INSTALLATION

I.L. 41-6

OPERATION MAINTE E

INSTRUCTIO

TYPE PS-13 SUPERVISORY RELAY
FOR REMOTE TRIPPING

L 4

@Jrovides a contlnuous
means of adjusting the

CAUTION Before putting relays into service, this case, the
remove all blocking which may have been in- visual 1ndicat
serted for the purpose of securling the parts supervisory ren nd also acts as a fault
during shipment, make sure that all moving detector t, n te an alarm for pllot wire
parts operate freely, lnspect the contacts to faults.
see that the re clean and close properl

. at 'Zh a . : ah o P iti I Inf or® on the types PS-2 and PS-3

operate e re o e e e
and opera ay enee settings y %Zilable in I.L. 41-659.2
and electrical connections.
APPLICATION

The type PS-13 supervisory relay is
with the type

use,
P3S-2 or P3S-3 relay on HCB pil&
wire systems, where remote tripping 1s re
terminal or both.
trip elther breake

ed from one

necessary to

other end of the line, then a P ay 1s
used with the type PS-13 re . the
remote tripping 1s to be 1n one on only
then a type PS-2 relay may b with the
PS-13 relay. The type PS-1 1s located
at one terminal to introdu€e supervisory

current and to provide te functions.

£

The supervisory elem the relay will
detect short circull circults, grounds,
and reversals onx ot wire ard will
initiate an alg; W] he pllot wires are
faulted. The re e ripping element will
trip the loca er by action of an auxili-
ary vrel 08 t the type PS-3 terminal.
The tyfe relay 1s located at the other
term 1 d wlll ¢trip the breaker at 1ts
stati agfion of an auxlliary relay at the
PS-13 r terminal. The type PS-3 relay
also provides a continuous visual indication

and m@ans of adjusting the supervisory cur-

ent, but does not act as a fault detector to

tlate an alarm for pilot wire faults.

The type PS-2 relay may be used 1nstead of
the type PS-3 when 1t 1s unnecessary to have
remote tripping from the PS-13 terminal. 1In

SUPERSEDES I.L. 41-659.58B

*Denotes change from superseded issue.

T,
STRUCTION AND OPERATION
type PS-13 relay consists of two polar-
N relay elements, a contactor switch, an

ration 1indicator, a telephone relay, a

capacitor, and a set of resistors. These com-

ponents are connected as shown 1n
and 2.

Pclar Type Relay

Flgures 1

The
and

polarized relay consists of an armature
contact assembly mounted on a leaf spring
supported
The
directly to
from the

symmetrically within a magnetic

frame. poles of a permanent magnet clamp
side of this frame. Flux
permanent magnet divides 1into two
path the the

of the element in which the armature 1s

each

paths, one across air gap at
front
located,
of the

shunts

the other across two gaps at the base
Two adjustable type
located 1in gaps.

the of the magnetic
to force some of the flux thru the

frame. screw

are the rear air

These change reluctance
path so as
moving armature which is fastened to the frame
midway between the two rear air gaps. Flux in
the armature
bias causing
the other of the poles,

justment of the

polarizes 1t and creates a mag-

netic it to move toward one or
depending upon the ad-
magnetic shunts. Two operat-
ing coils are
within the

connected in series with

placed around the armature and

magnetic frame. The windings are

each of the pilot
wires.
With the correct adjustment of the magnetic

shunts the armature of the lower element will
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TYPE PS-13 RELAY

always tend to travel toward the left side of
the front alr gap with the colls de-energilzed.
This holds the left hand contact closed. When
elther of the operating colls are energilzed,
the armature 1s magnetized wilth a polarity
that reverses the 1nitial bilas, thus causing
it to move toward the right-hand contact.
(front view)

With the correct adjustment of the magnetic
shunts the armature of the upper element will
always tend to travel toward the right hand
side of the front alr gap with the coils de-
energlized. Thils holds the contacts open.
When either of the operating colls are ener-
glized wlth normal pllot wire current, the
armature 1s magnetlized with a polarity that
alds the 1initial bias, and the contacts remain
open. When elther of the operating colls are
energlzed with reverse pilot wire current, the
armature 1s magnetized with a polarity that
reverses the 1nitial bilas, thus causing 1t to
move toward the left hand side of the air gap.
This causes the contacts to close.

The lower element of the PS-13 relay 1s the

to have the centacts floating in the op
position at .001 ampere pilot wire current

supervisory element. Its normal adjustment i's

two terminal lines, or .002 ampere for thre
terminal 1lines. The upper element 1s
remote tripping element, which 1s conné
with opposite polarity to that of the
visory element. Its normal adJqumen
the contacts open at .00l ampere

wire current, and closes the n .001
ampere reverse pllot wire &

reversal of pllot wire curre omplished
at the remote end of the pile by means
of auxlliary relay co K connect
two 5000 ohm resisto c@erminals of the
PS-3 and to the \ ry with correct

polarity so that
the PS-3 relay
the PS-13 relay, verses the current.
The external connections of the PFS-13 and PS-3
relays are shown in Figure 3.

sed voltage across
e voltage output of

Capacit ting Device

The \@apacitor shorting device ccnsists of a
te relay 1n series with a capacitcr.

