'suitable'sOuféé of poWef“as“indicatedfoﬁﬁthe
" nameplate and ground. BE SURE THE MAIN SWITCH IS OFF. = CHECK
THE "POWER ON" LIGHT. . o ' ’ ‘

2. Connect Polarity terminal (%) of relay direction unit current
operating coil to the Polarity terminal () of ™AC OQutput #3".
The other relay operating coil terminal should be connected to
the desired tap of "Output #1". - .

3. Connect the relay voltage polarizing coil to "AC Output #3"
terminals. The Polarity terminal -(£) of the relay voltage polar-
1zing coil should be connected to Non~Polarity terminal of -

"AC Qutput #3". = o .
4. Connect Continulty light so as to observe operation of directlonal
unit contacts. If necessary, block other contacts to allow this
.. observation. R : e e : -
5. Turn "Power ON" Switch ON. "Power ON" light should glow.
6. Initiate unit by pressing "Initiate" Switch.

7. Rotate "Main Control®™ clockwise until relay directional contacts
~close as indicated by glow of Continuity light. o

8. Read and record values of_voltage_aﬁd current.

9. Remove blocking from relay.

Downloaded from www.Manualslib.com manuals search engine



http://www.manualslib.com/

3 - 107

Pickup Impedance Units Zone l Zone 2 Zone 3

--Test Equipment Required S : - e
Model. SR=-51 Relay Tester :
Model CS=5,. CS-6 or (S-7 Phase Shifter & Phase Angle Meter

"Note: Please refer to CSa7 instruction book- when testing
o with Model C8-7 : .

SETUP OF CONTROLS - MODEL SR-51 _
CONTROL _ _ o Posxmxon

"Power ON" Switch“ll..l'....'.‘...l....."OFF

"Timer Operation Selector" Switch..........UPPER—"N O.MAINT."
: " LOWER-"CONT."

"Main Control"........;.;.......;..........Zero (countercleekwiee)
“Aux. Power Switch.'.,“".........'....QI EXT" B

"Voltmeter Range" Switch...........;.......So that test voltage may
. . - ~be. read on. UPPER 1/3 of scale

"Voltmeter Selector" Switch................"AC-3"
"Aux. Selector™ SWALCR s euseeennunssonnness"AC=3 150"
7 "Aux. Control"...;...............}.........Zero (counterclockwise)
"AC Range"™ SwitCheisesvirseseevescansassasessl0A
"DC Range" Switch....eeorerecoctrosnrinssss 54 .

"Main Ammeter Range" Switch...eveseseaiesss S50 that test current may be
_read on UPPER 1/3. of scale

’ "Voltage Relay Test" (DET) SWitCh. se 40 e e oset "NORM“ o
 "Output #1-#2" Switeh. .....................“Output A
SETUP OF CONTROLS - Model CS=5 or cS-6 ' S

"CONTROL R R T B TS POSITION
"Power ON-OFF" SWAECNe + e n v e emaeennerssesss OFF
"Input Voltage Selector"Q;.................As required (Not on CS-6)
"Phase Shift Adjust Coarse"...iesesnssseesAny position
"Phase Shift Adjust Fine...veeesesssssae.Counterclockwise

SWitch (upper right) L I I B N N A I LR B B B B "Phase Shift Output "
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Connect SR-S1 "AC Output #1" to relay current operating coil
terminais. The relay current coils should be connected :in series.
Observe polarity. L e : o

Connect all relay ﬁotential-polariiihg-éoils in parallel and
across "AC Output #3" binding posts. Observe polarity.

Connect.Continuity llight S0 as to observe operatlion of Impedance
Unit #1 trip circuit_contacts. '

Turn "Power ON" Switches ON. "Power ON' lights should glow.
Initiate unit by pushing "Initdate" Switech.

Adjust current throﬁgh operating éoils of relay tb'the'dESiféd value
by rotating the "Main Control™ on the SR-51 clockwise. (suggested

5 ampsS.)

Adjust Phase Shifter to desired Phase Angle. (suggested relay

.. angle of max;mgm”torgue.) Continuity-light_should glow.

