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VOLTAGE RELAYS 
TYPE IAV 

INTRODUCTION 
These relays are of the induction disk construc­

tion. The disk is actuated by a potential operating 
coil on a laminated U-magnet. The disk shaft 
carries the moving contact, which completes the trip 
or alarm circuit when it touches the stationary con­
tact or contacts. The disk shaft is restrained by a 
spiral spring to give the proper contact closing 
voltage, and its motion is retarded by permenanet 
magnets acting on the disk to give the correct time 
delay. 

There is a seal-in unit mounted to the left of 
the shaft as shown in Fig. 16. This unit has its 
coil in series and its contacts in parallel with the 
main contacts such that when the main contacts close, 
the seal-in unit picks up and seals in. When the 
seal-in unit picks up, it raises a target into view 
which latches up and remains exposed until released 
by pressing a button beneath the lower-left corner 
o1 the cover. 

The case is suitable for either surface or semi­
flush panel mounting and an assortment of hardware 
is provided for either mounting. The cover attaches 
to the case and also carries the reset mechanism 
when one is required. Two of the cover screws 
have provision for a sealing wire. 

The case has studs or screw connections at both 
ends or at the bottom only for the external con­
nections. The electrical connections between the 
relay units and the case studs are made through 
spring backed contact fingers mounted in stationary 
molded inner and outer blocks between which nests 
a removable connecting plug which completes the 
circuits. The outer blocks, attached to the case, 
have the studs for the external connections, and the 
inner blocks have the terminals for the internal 
connections. 

The relay mechanism is mounted in a steel 
framework called the cradle and is a complete unit 
with all leads being terminated at the inner block. 
This cradle is held firmly in the case with a latch 
at the top and the bottom and by a guide pin at the 
back of the case. The cases and cradles are so 
constructed that the relay cannot be inserted in the 
case upside down. The connecting plug, besides 
making the electrical connections between the re­
spective blocks of the cradle and case, also locks 
the latch in place. The cover, which is fastened to 
the case by thumbscrews holds the connecting plug 
in place. 

To draw. out the cradle from a single ended 
case, the cover must first be removed. Then the 
connecting plug can be drawn out. In so doing, 
the trip circuit is first opened, then the voltage 
circuits are opened. After the connecting plug 
has been removed, the lower latch can be released 
and the cradle easily drawn out. To replace the 
cradle, the reverse order should be followed. 

APPLICATION 

These relays are protective devices to close 
trip or alarm circuits whenever the voltage applied 
to their operating coils reaches some predetermined 
value. Figures 5 through 8 demonstrate some of 
the applications. The functions are described in 
greater detail in the paragraphs the follow. 

OPERATIWG C HARACTERISTICS 

The Type IAV51A is an overvoltage relay with 
single-circuit closing contacts which close when 
the voltage increases to pick-up value as set on the 
tap block. The time delay in closing the contacts 
is determined by the setting of the time dial at the 
top of the shaft. The time-voltage characteristics 
of this relay are shown in Fig. 1. 

The Type IAV51D relay is a low pick-up, 
voltage relay normally used for ground fault pro­
tection on a-c rotating machines. It is of the same 
general construction as the Type IAV51A relay ex­
cept that it has a capacitor and tapped resisto1· 
connected in series with the operating coil. The 
capacitor is added to tune the circuit, giving a low 
pick-up voltage at rated frequency. At rated voltage 
the operating U-magnet is highly saturated, in­
creasing the impedance of the circuit thus limiting 
the current to a safe value. The taps on the re­
sistor are connected to the tap block to provide 
a four-to-one range of pickup. As shown in the 
typical external connection diagram, Fig. 6, this 
relay is connected to the machine neutral potential 
transformer through a closed contact on the auxi­
liary tripping relay, hence is energized only when 
a ground occurs. To obtain still lower pickup than 
the normal calibration, it is permissible to insert 
an inverted potential transformer between the ma­
chine neutral transformer and the relay coil cir­
cuit. Time curves are shown in Fig. 3. 

These instructions do not purport to cover all details or variations in equipment nor to provicle lor every possible 
contingency to be met in connection with installation, operation or mailttenance. Should further information be delired 
or should porticuivr problems arise which are not covered sufficiently lor the purche1ser's purposes, the maHer should 
be referred to the General Electric Company. 

3 www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



GEH-1814 Voltage Relays Type IAV 

The IAV51K relay is similar to the IAV51D 
except that it has an external capacitor. 

The lA V52A relay is similar in every respect 
to the lA V51A relay except that it has additional 
contacts for closing a second circuit. 

The lA V53A relay is an under-and overvoltage 
relay with double-throw contacts. The left-hand 
contacts close as the voltage increases to some 
predetermined value. The right-hand contacts close 
when the voltage decreases to some lower value. 
Between these two voltage values both contacts are 
open. Time-voltage characteristics are shown in 
Fig. 2. 

The Type lA V53B relay differs from the Type 
lAV53A relay in that it does not have seal-in ele­
ments. Time-voltage characteristics are shown in 
Fig. 2. 

The Type lA V53C relay is similar to the Type 
IA V53A relay except that there are no taps on the 
coil. The relay is adjusted to close its right con­
tacts in 10 seconds when the voltage is reduced 
from 58% rated voltage to zero voltage; with this 
calibration the relay closes its left contacts in ap­
proximately 10 seconds when the voltage is in­
creased from 58% of rated voltage to rated voltage. 
These relays are used connected line-to-ground so 
that under normal conditions the relay receives 58% 
of rated phase-to-phase voltage and both relay con­
tacts are open. If the phase to which the relay is 
connected is grounded, the relay voltage goes to 
zero and the right-hand contacts close in 10 seconds. 
If either of the other two phases are grounded, the 
relay voltage increases to rated voltage and the 
left-hand contacts close in approximately 10 seconds. 

The lA V53D relay is similar to the Type lA V-
53B relay except that it has a shorter time curve. 
Time-voltage characteristics are shown in Fig. 4. 

RATINGS 

The operating circuit ratings available are 115 
or 230 volts at 60, 50 or 25 cycles. The operating 
coil will stand rated voltage continuously on any 
tap and will stand tap voltage continuously on the 
taps above rated voltage. 

The current closing rating of the contacts . is 
30 amperes for voltages not exceeding 250 volts. 
The current-carrying ratings are affected by the 
selection of the tap on the seal-in coil as indicated 

Amperes 

Function 

2-Amp Tap 0.2-Amp Tap 

Tripping Duty 30 3 

Carry Continuously 3 0.3 

The 2-ampere tap has a d-e resistance of 0.13 
ohms and a 60 cycle impedance of 0.53 ohms while 
the 0.2-ampere tap has a 7 ohm d-e resistance and 
a 52 ohm 60 cycle impedance. The tap setting used 
on the seal-in element is determined by the current 
drawn by the trip coil. 

The 0.2 -ampere tap is for use with trip coils 
that operate on currents ranging from 0.2 up to 2.0 
amperes at the minimum control voltage. lf this tap 
is used with trip coils requiring more than 2 am­
peres, there is a possibility that the 7 -ohm resistance 
will reduce the current to so low a value that the 
breaker will not be tripped. 

The 2-ampere tap should be used with trip coils 
that take 2 amperes or more at minimum control 
voltage, provided the tripping current does not ex­
ceed 30 amperes at the maximum control voltage. If 
the tripping current exceeds 30 amperes an auxiliary 
relay should be used, the connections being such 
that the tripping current does not pass through the 
contacts of the target and seal-in coil of the pro­
tective relay. 

The above data in regard to contact rating ap­
plies to all relays covered by these instructions 
except the Types lA V53B and lA V53C which do not 
have seal-in units. In these cases, the contact rat­
ings are limited in their current-carrying capacity 
by the interrupting ratings as shown below: 

Amperes 
Function Volts 

AC DC 

Make and 125 1.5 0.3* 

Interrupt 250 0.75 0.15* 

at 600 0.00 0.00 

in the following table. * Noninductive Load 
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BURDENS 

Burdens for the various relay types are given 
in the following table: 

Relay Voltage Tap* Volt- Power Watts 
Types Rating Setting Amps Factor 

60 - Cycle Burdens 

IAV51A 115 140 1.3 0.34 0.4 & 120 1.8 0.35 0.5 
IAV52A 105 2.4 0.34 0.7 

93 3.1 0.33 0.9 
82 3.9 0.32 1.2 
70 5.4 0.31 1.7 
64 6.6 0.31 2.1 
55 9.2 0.35 3.2 

IAV510 199 A(16� 35.2 0.08 2.85 
B(24 30.8 0.32 9.75 
C(40� 23.9 0.68 16.2 
0(64 14.9 0.90 13.5 

IAV510 115 A(10� 31.3 0.20 6.25 
B(15 26.4 0.38 9.9 
C(25 20.7 0.72 14.95 
0(40) 13.8 0.93 12.85 

IAV510 345 A{28) 38.6 0.15 5.82 
B{42) 33.4 0.41 13.8 
C{70) 24.8 0.78 19.2 
0{112) 15.9 0.96 15.2 

IAV51K 67 A{5.4� 35.5 0.15 5.3 
B{7.5 32;5 0.33 10.7 
C(12.5) 25.6 0.69 17.7 
0(20) 17.4 0.92 16.1 

IAV52C 199 No taps 36.4 0.23 8.5 

IAV53A, 115 140 2.2 0.32 0.7 
IAV53B, 120 3.0 0.30 0.9 & 105 4.0 0.31 1.2 
IAV53D 93 5.4 0.31 1.7 

82 7.0 0.32 2.2 
70 9.9 0.34 3.4 
64 12.0 0.36 4.3 
55 17.0 0.39 6.6 

IAV53C 115 No taps 5.7 0.29 1.7 

50 - Cycle Burdens 

IAV51A 115 140 1.2 0.34 0.4 & 120 1.6 0.34 0.5 
IAV52A 105 2.1 0.34 0.7 

93 2.8 0.38 1.9 
82 3.6 0.36 1.3 
70 5.1 0.34 1.7 
64 6.2 0.34 2.1 
55 8.2 0.34 2.9 

Relay 
Types 

IAV510 

IAV510 

IAV510 

IAV51K 

IAV52C 

IAV53A 
& 

IAV53B 

IAV53C 

IAV51A 
& 

IAV52A 

IAV53A 
& 

IAV53B 

IAV53C 

Voltage Relays Type IAV GEH-1814 

Voltage ' Tap* Volt- Power Watts 
Rating 'Setting Amps Factor 

50 - Cycle Burdens (Con't.) 

199 A{16� 27.4 0.10 2.76 
B{24 24.7 0.37 9.05 
C{40) 19.1 0.70 13.4 
0{64) 13.3 0.93 12.2 

115 A{10) 37.4 0.21 7.8 
B{15� 30.6 0.52 16. 
C{25 22.2 0.82 18.3 
0{40) 13.6 0.97 13.2 

345 A(28� 31.4 0.15 4.55 
B(42 27.6 0.42 11.6 
C(70) 20.6 0.76 15.6 
0(112) 13.8 0.94 13.0 

67 A{5.4� 29.8 0.12 3.58 
B{7.5 26.8 0.36 9.6 
C{12.5) 21.4 0.69 14.7 
0(20) 14.95 0.92 13.7 

199 No taps 29.6 0.23 7.6 

115 140 1.9 0.32 0.6 
120 2.5 0.30 0.8 
105 3.4 0.29 1.0 

93 4.6 0.31 1.4 
82 6.0 0.32 1.9 
70 8.4 0.35 2.9 
64 12.9 0.29 3.7 
55 13.2 0.35 4.6 

115 No taps 4.8 0.32 1.6 

2 5 Cycle Burden 

115 140 1.1 0.50 0.5 
120 1.5 0.49 0.8 
105 2.1 0.49 1.0 

93 2.7 0.47 1.2 
82 3.4 0.49 1.7 
70 4.8 0.49 2.4 
64 5.8 0.49 2.9 
55 8.2 0.49 4.0 

115 140 1.7 0.32 0.5 
120 2.3 0.30 0.7 
105 2.9 0.30 0.9 

93 4.2 0.30 1.3 
82 5.3 0.32 1.7 
70 7.5 0.34 2.6 
64 9.5 0.34 3.3 
55 12.9 0.39 5.0 

115 No taps 4.2 0.38 1.6 

* Min. pick-up volts 
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GEH-1814 Voltage Relays Type IAV 
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GEH-1814 Voltage Relays Type IAV 
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Voltage Relays Type IAV GEH-1814 

RECEIVING, HANDLING AND STORAGE 
RECEIVING 

These relays, when not shipped as a part of a 
control panel, will be shipped in cartons designed 
to protect them against damage. Immediately upon 
receipt of the relay, an examination should be made 
for any damage sustained during shipment. If in­
jury or rough handling is evident, a damage claim 
should be filed at once with the transportation 
company and the nearest General Electric Sales 
Office should be notified promptly. 