This unit 1s connected across the input term-
inals of the PS-13. The telephone relay cong
tacts are connected across the output tenr

inals of the PS-13. Whenever there is a com
plete loss of voltage at the input terminals
of the PS-13, the telephone relay contac S

provide a discharge path for the external

(10 mfd.) capacitor, thus preventi PS-13
(upper element) from tripping f\
Contactor Switch
wite e relay 1s a
cylindrical
mounted on 1ts

of the solenoild.
As the plunger e upward, he disc
bridges thre 11 @ tionary contacts. The
coll 1s 1in s maln contacts of

the rel he ¢trip coll of the
breaker. relay contacts close, the

The d-c. contactor
small solenold type
plunger wilth a silv

lower end moves 1n

coil b nergized and closes the switch
contactlf. shunts the main relay con-
tacts reby relleving them of the duty of
ca ripping current. These contacts

losed wuntil the trip circult is
ne y the auxiliary switch on the breaker.

The operation 1ndicator is a small solenoild
coll connected in the trip circult. Wwhen the
coll 1s energilzed, a spring-restrained arma-
ture releases the white target which falls by
gravity to 1ndicate completion of the trip
circult. The 1indlcator 1s reset from outside
of the case by a push rod in the cover or
cover stud.

The operation for type PS-13 and PS-3 relays

for remote tripping and pilot wire supervision
1s as follows:

(la) Normal Pilot Wire - Two Terminal Lines

The relays are contlnuously energized with
.001 ampere d-c which 1s 1ntroduced from the
battery source thru the type PS-13 relay and
circulates over the pilot wire circuit. This
current holds the PS-13 remote tripping and
supervisory contacts open, and tends to close
the PS-3 contacts.

g
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% Fig. 1—Internal Schematic of the Type PS-13 Relay in
Standard Case.

Q) ig. 2—Internal Schematic of the Type PS-13 Relay in the

Type FT Case.

(1b) Normal Pilot Wire - Three circults provides two circults of equal 1im-
Line pedance from the grounded midtap of the

The action here 1s the same im p ipMe as Potentlometer of the type PS-13 relay to the

tHe type remote termlnal on the pillot wire. The type
e total, PS-3 relay contalns a relatively high resist-

for two terminal lines, except
PS-13 relay must furnish .002
which allows .00l ampere f of the two ance, such that when elther pllot wire becomes
type PS-3 relays involvéd grounded at any polnt along 1ts  length,
(2) Nted unequal currents flow to operate the super-
visory element 1n the type PS-13 relay. This

Short circults of 0 ms or less cause provides protection of ground fault resist-

the circulating pil W current to increase ance values of 500 ohms or less.
above the normal ue, Bthus closing the left- (5) Reversed Pilot Wire

Pllot Wire Shor

hand (front vi acts of the supervisory

element 1in, th e§Ps-13 relay to 1lnitlate an A reversal of the pllot wires will tend to

alarm. pass current thru the type PS-3 relay in the
(3 P t e Open Circuited reverse direction. The back resistance of the

rectox units in this relay 1s sufficilently

Open C1 s on the pilot wire will reduce high and, therefore, 1limits the magnitude of

the circulating supervisory current to zero, SuPervisory current so that the supervisory

and agi‘m initiate an alarm at the PS-13 element 1n the PS-13 relay operates on under-

elay terminal. current.
) Pilot Wire Grounded (6) Remote Tripping
The connectlion of the separate wlndings of Remote tripping from the PS-13 terminal 1is

the type PS-13 relay in each of the pilot wire accomplished by applylng 125 volts d.c. to the
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Fig. 3—External Connections of the Types PS-13 and PS-3 Relays e Tripping from Either Terminal.

two 2800 ohm resistors in the relay. This
ralses the pillot wire current, causlng opera-

provid compact flexible assembly easy to

mal spect, test and adJust. There are

slzes, designated as 3810, S20, M1O0,

numbers refer to the possible number of

a
tion of the type PS-3 relay. Remote tripping 1
from the P3-3 and 1s accomplished by applylng y , L20. S refers to the small; M the
125 volts d.c., thru two 5000 ohm resistors dium; and L, the 1large size chassis frame.
e
t

to the pllot wire. This sends a reve
current thru the type PS-13 relay and operates est swiltch positions, 10 or 20.

the remote tripping element 1in the relay.