9.
10.
11,

12.
13.
14,

15.

‘Increase applied voltage by rotating "pux. Control” on SR-51

clockwise until Continuity light is extinguished. Increase
voltage 10-15 volts above this point. - Then slowly decrease -
voltage by counterclockwise rotation of "Aux. Control" on SR-51
until the Continuity light glows. Record these values of.

current, voltage and phase angle as pickup of Zone 1 Impedance:

Return "Main Control' and "Aux. Control" to zero positions.
Jumper relay timer contacts.

Connect Continuity light to observe operation of Impedance Unit:

" #2 trip circult contacts.

Repeat Sﬁeps=6-9 above. - Record the values of current, voltage and
phase angle as pickup of Zone 2 Impedance Unit. )

Connect Continuity light to observe operatidﬂ'Of'Iﬁpédanée Unit #3
trip circult contacts. T e : : e e

Repeat Steps 6-9 above. Record the values of current, voltage and
phase angle as pilckup of Zone 3 Impedance Unit. B

Turn test sets OFF and pemove all relay blocking and 3um’pérs'.' |
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Timing Test - Zone 2 Impedance Unit

SETUP OF CONTROLS BEFORE TEST - MODEL bR-51;“E

CONTROL ' : POSITION

"Power ON" Switch.".l'l......O..C.....'..’OOFF

"Timer Operation Selector” Switch...........UPPER - "N. O MOM" ‘
: : . - LOWER - "CONT o

"Main Control'..............................Zero (counterclockwise)
“Auxl Power“ switch.l‘l..ll.l..‘l...l.‘.‘;l.’tExT "

"Voltmeter Range" SWLECH. s e vecssiesosaesses S0 that test voltage will
- o - be read on UPPER 1/3 of scale

"Voltmeter Selector“ Switch..........c....;."AC EXT.

TAux. Selector“ Switch...................... 'DC lSOV“

. "pux. Control" ..............................Zero (counterclockwise)
"Ac'aangeﬂ”sqitcn,l,.;;;;.geo,:;;L;,,;@c;;.,195 S

"B RANZE" SWLECH e ssonnnesnesessosoansans 58

"Main Ammeter Range" Switch.................So ‘that test current will be
. © - ‘'pead on UPPER 1/3 of scale

"Yoltage Relay Test" (DET) Switch.x.:.s.;.;aset'"NOBM?;
!'Output #l_#a!! Switch .. » ..... L B BN B BN J '. - " ‘.. ._..‘_. LN ] ' ... L] '!Output #l" B
SETUP OF CONTROLS BEFORE TEST - MODEL CS-5 or CS-6

CONTROL . POSITION

"Power ON-OFF" Switch.............;;.{;.... OFF N

"Input Voltage Selector".....;.;......‘.....As required (Not on CS-6)
"Phase Shift Adjust CoarseM...ieesveieeocas oo TAT

‘"Phase Shift Adjust Fine"............i..¢...Counterclockwise

Switch (upper Pight).eeveeessssssscnesessss. "Phase Shift Output”

alslih.com.manualssearch enging. ...
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1. Conneect SR-51 "AC Output #1" tOVre1a§~cﬁrrent-operatiﬁg-éoii
terminals. The relay current coils should be connected in
sepies. Observe polarity. : S ERURELARIE R

2. Connect'all'relay'poténtial polarizing coils in parallel and
to "Phase Shifter Output" terminals of CS-5 or CS~6.. Observe
polarity. ' ' ' ' e

3. Connect a pair of light leads from "Phase Shifter Output" termin-
als on CS=5 or CS-6 to "External Voltmeter" terminals on SR-5l.

4. Connect "DC Output” binding posts on SR=51 to relay terminals’”
so that lower contact switch of relay may be gngrgized._ -

5. Rotate "Aux, Control" 1/2 turn clockwise. e | _

6. Turn "Power ON" Switches ON. "Power ON" lights should glow.

7. Set Pointer Pre-Set on Main Ammeter to 1/2 division below
desired test current. This value of current should be high enough
to pick up Zone 2 Impedance Unit. It may be calculated from
relay settings and voltage avallable from "Phase Shirter;Output".

