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TYPE I'LR, ground fault relay with inverse Lime delay and instantancous tripping.
APPLICATION Grounded systems {solidly or resistance).
CO-ORDIMATION {(2) Conventionai time band separation

{for selectivity) . RN
(b} Extensive FPE Z3IP* System

» ZSIP is Federal Pacific Electric Company trademark for its exclusive (patent
pending) Zone Selective Instantancous Protection system and apparatus
which provides instantaneous tripping in all zones while retaining selectivity.

SENSITIVITY Five field adjustable relay ranges from 25 to 3000 amperes, each with three [ivld
adjustable pick-up settings,
Pick-up Settings Tima Coordinated 2SIP Coordinatud

Amperay Svystam Syitem

25,50, 1Q0 FTLRA1-25 TLR2-25

100, 250, 500 TLR1-100 TLR2-100

500, 750, 1000 TLA1-500 TLAZ-500

200, 1300, T TLRAI-1000 TLR2-1000 '
|tomn tLot T ‘ LRT-T000 TLRL LI i

Y
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Add sultix S fur perface mountsd, and DO for drawout cave,

TIME BIZLAY Three field-ndjusizhle inverwe time delay bunds and onc instantaneous bend. When
used with ZSIP system these bands provide only “back up” protection by the
“upstream" breakers. See Page 2 for Time — Current curves,
TIME DELAY CHARACTERISTICS
At Al
Sesting TLRA TLR2Z Pick up 7.5 x Plck up
( o ALL NONE INST.  INST.
; 0.1 19c. L 6 eye.) |-100, -500, 1000 100, -570, -1000 1 sec. 0.1 sac.
' 0.2 sac. {12 cye.) | -100, -500, -1000, 2000 | -+00. -57C, 1000, -2000 PR IN 0.2 sec.
0.4 se<. (24 cyc.) |-1C0, -500. -1000, -2000 | 103, -527, 1000, 2000 { 4 sec. 0.4 ves,
0.6 vac. {36 cve.) [-2000 Only l 22000 T.ay G sec, 0.G »ac,
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DESCRIPTION

Federal Pacific Type TLR-Relays are Cesigned specifically’
for protection of clectrical equipment from extensive
damage caused by low magritud: arcing ground faults
on low vollage svstems, For detailed application data
refer to Class 2502, Tolal Protection on Grounded
Systemns which includes informalion on Lhe ZSIP System
for Ground Fault Protection.

Type TLR Relays are self-powered latching relays
with solid-stale operators incorporaling field-adjustatle
pick-up, tirnc delay, imanually resettable target, and
Lest jack.

Two basic relays are available. TLR1 scries for use on
non-selective and Lime-coordinated selective ground fault
protective systems. TLR2 series for use enly on 251D+
{Zone Seleclive Instantaneous Protection) coordinuted
svslems,

TLR Relays are designed lo be operated by specially
designed sensing lransformers that can be applied io0
the ground strap between the neulral and the eguip-
ment ground bus or by zero sequence sensiny trans-
formers that surround all the conductors in the eireuil
being protected. Zero sequence sensing transformers
are available in lwo designs. Toroidal zero sequence
sensing transformers for cable ccnductors and rece
tangular zero sequence sensinfy ransformers for bus
duct, switchboard busses or [or large groups of cable.

OPERATION

VWhen ground current is flowing undar fault conditions,
the sensing transformer senses this current: and, il the
magnitude excecds the pick-up selting of the relay, the
relay will reacl to Lrip its associated cireuil switching
device. TLR1 and TLR2 Relays react in slightly differ
enl ways, as follows;
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FEDERAL PACIFIC ELECTRIC COMPANY

TLR1 Relay: The TLRI Relay will trip after the time
delay diclated by the time dial setting on the face of
the relay and in accordance with the curves below.
When used in a non-selective system the relay is nor-
mally used to trip the main circuit protective device.
When used in a seleclive system, cach zone of selee-
Livity is separated by a time gradicat. Main breaker
relny is sei for the longest time deluy. Main fecder
relays have shorler Lime delay and the brunch relays
have either Lhe shortest time delay or are sei lu Irip
instontaneously. The TLR1 Helay can also Lo used
as Lhe last stage in a Z8IP* system and is [itted with Lo
extry lermiinals which will trunsmit a restraining sipnnk,
to relays upstream, under pround fault conditions,

TLR?2 Relay: The TLRZ2 Reluy is designed specilically
for use with the FPE Zone Selective Instaniancous
Protection system. {See Class 2502, Total Protection on
Grounded Systems which includes information on the
ZSIP System for Ground Fault Protection). The TLRZ2
Realay incorporates circuitry thit enables it Lo generate
and transmit a restraining signal Lo other relays as well os
Lo receive such a signul from a “downstream” relay
under ground fault canditions. The relay also has the
abiliLy to react in two different ways when il receives o
restraining signal from other relays, downstiream from it,
namely (a) to restrain, (b) te “block™.