(7) Difference in Ground Potential

These relays are connected dire’ he
pllot wire circult and must be tected
agalnst high potential resul om induc-
tion or differences in groun e al be-
tween the pllot wire terminals. he magni-

tude of this potential 1s b eegy) 200 and 500
volts, 1t 1s recommende
tors be connected--

t 5 mfd. capacil-
tween the relay
pllot wire termi s ound at the type
PS-13 relay. magnitude of this
potential exceed v s, speclal means of

protecting the rela e avallable.

RELAYS TN TYPE FT CASE
The g ty' cases are dust-proof enclosures
combiRing lay elements and knife-blade test
SW. In the same case. Thils comblnation

To remove the chasgsis, first remove the
cover which exposes the relay elements and

test switches for 1nspectlion and testing.
Next open the elongated red handle switches.

These should always be opened first before any
of the black handle switches or the cam action
latches. This opens the trip cricult to pre-
vent accidental trip out. Then open all the
remalning switches. W1th all the swiltches
fully opened, grasp the two cam action latch
arms and pull outward. Using the 1latch arms
as handles, pull the chassis out of the case.
The chassls can be set on a test bench 1n a
normal upright position as well as on 1ts
top, back or sides for easy 1nspectilon,
malntenance and test.

After removing the chassis a duplicate
chasslis may be 1lnserted 1n the case or the
blade portion of the swltches can be closed
and the cover put 1n place wilthout the chas-

sis.

I’
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1.L. 41-659,

When the chassis 1s to be put back 1n the
case, the above procedure 1s to be followed 1n
the reversed order. The elongated red handle
switch should not be closed untll after the
chassls has been latched in place and all of
the black handle switches closed.

The electrical circults are as follows:

Each terminal in the base connects thru a test
swlitch to the relay elements 1n the chassls as
shown on thelinternal schematic dlagrams. The
relay terminal 1s identified by numbers marked
on both the inslide and outside of the base.
The test switch posltlons are 1dentified by
letters marked on the top and bottom surface
of the moulded blocks. These letters can be
seen when the chasslis 1s removed from the
case.

The potential and control circuits thru the
relay are disconnected from the external cir-
cult by opening the assoclated test swltches.

A cover operated switch can be supplied wi
1ts contacts wired 1n series with the_tr@p

circult. This switch opens the tri it
when the cover 1s removed. Thils swl be
added to the exlsting type FT ¢ s any
time.

The relays can be tested in v in the
case but with the extern ci@cult 1solated

or out of the case as follo
For testing in servi%voltages between

the potential circu e measured con-

venlently by clampfhg # clip leads on the

projecting clip 1 the contact Jaw.

se the ten clrcult test
d 1In the contact Jjaws, with
full open position. This

plﬁé can
all bl
connects r@lay elements to a set of bind-
Ing posts an completely i1solates the relay
circults from the external connections by
means of #h 1nsulating barrier on the plug.
Th plug 1s 1nserted 1n the bottom test Jaws

e binding posts up and 1n the top test

ch Jaws with the binding posts down.

The external test circults may be made to

the relay elements by #2 test clip lea
stead of the test plug.

For testing out of the case relay el€ments

may be tested by using the ten circult test
plug or by #2 test clip leads as @described
above. The factory calilb on 1s made with
the chassis 1n the s removing the
chassls from the case wi h e the calilbra-

tion values of some s¥by a small per-
centage. It 1s rec that the relay
be checked 1n pos (©) s a filnal check on
calibration.

ALLATION

The, rel@y uld be mounted on swltchboard

r equlivalent 1n a location free
r molsture,. excessive vibration and
nt the relay vertically by means of
o mounting studs for the standard cases
bo) type FT projectlon case or by means of

he four mounting holes on the flange for the

eml-flush type FT case. Elther of the studs
r the mounting screws may be wutilized for
grounding the relay. The electrical con-
nectlons may be made direct to the terminals
by means of screws for steel panel mounting or
to terminal studs furnished with the relay for
ebony-asbestos or slate panel mounting. The
terminal studs may be easlly removed or in-
serted by 1lockling two nuts on the studs and
then turning the proper nut with a wrench.

The relay 1s shipped with the operation in-
dicator and the contactor switch coills in
parallel. Thils circult has a resistance of
approximately 0.25 ohm and 1s suitable for all
trip currents above 2.25 amperes d-c. If the
trip current 1s less than 2.25 amperes, there
1s no need for the contactor switch and it
should be disconnected. To disconnect the
coll in the standard case relays, remove the
short lead to the coll on the front stationary
contact of the switch. This 1lead should be
fastened (dead-ended) under the small filister
head screw located in the Micarta base of the
contactor switch. To dilsconnect the coll 1n
the type FT case relays, remove the coll lead
at the spring adjuster and dead end 1t under
the screw near the top of the moulded bracket
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The operation indicaotr wlll operate for trip

currents above 0,2 ampere d-c. The resistance
of this coll 1s approximately 2.8 ohms.