8. Rotate "ain Control" clockwise to increase currént_to_desired_.
value. Jog "Initiate" Switch. Set CS=5 or CS-6 to desired
phase angle. o .

§. Connect "Relay Contacts" binding posts on SR-51 to relay terminals
.. @o that:closure of "Timer 1" contacts may be obgerved. '

10. Adjust "Timer Operation Selector” Switeh, UPPER-"N.O:. MAINT.Y,
LOWER - "TIMER". ' ' ' '

11. ‘Initiate unit by pressing "Initiate" Switceh. .
12. Record time to trip. = ' R
Timing Test - gpné:3 Impedance Unit

Repeat Steps 1.through 12 above except that 1n'Stép”9;'éonneCt“so
. .as to time closure of Timer 2 contacts. . . B

Pickup of Targets

See DC Target and Seal-In test procedure.

ngn,Loaded.f rom.www.Manualslib.com. manuals search.engine . . . DO Y
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TYPICAL TESTS FOR DC AUXILIARY RELAYS
: ' Model SR-51 Only. . ... -

ALWAYS REFER TO MANUFACTURER'S LITERATURE. BEFORE TESTING . .

“Type of Tests

Pickup
Dropout

~.SETUP OF CONTROLS BEFORE- TEST .. -

GONTROL " posITION
"POWEr ON" Switch.‘........l.'.....'.‘...'..OFF. . |

"Timer Operation Selector" Switch.....UPPERn"N.O.MAINT“
LOWER="CONT" .

» “Main control""....O‘C......l.....‘l.zero (counterclockwise)
"Aux. Power" Switch...‘...‘OCIOOQQCOOO"INT"

"Yoltmeter Range™ Switch...esees......50 that desired test voltage
will be read in upper 1/3 of scale

"Voltmeter Selector” Switeh...........DC

"Aux. Selector" Switch...veeveeesees..150 or 300 DC

"Aux. antrol"....:...................Zero (counterclockwise)
"AC Range" SWALCH.s..eveesseeesesssa..104

"DC Range" Swiltch...vveeerecersnsanseabA

"Output #1-#2" Switch...eeeeeevesesss."Output #1"

"Main Ammeter Range" Switch........ «++500

"Voltage Relay Test"(DET) Switch......Set "NORM"

Testing Pickup and Dropout -

1. Connect Model SR-51 to a sultable source of power as indlicated on
the nameplate and ground. BE SURE THE MAIN SWITCH IS QFF. CHECK
THE "POWER ON" LIGHT. )

2. Connect relay operating coil terminals to "DC Output” binding
posts of test set.

3. . Connect light leads from test set blnding posts marked "Relay
Contacts" to trip circuit contact termlnals of the relay.
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Turn "Power ON" Switch:ON.  “PowerHON?flight;Should glow.
Initiate unit by pressing "Initiate™ Switch. -

Rotate "Aux. Control" clockwise to increase output until continulty
light glows. ’

Read pickup voltage on voltmeter. Record.

Rotate MAux. Control" counterclockwise to decrease output until
continuity lighp_ex;;nguishes.

Read dropout &dltage on véitmeter. " Record.

Turn test set QFF.
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. TESTING DC TARGET AND‘SEAL#IN-UNITS (Operations Indicator)

The operating coil of the Target and Seal-In unit 1is usually located
. in the same clrcult as the relay trip circuit contacts. Therefore,
when using the relay's trip circult terminals as a connection to
energize the Target unit operating coll, the relay's trip circuit
contacts must be closed cr shunted.

‘Testing o |
'.Always refer to. manufacturer 8 literature before testing._
. Type of Test
1. Plckup
SETUP OF CONTROLS BEFORE TEST
CONTROL St T POSITTION |

i

)"Power ON” SWitchoo.oo-cooooooooooo-.-.-oaoFF :

"Timer Operation Selector' Switch.........UPPER—“N 0. MAINT."

