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Instruction Leaflet
41-579N

Type TD-4
Time Delay Relay

CAUTION

Before putting relays into service onerate the relay
io check ine elechrical connections, - Close the red

handie switch lzs! when placing the relay In servige.

Cpen the red handie switch first when removing the
reiay from service.

1. APPLICATION

The T4 static timing relay provides adual trme delay
function. it Is narmally applied as a timer for zone 2 and
zone 3 phase-distance functions in a stepped distance

“fine relaying schame. Two independent tima delays may
be sel. The appropriate ming s seiea:ted depending
upon which | E‘;pu“s are pres,ent

2 QQN$T?2§3C"§” HIH

Tha type T0-4 relay consisis of an awdiary circult for
inftigting the time delay, a reference vollage cifcull, and a
timedelay cireuil. Adicdeis added around the TX-Z22 and
TA-Z3 colis on some types m ovamde bounce of the
initigting contact. :

2.3 mesiiry Olreuit for !aéiéaﬁéng 'f_éafsfzé Uelay

The awdiary oircut consisls of two telephone-type

relays {TX-Z2 and TX-23} and two tapped resistors (R,

and Ry}
2.2 Pelerence Yollage Clrout

The reference voliage circull congists of a silicon
power regulator (0Z,) and a tapped resistor {Ry).

‘23 Time Delay Clrcult

The thne delgy cireull consists of a timing cloul mothile
{(Mia islephone fype refay (TR} and two rtheostats (T and Ty,

The Himing ciroult module consists of an B-C timing oreul, 2

zener dicda for voitag@ saﬁsmg; ard & transistorized amplify-
mg olrouit

3. Q?ERS&?‘%{}&

The type TD-4 relay is connected fo the de tip bus a3
shown in the exiernal schematic, Fig. 4 and the timer control
clreudt, Fig &

3.1 Timing Cirguit Operation

The RO timing circult in Fig. 8 delivers an Increasing

“vollage to the sensing zener dicde (DZ,). This zensr diode
- breaks down at approximately 63% of the reference voltage

which is supplied by DZ.. The rate of vollage rise is deter-
raired by the resistance (T, or Ty} in serles wilh the timing
capacitors. Thergfore, therhigostal setting of T, or T directly
determings the fime delay, as shown inFig. 6.

VWhan capacitor C changes to the voltage value e DZ,
breaks down to provide bass drive for transistor TR, causing
fi to corduct, Emitier current of TR, provides i}ase drive for
transistor TR,. Transistor TR, conducts, energizing output
refay TH o mg: the breaker.

1. Zone 2 Operation, Nob-Cartier

For a Zone 2 fault, both Zong 2 argd Zone 3 KD-4
somacts closs, energizing both TAZ2 and TH-Z4.
This compleies the do reference voltags circult
through DZ,. The time delay circull Is energized

All possible contingencies which may arise duting installation, operation or maintenance, and all
details and variations of this equipment do not purport to be covered by these instructions. If further
information is desired by purchaser reqarding this particular installation, operation or maintenance
of this equipment, the local ABB representative should be contacted.
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through rheostat T,. When the time delay is com-
pleted, telephone relay, TR, is energized and com-
pletes the trip circuit path through the normally
open TX-Z2 contact.

2. Zone 2 Qperation, Carrier

This case is similar to paragraph 1, except that the
Zone 2 KD-4 contact onlyis closed. Therefore, only
TX-Z2is energized since Zone 3 reach is reversed.
The operation of the timing circuit and trip circuit is
identical to that described in paragraph 1.

3. Zone 3 Operation, Non-Carrier

Fora Zone 3 fault the Zone 3 KD-41 contact only is
closed. This energizes TX-Z3 and completes the
timing circuit through rheostat T,. Atthe end ofthe
time delay, TR is energized and completes the trip
path through the normally closed TX-Z2 contact.

4. Operation on a Zone 2 Fault Which Appears as a
Zone 3 Fault, Due to Infeed :

A Zone 2 fault may appear to a distance relayas a
Zone 3 fault. This condition occurs when current
infeed changes the apparent impedance as seen
by the distance relay.