When using the contactor switch, 1t 1is
necessary to wuse an auxlliary switch on the
circuit breaker so that when the circult
breaker 1s tripped the tripping circuit will
be opened by thils swiltch.

SETTINGS

The relays are callbrated in the factory to
be energlzed continuously with one milliampere
d.c. After the relays are checked and 1nstal-
led, the only setting required 1s to adjust
the slide wire resistance in the type PS-2 or
PS-3 relay, so that the milliammeter in the
relay 1indicates that one milliampere d.c. 1is
circulating over the pilot wires.

CAUTION 1If the pillot wires are subject to
induction from adjacent transmission lines, 1t

1s recommended that the relay be set 1n the
laboratory rather than while they are directl
connected to the pllot wires. Thils precauti
1s to prevent 1injury to the personnel m
high 1nduced voltages. Neutralizing trans
formers are avallable for wuse to kee
voltage from the relay.

@
ADJUSTMENTS AND MAIN
The proper adjustments to& correct

operation of this relay hav e de at the
factory and should not be stulbed after re-
ceipt by the customer e adjustments
have been changed, the@ taken gpart for
repalrs, or 1if ed to check the

adjustments at zégul ntenance perilods,
the instructio befow ould be followed.

All contacts should be periodically cleaned
with a fine fiM. S#1002110 file 1s recom-
mended fo

this purpose. The use of abrasive
cleaning contacts 1s not recom-
cause of the danger of embedding
articles in the face of the soft silver
impairing the contact.

Polarized Element

With the relay de-energlzed, remove
permanent magnet and adjust the moving
ture so that 1t floats between the poles or
lightly touches the 1left-hand pole piess.
This adJustment 1s made by loosening the core

screw at the back of the element 1fting
the entire core and contact s bly. Re-
assemble the permanent magnetgai the north
pole to the 1left (front e dJust the
statlonary contacts so that ™t ake at the
extreme limlts of the arma ravel. Then

turn each contact scre oul turns to obtaln
approximately 5/32" een the statlonary

contacts.

Pass .00
This should

am| u the operating coills.

applylng normal voltage
necting a varlable resist-
eter across the PS-13 out-
With the resistance set for
hru the operating colls, adJjust

the gmagnetic shunts across the two
alr gaps so that the moving contacts

loat midway between the stationary contacts.

th thls adJustment, the right-hand contacts
should operate at approximately .0014 ampere,
and the left-hand should close at .0005 am-
pere. For three terminal lines, the super-
visory element contacts should float at .002
ampere, close to the right at .0023 ampere,
and close to the left at .00l17 ampere. A good
way to adjust thls element 1s to start with

both magnetic shunts at the extreme "in"
position, then draw out the 1left-hand shunt
until the 1left-hand contacts make at the
desired current. Then lower the current and
draw out the right-hand shunt until the right
hand contacts make at the right value. This
wlll upset the adjustment for the 1left-hand
contacts, which should then be rechecked. The
process 1s easlly carriled back and forth until
both values willl check properly. The shunts
are held firmly in place by means of a spring
type clamp.

The upper element (remote trip) has polarity
opposite to that of the lower element.

Reverse the voltage applied to the relay in

O~
1!55:;, —
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order to callbrate this element. AdJjust the swlitch and turning 1t wup-side-down
magnetic shunts on the upper element so that screw up the core serew untll the
the moving contacts rest agalnst the right starts rotating. Now, back off th orefscrew
This
ampere. indicates the polnts where the play 1n the

hand stops and close to the 1left at.00l1 until the moving core stops rotat

assembly 1s taken up, and wheredghe moving

The capacitor shorting device can be checked COTe Just separates fro e statlonary core
after the PS-13 has been calibrated by con-  ScTew. Back off theggo approximately
necting a 10 mfd external capacitor across the one turn and lock hx 1s prevents the
output terminals of the P3-13. The relay moving core from str sticking to the
should be energized with rated voltage 1long statlonary core bec resldual magnetism.
enough to charge up the external capacitor. Adjust the contalye ance for 3/32" by
The upper element of the PS-13 should not trip means of the t ma. nuts on elther side of
when the voltage 1s suddenly removed. If the the Milcarta C . e switch should pick up
relay does trip the telephone relay contacts at 2 amper Test for sticking after 30

should be adjusted until the false tripping passed through the coil.
has been ellminated. A check should be made

after the final adjustment to make certain
that the telephone relay contacts are not

closed with the PS-13 de-energized. the indlcator to operate at 0.2

e d-c. gradually applied by loosening the

Contactor Switch crews on the under side of the assembly,

and moving the bracket forward or backward.
AdJust the statlonary core of the switch the two hellcal springs which reset the

a clearance between the statlonary cqre armature are replaced by new springs, they
the moving core of 1/63" when the h should be weakened slightly by stretching to
the
1 the

plcked wup. This can be done by t

relay up-side-down or by discom\

obtaln the 0.2 ampere callbration. The coll
resistance 1s approximately 2.8 ohm.
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I.L. 41-659%
INSTALLATION e OPERATION e MAINTEN