- . . LOWER=- "DC"

"™™Main Control".....;..;;..;;.;..;;;;;.Q...Zero-(counterclockwise)
"Aux. Power T e

"Voltmeter Range" Switch..................300

"Voltmeter Selector” Switche.iewsosevssoes’ EXT AC“

"aux. Selector” SWitcCheicessressarssseseassd VDC

"Aux. Control“............................Zerq (counterclockwise)
"AC Range Switch"...eeeevvvssvesrreccnass 104

"DC Range! SWitcCh.eceeeesssevosecccesoesssssAs desired

"Main Ammeter Range" Switch...sveiesseess”"500"

"Voltage Relay"(DET) Switchee..eeeooeess..Set "NORM"

"Output H#l-#2" SWiltch.eseseeeosesssaessasss"Output #1°
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u'
5.
6.

'.CRECK‘THE,“POWER.ON" LIGHT.

Connect light leads from bi
‘to operating coll of Target and Seal-In units.

4.2

Connect Model SR-51 to a sultable source of power as indicated
on the nameplate and ground. BE SURE THE MAIN SWITCH IS OFF.

nding posts marked "Relay Contacts™

If necessary, close relay trip circult contacts. This may be
done electrically or mechanically. To close these contacts
electrically, energize the proper operating coll from -
"Output #1" or "Output #2" of the test set. When "Output #1"
is used, it will be necessary to adjust the test set Main:
ammeter switch so that the current required to close the relay
trig circuit contacts may be read on the upper 1/3 of ammeter

Turn "Power ON" Switch ON. "Power ON".light should glow.
Initiate unit by pressing "Initiate™ Switeh. _

When relay trip circult contacts are cloaed\electrically,
rotate ™ain Control" clockwise to energize proper operating
coil. _ _

Rotate ™ux. Control" slowly (clockwise) to increase output

. until Target shows or Seal-In plcks up.

Observe DC amperes on DC Ammeter and'record,_

Open relay trip ecircuit contacts. The DC trip c;rcuit should
remain_energized through the Seal-In contacts. o

anualslib.com manuals search enging
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TESTING INSULATION RESISTANCE

_SETUP OF CONTROLS BEFORE TEST

CONTROL . POSITION
"Power ON" Switch"- .'.l‘..........l.l‘.“..i.oFF. .

"Pimer Operation Selector" SWitche.sss e+ JPPER="N.O.MAINT." =
N LOWER~"OFF"

"Main Controlﬁ............................Zero (counterclockwise)
"Aux. Powex" SWALCH. e essesssansnsanoneness "INT."

"Yoltmeter Range" SWAECH. s seesoassaveneessTINS, RES."

"oltmeter Selector” SWitch...eeseesssssss"INS. RES.""

TAux. Selector” Switch.................... "TNS. RES."

"Aux. Control" B v ieeesisescesaianaseisesiiZero (counterclockwise)
MAC RAnge" SWGCHeseseereooosesocassoiossslOA

"DC Range” SWALCH...eeesvsesoessrssnssesssBh

"Main Ammeter Range" SWLCN.....eecss..ss.500

"Yoltage Relay Test"(DET) Switch...:......Set "NORM."

:“Qutput #l-#zﬁ_Swiﬁoh}.;.;...........;.:..“Output'#l""“

Testing

1. Connect the SR~51 to.a sultable source of power as indicated
on the nameplate and ground. BE SURE.THE MAIN SWITCH IS OFF.
CHECK THE "POWER ON" LIGHT.

2. Connect high voltage test leads to terminals marked "INS. RES."
3. Throw "Power ON" Switch to ON. "Power ON" light should glow.
w4, Initlate unit oy_prossing_“Initiato? Sw1ooh.‘. | |
"S{"Méke sure test probes are séparotod; R

6. Increase "Aux. Control" (clockwise) until reading of infinity is
obtained on megohm scale of voltmeter on SR-51.4

. 7. .Apply test probes to the equipment to be tested. The relay
components will not be harmed as long as one probe ‘is applied
to relay frame and the other to all external terminals of the

. relay. If the relay insulation 1is good, the megohmmeter should
" continue to read in upper 10% of scale. :

