@ Innovators in Protection Technology

Autoracker and Remote Controller
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@ Upgrade for AGR-31B Protection Relay

MORE MONITORING FEATURES

The new AGR-31B “H” ensures optimium monitoring and performance.

Safe Mode

A safe mode can be enabled during switchboard maintenance. Two independent INST thresholds can be saved in on-board memory.
The user can toggle INST settings quickly via the LCD menu or over the data communication link. A lower INST threshold will reduce the
incident arc energy. Settings can be quickly returned to normal after maintenance to provide optimum performance.

Accurate Setting

Overload protection settings can be matched exactly to the circuit needs. LTD current threshold settings can be fine-tuned to the nearest
Ampere.

New Alarms

Under/over-voltage; under/over-frequency. Take action automatically if these parameters go outside your acceptable limits. Volt-
free output contacts included. AVAILABLE AS AN OPTIONAL EXTRA FEATURE OF AGR-31B..-..H.

Harmonics

Harmonic current measurement. Identify loads causing
harmonic pollution, optimise harmonic filtering and ultimately
save money with this new feature. Monitors individual harmonic
currents per phase at each harmonic order. INCLUDED AS KOR LR ?,'o,\
STANDARD WITH AGR-31B..-. H. = "v*" ' ‘\\

0Odd Harmonics




Tempower 2 ACBs for
800V and 1000V AC

TemPower 2 Air Circuit Breakers



Condition Based
Maintenance

OVERHEATING
PROTECTION




Tempower 2 Autoracker

TemPower 2 Air Circuit Breakers



Tempower 2 Remote Controller




@ TERASAKI PROFILE

Mr. Taizo Terasaki
President

“We want to meet the
needs of more customers
around the world in our
circuit breaker and
lifecycle service
businesses.”

Mr. Taizo Terasaki, President

Mr. Yasuhiko Terasaki Mr. Yasutaro Terasaki
Late chairman of the company Founder of the company

NUCLEAR POWER:
Ringhals, Sweden

DATA CENTRE:
Telehouse
London, UK

| OIL PRODUCTION:
Sakhalin Island,
Russia

ALUMINIUM
% SMELTER:

ALBA, Bahrain

AUTOMOTIVE:
Toyota Manufacturing
Plant, Argentina

MARINE: Oil Tanker | B o= v MINING:
“Belokamenka”, BHP Billiton,
Russia Australia

DESALINATION
PLANT:
Spain
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PRODUCTS & SERVICES

Moulded Case
Circuit Breakers

CAPABILITIES

Automatic Transfer
Controller

Monitoring &
Communication

Asset Management
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Retrofit

Terasaki Profile



5 Reasons to use TemPower 2 ACBs
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CUSTOMER ENDORSEMENT

“The performance of Terasaki’'s ACBs was
proven on site when a main busbar failed in one
of the switchrooms. The ACB was reclosed on
the short-circuit fault twice during fault diagnosis
and is still in operation following a service by
Terasaki.”

Andy Oswald, BAA
(Airport Operating Company, UK)

TemPower 2 Air Circuit Breakers



@ How to use the Catalogue for TemPower 2
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Understanding and employing
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@) Protection Features

AGR-11B

Protection Functions
Dial Adjustment

L —Long Time
S — Short Time
| - Instantaneous

Optional Protection Functions
Unrestricted Ground Fault
Neutral Protection

Manual Reset
(Optional - AGR-11BL-AS

AGR-11BL-GS)

Non-Automatic (switch-disconnector) versions without protection are available in every frame size.

]
-

AGR-21B

Protection Functions
LCD Ammeter

L —Long Time

S — Short Time

| - Instantaneous
Pre-Trip (load shedding)
Fault Indication Contacts

Optional Protection Functions
Ground Fault (Unrestricted or Restricted)
Neutral Protection

Communication

Phase Rotation Protection

Generator Protection Curves

IDMT Protection Curves

Field Test

@

AGR-31B

Protection Functions
Back-Lit Energy Analyser
L —Long Time

S - Short Time

| — Instantaneous

Pre-Trip (load shedding)

Fault Indication Contacts

Optional Protection Functions
Ground Fault (Unrestricted or Restricted)
Neutral Protection

Reverse Power

Zone Interlocking

3C Overheating Protection
Communication

Phase Rotation Protection
Generator Protection Curves
IDMT Protection Curves

Field Test

Under/over Frequency

Under/over Voltage Alarm
Harmonic Monitoring

Event history

Dual settings capability

14 | TemPower 2 Air Circuit Breakers



Adjustable from 40-100% of rated current. Thermal memory is
available on the AGR21B.31B.

This function can be used to monitor critical circuits. For
example, the function can be set so that when a pre-trip alarm is
activated, non-essential loads can be switched off. This feature
is only available on AGR22B/31B protection relay models with a
generator “S” characteristic.

In 3-phase, 4 wire systems that contain harmonic distortion,
large currents may flow through the neutral conductor. The
N-phase protection function prevents the neutral conductor
from sustaining damage or burn-out due to these large currents.
(ANSI-46).

This function eliminates external relays to provide a ground fault
protection to TN-C or TN-S power distribution systems on the
load side. Ground fault protection on the line side (restricted
earth fault) is also available as an option.

Used in conjunction with Zero phase Current Transformer (ZCT),
this function provides protection against leakage to earth of very
small levels of current. Trip or alarm indication, and contact
output is available to enhance the level of system protection.

This function detects the negative-phase current occurring due to
reverse phase or phase loss and prevents burnout of a motor or
damage to equipment.

This feature provides additional protection when paralleling
generators. The AGR22B/31B protection relay for generator
protection with the reverse power trip function , negates the need
for installation and wiring in an external reverse power relay. This
feature is available using an AGR protection relay with a generator
“S” type characteristic only. (ANSI-32R)

The AGR-31B protection relay comes standard with the backlit
LCD display. It can monitor and indicate phase currents, voltages,
power, energy, power factor, frequency and more. For features
refer to page 40. The backlit LCD is optional for AGR-21B and
AGR-22B.

Data communications via Modbus, an open network, are
supported.

Energy Measurement
I, V, KW, MWh, kVar, cosg, frequency, harmonics

Intelligent Fault Analysis
Status, fault type, fault size, tripping time, fault history

Maintenance Information
Trip circuit supervision, contact temperature monitoring.
For details please refer to page 14.

For other protocols please contact Terasaki.

This function monitors the temperature of the ACBs main
contacts. An alarm indicates when the temperature exceeds
the withstand temperature of the contacts. Continuous
monitoring of the contact temperature provides valuable input
for preventative and predictive maintenance programmes. This
option can be used with communication.

(more details on page 3)
Two independent INST thresholds for quick toggling of safe mode.

Fine adjustment of overload current LTD threshold to the nearest
Ampere.

Harmonic current measurement.
Under/over voltage protection (ANSI 27A/810) (optional).
Under/over frequency protection (ANSI 81U/59A)(optional).

Understanding and employing TemPower 2 special features



@) Protection Features

Communications facility added to TemPower 2

TemPower 2 is equipped with an optional communication
interface unit that allows data exchange with a host PC via
a Modbus open network. Data communication includes
measurements, fault log, maintenance information. ON/OFF
status, settings and control (ON/OFF/RESET) signals.

Data Measurement

Phase current Phase current Iy, I, I3, Iy, I, and max current

Imax are measured and transmitted.
Harmonic currents.

V5, Vs, and Vi, are measured.

Active power demand (over time) and historical
max. power are recorded.

Accumulated power is measured.

Line-to-line voltage
Demand active power

Accumulated power

Power factor Circuit power factor is measured.
Fault Iog Frequency Frequency is measured.
Note: Above is for type AGR-31 Protection relay.
Cause Whichever trip functions, LTD, STD, INST Type AGR-21 and AGR-22 measure only phase current.
or GF is activated is then transmitted
Fault current The fault current at which the breaker e -
Trip pick-up time The trip pick-up time is transmitted. Item Modbus

Maintenance Information

Tripping circuit
monitoring

The tripping coil is always monitored for
disconnection. If the breaker is not open
within approx. 300 ms of a trip signal
delivered from the OCR, an alarm signal
is generated.

On-screen PC monitor

RS-485

Two-wire half-duplex
Multi-drop bus

19.2 kbps max

1.2 km max (at 19.2 kbps)
Modbus-RTU or ASCII
1-31

Transmission standard
Transmission method
Topology
Transmission rate
Transmission distance
Data format

Max number of nodes

Communication network

| alil
Rl R g 2P ST
.~ HostPC
A=k
TR 3 g750kVA Host network
A 6600/460V I:l
Fault cause protection relay status @ Long time-delay
@ Short time-delay ACBNo.1 m
® Instantaneous [ 729 A
® Ground fault I [viA¥[ 459 v
Faterer: - A Powerfactor [_95] % Commercial gateway or PLC
o Power kw
ACB Tripping time [ lsec. Electic energy [_1041kWh
% RS485
o OV | N oN | S ON | o ON |
A \ A A [ o] & A - b
KWh KWh KWh KWh KWh = e
[Powersupply No. 1] [PoveersupplyNo.2_| [ Power supply No.3 | [ Pump ] [__Conveyer | TemPower
Modbus
Up to 31 units can be

connected per system

16 | TemPower 2 Air Circuit Breakers



@ Protection Features

Optimum protective co-ordination

Why use a separate panel mounted protection relay when you
can have all the benefits of 1.D.M.T. protection integral to the
ACB?

TemPower 2 is available with a choice of flexible protection
curves to assist in selectivity applications.

S.1. Standard Inverse
V.I. Very Inverse
E.l. Extremely Inverse

All these curves are user definable and comply with IEC 60255-3.
Standard transformer and generator protection characteristics are
also available.

AGR-L Industrial & transformer protection
AGR-S Generator protection
AGR-R Characteristics to IEC 60255-3

Zone interlocking

In conventional discrimination systems, short time delays are used
to allow a short-circuit current to be tripped by the circuit breaker
nearest the fault. The disadvantage of this type of system is during
a fault considerable thermal and mechanical stresses are placed
on the entire system. With the TemPower 2 Z Interlock system the
breaker nearest the fault will trip first, irrespective of the short time
delay setting or ground fault trip time delay setting.

Example of operation:

If a fault occurs in Zone 2, only AR Z Interlock A" will sense
any fault current fault, a no fault signal will be sent by AR Z

Interlock ‘B’ and ‘C’, consequently AR Z interlock A’ trips the ACB
immediately, overriding its short time delay.

Inverse Definite Minimum Time (I.D.M.T.)

4

AR Z Interlock ‘A’

“Trips’
ACB A

AR Z Interlock ‘B’

ACB B

AR Z Interlock ‘C’ Ac B c

Example of AR Zone Interlock Function

Understanding and employing TemPower 2 special features | 17



@ Performance Features

Double opening and closing coils

Double Opening and Closing coils provides extended
control system redundancy to an ACB. Double coils allow
designers to implement back-up tripping and closing
systems. It provides the end user with ultimate reliability
on critical UPS circuits connected to critical loads.

Earthing Device

The unique design of TemPower 2 ACBs allows for the
earthing of either the busbar (line) or the circuit (load) of a
low voltage system; thus allowing system flexibility.

Some other manufactures only offer one option either,
busbar or circuit earthing.

For full details refer to page 36.

Protection Relay performance

Ensure that the ACB you specify suffers no loss of
performance when tripped by an external protection relay.

The TemPower 2 ACB suffers no loss in performance
when tripped through an external protection relay.

Some competitor’s ACBs have reduced breaking “TemPower 2 ACB”

performance when an external protection relay is used. S —

protection relay.

65kA  85kA 100kA

18 | TemPower 2 Air Circuit Breakers



@ ACB Accessory Overview

Position Switches

Lifting Plates IP3X Chassis Protection Cover

IP31 Door Flange

5.
e

Double Qpening/
Closing Coils

Fixing Bolts (For Draw Qut ACBs)

Trip Indicator Switch
Spring Status Switch

Auto Spring
Discharge Device

Storage Draw Out Handle

Lifter Loader  Protection Relay Tropicalisation, Anti-Corrosion,  Test Jumper Step Down Mechanical Interlock, Shutter
Checker Cold Climate treatments Transformer Key Interlock, Truck
440V to 220V Castell Interlock

Understanding and employing TemPower 2 special features | 19



@ TemPower 2 Air Circuit Breakers

APPEARANCE

Position switch
terminals

Auxiliary switch
terminals

ON-OFF
Cycle Counter

Control circuit
terminals

ON-OFF

Mal-insertion
prevention device

Indicator

Over-current release

OFF button

Breaker fixing bolts J

Key lock location

Spring charge
indicator

Draw-out cradle
Spring charging
handle

ON button

Draw-out handle
insertion hole

Position padlock

Position indicator

20 | TemPower 2 Air Circuit Breakers



Choosing a TemPower 2 ACB

SECTION 2

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo
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Series Standard Standard High fault Standard High fault High fault Standard High fault
AMPERE RATING(A) 800 1250 1250 1600 1600 1600 2000 2000
TYPE AR208S AR212S AR212H AR216S AR216H AR316H AR220S AR220H
RATED CURRENT (max) [ I,J(A)  JISG2, IEC, EN, AS 800 1250 1250 1600 1600 1600 2000 2000
(OIO)] NEMA, ANSI 800 1250 1250 1540 1600 1600 2000 2000
Marine 800 1250 1250 1600 1600 1600 2000 2000
NEUTRAL POLE AMPERES FRAME (A) 800 1250 1250 1600 1600 1600 2000 2000
NUMBER OF POLES ®® 3 4 3 4 3 4 3 4 3 4 3 4 3 4 3 4
RATED PRIMARY CURRENT OF OVER-CURRENT 200 400 200 400 1600 200 400 2000
RELEASE [ IgT](A) 400 800 400 800 400 800
« for general feeder circuit use 800 1000 800 1000 800 1000
1250 1000 1250 1250 1250
1250 1600 1600 1600
2000
RATED CURRENT OF OVER-CURRENT RELEASE (A) 100=1,=200 200=I,=400 100=I,=200 200=I,=400 800=I,=1600 100=I,=200 200=I,=400 1000=I,=2000
« for generator protection use 200<1,=400 400<l,=800 200<I,=400 400<I,=800 200<1,=400 400<I,=800
[In] is generator rated current. 400<1,=800 500<I,=1000 400<I,=800 500<I,=1000 400<1,=800 500<I,=1000
630<1,=1250 500<I,=1000 630<I,=1250 630<1,=1250 630<I,=1250
630<1,=1250 800<I,=1600 800<1,=1600 800<I,=1600
1000<1,=2000
AC RATED INSULATION VOLTAGE [Uj](V. 50/60Hz) 1000 1000 1000 1000 1000 1000 1000 1000
RATED OPERATIONAL VOLTAGE [Ug](V.50/60Hz) 690 690 690 690 690 690 690 690
AC RATED BREAKING CAP [kA sym rms]/MAKING CAP [kA peak]
JIS @, IEC, EN, AS AC 690V 50/105 (5  50/105(®  55/121 50/105 5  55/121 85/187 50/105 (5  55/121
lles=lcd 440V 65/143(® 65/143®  85/187 65/143®  85/187 100/220 65/143(®  85/187
NEMA AC 635V 42/96.6 42/96.6 42/96.6 42/96.6 42/96.6 50/115 42/96.6 42/96.6
ANSI 508V 50/115 50/115 55/127 50/115 55/127 80/184 50/115 55/127
254V 65/149.5 65/149.5 80/184 65/149.5 80/184 100/230 65/149.5 80/184
@® DC 250V 40/40 40/40 40/40 40/40 40/40 40/40 40/40 40/40
NK ® AC 690V 50/115 50/115 55/128 50/115 55/128 85/201 50/115 55/128
450V 65/153 (® 65/153(®  80/186 65/153 (®  80/186 100/233 65/153(®  80/186
LR, AB, ©) AC 690V 50/115 50/115 55/128 50/115 55/128 85/201 50/115 55/128
GL, BV 450V 65/153® 65/153(®  80/186 65/153®  80/186 100/233 65/153®  80/186
REVERSE CONNECTED @® @® ® @® ® ® ® ®
RATED IMPULSE WITHSTAND VOLTAGE [U imp](kV) 12 12 12 12 12 12 12 12
RATED SHORT TIME WITHSTAND 1s 65 65 80 65 80 100 65 80
CURRENT[ Iy IKA rms] 3s 50 50 55 50 55 75 50 55
LATCHING CURRENT (kA) 65 65 65 65 65 85 65 65
TOTAL BREAKING TIME (s) 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03
CLOSING OPERATION TIME
SPRING CHARGING TIME (s) max. 10 10 10 10 10 10 10 10
CLOSE TIME (s) max. 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08
No. of operating cycles
Mechanical life  with maintenance 30000 30000 30000 30000 30000 25000 25000 30000
without maintenance 15000 15000 15000 15000 15000 12000 12000 15000
Electrical life without maintenance AC460V 12000 12000 12000 12000 12000 10000 10000 12000
AC690V 10000 10000 10000 10000 10000 7000 7000 10000
Draw-Out Body (kg) 0 45 |51 45 51 46 52 46 52 46 |52 56 68 46 |52 46 52
Draw-Out Chassis (kg) () 28 |35 28 35 33 |42 30 |38 33 |42 49 57 33 |42 33 |42
Total Draw-Out Weight (kg) a 73 |86 73 86 79 94 76 90 79 94 105 |125 79 94 79 94
Fixed (kg) ) 53 |59 53 59 54 60 54 |60 54 60 80 92 54 |60 54 60
OUTLINE DIMENSION (mm)
FIXED TYPE a 360 [445 360 |445 360 |445 360 |445 360 |445 466 |586 360 |445 360 |445
D b b 460 460 460 460 460 460 460 460
c 290 290 290 290 290 290 290 290
a ] d 75 75 75 75 75 75 75 75
DRAW-OUT a 354 |439 354 |439 354 |439 354 |439 354 [439 460 |580 354 |439 354 |439
TYPE @0 D b ¥ ¢ b 460 460 460 460 460 460 460 460
c 345 345 345 345 345 345 345 345
] d 40 40 40 40 40 40 40 40
(D: Values in open air at 40°C (45°C for marine applications). (9: Applicable to only 3 pole ACBs.
(2): Values of AR208S, AR212S, AR216S for draw-out type with horizontal (10: For vertical terminals or horizontal terminals.
terminals, Values of the other ACBs for draw-out type with vertical terminals. @: These weights are based on normal specifications with the OCR and

(3: For 2 pole ACBs use outside poles of 3 pole ACB.

(@): 4poles ACBs without Neutral phases protection can not apply IT earthing
system.

(®): Cannot apply IT earthing system, i.e., insulated from earth.

(®: For 500V AC.

(@ AGR protection relays cannot be used for DC. Please contact TERASAKI

(8): A special version of the breaker is available to use above 250V DC.
Contact Terasaki for details.

standard accessories.
(12: Comply with JIS C 8201-2-1 Ann.1 Ann.2
(3: Values for ACBs with INST. 100/220kA for ACBs with MCR.

@4: Can apply IT system with special specification. Contact TERASAKI for the
detail.

(9: Available as standard.
%: Contact TERASAKI for the ratings.

Note: When the INST trip function is set to NON, the MCR function should be
enabled, otherwise, the rated breaking capacity is reduced to the rated
latching current.

22 | TemPower 2 Air Circuit Breakers



High fault High fault Standard High fault Standard High fault Standard Standard High fault Standard Standard High fault
2000 2000 2500 2500 3200 3200 4000 4000 4000 5000 6300 6300
AR320H AR420H AR325S AR325H AR332S AR332H AR440SB AR440S AR440H AR650S AR663S AR663H
2000 2000 2500 2500 3200 3200 4000 4000 4000 5000 6300 6300
2000 RS 2500 2500 3200 3200 3310 3700 3700 4700 5680 5680
2000 2000 2500 2500 3200 3200 4000 4000 4000 5000 6300 6300
2000 2000 2500 2500 3200 3200 4000 4000 4000 5000 6300 6300
3 4 3 3 4 3 4 3 4 3 4 3 4 3 4 3 3 4 3 4 3 4
2000 800 2500 2500 3200 3200 4000 4000 4000 5000 6300 5000
2000 6300
1000=,=2000 400=I,=800 1250=I,=2500 1250=I,=2500 1600=I,=3200 1600=I,=3200 2000=I,=4000 2000=I,=4000 2000=I,=4000 2500=I,=5000 3150=I,=6300 2500=I,=5000
1000=I,=2000 3150=I,=6300
1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000
690 690 690 690 690 690 690 690 690 690 690 690
85/187 75/165(6)  65/143(5)  85/187 65/143(®  85/187 85/187 75/165(  75/165(5)  85/187 @  85/187(%®)  85/187 (&
100/220 120/264 3 85/187 (® 100/220 85/187 ® 100/220 100/220 100/220 120/264 13 120/264 120/264 135/297
50/115 65/149.5 50/115 50/115 50/115 50/115 50/115 65/149.5 65/149.5 65/149.5 65/149.5 65/149.5
80/184 75/172.5 65/149.5 80/184 65/149.5 80/184 80/184 75/172.5 75/172.5 80/184 80/184 80/184
100/230 120/276 85/195.5 100/230 85/195.5 100/230 100/230 100/230 120/276 100/230 100/230 100/230
40/40 40/40 40/40 40/40 40/40 40/40 40/40 40/40 40/40 40/40 40/40 40/40
85/201 751179 65/153 85/201 65/153 85/201 — 751179 751179 85/201 85/201 85/201
100/233 120/287 85/201 (® 100/233 85/201 ® 100/233 = 100/245 120/287 120/287 120/287 138/322
85/201 751179 65/153 85/201 65/153 85/201 85/198 75/179 75/179 85/201 85/201 85/201
100/233 120/287 85/201 (® 100/233 85/201 (® 100/233 100/233 100/245 120/287 120/287 120/287 138/322
® ® ® ® ® ® ® ® ® ® ® ®
12 12 12 12 12 12 12 12 12 12 12 12
100 100 85 100 85 100 100 100 100 120 120 135
75 85 65 75 65 75 75 85 85 85 85 85
85 100 85 85 85 85 85 100 100 120 120 120
0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.05 0.05 0.05
10 10 10 10 10 10 10 10 10 10 10 10
0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.1 0.1 0.1
25000 15000 20000 20000 20000 20000 15000 15000 15000 10000 10000 10000
12000 8000 10000 10000 10000 10000 8000 8000 8000 5000 5000 5000
10000 3000 7000 7000 7000 7000 3000 3000 3000 1000 1000 1000
7000 2500 5000 5000 5000 5000 2500 2500 2500 500 500 500
56 68 71 56 68 56 68 56 68 56 68 58 71 71 92 71 125 (160 140 |180 140 |180
49 57 76 49 57 49 57 49 57 49 57 68 87 68 84 76 75 100 80 105 80 105
105 (125 147 105 |125 105 |125 105 [125 105 |125 126 |158 139 |176 147 200 |260 220 (285 220 |285
80 |92 — 80 |92 80 |92 80 |92 80 |92 - |— - |— — - |—= — |— - |—
466 |586 — 466 |586 466 |586 466 |586 466 |586 — — —_ — — — — — — — —
460 — 460 460 460 460 — — — — — —
290 —_ 290 290 290 290 —_ —_ — — —_ —
75 — 75 75 75 75 — — — — — —
460 |580 631 460 |580 460 |580 460 |580 460 |580 460 |580 631 |801 631 799 |1034 799 |1034 799 |1034
460 460 460 460 460 460 460 460 460 460 460 460
345 375 345 345 345 345 345 375 375 380 380 380
40 53 40 40 40 40 140 53 53 60 60 60
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@) Specifications

TemPower 2 series ACBs have an extensive range of accessories available, enabling the ACBs to be “custom built” to suit

every application.