HANDLING 

Reasonable care should be exercised in un­
packing the relay in order that none of the parts get 
injured or the adjustments disturbed. 

STORAGE 

If the relays are not to be installed immediately, 
they should be stored in their original carton in a 
place that is free from moisture, dust, and metallic 
chips. 

INSTALLATION 
LOCATION 

The location should be clean and dry, free from 
dust and excessive vibration, and well lighted to 
facilitate inspection and testing. 

MOUNTING 

The relay should be mounted on a vertical sur­
face. The outline and panel drilling dimensions are 
shown in Fig. 20 for relay Types lA V51A, IAV51D, 
IAV52A, and IAV53C. Fig. 21 shows outline and 
panel drilling for relay Types IAV51K, lA V53A, 
IAV53B and IAV53D. 

CONNECTIONS 

Internal connections are shown in Figs. 9 to 15 
for the various relays. 

GROUND CONNECTIONS 

One of the mounting studs or screws should be 
permanently grounded by a conductor not less 
than No. 12 B & S gage copper wire or its equiva­
lent. 

ADJUSTMENTS 
TARGET AND SEAL-IN UNIT 

For trip coils operating on currents ranging 
from 0.2 up to 2.0 amperes at the minimum control 
voltage, set the target and seal-in tap plug in the 
0.2-ampere tap. 

For trip coils operating on currents ranging 
from 2 to 30 amperes at the minimum control volt­
age, place the tap plug in the 2.0-ampere tap. 

The tap plug is the screw holding the right­
hand stationary contact of the seal-in element. To 
change the tap setting, first remove the connecting 
plug. Then, take a screw from the left-hand sta­
tionary contact and place it in the desired tap. 
Next, remove the screw from the other tap, and 
place it in the left-hand contact. This procedure is 
necessary to prevent the right-hand stationary con­
tact from getting out of adjustment. Screws should 
not be in both taps at the same time as pickup for 
d-e will be the higher tap value and a-c pickup will 
be increased. 

VOLTAGE SETTING 

The voltage at which the contacts operate may 
be changed by changing the position of the tap plug 
in the tap block at the top of relay for relays such as 

the lA V51A, lA V52A, lA V53A, IAV53B, and lA V53D 
which have tapped coils. The range of this adjust­
ment is from 55 to 140 volts on the 115 volt ratings 
and 110 to 280 volts on the 230 volt ratings. The 
Type IAV51D is provided with a four-tap resistor 
in series with an untapped coil. For relays pro­
vided with taps, screw the tap plug firmly into the 
tap marked for the desired voltage (below which the 
relay is not to operate}. 

The pickup of the relay for any voltage tap is 
adjusted by means of a spring adjusting ring. The 
ring may be turned by inserting a tool in the notches 
around the edge (see Fig. 16}. By turning the 
ring, the operating voltage of the relay may be 
brought into agreement with the tap setting em­
ployed if, for some reason, this adjustment has 
been disturbed. The adjustment also permits any 
desired setting between the various taps. The relay 
is adjusted at the factory to operate from any time­
dial position at a minimum voltage within five per­
cent of the tap setting for the relays with tapped 
coil mentioned above. For those relays with un­
tapped coils, pickup occurs at a voltage which is 
8 percent of rated voltage. The relays reset at 
80 percent of the operating value on all of the over­
voltage relays. Operating voltage for the over­
voltage relays is the minimum voltage for a given 
tap setting at which the contacts just make. 
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GEH-1814 Voltage Relays Type IAV 
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On the under- and overvoltage relays such as 
the IAV53A, IAV53B, IAV53C, and IAV53D, the 
operating voltage for a given tap setting is the mini­
mum voltage at which the left-hand contacts close. 
The right-hand contacts will then close at a certain 
percentage of operating voltage. If it is desired to 
change this percentage, the right-hand moving contact 
may be rotated on the s haft after first loosening the 
clamping screws that hold it in place. Changing the 
position of this contact gives an adjustment of this 
contact gives an adjustment of the voltage to close 
the right-hand contacts between 50 and 95 percent 
of the voltage which closes the left-hand contacts. 
Changing the position of the right-hand contacts 
changes the voltage at which the left-hand contacts 
close. Hence, simultaneous adjustmentes for clos­
ing left and right contacts must be made to obtain a 
desired characteristic. 

TIME SETTING 

The time of operation of the overvoltage relays 
is determined primarily by the setting of the time 
dial, while that for the under- and overvoltage relays 
is determined by the spread of the contacts as ex­
plained under "Voltage Setting." Further adjustment 
is obtained by moving the permanent magnet along 
its supporting shelf; moving the magnet in toward 
the back of the relay decreases the time while mov­
ing it out increases the time. 

Fig. 1 shows the time-voltage characteristics of 
the Type IAV51A and IAV52A relays with the dial 

Voltage Relays Type IAV GEH-1814 

setting for obtaining each characteristic. To make 
time settings, set the time dial to the number re­
quired (to give the desired characteristic) by turning 
it until the number lines up with the notch in the ad­
jacent frame. The time indicated by the curves is 
the time required to close the relay contacts when 
the voltage is suddenly increased from a value below 
pickup to the value on the curve. 

Fig. 2 shows the characteristics of the Type 
IAV53A and IAV53B relay. The time characteristic 
of the relay automatically determined by the setting 
of the ratio of the voltage to close the right contacts 
to the voltage to close the left contacts. Fig. 4 shows 
the time-voltage characteristics of the TypeiAV53D 
relay. No curve is given for the Type IA V53C since 
its time-voltage characteristics are explained under 
the section heading "Operating Characteristics." 

The time-voltage characteristics are plotted in 
percent thus making them applicable for all tap 
settings. 

INSPECTION 

At the time of installation, the relay should be 
inspected for tarnished contacts, loose screws, or 
other imperfections. If any trouble is found, it 
should be corrected in the manner described under 
"Maintenance." 

· 

OPERATION 

Before the relay is put in service, it should be 
given a partial check to determine that factory ad­
justments have not been disturbed. On relays which 
have time dials , the dials will be set at zero before 
the relay leaves the factory. It is necessary to 
change this setting in order to open the relay con­
tacts. 

The pick-up voltage should be checked on one 
or more taps on relays which close contacts on in­
creasing voltage. The drop-out voltage should be 
checked on one or more taps on relays which close 
contacts on decreasing voltage. 

The time-voltage curves should be checked for 
one or more settings. 

Recommended test connections for the above 
test are shown in Fig. 18 for the overvoltage relays 

such as the Types IAV51A, IAV51D and IAV52A. 
The under- and overvoltage relays such as the 
Types IAV53A, IAV53B, IAV53C and IAV53D can 
be checked for time of closing left contacts by using 
connections. shown in Fig. 18, and for closing right 
contacts by the connections shown in Fig. 19. Of 
course the seal-in unit shown in the figure is not 
used in the case of the IAV53B and IAV53D, but all 
stud numbers are correct. Stud numbers 1 and 2 
should be substituted for stud numbers 9 and 10 on 
Fig. 19 for testing the undervoltage contacts of the 
Type lA V53C relay. (See internal diagram, Fig. 15). 

The relay may be tested while mounted on the 
panel, either from its own or another source of 
power, by inserting a separate testing plug in place 
of the connecting plug. Or, the cradle can be drawn 
out and replaced by another which has been laboratory 
tested. 

MAINTENANCE 
These relays are adjusted at the factory and it 

is advisable not to disturb the adjustments. If for 
any reasons, they have been disturbed, the following 
points should be observed in restoring them: 

DISK AND BEARINGS 

The lower jewel may be tested for cracks by 
exploring its surface with the point of a fine needle. 
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If it is necessary to replace the jewel, the jewel 
should be turned up until the disk is centered in the 
air gap, after which it should be locked in position 
by the set screw provided for the purpose. 

CONTACT CLEANING 

For cleaning fine silver contacts, a flexible 
burnishing tool should be used. This consists of a 
flexible strip of metal with an etched roughened 
surface, resembling in effect a superfine file. The 
polishing action is so delicate that no scratches are 
left, yet corroded material will be removed rapidly 
and thoroughly. The flexibility of the tool insures 
the cleaning of the actual points of contact. Some­
times an ordinary file cannot reach the actual points 
of contact because of some obstruction from some 
other part of the relay. 

Voltage Relays Type IAV GEH-1814 

Fine silver contacts should not be cleaned 
with knives, files, or abrasive paper or cloth. 
Knives or files may leave scratches which increase 
arcing and deterioration of the contacts. Abrasive 
paper or cloth may leave minute particles of in­
sulating abrasive material in the contacts and thus 
prevent closing. 

The burnishing tool described above can be 
obtained from the factory. 

PERIODIC TESTING 

An operation test and inspection of the relay 
at least once every six months are recommended. 
Test connections are shown in Figs. 18 and 19. 

RENEWAL PARTS 
It is recommended that sufficient quantities of 

renewal parts be carried in stock to enable the 
prompt replacement of any of those worn, brokep. or 
damaged. Parts bulletin number GEF-2149 gives a 
list of those most subject to wear in ordinary oper­
ation and to damage due to possible abnormal condi­
tions. 

SEAL-IN 
UNIT 

When ordering renewal parts, address the 
nearest Sales Office of the General Electric Com­
pany, specify quantity required, name of part wanted 
as shown by Figs. 16 and 17 and give complete 
nameplate data, including serial number. If possi­
ble give the General Eelectric Company's requisition 
on which the relay was furnished. 

VOLTAGE UNIT 

INTERNAL CONNECTIONS (FRONT VIEW) • • SHORT FINGER 

Fig. 15 Internal Connections Of The TJpe IAY53C 
Relay, Front VIew 
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GEH- 1 814 

VOLTAGE RELAYS 
TYPES 
IAV51A 
IAV52A 

IAV 53A, 53B, 53C , 53D , 53K,  53L ,  53M and 53N 

DESCRI PTION 

Type IAV relays are s i ngle-phase , voltage operated , i nducti on-d i s k  relays with adj usta ble t i me delay. 
The IAV5 1A and IA\52A are overvoltage relays . The IAV53A , B ,  C, D ,  K ,  L ,  M, N are over- and undervoltage 
relays . 

APPL I CATION 

These IAV relays are used for protecti on aga i nst  alternati ng current overvoltage , for permi ss i ve con­
trol and tri ppi ng of automati c equi pment ,  and for ground detecti on on equipment and feeders . 

Fi g .  10 shows the typi cal connections for the appl icat i on of an IAV51A relay for protect i on aga i n st 
overvoltage i n  a three-phase system. The I AV52A can be used for appl i cati on s  requiring  two tri p output 
c i rcuits .  The operating t ime characteri st ics  for these relays are shown in F i g .  12 . 

Fi g .  1 1  shows the connect i on d i a gram for IAV53 over- and undervoltage relays . The IAV53A has separate 
normally open and normally closed contacts wi th seal- i n  units on each contact .  A typi cal appli cati on for 
permi ssi ve control and tri ppi ng of automati c equi pment would uti li ze the normally open contact to enable 
the mach i ne breaker clos i ng c i rcui t when normal mach i ne voltage i s  present ,  and the normally closed contact 
to operate the mach i ne breaker tri p  ci rcu i t  for undervoltage condi ti ons . The operating ti me characteri stics 
for the IAV53A and IAV53B relays are shown in F i g . 13 . The IAV53D ti me characteristi cs are shown i n  F i g . 14 .  

The IAC53C i s  des i gned for ground fault protecti on , and would normally b e  applied wi th a phase-to­
neutral connecti on , g i vi ng 58 percent of rated voltage . The relay is adj usted to have a 1 0-second operati ng 
ti me for ei ther a ground on the connected phase ( 0  volt operates the UV contact) , or a ground on another 
phase ( rated volts operates the OV coi l) .  