INSTRUCTIO

TYPE PS-13 SUPERVISORY RELAY
FOR REMOTE TRIPPING ¢

CAUTION Before putting relays into service, this case, the - rovides a continuous
remove all blocking which may have been in- visual indicafgion & means of adjusting the
serted for the purpose of securing the parts supervisory T nd also acts as a fault
during shipment, make sure that all moving detector t in te an alarm for pilot wire
parts operate freely, inspect the contacts to faults.

see that they are clean and close properly,
and operate the relay to check the settings mal on the types PS-2 and PS-3
and electrical connections. rela available in I.L. 41-659.2

.

NSTRUCTION AND OPERATION

APPLICATION

The type PS-13 supervisory relay is use
with the type PS-2 or PS-3 relay on HCB p The type PS-13 relay consists of two polar-

wire systems, where remote tripping 1is a ized relay elements, a contactor switch, an

ed from one terminal or both. operation indicator, and a set of resistors.

necessary to trip either breaker the These components are connected as shown 1in
r is

other end of the line, then a P

used with the type PS-13 relj the
remote tripping is to be in one @ipfSion only Polar Type Relay
then a type PS-2 relay may Q with the

PS-13 relay. The type PS-1% rel is located The polarized relay consists of an armature

at one terminal to introdace supervisory and contact assembly mounted on a leaf spring
supported symmetrically within a magnetic

Figures 1 and 2.

S ate functions.
n the relay will frame. The poles of a permanent magnet clamp

current and to provide ¢t
The supervisory el

detect short circuit ircuits, grounds, directly to each side of this frame. Flux

and reversals on flthe @pilot wire and will from the permanent magnet divides into two
initiate an alarm the pilot wires are paths, one path across the alr gap at the
raulted. The tripping element wilil front of the lelement in which the armature is
trip the 1d by action of an auxili- located, the other across two gaps at the base
ary rel d at the type PS-3 terminal. of the frame. Two adjustable shunts are
The ¢t -3,relay is located at the other located across the rear air gaps. These

termina 11 trip the breaker at its change the reluctance of the magnetic path so

as to force some of the flux thru the moving

station by ion of an auxiliary relay at the

PS-13 relay terminal. The type PS-3 relay armature which is fastened to the frame mid-

also pr@vides a continuous visual indication way Dbetween the two rear air gaps. Flux 1in

B\ means of adjusting the supervisory cur- the armature polarizes 1t and creates a

but does not act as a fault detector to magnetic Dbias causing it to move toward the

itiate an alarm for pilot wire faults. right hand contact (front view). Two operat-

ing coils are placed around the armature and
The type PS-2 relay may be used instead of within the magnetic frame. The windings are

the type PS-3 when it is unnecessary to have connected 1in series with each of the pilot

remote tripping from the PS-13 terminal. 1In wires.

SUPERSEDES |. L 41-659.5 EFFECTIVE JULY 1951
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With the correct adjustment of the magnetic
shunts the armature willl always tend to travel
towards the right hand side of the front air
gap Wwith the colls de-energized. This holds
the right hand contact closed. When elther of
the operating colils are energized, the arma-
ture 1s magnetized with a polarity that
reverses the 1nitlal bias, thus causing it to
move toward the left-hand contact.

The lower element of the PS-13 relay 1s the
supervisory element. Its normal adjustment 1is
to have the contacts floating 1n the open
position at .001 ampere pilot wire current for
two terminal lines, or .002 aﬁpere for three
terminal 1lines. The upper element is the
remote tripplng element, which 1s connected
with opposite polarity to that of the super-
visory element. Its normal adjustment holds
the contacts open at .00l ampere normal pilot
wire current, and closes the contacts at .00l
ampere reverse pllot wilre current. The
reversal of pllot wire current 1s accomplished
at the remote end of the pllot wires by means
of auxlliary relay contacts. These conne
two 5000 ohm resistors to the terminals of
PS-3 and to the remote battery with co ct
polarity so that the 1ncreased voltage acro
the PS-3 relay exceeds the voltage outp,
the PS-13 relay, and reverses the
The external connections of the PS-13 and -3

L 4

relays are shown in Figure 3.

x$

The d-c. contactor switciil

n

small solenold type s . A cylindrical

plunger with a sigve s mounted on 1ts

lower end moves t 9 of the solenoid
t el

As the plung

Contactor Switch

e relay 1s a

upward, the disc
bridges three s s lonary contacts. The
coll 1s 1n seriles the maln contacts of
the relay and with the trip coill of the
breaker. When th; relay contacts close, the
coll be es energlzed and closes the switch
contac 1s shunts the maln relay con-
tact tRerédy relleving them of the duty of
car ng ripping current. These contacts
r closed until the trip circult is

d by the auxiliary switch on the breaker.

