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Fig. 4—Diagram of Test Connections For the Type TSP Trip-
ping Suppressor in the Standard Case.

where the moving core just separates from the
stationary core screw. Back off the stationary
core screw 1/2 turn beyond this point and lock
in place with the locknut provided. This pre-
vents the moving core from striking and stickj
ing to the stationary core because of residual
magnetism. Adjust
1/1€ inch by means
elther side of the

the contact clearance for
of the two
Micarta Disc.

small nutgfon
The switeh

in the 125 volt relays should pick upfon not
less than 75 volts d-c. Test for sticking
when 125 volts d-c is removed. Forythe 250

volt relays. double the voltage vdlues above.

Fig. 5—Diagram of Test'‘Connections For the Type TSP Trip-
ping Suppressor in the Type FT Case.

Overall Tes®

Gonneet the relay per Fig. 4% or 5 with all
All three SV elements should
pick up and the timer motor should run at all
from 100 to 130 volts. with the
SV elements set for 100 volts pick-up.

switeches closed.

voltages

Close switches X, Y, Z and K. Now close
switch M, with the voltage adjusted for 115
volts. The lamps should light until the timer

times out, at which time the lamps should go

out.

ENERGY REQUIREMENTS

The burdens of the, typedTSP Tripping Suppressor are as follows:

Watts at Voltamperes
at 115 volts, P.F. Angle
Element 125 V. or 250V d-c. 60 cycles Degrees Lag
Auxiliary Switches 8.8 ee——— ma-
Synchronous Timer T2 . -— 2.50 56.6
Type SV Relay, S1, 82, 33 (each) ———— 7.30 62.2
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Fig. 3—External Connections of the Type TSP Tripping
Suppressor Used With the Type HCB Relay.

energized and sealed 1n.

SETTINGS

The settings to be made are gthe, plckup
values on the voltage elements, ‘and the time
setting on the synchronous tilner. The drop-

out voltage of the SV voltage‘elements should
be higher than the of the
synchronous timer.

always drop out

ADJUSTMENTS AND MAINTENANCE

The proper adjustments to lnsure correct

operation of €hls{\/relay have been made at the
should not be disturbed after
If the
the relay taken apart for

desired to check the ad-
justments at regular malntenance periods, the

Instructions below should be followed.

factory and
recelpt by the customer. ad justments
have been ‘¢hanged,

repalrs, or Iffit 1s

Allhcontacts should be periodically cleaned
with a fine file. S#1002110 file
mended for this purpose.
materlal for

1s recom-
The use of abrasive
not recom-

embedding

cleaning contacts 1s

mended, because of the danger of

small particles 1in the face of the softgsiilven
and thus Impairing the contact.

Type SV Voltage Elements

Adjust the make contact for

contact separation with the

9/64 1inch
breakgeontact out
of the way. In other words), when the plunger
rises from the de-energizedgposition it should
travel 9/64 1inch before &ie

touch.

make contacts

The clearance between'the bob on the back-
up-spring and the silver stationary

should be .008mto .0@15 inch.

contact

Adjust the magnetic shunt on each element so
that, the glements pick-up at 100 volts, 60
cycless When moving the shunt be sure that
the Tocking 1lever 1s pushed out to free the
shunts Energlze all three
that
maintaln a steady
100 to 130 on the type 8V elements.
Thls 1s indicated by uniform operation of the
motor without flutter.

elements at once,
all three make contacts
to the motor with

dnd make sure
circult

volts

out of the
volts or more when the plck-up

The drop elements should be 90
setting 1s 100

volts, 60 cycles.

Synchronous Timer

The moving contacts should have
mately 1/16 1inch follow after the
stalls.
turns the contact arm to the full open

approxi-

motor
Make sure that the spiral spring re-
posi-
tion quickly when the motor 1s de-energlzed.
The motor should pick-up and run in synchro-
nism at 100 volts, 60 cycles, and drop out at

below 90 volts.