RAT INGS AND BURDENS 

The operati ng ci rcu i t  rati ngs avai lable are shown i n  Table I .  The operati ng co i l  wi ll stand rated 
voltage conti nuously on any tap and will s tand tap voltage conti nuously on the taps above rated voltage . 

TABLE I 

VOLTAGE RATI NGS 

RELAY 300 Hz 1 40 Hz 1 00 Hz 60 Hz 50 Hz 40 Hz 35 Hz 25  Hz 

IAV51 A 1 1 5  1 1 5  1 1 5  1 1 5  1 1 5 115 
1 99 1 99 

208 208 
230 230 230 
460 460 

IAV52A 1 1 5  1 1 5  1 1 5 
199 1 99 1 99 
230 230 230 
460 

TheM _{_nJ.dJwc;tioYIJ.J do no.t puJtpo!tt .to c.oveJt aLe. det!U1!.. Oft va!Ua.tioYIJ.J _{_n equ-ipme.n:t noft .to pftov_{_de 6oft 
evefty po��_{_b!e c.on.t_{_ngenc.y .to be met _{_n c.onnec;tion w_{_.th _{_YIJ.J.tal£.a.tion, opeJta.tion oft main.tenanc.e. Shoutd 
6uJt.theJt _{_n6oJtma.tion be dM_{_Jted Oft �houtd pa.Jtt{.c.utaJt pftobiem!> �e whlc.h atte no.t c.ovefted �u6Muentiy 6oft 
.the puJtc.hM eft'� puJtpo� M, .the ma.tteJt �houtd be. fte6e.Med .to .the GeneJ!.LLt E!ec..tft_{_c. Company. 

To .the extent ftequ._{_Jted .the pftoduw dMc.ft_{_bed heJtw meet appuc.abte ANSI, IEEE and NEMA �:tandattd6; 
bu.t no �uc.h M�uJtanc.e � g_{_ven � ftMpec..t .to toc.M c.odM and oftd_{_nanc.M be.c.�e. .they vatty gftea:t.ly. 
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GEH-1814 

TABLE I ( Con't. ) 
VOLTAGE RATI NGS 

RELAY 300 Hz 1 40 Hz 1 00 Hz 60 Hz 50 Hz 40 Hz 35 Hz 25 Hz 
IAV53A 1 1 5 1 1 5  1 1 5  1 1 5  1 1 5  

230 230 230 230 
460 

IAV53B 115 115 1 1 5  
230 230 
460 

IAV53C 1 1 5  1 1 5  
I 

1 1 5  
199 1 99 1 99 

IAV53D 1 1 5  115 1 1 15 
240 

The current-cl os i ng rati ng of the contacts i s  30 amperes for vol tages not exceedi ng 250 vol ts. The 
curre nt-carryi ng rati ngs are affected by the sel ecti on of the tap on the seal - i n  coi l as i nd i cated i n  
Table  II. 

* TABLE II 

TAP 
Function 0.2 2.0 0.6 2.0 

DC Resistance +10% 8.3 0.24 0.78 0.18 
Minimun operatTng "I" 0.2 2.0 0.6 2.0 
(+)0, (-)40% 

(amperes) 1.2 2.6 Carry "I" Continuously 0.37 2.3 
Carry 30 amps for (seconds) 0.05 2.2 0.5 3.5 
Carry 10 amps for (seconds) 0.45 20 5.0 30 
60 Hz "Z" (ohms) 50 0.65 6.2 0.65 
50 Hz "Z" (ohms) 42 0.54 5.1 0.54 

,_ The tap setting used on the seal-in element is determined by the current drawn by the trip coi 1. The 0.2 •nere tap is for use with trip coils that operate on currents ranging from 0.2 up to 2.0 amperes at the 1n-ir.imum 
contr�l voltage. If this tap is used with crip coils requiring more tho.n two amperes, there is a possibility that the e1ght ohm resistance will reduce the current to so low a value that the breaker will not be tripped. 

The two-ampere tap shou l d  be used with trip coil s that take two amperes or more at mini mum control 
vol tage , provi ded the tri pping current does not exceed 30 amperes at the maximum control vol tage. If the 
tri pping cu rrent P.xceeds 30 amperes an auxi l iary rel ay shoul d be used , the connecti ons bei ng such that the 
tri ppi ng current does not pass th rough the contacts of the target and seal -i n coi l of the protecti ve rel ay. 

The above data i n  regard to contact rati ng appl ies  to al l rel ays covered by these i nstructions except 
the Types I AV53B and IAV53D wh i ch do not have seal - i n  uni ts. In  these cases , the contact rati ngs are 
l i mi �ed i n  their current- carry i ng capaci ty by th e i nterrupt i ng rati ngs as shown bel ow: 

FUNCTI ON VOLTS AMPERES 

a-c d-e 

Make and 1 25 1 . 5  0 . 3  .. 

i nterrupt 250 0.75 0 . 1 5¥-�L 

at 600 0 . 00 0 . 00 

,.,. Non i nducti ve Load 

*Indicates Revision 4 
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REPRESENTATIVE 

Burdens for the vari ous rel ay types are gi ven i n  Tab l e  III. 

TABLE III 

RELAY VOLTAGE TAPn VOLT- POWER 
WATTS TYPES RATING SETTING AMPS FACTOR 

60 - CYCLE BURDENS 

IAV51A 115 140 1.3 0.34 0.4 
& 120 1.8 0.35 0.5 

IAV52A 105 2.4 0.34 0.7 
93 3.1 I 0.33 0.9 
82 3.9 0.32 1.2 
70 5.4 0.31 1.7 
64 6.o 0.31 2.1 
55 9.2 0.35 3.2 

IAV53A, 115 140 2.2 0.32 0.7 
IAV53B, 120 3.0 0.30 0.9 

& 105 4.0 0.31 1.2 
IAV53D 93 5.4 0.31 1.7 

82 7.0 0.32 2.2 
70 9.9 0.34 3.4 
64 12.0 0.36 4.3 
55 17.0 0.39 6.6 

IAV53C 115 NO TAPS 5.7 0.29 1.7 

50 - CYCLE BURDENS 

IAV51A 115 140 1.2 0.34 0.4 
& 120 1.6 0.34 0.5 

IAV52A 105 2.1 0.34 0.7 
93 2.8 0.38 1.9 
82 3.6 0.36 1.3 
70 5.1 0.34 1.7 
64 6.2 0.34 2.1 
55 8.2 0.34 2.9 

IAV53A 115 140 1.9 0.32 0.6 
& 120 2.5 0.30 0.8 

IAV53B 105 3.4 0.29 1.0 
93 4.6 0 .3"1 1.4 
82 6.0 0.32 1.9 
70 8.4 0.35 2.9 
64 12.9 0.29 3.7 
55 13.2 0.35 4.6 

IAV53C 115 NO TAPS 4.8 0.32 1.6 

25 - CYCLE BURDENS 

1AV51A 115 140 1.1 0.50 0.5 
& 120 1.5 0.49 0.8 

IAV52A 105 2.1 0.49 l .D 
9J 2.7 0.47 1.2 
82 3.4 I 0.49 1.7 
70 4.8 I 0.49 2.4 

I 64 5.8 0.49 2.9 
55 8.2 0.49 4.0 

•• Min imum pi ckup volts . 
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TABLE I I I  ( Can ' t . )  

RELAY VOLTAGE TAP ** VOLT- POWER WATTS 
TYPES RAT ING SETTI NG AMPS FACTOR 

25 - CYCLE BURDENS ( Can ' t . )  -----I IAV53A 1 1 5  1 40 ., 7 0 . 32 0 . 5 
& 1 20 1 . 3  0 . 30 0 . 7  

IAV53B 1 05 I 2 . 9  0 . 30 0 . 9 
93  4 . 2  0 . 30 1 . 3 
82 5 . 3  0 . 32 1 . 7 
70 7 . 5 0 . 34 2 .6 
64 9 . 5  0 . 34 3 . 3  
55 1 2 . 9  0 . 39 I 5 . 0  

IAV53C 1 1 5  NO TAPS 4 . 2  0 . 38 1 . 6 

••Mi nimum pi ckup vol ts . 

CHARACTERIST I CS 

The Type IAV51A i s  an overvol tage rel ay wi th si ngl e-c i rcu i t  c l os i ng contacts wh i ch cl ose when the 
vol tage i ncreases to pi ckup val ue as set on the tap bl ock . The ti me del ay i n  cl os i ng the contacts i s  
determi ned by the setti ng of the time d ia l  a t  the top of the shaft . The time-vol tage character i s ti cs o f  th i s  
rel ay are shown i n  Fi g .  12 . 

The IAV52A rel ay i s  simi l ar i n  every respect to the IAV51 A rel ay except that i t  has addi ti onal contacts 
for c l os i ng a second c i rcui t .  The time-vol tage characteristi cs are shown i n  Fig . 12 . 

The IAV53A rel ay i s  an under-and overvol tage rel ay wi th double-throw contacts . The l eft-hand contacts 
cl ose as the vol tage i ncreases to some predetermi ned val ue . The right-hand contacts c l ose when the vol tage 
decreases to some l ower val ue .  Between these two vol tage val ues both contacts are open . Time-vol tage 
characteri sti cs are shown i n  Fig . 13 . 

The Type I AV53B rel ay di ffers from the Type IAV53A rel ay i n  that i t  does not have seal - i n  el ements . 
Time-vol tage characteri sti cs are shown i n  Fig . 13 . 

The Type IAV53C rel ay i s  simi l ar to the Type IAV53A rel ay except that there are no taps on the coi l . 
The rel ay i s  adj us ted to cl ose  i ts ri ght contacts i n  1 0  seconds when the vol tage i s  reduced from 58 percent 
rated vol tage to zero vol tage ;  wi th thi s  cal ibration the rel ay cl oses i ts l eft contacts in approxi mately 
1 0  seconds when the vol tage is  i ncreased from 58  percent of rated vol tage to rated vol tage . These rel ays 
are used connected l i ne- to-ground so that under normal condi ti ons the rel ay recei ves 58 percent of rated 
phase-to-phase vol tage and both rel ay contacts are open . If  the phase to wh i ch the rel ay i s  connected i s  
grounded , the rel ay vol tage goes to zero and the right-hand contacts c l ose i n  1 0  seconds . I f  e i ther of the 
other two phases are grounded , the rel ay vol tage i ncreases to rated vol tage and the l eft-hand contacts 
cl ose i n  approximately 1 0  seconds . 

The IAV53D rel ay i s  s i mi l ar to the Type IAV53B rel ay except that i t  has a shorter time curve . Time­
vol tage characteri stics are shown i n  Fi g .  14 .  

The Type IAV53K is  simi l ar to the Type IAV53A , IAV53L to IAV53B , IAV53M to IAV53C and IAV53N toiAV53D. 
Al l four rel ays are in the doubl e-end case wi th contacts connected between the upper and l ower bl ocks and 
operati ng coi l s  connected to both bl ocks . The purpose of thi s i s  to avo i d  fal se tri ppi ng  of the breaker i f  
the connecti ng pl ugs are removed and subsequently rei n serted wi th the rel ay i n  the reset pos i t i on , i . e . , 
c i rcu i t  open ing  contacts cl osed . Insertion of ei ther pl ug causes the rel ay to pi ck u p ;  both pl ugs must be 
i n  pl ace before the contact c i rcu its are compl eted . See i nternal connect ions Fi g .  6-8 for co i l  and contact 

* c ircuits , and Fi g .  11  for external connecti on s .  
CONSTRUCT! ON 

These rel ays are of the i nducti on d i sk  constructi on . The d i sk i s  ac tua ted by a poten ti al  operati ng 
coi l on a l ami nated U-magnet . The d i sk  shaft carri es the movi ng contact , wh i ch compl etes the tri p or al arm 
ci rcui t when i t  touches the s tati onary contact or contacts . The di sk shaft i s  restrai ned by a spi ral  spri ng 
to g i ve the proper contact c l os i ng vol tage ,  and i ts motion i s  retarded by permanent magnets acti ng on the 
d i s k  to g i ve the correct time del ay .  