ACB type

Standard Series | AR208S

High fault Series | AR21I 2H

Type of mounting

Protection relay

|| AR212S || AR216S || AR220S || AR325S || AR332S |[AR440SB || AR440S || AR650S || AR663S |
|| AR216H ][ AR220H || AR316H |[ AR320H || AR325H || AR332H || AR420H || AR440H ][ AR663H |
| | | | | | | | |
| | _
‘ 3-poles ‘ ‘ 4-poles ‘ { Main circuit safety shutters (See P. 26) |
L | { Control circuit safety shutter (See P. 26) |
[ 1 ] { Posttion switches (See P. 27) |
\ Fixed type | | Draw-out type | | Testjurmper (See P- 28 l
I | | { Makinsertion prevention device (See P. 26) |
| { Breakerfixing hotts (See P. 26) |
| | { Doorinteriock (SeeP. 27) ]
(Note 5) | Vertical tﬁrminals | |Horizontal terminals | | Front conlnections | { Lifing plate (See P. 35) ]
{ Inter-pole barrier (Note 1) (See P. 36) |
Automatic closing ‘
spring release (See P. 29)
{ Earthing device (See P. 36) ]
. . 1 Shutter Truck (See P. 26) \
ti i anual charging otor charging Step - down transformer (See P. 29)
Spring charged operation | Manual ch || Mot Ih |
|
|
\ For general feeder circuit (L, R) \ \ For generator protection (S) \
|

[ Pre-trip alarm, 1-channel (See P. 38)

[ Pre-trip alarm, 2-channel (See P. 38)

[ Ground fautt trip (See P. 38)

[ Earth leakage trip 3 (See P. 38)

[ Reverse power trip (See P. 38)

[ Spring charge indicator (See P. 28)

\ “Ready to close” contact (See P. 33)

[ Trip indicator (See P. 32)

[ N-phase protection (Note2) (See P. 38)

‘ 3C Overheating Protection (See P. 38)

\ Phase rotation protection (See P. 38)

[ Zone interlock (See P. 39)

;
|
|
|
|
|
|
|
|
|
|

[ Communication function 3% (See P. 14)

| |
| Protection Relay Type AGR-21,22B,31B |

1
\ Protection RelayType AGR-11B \

|
[ LT,ST,INSTor MCR

\ LT, ST, INST

Field test

Operation indication
(via individual contacts)

Operation indication
(via single contact)

\ Auxiliary switches with 4¢ contacts arrangement

[ Door flange (See P. 35)

[ Key lock (See P. 33)

[ CT for neutral line_(Note 3) (See P. 51)

|

[ Key interlock (See P. 33)

[AGR Protection relay tester (See P. 50)

|

‘ Continuous-rated shunt trip
device (See P. 30)

[ AGRRelay test interface unit_(See P.50)

|

[ Capacitor trip device (See P. 30)

[ Undervoltage alarm (See P. 39)

l

Over/under frequency trip overvoltage
Alarm (See P. 39)

[ Undervoltage trip (See P. 31)

 OFF Padlock (OFA) (See P. 36)

»
|
»
|
»
»
\

\ Normal environment

| Special environment

{ Ground fault trip (See P. 38)

| Spring charge indicator (See P. 28)

|

\

| “Ready to close” contact (See P. 33) |
 Trip indicator (See P. 32) |
\

|

\

\

|

|

( N-phase protection (Note2) (See P.38)

{ Mechanical reset facility (See P. 39)
{ CT for neutral line (Note 3) (See P. 51)
[ Protection relay checker (See P. 50)

{ Test interface unit (See P. 50)
| Manual Reset (only AS/GS type)

Auxiliary switch assembly
(Note 4) (See P. 32)

{ Mechanical interlock 3% (See P.34) |
{ ON-OFF cycle counter (See P.32) |
( Control circuit terminal cover (See P. 35) \
|
|

[ IP cover (See P. 36)
[ Lifter (SeeP.26)

{ Tropicalization (See P. 55) |
| Cold climate reatment (See P.55) |
| Anti-comosion treatment (See P.55) |

TemPower2 suited to your application

Note 1: Not applicable to ACBs equipped with front connections.

Note 2: Applicable to 4-pole ACBs.

Note 3: Required for ground fault protection for 3-poles ACB on 3-phase,

4-wire systems.

Note 4: Microload switch assembly with 3¢ arrangement available.
Note 5: Vertical terminal is standard and horizontal terminal is optional for High

fault series. Front connection is not available for High fault series.

% Contact Terasaki for details.
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@ Specifications

Types of Mounting
Draw-out type

This type of ACB consists of a breaker body and a draw-out
cradle. The breaker body can be moved within or removed from
the draw-out cradle that is fixed in the switchboard.

There are four breaker body positions: CONNECTED, TEST,
ISOLATED and WITHDRAWN. The switchboard panel door can
be kept closed in the CONNECTED, TEST and ISOLATED positions
(“shut-in three positions).

CONNECTED position

Position indicator

ISOLATED TEIST CONN “ELEASE]
1

BUTTON

LI—J.

Both the main and control circuits are connected for normal service.

TEST position

Position indicator
1SoLATED  TEST
1 1

RELEASE
COINN BUTTON ]

0 O O O O O 0 O

The main circuit is isolated and the control circuits are connected.
This position permits operation tests without the need for opening the
switchboard panel door.

ISOLATED position

0000 00 0 O

Position indicator
TEST RELEASE
ISOIiATED coluu RELEASE
L—_' ‘ =

|

Both the main and control circuits are isolated. The switchboard panel
door does not need to be opened.

WITHDRAWN position

0000

a 0

0 © 0 o

The breaker body is fully withdrawn from the draw-out cradle.

Fixed type

This type of ACB has no draw-out cradle and is designed to be
directly mounted in the switchboard.

Terminal arrangements

Main Circuit terminals

Three (3) types of main circuit terminal arrangements are available:
vertical terminals, horizontal terminals and front connections.
Different types of terminal arrangements can be specified for the
line and load sides.

Note: The max. rated current [In] may be reduced depending on the main circuit
terminal arrangement. For more information see page 84.

Type s s Conn
AR208S, AR212S, AR216S O O O
AR220S, AR325S, AR332S o O 0O
AR212H, AR216H, AR220H, AR316H, ° —
AR320H, AR325H, AR332H
AR440SB, AR440S, ARBS0S, ARGS3S, — —

AR420H, AR440H, AR663H

©: Standard. This configuration used unless otherwise specified.
(O: Optional standard. Specify when ordering.
@: “yes” or “available’. — : “no” or “not available”.

Front connections

Vertical terminals

Control circuit terminals

Control circuit terminals are front located to allow easy wiring/access.
The terminal blocks (for auxiliary
switches, position switches and
control circuits) are positioned on
the top of the ACB front panel and
can be accessed from the front for
wiring.

. .

M4 screw terminals are standard.
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Choosing Accessories and a
Protection Relay

SECTION

e 28-38
ACCESSOIES fOF HFAW-OUL TYPE ........cevveereessssseesssseeesssssesssssssessssssssssssssessssasssssssssssssssssssssassassssassessssssenees 28
POSILION SWILCNES ......c.cveeeeusssseeseeesssssssssssssssesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss 29
SPring ChArged OPEIALION ..............oveeruuseeessssreessssseesssssessssssessssssssssssssssssassssssssssssssssssssssassessssasssssssssnes 30-31
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OTNEE ACCESSOMES ....vvvvuurreeeessssseseessssssssessssssssseessssssssseessssssssasesssssssassessssssssssssssssssssessssssssssssssssssessssass 34-38

PO RS 39-53
Protection Relay SEIECHON TADIE ................oeceruureeessseeesssseeesssseessssssssssssssssssasssssssssssssssssssssassssessassasess 42-43
L-characteristic for general feeder circuits (Type AGR-11BL, 21BL, 31BL)........ccovevurmeereeeeererecrsareeeanne 44-45
R-characteristic for general feeder circuits (Type AGR-21BR, 31BR) .........cooceueecermecsseeessssssssssssssenens 46-47
S-characteristic for general feeder circuits (Type AGR-21BS, 22BS, 31BS) ........c.oreeeereeesreesasesseneens 48-49
PrOtECtion RElAY ACCESSOIIES ..........ceeuureersureerssseesssessssessssssssssssssssesssssessssssssssssssssssssasssssasesssasessssnessasnes 50-51
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@ ACB Accessories

Accessories for Draw-out Type

Main circuit safety shutters

The main circuit safety shutters automatically
conceal the main circuit contacts on the draw-out
cradle when the ACB is drawn out.

® The top and bottom shutters operate
independently and can be separately
padlocked in the closed position.

® Uptothree padiocks (with @.6 hasp) can be
installed on each side using padlocking unit.
(Padlock not suplied).

® Inthe closed position, the shutters be easily
unlocked by hand. They can be unlocked
and held open if required for the purpose of
inspection or maintenance.

Shutter opening truck

The shutter opening truck is used to open
the main circuit safety shutters without
reaching inside the chassis.

Lifter

A special lifter is available to allow easy and
safe transportation or installation of the ACB. A
drop prevention mechanism is standard.

ACB mounting position
*: 190Max.

ACB front panel

AWR-1B
AWR-2B

I V\\
Switéhboard parfel door

*:1f 190 mm is exceeded, contact Terasaki

Control circuit safety shutters

The control circuit safety shutter covers the
control circuit contacts, ensuring safety.

Test jumper

The test jumper is a plug-in type, and allows ON-
OFF tests on all the TemPower 2 series ACBs with
the breaker body drawn out from the draw-out
cradle. The standard jumper cable is 5 m long.

]

LI R

Loader

92 887 710
110 912 1150

AR2, AR3, AR440SB
AR2, AR3, AR4, ARG

Breaker fixing bolts

The breaker fixing bolts hold the breaker body
securely to the draw-out cradle in position. Use
them if the ACB is subject to strong vibration.

Position padlock lever

Using the position padiock lever prevents the
breaker body from inadvertently being drawn out.
The position padlock lever inthe pulled-out position
locks the breaker body in the CONNECTED, TEST
or ISOLATED position. Up to 3 padlocks (with 2.6
hasp) can be installed (supplied as standard).

Mal-insertion prevention device

Interchangeability exists within the TemPower 2
series of ACBs. Because of this feature, there is
a possibility for an ACB of a different specification
being placed into the draw-out cradle. Using the
mal-insertion prevention device eliminates such a
possibility.

This device is capable of distinguishing nine
different breaker bodies.

Please specify the Code 1A, 1B, 1C, 2A, 2B, 2C,
3A, 3B, 3C for each ACB.
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The position switch operates to give an indication of the breaker position; CONNECTED, TEST, ISOLATED and INSERT. There are two contact
arrangements: 2¢ and 4c.

Connections to the switches are made via screw type terminals.

The following table lists the available types of the switches:

ALR-0110P 0 1 1 0
ALR-0101P 0 1 ISOLATED TEST  CONNECTED
ALR-0011P % 0 0 1 1 o ; ; l_;
ALR-0200P 0 9 0 0 CONNECTED position switch } } a- contact ON
ALR-0020P 0 0 2 0 TEST position switch i Lo conact 20 i
il e 0 0 0 2 ISOLATED position switgh & contact ON || : :
ALRTTIP 1 1 1 1 INSERT position switch ——| | a- contaét ON !
ALR-1210P 1 2 1 0

ALR-1201P 1 2 0 1

A IAN v 2 ! ! INSERT position means the breaker body is in any position
ALR-1120P 120 between ISOLATED and CONNECTED.

ALR-1021P 1 0 2 1

ALR-0121P 0 1 2 1

ALR-1102P 1 1 0o 2

ALR-1012P 4 1 0 1 2

ALR-0112P 0 1 1 2

ALR-0220P 0 2 2 0

ALR-0202P 0 2 0o 2

ALR-0022P 0 0 2 2 AC 100 - 250V 11 6
ALR-1030P 1 0 3 0 DC 250V 03 03
ALR-0130P 0 1 3 0 DC 125V 06 06
ALR-00031P 0 0 3 1 DC 30V 6 5
ALR-1003P 1 0 0o 3 DC 8V 10 6
ALR-0103P 0 1 0 3

ALR-0013P 0 0 1 3

ALR-0040P 0 0 0

ALR-0004P 0 0 0 4

The door interlock prevents the switchboard door from being opened unless the breaker body is in the ISOLATED position. When the draw-out handle
is removed while the ACB is in the ISOLATED position, the interlock is released and the switchboard door can be opened.

The breaker body cannot be inserted unless the switch board door is closed. Contact Terasaki for details.

When the door interlock is installed, the standard draw-out handle cannot be stored in the switchboard. A
storage drawout handle is available as an option. The storage draw-out handle can be housed flushed with the
front surface of the ACB. (The storage handle will incur an extra cost).

Door interlock not compatible with fixing bolts unless suitable panel door is arranged.
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For this type of ACB, the closing springs are charged by means of the spring charging handle. ON/OFF operation of the ACB is performed by means
of the ON /OFF buttons on the ACB.

Pumping the spring charging handle by hand charges the closing springs.

[ |
Pressing the ON button on the ACB closes the ACB.

[ |
Pressing the OFF button on the ACB opens the ACB. The ACB cannot be closed as long as the OFF button is pressed.

For this type of ACB, the closing springs are charged by means of a motor. ON/OFF operation of the ACB can be performed remotely. A manual
charging mechanism is also fitted to facilitate inspection or maintenance work.

[ |
A motor is used to charge the closing springs. When the closing springs are released to close the ACB, they are automatically charged
again by the motor for the next ON operation.

[ |
Turning on “remote” ON switch enables the ACB to be remotely closed.
e Anti pumping mechanism

Even if the ON switch is kept on, AGB closing operation is performed only once. To close the ACB again, remove the ON signal to reset
the anti-pumping mechanism and then reapply the ON signal.

e If ON and OFF signals are simultaneously given to the ACB, the ON signal is ignored.

e ON signal should be given to the ACB on an over 200ms after OFF signal.

[ |

For opening the ACB remotely specify the shunt trip device (see page 30) or the undervoltage trip (see page 31).

AC100 85-110 7 1.1 0.29
AC110 94-121 7 1.1 0.25
AC120 102-132 7 1.1 0.22
AC200 170-220 4 0.7 0.15
AC220 187-242 4 0.7 0.13
AC240 204-264 4 0.7 0.11
DC24 21-26 14 4 1.04
DC48 41-53 10 1.6 0.51
DC100 85-110 6 0.8 0.25
DC110 94-121 6 0.8 0.22
DC125 107-138 6 0.8 0.21
DC200 170-220 4 0.5 0.13
DC220 187-242 4 0.5 0.12

Note 1: For the ratings refer to the shunt trip device on page 30.
* Split circuit for motor and closing coil available on request.
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@ ACB Accessories

Accessories for Spring Charged Operation

Automatic closing spring release Spring charge indicator
This device allows the charged closing springs to be automatically This switch can be used to indicate that the closing springs
released when the ACB is drawn out. have been fully charged.

ANSI or NEMA-compliant ACBs require this option.

Il Normal contacts for general service

Rated control Switch contact ratings
voltage Resistive load Inductive load
3 3

AC 250
250 0.1 0.1
0c 125 05 0.5
30 3 2

Minimum applicable load is DC24V 10mA.

Il Gold contacts for microload

Rated control Switch contact ratings
voltage Resistive load Inductive load
0.1 0.1

AC 250
DC 30 0.1 0.1

Minimum applicable load is DC24V 1mA.

Step-down transformer (external)

The maximum rated control voltage applicable to the operation
power supply is AC240V. For higher voltages, a step-down
transformer is needed.

The following step-down transformers are available as options:

i

AC410 - 470VT SE-30M 300VA 450/220V
AC350 - 395VT SE-30M 300VA 380/220V
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@ ACB Accessories

Trip Devices

Continuously-rated shunt trip device
The continuous rated shunt trip device allows the ACB to be opened when an external protection relay against overcurrent or reverse
power is activated.

Because of its continuous rating, the device can also be used to provide an electrical interlock to the ACB.

Continuously rated shunt trip and undervoltage trip can not be
fitted to the same ACB. However by fitting a special continuously

rated shunt trip to the side plate of an ACB chassis will allow an AC100 ACT0-110 029
) , o ] ) AC110 ACT7-121 0.25
undervoltage trip to be used in conjunction with a continuously AC120 ACBA-132 055
rated shunt trip. A mechanical interlock cannot be fitted with this AC200 AC140-220 0.15
Combination. AC220 AC154-242 0.13
AC240 AC168-264 0.11 .
Instantaneously rated shunt trip also available with special AVRIC peag DC16.8-26.4 1.04 S0
specification. This shunt trip can be fitted with undervoltage trip DC30 DC21-33 085
DC48 DC33.6-52.8 0.51
to the same ACB. DC100 DC70-110 025
. . . . . DC110 DC77-121 0.22
Special double opening and closing coils are available. 0C125 0C87 5.437 5 021
DC200 DC140-220 0.13
DC220 DC154-242 0.12

Capacitor trip device

In conjunction with the continuously-rated shunt trip device, the
capacitor trip device can be used to trip the ACB within a limited
period of 30 sec if a large voltage drop occurs due to an ac power

Note: It is not possible to test the capacitor trip device when the
test jumper is used.

failure or short-circuit. Type AQR-1
Rated Voltage A AC100-120V
When the continuously-rated shunt trip is used with a capacitor trip Operational Voltage Rated Voltage x 70 to 110%
device, “a” contact of auxiliary switch of ACB should be inserted Rated frequency 50/60Hz
in series, otherwise internal damage may occur. Rated Voltage of Shunt Trip Used DG48v
Power Consumption 100VA
« Control Circuit PB (OPEN) or * Outline Dimensions
OCRy etc.
rTTTTT Tt T 2-7.1Mtg.holes
| |
1 re-T T o7 o 1
v [ : | 7
| r | " |
M sl o ]
| N :
| I 1] j
m Pl 1] + 2]- NP i
| X 3 |8 — ol o o
| ! e - e g §F
| | o ® NEONLAMP POWER SWITCH
ARt S e 0| o] =
| l POWER SUPPLY
i | AC100V~120V K |
I !
\!j | | CAPACITOR TRIP 715 95
I ! 78
| |
@l
I L'
. i \
| | 1 puxilary Switch
1
A L il User Wiring 3%1: Use Auxiliary Switch for capacitor trip
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The undervoltage trip device (UVT) trips the ACB when the
control voltage drops below the opening voltage. When the
control voltage is restored to the pick-up voltage, the ACB
can be closed. The pick-up voltage is fixed to 85% of the
rated voltage.

The UVT consists of a tripping mechanism and an
undervoltage trip control device. The trip control device is
available in two types: AUR-ICS and AUR-ICD.

Type AUR-ICS provides an instantaneous trip (below
200ms) to the ACB when the control voltage drops below
the opening voltage.

Type AUR-ICD provides a delayed trip to the ACB when the
control voltage remains below the opening voltage for at
least 500ms. *

Adding a pushbutton switch (with normally opened
contacts) between terminals [24] and [30] allows the ACB
to be tripped remotely.

s Time-delay trip over 1 sec. or 3 sec. is available as special
specification

AUR-1CS AC 100 35-70
AUR-1CD 110 38.5-77
120 42-84
200 70 -140
220 77 - 154
240 84 - 168
380 133 - 266
4003 140 - 280
415 145 - 290
440 154 - 308
4503 157.5-315
480 3 168 - 336
DC 24 %3 8.4-16.8
48 % 3 16.8-33.6
100 3 3 # 4 35-70
220V 3 %5

% 3: Special specification
% 4: Not possible to fit with Instantaneously rated shunt trip.
% 5: Contact Terasaki

51 PB(OPEN) or OCRy etc.

AC power supply RPN

- 1T
N T |

% C .
] %

1 Tripping signal is 48 VDC/5 mA.
Apply tripping signal for at least 80 ms.
%2 For DC type use |09 as the () terminal and
as the (+) terminal.