Auxiliary Contactor Switches

Adjust the stationary core of the switeh for

a clearance between the stationary core and

the moving core when the switeh 1is picked up.
This can be most conveniently done by turning

the relay up-side down. Screw up the core

screw until the moving core starts rotating.
Now, back off the core screw untll the moving

This indicates the polnt

5

core stops rotating.
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diagrams. The relay terminal 1s identifiled by
numbers marked on both the inslde and outside
of the base. The test swltch positions are
ldentified by letters marked on the top and
bottom surface of the moulded blocks. These
letters can be seen when the chassis 1s
removed from the case.

The potential and control circults thru the
relay are disconnected from the external
circuit by opening the associated test
switches.

A cover operated switch can be suppllied wilth
1ts contacts wired 1n series with the trip
circuit. This switch opens the trip cilrcult
when the cover 1s removed. This switch can be
added to the exlsting type FT cases at any
time.

Testing
The relays can be tested in service, 1n the
case but with the external cilrcults 1solated

or out of the case as follows:

Testing In Service

Voltages between the potentlal circuits can
be measured convenlently by clamping #2 c2ip
leads on the projecting clip 1lead lug on the
contact jaw.

Testing in Case

With all blades in the fullg open position,
the ten circult test plug can,be Anserted in
the contact jaws. This geonnects the relay
elements to a set of@binding posts and com-
pletely isolates thé relay clrcults from the
external connectlons by means of an insulating
barrier on the plug. The external test cir-
cults are connected *o these blnding posts.
The plug 1s 1nserted in the bottom test jaws
with the binding pests up and in the top test
switch jaw with the binding posts down.

The external test circults may be made to
the relay elements by #2 test clip leads in-
stgadyof) the test plug.

4

Testing Out of Case

With the chassls removed from the base,relay
elements may be tested by using the ten cin-
cult test plug or by #2 test clip leads as
described above. The factory calibration is
made with the chassls 1n the case and
removing the chassls from the case#1ll change
the calibration values by a small“percentage.
It 1s recommended that the relay be, checked in
position as a final check onfthefjcalibration.

INSTALLATION

The relays should befmounted on swltchboard
panels or thelr equivalent "1n a location free
from dirt, molstuse,) execessive vibration and
heat. Mountgthelrelay vertically by means of
the two mountlIngl, stdds for the standard cases
and the type FT projection case or by means of
the four mountIngiholes on the flange for the
seml-flusgh), typepFT case. Either of the studs
or the gmountdng screws may be utilized for
groundingfy, the relay. The electrical con-
nectlonsimay be made dlrect to the terminals
by means/ of screws for steel panel mounting or
to terminal studs furnished with the relay for
e€bony asbestos or slate panel mounting. The
terminal studs may be easlly removed or in-
serted by locking the two nuts on the studs
and then turning the proper nut with a wrench.

The potential transformers used to energlze
the type TSP tripping suppressor should be
located within the differential 2zone so that
they are energlzed at the same time that the
power transformer is energlzed. An alternate
method 1s to 11se bus potentlal transformers,
in which case auxlliary switches on the
breakers must be used so that the voltage
elements of the tripping suppressor are de-
energized when the power transformer 1s de-
energlzed. In this case, 1t 1s preferable
that the breaker auxiliary swltch contacts
close before the mailn contacts close. This
alternate scheme will not be effective, how-
ever, 1f the bank 1s energilzed by closing the
breaker at the far end of the line.

The multi-contact auxiliary tripping relays
should have sultable contacts to open the trip
circult after the breaker trip circuilts are

|
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CHARACTERISTICS

The type TSP trippling suppressor 1s rated
115 volts, 60 cycles and separate models are
available for 125 or 250 volt d-¢ trip cir-
cults. The type SV voltage elements plck-up
at approximately 100 volts and drop out at
approximately 90 volts or more. The pick-up
setting 1s adjustable, however, and the drop
out is from 90-98 per cent of the

The synchronous timer scale 1s marked 1n 30

plck-up.

cycle divisions and 1s adjustable up to 5
seconds.

RELAYS IN TYPE FT CASE

The type FT cases are dust-proof enclosures
comblning relay elements and knife-blade test
This comblnation
provides a compact flexlble assembly easy to

switches 1n the same case.

maintaln, lnspect, test and adjust. There are
three main units of the type FT case: the
case, cover, and chassis. The case 1s an all
welded steel housing contalning the hinge half
of the knife-blade test switches and) the
terminals for external connections. 4The gover
1s a drawn steel frame with a ¢leamywindow
which fits over the front of the casefwith)the
switches closed. The chassis isga frame that
houses the relay elements and ‘supports the
contact jaw half of the test gswltcheés. This
slides 1n and out of the éase.), The electrical
connections between the basel, and chassis are

completed through the closed knife-blades.