There i s  a seal - i n  uni t mounted to the l eft of the sh aft as shown i n  Fi g .  15 . This  uni t has i ts coi l 
i n  seri es and i ts contacts i n  paral l el wi th the mai n  contacts s uch that when the mai n  contacts cl ose , the 
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seal - i n  uni t pi cks up and sea l s  i n .  When the seal - i n  uni t pi cks up , i t  rai ses a target i nto vi ew wh i ch 
l atches up and remai ns exposed unti l rel eased by press i ng a button beneath the l ower-l eft corner of the 
cover . 

The case i s  s u i tabl e for ei ther s urface or semi -fl ush panel mounti ng and an assortment of hardware i s  
provi ded for ei ther mounti ng . The c0ver attaches to the case and al so carri es the reset mechanism when 
one i s  requi red . Two of the cover screws have provi s i on for a sea l i ng wi re . 

The case has s tuds or screw connecti ons at both ends or at the bottom only for the externa l connec­
ti ons . The el ectri cal connecti ons between the rel ay uni ts and the case s tuds are made through spri ng­
bac ked contact fi ngers mounted i n  s tati onary mol ded i nner and outer  b l ocks between wh i ch nests a removabl e 
connecti ng pl ug whi ch compl etes the ci rcu i ts . The outer b l ocks , attached to the case , have the s tuds for 
the external connecti ons , and the i nner bl ocks have the termi nal s for the i nternal connecti ons . 

The rel ay mechani sm i s  mounted i n  a s teel framework cal l ed the cradl e and i s  a compl ete uni t wi th al l 
l eads bei ng termi na ted at the i nner b l ock . Th i s  crad l e  i s  hel d fi rmly i n  the case wi th a l atch at  the top 
and the bottom and by a gu ide pi n at the back of the cas e .  The cases and crad l es are so construc ted that 
the rel ay cannot be i nserted in the case ups i de down . The connecti ng pl ug , besi des mak i ng the el ectrica l  
connecti ons between the respective b l ocks of the cradl e and  case , a l so l ocks the l a tch in  pl ace . The 
cover ,  which is fas tened to the case by thumbscrews hol ds the connecti ng pl ug i n  pl ace . 

To draw out the crad l e  from a s i ng l e  ended case , the cover mus t  fi rst be removed . Then the connecti ng 
pl ug can be drawn out. In  so doi ng , the tri p  c i rcui t is fi rst opened , then the vol tage ci rcui ts are 
opened . After the connecti ng pl ug has been removed , the l ower l a tch can be rel eased and the cradl e eas i ly 
drawn out. To repl ace the cradl e ,  the reverse order shou l d  be fol l owed . 

RECEIVI NG ,  HANDL I NG AND STORAGE 

RECE IV ING 

These rel ays , when not sh i pped as a part of a control panel , wi l l  be shi pped i n  cartons desi gned to 
protect them agai nst damage . Immedi atel y upon rece i pt of the rel ay , an exami nati on shou l d  be made for any 
damage sustai ned duri ng sh i pment .  I f  i njury or rough handl i ng i s  evi dent ,  a damage cl ai m  shou l d  be fi l ed 
at once wi th th e transportati on company and the nearest General E l ectr ic  Sal es Offi ce shoul d be noti fied 
promptl y .  

HANDL ING 

Reasonab l e  care shoul d be exerci sed i n  unpacki ng the rel ay i n  order that none of the parts are 
damaged or the adjustments d i s turbed . 

STORAGE 

If the rel ays are not to be i ns tal l ed immediatel y ,  they shoul d be s tored i n  thei r ori gi nal cartons i n  
a pl ace that i s  free from moi s ture , dus t ,  and metal l i c  chi ps . 

ACCEPTANCE TESTS 

Immedi ately  upon recei pt of the rel ay an I NSPECTION AND ACCEPTANCE TEST shoul d be made to i nsure that  
no  damage has been sustai ned in  shi pment and that the rel ay cal i brations have not  been d isturbed . 

I f  no pi ckup val ue for the l eft contact i s  s peci fied on the requ i s ition for the rel ays wi th tap bl ocks , 
the rel ay i s  shi pped with the tap p l ug i n  the fi fth tap . I f  pi ckup i s  spec i fied , the t�p pl ug i s  set i n  the 
tap correspond i ng to thi s  val ue . I f  a speci fi ed val ue does not co i nc i de wi th one of the taps the tap p l uq 
i s  put i n  the tap nearest the requi red va l ue ( the l ower tap i s  used i f  the val ue i s  hal f way between two taps ) 
and the spri nq i s  adj us ted to obtai n  the requi red pi ckup . 

V I SUAL I NSPECTION 

Check the namepl ate stampi ng to i nsure that the model number and rati ng of the rel ay agree wi th the 
requi s i ti on .  

Remove the rel ay from i ts case and check that there are no broken or cracked mol ded parts or other 
s igns of phys i cal damage and that a l l  screws are ti ght .  Check that the shorti ng bars are i n  the proper 
l ocati on ( s )  and that  they are properly formed ( see Fi g .  9 ) .  
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CAUTI ON 

EVERY CI RCU IT I N  THE DRAWOUT CASE HAS AN AUX I L I ARY BRUSH . IT I S  ESPECIALLY IMPORTANT ON CURRENT 
CI RCU ITS ANU OTHER C IRCUITS WITH SHORT I NG BARS THAT THE AUX I L IARY BRUSH BE BENT H IGH ENOUGH TO ENGAGE THE 
CONNECTING PLUG OR TEST PLUG BEFORE THE MAI N  BRUSHES DO . TH I S  WILL  PREVENT CT SECONDARY C IRCU ITS FROM 
BEING OPENED .  

�!ECHAN I CAL INSPECTION 

1 .  On rel ays wh i ch have time d ia l s ,  the d i a l s  wi l l  be set at  zero before the rel ay l eaves the factory . 
I t  i s  necessary to change th i s  setti ng i n  order to open the rel ay contacts . 

2 .  On a l l rel ays wi th l ocked time di al s ,  make sure the two time-d i a l  l ock i ng screws are ti gh t .  These 
l ocki ng screws are to prevent the di a l  from mov i ng when the rel ay i s  s ubjected to h i gh operati ng torque.  

3 .  The movi ng contact shoul d be fas tened securely i n  i ts support and shou l d  engage the s tationary contact 
about i n  the mi ddl e or at l east  1 / 1 6  i nch i ns i de the peri phery of the s tati onary contact . 

4 .  The s top arm l eaf s pri ng shoul d defl ect about l /64 i nch and the s top arm shou l d  cl ear the mol ded bl ock 
by at l east . 02 0  i nc h .  

5 .  Any foreign  materi al mus t b e  cl eaned out o f  s tator a i r  gaps . Cl earance between the d i sk and ei ther 
the drag mag�et or U-magne t shou l d  be at  l east 0 . 0 1 0  i nch for any pos i ti on of the di sk . 

6 .  End pl ay of the di sk shou l d  be from 0 . 005 i nch to 0 . 0 1 0  i nch . End pl ay shou l d  not be so great as to 
al l ow the d i s k  to s tri ke the U-magnet or the drag magnet. Check that top and bottom pi vot and beari ng 
screws are tight .  

7 .  There shoul d be  no  noti ceabl e fri cti on in  the rotati ng s tructure . 

8 .  Rotate the time d i a l  to the zero pos i ti o n .  Check by means o f  a neon l amp that  the contacts j u s t  cl ose . 
There shou l d  be approximatel y 1 /32 i nch wi pe on the s tati onary contact . I f  the contact does not 
c l os e ,  adjust the d i s k  pos i tion by backi ng off the two cl amp i ng screws on the stop arm and rotati ng 
the stop arm rel ati ve to the cu tout i n  the di s k .  Th i s  provi des a coarse adjustment .  Reti ghten the 
c l ampi ng screws . 

For fi ne adjus tment of contact c l os i ng ,  run the stati onary contact brush i n  or out by means of i ts 
adj usti ng screw ; after thi s  adj us tment ,  check that the screw i s  he l d  fi rml y  i n  i ts support . 

9 .  On doubl e- throw rel ays , the support pos t of the upper spri ng shoul d cl ear the i nsul ati ng pl ate by at 
l east 1 /64 i nch . 

ELECTRI CAL TESTS 

A. DRAWOUT RELAYS GENERAL 

Si nce al l drawout rel ays i n  serv ice operate i n  thei r  cases , i t  i s  recommended that they be tes ted i n  
thei r cases or a n  equ i va l ent s teel . cas e .  I n  th i s  way any magneti c effects o f  the encl osure wi l l  b e  
accurately  dupl i cated duri ng tes ti ng .  A rel ay may be tes ted wi thout removing it  from the panel by  usi ng 
a 1 2XLA1 3A tes t  pl ug . Th is  pl ug makes connecti ons onl y wi th the rel ay and �oes not di s turb any shorti ng 
bars i n  the cas e .  O f  course , the 1 2XLA1 2A test pl ug may al so b e  used . Al though thi s  tes t  pl ug a l l ows 
greater testi ng fl exi b i l i ty ,  i t  al so requi res CT shorti ng j umpers and the exerci se of greater care s i nce 
connecti ons are made to both the �el ay and the external c i rcui try . 

B .  POWER REQU I REMENTS GENERAL 

Al l al ternati ng-current operated devi ces are affected by frequency . Si nce non-s i nusoi dal waveforms 
can be anal yzed as a fundamental frequency pl us harmoni cs of the fundamental frequency , i t  fol l ows th at 
al ternati ng-current devi ces ( re l ays ) wi l l  be affected by the appl ied waveform . 

Therefore , i n  order to properly tes t  al terna ti ng-cu rrent rel ays i t  i s  essenti al to use a s i ne wave 
of current and/or vol tage . The puri ty of the s i ne wave ( i . e .  i ts freedom from harmoni c s )  �annot be 
expressed as a fi ni te number for any parti cul ar rel ay ,  however , any rel ay us i ng tuned c i rcu i ts , R-L or 
RC networks , or saturati ng el ec tromagnets ( s uch as time-overcurrent rel ays ) woul d be essenti a l ly  affected 
by non-s i nusoi dal wave forms . 

Simi l arly,  rel ays requ i ri ng d-e control power shoul d be tested us i ng d-e  power and not ful l wave 
rec ti fi ed power.  Unl ess the recti fi ed s upply i s  we l l  fi l tered , many rel ays wi l l  not operate properly  due to 
the d i ps i n  the recti fied power . Zener d i odes , for exampl e , . can turn off duri ng these d i ps . As a general  
rul e the d-e  source shoul d not conta i n  more than 5 percent ri ppl e .  
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C .  PI CKUP VOLTAGE TEST 

The pi ckup vol tage shoul d be checked on one or more taps on rel ays wh i ch cl ose contacts on i ncreas i ng 
vol tage.  The drop-out vol tage shoul d be checked on one or more taps on rel ays which cl ose contacts on 
decreas i ng vol tage . See rel ay namepl ates for val ues of p ickup or drop-out vol tages ( c l os i ng vol tages , ri ght 
or l eft contact) .  

D .  TIME-VOLTAGE TEST 

The ti me-vol tage curves shoul d be checked for one or more setti ngs . 

Recommended test connecti on s  for the above test a re shown i n  F i g .  17 for the overvol tage rel ays such 
as the Types IAV5 1A and IAV52A.  The under- and overvol tage rel ays such as  the Types IAV53A , IAV53B , IAV53C 
and IAV53D can be checked for t i me of c los ing  l eft contacts by us ing  connect i ons shown i n  F i g .  17 , and for 
cl osing  right contacts by the connect ions shown i n  F i g .  18 . Of course the seal - i n  un i t  shown i n  the fi gure 
i s  not used i n  the case of the IAV53B and IAV53D , but al l stud numbers are correct . Stud numbers 1 and 2 
shoul d be substi tuted for stud numbers 9 and 10 on F i g .  18 for testinq  the undervol tage contacts of the 
Type IAV53C rel ay.  ( See i nternal d i agram, Fi g .  5 . ) See i nterna l connecti ons , F i gs . 6-8, for contact and coi l  
connections for IAV53K,  IAV53L , IAV53M and IAV53N.  