It takes max. 1.5 sec. for UVT coil to be absorbed after the rated
voltage is applied to the undervoltage trip device. Therefore, for
the closing command, the closing signal should be applied on
and over 1.5 sec. after the rated voltage is applied.

85 or less
93.5 or less
102 or less
170 or less
187 or less
204 or less 01 8 10
323 or less
340 or less
352 or less
374 or less

382.5 or less
408 or less
20.4 or less
40.8 or less

85 or less

*5
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@ ACB Accessories

ON-OFF cycle counter

The ON-OFF cycle counter is a mechanical 5-digit readout
that shows the number of ON-OFF cycles of the ACB.

Counter readings serve as a guide for maintenance or
inspection.

Auxiliary switches
Type Normal contacts Gold contacts
T

The auxiliary switches operate during the ACB ON/OFF 3% AXR-004 4
operation. AXR-007 7c

. . ) i AXR-304 4c 3c
Connections to the switches are made via screw terminals. R TS
The auxiliary switches for draw-out type ACBs operate in AXR-307 7 36

the CONNECTED and TEST positions. %  The standard contact arrangement of the auxiliary switches is 4c. (Form c:

The auxiliary switches for ACBs conforming to classification Ch?"ge-oven SIngIe g.ap,.three terminals)
%% Suited to electronic circuits

society’s rules operate in the CONNECTED position only. ) i
- . Note: 4c is the maximum arrangement when any one of the ground fault
The auxiliary switches have change-over contacts and are protection on the line side, zone interlock, or communication function is

available for general service and for microload. incorporated or in the case of type AGR-31B Protection relay with the
ground fault trip function incorporated.

Auxiliary switch ratings

[ Gaogwy | Fogesowes | Fomoowar e | |
load (R) load (A) DC: L/R =0.01 load (A) load (A) DC:L/R = 0.007 load
AC100-250V 5 5 0.1
AC251-500V 5 5 DC5V 1mA
DC30V 1 1 0.1 0.1
DC125-250V 1 1

Note 1: The chattering of b-contacts due to ON-OFF operation of the ACB lasts for less than 20 ms.
Note 2: Do not supply different voltages to contacts of a switch.

Momentary Trip Indicator/Closing Inhibited Indicator

Cause of trip Springs charged Springs discharged

Protection relay Switch is ON for 40ms, then Switch remains ON until
reset to OFF closing springs are charged

This indicator contact has two applications:

1. It canindicate a trip by overcurrent release, shunt trip,
undervoltage trip or manual pushbutton trip. Operation

. . N . i Switch is ON for 40ms, then Switch remains ON until closing
is according to the table. Note that indication is | reset to OFF springs are charged
momentary (4.5m§). under some. C(?ﬂdlj[lOﬂIS. US.G a Remote opening function Switch is ON for 40ms, then Switch remains ON until
relay holding circuit if continuous indication is required of UV reset to OFF closing springs are charged

under these conditions. Switch is ON until undervoltage  Switch remains ON until springs

condition is restored to normal are charged after undervoltage
condition is restored to normal

Actual undervoltage condition

2. The contact indicates that closing is inhibited by
. . ) Switch remains ON until Switch remains ON until springs
the status of closing springs, overcurrent release, Manual opening by pushbutton pushbutton is released are charged after pushbutton is

. . released
shunt trip, undervoltage trip, pushbuttons or another
interlock as described in the table.
Normal contacts for general service Gold contacts for microload
Voltage (V
e inductive oad
AC 250 3 3 AC 250 0.1 0.1
250 0.1 0.1 DC 30 0.1 0.1
DG S 03 L) Minimum applicable load is DC24V 1mA.
30 3 2

Minimum applicable load is DC24V 10mA.
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@ ACB Accessories

“Ready to close” contact (special specification)

The “ready to close” contact indicates that the ACB is in
a ready to close status.

This contact operates when the following are valid:

Ratings and Specifications
W Normal contacts for general service

AC 250 3 3

* ON-OFF indicator shows “OFF”. (The ACB is in OFF position) 250 01 04
« Spring charge indicator shows “charged” DC 125 05 05
30 3 2

« Undervoltage trip is energised

« Shunt trip is not energised

« ACB is in the connected or test position
« Key lock and Key interlock are off

» Mechanical interlock is off

Key Lock

The key lock is available in two types: the lock-in
ON type that locks the ACB in the closed position,
and the lock-in OFF type that locks the ACB in the
open position.

When the ACB is fitted with a key lock, the
operator cannot operate the ACB unless using a
matched key.

Minimum applicable load is DC24V 10mA.

M Gold contacts for microload

AC 250 0.1 0.1
DC 30 0.1 0.1

Minimum applicable load is DC24V 1mA.

Key interlock

The key interlock is a system of interlocking between ACBs, each fitted with a key
lock of lock-in OFF type.

« Akey must be inserted to release the lock before the ACB can be closed

« The ACB must be opened and locked in the OFF position before the key can
be removed.

By utilising the lock-in OFF type key lock feature, and then a limited number of
keys by default provides an effective and reliable interlock system. Using the
same keys also allows interlocking between and ACB and other devices (such as
switchboard door).

ACBs can be supplied with a cylinder lock or type FS-2 Castell lock (with an
angular movement 90° clockwise to trap key).

A double Castell interlocking facility suitable for applications such as UPS
systems is available as a special specification, contact Terasaki Electric Europe,
UK. Facility or full option including locks are available, please specify. For other
lock types contact Terasaki. (Ronis available).

Example: Interlock for prevention of parallel feeding from two sources

ACB 3 cannot be closed ACB 2 cannot be closed ACB 1 cannot be closed
Source 1 Source 2 Source 1 Source 2 Source 1 Source 2

50

(bus-tie breaker)

)

ACB 3
(bus-tie breaker)

(]

bus-tie breaker)

€=

)
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Cable type interlocks for 2 or 3 ACBs in either horizontal or vertical arrangements are available. Rod type mechanical interlocks are

available for vertical interlocking of ACBs.

Interlocking is possible between any frame size within the TemPower 2 range.

In conjunction with an electrical interlock, it will enhance safety and reliability of power distribution systems.

3p 4P
AR208S ~ AR220S 3P 600, 700, 800
AR212H ~ AR220H » 600, 700, 800, 900
AR3255 ~ AR332S 3P 600, 700, 800, 900
AR316H ~ AR332H
AR4405B ap 700, 800, 900, 1000
AR440S 3P 800, 900, 1000, 1100
AR420H ~ AR440H (3P only) 4p 1000, 1100, 1200, 1300
ARG50S — ARG63S 3P 700, 800, 900, 1000
ARG63H 4p 1000, 1100, 1200
Cable
Min. R300mm

3P, 4P 3P 4P 3P 4P
600, 700, 800 600, 700, 800 800, 1000, 1100
700, 800, 900 600, 700, 800, 900 900, 1000, 1100
700, 800, 900 600, 700, 800, 900 900, 1000, 1100
800, 900, 1000 700, 800, 900, 1000 1000, 1100, 1200
800, 900, 1000, 1100 800, 900, 1000, 1100 1100, 1200, 1300
1000, 1100, 1200, 1300 1000, 1100, 1200, 1300 1300, 1400

800, 900, 1000 700, 800, 900, 1000 1000, 1100, 1200
1000, 1100, 1200 1000, 1100, 1200 1200, 1300, 1400

Types and Operations

Operation

[h—
L1
oo
oo
————
=
L1
oo
oo
————
L1
oo
oo
————

® P1 @ P2 ®

To order, select the required pitch for P1 and P2 from the above
table and specify the type and number of poles for each ACB.
Example:

P1: 700 mm

P2: 800 mm

ACB (D: Type AR212H 3 poles

ACB @: Type AR332H 3 poles

ACB (3 : Type AR216H 3 poles

Type Remark
Bri | Br2 Br3
ON | OFF
One of two breakers can be

OFF | ON turned on.

OFF | OFF

ON ON | OFF

ON | OFF | ON

‘ i ] FF N N
) Bri Br2 Br3 0 0 0 One or two of three breakers

. . . ON_| OFF | OFF | ¢an be tumned on.

OFF | ON | OFF

OFF | OFF | ON
OFF | OFF | OFF

—=l| | |=

Type D ON | OFF | OFF

3 Bri Br2 Br3 OFF | ON | OFF | gng of three breakers can

be turned on.
DSSH DSSH DSSH }

} } OFF | OFF | ON

OFF | OFF | OFF

Type A ON | OFF | ON

TN ON | OFF | OFF
Br1 Br2 Br3 Br2 is interlocked with both

B ) B e e

OFF | OFF | OFF

Minimum pitch (550mm) is possible. ] B8 {
Speci.fy the required pitch when ’]
ordering.
Rod
Maximum is 1200mm.
N

Contact TERASAKI for details of ]55
vertical type with 3 ACBs.

(=

TemPower 2 Air Circuit Breakers

e Interlock is enabled in the CONNECTED position. When the
breaker body is in the TEST, ISOLATED or DRAW-OUT position,
interlock is disabled.

» If all of two or three breakers receive a closing (on) signal,
they all will turn off. This case however involves a momentary
continuity between the main circuit and the auxiliary switch
a-contact in all the breakers.

e The body of a draw-out type breakers, as long as it is off
(open), can be drawn out or inserted, irrespective of the state
of other breakers. (Do not draw out or insert a breaker body
during cable installation, adjustment or operation check).




@ ACB Accessories

Lifting Plate Control circuit terminal cover

Lifting plates are detachable tools that A control circuit terminal cover protects the terminal blocks for auxiliary
can be used to lift a breaker body out of a switches, position switches and control circuits from being accidentally
draw-out cradle. touched, thus enhancing safety.

ON-OFF button cover Door Flange

An ON-OFF button cover prevents A door flange can be used as a
inadvertent or unauthorised operation of decoration panel that covers the g
the ON or OFF button. It can be locked with cutout on the switchboard panel '_ ¢
up to three padlocks with 8.6 hasp (supplied and provides P20 protection. For Y
as standard). Padlocks are not supplied. IP31 protection please specify the

door flange with a gasket.

Note: Door flange cannot be fitted

with IP cover.
STANDARD: P20
WITH RUBBER SHIELD : P31
NOT REQUIRED IF IP55 IS USED
8 : ACB FRONT COVER CENTER LINE
RUBBER SHIELD 270+0.3

L

M\ (USE ONLY IP3I SPEC.) 110£0.3 10-04.6
1 |

+2
0

197.510.3

T
|

S - — -
|

339
379
35940.3
339+0.3
[
|
I R - —
|
339

|
‘
‘
‘
i
‘
i
‘
|
! ;
! [
15 250
FLOOR LEVEL

290 FOR ACB

\
-\
A

Contact Terasaki for Outline
Dimensions of Door Interlock and PANEL CUTOUT

Door Flange combination. % Mount IP20 door flange through 6 mounting holes and IP31 door flange through 10 mounting holes.
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@ ACB Accessories

OFF padlock (OFA)

Permits the ACB to be padlocked in the
OFF position. Max, three padlocks with .6
hasp can be fitted. Padlocking is possible
only when ON-OFF indicator shows OFF.
When the ACB is padlocked in the OFF
position both manual and electrical closing
become inoperative, but the charging of
the closing spring my manual or motor is
still possible.

Note 1: OFF padlock facility cannot be
fitted with key lock or key interlock.

Earthing device

There is growing demand in L.V. distribution for greater
protection against electric shock particularly during periods when
maintenance work is being carried out on the main busbars or
cables. A safe and economical way to meet this requirement is
to apply system earthing via the normal service breaker. Earthing
devices on TemPower 2 ACBs comprises: Permanent parts which
are factory fitted by Terasaki and are mounted on the ACB chassis
and body to enable the ACB to receive the portable parts. Portable
parts are supplied in loose kit form and are fitted on to the ACB
body by the customer’s engineer. This converts the AGB from a
normal service device to an earthing device.

IP cover

An IP cover provides an IP55 grade of

An inter-pole barrier prevents a possible
short circuit due to foreign objects entering
between the poles of the main circuit
terminals or between the line and load
ends, thus enhancing operation reliability
of the ACB.

This barrier can be applied to the draw-
out type ACB with vertical terminals or
horizontal terminals.

Inter-pole barrier

When the ACB is converted to the earthing device mode, the
over-current release and the other electrical tripping devices are
automatically disabled to prevent the remote opening of the ACB.

It is recommended that the ON-OFF operating buttons be padlocked
to prevent manual opening of the ACB when used in the earthing
mode.

Note: UVT function cannot be applied to the earthing device.
Portable earthing device is not available for ARG, (earthing switch).

For further information contact Terasaki for details.

d? : ACB Front cover center line

protection as defined in IEC 60529. Even 97 Hook(g6 ®
if the breaker body is on the ISOLATED Panel "1 Padiocking 6065 30505
position, IP cover can still be fitted on the = Hinge \L |
ACB. \ ‘ ‘ |
| - -
el s IR | 2
Hexagon ~ { IR \ PS8 4 \ +mt
socket ; | ! <
head bolt | | N | A
| ‘ =) ‘ ‘ -
—— = 1 —t & + \ ﬁ’
Floor level /‘/ 7 ﬁ
325 for ACB 250 S
286
A
¢\ 266 Panel Cutout
\
NN—%
< .
Insert gasket and \ N
bushing when the \ I \
A\

IP cover is fixed.
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@ Protection Relays

Protection Relays

The AGR series of protection relays featuring high reliability and multiple protection capabilities is available for TemPower 2. Controlled by
an internal 16-bit microprocessor, the protection relay provides reliable protection against overcurrent.

The protection relay range is divided into three groups: L-characteristic, R-characteristic (both for general feeder) and S-characteristic (for

generator protection). Each group consists of:

Type AGR-11B: Standard Protection relay with adjustment dial
Type AGR-21B: Standard Protection relay with L.C.D. (Backlit L.C.D. optional)
Type AGR-31B: Enhanced Protection relay with backlit L.C.D.

Optional protection functions of the Protection relay include those against ground fault, earth leakage, undervoltage and reverse power. Pre-

trip alarm function can also be installed.

An AGR-11B overcurrent mechanical reset facility is available for special application. For more information contact Terasaki.

Protective functions

(M Adjustable long time-delay function LT

RMS sensing is used to accurately read through distorted wave
forms.

In addition to the standard L and S-characteristics, the
R-characteristic is available in five types for long time-delay trip.
The R-characteristic can be used to give selectivity with e.g.
fuses (see page 15).

Il HOT start mode (applicable to L-characteristic of AGR-21B, 31B

HOT or COLD start mode is user-selectable.

In HOT start mode, the Protection relay operates faster than in
COLD start mode in response to an overload. The HOT start
mode gives protection, taking account of the behaviour of loads
under heat stress.

Note: In the standard shipment mode, COLD start mode is
selected.

HOT start mode

COLD start curve

[0}

£

2

©

3 ®

o @ ¢ HOT start curves
©)

Current ——=

(DWhen the protection relay is set to start operationat 50% of the rated current, its
operating time in HOT start mode is approx. 80% of that in COLD start mode.
(@When the protection relay is set to start operation at 75% of the rated current,
its operating time in HOT start mode is approx. 60% of that in COLD start mode.
(3®When the protection relay is set to start operation at 100% of the rated current, its
operating time in HOT start mode is approx. 20% of that in COLD start mode.

(2 Adjustable short time-delay trip function ST

The ST delay trip function has a “definite time delay characteristic”
and a “ramp characteristic”. These characteristics are selectable.

The ramp characteristic provides close selectivity with downstream
circuit breakers or fuses.

The group AGR-L and AGR-R Protection relays come in operation
with the definite time characteristic when the load current reaches
1000% or more of the rated current [Z;] (500% or more of the
rated current [Z,] for AGR-S).

The ST trip function is factory set to the definite time characteristic.

Ramp characteristic curve
(“L” or “R” characteristic)

Isd

25 L ———

0 m———7—— tsg

———= Qperating time

200% 1000%
—= Current

(3 Adjustable instantaneous trip function INST/MCR

The INST trip function trips the ACB when the short circuit current
exceeds the pickup current setting, irrespective of the state of
the ACB.

The making current release (MCR) trips the ACB when the short
circuit current exceeds the pickup current setting during closing
operation. After the ACB is closed, the MCR is locked and kept
inoperative.

The INST and MCR are selectable for AGR-21B, 22B and 31B.
(AGR-11B is INST only, MCR is not selectable).

Note: The MCR needs the control power. If the control power is
lost, the MCR provides the INST trip function only.
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@ Protection Relays
© Mutabepr- i alrm fncion PTA

@ Adjustable pre-trip alarm function PTA

The pre-trip alarm function provides an alarm signal via the
alarm contact (1a-contact) when the load current exceeding a
predetermined value lasts for a predetermined time. A 2-channel
pre-trip alarm function is available for S-characteristic. This
function can be used to adjust feeding to loads according to their
priority.

The pre-trip alarm is automatically reset when the load current
drops to the predetermined value. Note that this function needs
the control power.

® Ground fault trip function GF

The peak value sensing is used (the residual current of each
phase is detected).

The GF pickup current can be set between 10% and 100% of the
CT rated primary current [Zz]. Not available if CT primary current
[Zc1] is 400A or less.

<Ramp characteristic is added >

The ramp and definite time characteristics are selectable. The
GF trip function comes into operation with the definite time
characteristic when the load current reaches 100% or more of
the CT rated primary current [Zc1].

The GFtrip function is factory setto the definite time characteristic.

When using a 3-pole ACB in a 3-phase, 4-wire system, be sure
to use an optional CT for neutral line (see page 51).

Note 1: The GF trip function usually comes with operation indications. If you
need nothing but ground fault indication without a ground fault tripping
operation, specify at the time of ordering.

Note 2: Restricted and unrestricted ground fault protection REF is available as
" option. This enables protection against ground fault on the line side of
the ACB.

(® N-phase protection function NP

This NP function is available on 4-pole ACBs and prevents the
neutral conductor from suffering damage or burnout due to
overcurrent.

The NP trip pickup current can be set between 40% and
100% of the Protection relay rated primary current for L and
R-characteristics. For AGR-11B, it is factory set to a value
specified at the time of ordering.

Note 1: The NP trip function comes usually with operation indications. The NP
time-delay setting is shared by the LT trip function.

Note 2: The HOT start mode is available for AGR-21B and AGR-31B. The
operating time for the NP trip function is linked to that for the LT trip
function.

@ Earth leakage trip function ELT

(For AGR-31B only)

In conjunction with Zero phase Current Transformer (ZCT), the
ELT function provides protection against earth leakage. The
ELT pick up current can be set at 0.2, 0.3 and 0.5A (Medium
sensitivity) or 1, 2, 3, 5 and 10A (Low sensitivity). This function
needs the control power.

Note 1:  Contact Terasaki for outline dimension of ACBs fitted with ZCT.

Note 2: For details on specifications of the external ZCT, contact Terasaki.

Note 3: The ELT function usually comes with operation indications. If you need
nothing but earth leakage indications without earth leakage tripping
operation, specify at the time of ordering.

Note 4:  Contact Terasaki for applicable models.

Reverse power trip function RPT

(For AGR-22B and AGR-31B only) (ANSI-32R)

The RPT function protects 3-phase generators running in
parallel against reverse power. The RPT pickup current can be
set in seven levels: 4% thru 10% of the generator rated power.
If the rated main circuit voltage exceeds 250 VAC, a step-down
power transformer is needed. When ordering the ACB, state the
step-down ratio of the transformer you will use.

(@ Contact temperature monitoring function OH

(For AGR-22B and AGR-31B only)

The HEAT function prevents the ACB from suffering damage
due to overheat. It monitors the temperature of the ACB main
contacts and gives an alarm on the LCD and an output signal via
the alarm contact (1a-contact) when the temperature exceeds
155°C.

The alarm can be manually reset when the temperature drops to
a normal temperature.

If you want to set the threshold temperature to a lower value,
contact Terasaki.

This function needs control power.
Note 1: “Alarm” or “Trip” can be selected.

Negative Sequence Current Protection Function NS

(For AGR-21B and AGR-31B only) (ANSI-46)

This function detects the negative-phase current occurring due
to reverse phase or phase loss and prevents burnout of a motor
or damage to equipment. The protection setpoint ranges from
20% to 100% of the main circuit rated current [Zp].
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@ Undervoltage alarm function UVA

(For AGR-22B and AGR-31B only) (ANSI-27A)

This function monitors the main circuit voltage and gives an alarm
on the LCD and an output signal via an alarm contact when the
voltage drops below the setting voltage.

The alarm is activated when the main circuit voltage drops below
the setting voltage (selectable from 40%, 60% or 80% of the rated
main circuit voltage [Vn].

If the rated main circuit voltage exceeds 250 VAC, a step-down
power transformer is needed. When ordering the ACB, state the
step-down ratio of the transformer you will use. 3%

Note 1: The undervoltage alarm function is disabled once the main circuit
voltage has risen to the recovery setting voltage or higher.

Note 2: [f the undervoltage alarm function is used in conjunction with the
undervoltage trip device (see page 31), an alarm may occur after
the ACB trips open depending on the alarm setting voltage.

@® Zone interlock Z

(For AGR-22B and AGR-31B only)

The zone-selective interlock capability permits tripping of the
ACB upstream of and nearest to a fault point in the shortest
operating time, irrespective of the short time delay trip time setting,
and minimises thermal and mechanical damage to the power
distribution line.

NON setting and fail-safe feature

(1] NON setting

@ Overvoltage alarm and Over/under frequency protection V

(For AGR-31B only) (ANSI-810,81U,59A)

Over voltage alarm function monitors the main circuit voltage
and gives an alarm on the LCD and an output contact when the
voltage rises above the setting voltage.

The alarm is activated when the main circuit voltage rises
above the setting voltage (selectable from 105% to 150% of the
nominal circuit voltage).