When this fault occurs and the "forward” connection is
used for the Zone 3 relay, it energizes TX-Z3 and starts the
timing function at the Zone 3 rate, as described in para-
graph 3. As soon as the infeed is removed, the Zone 2
distance relay operates to energize TX-Z2. The timing
function now continues at the Zone 2 rate. The total time
delay depends onthe T, setting, the T, setting, and thetime
at which the breaker clears the infeed. Inany event the trip
time following Zone 2 KD-4 operation will beless thanthe T,
setting.

4. CHARACTERISTICS
4.1 Time Delay Range

Zone 2: 0.1 sec.-1.0 sec.; 0.1 - 1.0 sec.
Zone 3: 0.5 sec.-3.0 sec.; 0.3 - 1.5 sec.

4.2 Reset Time

TR Dropout Time: 0.1 sec. orless
TX-Z2 and TX-Z3 - Dropout Time: 0.06 sec. or less

Discharge to timing capacitor: Discharges to less than
1% of full voltage in 0.015 sec.

For the relay with slow dropout the reset time is:

TX - Z2 dropout time = .045 - .075 sec.
TX - 23 dropout time = .090 - 0.15 sec.

4.3 Voltage Rating Over the Temperature Range

48, 125 OR 250 volts dc. The relay can stand 110%
voltage continuously, from -20°C. to 70°C.

4.4 Battery Drain

48 125 250
Vde Vdc Vde
Non-operating
Condition 0 0 0
Operating Condition
Timing Circuit and
DZ4 50-90 MA | 30-80 MA | 25-70 MA
T™XZp 1177MA | 106MA | 103 MA
TX-Z3 117 MA 106 MA 103 MA
4.5 Accuracy

The accuracy of the time delay depends upon the
repetition rate of consecutive timings, the supply voltage,
and the ambient temperature. Self-heating has a negligible
effect on the timing accuracy.

1. Nominal Setting

The first time delay, as measured with the test
circuit shown in Fig. 7, taken at 25°C, and rated
voltage (48, 125 or 250 Vdc), will be within 6 milli-
seconds of its setting for setting of .3 seconds and
.7 seconds; this accuracy will be +2%. For setting
of .7 seconds or more, this accuracy will be +1-1/
2%.

2. Consecutive Timings

If consecutive time checks are made at any given
setting, the readings decrease. This change of time
delay is due to the “voltage recovery” of the timing
capacitor. Voltage recovery is a characteristic
which all capacitors paossess; it has been mini-
mized by the selection of the timing capacitor inthe
TD-4.

The amount of change in time delay depends upon
the pause, or duration of capacitor discharge be-

3
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Fig. 2. Internal Schematic of the type TD-4 Relay in
FT21 Gase (Common Trip Circuits)

tween timings. If a pause of at least 3 seconds is
observed between readings, the timing will repeat
consistently, so that the total spread between the
highest and lowest readings will be no more than
2% of the setting.

Iftimings are repeated rapidly, the decrease intime
delay is considerable, between 3% and 4% in most
cases. In no case will this decrease be more than
5% of the sefting.

3. Supply Voltage

Changes in supply voltage, between 80% and
110% of nominal, cause time delay variations of no
more than *5 milliseconds for settings of .5 sec-
onds or less, and no more than £1% for settings
above .5 seconds.

4. Ambient Temperature

Changes inambienttemperature cause changesin
time delay. This variation in time delay is a direct
function of capacitance change with temperature.
Typical variation of time delay with temperature
shown in Fig. 8. '

Fig. 3. Internal Schematic of the Type TD-4 Relay in
FT21 Case (Independent Trip Circuits)

NOMENCLATURE FOR TYPE TD-4 TIMING RELAY l

TR Relay Unit -Nominal Resistance 2,000 Ohms
TX-Z2 Relay Unit -Nominal Resistance 500 Ohms
TX-Z3 Relay Unit -Nominal Resistance 500 Ohms
Ry Tapped Resistor -See Internal Schematic
R3 Tapped Resistor -See Internal Schematic
Ry Tapped Resistor -See Internal Schematic
DZ4 Zener Diode -30 Volt Breakdown, 10 Watt
To Rheostat -Adjustable 0-40,000 Ohms
T3 Rheostat -Adjustable
0-100,000 Ohms
0-50,000 Ohms
(.3-1.5 Sec. Range)
M Module -Timing Circuit
*§5. SETTINGS

The T, and T, timersare set to coordinate with adjacent
line relaying. The T, setting must allow for adjacent line
zone 1 relay operation and breaker clearing - 15cyclesis a
commonly used setting.