I NSTALLAT ION 

I NSPECTION 

At the time of i ns tal l ati on , the rel ay shou l d  be i nspected for tarni shed contacts , l oose screws , or 
other imperfecti ons . If  any troubl e i s  found , i t  shoul d be corrected i n  the manner descri bed under 
MAINTENANCE . Check the namepl ate for model number and rati ng . 

LOCATION 

The l ocati on shoul d be cl ean and dry ,  free from dust and excessi ve v ibrati on ,  and wel l l i ghted to 
fac i l i ate i nspecti on and testi ng . 

MOUNTI NG 

The rel ay s houl d be mounted on a vert i cal  surface. The outl i ne and panel dri l l ing  d imens i on s  are shown 
i n  F ig .  19 for rel ay Types IAV51A , IAV52A and IAV53C.  F ig .  2 0  s hows outl ine  and  panel dri l l i n g  for rel ay 
Types IAV53A, IAV53B and IAV53D.  Fi g .  2 1  s hows the outl i ne and panel dri l l i n g  for rel ay Types IAV53K,  
IAV53L , IAV53M and IAV53N.  

CONNECT IONS 

Internal connecti ons are shown i n  F i gs . 1 to 8 for the vari ous rel ays . 

GROUND CONNECTIONS 

One of the mounti ng studs or screws shoul d be permanently grounded by a conductor not l ess than No . 1 2  
B&S gage copper wi re or i ts equi val ent. 

FI ELD I NSTALLATION TESTS 

Before the rel ay i s  put i n  serv i ce ,  the p i ckup vol tage and time-vol tage tests descri bed i n  ACCEPTANCE TESTS 
( ELECTRICAL TESTS) shoul d be made to determi ne that the adjus tments have not been d i sturbed . 

The rel ay may be tes ted wh i l e  mounted on the panel , e i ther from i ts own or another source of power ,  
by i nserti ng a separate testi ng p l ug i n  p lace of  the connecti ng  pl ug . Or,  the cradl e can be drawn out 
and repl aced by another wh i ch has been l aboratory tested . 

PERIODI C CHECKS AND ROUTINE  MAI NTENANCE 

In v iew of the vi tal rol e of protecti ve rel ays i n  the operation of a power sys tem i t  i s  important that 
a peri od i c  tes t program be fol l owed . It is recogni zed that the i nterval between peri odi c  checks wi l l  vary 
dependi ng upon envi ronment , type of rel ay and the user ' s  experi ence wi th peri odi c tes ti ng . Unti l the u ser 
has accumul ated enough experi ence to select the tes t i nterval best sui ted to h i s  i ndi vi dual requi rements 
it i s  suggested that the poi nts l i s ted u nder INSTALLATION PROCEDURE be checked every s i x  months . 
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MAI NTENANCE 

DISK AND BEARINGS 

The l ower jewel may be tes ted for cracks by expl ori ng i ts surface wi th the poi nt of a fi ne needl e .  
I f  i t  i s  necessary to repl ace the jewel , the jewel shou l d  be turned u p  unti l the d i s k  i s  centered i n  the 
ai r gap,  after wh i ch i t  shou l d  be l ocked i n  pos i ti on by the set screw provi ded for the purpose . 

CONTACT CLEAN I NG 

For cl eani ng fi ne si l ver contacts , a fl exi b l e burni sh i ng tool shoul d be used . Th i s  cons i s ts of a 
fl exi b l e  s tri p of metal wi th an etched roughened surface ,  resembl i ng i n  effect a superfi ne fi l e .  The 
pol i sh i ng acti on i s  so del i cate that no scratch es are l eft,  yet corroded materi a l  wi l l  be removed rapi dly  
and  thorough ly .  Th e fl exi bi l i ty of  the tool  i nsures th e c l ean i ng of  the actual poi nts of contact.  Some­
times an ordi nary fi l e  cannot reach the actual poi nts of contact because of some obstructi on from s ome 
other part of the rel ay . 

F i ne si l ver contacts shoul d not be cl eaned wi th kni ves , fi l es or abras i ve paper or cl oth .  Kni ves or 
fi l es may l eave scra tches wh i ch i ncrease arci ng and deteri oration of the contacts . Abras i ve paper or c l oth 
may l eave mi nute parti c les of i nsul ati ng abras i ve materi al  i n  the contacts and th us prevent cl os i ng .  

The burn i s h i ng tool descri bed above can be obtai ned from the factory . 

SERVIC ING AND ADJUSTMENTS 

TARGET AND SEAL- IN UNIT 

For tri p coi l s  operati ng on currents rangi ng from 0 2 up to 2 . 0  amperes at the mtntmum control vol tage , 
set the target and seal - i n  tap pl ug i n  the 0 . 2-am�ere tap . 

For tri p coi l s  operati ng on currents rangi ng from 0 . 2  up to 2 . 0 amperes at the mi nimum control vol tage , 
set the target and seal - i n  tap pl ug i n  the 0 . 2-ampere tap .  

For tri p coi l s  operati ng on currents rangi ng from 2 to 30 amperes a t  the mi ni mum control vol tage , 
pl ace the tap pl ug i n  the 2 . 0-ampere tap . 

The tap pl ug i s  the screw hol di ng the right-hand s tati onary contact of the seal - i n  e l ement . To 
change the tap setti ng , fi rst remove the connecti ng pl ug . Then , take a screw from the l eft-hand s tati onary 
contact and pl ace i t  i n  the desi red tap .  Next,  remove the screw from the other tap , and pl ace i t  i n  the 
l eft-hand contact .  Th i s  procedure is  necessary to prevent the  ri gh t-hand s tati onary contact from getti ng 
out of adj ustment .  Screws shoul d not  be  in  both taps at  the same time as pi ckup for d i rect current wi l l  
be the h i gher tap val ue and a-c  pi ckup wi l l  be i ncreased . 

VOLTAGE SETTING 

The vol tage at wh i ch the contacts operate may be changed by changi ng the posi ti on of the tap pl ug 
in the tap b l ock at the top of rel ay for rel ays such as th e IAV5 1 A ,  IAV52A , IAV53A , IAV53B , and IAV53D 
whi ch have tapped coi l s .  The range of th i s  adj ustment is from 55 to 1 40 vol ts on the 1 1 5  vol t rati ngs , 70 
to 1 40 vol ts on th e 1 99 vol t rati ngs , 1 1 0  to 280 vol ts on the 208 ,  230 and 240 vol t rati ngs , and 220 to 560 
vol ts on the 460 vol t rati ngs . 

The pi ckup of the rel ay for any vol tage tap i s  adj us ted by means of a spri ng-adj usti ng ri ng .  The 
ri ng may be turned by i nserti ng a tvol in the notches around the edge ( see F ig . 15 . ) By turni ng the ri ng ,  
the operati ng vol tage of the rel ay may be brough t i nto agreement wi th the tap setti ng empl oyed i f ,  for 
some reason , th i s  adj ustment has been d i s turbed . The adjustment a l s o  permi ts any desi red setti ng between 
the vari ous taps . The rel ay i s  adjus ted at the factory to operate from any time-di al pos i ti on a t  a 
mi nimum vol tage wi thi n fi ve percent of the tap setti ng for the rel ays wi th the tapped coi l s  menti oned 
above . For those rel ays wi th untapped coi l s ,  pi ckup occurs at  a vol tage wh i ch is ei ght percent of rated 
vol tage .  The rel ays reset at 80 percent of the operati ng val ue on al l the overvol tage rel ays . Operati ng 
vol tage for the overvol tage rel ays is the mi ni mum vol tage for a gi ven tap setti ng at wh i ch the contacts 
jus t make . 

On the under- and overvol tage rel ays such as the IAV53A , IAV53B , IAV53C , and IAV53D , the operati ng 
vol tage for a gi ven tap setti ng i s  the mi nimum vol tage at wh i ch the left-hand contacts c l ose . The ri ght­
hand contacts wi l l  then cl ose at a certa i n  percentage of operati ng vol tage . I f  i t  i s  desi red to change 
th i s  percentage , the ri ght-hand movi ng contact may be rotated on the shaft after fi rst l oosen i ng the 
cl amp i ng screws that hol d i t  i n  pl ace . Chang i ng the pos i ti on of th i s  contact gi ves an adj ustment of the 
vol tage to c l ose  the right-hand contacts between 50 and 9 5  percent of the vol tage wh i ch c l oses the l eft-hand 
contacts . Changi ng the pos i ti on of the ri ght-hand contacts changes the vol tage at  wh i ch the l eft-hand 
contacts cl ose . Hence , s i mul taneous adjustments for cl os i ng l eft and ri ght contacts mus t  be made to obtai n 
a des i red characteri s ti c .  
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T IME SETTING 

The time of operati on of the overvol tage rel ays i s  determi ned pri mari ly  by the setti ng of the time 
di al , whi l e  that for the under-and overvol tage rel ays i s  determi ned by the spread of the contacts as ex­
pl ai ned under VOLTAGE SETTING .  Further adjustment i s  obta i ned by mov i ng the permanent magnet al ong i ts 
supporti ng shel f ;  movi ng the magnet i n  toward the back of the rel ay decreases the ti me wh i l e  movi ng i t  out 
i ncreases the ti me .  

Fi g .  12 s hows t he t ime-vol tage characteri stics o f  the Type IAV51A and IAV52A rel ays wi th the d ia l  
setti ng for obta i ni ng each characteri sti c .  To  make time setti ngs , set  the time d ia l  to the number re­
qui red ( to gi ve the des i red characteri sti c )  by turni ng i t  unti l the number l i nes up wi th the notch i n  the 
adjacent frame . The ti me i ndi cated by the curves i s  the time requi red to cl os e  the rel ay contacts when 
the vol tage i s  suddenly i ncreased from a val ue bel ow pi ckup to the val ue on the curve . 

Fi g .  13 shows the character isti cs of the Type IAV53A and IAV53B rel ay . The time characteri s ti c  of the 
rel ay is automati cal ly  determi ned by the setti ng of the ra ti o of the vol tage to c l ose  the right  contacts 
to the vol tage to c l ose the l eft contacts . Fi g .  14 shows the time-vol tage characteri s ti cs of the Type 
IAV53D rel ay .  No curve i s  gi ven for the Type IAV53C s i nce i ts time-vol tage characteri s ti cs are expl ai ned 
under the secti on headi ng CHARACTERIST I CS .  

The time-vol tage characteri sti cs are pl otted i n  percent thus mak i ng them appl i cabl e for a l l tap 
setti ngs . 

BEARI NG AND CONTACTS 

See MAI NTENANCE . 

RENEWAL PARTS 

It i s  recommended that suffic ient quanti ties of renewal parts be carri ed i n  s tock to enabl e the prompt 
repl acement of any of those worn , broken or damaged . Parts bul l eti n number GEF-21 49 gi ves a l i st of those 
mos t  subject to wear i n  ordi nary operati on and to damage due to poss ib l e abnormal cond i ti ons . 

When orderi ng renewal parts , address the neares t Sal es Offi ce of the General E l ectri c Company , spec i fy 
quanti ty requ i red , name of part wanted as shown by Figs . 15 and 16 , and g i ve compl ete namepl ate data , 
i ncl udi ng seri al number . If  possi b l e  g i ve the General E l ectric  Company ' s  requi s i ti on on wh i ch the rel ay was 
furni shed . 
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Fig . 2 ( K-6209665-3) I NTERNAL CONNECT IONS OF THE TYPE IAV52A RELAY , FRONT V I EW 
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Fi g .  3 ( K-6209666- 3 )  INTERNAL CONNECTI ONS OF THE TYPE IAV53A RELAY , FRONT V I EW 
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Fi g .  4 ( K-6400 1 43-2)  INTERNAL CONNECTIONS OF TH E TYPES IAV53B AND IAV530 RELAYS , FRONT V I EW 
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CO N N ECT I N G P L UG M A I N  B R U S H  CO N N E CTI N G  B LO C K  
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T R AV E L S  1/4 I N C H  B E FO R E  E N G A G I NG T H E  M A I N  B R U S H  O N  

T H E  T E R M I N AL B LO C K  

F i g .  9 (8025039)  CROSS SECTION OF DRAWOUT CASE SHOWING POSITION OF AUX I L IARY BRUSH 
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Fi g .  10 ( K-6375692 - 1 )  CONNECTION D IAGRAM FOR THE TYPE IAV51A RELAY USED FOR OVERVOLTAGE PROTECTION 
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Fig .  16 (8007379) BACK VIEW OF TYPE IAV51A RELAY WITHDRAWN FROM CASE 
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VOLTAG E RELAYS 

TYPES 

IAV51A 
IAV52A 

IAV 53A, 538, 53C, 530, 53K, 53L, 53M, and 53N 

DESCRIPTION 

Type IAV re lays are s ing le-phase, voltage-operated, induction-d isk relays with adj usta ble 
t ime delay. The IAV5 1 A  and IAV52A are overvoltage relays. The IAV53A, B ,  C, D, K, L, M, 
and N are over- and u ndervoltage relays.  