If the rated main circuit voltage exceeds 250Vac a step-down
transformer is needed. When ordering the ACB state the step-
down ratio of the transformer required.

Over/under frequency protects whatever deviations from the
nominal system frequency needs to be detected. The function
monitors the main circuit frequency and gives an alarm on
the LCD, output contact and trip option when the frequency
deviates from the setting frequency.

Under frequency detection can be set between 80% to 105%
of nominal frequency. QOver frequency detection can be set
between 95% to 140% of nominal frequency.

Mechanical reset facility

(For AGR-11BL - AS/GS only)

When the circuit breaker is tripped by the protection relay a
reset button engages on the AGR. To release the ACB after a
trip event the reset button will require activation (pressed).

% Special version without step-down transformer

This version is specially applicable in the main-circuit voltage
range from 250 to 690 VAC using the built-in register circuit
board without requiring a step-down transformer. To request
the version without a step-down transformer, specify your main
circuit voltage.

Setting a trip pickup current function to NON allows you to render the corresponding protection function inoperative. Functions having the

NON option include LT, ST, INST/MCR and GF.

Appropriate NON setting will be a useful means for optimum selectivity.

[2] Fail-safe feature

The Protection relay has a fail-safe mechanism in case protection functions are improperly set to NON.

For AGR-11B:

e Ifthe ST and INST trip pickup current functions are both set to NON, the fail-safe mechanism will activate the INST trip function to trip
the ACB when a fault current equal to or more than 16 times the rated current [z,] flows through the ACB.

For AGR-21B, 228, 31B:

o Ifthe ST trip pickup current function is set to NON, INST trip pickup current function cannot be set to NON and MCR cannot be selected.
» Ifthe INST trip pickup current function is set to NON or if MCR is selected, ST trip pickup current function cannot be set to NON.

For AR663H, even if MCR is selected, the fail-safe mechanism will activate the INST trip function to trip the ACB when a fault current equal
to or more than 16 times the rated current [Z;] flows through the ACB.

Field test facility
Type AGR-21B/22B/31B Protection relays are equipped with a field test function to verify the long time delay, short time delay, instantaneous
and ground fault trip features without the need for tripping of the ACB.

To check type AGR-11B, use the type ANU-1 Protection relay checker (optional).
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Operation Indication Function

[1] Indication via single contact (AGR-11B)
When the LT, ST, INST or GF trip function is activated, an output is
generated via 1a-contact.

The 1a-contact will turn off after 40ms or more. A self-hold circuit
is needed.

(2] Indication via individual contacts (AGR-21B, 22B, 31B)

When the LT trip, ST trip, INST/MCR trip, GF trip, ELT, RPT, NS, REF,
UVT, pre-trip alarm, or contact temperature monitoring function is
activated, LCD will indicate their operation individually and output
is generated via the corresponding contact. The Protection relay
also has a self-diagnostic feature that monitors the internal tripping
circuits. If detecting any fault in the circuits, this feature turns on the
system alarm indicator. The control power is needed.

Operation indications

O: Self-hold (Note 1) X: Auto-reset A status indication —: Not applicable

Protective characteristic L/R-characteristic S-characteristic
Function LCD Contact LCD | Contact
LT - NP O O O | X (Note 2)
ST
INST/MCR 8 O (Note 5) 8 x e fs)
GF (Ground fault) or
ELT((Earth Ieakag);e) O O - -
OH (Contact
teméerature monitoring) O O o o
(Note3) NS (Reversephase) | o | o | = = ]
REF (Line side GF) | o | o | =1 =
Trpindication 31 | A | A | a| a
RPT (Reverse power trip) — — O |X (Note 2)
PTA (Pretrip alarm) X X X X
PTA2 (Pretrip alarm) X X X X
(Note4) UV (Undervoltage alarm) | o | A | O N
‘Spring charge indication | A | A | Al A
System alarm O O O O

Note 1: To reset the motion indication, press the button on the front of protection relay

Note 2: The contact will turn off after 500 ms or more. Use a self-hold circuit.

Note 3: Only one function can be selected from OH, NS, REF or trip indication.
Selection of two or more functions involves manual connection of their
control circuits (custom configuration). Contact Terasaki for details.

Note 4: Only one function can be selected from PTA2, UV or spring charge indication.
Selection of two or more functions involves manual connection of their
control circuits (custom configuration). Contact Terasaki for details.

Note 5: Motion indication contacts are commonly used for ST and INST/MCR.

%1: A switch is used to indicate the ACB has been tripped. This switch is
activated whenever the off button, the overcurrent trip device, shunt trip
device or undervoltage trip device is activated.

(3] Contact ratings for Operation indication

AC 250 3 3 0.5 0.2
250 0.3 0.15 0.27 0.04
DC 125 0.5 0.25 0.5 0.2
30 3 3 2 0.7

Protection relay with advanced L.C.D. display
type AGR-31B (contact Terasaki for details)

[1] Monitoring various data on L.C.D.

Protection relay can monitor:
e Phase current (A) of I, I2, I3 and their max. peak current
e Current (A) of In, lg

Line voltage (V) of V12, Vo3, V31 and their max peak
voltage (or Phase voltage (V) of Vin, Von, Van and their
peak voltage

* Harmonics

e Active power (W/kw)

*  Power factor (cos g)

*  Electrical energy (Wh/ kWh/ MWh/ GWh)
e Frequency (Hz)

e Trip history

Fault current is monitored, and the operation cause is indicated
on LCD and via individual contacts.

Note 1: The supply voltage to the Protection relay for indicating the main circuit
voltage or power must not exceed 250VAC, a step-down power transformer is
needed. When ordering the ACB, state the step-down ratio of the transformer
you will use.

Note 2: Special version without requiring step-down transformer is applicable in the
main circuit voltage range from 250 to 690 VAC using the built-in register
circuit board. To request the version without a step-down transformer, specify
your main circuit voltage.

Gives the system alarm with number on the LCD
for the following abnormal function.

e Trip function fail
e MHT circuit break
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PROTECTION FUNCTIONS
orstecton Protection Relay Standard Protection Ground Fault @ N-Phase Ind.icatlion and Monit.ori.ng
haracteristi Long | Short | Instantaneous/ | ;. ciicted| Restriced  NV-Ph@Se Indication Monitoring
characteristic Time Time MCR Protection singl Individual Energy
gle naividual Ammeter Analyser
LT | ST |INST| MCR| UREF [ REF® | NP | Contact| Contacts H
dard Prote 0 Rela
AGR-11BL-AL o O || o= || = | e O | @
_0|gL2
2s gg AGR-11BL-GL ® ® |- ® | - @) ®
[TS)
2| AGR-11BL-AS P ® | | | o | e
i @ | (manual reset optional)
AGR-11BL-GS —-— | @& | -
(manual reset optional) . . . O .
-2
28|53| AGR-21BL-PS ® (0 0| | o |- ® | o
T (§T
gQ175
#S |55 | AGR-21BL-PG ) e|lo | o o |o |- C I R
Specialised Protection Relays
[
& |2@| AGR-21BR-PS o 0| @®| | o |- P I Y —
= (8
©
O |c |AGR-21BR-PG ® e|lo | o o | o |- o | ® |
_l —_
© —
5 |8 | AGR-21BS-PS Y ol @ o | ® |
T |25
S |58
(o e]
& |p8 AGR-22BS-PR o C N ) ® ® |-
— £
tS|AGR-31BL-PS-H| @ o|®| v | O |- oo | o
o 82
5 |8§|AGR3IBLPG-H| @ elel o | O |0 |— ol oo
()]
o 2Ol AGR-31BR-PS-H| @ | @ | o |- o o | o
w0
o |8
8|5 |AGR31BRPGH| @ |@|/@®| ®@ | O |O [ o o |0
c |4
®
E £ ¢ | AGR-31BS-PS-H ) C ) ® (o | O
O =
§ 2
22 | AGR-31BS-PR-H o o o o (o | @
L
Back Lit option available for AGR-21B
@ : Available as standard
O : Available as option
—: Not available
(D : Standard Inverse, Very Inverse, Extremely Inverse Curves @ : Not available if CT rated primary current [Ic] is 400A or
(2 : Only one function can be selected from OH, NS, REF or less.
trip indication. Selection of two or more functions involves ® : Available up to 3,200A rated current [I,].
manual connection of their control circuits (special specifi- (® : Over AC 250V, a step down VT is required.
cation). Contact Terasaki for details.
(3 : Only one function can be selected from PTA2, UV, V or For full operational information see pages 37 to 40

spring charge indication. Selection of two or more functions
involves manual connection of their control circuits (special

specification). Contact Terasaki for details.

TemPower 2 Air Circuit Breakers

Note: When a protection function of AGR-11B protection relay
with single contact indication is activated, the

corresponding operation LED indicators is ON
momentarily or OFF. However the LED indicator is
kept ON when the protection function is checked with
the optional protection relay checker.




SPECIAL APPLICATIONS

Contact Zone Earth Reverse Phase Under glverVoIt;ge Pre-Trip Spring Trip | Commu-| Field Control
arm an
Temperature | Interlock Leakage Power Rotation Voltage |Under/Over Alarm Charge |Indication| -nication Test Power
Monitoring Protection | Protection | Protection Alarm | Frequency (3 |Indication
Protection
OH® 4 ELT®| RPT®| NS®@ | UVAG®| VOB PTA |PTA2 ©) @ C
O | O | =mmeem| cmmeme Not
Required
O O ............ Not
Required
O O --------- Required
O O """""" Required
O ............ . ...... O O O . Required
O ............ . ...... O O O ’ Required

O | = | e ® |- O|O0 |0 | @ [reawm
O | = | e ® |- O|O0 |0 | @ [reuwm

® |- O|O |0 | @ [rewm

O | Of —- ® | — O |-~ ® | 0O|0 |0 |0 | @ [eun
O | o O = O| o| O |® |- O |0 |0 | @ [rewrs
O | Of ——| —- O|o| O |e | O|O |0 | @ [reuwie
o | o| Of— o|o| O |e|— O|O0 |0 | @ [rewm
O | Of —=| —- o|lo| O |e|— O|O |0 | @ [rewm
o | o O| O |®|0|0|O0|O | @ e
O | Of - ® | — o|o |e O|O |0 | @ [rew

If the control power is not supplied or is lost, each function operates as follows:

LT, ST, INST, RPT

Operates normally.

GF

Operates normally

When the CT rated primary current [Ic7] is less than
800A and the GF pick-up current is set to 10 %,
the GF becomes inoperative.

MCR

Operates as INST.

PTA

1-channel PTA
2-channel PTA

Is inoperative.

ELT

Is inoperative.

LED indicator on protection relay with single-contact indication

Is on momentarily or off.

Contact output from protection relay with single-contact indication

Turns off after 40 ms or more.

Contact output from protection relay with individual contact indication

Is inoperative.

LCD

Will display without backlit.

Field test facility

Is inoperative.
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| Protection functions | [Setting range

Il Adjustable long time-delay trip characteristics

LT
Pick-up current  [IR] (A) [1n]X(0.8 -0.85-0.9-0.95-1.0 - NON) ; except for AGR-31BL: 0.8 - 0.1 in steps of 0.01
* Non tripping when load current = ([Ig]X1.05). * Tripping when ([Ig]X1.05) < load current = ([Ig]X1.2)
Time-delay [tr] (S) (05-1.25-25-5-10-15-20-25-30) at 600% of [Ir]; 9 graduations
Time-delay setting tolerance (%) +15% +150ms — Oms
Il Adjustable short time-delay trip characteristics
ST
Pick-up current  [lgq] (A) [a]X(1-15-2-25-3-4-6-8-10-NON) ; 10 graduations
Current setting tolerance (%) +15%
Time-delay [tsq] (ms) Relay time ; 6 graduations
Resettable time (ms) 25 75 175 375 575 775
Max. total clearing time (ms) 120 170 270 470 670 870
Il Adjustable instantaneous trip characteristics
[INST |(AGR-11B) (AGR-21B)
(AGR-318)
Pick-up current  [1i] (A) [h]X(@2-4-6-8-10-12-14-16 - NON) ;9 graduations
Current setting tolerance (%) +20%
Il Adjustable pre-trip alarm characteristics
PTA
Pick-up current  [Ip1] (A) [1n]X(0.75-0.8 - 0.85 - 0.9 - 0.95 - 1.0) ; 6 graduations
Current setting tolerance (%) +7.5%
Time-delay  [tp1] (S) (5-10-15-20-40-60-80-120 - 160 — 200) at [Ip4] or more; 10 graduations
Time-delay setting tolerance (%) +15% +100ms — Oms
I Adjustable ground fault trip characteristics
GF Note: Set [ g] to 1200A or less.
Pick-up current [lg] (A) [lcT1X(0.1-0.2-0.3-0.4-0.6-0.8 - 1.0 - NON) ; 8 graduations
Current setting tolerance (%) +20%
Time-delay [tg] (ms) Relay time : 6 graduations
Resettable time (ms) 75 175 275 475 975 1975
Max. total clearing time (ms) 170 270 370 570 1070 2070
Il Ground fault trip characteristics on line side
[REF | (AGR-21B, 31B only)
Pick-up current  [Iggr ] (A) lleT1X(0.1-0.2-0.3-0.4-0.6 - 0.8 — 1.0 — NON) ; 8 graduations
current setting tolerance (%) +20%
Time-delay (s) Inst
Il N-phase protection characteristics
NP
Pick-up current  [Iy] (A) [lcT1X(0.4-0.5-0.63 - 0.8 - 1.0) ; Factory set to a user-specified value for AGR-11BL.
* Non tripping when load current = ([ly]X1.05). ¢ Tripping when ([Iy]X1.05) < load current = ([Iy]X<1.2)
Time-delay [ty] (s) Tripping at 600% of [ Iy] with [LT Jtime-delay [ tg]
Time-delay setting tolerance (%) +15% +150ms — Oms
Il Phase rotation protection characteristics
[ NS | (AGR-21B, 31B only)
Pick-up current  [Ins] (A) [1n]X(0.2-0.3-04-05-0.6-0.7-0.8-0.9-1.0) ; 9 graduations
current setting tolerance (%) +10%
Time-delay [tys] (S) (04-08-12-16-2-24-28-3.2-3.6-4)at150% of [ Iyg] ; 10 graduations
Time-delay setting tolerance (%) +20% +150ms — Oms
Il Adjustable earth leakage trip characteristics
ELT (AGR-31B only)
Pick-up current  [14g] (A) 0.2 -0.3 - 0.5 (Medium sensitivity) or 1 —2 -3 - 5-10 (Low sensitivity)
Current setting tolerance Non operate below 70% of [I,r], Operate between 70% and 100% of [1g].
Time-delay [tag] (ms) Relay time [1500 | [3000 | ; 7 graduations
Resettable time (ms) 50 100 250 450 750 1450 2950
Max. total clearing time (ms) 250 300 450 650 950 1650 3150
Il Undervoltage alarm characteristics
[l | (AGR-31B only)
Recovery setting voltage (V) [Vn]X (0.8 -0.85 - 0.9 -0.95) ; 4 graduations
Recovery voltage setting tolerance (%) +5%
Setting voltage (V) [V,1X(0.4 - 0.6 - 0.8) ; 3 graduations
\loltage setting tolerance (%) +5%
Time-delay (s) 01-05-1-2-5-10-15-20-30-36; 10 graduations
Time-delay setting tolerance (%) +15% +100ms-0ms
I Control power AC100 - 120V DC100 - 125V DC24V
AC200 - 240V ) common DC200 - 250V ) Common DC48V ) Common

Power consumption: 5 VA

_:Default setting. Note: AGR-31B allows fine adjustment settings.
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| Protection functions

| Setting range

Il Over voltage alarm

v (AGR-31B only)

Voltage setting

[Va]X (105% to 150%) V, Tolerance: 5% *1% step

Time setting

(0.1 t0 5.0) (sec) at voltage setting or less, Tolerance: =15%, +0.1s-0s *0.1 sec step

Il Under/Over Frequency Protections (UFOF)

Under-frequency threshold [Fuf] [Fn]X (80% to 105%) V, *1% step
Time delay [t il (0.110 10) (sec) *0.1 sec step
Over-frequency threshold [Fot] [Fa] X (95% to 140%) V, *1% step
Time delay [tor] (0.1t0 10) (sec) *0.1 sec step
Mode TRIP/AL/QFF
Wl Values of [Igr]and [ 1]
Type Applicable Rated current  [15](A) Type Applicable Rated current  [15](A) Type Applicable Rated current  [1,](A)

flerl  ler]l  Mer]l  fler]l  Merl lerl  Der]l  Mer]l  fler]l  lorl flerl  fler]  ferl  lerl  lerl
(A) X05 X0.63 X08 X1.0 (A) X0.5 X0.63 X08 X1.0 (A) X05 X0.63 X088 X1.0
AR208S 200 100 125 160 200 AR220S 400 200 250 320 400 AR212H 200 100 125 160 200
400 200 250 320 400 800 400 500 630 800 400 200 250 320 400
800 400 500 630 800 1000 500 630 800 1000 800 400 500 630 800
AR212S 400 200 250 320 400 1250 630 800 1000 1250 1000 500 630 800 1000
800 400 500 630 800 1600 800 1000 1250 1600 1250 630 800 1000 1250
1000 500 630 800 1000 2000 1000 1250 1600 2000 AR216H 1600 800 1000 1250 1600
1250 630 800 1000 1250 AR325S 2500 1250 1600 2000 2500 AR220H 2000 1000 1250 1600 2000
AR216S 400 200 250 320 400 AR332S 3200 1600 2000 2500 3200 AR316H 200 100 125 160 200
800 400 500 630 800 AR440SB 4000 2000 2500 3200 4000 400 200 250 320 400
1000 500 630 800 1000 AR440S 4000 2000 2500 3200 4000 800 400 500 630 800
1250 630 800 1000 1250 ARB50S 5000 2500 3200 4000 5000 1250 630 800 1000 1250
1600 800 1000 1250 1600 AR663S 6300 3200 4000 5000 6300 1600 800 1000 1250 1600
AR320H 2000 1000 1250 1600 2000
AR325H 2500 1250 1600 2000 2500
AR332H 3200 1600 2000 2500 3200
AR420H 800 400 500 630 800
2000 1000 1250 1600 2000
AR440H 4000 2000 2500 3200 4000
ARG63H 5000 2500 3200 4000 5000
6300 3200 4000 5000 6300
nlha WEEEY I —————
) N-phase protection ™ LT current setting range
. S current setting range \ \ \ \
Protectlon . | |PTAcurrentsetting range
characteristics i o ———
\ ST current setting range
\ T
20 F ourent sefing range INST cur‘rent‘sen ing rang |
s 10 \C :
6 N\
AVAN
4 ST
2 N A \ - if iiii\:ff,iff,,iiii
S
S S N
40 a
gl » T \
o ax
% 10 - N N
I N
NI ] C NN
9 1\
~—
< . A N N
200
0.6 }
0.4 400ms
N Min. ] The ST trip characteristic
0.2 1 shown in the figure applies
S L when the ramp characteristic
0.1\ 100ms select switch is in the
OFF position.
0.08 ]
0.04 \¥
0.02 Note: Total breaking time
for ARG is 0.05sec.
0.01
L1y 0.006

[ar=y=y= ©

< s> 5T b oreooo ==
=

500
600

I=3=2=¢
=$-3

1000
1500

2000
2500

% of protection relay rated primary current [lc7]

EEEEN

[ % of rated current [I;]

—3000
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| Protection functions

| | Setting range

Il Adjustable long time-delay trip characteristics

LT

Select one from among I°%t, It, 1%, 1%, and | *t on LCD.

Pick-up current [ 5] (A)

M51<(0.8 - 0.85 - 0.9 — 0.95 — 1.0 — NON) ; except for AGR-31BR: 0.8 - 1 in steps of 0.01

Current setting tolerance (%)

+5%

Time-delay [ tR] (S)

(1—2-3-4-5-6.3-6.8-10) at 300% of [Ig]; 8 graduations

Time-delay setting tolerance (%)

+20% +150ms — Oms

W Adjustable short time-delay trip characteristics

ST
Pick-up current [ Isq] (A) IaX(1-15-2-25-3-4-6-8-10-NON) ; 10 graduations
Current setting tolerance (%) +15%
Time-delay [ tsq] (ms) Relay time 100 200 400 ; 6 graduations
Resettable time (ms) 25 75 175 375 575 775
Max. total clearing time (ms) 120 170 270 470 670 870

W Adjustable instantaneous trip characteristics

INST |(AGR-11B) [INST/MCR | (AGR-21B)

[ INST1/INST2/MCR | (AGR-31B)

Pick-up current [ 1i] (A)

[n]X(2-4-6-8-10-12-14—16 — NON) ; 9 graduations

Current setting tolerance (%)

+20%

W Adjustable pre-trip alarm characteristics
PTA

Pick-up current [ Ip1] (A)

[51X(0.75 - 0.8 - 0.85 - 0.9 — 0.95 — 1.0) ; 6 graduations

Current setting tolerance (%)

+7.5%

Time-delay [ tpy] ()

(5-10-15-20-40-60-80-120 - 160 — 200) at [ 1p1] or more; 10 graduations

Time-delay setting tolerance (%)

+15% +100ms — Oms

I Adjustable ground fault trip characteristics

Note: Set [lg] to 1200A or less.

Pick-up current [ Tg] (A)

flor1X(0.1-0.2-0.3-0.4-0.6 - 0.8 — 1.0 - NON) ; 8 graduations

Current setting tolerance (%) +20%

Time-delay [ tg] (ms) Relay time : 6 graduations
Resettable time (ms) 75 75 275 475 975 1975
Max. total clearing time (ms) 170 270 370 570 1070 2070

M Ground fault trip characteristics on line side
REF

Pick-up current [ Iggr ] (A)

lg71X(0.1-0.2-0.3-0.4-0.6-0.8 - 1.0 - NON) ; 8 graduations

current setting tolerance (%)

+20%

Time-delay (s)

Inst

W N-phase protection characteristics

NP

Pick-up current [ Iy] (A)

llc71X(0.4-0.5-0.63 - 0.8 — 1.0); Factory set to a user-specified value for AGR-11BR.