TLR? hnoas (our lerminals tu provide access to this
circuitry.

1. Restraint output 3. Block restrainl

2. Time restraint 4. Commun
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Time-curreat Curves For TLR2 Relays

Thie relays' response to a ¢round faull is determined

by the signal iU receives from dowastream relays, or
the absence of such a signal. Responses are as [ollows:

No signal at either Time or Block Restraint
Terminal., No other relay senses a ground
faull so the Tauil s within this relay’s vone,
Tripping is instantancous regardless of the
time-band setting.

Signal received at the Time Restraint Ter-
niinal., The ground favll s outside this re-
Liy's zone, I o downstream relay ur protee-
tive daevice dees not ¢lear the [ault, the

relay will Leip in accordance with time-band

as oy as the signal emsts,
Signal received at both Time Restmaint and
Block Hestraint Terminuls, Aclion is same
as above. Relay will not trip. Block restraint
signal  overrides Time Restraint Signal.
Note: Relay on the main eircuit breaker
should not have any conneclions lo the
Block Restraint Input Terminal.
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MULTIPLE OF PICK-UP

2SiP Coordinaticn

main service. For thisreason the'TLR 1000 and 'L 2000
Relays are designed for use with the RT-6 ground strap
sensing transformers. Application of reclays with high
pick-up scttings is, at best, a compromise fur coordi-
nation purposes and may let throuph more damape than
is desimmble. Their use should be avoided by the apph
eation of o selective ground [aull proleclion system
whenever possible,

TR-1 TRANSMITTING UNIT

The TH-1 Transmitting Unit s used in certain appli-
calions of Zone Sclective Instantancous Prolection
where tripping i1s not required or posible.

car under pround o

The TR-F Is a0 osipnel penes

[ T A e

Tlayh L Phoo 10T b o phied bo Uie Clrouni s
to momtor with any of the ground fault sensing
transformers used by the TLR Relay. Outpul ol the
Tit-1 is connected to the "Time” or "Block™ restraint
‘terminals of the next TLR2 Relay upsiream, Appheation
of TR-1 Transmitting Units is covered in detail in
Class 2502, Total Protection on Grounded Syslems
which includes information on the ZSIP System [for
Ground Fault Protection.

Note; The upstream relay should have a pick up level
equal to or greater than the normat current of the
circuit being monitored by the TR-1 Transmitter Unit.

TLR1-1000, TLR1-2000 and TLR2-1000, TLR2.2000

TLR-1000 Relays are designed for use where high fault-
currents are available and should be used only on the

FEDERAL PACIFIC ELECTRIC COMPANY

(i.e. 8 TR-1 on a fused 100 amp circuit should ot
block a TFLR2-25 relay, bul may block s TLRZ-100
relay cor one of higher amperage).
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SENSING TRANSFORMERS

Type TLR Reloys are designed to operate with a wide
vange of sensing transformers both [or ground strap
sensing and zeru Sequence sensing of ground fault
currents. Toroidal zero sequence sensing transformars
are for use with cable conductors only and the rec-
Lanpular zero seguence seasing transflormers are for use
on bus bars and large groups uf cuble conduetors, Sues,
types, and catalog numbers are listed below. For more
information regarding the application of these sensing
transformers, refer to factory.

-
O
A
Q
o]
3
-

ri-19
413
Read
RB- 26!

6y

*For use with TLR 1000 and TLR 2000 relays onlv.
1 AY-26 regusres the use ol mounting clamps. RB- 268 has mounling
holus 17 Lhe sensor.

TESTING

The DDT-TUR Test Unit is designed to perform all tests
on TLR Helays, The test unit will check the calibration
of the relay pick-up settings, conformance Lo the lime

FEDERAL PACIFIC

-

Reetanzular

current charaeternmiic vurves and the relay’s circuitey
for transmitling teslraint signals on both the TLRT and
TLRZ relays. In az2dition the test unil can geneiale a
restraint siynal to check the TLR2 retay's response to
signals at either the “Time' or “Block' terminals.

Testing is performed by removing the nameplate on
the reluy face and piupging the test wnil plag into the
socket Lehind Lhe numeplate,

TLR Relays can be removed from the drawout case
for testing or cun be Ltested in ploce.