APPLICATION 

These IAV relays are used for protection agai nst a lternating-cu rrent (AC) overvoltage, for 
permissive control and tri pp ing of automatic equi pment, and for g round detect ion on 
eq u i pment and feeders.  

F igure 1 0  shows the typ i ca l  con n ections fo r the app l i cation  of an  IAV5 1 A  re lay fo r 
protection aga inst overvoltage i n  a th ree-p hase system.  The IAV52A ca n be used for 
app l ications req u i ring  two tri p-output circuits. The operati ng-ti me characteristics for these 
relays are shown in F ig ure 1 2 . 

F ig u re 1 1  shows the connection d iagram for IAV53 over- and u ndervoltage relays. The 
IAV53A has separate normal ly-open and normal ly-closed contacts with sea l-i n  u n its on 
each contact. A typ ica l  appl ication for permiss ive contro l and tri p p i n g  of automatic 
eq u i pment wou ld uti l ize the normal ly-open contact to enable the mach ine  breaker-closi ng  
circu it when normal mach i n e  voltage is  present, and the  normal l y-closed contact to 
operate the mach i ne breaker-tri p circu it for undervoltage cond itions. The operati ng-t ime 
characteristic for the IAV53A, IAV53B, IAV53K and IAV53L relays are shown in F ig u re 1 3 . 
The IAV53D and IAV53N time characteristics are shown i n  F ig ure 1 4. 

The IAV53C is  desig ned for g round-fau lt protection, and would normal ly  be a ppl ied with a 
phase-to-neutra l con n ection,  g iv ing 58% of rated voltage. The re lay is adj usted to have a 
1 0-second operati ng  time for either a ground on the con nected phase (0 volt operates the 
UV contact), or a g round on another phase (rated volts operates the OV co i l ) .  

These instructions do not purport to cover all details o r  variations i n  equipment nor provide for every 
possible contingency to be met in connection with installation, operation or maintenance. S hould further 
information be desired or should particular problems arise which are not covered sufficiently for the purchaser's 
purposes, the matter should be referred to the General Electric Company. 

To the extent required the products described herein meet applicable ANSI, IEEE and NEMA 
standards; but no such assurance is given with respect to local codes and ordinances because they vary greatly. 
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G E H-1 81 4 

RATINGS AND BURDENS 

The operati ng-c ircuit rati ngs ava i lable are shown in Table I .  The operat ing coi l  w i l l  stand 
rated voltage conti n uously on any tap, and wi l l  stand tap voltage conti n uously on  the taps 
a bove rated voltage.  

TABLE I 

VOLTAG E RATI NGS 

R E LAY 60 Hz 50 Hz 

IAV5 1 A  1 1 5 1 1 5 
208 208 
230 230 
460 460 

IAV52A 1 1 5 1 1 5 
1 99 1 99 
230 230 
460 

IAV53A 11 5  11 5· 
IAV53K 230 230 

460 

IAV53B 1 1 5 1 1 5  
IAV53L 230 230 

460 

IAV53C 1 1 5 1 1 5 
IAV53M 1 99 1 99 

IAV53D 1 1 5 
IAV53N 240 

Th e cu rrent-clos ing rati ng of the contacts is 30 amperes for voltages not exceed i n g  2 50 
volts .  The cu rrent-carry ing rati ngs of a l l  but the IAV53C and IAV53M a re affected by the 
se lect ion of the tap on the sea l- i n coi l  as ind icated in Table I I .  

TABLE I I  

FU NCTION 
DC Resistance ± 1 0 %  
M i n i m u m  Operati ng " I "  

( + )0, ( - )40% 
Carry " I "  Conti nuously (amperes) 
Ca rry 30 amps for (seconds) 
Carry 1 0  amps for (seconds) 
60 Hz "Z"  (oh ms) 
50 H z  "Z"  (oh ms) 

4 

0.2 
8.3 
0 .2 

0.37 
0.05 
0.45 

50 
42 

TAP 
2.0 0.6 
0.24 0.78 
2 .0 0 .6  

2 .3  1 .2 
2 .2  0 .5  

20  5 .0  
0.65 6.2 
0 .54 5 . 1  

2 .0  
0 . 1 8  
2 .0  

2 .6  
3 .5  

30  
0 .65  
0 . 54 
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GEH-1 8 1 4  

The tap sett ing used on the sea l - in  element is determined by  the current d rawn by  the tri p 
coi l .  The 0.2 ampere ta p is  for use with tri p coi l s  that operate on cu rrents ran g i n g  from 0.2  
up to 2 .0 amperes at the m i n i mum control voltage.  If th is  tap is  used with tr i p co i ls 
req u i ring  more than two (2 .0) amperes, there is a possi b i l ity that the  e i g h t  o h m  (80) 
resistance wi l l  reduce the cu rrent to so low a va lue  that the breaker w i l l  be tri pped . 

The two-ampere (2 .0 amp) tap shou ld be used with tri p coi l s  that take two a mperes or  
more at  m i n i m u m  control voltage, provided the tripp ing  cu rrent does n ot exceed 3 0  
amperes at the maximum contro l vo ltag e. I f  the tri pp ing cu rrent exceeds 30 amperes, a n  
auxi l iary re lay should b e  used, the connections be ing  such that the tri pp ing  cu rrent d oes 
not pass through the contacts of the ta rget/seal- in coi l  of the protective relay.  

The above data in regard to contact rati ng apply to al l  re lays covered by these instruct ions 
except the Types IAV53B and IAV53D, which do not have sea l - in  u n its. I n  these cases, the 
contact ratings a re l i m ited in the i r  cu rrent-carry ing capacity by the i nterrupting  rat ings  as 
shown below : 

FU NCTION VOLTS AMPERES 
AC DC 

Make and 1 2 5 1 . 5 0 .3t 

i nterru pt 250 0 .75 0 . 1 5t 

at 600 0.00 0 .00 
t Nonind uctive Load 

Representative burdens for the various re lay types are g iven in Table I l l .  

TAB LE I l l  

R E LAY VOLTAGE TAPtt VOLT- POWER 
TYPES RATING SETTING AMPS FACTOR WATTS 

60 - CYCLE B U RDENS 
1 1 5 1 40 1 .3 0 .34 0.4 

1 20 1 .8 0 .35  0 .5  
IAV5 1 A  1 05 2.4 0 .34 0.7 

& 93 3 . 1  0 .33 0.9 
IAV52A 82 3.9 0.32 1 .2 

70 5.4 0 .3 1 1 .7 
64 6.6 0 . 3 1  2 . 1  
55 9 .2 0 .35 3 .2  

IAV53A, 1 1 5 1 40 2.2 0.32 0.7 
IAV53B, 1 20 3.0 0.30 0.9 
IAV53D 1 05 4.0 0 . 3 1  1 .2 
IAV53K 93  5 .4 0 .3 1 1 .7 
IAV53 L 82 7.0 0.32 2 .2  

& 70 9.9 0 .34 3 .4 
IAV53N 64 1 2 .0 0 .36 4 .3  

55 1 7 .0 0.39 6 .6 

IAV53C & 53M 1 1 5 NO TAPS 5.7 0 .29 1 .7 
tt  M i n i mu m  pic up  volts 
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R E LAY VOLTAG E 
TYPES RATING 

IAV5 1 A  1 1 5 
& 

IAV52A 

IAV53A, 1 1 5 
IAV53B,  
IAV53D 
IAV53 K 
IAV5 3 L  

& 
IAV53N 

IAV53C & 53M 1 1 5  

G E H-1 8 1 4  

TAB LE I l l  (conti nued) 

TAPtt VOLT-
SEITI NG AMPS 

50 - CYCLE B U RDENS 
1 40 
1 20 
1 05 
93 
82 
70 
64 
55 

1 40 
1 20 
1 05 
93 
82 
70 
64 
55 

NO TAPS 
tt M i n i m u m  

1 .2 
1 .6 
2 . 1  
2 .8 
3 .6  
5 . 1  
6.2 
8.2 
1 .9 
2 .5  
3 .4 
4.6 
6.0 
8.4 

1 2 .9 
1 3 .2  
4 .8 

icku p p volts 

CHARACTERISTICS 

POWER 
FACTOR WAITS 

0.34 0 .4 
0.34 0.5 
0 .34 0 .7  
0 .38 1 .9 
0 .36 1 .3 
0 .34 1 .7 
0.34 2 . 1  
0 .34 2 .9 
0 .32 0 .6  
0.30 0 .8 
0.29 1 .0 
0 .3 1 1 .4 
0.32 1 .9 
0 .35 2 .9 
0 .29 3 . 7  
0 .35 4.6 

0.32 1 .6 

The Type-IAV5 1 A is  an overvoltage relay with s ing le-ci rcu it clos ing contacts that close when 
the voltage i ncreases to p ickup va l ue, as  set on the tap block. The ti me delay i n  c losi ng  the 
contacts is  d etermi ned by the setti ng  of the ti me d i a l  at the to p of the  sh aft .  The 
t ime/voltage characteristics of  this re lay are shown in  F igure 1 2 .  

The IAV52A re lay i s  si m i l a r  i n  every respect to the IAV5 1 A  re lay,  exce pt that i t  has  
add itiona l  contacts for closi ng a second ci rcu it. The ti me/voltage characterist ics a re shown 
in F ig u re 1 2 . 

The IAV53A relay is  an  u nder- and overvoltage re lay with double-th row contacts. The left­
hand contacts close as the voltage increases to some predeterm ined va lue .  The r ig ht-hand 
contacts close when the voltage decreases to some lowe r va l u e .  Between th ese two 
voltage va l u es, both contacts are open . Ti me/voltage characterist ics are shown i n  F ig u re 
1 3 .  

The Type IAV53B relay d iffers from the Type IAV53A relay i n  that it does not have sea l- i n 
e lements. T ime/voltage characteristics are shown i n  F igure 1 3 . 

The Type IAV53C and IAV53M relays are si m i lar  to the Type IAV53A relay except that there 
a re no  taps on  the co i l .  The relay is adj usted to close its r ight contacts i n  1 0  seconds when 
the voltage i s  red uced from 58% rated voltage to zero (0) voltage; with th is  ca l i brat ion the 
relay closes its left contacts i n  approxi mately 10  seconds when the voltage is  i ncreased from 
58% of rated voltage to rated voltage. These relays are used con nected l i ne-to-g rou nd so 
that u nder normal cond itions the re lay receives 58% of rated phase-to-phase voltage,  and  
both relay contacts a re open.  If the phase to wh ich the relay is  con nected i s  g rou nded ,  the 
re lay voltage goes to zero (0) and the r ight-hand contacts close in 1 0  seconds. I f  e ither of 
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G E H- 1 81 4  

the other two phases are g rounded, the relay voltage i ncreases to rated voltage and the 
left-hand contacts close in approxi mately 1 0  seconds. 

The IAV53D relay is si m i lar  to the Type IAV538 relay except that it has a shorter time cu rve. 
T ime/voltage characteristics are shown in F igure 1 4. 

The Type IAV53K is  si m i la r  to the Type IAV53A, IAV53L to IAV538, IAV53M to IAV53C and 
IAV53N to  IAV53D. 

Whi le the IAV53A,B ,C, & D are in s ing le-end cases, the IAV53K, L ,  M, and N relays are in the 
double-end case, with contacts con nected between the u pper and lowe r b locks a n d  
operat ing coi l s  con nected to both blocks. The pu rpose of th is  i s  to avoid fa lse tri pp ing  of 
the breaker if the con necti ng p lugs are removed and subsequently reinserted with the 
relay in the reset position,  i .e . ,  ci rcu it-open ing contacts closed . Inse rtion of e ither p lug  
causes the  relay to p ick u p ;  both plugs must be i n  p lace before the  contact ci rcu its a re 
completed . See i nterna l  con nections F igures 1 - 8 for coi l  and contact ci rcu its, and F ig u res 
1 0  and 1 1  for external con nections. 