Current setting tolerance (%)

+5%

Time-delay [ ty] (S)

Tripping at 300% of [ Iy] with [LT |time-delay [tg]

Time-delay setting tolerance (%)

+20% +150ms — Oms

[l Phase rotation protection characteristics

NS

Pick-up current [ Ing ] (A)

151X(0.2-0.3-04-05-06-0.7-0.8-0.9-1.0) ;9 graduations

current setting tolerance (%)

+10%

Time-delay [ tyg] (5)

(04-08-12-16-2-24-28-3.2-3.6-4)at150% of [Iyg]; 10 graduations

Time-delay setting tolerance (%)

+20% +150ms — Oms

[l Adjustable earth leakage trip characteristics
ELT (AGR-31B only)

Pick-up current [ 1g] (A)

0.2 - 0.3 - 0.5 (Medium sensitivity) or 1 -2 —3 -5 — 10 (Low sensitivity)

Current setting tolerance

Non operate below 70% of [ 1,g], Operate between 70% and 100% of [Izg].

Time-delay [ tag] (ms) Relay time ; 7 graduations
Resettable time (ms) 50 100 250 450 750 1450 2950
Max. total clearing time (ms) 250 300 450 650 950 1650 3150

l Undervoltage alarm characteristics

uv (AGR-31B only)

Recovery setting voltage (V) [Vn]X(0.8 - 0.85 - 0.9 - 0.95) ; 4 graduations

Recovery voltage setting tolerance (%) +5%

Setting voltage (V) [Vo]X(0.4 - 0.6 - 0.8) ; 3 graduations

\oltage setting tolerance (%) +5%

Time-delay (s) 01-05-1-2-5-10-15-20-30- 36 ; 10 graduations

Time-delay setting tolerance (%) +15% +100ms-0ms

W Control power AC100 - 120V J Common DC100 - 125V ) Common DC24vV ) Common

AC200 - 240V DC200 - 250V DC48V

Power consumption: 5 VA

_:Default setting. Note: AGR-31B allows fine adjustment settings.
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| Protection functions

| [ Setting range

Il Over voltage alarm

v (AGR-31B only)
Voltage setting Va]X(105% to 150%) V, Tolerance: 5% *1% step
Time setting (0.1t0 5.0) (sec) at voltage setting or less, Tolerance: +15%, +0.1s-0s *0.1 sec step
Il Under/Over Frequency Protections (UFOF)
Under-frequency threshold [Ful [Fn] X (80% to 105%) V, *1% step
Time delay [£ ] (0.1 to 10) (sec) *0.1 sec step
Over-frequency threshold [Fof] [Fa]x (95% to 140%) V, *1% step
Time delay [tof] (0.1 to 10) (sec) *0.1 sec step
Mode TRIP/AL/OFF
Il Values of [Ig7] and [1,]
Type Applicable Rated current [ 1,](A) Type Applicable Rated current [I,](A) Type Applicable Rated current [1,](A)
ler] et Der]  fer]l  lerl flerl  lOer]l  ler]l  ler]l  lerl ler]  lerl  lerl  lerl  lerl
(A X05 X0.63 X08 X1.0 (A) X0.5 X063 X08 X1.0 (A) X05 X0.63 X0.8 X1.0
AR208S 200 100 125 160 200 AR220S 400 200 250 320 400 AR212H 200 100 125 160 200
400 200 250 320 400 800 400 500 630 800 400 200 250 320 400
800 400 500 630 800 1000 500 630 800 1000 800 400 500 630 800
AR212S 400 200 250 320 400 1250 630 800 1000 1250 1000 500 630 800 1000
800 400 500 630 800 1600 800 1000 1250 1600 1250 630 800 1000 1250
1000 500 630 800 1000 2000 1000 1250 1600 2000 AR216H 1600 800 1000 1250 1600
1250 630 800 1000 1250 AR3258 2500 1250 1600 2000 2500 AR220H 2000 1000 1250 1600 2000
AR216S 400 200 250 320 400 AR332S 3200 1600 2000 2500 3200 AR316H 200 100 125 160 200
800 400 500 630 800 AR440SB 4000 2000 2500 3200 4000 400 200 250 320 400
1000 500 630 800 1000 AR440S 4000 2000 2500 3200 4000 800 400 500 630 800
1250 630 800 1000 1250 ARB50S 5000 2500 3200 4000 5000 1250 630 800 1000 1250
1600 800 1000 1250 1600 AR663S 6300 3200 4000 5000 6300 1600 800 1000 1250 1600
AR320H 2000 1000 1250 1600 2000
AR325H 2500 1250 1600 2000 2500
AR332H 3200 1600 2000 2500 3200
AR420H 800 400 500 630 800
2000 1000 1250 1600 2000
AR440H 4000 2000 2500 3200 4000
AR663H 5000 2500 3200 4000 5000
6300 3200 4000 5000 6300
Protection T RN T T
characte"s“cs N-p‘hase‘pro{ecti‘on‘ ‘ P | L7 current seting ‘range
E 2 current setting range ‘ ‘
1 - PTA current sefting range
o e
\ 18T current setti ng range
1
20 GF |current setting rang NgT curr‘em ‘em g rang }
= 10 \A 4t Max. \ 14t Max.
g o R A
4 1eMin. TR\ \
) s \\ \ BtMax. | | \TNNS v
N
\ I3t Min.
T ! ~ - \\\\ NN 1992 Max. ~ \\\\_i\\\
® 20 | W AN | M A WEAN Y
E I\ AN I\ AN \
=L S IRY AN
£ A 10.02¢ Max.
= 10 \\ \\\ \\ \ \\
@ \ VLY AN} | VRN o
S 5 S \ A} \ \ A\ ~
AWAWATAY \ N\ =\ \ \
I S AVAVER LA AR\ SN N T~
N A\ N \ AVAN
2 A ANRNN \\ L 13t Min. \ \
< AN \
I > > [ 102t Win, AR
B \\% \\ \ 3 ]mms
0.6 1002¢ Min ]
0.4 \ AN 1t in. TN AN -
S N \ ] The ST trip characteristic
0.2 A \ 0 1 shown in the figure applies
~ when the ramp characteristic
0.1 r 100ms select switch is in the
OFF position.
0.06 ]
0.04 \\»
0.02 Note: Total breaking time
for ARG is 0.05sec.
0.01
Ly 0.006

[ar=y=y=y

w o

=

=)

=
= &

2000
2500
3000

% of protection relay rated primary current [Icr]

I % of rated current [I,]
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| Protection functions

| Setting range

W Adjustable long time-delay trip characteristics

Pick-up current [Ig] (A)

[1n]X(0.8 -1.0-1.05-1.1 —1.15 - NON) ; 6 graduations

Current setting tolerance (%)

+5%

Time-delay [tg] (s)

(15-20-25-30-40-50 - 60) at 120% of [ Ig]; 7 graduations

Time-delay setting tolerance (%)

+15% +150ms — Oms

Il Adjustable short time-delay trip characteristics

ST

Pick-up current [lsq] (A)

[ln]X(@2-25-27-3-35-4-45-5-NON) ;9 graduations

Current setting tolerance (%) +10%

Time-delay [tsq] (ms) Relay time 200 6 graduations
Resettable time (ms) 75 175 275 375 575 775
Max. total clearing time (ms) 70 210 370 470 670 870

Il Adjustable instantaneous trip characteristics

INST _|(AGR-11B) [INST/MCR| (AGR-21B)

[ INST1/INST2/MCR | (AGR-31B)

Pick-up current [li] (A)

[h]X(2-4-6-8-10-12-14-16 — NON) ; 9 graduations

Current setting tolerance (%)

+20%

Il Adjustable pre-trip alarm characteristics
PTA

Pick-up current [1p1] (A)

Mh]X(0.75— 0.8 0.85- 0.9 - 0.95 — 1.0~ 1.05) ; 7 graduations

Current setting tolerance (%)

+5%

Time-delay [tp1] (S)

(10-15-20-25 - 30) at 120% of [Ipq]; 5 graduations

Time-delay setting tolerance (%)

+15% +100ms — Oms

[PTA2 | (AGR-22B, 31B only)

Pick-up current [Ipo] (A)

[15]X(0.75-0.8 - 0.85-0.9 - 0.95 - 1.0 - 1.05) ; 7 graduations

Current setting tolerance (%)

+5%

Time-delay [tpa] (S)

15X [tpy] at 120% of [ 1 pg]

Time-delay setting tolerance (%)

+15% +100ms — Oms

W Adjustable reverse power trip characteristics

(AGR-22B, 31B only)

Pick-up power [PR] (kW)

Rated power [P,,] X(0.04 - 0.05—0.06 — 0.07 - 0.08 — 0.09 — 0.1 — NON) ; 8 graduations

Power setting tolerance (%)

+0-20%

Time-delay [time] (s)

(25-5-75-10-125-15-17.5- 20) at 100% of [Pg]; 8 graduations

Time-delay setting tolerance (%)

+20%

Il Undervoltage alarm characteristics
(AGR-22B, 31B only)

Recovery setting voltage (V)

[Va]X(0.8-0.85-0.9 - 0.95) ; 4 graduations

Recovery voltage setting tolerance (%) +5%
Setting voltage (V) [V,1X(0.4 - 0.6 - 0.8) ; 3 graduations
Voltage setting tolerance (%) +5%

Time-delay (s)

01-05-1-2-5-10-15-20-30-36; 10 graduations

Time-delay setting tolerance (%)

+15% +100ms-0ms

Il Control power

AC100 - 120V
AC200 - 240V

DC100 - 125V
DC200 - 250V

DC24V

DC48Y ) Common

) Common ) Common

Power consumption: 5 VA

I Over voltage alarm

) (AGR-31B only)

Voltage setting

[Va]X(105% to 150%) V, Tolerance: 5% *1% step

Time setting

(0.1 t0 5.0) (sec) at voltage setting or less, Tolerance: +15%, +0.1s-0s *0.1 sec step

W Under/Over Frequency Protections (UFOF)

Under-frequency threshold [Fuf] [Fn]X (80% to 105%) V, *1% step
Time delay [t ul (0.1t0 10) (sec) *0.1 sec step
Over-frequency threshold [Fot] [Fa]X (95% to 140%) V, *1% step
Time delay [toi] (0.1to 10) (sec) *0.1 sec step
Mode TRIP/AL/OFF

__:Default setting. Note: AGR-31B allows fine adjustment settings.
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Applicable range of generator rated current [I,]

Type protection relay rated primary ~ Applicable range of generator Type protection relay rated primary  Applicable range of generator
current (e 1(A) rated current [Iy] (A) current_[lc71(A) rated current [I] (A)
AR208S 200 100 =[In) =200 AR212H 200 100 =[In)=200
400 200 < [In]=400 400 200 < [In]=400
800 400 <[lx]=800 800 400 <[In]=800
AR212S 400 200 =[In]=400 1000 500 <[ln]=1000
800 400 <[Ia]=800 1250 630 <[ln]=1250
1000 500 < [In]=1000 AR216H 1600 800 =[1n]=1600
1250 630 <[In]=1250 AR220H 2000 1000 =[In]=2000
AR216S 400 200 =[In]=400 AR316H 200 100 =[In]=200
800 400 <[ln]=800 400 200 <[ln]=400
1000 500 <[In]=1000 800 400 <[In]=800
1250 630 <[In]=1250 1250 630 <[la]=1250
1600 800 =[In]=1600 1600 800 <[ln]=1600
AR220S 400 200 =[ln]=400 AR320H 2000 1000 =[In)=2000
800 400 <[Ia]=800 AR325H 2500 1250 =[In]=2500
1000 500 <[la]=1000 AR332H 3200 1600 =[In]=3200
1250 630 <[In]=1250 AR420H 800 400 =[1n]=800
1600 800 =[In]=1600 2000 1000 =[In]=2000
2000 1250 =[In]=2000 AR440H 4000 2000 =[15]=4000
AR325S 2500 1250 =[1n]=2500 AR663H 5000 2500 =[l5]=5000
AR332S 3200 1600 =[In]=3200 6300 3200 =[l5]=6300
AR4408 4000 2000 =[In]=4000
AR440SB 4000 2000 =[1n]=4000
AR440S 4000 2000 =[In]=4000
ARB50S 5000 2500 =[ln]=5000
AR663S 6300 3200 =[ln]=6300
Protection
characteristics
i 0 B
5 ) HeHa-| LT current setting range E 2
4y 1T ‘PTA current setting rangL 4 1
40 40
20 20
) 10 S 10
£ 5 ; 6
4 4
‘ST‘CU‘HET‘ ‘se ing range } RPT power setting range
2 NST curtent setting range 2
N Max. !
T PTA2 Max T—
40 fwtin, J H 4
PTA M
g 20 N NN g 20
o 10 ANRN §\ o 10
£ \ NeN £ \
o 6 N N S 6 \C
8- 4 N S' 4 Max.
2 NN 2 B
. N N + NN NN
& =) 00m
S 0.6 —{PTA Min. S 0.6 \
0.4 200ms 0.4 N\ |
PTA2 Min i The ST trip characteristic N !
0.2 \{ 1 shown in the figure applies 0.2 -
when the ramp characteristic Min. \\
01 100ms select switch s in the 01
QOFF position. N
0.06 Y 0.06
0.04 A\ 0.04
0.02 Note: Total breaking time 0.02
for ARG is 0.05sec.
0.01 0.01
7”0005 7”0006
% of generator rated current [ly] % of generator rated power [P]
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@ Protection Relays

Other Accessories

Protection relay checker, type ANU-1

The Protection relay checker allows easy checking of the long-time delay trip,
short time-delay trip, instantaneous trip, ground fault trip functions and the
pre-trip alarm function of the Protection relay in the field.

Ratings and Specifications

Power Supply AC100-240V; 50/60Hz with type C plug
4 x AA alkaline cells

Power Consumption 7VA

Dimensions 101(W) x 195 (H) x 44 (D) mm

Weight 4009

Measurement output

* Long time delay trip pickup current * Instantaneous trip pickup current .
* Long time delay trip pickup time * MCR trip pickup current .
* Short time delay trip pickup current * Ground fault trip pickup current .

« Short time delay trip pickup time Ground fault trip pickup time .

Protection relay checker, type ANU-2

Protection relay test interface unit ANU-2 is a testing tool designed for checking
the functionality of type AGR Protection relay (overcurrent release). Using this
tool in conjunction with a commercial constant-current generator allows easy
on-site testing of the Protection relay. The reverse power trip function of the
protection relay can also be tested using the tool.

Protection relay test interface unit ANU-2 is a device that converts current into
voltage. In addition to the unit, a constant-current generator is needed to test
the Protection relay. Use a generator with a continuous rating of 5A (50/60
Hz) and a short-time rating of 50A (50/60 Hz) for 10 seconds (500 VA).

Ratings and Specifications

N-phase protection trip pickup current
N-phase protection trip pickup time
Pre-trip alarm pickup current

Pre-trip alarm pickup time

Input  External power supply (through power cable with AC adapter) 100 to 240V AC 50/60Hz)

Power Supply Output 9V DC

Power Consumption 7VA

Dimensions W160 x H90 x D220 (mm)
Weight 2kg

Measurement Output

* Long time delay trip pickup current * Reverse power protection trip pickup current *4
« Short time delay trip pickup current

* Instantaneous trip pickup current *1
« Instantaneous trip operation » Reverse power protection trip pickup time

* MCR trip pickup current *1 (simplified testing) *3 *4

* Ground fault trip pickup current Pre-trip alarm pickup time (simplified testing) *3
» N-phase protection trip pickup current

* Pre-trip alarm pickup current *2

*1 Can be measured only when the input current does not exceed 50A
*2 Not applicable for types AGR-11 or AGR-11B

*3 A stopwatch is requirement for measurement

*4  Applicable for types AGR-22BS-PR and AGR-31BS-PR only.

* Long time delay trip pickup time simplified testing *3

Accessories

* Power cable with AC adaptor (2m)
* Plug adaptor

* Signal cable (3m)

* QOperation manual
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@ Protection Relays

Current transformer for neutral line (separate type)

When using a 3-pole ACB with the ground fault protection function to protect a 3-phase, 4-wire system against ground fault, install
an appropriate current transformer (CT) to the neutral line of the system.

TERASAKI can provide this neutral line CT as an option.

For the 4-pole ACB, a measuring CT instead of the neutral line CT is already built into the neutral phase of the ACB when the ground
fault protection is fitted.

Outline dimension of CT for neutral line

AR208S, AR212S, AR216S AR220S, AR325S, AR332S, AR440SB, AR440S, AR650S, AR663S
AR212H, AR216H, AR316H AR220H, AR320H, AR325H, AR332H, AR420H, AR440H, AR663H

M4 50

- 60, ws
p r‘n\\ -

® J K l © ) 4-M5 Tap K L

+*] for fixing ="
secondary
wiring

' §

M 4910

+
125

Type CW80-40LS Type EC160-40LS

Rated 200 1250 Rated 1600 4000
Primary 400 1600 Primary 2000 5000
Current (A) | 800 Current (A) gggg 6300

i *
RIS SEECHIET KT 9k Rated secondary current is 5A*

The over-current trip device of TemPower 2 provides a ground fault protection on the line side (optional) as well as on the load
side as shown above. When the ACB is used for protection of a 3-pole, 4-wire system, select the same current transformer for the
neutral line shown above. Two current transformers are required for 3 pole restricted earth fault ACBs.

* Note: Neutral CT must be mounted with face K towards the ACB upper terminals irrespective of power direction.
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Installing the TemPower 2 ACB

SECTION 4

Operation Environments

................................................................. 55
Dimensions
.................................................................. 96-69
Connections
................................................................. 70-75
Circuit Diagrams
.................................................................. 76-81

Section Contents | 55



56 | TemPower 2 Air Circuit Breakers



The standard environment for ACBs is follows:

Ambient Temperature  De-rating applies outwith the temperature range -5°C to +50°C
the average temperature for 24 hours must not exceed 35°C.

Relative humidity Below 85%

Altitude Below 2000m

Atmosphere Excessive water vapor, smoke, dust or corrosive gases must not exist. Sudden change in temperature,
condensation or icing must not occur.

Vibration The TemPower 2 ACB is designed to withstand elecromagnetic and mechanical vibrations in accordance

with IEC 68-2-6. (2-13.2 Hz with amplitude of +/- 1mm; 13.2 to 100 Hz with an acceleration of 0.79).
Min. permissible temperature -20°C

Max. permissible temperature 60°C

No condensation

Shock withstand = 15g (AR208S, AR212S, AR216S, AR220S, AR212H, AR216H, AR220H, AR325S,
AR332S, AR316H, AR320H, AR325H, AR332H. Contact us for shock withstand ratings of other models).

Storage and Operation
Temperature

Shock

Specify this treatment when the ACB is used under high temperature and high humidity conditions.

Conditions Max. permissible ambient temperature 60°C
Max. permissible humidity 95% rel.
No condensation

Specify this treatment when the ACB is used in cold areas.

Conditions Min. permissible storage temperature -40°C (max 60°C)
Min. permissible operating temperature -25°C (max 40°C)
No condensation

Specify this treatment when the ACB is used in a corrosive atmosphere.

Contact Terasaki for details.
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@ Dimensions

Type: AR208S, AR212S, AR216S, AR220S
AR212H, AR216H, AR220H Draw-out type

(°: ACB Front cover center line

Terminal size

AR208S 10 10 15 17.5
AR212S 10 10 15 17.5
AR216S 20 15 25 22.5
AR220S 20 15 25 e
AR212H 20 15 — —
AR216H 20 15 —_ _
AR220H 20 15 — —
¢
Maintenance
rear panel cut 158.5 158.5(3P) space

243.5(4P) ‘ /
front panel cut
¢

| [ — —l N
| } [ -
g | % g gl g 8
= | - 3] < < w©
| 8 1|2 I
| | HIoAP 1
| s U
| | [T N |
l o | P\
- 3 \ Y /
8 250 = all-¥g ®
164 164(3P) / 238
2490P) 177 177(3P) draw-out handle
For fitted with breaker fixing bolts 262(4P)
204 204(3P)
M Maintenance 289(4P) Maintenance
space 240 240(3P) space
325(4P)
separated min. 7mm fiom Draw-out arm. 3
32: Panel cut should be 339 mm not 335 mm when the door D D
flange is used.
* N represents the neutral pole of 4-pole ACB 3
The neutral pole is positioned to the right as standard when
viewed from the front of the ACB. However, the neutral pole D D
can be customized so that it is positioned to the left. \
* For High fault series vertical terminal is standard and
horizontal terminal is optional, and front connection is not
available. 120 120(3P) 4-g14
* The vertical terminal for the main circuit with its length 205(4P)
extended by 70 mm from the standard is specially available
on request.