CAUTION

" TEST' PROBES HAVE 1200 VQLTS AC IMPRESSED
ON THEM. CARE SHOULD BE TAKEN IN HANDLING

Qovvnloaded from.www.Manualslib.com manuals search engine
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PTYPTCAL TEST FOR HEATER TYPE THERMAL MOTOR OVERLOAD RELAYS

SETUP_OF CONTROLS BEFORE TEST -
CONTROL POSITION

"Power On" Switch...}..................OFF

ndmern Operation Selector™ . veecisesse . UPPER « "N.C. MOM",
LOWER - "CONT®

"Main Control"-...,......,.........,...Zero (counperclockwice51
"Aux. Power" Switcn...,......,.......,.“iNT” .
"Voltmeter Range" Switcn.,..,.........,“3OQ“

"Voltmeter ScicctorP'Switch............"EXT. AC*™

"Aux. Selector” Switch....cceeseseeees"VERN" |
"Aux. Control" ceseessrstsarassessessasalero (counterclockwise)
"AC Range" Switch......................IOA

"DC Range" Switch......................5A

"Main Ammeter Range" Switch............S0 that test cnrrent may be
) ] read on upper 1/3 of scale.

"Voltage Relay Test"(DET) Switch.......Set "NORM"
MOULPUL. #1e#2" SWALCR. .. eesessesssnes. OUEDUE #L

Test Procedure

1. Refer to manufacturer's literature for oonnection points and
TINE-CURRENT Curves of the device to be tested.

2. Connect the test set to ‘a sultable source of power as indicated
on the nameplate. BE SURE THE MAIN SWITCH IS OFF. CHECK THE
"POWER ON" LIGHT. o e -

3;' Connect operating coil cr heater of device to be tested to
"Output #1" of the test set.

4, 'fConnect relay contacts of device being tested to "Relay Contacts
: binding posts of test set. o _

5. "Preset main ammeter needle 1/2 division below desired test
current through the use of the pointer pre-set. ‘
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9.
10.

11,

12.

}3.5

4 - 5

Turn "Power ON" Switch ON. "Power ON" 1ight should glow.

Jog test set wilith "Initiate" ‘switch and rotate "Main Control"
clockwise to increase current to desired value.

Set "Timer Operation Selector" Switch,’ UPPER - "N.C. MAINT",
LOWER - "TIMER".

’ Reset timer to Zero.
“Initiate unit with “Initiate" Switch and run test.

-If minor adjustments in current are necessary, use "Aux. Control“

Timer stops and test set wlll de»energize when. device under test

- trips.

Read timer and record results. vCompare to_manufadturer!s_
specifications..- o ;. ST L
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N THERMAL OVERLOAD RELAYS
(Westinghouse Type BL-1) -(General Electric Type TMC)

GENERAL

The Westinghouse Type BL-1 1s a thermal overload relay baslcally
designed to provide overlocad running protection of a motor. The
relay may be used anywhere if the current transformer ratio is such
that at full load current of the motor, the relay receives between

2.5 = 5.0 amperes. The relay setting is changed by moving an indlcator
on a sliding scale and/or changing the position of short~-circulting
links. When the scale pointer is set to one of the indicated current
values (motor full load current), the relay contacts will close in
approximately 60 minutes if the current increases to 125% of motor full
load current. (NOTE: The full load current must have been. flowing
long enough for the temperature rise to reach a constant value.)

The General Electric Type TMC is a thermal relay also providing over-
load running protection for motors. The range of adjustment of the
relay is from 2.01 - 5.09 amperes (eurrent transformer secondary
currents). However, the relay rating is changed through the use of

10 interchangeable operating coils. The relay 1s provided with a screw
adjustment to vary the setting of each operating coil from $0% to 110%
of the rated coil current.

Both the BL-1l and TMC relays are amblent compensated and are equipped
with instantaneous elements for short circult protection of a motor.