Removing Chassis

To remove theg" chassls, filrst remove the
cover by uns€rewing the captive nuts at the
corners. /heredare two cover nuts on the S
slze casé and four'on the L and M size cases.
This expose8 the relay elements and all the
test switchesifor inspection and testing. The
next step 1s to open the test switches. Always
open the glongated red handle switches first
beflere any of the black handle swiltches or
the, cam actlion latches. This opens the trip
cIecult to prevent accldental trip out. Then
open all the remaining swiltches. The order of
opening the remaining switches 1s not import-
ant. In opening the test switches they should
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Fig.2—Internal Schematic of the Type TSP Tripping Sup-
pressor in the Type FT Case.

be moved all the way back against the stops.
With all switches fully opened, grasp the two
cam action latch arms and pull outward. This
releases the chassis from the case. Using the
latch arms as handles, pull the chassis out of
the case. The chassis can be set on a test
bench in a normal upright position as well as:
on 1ts top, back or sides for easy ilnspectilon,
malntenance and test.

After removing the chassls a duplicate
chassls may be 1nserted 1n the case or the

blade portion of the switches can be closed
& the cover put in place witheut the chassis.

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

Electrical Circults

Each terminal 1n the base connects thru a
test switch to the relay elements 1n the
chassls as shown on the 1nternal schematic

3
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Fig. 1—Internal Schematic of the Type TSP Tripping Sup-
pressor in the Standard Case.

three sllver statlionary contacts, only two of
A small thread-
which
and carries the ad-

which are used in this relay.

ed stud projects below the
the sllver disc
A welght 1s used on the plunger

plunger
supports
justing nuts.
assemtly to Improve the drop-out characteris-
tiecs of the swiltch.

OPERATION

The operation of the tripping suppressor In
type HCB
to the schematie dla-

gram of Flgs. 1, 2 or 4, 5.

conjunction with the relay As as

follows with reference

The voltage swltches S1l, 82,
energized by potential

and, S5 are
These
should be energized av the same

transformers.
transformers
time the power transformer ¥s energlzed. (An

alternate method, wuslng bus), potential trans-
formers, 1s described ufider . "Installation").
When all three switches8 are energized at

normal voltage, Ahelr “front contacts close a
series circuit gto

timer T2 connectedl ln parallel with S3 coill.

energlze the synchronous

that a circult breaker 1s closed to
energize the trapsformer bank and 1line 1n-
cluded 1n the type HCB differentlal zone. and
that thé Welrcult 1s defaulted. The voltage
elementis,_operate, so that the break contacts,
S1, S2, S3, open to remove a short
around CS1, CS2 and the 1nternal

CS1 and CS2 to operate, one of

Assume

clrcult
resistor.
Thirg, causes

2

which 1s used to short circult the
terminals of the type HCB
side
1n Figure 3.

outputs
relay on the relay
of the insulating transformer, as ghown
If the type HCB: relay contacts
have already closed due to the they
willl immediately reset when this short circuilt
1s established before tripplng
plished. It 1s the
relay lnserted in the trip
a slight time delay in trippling, t©" guarantee
that CS1 or CS2 will begable, to operate in
time to block tripping. Atfthe explration of
the time interval corresponding to the setting
of the timer, the timer will
close and energlze @uxillary switch coll, CS3.
Contacts CS3 short,circult the coils of CS1
and CS2, which open thelr contacts and
the short c¢ircult/ frem the type HCB relay out-

Inrush,

can be decom-
purpose ©f’ the type SG
elreudt to provide

contacts, T2,

remove
put terminalss The timer motor stalls. maln-
talning, conslderable deflection, or follow, on
CS3 contacts also pro-
vide a ' seal@in circult, and CS3 remalns 1n the