Mounting holes
* For the outline drawing for the version with earth leakage -
tripping, contact us.
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@ Dimensions

N ¢
3 85 85 85
£
= e
— s 6 Gl Gl Gkl EE)
S |~r~r| |~r~r| |~r~r| |YY|
2 |
=]
E
=}
g
. Front connections
w
vy
g ¢
o
0 =
© Lo Sl Sl PPN
& I A A R A
S e
g 25
2
g R
_2-011
CONNECTED position
TEST position Gontrol circuit terminal cover
" (optional)
ISOLATED position 2.go0 AR208S AR212H
14 21 Littin AR212S AR216H
foleY  AR216S  AR220SH N
199 35 35 conductor overlap. max 85 85 85
[ © i 15 15
ON-OFF button cover : . —
| T~
i'_g | 2-g11 3
. ; Sy
\__ = P 9 . .
12 . 5 \Vertical terminals § & & &
20 Pt _77“‘ J 4?_5’, |
SERUE
17 “ ‘2_:
P s =y (=1 M8 screw i | il
J lI ] 5 Q 9 earth terminal ﬂ i i Al
— L LO|
= - 2
0 ‘;‘O_" 110 |
L i o il |
i <
i T HE ; 3-g11 9
94 i 141 | 110 ]! 33 QT ®
C 345 ‘ 40
265 385 140(3P)
225(4P)
35 conductor overlap. max
—-—
15
| - N
Q0B 85 85 85
- db b b db
Horizontal terminals
- b P || b b
&
H Draw-out arm
385 ° (comes out when breaker is drawn out)
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@ Dimensions

Type: AR208S, AR212S, AR216S, AR220S
AR212H, AR216H, AR220H Fixed type

5 : ACB Front cover centre line

27
e

305.5

208.5 (3P)
208.5 293.5 (4P)
¢ £
240 240(3P) | 175 175(3P)
325(4P) | 260(4P)
Front panel cut
= o o &
o S 2 g
* <
© 4 =
8 S 2
o]
o
250 ® =
180 180(3P)
Maintenance space 265(4P)
Panel cutout o ) ©
Terminal size ©
AR208S 10 10 15 175 ? X
AR212S 10 10 15 17.5
AR216S 20 15 25 22.5
AR220S 20 15 25 — 165 165(3P) 4-g14
AR212H 20 15 — — 250(4P)
AR216H 20 15 — — .
AR220H 2 5 — — Mounting holes
* 2: Panel cut should be 339 mm not 335 mm when the door flange
is used.

* N represents the neutral pole of 4-pole ACB
The neutral pole is positioned to the right as standard when viewed from the front of the ACB.
However, the neutral pole can be customised so that it is positioned to the left.

* For Type AR-H high fault series, vertical terminals are standard, horizontal terminals are
optional and front connections are not available.

* For the outline drawing for the version with earth leakage tripping, contact us.
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@ Dimensions

earth terminal

¢
N gs , 85 | 85 _
7o) B
. — 1S3
- 8 £
mounting g
hole_g14 2011 2
i o
. q
| Front connections _
_ 0 8
o]
| i
8 [
1] 10.5
il
i i L]
. 8] Li 8
Maintenance 47 50" 08|34 | T \_Main terminal ——% Yy
_space | ‘@ 25
= 3(1];55 B 188.5 (3P) i
273.5 (4P) 188.5
AR220S AR208S
AR212H AR212S
AR216H AR216S
o : AR220H
1 9?!/—— Control circuit terminal cover (optional)
ON-OFF |
button cover :I: 35 Conductor overlap max. 35 Conductor overlap max.
5o, 15 N g5 | 85 | 85
w0 J—
_ -1 ? =
o =y
- < g i inals & T &
: =r—1 1 Vertical terminals
i =z
<
- 2
o 2 =| =
S| — — ol 1
g - S I T &
i LP; ®
I [Te)
3 8
1 ! N - "
i 3-g11 2-g11
Jii M8 screw
Panel

365

35, _ Conductor overlap max.

15

7o)
15

52
|

2-g11
N g5 85 | 85
] Horizontal terminals i i
1 dth o dth
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@ Dimensions

Type: AR325S, AR332S,
AR316H, AR320H, AR325H, AR332H Draw-out type

8 : ACB Front cover centre line

¢
Maintenance
rear panel cut 211.5 211.5(3P) space
331.5(4P)
front panel cut
e SR SES eSS :
l | (| ] N
| | OO
| o | OO
= * | sl g g s
@ 1 = —
| | 1 [0/% .
| ¢ =
| | [ N |
| | - - a
—————————— F——— 3 \ N/ 2
- - 60_|
o~ 250 @
216 216(3P) 238
336(4P) /4 230 230(3P) . -
0(4P raw-out handle
For fitted with 257 32753%
breaker fixing bolts
—= =" 77(4P
panel cutout - 393E3P;
413(4P
Maintenance 3(4P) Maintenance
space space
* 1: Conductors including connecting bolts should be &
separated min-7mm from Draw-out arm. 5 5

* 2: Panel cut should be 339 mm not 335 mm when the door
flange is used. Refer to page 35.

« N represents the neutral pole of 4-pole ACBs.
The neutral pole is positioned to the right as standard when
viewed from the front of the ACB. However, the neutral pole
can be customized so that it is positioned to the left.

« For type AR-H high fault series, vertical terminals are
standard, horizontal terminals are optional and front 4-g14
connections are not available.

141

A\

/\J

« The vertical terminal for the main circuit with its length
extended by 70 mm from the standard is specially available 1725 ;g;gf{gi
on request. ’

« For the outline drawing for the version with earth leakage Mounting holes

tripping, contact us.
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¢ 5
130*Fk

= _3-a 130 130
= 2
< I I
— 53 %66 odo ¢o0 -0
o
5
o
=
8
e
= Front connections
w
8 88
11.5(25(25 | [|21.5 28| 25(25| 10
5 ¢ i
£
3 g
S e 10 28 21.5 11.5
o
318 2 2525 2525
3 88 83
380
CONNECTED position
TEST position o &
ISOLATEDpoT Control circuit terminal cover
—14 ” (optional) 2.620 N i
Lifting hole
17 199 35 conductor overlap. max 130 130 130
Gt " Verical temina
ON-OFF button cover 2 er“ca termmas
= |
- &
o\ S s
T Yol
= N \65
o
i Lr?4-1z|11 g 54&
N
E{ q d S M8 screw
H I] ST earth terminal
ER=]
‘el - N
N 7e) ™)
e e
= o S
| : j
LT il = 7
9 |t 141 4] 110 J! 21 &
9 ‘ 345 ‘ 40 29 20
265 385 197.5(3P) 11
35 conductor overlap. max 317.5(4P) @
15
0 N JS
| 2 o
130 130 130
8
o g 0Ll |
«| Horizontal terminals
a0 g 0Ll |
¢
T ! Draw-out arm .
385 (comes out when breaker is drawn out)
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@ Dimensions

Type: AR325S, AR332S,
AR316H, AR320H, AR325H, AR332H Fixed type

é’ : ACB Front cover centre line

305.5

Sod e I Remcsmesn M RO e
261 (3P)
261 381 (4P)
228 228(3P)
343(4P)

¢
293 293(3P)
413(4P)
Front panel cut
o
3
N
*
Yol
3
o
250 « =

329

Panel cutout

\ Maintenance space

* 2: Panel cut should be 339 mm not 335 mm when the door
flange is used. Refer to page 35.

« N represents the neutral pole of 4-pole AGBs.
The neutral pole is positioned to the right as standard when
viewed from the front of the ACB. However, the neutral pole
can be customized so that it is positioned to the left.

« For type AR-H high fault series, vertical terminals are
standard, horizontal terminals are optional and front
connections are not available.

« For the outline drawing for the version with earth leakage
tripping, contact us.

233 233(3P)
353(4P)
&
o q
8
2175 217.5(3P)
337.5(4P)

Mounting holes
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@ Dimensions

€ )
N_ 130 130 130 so11 g
ey E
. - 1 ¢\¢ OO &r\rj\l Y. gé
mounting T T T T §
hole @14
Front connections
19— 0]
w [=]
L 2 3
)
— Yol
8
7 Tr NN N Y ) A
I ; i tmif
. | » o A [ |
sMpagrc]}eenance 377900 28|34 Main terminal 10 28 215 115
| Main terminal
T s | 165 58 25 105 2525 ft5 2525125 28 10
305 88 2525 83 2525
o0 83 88
N-OFF
button cover 241 (3P)
o 02 TE jl 361 (4P) 211
+Control circuit terminal cover (optional)
........ 35 Conductor overlap max. N ¢ 5
15 ) . | 130 | 130 130 |
o Vertical terminals
&
] 2 3
P e
o
o
e 8
=) (] -
g =
&
& o
Te) o
i Y 8
24 ] NG 20
i 4-g11
Panel L M8 screw
y 365 y earth terminal
35,  Conductor overlap max.
5
w
I=ls
w
3511

Horizontal terminals ~ “H- G4H GHH OO
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@ Dimensions

Type: AR440SB Draw-out type

(5’ : ACB Front cover centre line

Rear panel cut

Front panel cut
¢
‘ 211.5 211.5(3P) Maintenance space
331.5(4P)
. T T 7 y A
S Si=cH=—|
A | ] [ ] N A
_Ck\' | [
x | 00
s |< 888
Y
Y 3 v
R NEE
250 938
216 216(3P) ]
336(4P) draw-out handle
230 230(3P)
Panel cutout / 350(4P)
For fitted with 257 257(3P)
breaker fixing bolts 377(4P) -
293 293(3P)
N 413(4P) g
Maintenance space Maintenance space
A
S
T
N 4 '
4-g14
1725 172.5(3P)
292.5(4P)

Mounting hole

* 2: Panel cut should be 339 mm not 335 mm when the door
flange is used. Refer to page 35.

« N represents the neutral pole of 4-pole ACBs.
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@ Dimensions

CONNECTED position Control circuit terminal cover (optional)
TEST position 2590 48(conductor overlap max.) 211(3P) d)
e 331(4pP
ISOLATED position Lifting hole N ) S
14 1 130 160 160
17 289 A 4-g11 T ]
ON-OFF - | 2
button cover i -
- $1— 1] 1] ] M
F_,_\_ ﬁ -
12 i o2 o
\ o=y = L L il il
i; 8
n il il il il
d I] q [l 51l. o
I_.._ S— s < g
T i < - 8 L . -
i
: Eo = =
i i i i S
Front panel 94 | 141 | 110, M8 screw 22
earth terminal
Rear panel ~_~ (only right side)
29 29
15
422(3P)
9, 1l< 345 65 20 542(4P)
L-Angle Steel to prevent ACB to fall down
- 265 -l 485 (Mounting holes not required)
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@ Dimensions

Types:  AR440S, AR420H (3 poles only), AR440H (3 poles only)
Draw-out type

8 : ACB Front cover centre line

Rear panel cut

Sy

Front panel cut 435.5(3P) Maintenance
¢ 605.5(4P) space
— i ; | i
| | = M . A
[
| |
o
| o | o oo g 88
| § | ~ i ] N
| | [— ,\\c _]
| | O | & =
L I=IEIOK '
\ ]
= 8 " o
- 425 N ©
- draw-out handle
.20 441(3p) 238
164 | 611(4P)
' 177 454(3P)
For fitted with breaker fixing bolts 624(4P)
Maintenance space 204 481(3P)
N 651(4P) -
) 517(3p) R %p‘gggeﬂaﬂce
Panel cutout 687(4P)

* 1: Conductors including connecting bolts should be

* 2: Panel cut should be 339 mm not 335 mm when the door
flange is used. Refer to page 35.

« N represents the neutral pole of 4-pole ACBs.
* AR420H and AR440H are 3 poles only.
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@ Dimensions

o
Qs
KIS
9% —
(f’ —
5 =
—
—
& 0
Yy
Control circuit terminal cover -
(optional) re}
CONNECTED position = o]
TEST position —
y
ISOLATED position —
ON-OFF 14 21 —
> 2-920
butt -2
Ao cover 199 hg}g‘g o1 1< 40(conductor overlap max.) e
i 20 B 417(3P)
(oo
T [ sot1 567(4P)
< A N 25, |

120 ‘ 100

125 12.5‘

2 2525
100
165
40
—/
—/
—
—/
32
—
—
™
—
—

12.5

L
I'..:_I
27

{ o : !
Front panel M8 screw 7

earth terminal
9 375 _ 29
‘ 11
295 428 35 Rear panel
Draw-out arm
F 94 14 193 (comes out when breaker is drawn out)

4-p14

397(3P)
567(4P)

120
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@ Dimensions

Type: AR650S, AR663S,
AR663H, Draw-out type

d’ N
57.51 81, . 80 8
27
1 M
235 235 235
Rear panel cut
Front panel cut
435 320(3P)
555(4P)
| |
| | — = :
| | g9
| 2 | 8 i i
| 8 | : ol :
| | i O/ e L 1IIE
| 4 [Te) 4{ D A | j }
‘-0' AV AV
———————— I ey S —— —— § \;‘ A
o
250 ” 60 |- | ™\ draw-out handle
- M8 screw N
earth terminal . 238
305.5(3P) 457 342(3P)
540.5(4P) 577(4P)
435 320(3P) 520 405(3P)
555(4P) 640(4P)
Maintenance space T
Panel cutout Front panel
—
>
8
3925 277.5(3P) N

512.5(4P)

Mounting hole

*2 : Panel cut should be 339 mm not 335 mm when the door
flange is used. Refer to page 35.

« N represents the neutral pole of 4-pole ACBs.
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Dimensions

Control circuit terminal cover (optional)

CONNECTED position
TEST position
ISOLATED position
ON-OFF
button cover
2X2-920
14 WY 21 Lifting hole
255 95
Maintenance space ~ — 35 (conductor overlap max.)
15
! : R 4-g11
T 2
® = o
o = o
gl g o \t o=t T,
clE e g Telle ol ol 8
qur
i o=l & 8
= - Y -
= T T :
u u I
Front panel ‘ N
T 9.
308 380 Jeili Rear panel
440

M8 screw
earth terminal

N

[F— Rearpanel

Details

Installing the TemPower 2 ACB | 71




Connect conductors to the main circuit terminals in the conductor connection.
Insulation distance of conductor connection area and earth metal is more than 12.5mm. (*Not available on H-Type).

Types: AR208S, AR212S, AR216S,AR220S, AR212H, AR216H,AR220H

(Front connections are not available on H Type ACBs)

M Vertical terminals 3P M Vertical terminals 4P
Right side view Back view Right side view Back view
20
B4 64 64 64 64 64
g 8
I S © S 2 S
- o - 4
= [HIAlJ | [HIHIANL
Azﬁ Ml
M Horizontal terminals 3P M Horizontal terminals 4P
Right side view Back view Right side view Back view

0 0 60 60 2 60 60, 60

@

59.5

0 6
S 8]
T T T T T T T
— —
== |==| = 4 " == |==| =
> 4 =
— 0 S I ) S

8 18 120
B

59.5

59.5
\
|
|
|
|
120 18 18 120

120 18
I
I
i
i
I
i

s P HIA0] L - s | LA
jJHLE ol s
H Front connections 3P * W Front connections 4P*
Right side view Back view Right side view Back view
50,80, 8 60, 60, 60,
20 20

F HHE LE
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Types: AR325S, AR332S, AR316H, AR320H, AR325H, AR332H

M Vertical terminals 3P

M Vertical terminals 4P

Right side view Back view Right side view Back view
- 15 B o S 15 B o
) ‘JH JE% HL‘ = 11 th JE# \TUF‘
] RASAIES \ sAlEAsalEs
. 104 104 104 8’*“ 104 104 104 104
Lt\/k T aT/\/R ‘vj = ‘vj
® Tg } I§ * T } §
e N 2 ® 2
3 o <} ©
I 3 I P
S LA | [ |AR(N IRIN
[ FCHAH U o] [CH CHAH U
l,la iL
170 7L
B Horizontal terminals 3P B Horizontal terminals 4P
Right side view Back view Right side view Back view
2 104 104 104 20 104 104 104 104
8 8
O NN G U G (Ot (O (O
3 b] I O I 2 b] N o O I | I
2 \ 8 2 \ 8
ol A )
2 qj i ) i 2 qj : ) i ) e
I I
o[ JERAA SEISSININEICS
G Lt
17l
B Front connections 3P* W Front connections 4P*
Right side view Back view Right side view Back view
104 100 104 104 102 102 104
le=len wlelonlon
}‘aaé m $e>$}»:‘:8 o wm F’T/’J $e>$)~¢8
| [ I I | I | I I
50| 54 50 | 54
50 (50 50 |52
20 54 150 20 52 |50

ls] ]

©
s
o]

T

|

o2

B
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Types: AR440S, AR420H, AR440H

M Vertical terminals 3P

Right side view

38 38

E\H fooo (13

Back view
149 149 149
T T

M Vertical terminals 4P

Right side view

40
M

1 T T T
3 38

Back view
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Type: AR440SB

M Vertical terminals 3P

Right side view Back view

28 134 134 134

~
[N

L
4}‘/‘3
445
— = (

e ————

T ——

LJ
(
)
(
)
(
)

M Vertical terminals 4P

Right side view Back view

L
-
|
]

[
(
|

s
[N
— ||
T t——%

L]
| ofT
| P
(
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Types: AR650S, AR663S, AR663H

M Vertical terminals 3P

Right side view Back view

a270$ 200 200 200

i
[

==
==
==

M Vertical terminals 4P

Right side view Back view

2 200 200 200 200

==/
==

11l
i

=ll=
==
==
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When two busbars are connected to a terminal stud of the ACB, sandwich the terminal stud between the two busbars to utilise both
surfaces of the terminal. A spring and plain washer must be used in conjunction with the busbar bolt and nut as below.

(T m

I N

n ||

: ‘ Busbar
(TTT) - Spring washer ACBterminal || [
=1~ Plain washer

[ Busbar
7 i /

[ \ I4 )
) Spring washer
ACB terminal ISEBUAN Plain washer r{__L»A//Plain washer
\ J_J 7 Busbar
[ ¥
WL ™ Plain washer
In case of 1 terminal per pole In case of 2 terminals per pole

Recommendation for Bushars connection

The busbars to the ACB should be firmly supported near the ACB terminal. Fault currents flow though the busbars developing a
large electromagnetic force between the busbars. The support must be strong enough to withstand such forces and ensure enough
insulating distance The ACB should not be relied on as a single support.

[oo: %? H—%—
Y i/
[sYeH {g _’_‘%Z_

[00! <

Busbar support

W §(|&4 )l /
e 3l N H N
%

N Busbar N Busbar N Busbar
ACB Busbar support ACB Busbar support ACB
L L L
Horizontal terminals Vertical terminals Vertical terminals
AR2 300 250 150 150
AR3 350 300 250 150 150
DL'SE}?]'[‘]E)E AR440SB 350 300 250 150 100
AR440S, AR420H, AR440H 350 300 250 150 150 100
ARG 350 300 250 150 150 150 150
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@ Circuit Diagram (with AGR-11B Protection Relay)

CT for . 2 Motor charging/ JContinuously-rated

+) 1 +)
~ ON switch ~

51(
(|

Over-current release
(type AGR-11B Protection Relay)

%2

S~
AN Y (N
N/ N
N fi9][es] [ig] i7] 27
\ \ K k ! [ o
\ \ \ } } } } }
| | i CTior S b
! ! ! neutral line =aetebeiet @
\ \ Lo 4 |
'\L/ '\‘y/ '\‘y/ '\‘y/ I
Terminal description Symbols for accessories
- ’ CT1-CT3 : Power CTs
Check protection relay voltage before connecting. $1-53 - Current sensors
[02][22]Control power supply AC100 - 240V, DC100 - 250V, DC24V, DC48V M : Charging motor
; ; LRC : Latch release coil
Operation switch, common ’ )
P MHT : Magnetic Hold Trigger
[03Jon switch — I?ola(}ing terr?inal connector
r draw-
Operation indication terminal, common ~— l(wc;nuae}vgoc:]%etgt%e;)
Protection relay trip indication or single-contact trip indication (AL/GL 40ms signal, AS/GS latching) - User wiripg i
--X)-- Relay or indicator lamp
[17]Trip indication (not ready indication) " ) -
%1: Do not connect “b”contact of auxiliary switch to ON switch in
Spring charge indicator series, otherwise, pumping may occur. )
O ontnuausty-cted sunt UVT power supply %2 S('a1e ptatgg 3d0 for the_t%lrcun dll?grz;m %f the continuously-rated
ontinuously-rated shunt trip shunt trip device with capacitor trip device.
i Legm. ACuLﬁOV ACU%ROV Acuﬁgov Acu?nistov 3 3: For motor split circuit, terminals [02), 22 and (03], [07] are used for
[19Separate CT for neutral line (k ) - charging and closing operation respectively.
) [0 —[0g] | 100V |200v | 380V | 450V (Please specify when orderin
[29Separate CT for neutral line (¢ ) i8—og | 110V |220v | 415V | 480V 34: Only one of terminals ~ [08], 118], 28 must be used as this is a
single phase UVT.
[08),18], [28UvT power supply 28—[09| 120v | 240v | 440v | 400v 3%5: Do not use these terminals for other circuits when both
instantaneously rated shunt trip and UVT are fitted.
[090vT power supply common Term. | DG 24V | DC 48V | DG 100v|DC 110V These terminals are used by Terasaki as the anti-burnout
* Do not exceed specified voltages No. unit unit unit unit SW for the instantaneously rated shunt trip.
_ Note: In case of a UVT and a Shunt fitted together or Double
24 48v_| 100V | 110V opening or closing coil, use an aux. switch to prevent

burnout. Contact TERASAKI for wiring.
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@ Circuit Diagram (with AGR-11B Protection Relay)

Undervoltage trip Position switches Auxiliary switches

UVT power supply
Common  3%¢4 PB |
+

Optional Optional

|
3C \ 3C
|

| |
| |
| |
1] o] 3] [4r1 ‘ 5] [en1]  [711] ‘ [811] [o11] [o11] ‘

[154]152]144]142]134[132]124]122] [114]112]214][212]314]312]414]412]514]512]614]612]714]712]814]812]914]912]014]012]

. . = e — Position switches — — Operation/control circuits
Designation of terminals for auxiliary and position switches Top  [5ITAT[3IIZ] R EEiE

. % Middle |154(144134|124 1112(13]14[15]16/17]18{19|20
= 1: Common Bottom [152|142]132]122 21|22123|24|25|26|27|28|29|30
2: b-contact
4: a-contact
1: Auxiliary switch mdle BJ‘ }ﬂ LR
2: Position switch (for ~ CONNECTED ) Bottom [132/122 —
3: Position switch (for TEST) =
4: Position switch (for ISOLATED) ]
5: Position switch (for INSERT)
1 - 0: Switch numbers O |
A, B, C: Auxiliary switches for microload [ o]
CONNECTED position .121-} g?—qu o — Auxiliary switches
TEST position :131-134 ON (4c + optional 6¢ arrangement)
131-132 OFF 111]211|311]411]511|611|711|811]911|011
ISOLATED position 1141-144 ON 114]214|314]414|514|614|714(814(914/014
141-142 OFF 112]212|312]412(512(612|712|812|912|012
INSERT position :151-154 ON
151-152 OFF (4c arrangement)
) 111]211|311]411
For operation sequence of 114121413141414
position switches, see page 27. 1121212[312/412
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@ Circuit Diagram (with AGR-21B Protection Relay)

CT for Control
neutral line power

Motor charging/ JContinuously-rated
Operation circuit shunt trip
(+)
N
PB |
r\
LA

10
CT1<

Over-current release
(type AGR-21B Protection Relay)

Spring
charge
OFF

{
A}

Terminal description

Check protection relay voltage before connecting.
[01][21]Control power supply AC200 - 240, DC200 - 250V, DC48V

[01][1T]control power supply AC100 - 120V
[11][21]Control power supply DC100 - 125V, DC24V
[02][22]Control power supply AC100 - 240V, DC100 - 250, DC24V, DC48V
Operation switch, common

[03JON switch

Operation indication terminal, common

[15]LT trip indication

[25]ST, INST trip indication

[06]PTA indication

[16]GF trip indication

[26]System alarm indication

[17]REF. NS o trip indication

Spring charge indication
[10][20]Continuously-rated shunt trip
Separate CT for neutral line (k)

Manual connection

U\ \QJ N
A\

| | | |

D } 19][29 [21] 15][zslos Trelzs]  [17] 27 22 \?ﬂ [20]
| | | K k b } | #3 i
B cTior Gl | @@@@@ @ @ | |

H -1

AN neutral line & | U B ! ‘
| | Lo £ | \ - -
N y/ ! | (=) (=)

[31[32[33]34]35[36]37[38]39]40]41]42]

Separate CT for neutral line (£ )
[08],[18],[28JuvT power supply

UVT power supply common

[35]Separate CT for REF (k)
[36]Separate CT for REF (2)
[41]Communication line (-)
[42]Communication line (+)

Communication line (common)
* Do not exceed specified voltages

UVT power supply
Term. | AC 100V | AC 200V | AC 400V | AC 450V
No. unit unit unit unit
(08 —[09| 100v | 200V | 380V | 450V
[1§—[09| 110V | 220V | 415V | 480V
[28—[09| 120V | 240V | 440V | 400V
Term. | DG 24V | DC 48V |DC 100V|DC 110V
No. unit unit unit unit
[08—[09]| 24v | 48V | 100V | 110V

Symbols for accessories

CT1-CT3 : Power CTs

S1-83 : Current sensors

M : Charging motor

LRC : Latch release coil

MHT - Magnetic Hold Trigger

—-=—|solating terminal connector (for draw-out type)

“—

Manual connector
User wiring
-—X)-- Relay or indicator lamp

31: Do not connect “b”contact of auxiliary switch to ON
switch in series, otherwise, pumping may occur.