Operation Indicator

The operation 1ndicator 1s a small sol id
coll connected 1n the trip circult. When
coll 1s energized, a spring-restralned arma-
ture releases the white target which fall§g by

gravity to 1ndicate completilo f the trip
circult. The 1indlcator 1s rgset outside
of the case by a push rod t cover or

cover stud.
The operation for type ~] d PS-3 relays
for remote tripping an 11 wire supervision

1s as follows:

(1a)

Normal Pil0 ire -~ Two Terminal Lines

tinuously energlzed with
h 1s introduced from the
the type PS-13 relay and
pllot wire circuit. This
s the PS-13 remote tripping and
supe ontacts open, and tends to close
the contacts.

Normal Pilot Wire - Three Terminal

Lines

The action heree 1s the same 1n principle as
for two terminal lines, except that the type
PS-13 relay must furnish .002 ampere total,
which allows .00l ampere for each of the two
type PS-3 relays involved.

(2) Pilot Wire Short Circuilted

Short cilrcults of 2,000 ohms or less cause
the clrculating pllot wire current to increéase
above the normal value, thus closing the left-
hand (front view) contacts of the supervisory
element 1n the type PS-13 relay to lnitiate an
alarm.

(3) Pilot wire Open Circuited

Open Cilrcuilts on the pllot wire will reduce
the circulating supervisory current to =zero,
and agaln 1nitiate an alarm at the PS-13
relay terminal.

(4) Pilot Wire Grounded

The connectlon of the separate wilndings of
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Fig. 1—Internal Schematic of the Type PS-13 Relay in the
Standard Case.

circuits provides two circuits of &

the type PS-13 relay in each of the p Q ir
im

from the grounded mi the

potentiometer of the type PS-13 relay the
remote terminal on the pilot wiffe. e type
PS-3 relay contains a relative h resist-
such that when either p#lot re becomes
grounded at any point ‘% n length,
unequal currents flow t &ce the super-

(o)
P

pedance

ance,

visory element in the S-13 relay. This
prrovides protection o 0 fault resist-
ance values of 500 o ess.

wires will tend to
PS-3 relay in the
reverse The back resistance of the

rectox unit this relay 1s sufficiently

nigh and, therefore, 1limits the magnitude cf

supervisogy current so that the
el8mgent in the PS-13

t.

surerviscry

relay operates on under-

) Remote Tripping

Remote tripping from the PS-13 terminal 1is

TOP VTEST SWITCH

-T0 ®| TERM -3

Lidd

FROWT WE

COVER OPERATED TO REY

SWITCHR WHENUSED

.~ TEST SWATCH

OPERATION:
INDICATOR .
CONTACTOR SWITEW
TERMINALS

FOR TRIP CURRENTS
LESS THAN 2.25 AMPS]—
0.C.., DISCONNECT

AND 'DEAD END THIS
LEAD.

--—f- RES\STORS
(FOR 125 V.D-C)

[ UPPER POLARIZED
ELEMENT (TR\PPIN Q)

LOWER POLARIZED
ELEMENT(SUPERVISORY)

S

TURERR WEW

ELONGATED RED
WANDLE
“TO RELAY

BATTOM TEST SWITCH

I J1EE88)

FRONT WVIEW

TO BASE TERMS

ig. 2—Internal Schematic of the Type PS-13 Relay in the
Type FT Case.

accomplished by aprlying 125 voults d.c. to the
two 2800 This
ralses the pilot wire causing opera-

chm resistors in the relay.
current,
tion of the type PS-3 relay. Remote tripring
from the PS-3 and is accomplished by apnlying
125 volts d.c., thru twc 5000 ohm
to the pilot This

current thru the type PS-13 relay and operates

resistors,

wire. sends a reverse

the remote trirping element in the relay.

(7) Difference in Ground Potential

These
pilot wire

relays are connected directly in the

circuit and must be protected

against high potential resulting from induc-

tion or differences in ground potential Dbe-

tween the pilct wire terminals. If the magni-
is between 200 and 500

is recormended that 5 mfd. capaci-

tude of this potential
velts, it
tors be ccnnected--one each between the relay
wire terminals

relay. If the

pilot
F3-13
potential exceeds 500 volts,

and grournd at the type
this

means of

magr.itude of
special
protecting the relays are available.