CONSTRUCTION 

These relays are of the induction-d isk construction .  The d isk is  actuated by a potentia l  
operat ing coi l  on a lami nated U-mag net. The d isk shaft carries the movi ng contact, wh ich 
com pletes the tri p or a larm c ircu it when it touches the stationary contact or contacts. The 
d isk shaft is restra ined by a spi ra l  spri ng to g ive the proper contact-closi ng voltage, and its 
motion is retarded by permanent magnets acti ng on the d isk to g ive the correct ti me delay.  

There is  a sea l- i n u n it mou nted to the left of the shaft of a l l  but the IAV538,  D,  L and M 
models , as shown i n  F ig ure 1 5 . This u n it has its coi l  i n  series and its contacts i n  para l l e l with 
the main  contacts, such that when the mai n  contacts close, the sea l - in  u n it p icks u p  and 
sea ls  i n .  When the  sea l-i n u n it p icks up ,  it ra ises a target i nto view, wh ich latches u p  and 
rema ins  exposed unti l released by pressi ng a button beneath the lower- left corner of  the 
cover. 

The case is  su itable for either su rface or semi-f lush panel mounti ng and an  assortment of 
hardware is provided for either mounti ng .  The cover attaches to the case, and carries the 
reset mechan ism when one is  req u i red. Two of the cover screws have provis ion for a 
sea l i n g  wi re.  

The case has studs or screw con nections at both ends ( IAV53 K, L .  M, or N) or at the bottom 
on ly  ( IAV5 1 and 52A, and IAV53A, B ,  C, and D) for the external con nections. The e lectrica l  
con nections between the  relay u n its and  the case studs are made through spri ng-backed 
contact f ingers mounted in stationary molded i n ner and outer blocks, between which nests 
a removable connect ing  p l u g  (two pl ugs for the IAV53 K,  L, M ,  and  N models) t h at 
completes the ci rcu its. The outer blocks, attached to the case, have the studs fo r t h e  
external  con nections, a n d  t h e  i n ner blocks have the termi na ls fo r t h e  i nterna l  con nect ions. 

The relay mechan ism is  mou nted in a steel framework ca l led the crad le and is  a comp lete 
u n it, with a l l  leads being  terminated at  the i n ner block. This cradle is  held f irmly i n  the  case 
by a latch at the top and bottom and by a g u ide p in  at the back of the case . The cases and  
crad les are so constructed that the relay cannot be  i nserted i n  the case u pside d own.  The 
con necti ng p lug,  besides making the electrica l con nections between the respective blocks 
of the crad le and case, a lso locks the latch in p lace. The cover, which is  fastened to the case 
by th u mbscrews, holds the connecting p lug i n  p lace. 

To d raw out the crad le from a s ing le-ended case, the cover must f i rst be removed . Then the 
con nect ing plug can be d rawn out.  I n  so doing,  the trip ci rcu it i s  fi rst opened, then the 
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G E H-1 81 4 

voltage ci rcu its a re opened . After the con necting p lug has been removed, the lower latch 
can be rel eased and the cradle easi ly  d rawn out. To replace the crad le,  the reverse o rd e r  
sho u ld b e  fo l lowed . 

The cradle ca n be d rawn out from a double-ended case i n  the same way, except that two 
con nect ing p l ugs must be d rawn out fi rst. 

R ECEIVING, HAN DLING AN D STORAG E 

RECE IV ING 

These re lays, when not sh i pped as  a part of  a control panel ,  w i l l  be sh i pped i n  ca rtons  
d esig n ed to protect them against damage. Immed iate ly u pon recei pt of the relay, a n  
exa m i n ation should be made for any damage sustai ned d u ri ng sh i pment. I f  i nj u ry o r  rou g h  
hand l i ng i s  evident, a damage cla i m  should be fi led at once with t h e  tra nsportati o n  
com pany, and the nearest General  E lectric Sales Office shou ld be notified promptly.  

HANDLING 

Reasonable care sh ould be exercised in  un packing the relay in  order that none of the parts 
a re damaged nor the adjustments d istu rbed . 

STORAG E 

If the re lays a re not to be i nsta l led immediately, they shou ld be stored i n  the i r  or ig i n a l  
cartons i n  a p lace that i s  free from moisture, dust, a n d  meta l l i c  ch i ps. 

ACCE PTANCE TE STS 

I m med iately u pon recei pt of the relay an  INSPECTION and ACCEPTANCE TEST shou ld  be 
made to make sure that no damage has been susta ined in sh ipment and that the relay 
ca l i b rations have not been d istu rbed . 

I f  no  p icku p va l ue for the left contact is specified on the req u isition for the relays with ta p 
b locks, the re lay is sh ipped with the ta p p lug i n  the fifth tap .  If  p icku p i s  specified , the ta p 
p lug  i s  set i n  the tap corresponding to this va lue .  If a specified va l u e  does not co i ncide with 
one of the taps, the ta p p lug is put in the ta p nearest the req u i red va l u e  (the  lower ta p is 
used if  the va l ue is ha lf way between two taps) and the spri ng is adj usted to obta i n  the 
req u i red p icku p .  

VISUAL I NSPECTION 

Check the n a meplate stamping the make su re that the model  n u mber and  rat ing of the 
relay a g ree with the req u isition.  

CAUTION 

Every circu it in the drawout case has an auxil iary brush . It is especially important on 
cu rrent circu its, and other circu its with shorting ba rs, that the auxil iary brush be 
bent high enough to engage the connecting plug or test plug before the main 
brushes do. This wil l  prevent ct secondary circu its from being open. 
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G EH-1 81 4 

Remove the relay from its case and check that there are no broken or cracked molded pa rts 
or  other s igns  of  physical damage, and that a l l  screws are t ight. Check that the shorti ng  
bars are i n  the  proper location(s) and  that they are properly formed (see F ig u re 9 ) .  

M ECHANICAL I NSPECTION 

1 .  

2. 

3 .  

4. 

5. 

6. 

7 .  

8. 

On re lays that have time d ia ls, the d ia ls  wi l l  be set at zero (0) before the relay leaves 
the factory. It i s  necessary to change this sett ing in order to open the relay contacts. 

On a l l  relays with locked time d ia ls, make sure the two ti me-d ia l  lock ing  screws a re 
tight. These lock ing screws are to prevent the d ia l  from moving  when the relay is 
subjected to h i g h  operati ng torq ue. 

The movi ng contact should be fastened secu rely i n  its support and should engage the 
stationary contact about in the midd le, or  at least 1 /1 6  inch i nside, the peri phery of 
the stationary contact. 

The stop-arm leaf spring shou ld deflect about 1 /64 inch and the stop arm should clear 
the molded block by at least .020 i nch . 

Any fore ign material  must be cleared out of a l l  a i r  gaps. Clearance between the d isk  
and e ither the d rag magnet or U-mag net shou ld  be  at  least 0 . 0 1 0  i n ch for  a n y  
posit ion o f  the d isk. 

End play of the d isk should be from 0.005 i nch to 0.0 1 0  inch .  End play shou ld not be 
so g reat as to a l low the d isk to stri ke the U-mag net or the d rag mag net. Check that 
top and bottom pivot and bearing screws are tig ht. 

There should be no noticeable friction i n  the rotati ng structu re. 

Rotate the t ime d ia l  to the zero position (0) . Check by means of a neon lamp that the 
contacts j ust close . There should be approximately 1 /32 inch wi pe on the stat ionary 
contact. If the contact does not close, adj ust the d isk posit ion by back ing  off the two 
clamping screws on the stop arm and rotating the stop arm relative to the cutout i n  
the d isk. This  provides a coarse adj ustment. Retighten the clamping screws. 

For fi ne adj ustment of contact clos ing,  run the stationary contact brush i n  or out by 
means of its adj usti ng screw; after th is adj ustment, check that the screw is  he ld f i rmly 
in its support .  

9 .  On dou ble-throw relays, the su pport post of  the  u pper spr i ng  sho u ld c lear  the 
i nsu lat ing p late by at  least 1 /64 i nch . 

E LECTRICAL TESTS 

A. Drawout Relays, Genera l  

S ince a l l  d rawout relays i n  service operate in  the i r  cases, i t  is recommended that they 
be tested i n  the i r  cases or an  eq u ivalent steel case . I n  th is  way any mag netic effects of 
the enclosu re wi l l  be accu rately dupl i cated d u ring  testi n g .  A relay may be tested 
without removing it from the panel by using a 1 2XLA 1 3A test p lug .  Th is  p lug  makes 
con n ections only with the relay, and does not d isturb any short ing bars i n  the case . Of 
course, the 1 2XLA 1 2A test plug may a lso be used . Althoug h th is test p lug  a l lows 
g reater test ing flex ib i l ity, it a lso requ i res CT shorting j u m pers and the exercise of 
g reater care, si nce con nections are made to both the relay and the external  c i rcu itry . 
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B .  Power Req u i rements, General  

A l l  d evices operati ng on a lternating cu rrent {AC) are affected by frequency. Si nce 
n o n -s i n usoid a l  waveforms can be a n a lyzed as a fu n d a m e nta l f re q u e n cy p l u s  
harmon ics of that fu ndamenta l freq uency, it fol lows that a lternat ing-cu rrent d evices 
{ re lays) wi l l  be affected by appl ied waveforms. AC relays {and AC devices i n  genera l )  
a re s ign ificantly affected by the appl ication of non-si n usoida l  waveforms. 

Therefore, in order to test AC relays properly it is  essentia l  to use a test voltage a nd/o r  
cu rrent waveform that is s in usoida l .  The pu rity o f  the s ine wave { i .e . ,  its freedom 
from harmonics) can not be  expressed as  a f in ite n u mber for any particu la r  relay; 
h owever,  a n y  re l a y  us i n g  t u n ed c i rcu i ts, R L  or RC n etwo rks ,  or satu rat i n g  
e lectromagnets {such as t ime-overcu rrent relays) wou ld be espec ia l ly  affected by non­
si n usoidal  wave forms. 

S im i larly, relays req u i ring DC control power should be tested usi ng  DC power and not 
fu l l  wave rectified power. Un less the rectified su pply is wel l  fi ltered, many re lays w i l l  
not o perate properly d ue to the d i ps i n  the rectified powe r. Zener  d i od es, for 
example,  ca n tu rn off d u ring  these d i ps. As a genera l  ru le,  the DC sou rce should not 
conta i n  more than  5% r ipple .  

C .  P ickup Voltage Test 

The pick u p  voltage should be checked on one or more taps on  re lays that cl ose 
contacts on increas ing voltage. The pickup vo ltage should be ta p va l ue ± 5% . The 
d rop-out voltage should be checked on one or more taps on re lays that close contacts 
on d ecreasi ng voltage. The dropout vo ltage is a variab le depend i n g  u pon user  
req u i rements. Refer to the VO LTA G E  SETT ING sect ion u nd e r  S E RV I C I N G  A N D 
ADJUSTM E NTS . See re lay nameplates for va l u es of p i cku p o r  d ropout voltages 
{closi ng  voltages, rig ht or left contact) . 

D. T ime-Voltage Test 

The t ime/voltage cu rves should be checked for one or more setti ngs. 

Recommended test con nections for the above test a re shown in Fig u re 1 7  for the 
overvoltage re lays, such as th e Types IAV5 1 A a n d  IAV52A.  T h e  u n d e r- a n d  
overvoltage relays, such as the Types IAV53A, IAV53B ,  IAV53C, IAV53D,  IAV5 3 K, 
IAV53 L , IAV53M and IAV53N, ca n be checked for time of clos ing left contacts by us i n g  
con nections shown i n  Fi gure 1 7, and for closi ng right contacts by con nections  shown 
in  F ig u re 1 8. Of cou rse the sea l- i n u n it shown in  the fig u re is  not used i n  the case of 
the IAV53 B and IAV53D, but a l l  stud numbers are correct for these relays.  