3%2: See page 30 for the circuit diagram of the
continuously-rated shunt trip device with capacitor trip
device.

%3: For motor split circuit, terminals [02], 22 and (03, 7] are
used for charging and closing operation respectively.

(Please specify when ordering)

4: Only one of terminals (08, 18], [28] must be used as
this is a single phase UVT.

%5: Do not use these terminals for other circuits when both
instantaneously rated shunt trip and UVT are fitted.

These terminals are used by Terasaki as the anti-
burnout SW for the instantaneously rated shunt trip.

Note: In case of a UVT and a Shunt fitted together or

Double opening or closing coil, use an aux. switch to
prevent burnout. Contact TERASAKI for wiring.
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@) Circuit Diagram (with AGR-21B Protection Relay)

Undervoltage trip Position switches Auxiliary switches

UVT power supply
/N
Common %4 PB 7
(+) Y
_ Basic Optional Optional

| R e S
[ [ [ [
| | |

i
|
|
[oolfos| [1s|[28] [24][s0]  [is1] [ra] [rs] [re s [ il | i i [or

)=
)=

[154]152])144]142]134]132]124[122] [114][112]214][212]314]312]414]412]514]512]614]612]714]712]814]812]914]012]014]012]

_— ) ” ” - r— Position switches — — Operation/control circuits ~ —
Designation of terminals for auxiliary and position switches Top  [I5TAT3TZ] 1102103104105 106107108109170
. % % Middle [154/144|134|124 11112[13|14[15]16|17|18(19|20
T 1: Common Bottom [152]142]132]122 21|22[23|24|25|26|27|28|29|30
2: b-contact
4: a-contact
1: Auxiliary switch mdle BJ‘ }g} R
2: Position switch (for CONNECTED) Bottom [132/122 —
3: Position switch (for TEST) =
4: Position switch (for ISOLATED) x|
5: Position switch (for INSERT)
1 - 0: Switch numbers O L
A, B, C: Auxiliary switches for microload [ 3 o]
CONNECTED position .121-11;1_(122 o ~ Auxiliary switches
TEST position :131-134 ON (4c + optional 6¢ arrangement)
131-132 OFF 111]211|311]411]511|611|711(811(911|011
ISOLATED position 141-144 ON 114/214|314]414|5141614|714/814/914/014
141-142 OFF 112]212|312[412(512(612|712/812/912]|012
INSERT position :151-154 ON
151-152 OFF (4c arrangement)
) 111]211[311]411
For operation sequence of 1141214]314414
position switches, see page 27. 1121212(312412
[31[32]33]34]35]36/37]38]39]40]41]42] Manual connection
If the ground fault protection on the line side or communication function is
incorporated, control circuit terminals are of manual connection type.
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@) Circuit Diagram (with AGR-22B, 31B Protection Relay)

Main circuit voltage for J Control
RPT and Monitoring powerj power

sz3 Motor charging/ Continuously-rated
Operation circuit shunt trip

(+) X1 (+)
~ ON switch ~
777777 |
\
PB | PB |
A\ A\
Y Y
|

51(] )
o1

Over-current release
(type AGR-22B, 31B Protection Relay)

%2

-
;
-
(.

\J N\
Lo ! 19][29 21 15][25]|06||16] |26 17] |27 22] 07] 0]
| | | |
|, W BT ISR }
. S 00 0
\ \ | CT for ! } ‘ } }
! ! fneu rallme == \ PSS G WD S SR SR | ‘ !
\ \ I L 2 | ! ~ ~
LRV \y ! | (=) (=)
) e -~ Manual connection
Terminal description =) (31]32]33[34[35[36[37[38]39] 40[ 41]42]
Check protection relay voltage before connecting. Symbols for accessories
[01][21]Control power supply AC200 - 240V, DC200 - 250V, DC48V [29Separate CT for neutral line (£)
CT1-CT3 : PowerCTs
[01][1T]control power supply AC100 - 120V [08],[18], [28]uVT power supply $1-53 - Current sensors
[11][21]Control power supply DC100 - 125V, DC24V [09/UVT power supply common 'I\_/IRC 1(L3harr?in£|1 motor |
: Latch release coi
[02)122]control power supply AC100 - 240V, DC100 - 250, DC24V, DCABY [35]Separate CT for REF (k) MHT - Magnetic Hold Trigger
Operation switch, common -&-Isolating terminal connector (for draw-out type)

[03JON switch

Operation indication terminal, common
[15]LT trip indication

[25]ST, INST trip indication

[06]PTA indication

GFtrip indication or RPT trip indication or ELT trip indication
[26]System alarm indication

REF, OH, NS, UFOF or trip indication
PTA2, UV, QV or spring charge indication
[10][20]Continuously-rated shunt trip
Separate CT for neutral line (k )

[41]communication line

)

(
[36]Separate CT for REF (£ )
(S
[42]Communication line (+)

[32Communication line (common)
* Do not exceed specified voltages

UVT power supply
Term. | AC100V| AC 200V | AC 400V | AC 450V
No. unit unit unit unit
(0§ —[09| 100v | 200V | 380V | 450V
[1§—[09| 110v | 220v | 415V | 480V
28—[09]| 120v | 240v | 440V | 400V
Term. | DC 24V | DC 48V |DC 100V|DC 110V
No. unit unit unit unit
08 —[0g | 24v | 48v | 100v | 110V

~—  Manual connector
User wiring
-=X)-- Relay or indicator lamp

31: Do not connect “b”contact of auxiliary switch to ON
switch in series, otherwise, pumping may occur.

3%2: See page 30 for the circuit diagram of the
continuously-rated shunt trip device with capacitor trip
device.

%3: For motor split circuit, terminals [02, 22 and (03, (07 are
used for charging and closing operation respectively.

(Please specify when ordering)

%4: Refer to page 31 (short pulse only)

3%5: Only one of terminals (08, 18], 28/ must be used as
this is a single phase UVT.

%%6: Do not use these terminals for other circuits when both
instantaneously rated shunt trip and UVT are fitted.

These terminals are used by Terasaki as the anti-
burnout SW for the instantaneously rated shunt trip.

Note: In case of a UVT and a Shunt fitted together or
Double opening or closing coil, use an aux. switch to
prevent burnout. Contact TERASAKI for wiring.
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@ Circuit Diagram (with AGR-22B, 31B Protection Relay)

Undervoltage trip Position switches Auxiliary switches

UVT power supply
/T N\
Common %5 PBw f*}

=)(+) N

T T [ } Basic Optional Optional
\
\
\
\

} 4c } 3C } 3C }
| | | |
| | |

s [oi] [l | el [or]

y -
\>—-
/1

@

[154]152][144]142]134]132]124]122] [114]112]214][212]314]312]414]412]514]512]614]612]714]712]814]812]014]012]014[012]

s . " i — Position switches — — Operation/control circuits ~ ———
Designation of terminals for auxiliary and position Switches Top  [51[141[131]2i T EEE

. Middle |154]144|134|124 11]12[13]14]15]16]17/18]19|20
T—1: Common Bottom |152|142(132]122 212223 |24|25|26|27 28|29 |30
2: b-contact
4: a-contact R e
- Ay sui Top  [131[121 R R RS
: Auxiliary switch Middle [1341124
2: Position switch (for CONNECTED ) Bottom [132122 = =

3: Position switch (for TEST)
4: Position switch (for ISOLATED)
5: Position switch (for INSERT)

1 - 0: Switch numbers o =

A, B, C:  Auxliary switches for microload I = |

oo
oo

CONNECTED position : 121-124 ON — Auxiliary switches
121122 OFF 4c + optional 6¢ arrangement)

TEST positon o 111[211[311[411]511[611]711[811]911]011
; 3t 114]214]314/414]514]614|714]814/914/014
OLATEDpostton 1 o 112]212[312[412/512]612[712812[912[012
INSERT position 151-154 ON (4c amangement)
151-152 OFF 111]211[311]411
For operation sequence of 114]214/314/414
position switches, see page 27. 112]212]312/412

[31]32[33[34]35/36]37]38[39]40[41[42] Manual connection

If the ground fault protection is incorporated and a separate current transformer
for neutral line is used, or any one of ground fault protection on the line side,
zone interlock or communication function is incorporated, control circuit
terminals are of manual connection type.
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Technical Data

SECTION 4)

Dielectric strength
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Rated Impulse withstand

Circuit Withstand voltage (at 50/60 Hz) voltage Uimp
Main circuit Between terminals, AC3500V for 1 minute 12kV
terminal group to earth
Auxiliary switches For general service Terminal group to earth AC2500V for 1 minute BkV
2 For microload Terminal group to earth AC2000V for 1 minute 4kV
g Position switches Terminal group to earth AC2000V for 1 minute 4kV
I Over-current release (OCR) Terminal group to earth AC2000V for 1 minute 4kv
§ Power supply for undervoltage/ Terminal group to earth AC2500V for 1 minute 6kV
reverse power trip function
Other accessories Terminal group to earth AC2000V for 1 minute 4kV

Note: The values shown above are those measured on phase connections and cannot be applied to control terminals on the ACB.

¢ Standard Series

Type AR208S  AR212S  AR216S AR220S  AR325S  AR332S  AR440SB AR440S  AR650S AR663S
Rated current (A) 800 1250 1600 2000 2500 3200 4000 5000 6300
DC internal resistance per pole (m Q) 0.033 0.033 0.028 0.024 0.014 0.014 0.017 0.012 0.010
Power consumption for 3 poles (W) 64 155 215 288 263 430 816 900 1190

¢ High fault Series

Type AR212H AR216H AR220H AR316H AR320H AR325H  AR332H AR440H AR663H
Rated current (A) 1250 1600 2000 1600 2000 2500 3200 4000 6300
DC internal resistance per pole (MQ) 0.024 0.024 0.024 0.014 0.014 0.014 0.014 0.014 0.010
Power consumption for 3 poles (W) 113 184 288 108 168 263 430 672 1190
Note: Above figures are based on the calculation of 312R. For more information please contact TERASAKI.
Ambient temperature 40 °C
Based JIS C 8201-2-1 Ann.1 Ann.2 ANSI C37.13
Standard IEC60947-2, EN60947-2 NEMA, SG-3
AS3947.2
Terminal arrangement Terminal arrangement
Type Horizontal Vertical Front Horizontal Vertical Front
terminals terminals connections terminals terminals connections

AR208S 800 800 800 800 800 800

AR212S 1250 1250 1250 1250 1250 1250

AR216S 1600 1600 1600 1540 1600 1570

AR220S 2000 2000 2000 1670 2000 1830

AR325S 2430 2500 2500 2230 2500 2430

AR332S 2790 3200 3150 2700 3200 2890

AR440SB — 4000 — — 3310 —

AR440S — 4000 — — 3700 —

AR650S — 5000 — — 4700 —

AR663S — 6300 — — 5680 —

AR212H 1250 1250 — 1250 1250 —

AR216H 1600 1600 — 1540 1600 —

AR220H 2000 2000 — 1670 2000 —

AR316H 1600 1600 — 1600 1600 —

AR320H 2000 2000 — 2000 2000 —

AR325H 2430 2500 — 2230 2500 —

AR332H 2790 3200 — 2700 3200 —

AR420H — 2000 — — Pd —

AR440H — 4000 — — 3700 —

AR663H — 6300 — — 5680 —

Note 1: If different type of terminal arrangement are used for line and load sides refer to the ratings for the horizontal terminals.
Note 2: Front connection can not be specified with the different types of terminal arrangement for line and load sides.

% Contact TERASAKI for details.
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e Standard Series

Based Ambient  Type AR208S  AR212S  AR216S  AR220S  AR325S  AR332S  AR440SB AR440S AR650S  AR663S
Standards te”(lpcf;rat”re Cornecting 2X50K5t  2XB0K5t  2X 100Xt 3X100X5t 2X100X10t 3XT00X10t 4X150X10t 4X150X6t 3X200X10t 4X200X10t
JISC 8201-2-1 40 (Standard ambient 800 1250 1600 2000 2500 3200 4000 4000 5000 6300
Ann.1 Ann.2 temperature)
[EC60947-2 45 800 1250 1600 2000 2500 3200 4000 4000 5000 6300
i’g 36904974;'2 50 800 1250 1600 2000 2500 3200 3940 4000 4950 6000
55 800 1200 1540 1820 2500 2990 3820 3940 4710 5680
60 800 1150 1460 1740 2400 2850 3690 3760 4450 5370
NEMA SG-3 40 (Standard ambient 800 1250 1540 2000 2500 3200 3310 3700 4700 5680
ANSI €37.13 temperature)
45 800 1190 1470 1960 2500 3010 3200 3580 4450 5370
50 800 1130 1390 1860 2440 2860 3100 3470 4180 5050
55 790 1070 1310 1750 2300 2690 2980 3350 3900 4710
60 740 1000 1230 1640 2150 2520 2870 3140 3610 4350
Note: The values are applicable for both Draw-out type and Fixed type.
The values of AR208S, AR212S and AR216S are for horizontal terminals on both line and load side.
The values of AR220S, AR325S, AR332S, AR440SB, AR440S, AR650S and AR663S are for vertical terminals on both line and load side.
Above figures are subject to the design of the enclosure and rating of busbar.
* High fault Series
Based Ambient  Type AR212H  AR216H  AR220H  AR316H  ARS20H  ARS25H  AR332H  AR420H  AR440H  AR6G3H
Standards te’g‘é‘;rat“re Cornecting 2XOX5t ~2X100X5t 3x100X5t 2XT00X5t 3K100X5t 2XT00X10t 3K100X10t 3X100X5t 4XTE0X6t 4X200X10t
JISC 8201-2-1 40 (Standard ambient 1250 1600 2000 1600 2000 2500 3200 2000 4000 6300
Ann.1 Ann.2 temperature)
[EC60947-2 45 1250 1600 2000 1600 2000 2500 3200 2000 4000 6300
5235904974;'2 50 1250 1600 2000 1600 2000 2500 3200 2000 4000 6000
55 1250 1600 1820 1600 2000 2500 2990 2000 3940 5680
60 1250 1550 1740 1600 2000 2400 2850 2000 3760 5370
NEMA SG-3 40 (Standard ambient 1250 1600 2000 1600 2000 2500 3200 2000 3700 5680
ANSI C37.13 temperature)
45 1250 1600 1960 1600 2000 2500 3010 2000 3580 5370
50 1250 1600 1860 1600 2000 2440 2860 2000 3470 5050
55 1250 1510 1750 1600 1950 2300 2690 2000 3350 4710
60 1240 1420 1640 1550 1830 2150 2520 2000 3140 4350

Note: The values are applicable for both Draw-out type and Fixed type.
The values are for vertical terminals on both line and load side.
Above figures are subject to the design of the enclosure and rating of busbar.
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@ Technical Data

Discrimination, also called selectivity, is the co-ordination of protective
devices such that a fault is cleared by the protective device installed

immediately upstream of the fault, and by that device alone.
Y
\\
Total discrimination upsiream
Discrimination is said to be total if the downstream circuit breaker opens E'rf;:”
and the upstream circuit breaker remains closed. This ensures maximum \
. ™ /
availability of the system. \
downstream
circuit
Partial discrimination breaker
Discrimination is partial if the above condition is not fulfilled up to the
prospective short circuit current, but to a lesser value, termed the selectivity
limit current (Ig). -
Above this value both circuit breakers could open, resulting in loss of current

selectivity.

How to Read the Discrimination Tables

Boxes containing the letter “T” indicate total discrimination between the relevant upstream and downstream circuit breakers. Total
discrimination applies for all fault levels up to the breaking capacity of the upstream or the downstream circuit breaker, whichever
is the lesser.

For the other boxes, discrimination is either partial or there is no discrimination

Worked Examples

A main switchboard requires a 1600A ACB feeding a 400A MCCB. The fault level is 65kA. What
combination of protective devices would provide total discrimination?

A TemPower 2 ACB AR216S feeding a TemBreak2 S400GJ would provide total discrimination up
to 65kA. See page 87.

Note: Discrimination would be total whether the TemPower 2 ACB had an integral or external protection relay because
(1s) = lgs Most other ACBs have Igw (1S) < Igs.
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Downstream MCCB

Upstream:

Downstream: TemBreak 2 MCCB

TemPower 2 ACB with or without Integral Protection Relay

Frame 800A 1250A 1600A 2000A 2500A 3200A  |4000A|5000A| 6300A
7] %] I [2] I I (2] T I [22] I ] I m [22] [2] I

Model gl §]2 28 2/ 8 |8 &§|&4 &8 '8 8 ¢|8 |8 8

N N N N N ) N N ¢} ¥} ¢ © ) 3 © © ©

4 14 14 o 14 14 +4 14 [:4 14 14 [:4 14 x 14 14 14

< < < < < < < < < < < < < < < < <

(B:;epzlgir;g 65kA | 65kA | 80kA | 65kA | BOKA |100KA | 65kA | 80kA (100A | 85kA | 100kA| 85kA |100kA |100KA | 120kA |120KA | 135kA

125A | E125NJ 25kA T T T T T T T T T T T T T T T T T
S125NJ 36kA T T T T T T T T T T T T T T T T T
$125GJ 65kA T T T T T T T T T T T T T T T T T
H125NJ 125kA T T T T T T T T T T T T T T T T T

L125NJ 200kA T T T T T T T T T T T T T T T T T

160A/ | S160NJ 36kA T T T T T T T T T T T T T T T T T
250A | S160GJ 65kA T T T T T T T T T T T T T T T T T
E250NJ 25kA T T T T T T T T T T T T T T T T T

S250NJ 36kA T T T T T T T T T T T T T T T T T
$250GJ 65kA T T T T T T T T T T T T T T T T T
S250PE T0kA T T T T T T T T T T T T T T T T T
H250NJ 125kA T T T T T T T T T T T T T T T T T

L250NJ 200KA | T T T T T T T T T T T T T T T T T

400A/ | E400NJ 25kA T T T T T T T T T T T T T T T T T
630A | S400CJ 36kA T T T T T T T T T T T T T T T T T
S400NJ 50kA T T T T T T T T T T T T T T T T T
S400NE 50kA T T T T T T T T T T T T T T T T T
$400GJ T0kA T T T T T T T T T T T T T T T T T
S400GE T0kA T T T T T T T T T T T T T T T T T

S400PJ 85kA T T T T T T T T T T T T T T T T T
S400PE 85kA T T T T T T T T T T T T T T T T T
H400NJ 125kA T T T T T T T T T T T T T T T T T
H400NE 125kA T T T T T T T T T T T T T T T T T
E630NE 36kA T T T T T T T T T T T T T T T T T
S630CE 50kA T T T T T T T T T T T T T T T T T
S630GE 70kA T T T T T T T T T T T T T T T T T

800A | S800-CJ | 36kA T T T T T T T T T T T T T T T T T
S800-NJ | 50kA T T T T T T T T T T T T T T T T T
S800-RJ | 70kA T T T T T T T T T T T T T T T T T
S800-NE | 50kA T T T T T T T T T T T T T T T T T
S800-RE | 70kA T T T T T T T T T T T T T T T T T
H800-NE | 125kA T T T T T T T T T T T T T T T T T
L800-NE | 200kA T T T T T T T T T T T T T T T T T

1000A | S1000-SE | 50kA - T T T T T T T T T T T T T T T T
S$1000-NE | 70kA - T T T T T T T T T T T T T T T T

1250A | S1250-SE | 50kA - T T T T T T T T T T T T T T T T
$1250-NE | 70kA - T T T T T T T T T T T T T T T T
$1250-GE | 100kA - T T T T T T T T T T T T T T T T

1600A | S1600-SE | 50kA - - - T T T T T T T T T T T T T T
$1600-NE | 100kA - - - T T T T T T T T T T T T T T

Notes: 1. All ACB’s have li set at NON, MCR ON.