RELAYS IN TYPE FT CASE

The tyre FT cases are dust-procf enclosures

3
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INSULATING TRANSFORMER\
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Fig. 3—External Connections of the Types PS-13 and PS.3 Rel ote Tripping from Either Terminal.
combining relay elements and knife-blade test c ay Dbe inserted 1n the case or the
swltches 1n the same case. Thls combinati la ortion of the switches can be closed,
provides a compact flexible assembly easy nd the cover put in place without the chas-

mailntain, 1lnspect, test and adjust. Ther r sis.
slx case slzes, designated as S10, S20, M1

M20, L10, L20. S refers to the small;
medium; and L, the 1large size chassis

When the chassis 1s to be put back in the

case, the above procedure 1s to be followed in
The numbers refer to the possible ? p

7' the reversed order. The elongated red handle
test switch positions, 10 or 20.
switch should not be closed until after the
. chassis has been latched 1n place and all- of
To remove the chassis, remove the
the black handle switches closed.
cover which exposes the re elements and
test swiltches for ilnspect@On testing.

The electrical circults are as follows:

Next open the elongated re a e switches.

These should always be rst before any Each terminal 1n the base connects thru a test
3
of the black handl wi Zs¥br the cam action switch to the relay elements 1n the chassils as
s p

latches. This o
vent accldent

shown on thelinternal schematic dlagrams. The

cricult to pre-
relay terminal 1s identifled by numbers marked

on both the inside and outside of the base.
The test swiltch positions are 1dentified by
letters marked on the top and bottom surface
of the moulded blocks. These letters can be
seen when the chasslis 1s removed from the

oM. Then open all the
th all the switches
fully opened, gra e two cam action latch

remaining swit

arms and pull outward. Using the 1latch arms
as handles, pull‘;he chassls out of the case.
The cha s can be set on a test bench in a

normal ht position as well as on 1ts case.
top, a r slildes for easy 1nspectilon,

The potentlial and control circuits thru the
maln§ena and test.

relay are disconnected from the external cir-
e removing the chassls a duplicate cult by opening the assoclated test switches.

¢
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A cover operated switch can be supplied with
- its trip
circult. This switch opens the ¢trip circuit
when the cover is removed. This switch can be
added to the existing type FT
time.

contacts wired 1n series with the

cases at any

The relays can be tested in service, in the

case but with the external circuits 1isolated

or out of the case as follows;

For testing in service, the voltages between
the potential
veniently by

circuits can be measured con-
clamping #2

projecting clip lead lug on the contact Jaw.

clip leads on the

For testing in the case the ten circult test

plug can be inserted in the contact Jaws, with
all Dblades in the This
relay elements to a set of bind-

full open position.
connects the
ing posts and

completely isolates the relay

circults from the external connections b

means of an
The plug 1s inserted in the

insulating barrier on the pl
bottom test fa

with the binding posts up and in th
AT switch jaws with the binding posts
The external test circults may mage to
the relay elements by #2 test ed@®s 1in-

stead of the test plug.

For testing out of tgg lay elements

may be tested by usin he n circult test
plug or by #2 test 1 cads as described
above. The factory a tion is made with

the chassis
chassis from the

in e se and removing the
1 change the calibra-
tion by a small per-
centage. 1 mmended that the

he d in osition as

be ¢
calibrd@fio

values o relays
relay

a final check on

INSTALLATION

The re@ays should Dbe mounted on switchboard
p&nels or their equivalent in a location free
dirt, moisture, excessive vibration and
at. Mount the

the two mounting studs for the standard cases

relay vertically by means of

S and the type FT projection case or by means of
the four mounting holes on the flange for the

Either of
screws may be

semi-flush type FT case.
or the mounting
grounding the relay. The
direct to the
by means of screws for steel panel mounting or
to terminal studs furnished with #he relay for

slate

nections may be made erminals

ebony-asbestos or el mounting. The
removed or in-
n the

u¥ with a wrench.

terminal studs may4Re

serted by 1locking two studs and

then turning the pr

with the operation in-
switch
cult has a resistance of
approximat 0. ohm and 1s suitable for all

trip c t bove 2.25 amperes d-c. If the
tri r s less than 2.25 amperes, there
for the contactor switch and it

disconnected. To
the standard
lead to the coil on the front stationary
ct of the switch. This 1lead should be
fastened (dead-ended) under the small filister
2ad screw located in the Micarta base of the
switch. To
the type FT case relays, remove the coil lead

The relay 1s s

dicator and cop¥actor coils in

parallel.

disconnect the

case relays, remove the

contactor disconnect the coil in
at the spring adjuster and dead end it under
the screw near the top of the moulded bracket.
The operation indicaotr will operate for trip
currents above 0,2 ampere d-c. The resistance
of this coil is approximately 2.8 ohms.