ELECTRIC COMPANY
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ELECTRICAL CHARACTERISTICS

TLR Rclavs are equipped wilh a single pole, double
throw coniacl thal can be used for tripping a circuil
breaker or service protector or opening the control cir-
cuit of a contactor. A reliable power source must be
provided for tripping power. The contacts are rated:

10 amps@ 125/250 volts AC
Y amps @ 125 volts DC
Y amps @ 250 volts DC

Retavs will resel at 98% of pick-up selting and
93% of time dial selting.

WIRING

Wiring fruom the current transformer to the relays need
only be 600V Class, AWG %14 wire. These conductors
carry only very low magnitude currents.

Only iwo wires are required between relays for
transmitling and receiving restraint signals. These wires
may be AWG #14 or as required by code. Restraint
signai wires should not be run in the same conduit as
other signal or power wiring. These wires must nol be
grounded at any powt See pages G and 7 for connection
diagrams.

Whea using the 251P*System do not ground current
Lransfo ‘mer secondaries.

"FPZ Tragermark

RELAY CASES
Drawout Mounting

The relay coemponents are mounted on a withdrawable
chassis Lo faciiitate testing and unit interchangzeat Ji:ll‘v
The relay elements are internally wired o vontact fin-
gers on the bottom of the relay. These fingers come
in conlacl with a malching sel of spring loaded
contucls in the relav case. Connections are brought out
to external terminal studz for switchboard wiring. The
sensing trinsformers is automatically shorted out when
the eelay s withdrawn.,

The lime and pick-up setting dials and manual reset
target are located behind a removuable glass Iront with
a tarpet reset lever projecting out the bottom.

I'he drawoul case is suttable Tor both flush and sur-
face mounting with back connections.

Surfuce Mouniing

hout opening Lo -
Addd the sullin YSMT Lo the catalog number, vinerwise
the drawout case wiil bhe supplicd.

witl not Le vivibie

INDICATING AMMETER

An accessory, indicating ammeter, is available for use
with TLR Ielays. The meler is scaled in “'percentaye
of pick-up' and will indicate any ground fault cur-
rents Nowing as a percentage of the pick-up selling
of the relay to which it is connected. The meter is con-
nected attoss the sensing transformer terminsls through
a momentary contact {either push bLulton or spriny
return switch}.

Typc TLR Relay Descriplive Sheet
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TYPICAL SPECIFICATIONS
TLR! Relays

All provnd faule relays and asensing banslormess, as
specificd herein and shown o the plans, shall be
Federal Pucific Electric Company’s Type TLIE or ap-
proved egqual, with pick-up and time-delay settings
as shown.

Each ground faull relay shall have theee licld-adjuse-
Jblu pick-up points of (25, 50, 100 amperes ) (100,

250, 500 amperes) (300, 750, 1000 amperes) (1060,
1500, 2000 nn',nn\) (2000, 2500, 30uL amiperes)
and o Deldoadiusiahie inverse tnne delay charactes
Pronis s omin e : : of

SO

ines b ok B aellayl
0.2 6.4, C.o seconds for TLIY- The reiay shail
employ solid  ostate components un(l shull be self-
protected  from Ingh mamitude pround  favits. The
cumponents shall Le mounted on a withdrawable chasses
in a case [or semi-flush mounting. Euch relay shall be
provided with ils own sensing lransformer Lo surround
the conductors of the circuil that it is moniloring. In
addition, each relay shall have a single-pole. double-throw
contact with manual reset target thal indicales relay
operation due Lo a ground fault,

AL Ol

During construction all relays shall be set on "in
stantaneaus' Lo limit damage caused by wcadeniol
ground faults,

November, 197C
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TLR2 Relays

A pround fault reluys and sensing transformers as

covcified hercn asd shown on the plans shall be
[ »

al Pacilic Company's ZSIP pround fault @ .,lD Gﬂ O /\)
: approvaed equal), - N }/ g
Tt o - -
P T e B P N 3 \_7‘/ . NS ) .
N T e, T, Va0 am | Pt : i 4 .
LOul aenperes ) (LOUU, 2500, 3000 amperes). i 1 l l I(; 0
Pelays shall have circuitry that enables them to be - ! | b l
compatible with Federal Pacific Z81F System {(Zone 2ot & 5 - LB > =
Seleetive InstanLancous Protection). The relay shall be :zS ZZ 6« by o i = =
canuble of discriminating between ground faulls that 8 z&E LB z EY P 2
are wiihin ils protection zone and if the faull is in its So =8 a8 Z90 8 %::; [EJ‘EJ 59
sone Lo initiate trinping instantaneously. If the fault is be e O FE QO O 0o Lo
in the zone protecied by another relay, the relay shall ‘J’ | i l_ |
not trip instantancously, but shall provide back-up A4 b
protection in accordance with its lime-dial setng. @ @ @

<
-+

Connection Diagrams
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