2. Assuming ACB time settings are greater than MCCB.

3. The above table is in accordance with IEC 60947-2, Annex A.

4. External relay can be used - Contact Terasaki for further details.
5. All values shown at 400V AC.

T= Total Selectivity

Technical Data




The following table should be used as a guide when selecting Terasaki TemPower 2 Air Circuit Breakers and fuses (BS88/IEC60260)
which are immediately downstream from a transformer.

I, and Ig are set to the full rated current of the transformer, and tg, Isd and tsd are at standard transformer settings. Listed are the
maximum fuse ratings that can be used when downstream from a given ACB at these settings.

Also included are the maximum fuse ratings that can be used downstream when tg Isd and tsd are at their maximum settings.

All information listed is based on a transformer secondary voltage of 415V.

TRANSFORMER kVA 5
FL.C. (A) 696
TemPower 2 Type AR208S
C.T. (A 800
In 1
SETTINGS Ik 0.9
(AGR-L) 1R (sec) 20
Isd 6
tsd (mcec) 400
Max. fuse rating with Note: 1
standard ACB settings (Amps) 355

Max. fuse rating with

maximum ACB settings (Amps) il

> The above ‘In’ settings are based on 100% of Rated Current (Ict).

> Table Reference : Ir - Long Time Delay Pickup Current, tr - Long Time Delay Time Setting, Isd - Short Time Delay Pickup Current, tsd - Short Time Delay Time Setting.

Notes:

Note:1 It is possible to increase the maximum fuse rating by utilising the ‘ramp’ facility on the on the TemPower2 Protection Relay (AGR).

630
876
AR2128
1250
0.8

0.9
20
6
400

400

500

Note:2 Information on fuses above 1250A rating was not available.
Note:3 All ACBs have li (Instantanious) set to NON. (MCR can be set to ON)
Please note the above table is meant only for guidance, individual installations should have a specific discrimination study undertaken.

TemPower 2 Air Circuit Breakers

750
1043
AR2128
1250
1

0.85
20

400

500

670

800
1113
AR2128
1250
1

0.9
20
6
400

500

710

1000
1391
AR216S
1600
1

0.9
20
6
400

500

800

1250
1739
AR220S
2000
1

0.9
20
6
400

630

1000

1600
2226
AR3258
2500
1

0.9
20
6
400

800

1250

2000
2782
AR3328
3200
1

0.9
20
6
400

1000

1250 Note:2
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@ External Control and Monitoring Devices for ACBs

Monitoring and Communication: T2ED

T2ED is a new Terasaki external display for TemPower 2 ACBs and TemBreak 2 MCCBs. It displays circuit measurements
and information about the installed breaker in an easily readable way. T2ED may be used as a stand-alone local display.
T2ED is also able to transfer all this information directly to a Modbus network.

Special Features:

View circuit values and breakers data safely from co e

the outside Address 1 Address2| Address 3 Address

« Easy direct connection from breaker to T2ED
(no need for communication module)

* Easy direct connection from T2ED to Modbus
(no need for communication module)

 Analogue, numerical and bar graph views

127

Technical Characteristics:

« Rated voltage: DC24V (Applicable range of voltage:
DC18 to DC 31V)

« Consumption (at DC24V): 50mA

 Dimensions

* (96 x 96 x 50) mm

« Serial Interface: RS485

* Protocol: Modbus-RTU

 Transmission method: Two-wire half duplex

Multi-Protection Relay: TemTrip 2

TemTrip2 is a multi-protection relay for medium or low voltage circuit breakers that is capable of
indicating via LEDs that the load current is picked up or the breaker trips open and showing various
information including the phase current, line voltage and fault current on the LCD.

The relay is available in three types: for generator protection, feeder circuit protection and transformer protection.

" PRRAHG | PRRHF | PRR-1H-T Special Features:

Generator protection | Feeder circuit | Transformer protec- , )
tion * Multi-protection
o

e Ground fault

Adjustable long time-delay trip LT @) @) ; :
Adjustable short time-delay tri ST O @) O detection via zero-
& [Py T phase voltage
Adjustable instantaneous trip INST @) @) @) « Directional ground
Adjustable undervoltage trip uv(27) O * - fault detection
Adjustable overvoltage trip 0v(59) o 4 = « Ratio differential
Adjustable reverse power trip RP(67R) 0} = - characteristic
Adjustable Overvoltage ground  OVGR(64) @) @) @) ¢ Reverse power trip
ground faulttrip .. . i
Directional ground ~ DGR(67G) o o Q  Readout of trip/
Ratio differential trip DIFF(87G) o) - - alarm cause
(877) _ _ o * Internal clock
Pre-trip alarm (PTA) (e} @) (e} * Self-diagnostic
PTA2 O - -

QOStandard 4 Optional

92 | TemPower 2 Air Circuit Breakers



@ External Control and Monitoring Devices for ACBs

TemTransfer 3 Automatic Changeover Controller for TemPower 2 ACBs, TemBreak 2 MCCBs
and TemContact 2 Contactors

TemTransfer 3 is an Automatic Transfer Switch Controller. The TemTransfer 3 will monitor the voltage and frequency of the AC
supply from two different sources, which could be from both generator or mains (utility), or a combination of both.

The module will monitor S1 (source 1) and in the event of a failure will issue a start command to S2 (source 2).

Source 1 STATUS STATUS Source 2
START
e
STATUS ON/OFF

Schematic Diagram: Example of the
Automatic Changeover with
TemTransfer 3 and TemBreak 2
Interlocked MCCBs

Earth Leakage Protection Relays

Terasaki TemProtect monitoring and control devices provide earth leakage protection and monitoring for most industrial and
commercial applications. They are used to monitor earth currents to protect electrical equipment and personnel against dangers such
as electric faults.

TemProtect has been designed to be as flexible as possible to suit a wide range of applications. The range includes Din Rail, Panel or
base mount versions, relays suitable for use in AC systems (unaffected by DC components which may be present).

All relays comply with international standards including IEC 60255.

Flush mounted DIN
96x96x60mm unit

Relay with built-in Toroidal Transformer DIN rail mounted unit (DIN 43880 standard) Supervision Relay monitors circuit Residual Current Protection
Space Saving the three modules width 17.5mm breakers tripping circuit Relay/Monitor

Adjustable tripping current and time delay setting
Selectable automatic or manual reset facility
Adjustable time/current multiplier setting

Test button

LEDs to indicate the units status

L] L] L] L] L]
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We prefer to conduct a site survey for every retrofit project
- even if the breaker to be replaced is already on our design
database. This ensures that the installation is as quick as
possible, with minimum disruption to the client’s supply.

Mechanical and electrical interfaces are modelled using
state-of-the-art 3-D CAD.

Manufacture, assembly and routine testing is carried out

at Terasaki's facility in Glasgow, Scotland. The factory and
processes are certified to the 1ISO 9001 quality management
standard.

Some of our Retrofit designs can be installed without a
shutdown. Where this is not possible, our team will ensure
that disruption is minimised.

Retrofitting refers to the addition of new technology to older
systems. Retrofit ACBs can replace ageing, unsafe switches

and circuit breakers.

Modern circuit breakers offer safety interlocks, remote
switching and circuit monitoring.

Static components in a switchboard (the steelwork and :
busbar system) can be retained. Only the functional, - - G
moving parts (the circuit breakers) are replaced.

Retrofitting is typically 80% cheaper than switchboard Third Party Technical
replacement with minimum downtime. Report.

The AGR Protection relay

1. Remove switching using  can replace the functions
umbilical cord controller  of several devices in an
existing switchboard to

Terasaki guarantee spare parts availability for at least 10

2. Faster opening time
reduces incident arc

provide:
« restricted earth fault
protection

; Aomrf ASTA tested to energy. TemPower 2 i
years after the withdrawal from sale of a circuit breaker. IEC 61439 for short- ACB can be setto open  ° Overcurrent protection
circuit withstand (Icw) a short-circuit in less * data communication
than 30 milliseconds to BMS or SCADA
GEC MPact ) 5
Ellison (typically at least twice « plc control

Old protection relays can be removed and replaced with
modern micrfoprocessor protection which is integral to
the ACB with automatic plc controls.

Modern ACBs clear short-circuits much faster than
older types. This means that the incident arc energy is
correspondingly lower.

TemPower 2 Air Circuit Breakers

as fast as the device it

English Electri
e ene will replace).

We design retrofit ACBs on request. If you are interested
in a brand which is not shown below we would be happy
to examine it. New designs are continually added to our
portfolio. Check the latest list on the Terasaki website:
www.terasaki.co.uk

*  Terasaki ° Mitsubishi

* Ellison e Sace

« GEC * ABB

¢ Merlin Gerin *  Hyundai

* Siemens * AEG

* Unelec * English Electric
e SquareD * MEM

Klockner Moeller



@ Life-cycle Services

Retrofit Case Study

Terasaki Retrofit Project Reference

Client: Royal Bank of Canada
Project: Retrofit
Location: 71 Queen Victoria Street, London

Retrofit 24 x Merlin Gerin Selpact 1000A

3 x Merlin Gerin DA 4000A

Type: to TemPower 2

Capability:

27 circuit breakers replace by TemPower 2
retrofit ACBs

* Only one week-end shutdown
* No disturbance to switchboard or copperwork
« Safe and fast

!

._-'_‘.

Direct Response Engineer Installing Retrofit ACB

@ Other Services

Spares Policy
(Circuit Breakers)

Terasaki guarantees availability of breaker spare parts
for at least 10 years after the breaker’s withdrawal from
sale. Beyond that period the Direct Response Service

REPLACEMENT OF 27 MERLIN GERIN ACBS
WITH TERASAKI ACBs

The main electrical incomer to Royal Bank of
Canada’s UK headquarters in London was
tripping spuriously and engineers became
worried that a sudden and complete failure of
the power supply could result. The faulty device,
a Merlin Gerin DA 4000 ACB, was obsolete
and irreparable. 26 other Selpact and DA 4000
ACBs in the switchboard were also obsolete.

Engineers had permission to shut down
the main power supply for only one
weekend - not long enough for the
switchboard to be replaced or for any
modifications to be made to the copperwork.

Terasaki’s Direct Response Service Division
had what they needed: a retrofit solution.
The Terasaki TemPower 2 retrofit ACBs
were designed to match the connections and
mountings of the existing ACBs exactly. There
was no need to modify the switchboard and
all 27 ACBs were replaced safely and quickly.

Retrofit Details

* Merlin Gerin DA 4000 x 3

¢ Merlin Gerin Selpact x 24

* Building power down: 10:00 Friday

¢ 27 Terasaki TemPower 2 retrofit ACBs installed

¢ Building re-energised 12:00 Sunday

Warranty Extension

Division will continue to support older products in the
field carrying out routine maintenance and repairs on-

site.

The Direct Response Service Division can provide a
recommended spares list, based on the specification
of all breakers on site. We usually recommend a

combination of “complete” and “component” spares.

Terasaki offers one year standard warranty for our
breakers. However you can extend it up to 4 or 5 years
depending on project requirements.

L

DA 4000 ACB:
Access Restricted Due to Nuisance
Tripping

Obsolete Merlin Gerin Selpact ACBs
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@) Circuit Breaker Selection & Planning Software

TemCurve Lite 3.0

TemCurve Lite Selectivity Software can assist in protection
device grading from the transformer primary to the point of
final distribution. The software is designed for the Terasaki
range of circuit breakers, but also includes a large number of
complimentary protection devices such as low and high voltage
fuses and relays.

TemCurve Lite 3.0 is FREE

» The software package is now multilingual allowing you to select
from: English, Italian, Spanish, Russian, Swedish, Chinese and
Japanese language options

* [t can output DXF and PDF files

» Latest product developments included: TemBreak 2 Lite MCCBs
and TemBreak 2 CBRs.
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Fixed and Drawout Pattern ACB's AR208 to AR663 (800A to 6300A)

COMPANY NAME:

EMAIL ADDRESS:

CONTACT NAME:

ORDER NUMBER:

TELEPHONE NUMBER:

QUANTITY:

FAX NUMBER:

DELIVERY TIME REQUEST :

1.TemPower 2 ACB: Enter your choice in the boxes provided (Refer to the catalogue for ratings and specfications)

TERASAKI ACB TYPE

ENTER RATED CURRENT - Amps
ENTER SENSOR KIT RATING - Ict
ENTER NUMBER OF POLES

ENTER CIRCUIT BREAKER TYPE - Type S, H or SB

N
[ 1
[ 1

FOR EXAMPLE - AR

*H' TYPES ARE ONLY AVAILABLE ON 1250A TO 3200A ACBS AND 'SB' TYPE ON THE 4000A ACB

ONLY ENTER AV ONLY ENTER A VALUE IF DIFFERENT FROM RATED CURRENT

2. Mounting, Connections, Shutters and System Type: Select required boxes.

Fixed Pattern.

l:] Not available on AR4 & ARG ACBS

Drawout Pattern.

Horizontal

Vertical Front

Top - Connections.

Bottom - Connections.

System Voltage

[ v

3 Phase/3 Wire:l

For AR4 & ARG ACBs only vertical connections are available

aphaserawiel |

[ ]

Control Circuit Terminal Cover
Main Circuit Shutters

Control Circuit Shutters

If the system type is not selected we will assume 415V 3P/4W

3.AGR - Protection Relay and Protection Options: Tick required boxes.

Non Automatic.

:]Go to Section 4 - Indication

RELAY KEY

Protection Relay Family.

|

Protection Relay Group.

Protection Function and Indication.

A =LSI PROTECTION. (as standard on all protection relays)
G = A+ UNRESTRICTED GROUND FAULT PROTECTION.
P = A+ PRE TRIP ALARM.

R =A + REVERSE POWER.

AGR BS Type Protection Relay - GENERATOR

All AGR-B Protection Relays have individual operation
contact indicators except the AGR-11B, which has a single

operation contact indicator.

AGR BL Type Protection Relay - INDUSTRIAL & TRANSFORMER

AGR BR Type Protection Relay - CHARACTERISTICS TO IEC 60255-3

e Back lit LCD for AGR-21B, 22B (option)

INOTES:

N2 - Only one function can be selected from section $1.
N3 - Only one function can be selected from section $2.
N4 - Restricted Ground Fault only available with PG function.

e For BS Relay specify generator full load current (In) if applicable -

AGR-11B AGR-21/22B AGR-31B  (xxH)
Economy Pr - Dial Standard P -LCD Enhanced Pr -LCD
Protection Functions AGR-11BL JAGR-21BL{ AGR-21BR| AGR-21BS| AGR-22BS | AGR-31BL |AGR-31BR| AGR-31BS ===
AL — = - — - - = —
AS - = o o o -
PS - - -
GL** f— [ [ f— E— = = =
GS = == == = = == == =
PG == == - == =
PR - - - - - - -
Protection Options
Neutral Phase Protection - NP. e - - -
Mechanical Reset - M (Only AS and GS type) o - - —— — — = o
8$1-Contact Temperature Monitoring - OH. [ —— e e N2 N2 N2 N2 J—
$1-Trip Indicator. N2 N2 N2 N2 N2 N2 =
S1-Phase Rotation Protection - NS. —-- N2 N2 - — N2 N2 — =
81-Restricted Ground Fault - REF. N4 ———- N2 N2 g = N2 N2 g -
$2-Second Pre -Trip Alarm - PTA2. - == ———- ———- N3 ———- - |ns =
$2-Undervoltage Alarm - UVA. — —— = = N3 N3 N3 N3 —
82-Over Voltage Alarm,Under/Over Frequency - V. - - - - - N3 N3 N3 -
§2-Spring Charge Indicator. ———- ———- ———- N3 N3 N3 N3 —
Zone Interlock - Z. == — - = -
Communication - C. o =
For LCD and AS/GS type AGR specify control voltage |AC100-120V‘ | AC200-240V ‘ I DC24V ‘ | DC48V ‘ I DC100-25V ‘ | DC200-250V ‘ |
Example of AGR Protection Relay Description **For 3 Pole ACBs with ground fault please indicate if external 4th CT is NOT required.
Not required -
‘ AGR | -21BL | -P s

Amps

L]
L]
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Fixed and Drawout Pattern ACB's AR208 to AR663 (800A to 6300A)

4.Indication Accessories: Tick required boxes.

4AB Auxiliary Switches

7AB Auxiliary Switches

10AB Auxiliary Switches

2 Position Switches (Write a '0", '1" or a '2', total 2)

Insert

Isolated Test Conn

= Total 2.

4 Position Switches (Write a'0", "1 or a '2', total 4)

=Total 4.

Non-Auto Trip Indication Switch-Normal (Not Ready to Close )

L1

Open/Close Cycle Counter

Non-Auto Spring Charge Switch-Normal

Ready to Close Switch

5.Electrical Operation Accessories: Tick required boxes.

Double Closing Coil 24V DC & 240V AC Only (Short Rated)

L1

Capacitor Shunt Trip 110 AC (Not Available with UVT)

Double Shunt Trip Coil 24V DC &240 V AC Only (Short Rated)

Split Circuit** (For Motor and Closing Coil)

**Split Circuit - Voltages for the motor and closing coil must be indicated below.

AC - Control Voltage

AC100 Ac110 AC120 AC200 AC220 AC230 AC240 AC380

Shunt Trip Continuously Rated (Short Rated with UVT)

Motor Operator and Closing coil

Closing Coil (Split Circuit)**

Motor Operator  (Split Circuit)**

Undervoltage Trip Device - Instantaneous

Undervoltage Trip Device - Time-Delay

DC - Control Voltage

DC24 DC30 DC48 DC60 DC100 DC110 DC125 DC200 DC220 DC250

Shunt Trip Continuously Rated (Short Rated with UVT)

Motor Operator and Closing coil

Closing Coil (Split Circuit)**

Motor Operator  (Split Circuit)**

Undervoltage Trip Device - Instantaneous

6.External Accessories: Tick required boxes.

Door Flange IP20

IP55 Transparent Cover

Door Flange IP31

Fixing Blocks

Standard Drawout Handle

Test Jumper

Storage Drawout Handle

Auto-Discharge

Insertion Prevention Device (Insert Code in Box)

Lifting Plates

InterPole Barriers (Not Applicable for Front Connections)

Protection relay Checker ANU-1

Step Down Transformer (P380-440V/S220V)

Protection relay test interface unit ANU-2

Tropicalisation Treatment

Main Shutter Padlock Device

Anti-Corrosion Treatment

IP3X Chassis Protection

Cold Climate Treatment
Test Report  (Enter Number of Copies in Box)

AWR-1B
AWR-2B

Lifter Loader For AR 2, 3 & 440SB

For AR2,3,4&6

—]

7.Locking and Interlocking Systems: Tick required boxes.

Horizontal Mechanical Interlock for three ACBs, Gen. ACB Interlocked with outer ACBs
Horizontal Mechanical Interlock for three ACBs, one or two from three

Horizontal Mechanical Interlock for two ACBs, one from two

Horizontal Mechanical Interlock for three ACBs, one from three

Note: If mechanical interlock is selected, then a marine type auxliary
(4) switch will be supplied. Marine auxiliary switch only operates in the
connected position.

2
1

3

N
.
.
.

e A
e B
e C (1)
e D (3)

Type A - Indicate position of Gen. ACB

|Leﬁ‘

|Cent‘ IR\ght‘ |

All Types - Pitch 'P1'( 1st & 2nd), 'P2' (2nd & 3rd) P1

| mm P2=| mm

Vertical Mechanical Interlock for two ACBs, one from two
Enter Vertical Pole Pitch 'P' Between ACBs

Door Interlock

Cylinder lock (Lock in Off) and key
Cylinder lock (Lock in On) and key
Lock in Off Padlock Facility

Castell Fitting (Lock in Off) - Facility only
Castell Fitting (Lock in On) - Facility only
Castell Lock (Lock in Off) and Key (Factory fitted)
Castell Lock (Lock in On) and Key (Factory fitted)

Chassis Castell (Lock in Isolate) - Facility only
Chassis Castell (Lock in Isolate) - Lock and Key (Factory fitted)

P= mm

—
]

Indicate type of drawout handle required Section 6 — External Accessories.

Tick One Box

Enter Castell symbol required.
Enter Castell symbol required.

—

—

8.Earthing Devices: Tick required boxes.

L]

Body (Portable Part)

Earthing Device Note:
Not available with front connections.
Not recommended with a UVT, as manual disconnection is required.

Chassis (Permanent Part)

I

For Customer Notes or References.
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TERASAKI

Innovators in Protection Technology

TERASAKI ELECTRIC (EUROPE) LTD.
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http://www.terasaki.com

TERASAKI MIDDLE EAST
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Telephone: 971-56-676-4825
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Email: terasaki@terasaki.es
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TERASAKI CIRCUIT BREAKERS (S) PTD. LTD.
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¥|| f| www.terasaki.com
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