When wusing the contactor switch, 1t 1is
auxiliary switch on the
circuit Dbreaker so that when the circuilt
tripped the tripping circuit will

be opened by this switch.

necessary to use an

brealker is

SETTINGS

The relays are calibrated in the factory te
be energized continuously with one milliampere
d.c.
led, the
the slide wire resistance in the type PS-2 or
PS-3 relay, so that the

relay 1indicates that one milliampere d.c. 1is

After the relays are checked and instal-
adjust

only setting required 1is to
milliammeter in the

circulating over the pilot wires.

CAUTION 1If the subject to
induction from adjacent transmission lines, it

d

pilot wires are
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1s recommended that the relay be set i1n the
laboratory rather than while they are directly
connected to the pilot wires. Thils precaution
1s to prevent from
high

formers

injJury to the personnel
trans-

keep high

induced voltages. Neutralizing

are avallable for use to

voltage from the relay.

ADJUSTMENTS AND MAINTENANCE

The
operation of this

proper adJustments to insure correct
relay have been made at the

factory and should not be disturbed after re-

celpt by the customer. If the adjustments
have been changed, the relay taken apart for
repairs, or 1f 1t 1s desired to check the

adJustments at regular malntenance periods,

the instructlions below should be followed.

All contacts should be periodically cleaned
with a fine file. S8#1002110 file
mended for thls purpose.
material

1s recom-
The use of abrasive
for cleaning contacts 1s not recom-

mended, because of the danger of embedding
small particles in the face of the soft sillver

and thus impairing the contact.

Polarized Element

With the relay de-energlzed, remove
permanent magnet

and adjust the moving ar
ture so that 1t floats Dbetween th® D S
lightly touches the 1left-hand paghe jece.
This adjustment 1s made by loo

screw at the back of the
the entlire core and contact sem

the"core
i1fting
Adjust
ey make at

eleme

contacts so ¢t
limits of

the stationary

the extreme ature travel.

Then turn each contagt ewd four turns to
obtaln approximate 5 ! tween the sta-
tionary contacts e the permanent

to the left (front

colls.
This shou be done by applylng normal volt-
age to t lay and connecting a variable

resist a milliammeter across the pPS-13
output als. With the resistance set for
.001 e thru the operating colls, adjust
t r (supervisory) element as follows:

AdJust
rear

the magnetic shunts across the two
that
float midway between the stationary

With this adJustment, the left-hand
.0013

close at

alr gaps so the moving contact
contacts
contacts
should operate at approximately
and the right-hand should
ampere. For three terminal lines, t
should ,flo
ampere, close to the left at .00 mp
right at .0017 a .
way to adjJust thls element i
both
position,
until the

desired current.

ampere,
-00Qy
super-
.002

, and

visory element contacts
close to the good
art with
n 1n "
shunt
at the
current and

t reme
t-hand

magnetic shunts
then draw out e
left-hand t make

a
The lo the
t

draw out the righ unt until the right
hand contacts mak right value. This
wlll wupset th dJ ent for the 1left-hand

d then be rechecked. The
arrled back and forth until

contacts, which

process 1

both va 1 check properly. The shunts
are heldgfi n place by means of a spring
type cl

T element (remote trip) has polarity

posi to that of the lower element.
Verse the voltage applied to the relay i1n
der to callbrate this element. AdJjust the

gnetic shunts on the upper element so¢ that
he movling contacts rest against the right
hand stops and close to the 1left at.e0l
ampere.

Contactor Switch

Adjust the stationary core of the switch for
a clearance between the stationary core
the moving core of 1/63" when the
This can be
relay wup-side-down or by disconnectilng the
switch

screw up the core screw until the moving core

and
switch 1s
picked up. done by turning the

and turning 1t up-side-down. Then
starts rotating.
untll the moving core
indicates the

assembly 1s

Now, back off the core screw
This
where the play 1n the

stops rotating.
points

taken up, and where the moving

core Just
Back

one turn and lock 1n place. This prevents the

separates from the stationary core
screw. off the core screw approximately
moving core from striking and sticking to the
stationary core because of residual magnetism.
Adjust the 3/32" by

contact clearance for
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means of the two small nuts on elther side of ampere d-c. gradually applled by loose
Ne the Micarta disc. The switch should pick up two screws on the under side of th SE
at 2 amperes d-c. Test for sticking after 30 and movling the bracket forward ofjbacKivard.
amperes have been passed through the coil. If the two helical springs which the

armature are replaced by new springs, they
Operation Indicator should be weakened slightly by st‘etching to
obtaln the 1 ampere callbggtion. The coll

AdJust the 1ndlcator to operate at 0.2 resistance 1s approximgte ohm.
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