Testing
. Type Of Tests

Time Current Characteristles
Instantaneous Pickup

SETUP_OF CONTROLS BEFORE TEST

CONTROL POSITION

"Power ON“ Switch..l.l'.........'.QCOOFF

"T4mer Operation Selector® Switch....UPPER "N.O. MOM"
LOWER "CONT."

"Main CONETOL e cevcvocansnsanonnssessl@PO (counterclockwise)
'?Auxi Power" Switch.."....OCOOOOOCQAO‘INT

"Joltmeter Range" Switch..eceeveo...."300"
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. CONTROL _ ' POSITION

"Voltmeter Selector” Switch.........’EXT AC"

"Aux. Selector' Switch..............VERN

“Aux. Control” ......................Zero (counterclockwise)
"AC Range" Switch...eecececeseessio 104 ‘

"DC Range™ Switchiesesvececscasseeeedl

"Main Ammeter Range“ Switcheeeeeos..80 that test current may be
_ read in upper 1/3 of scale.

"Joltage Relay Test" (DET) Switch...Set “NORM"'
"Qutput. #1-#2 Switch................Output #1

Fel

Testing for Time Current Characteristics

1. "Refer to manufacturer's literature for connection points and -
TIME-CURRENT curves of the relay to be-tested. :

- 2. Connect the SR-51 to a suitable source of power as indicated
T on the nameplate. BE SURE THE MAIN SWITCH IS OFF. CHECK THE
"POWER ON" LIGHT.

3. Connect the relay thermal unit operating coil terminals to the
test set "AC Output #1" terminals. . -

4. Turn "Power On" switch "ON". "Power On® light should glow.

5. - Use main ammeter pre-set to set the main ammeter needle approx-
imately 1/2 scale division below desired test current.

- 6. Jog the" test set by alternately pressing and releasing the
"initiate" switch. ~ At the same'time rotate the "Mailn Control"
clockwise, until the main ammeter needle moves off the pre-set
and indicates the desired amount of. test current.

- .T.L..Connect test set "Relay Contacts" binding post to the relay trip
.. eircuit contact terminals associated with the relay thermal
element. _

8. If necessary allow the relay coil to cool down to approximately
room temperature.

9. Set "Timer Operatlon Selector' Switeh, UPPER - "N.C. Maint”,
) LOWER - "TIMER".

10. Reset tlmer to zero.
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11.
iz2.

130

148,

Tnitiate unit with "Initiate" switch and run test.

If minor adjustments 1n current are necessary, use "Aux.
Control." _

Timer will stop and test set will de-energize when thermal
unit trip circuilt contacts of relay close. =

Read timer and record results. " Compare to manufacturer's
specifications. \

Testing Instantanecus Trip

1.

5.
6.
7.

10.

1.

-Connect the SR-51 to a suitable source of power as indicated

on the nameplate and ground. BE SURE THE MAIN SwITCH IS OFF.
CHECK THE "POWER ON" LIGHT.

Connect 1nstantaneous unit operating coll of the relay to-
toutput #1" of the test set.

Connect light leads from binding pcsts marked "Relay Contacts"

_ on the test set to instantaneous unit trip circuit contact

terminals on the relay.
Set "Timer Operation. Selector” Switch, UPPER - "N. 0 MOM"

' 'LOWER - "FAST TRIP".

Turn ?Power ON" Switeh ON.

Initiate unit by olding in “Initiate" Switch.

Rotate "Main Control' (clockwise) to increase current until timer
stops.

Rapidly.read this value,of current.and.releaSé "Initiate" switch.

WARNING 11! CURRENT IS FLOWING THROUGH THE RELAY COIL
. " UNTIL "INITIATE" SWLTCH IS RELEASED.
. PHEREFORE. IT IS _IMPORTANT TO READ THE
vKfﬁF"6F“éﬁﬁﬁEﬁT"ﬁK?TﬁE?"“““’“"ff‘"

Decrease setting of "Main Control' about 10% and jog the

IIV“Initiate“ switeh. Determine minimum setting of "Hain Control"

where relay instantaneous trip circuit contacts of the relay

consistently close when the test set "Initiate” switch is pressed.

Read and record pickup current.