T2 contaets.®yHowever,

operated p6sition. If a short circuilt now
in the
operation of the type

bank, or on the
HCB relays will
If a short circult occurs
the voltage wlll be
reduced causing one or more break contacts Sl.
S2 or S3 to close, which will
CS2 to drop out, thus
circult from the type HCB relay output termi-

occurs transformer
1ling,
trip fhe breakers.

during the inrush perilod,

cause CS1 and
removing the short
nals, and permitting a tripping operation. If
when the
encountered will faill

a fault already exists breaker 1s
closed, the low voltage
to open one or more break contacts, Sl, S2 or
S3, and operation HCB relay will

not be blocked.

of the type

In the event of a severe external fault,

which reduces the system such an
that

other magnetlzing inrush,

voltage to

extent the power bank will suffer an-

or recovery surge,
when the fault 1s cleared, then the suppressor
will act 1n the same way as for an initlal in-
rusn. This 1s because
the short-circuilt
the SV
clrcults to the synchronous timer coll so that
1t wi1ll have to time out

short-circuit 1s

the low voltage during
will cause one or more of
relays to drop out, thus openling the
agaln when the ex-
ternal cleared and the

voltage goes back to normal.
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OPERATION ¢ MAINTENANCE

INSTRUCTI O N(S

TYPE TSP MAGNETIZING INRUSH TRIPPING SUPPRESSOR
FOR USE WITH TYPE HCB PILOT WIRE RELAYS

CAUTION
remove all blocking which may have been in-

Before putting relays 1nto service,

serted for the purpose of securing the parts
during shipment, make sure that all moving
parts operate freely, 1nspect the contacts to
see that they are clean and close properly,
and operate the relay to check the settings

and electrical connections.

APPLICATION

The type TSP
delay to prevent unnecessary tripping of

suppressor provides a time

transformer bank breakers upon the occurrence
of a magnetizing inrush or recovery surge, but
does not interfere with the prompt operation
of the differential relay when a fault exls®s
in the transformer bank or on the transmission
line either during normal operation o#fjwhen it
1s initially <snergized.

The suppressor described 1in this Teaflet 1is
intended for use with type HCB Relays, and not
with the types CA, CA4 and“CA6 ®elays. The
type TSI tripping suppresson is“for use with
the induction type rslaydymentioned above and
is covered in I.L. 41-212.

CONSTRUCTION

The type TSI “kelay consists of three type
SV voltage eflements)y synchronous timer, and
three auxildaryfcontactor switches. The con-

struction of the edeéments 1s described below.

Type SV Voltage Elements

These, elements, designated S1, S2, 33 are
solenodd \types with a U-shaped iron frame that
supperts the coil and serves as the external
path for the coil. The coil

surrounds a core and an adjustable flux shunt

magnetic

NEW INFORMATION

by which calibration 1s obtadned.
moves 1n the core andfisiguided by two bear-

The plunger

ings, one at the top Off the assembly, and one
at the bottom of a bromnze gulde tube for the
flux shunt.

Make and break contacts are reaulred. The
moving cont@cts, aré assembled on Micarta in-
sulatién platelattached to the wupper end of
the movylng “Pplunger. The electrical con-
negbions ‘are“made by means of colled flexible
wireiy, ThePstationary contacts are attached to
The bracket 1s

held In place by screws to which the electri-

thepend“of a slotted bracket.

calyconnections are made.

Synchronous Timer

The timer designated To, is a small
synchronous motor operating on voltage and
driving a moving contact arm thru a gear
train. The contact arm terminates in a short
flat spring with contacts on the opposite
outer ends. When the arm travel time elapses,
sfrike two rigid station-
ary contacts to stall the motor.
follow 1s obtained by the deflection of the

movlng contect spring.

the moving contacts
Contact

Ths synchronous motor has a floating rotor
which 1s 1n mesh with the gear train only when
energized. The rotor falls out instantly when
the motor 1s de-energized and permits a spiral

spring to reset the moving arm quickly.

Auxiliary Contactor 3Switches

These switches designated as $S1, CS2, CS3
are small solenoid type switches. A cylindri-
cal plunger with a silver disc mounted on its
lower end moves 1n the core of the solenoid.

As the plunger travels upward, the disc bridge

EFFECTIVE 5-47