T, must coordinate with adjacent line zone 2 time trip-
ping. 30 cycles is a commonly used setting.

R, R, or Ry must be chosen depending upon the de
voltage in use.

Time settings are made by adjusting rheostates T, and
T, Seefigure 1. ‘
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* Fig. 4. External Schematic of the Type TD-4 Relay
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E. INSTALLATION

Tha relays should bamounted on switchboard pansls or
ther equivalent in a location free from moisture, Moun! the
relay vertically by means of the four mounting holes on the
fange for semi-lush mounting or by rmeans of the rear
maunting stud or sluds for projection mownting, Either a
mowding of the mounting Screws may be dized for
grounding the refay. The electrical connections may be
made direcily to the tarminals by means of scnaws for sheal-
paned mournting. Theterminal studs may be sasily removed
or inserted by locking two nuts on the stud and then turning
The proper nulwith awrench, Fordetailed FT Casie informa-
tion, refer to LL. 41-076.

6.1 Adjusiments and Maintenance

The proper adjustments to insure correct operation of
thiz relay have been made at the factory and should not be

desturbyed after receipt by the customer. Do not remove the
kmhaunﬂw?ia:d T_-,rl'ﬁnﬂ.nmunlm the reheostats are
to be replaced as this will upset the relay calibration.

6.2 Acceptance Tesls

A timing check at minimum and madmuem settings s
recommanded to insune that the relay is in proper working
order. Arecommended est circuit is shown in Fig.7,

7. ROUTINE MAINTENANCE

All contsets should be cleaned periodically. A contact
bumisher 5#1B2A83EHCT iz recommended for this pur-
posa. The use of abrashe material for cleaning contacis is
mot recommanded, becausa of the dangar of embedding
small particles in the face of the soft silvar ard 1hus, irmpaie-
ing the contact
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8. TROUBLESHOOTING PROCEDURE Ohmmeter Between |
Component | Module Terminals Resistance
Use the following procedung to locate the source of
irouble i the TD-4 s not opserating comecthy. Ts gand 6 0-40,000 chims
{TX-Z2 pperated)
1. Apply rated woltage bateeen relay tarminals 3 and Ty 2 and 10 (-100,000 ohms
4 and visually check TX-Z2 contact operation. (5-3.0 Sec.)
{Appdy voltage tenminals 5 and 7 and check TX-Z3 050,000 chms
operaticn). (.3-1.5 Sac.)
Ta zand 4 2,000 ohms

2. Check reference voltage circuit. This is done by :
measuring the voltage between module temminal 2 4. [fthiz above checks do not determine the source of

[positiee] and relay terminal B (negative) with a dc trouble, efther tha wiring or the modula, M is Bty
voltmeter, Moduks terminal numbsers ane shown in
Fig. 1. This voltage should be zero befors TX-Z2 8.1 Calibration

and TX-Z3 operation, and between 27 and 32 valts ) o
dc after TX-Z2 or TX-Z3 operation. Use the lollowing procedure for calibrating the relay i
the ralay adjustments have beendisturbad, Thig procedure

3. Checks rheostats, T, and T, and tripping tele-  should nof be usad undil it ks apparent that thi: relay s notin

- I phane relay, Tg, with an chmmeter. The readings  proper working order.  Baefore calibrating, follow the
should be as tollows; Trowbie-shooting Frocedura tolocate the sourte of trouble.

-
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Fig. 7. Test Circuit for the Type TD-4 Relay. (Jumper
Terminals 6 and 10 When Testing Relay with
Independent Trip Contacts)

1. Telephone Type Relay Adjustment

Adjust the armature gap on the three telephone
type relays to be approximately .004" with the ar-
mature closed. This is done with the armature set-
screw and lock-nut.  Also, adjust contact leaf
springs to obtain atleast .015" gap on all contacts
and at least .010" follow on all normally open con-
tacts and at least .005" follow on all normally closed
contacts.