S Turn test set off.
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TESTING ROWAN MAGNETIC OVERLOAD. RELAYS -

1. Types of Tests

a. Pick-up
b, Timing

"NOTE: The pick-up test is not normally performed unless it
1s desired to change the setting, or it is suspected
that the setting has been changed '

Pick-ug

1. . Remove dashpot from the relay by releasing retainers and '
_ bearing pin._ Set dashpot aside in an upright position.

2. Secure proper calibrating weight from manufacturer and suspend
from lower control arm attached to relay armature, _

3. Follow test set setup of controls and steps (1) through ()
under "?ypical Tests for Heater Type Thermal Motor Overload
Relays.' o

4. Turn'"Power ON"™ Switch ON.  Power ON light and continuity light
- .. should glow. .

5. Initiate test set by pressing "Initiate" switeh.

6. Rotate "Main CQntrol" clockwise until continuity 11ght 13 ex-
tinguished. _ :

t:7. Read. and record this value of current as pick-up..

Timing "

1. Remove calibrated weight and re-install dashpot if disconnected
previously. Operate armature by hand several times to reset
piston and oil. ‘ :

2. Follow entire procedure for "Typical Test for. Heater Type Thermal
Motor Qverload Relays."

Downloaded from www.Manualslib.com. manuals search endine



http://www.manualslib.com/

TESTING. MULTI-POLE MOLDED CASE. CIRCUIT BREAKERS
ALWAYS REFER TO MANUFACTURER'S LITERATURE BEFORE TESTING .

SETUP OF CONTROLS BEFORE TEST

GONTROL . POSITION _

“Power GN" switch. L J " . . L 3L B BE 2 ) ... * ..C . ..I. OOFF

“Timer Operation Selector" Switch......UPPER - "N.C. MOM", -
.. LOWER - "OFF"

"Main Qontrol"....;.;;......;c.;.......Zero (counterclockwise)

"Aux. ?ower".swiccn;.;;;.;.........L;;;Inm” ' o

“Voltmeter Range" Switehe.oecoorsccnnse n300"

"Voltmeter Selector® Swibch............EXT AC

"Aux. Selector" Switch................."VERN“ &

"AuX, COntrol ereeeescecnsssensaesane OO (counterclockwise)

"AC Range" switch......................1oa -

"DC Range” SWAtCH.«s.serensnenensscnss 5 S

"Main Ammeter Range" Switch............S0 that desired test current
:iglg? read on upper 1/3 of

'_"Voltage Relay. Test"(DET) Switch.......Set NORM
“Output #1-#2" Switch..................Output #1

Testing _ ’
1. Connect test set to a suitable source of power as indicated on
the nameplate and ground. BE SURE THE MAIN SWITCH 1S OFF.

CHECK THE "POWER ON" LIGHT.

2. Connect one pole of circult breaker to be tested to "Output #1"
terminals of the test set.

3. Connect another pole of circuit breaker to be tested to "Relay
Contacts™ binding posts of the test set.
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9.

1001

11,
12.

13.

4 - 11

" ppeset mailn ammeter needle 172 division below desired test

current through the use of the polnter preset.
Turn "Power ON“_Switch ONM. "Power ON" light should. glow.
Close circult breaker under test.,

Jog test set with "Initiate" switch and rotate "Main Control"

_(clockwise) to obtain desired test current.

Adjust "Timer Operation Selector“ Switch - UPPER - "N. C MAINT"
LOWER - "TIMER".

Reset timer to zero.

-Initiate unit with. "Initiate“ Switch and run test.

If minor adjustments in current are necessary,. use "Aux. Control"

Timer stops and test set de-energizes when circuit breaker under
test trips.

Read timer and record results. Compare to manufacturer's
specifications. _
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. TESTING SINGLE POLE MOLDED CASE CIRCUIT BREAKERS

NOTE: . The MULTI-AMF test set must be equipped with a Current
" Actuator (optional accessory) to use this test procedure.