Stud n u m bers 1 and 2 should be su bstituted for stud nu mbers 9 and 1 0  on  F igu re 1 8  
for testi ng  the u ndervoltage contacts of the Type IAV53C relay {See i nterna l  d ia g ra m ,  
Fig u re 5) . See i nternal connections, Figures 1 -5 for contact and co i l  con nections for 
IAV5 1 A, IAV52A, IAV53A, B, C & D and Fig u res 6 - 8, for IAV53K, IAV53 L, IAV53M a nd 
IAV53N .  
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I NSTALLATION 
I NSPECTION 

At the t ime of insta l lation,  the relay should be i nspected for tarn ished contacts, loose 
screws, or other i mperfections. If any trouble is fou nd, it shou ld be corrected in the man ner  
descri bed u nder MAINTENANCE .  Check the nameplate for model n u mber and rati n g .  

LOCATION 

The location  should be clean and dry, free from d ust and excessive v ibration,  and wel l  
l ig hted to faci l itate i nspection and testing . 

MOUNTING 

The relay shou l d  be mou nted on a vertical surface. The outl i n e  and pane l -d ri l l i n g 
d imensions a re shown i n  F igu re 1 9  for relay Types IAV5 1 A, IAV52A and IAV53C. F ig u re 20 
shows outl i ne  and pane l  d ri l l i ng for relay Types IAV53A, IAV53B and IAV53 D. F ig u re 2 1  
shows the outl ine  and panel d ri l l i ng for re lay Types IAV53K, IAV53L, IAV53M and IAV53N .  

CON N ECTIONS 

I nterna l  con nections are shown in  Figures 1 to 8 for the va rious relays. 

G RO U N D  CONN ECTIONS 

One of the mounting studs or screws shou ld be permanently g rounded by a conductor not 
less than No. 1 2  B&S gage copper wire or its eq u ivalent. 

F I E LD INSTALLATION TESTS 

Before the relay is put i n  service, the pickup voltage and ti me/voltage tests descri bed in 
ACCE PTANCE T E STS ( E L E CTR I CA L TESTS) s h o u l d  be made,  to d eterm i n e  that  t h e  
adj ustments have not been d isturbed . 

The relay may be tested whi le  mou nted on the panel ,  either from its own or another sou rce 
of power, by inserti ng a separate testing p lug i n  place of the con necti ng p lug .  Or, the 
crad le can be drawn out and replaced by another that has been laboratory tested . 

PERIO DIC CHECKS AND ROUTIN E  MAINTENANCE 

In v iew of the vita l role of protective relays in the operation  of a power syste m it i s  
i m po rtant that a period ic  test program be fo l lowed . It is recog n ized that the i nterva l 
between period ic checks wi l l  vary depend ing u pon environ ment, type of relay and user's 
experience with period ic test ing .  U nti l  the user has accu mulated enough experience to 
select the test i nterva l best suited to h is ind ivid ual  req u i rements, it is  suggested that the 
points l isted u nder I NSTALLATION be checked every six months. 

DISK AND B EARI NGS 

The lower jewel may be tested for cracks by explori ng its su rface with the point of a fi ne  
need le .  If i t  is  necessary to replace the jewel,  the jewel shou ld then be  tu rned u p  u nt i l  the 
d isk is centered i n  the air  gap, after wh ich it  should be locked i n  position by the set screw 
provided for the pu rpose. 
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CONTACT CLEANING 

For  clea n i n g  f ine s i lver contacts, a flexi ble burn ish ing  tool should be used . Th is consists of  a 
flexi b le  str ip  of meta l with an  etch-roughened su rface, resembl ing  i n  effect a su perfi n e  fi le .  
The pol i sh i ng action is  so del icate that no scratches are left, yet corroded mate ria l  wi l l  be 
removed ra pid ly  and thoroug h ly .  The flexi b i l ity of the tool ensu res the clea n i n g  of the 
actual  poi nts of contact; someti mes an ord i na ry fi le ca nnot reach the actua l  poi nts of  
contact because of  obstruction from some other part of  the re lay. 

F ine  si lver  contacts should not be cleaned with knives, fi les or abrasive paper or  cloth . 
Kn ives or  f i les may leave scratches that increase arci ng and deterioration  of the contacts. 
Abrasive paper or cloth may leave m inute particles of i nsu lati ng abrasive mater ia l  i n  the 
contracts, and thus prevent closi ng .  

The b u rn i sh i ng tool descri bed above can be obta ined from factory. 

SERVICING AN D ADJUSTM ENTS 

TAR G ET AND SEAL- IN U N IT 

For tri p coi ls operati ng on cu rrents rang ing from 0.2 u p  to 2 .0 amperes at the m i n i m u m  
control voltage, set the target and seal - in  tap p lug i n  the 0 .2-ampere ta p .  

For  tri p coi l s  operati ng on cu rrents rang ing  from 2 .0 up  to 30  amperes at  the m i n i m u m  
contro l voltage, p lace the target and sea l - in  tap p lug in  the 2 .0-ampere tap .  

The tap p lug is  the screw hold i n g  the r ig ht-hand stationary contact of  the sea l - in  e lement. 
To change the tap setti ng,  fi rst remove the connecti ng p lug .  Then,  ta ke a screw from the 
left-hand stationary contact and place it i n  the desi red tap .  Next, remove the screw from 
the other, undes i red, ta p, and place it i n  the left-hand contact. Th is proced u re is  necessa ry 
to prevent the rig ht-hand stationary contact from getti ng out of adj u stme nt. Screws 
should not be i n  both taps at the same time, as pickup for d i rect cu rrent (DC) wi l l  be the 
h i g her tap va l ue, and AC pickup wi l l  be i ncreased . 

VO LTA G E  SETTI NG 

The  vo ltage at wh ich the  contacts operate may be  changed by  chang ing  the  posit ion of  the  
ta p p lug  i n  the  tap block at the top of relays such as  the IAV5 1 A, IAV52A, IAV53A, IAV53 B,  
IAV53D, IAV53 K, IAV5 3 L,and IAV53N wh ich have ta p ped co i l s .  The ra n g e  o f  t h i s  
adjustment i s  from 55 to 1 40 volts o n  the 1 1 5 volt ratings, 7 0  to 1 40 vo lts on  the 1 99 volt 
rati ngs, 1 1 0 to 280 vo lts on the 208, 230 and 240 volt rati ngs, and 220 to 560 volts on the 
460 volt rati ngs.  

The p icku p of the relay for any voltage tap is adj usted by means of a spri ng-adj usti n g  
ri ng  (see F ig ure 1 5) .  The r ing may be tu rned by insert ing a tool i n  the notches a ro u nd the 
edge.  By tu rn i ng the r ing,  the operat ing voltage of the re lay  may be bro u g ht i nto 
a g reement with the ta p setting employed if, for some reason,  th is adj ustment has been 
d istu rbed . The adj ustment a lso permits any desi red setting between the va r ious taps. The 
relay is adj usted at the factory to operate from any time-d ia l  positions at a m i n i m u m  
voltage with i n  five percent (5%)  of the tap setti ng for the relays with the tap ped co i ls, 
mentioned above. The relays reset at 90% or more of the operati ng  va l u e  on a l l  the 
overvoltage re lays. Operati ng voltage for the overvoltage relays for a g iven ta p sett ing is  
the m i n i m u m  voltage at which the contacts j ust make. 

1 2  www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



GEH-1 8 1 4  

O n  t h e  u nder- a n d  overvoltage relays, such a s  t h e  IAV53A, IAV 5 3 B ,  IAV 5 3 C, I AV 5 3 D ,  
IAV 5 3 K ,  IAV53 L, IAV53 M ,  a n d  IAV 5 3 N ,  t h e  ope rati ng voltage f o r  a g iven ta p setti ng i s  t h e  
m i n i m u m  voltage a t  wh ich the left- hand contacts cl ose . T h e  r i g ht- hand contacts wi l l  then 
cl ose at a certa i n  percenta g e  of  operati ng voltage.  I f  it i s  desi red to cha n g e  th is  
percentag e, the r ig ht- h a nd m ovi ng contact may be rotated on t h e  shaft after f i rst 
l oose n i ng th e c lamping screws that hold it i n  place .  C h a n g i n g  the positi on of t h i s  ( r i g ht) 
co ntact provi des a means of adj ust ing the voltage that cl oses the r i g ht- h a n d  contacts to a 
setti ng between 50% and 9 5 %  of the voltage needed to cl ose the l eft-h a nd contacts. 
C h a ng i ng the positi on of the r ight-hand contacts a lso changes the volta g e  at wh i ch t h e  
l eft-hand contacts cl ose, h owever. H ence, s im ultaneous adj ustme nts f o r  cl osi ng l eft (see 
preced i ng p a ragraph)  and r ight contacts m ust be mad e  to obta i n  a d esi red characte r i st ic .  

TI M E  SETT I N G  

The t i m e  o f  o pe ration o f  the ove rvolta g e  relays i s  determi ned p r i m a r i l y  b y  the setti ng of 
the ti me d i a l ,  w h i l e  that fo r the u nd e r- and ove rvolta g e  re lays is determ i n ed by th e spread 
of t h e  co ntacts, as expl a i ned u nder VO LTAG E SETTI NG . F u rther  adj ustment i s  o bta i n ed by 
moving the permanent mag net a l ong its supporti ng shelf ;  movi ng the mag net in towa rd 
th e back of the relay decreases the t ime,  wh i l e  moving it out i ncreases t h e  t i m e .  

F i g u re 1 2  sh ows the t im e/voltage characte r istics o f  th e Type IAV5 1 A a nd IAV52A re lays, 
with the d ia l  setti ng fo r obta i n i ng each cha racterist ic .  To make t i m e  sett i ngs,  set t h e  t i me 
d ia l  to the n u m be r  req u i red (to give th e d esi red cha racte rist ic) by t u r n i n g  it u nt i l  t h e  
n u m b e r  l i nes u p  with th e notch i n  the adjacent fra me. The t i m e  i nd i cated b y  t h e  cu rves i s  
th e ti m e  req u i red t o  cl ose t h e  r e l a y  contacts w h e n  th e volta g e  is  sudd enly  i ncreased f r o m  a 
va l ue b e l ow pick u p  to the va l u e  on the curve. 

F i g u re 1 3  sh ows the cha racte rist ics of the IAV53A and IAV 5 3 K ,  a nd IAV 5 3 B  a nd IAV 5 3 L  
relays. The ti me characterist ic  of th e re lay i s  a utomatica l ly d eterm i n ed b y  t h e  sett i n g  o f  t h e  
rati o  o f  t h e  volta g e  t o  close t h e  r ight contacts t o  th e voltag e t o  cl ose t h e  l eft conta cts. 
F i g u re 1 4  sh ows the t ime/volta g e  cha racte ristics of th e Type IAV53D a nd I AV 5 3 N  relays. N o  
cu rve i s  g iven for th e Type IAV53C a nd IAV53 M :  th ei r t ime /voltage c h a racter ist ics a re 
expl a i ned u nd e r  the sect ion headi ng CHARACTERISTICS. 

The ti m e/voltage ch a racterist ics a re p l otted in percent, th us  ma k i ng th em a p p l i ca b l e  for a l l  
tap sett i ngs.  

B E A R I N G  AND CONTACTS 

See PERIODIC CH ECKS AN D MAINTE NANCE. 

RENEWAL PARTS 

It  is reco m mended that suff ic ient q ua ntiti es of ren ewa l  pa rts be ca rr ied i n  stock to e n a b l e  
th e pro m pt replace me nt o f  a ny that a r e  worn, broken o r  damaged .  Pa rts b u l l et i n  n u m b e r  
G E F-3897 g ives a l i st o f  th ose most subject t o  wear i n  ord i n a ry operati on a nd m ost l i k e l y  t o  
be d a maged d u e  t o  poss i b l e  a bnormal cond it ions. 

When o rd e r i ng re newa l pa rts, add ress th e nea rest Sales Off ice of the G enera l  E l ectr ic  
Company, specify the q u a ntity and th e name of th e part wanted, as sh own i n  F i g u res 1 5  
a nd 1 6, a n d  g i ve com pl ete na meplate data , i nc lud ing se r ia l  n u mber .  If  poss i b l e  g i v e  t h e  
G eneral  E l ectr ic  Com pa ny's req u is iti on on w h i c h  the relay was furn ished.  
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