2. Rheostat Knob Adjustment, Same Scale Plate

If it is necessary to replace the T, or T, rheostats,
the relay may be recalibrated with the same scale
plate. This is done by rotating the shaft, without
knob, until a 1.0 second delay ismeasured for T, or
a .5 second delay is measured for T, Then, align
the knob for this delay and tighten the knob set-
screw securely. There should bea pause of several
seconds between readings for all time delays
above .5 seconds. See section under Accuracy for
discussion of this.
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Fig. 8. Timing Variations with Temperature Changes.
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2, Scale Plate Caltbration, New Scals Plate

If & is mecessary to replace the silicon power regu-
lator (DZ, ), or the module (M), the relay should be
recalibrated with a new scale plate.

The first step should be to insure that the knob Is
approximately vertically for the: mid-scale time de-
kay (550 sac. for T, and 1.75 sec. for T4). This wil
locate the calibration lines symmetricaly around

the scale plate. After centering and securely lock-
ing the knob on the Fhecstat shait, new calration
limes may be marked on the scale plate. When
seribing callbration lines for delays above .5 sec.,
there should be a pause of at least 3 seconds
between readings.
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Fig. 8. Imternal Schematic of the Type TD-4 Relay with Slow Drapout Relsy (Commarn Trip Clrcuit)
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Fig. 10. Internal Schematic of the Type TD-4 Relay with Slow Dropout Relay {Independent Trip Circuits)
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* Fig. 11. Outline and Drilling Plan for the Type TD-4 Relay in the FT21 Case
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TABLE OF REPLACEABLE PARTS
CIRCUIT SYMBOL i
{See nt.Sohermn. TIME BANGE DESCRIPTION STYLE NG,
ard alsn Mo
TH22 Al Telephona relay, 500 ohm ool Refor-Relay Stye
TH23 All Telephone relay, 500 ohm codl Hefer-Hefay Siie
TH Al Telephone Relay, 2000 ahm ool AQTC2E0M03
Ay Al Hesistor, 25 walls, 8500 onhms,
with tap at 350 and 2500 ohms 184AG5THOT
H, All Heslstor, 25 walls, 2080 onms,
with tap at 750 ohms 1051 1M
M. Al Resistor, 25 walls, 2000 ohms,
with fap at 754 ohims 110651 1HG4
M, All Rasisior, 1050 ohmns 184AB68G01
R, All Hesistor, 120 ohms, 172 walt 184470405
H, Al Fesistor, 10K ohms 1%, 1/2 wall 1B4ATH4AHET
Hs Al Fasistor, 10K ohims, 1%, 1/2 walt 184A764H51
Ha Al Resistor, 3,820 ohms, 1/2wall 184ATHB4H4Y
o, Al Diode 1N538 407C703H03
TR,, TR, All Transigtor 2NB97 1B4AB5BH1S pee
0z, Al Zener Diode 10W, 1NZO80HE,
30V +5% BZOATORM0T
Dz, Al Zener Diode, 1/2 watl, 1820 volis THESADEIHOT
» Al {capacitor, 27 ufd., 35 Vdo 197A508H15
T, All Polentiometer, 40K ohms 1BAATEEHDT
Ty 315 Sen. Fotertiometer, 80K ohims T84ATSEMOS
¥y 5-3.0 Sec. Potentiomaster, 100K ohms 1§AATSEH0Z
R, S1.5 Bee. Hesistor 5000 ohms 184AS6RGI3
A, 5-3.0 e, Resistar, 8000 ohms 184A85805G02
Hesistor ACross
TH Col Al Rasistor, 3000 ohims, 3 walt 1B4AE36H0
Resistor Across
TX ol
{Slow Dropout All Resistor, 1000 ohms, 1/2 walt 14ATBAHZY
Dinie Across
TX Coil
(Slow Dropout) All | Diode 1N1224 508L320K12
ABB

ABB Inc.

4300 Coral Ridge Drive

Coral Springs, Florida 33065

Telephone:

+1 954-752-6700

Fax: +1 954-345-5329
www.abb.com/substation automation
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