SETUP OF CONTROLS BEFORE TEST

CONTROL S © o pOSITION
'"Pawer‘onn SWAEGH s v vvinvsenseannsesss sOFF °

mpimer Operation Selector® Switch......UPPER - "N.O. MOM"
: LOWER - "OFF"

"Main Control"...;...;;....;;ﬁ..;...;.;Zero'(counterclockwise)-
"aux. Power" $witqh}};.}.};.....Q.;..;."INT" '
‘}ﬁvéitmeterﬁﬁath" SWLECH . ceaasnsnnesss 300"

"Voltmeter Selector” Switeh...;.,f,,.,."EXI,EACﬁ

“Aux.'Selector“ Switch.................ﬁVERN".

MAUX. CONETOL"evvvocsesssssacecasssssssléro (counterclockwise)

"AC Range™ SwWitCh..cseseeveveacacoasssss10A

"DC Range’ SWitoh..ceoeeeuiescesssevesssDA

"Main Ammeter Range" Switch............S0 that desired test current
may be read on upper 1/3 of
scale.

“foltage Relay Test" (DET) Switeh......Set "NORM"
"Qutput #1-#2" Switeh.....eveeieossess. Output #1

Testing

i. Connect test set to a sultable source of power as indicated on
the nameplate and ground. BE SURE THE HMAIN SWITCH IS QFF.

2. Connect single pole circult breaker to be tested to "Output #1"
terminals of the MULTI-AMP.

3. Preset main ammeter needle 1/2 division below desired test
: current through the use of the pointer preset.

4. Turn "Power ON" Switch "ON"™. "Power ON" light should glow.

5. Close circult breaker under test,
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9.
10.

l2.

b - 13

Jog test set with "Initlate" Switch and rotate "Main Control
(clockwise) to obtain desired test current.

Adjust "Timer Operation Selector" Switch, UPPER - "N.O. MOM"
LOWER - "TIMER".

Reset timer to¢ zero.
Initiate unit with "Initiate" switch and run test.
If minor adjustments in current are necessary, use "Aux. Control”.

Timer stops and test set de-energizes when circuit breaker under
test trips.

Read timer and record results. Compare with manufacturer's
specificatlions.
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5.1

SERVICE DATA

Your MULTI-AMP test set basically useSfSﬁréightfofwafd_6ircﬁits
and components requiring little or no routine servicing except
for cleanliness.

The following maintenance is recommended:
" 1., Open the unit every six months and examine for:

- b. moisture

¢. corrosion
d. condition of relay contacts

2. Remove dirt with dry'compfésséd:air;  -

~ ‘ ' 3. Remove moisture by 6pen1ng unit as much as possible and.
L : putting it in a warm dry environment.

4, As corrosion may take many forms, no specific recommenda-~
tions can be made for 1its removal.

5. The contacts on relays and contactors should be examlned
for pitting and burning. The contacts on control relays
and contactors may be burnished with a diamond dressing
tool 1if not too badly damaged. If excessive pitting or
burning has occurred, the relay or contactor should. bve
replaced. &

Current Actuator

The minimum amount of output current which will cause the Thyratron
tube to "fire" and.operate the relay 1is between 10% and 20% of

full scale on the ammeter. This point is factory set and may be
adjusted in the field by means of the potentlometer on the control
chassis. This potentiometer is located next to the Thyratron tube
and has a screwdriver slot and shaft lock. :

Adjustment:
1. Set the controls on the unit so that output may be obtained.
2. Set "Mailn Control" at zero and put a short cilrcuif across

the output of the unit. The lowest voltage, highest
current tap and "Common for Ammeter" is used.
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Set controls for "CA™ operation.
Set "Ammeter Range” switch to any position.

Turn power ON and rotate "Main Control” until the ammeter
indicates 20% of. full scale.

AdJust the potentiometer until the timer hands Just start
running at this point.

If attempt is made ‘to make the M"CA"™ pick up at too low a
current value, the unit will ohatter when the load circult
1s broken. -

The sensitivity of the "CA" eircuit will vary slightly
due to the phase angle of the load and agling of the Thyra=
tron tube. _ _

If the "CA" refuses to operate, the 2921 tube should be
replaced first. -
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