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Mitsubishi Presents the WS Series, Satisfied with
the High Demands of the 21st Century Global Market.

High-Performance

Various line-up and One-rank higher
high flexibility \ breaking performance

Easy handling and
retrofitted solution
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Line up ( 630 to 6300A )
Rated current(A) 630 1000 1250 1600 2000 2500 3200 4000 5000 6300

AE630-SW AE1000-SW AE1250-SW AE1600-SW AE2000-SWA =
SW series AE2000-SW AE2500-SW AE3200-SW AE4000-SWA =

AE4000-SW AE5000-SW AE6300-SW

ESHOPLONGTECH.COM



Produet Features oo one

B Best Solution

Through Flexible and Various Options,
To be Built up the Suitable Functions.

(" Main setting module ) @

s M I Ty I IR0 R T ! . .
With teéphan'g"'eable & add-on modules, flexible functions built up.

C Electronic Trip Relay

st Generator WBi
protection use \l:Z8 Special use

WwB3

e

i -

1 ; 1
LTD+STD+INST / MCR LTD+STD+INST / MCR INST/MCR
iMTSUEISHI DP1 Note : *For optimum protective coordination with upstream and/or downstream protective devices such as fuses

and OCRs, WF relay (WF1/WF2/WF3) are provided.
As for the details about WF relay, please make inquiries.

. ( optional setting module ) &
~~ With optional setting modules, GFR, ER etc are added easily.

AD

4 £ i ! 9 e I e ey - =
v w W 9 il < £ 1 : 1
Ground fault o 5 Neutral pole ®
protection (GFR) Earth leakage (ER) 2nd Additional Pre-alarm 50% protection

b Note (1) : Combination with ZCT
(2) : With "N5" optional module, Neutral pole protection will be changed from 100% (standard) to 50%.

—( Power supply ) ©

{ It is neccessary for Display and X 100-240V AC*DC

LEDs. (see page 19, 20.) 24 24-60v DC

=% % 100-240V AC/100-125V DC with output contact

(=2:8 24-60V DC with output contact

i (=131 100-240V DC with output contact (SSR)

( Additional function )

m Extension module m Display Temperature alarm

The TAL is operated by an
unusual temperature of the
dFs I% breaker contacts.

. [

o o (see page 32)
- MCR switch
Module for display and Current,Voltage,Power, MCR-SW il G
communication Harmonics, Trip current,etc.

o ; Making current release is
Note : The VT unit is required to possible with MCR switch.
display the measured data (see page 32)
except the load current. pag

M Protection with power from Internal CT H Secure protection by actual effective value detecti

The Over current protection and Ground For spread of electronic devices such-as inverter, the actual effective
fault protection can work with power from value detection method is adopted, which is strong against deformed
Internal CT, even if the control power waveform and is detected from each phase independently .
== source is off. For the Trip indicator LED .
and the additional functions like EX1, Distorted N
DP1/DP2, TAL and Network, the control
power source is required.
Sin wave
current ’

Hotline: 1900.6536 - Website: HOPLONGTECH.COM
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(  Network )

[ By using various application software for PLC, users can also connect to the network
Personal

Computer 4 SCADA system.

MELSECNET/10 %}

lhieems = i o R CC-Link® / PROFIBUS-DP / MODBUS®
! .4
IE »
Interface | 1/0 Unit
PLC ot
Eco Monitor Pro ME96NSR
MDU
Note : Some device types are excluded.
( Interface unit ) C 1/0 unit D] 5iF-con

CC-Link® PROFIBUS-DP = MODBUS®(RS-485) ON, OFF, Spring charge, Digital input

Option to interface unit

e b _ P S r I/O unit enables to turn ON/OFF the breaker
. i | r bl and the spring charge via network.
N-a% Ll 5 : P Es ; And by addition of the drawout position
-TL i Al | -’-‘.““ q eyl . switch, it is possible to transmit the breaker
-t 8 7, [ 3 drawout position.
BIF-CC BIF-PR | BIF-MD |
A ( pisplay unit for Panel hoard ) BEA

Current, Voltage*, Power*, Harmonics*, etc.

It has the same function as the breaker
display unit (DP1).

In the case where the breaker is installed
in the panel, it becomes possible to view
the measurement information from the
outside of the panel board.

Note : The VT unit is required to display the measured
Breaker status Drawout position data except the load current.

ept load current. VT un it

= VT unit enables to measure voltages,
S electric powers, harmonics and etc.

Measurement / Alarm Tripping cause, Tripping current

.‘._,
£

Alarm (PAL, TAL, Self diagnosis, etc.)
ON and OFF by CC and SHT

Breaker remote control

v
=
¥
&

Spring charge by MD

ON or OFF or Charge state

ETR Setting value

Note*: VT unit is required to display the measured daj

e,

Electronic Trip Relay type code )

— Additional function
L Extension module(Ex1)  Network
| [JBIF-CC
Main setting module L Optional setting module Power supply [ Display(DP1) I:D BIF-PR
WS1, WB1,WM1, WF1 | AE630-1600-SW, | G1: Ground fault protection P1:100-240V AC-DC g?/'f»rp'ay f’t“wa”e' board(DP2) L gjF-MD
. - n
25?888.33\%?0 SW.|  N5: Neutral pole 50% protection  P2: 24-60V DC unit(v)
WS2, WB2, WM2, WF2 | AE2000-SWA, E1: Earth leakage protection P3:100-240V AC / 100-125V DC
priert v AP: 2nd Additional Pre-alarm L LU BB
TSAWBa TG WES [ AE6300-SW NA: Without optional setting P4:24-60V DC with output contact Wire system (when EX1 is specified)
T G P5: 100-240V DC 0303w
gD @ ETR Auxiliary Equipment with output contact (SSR) EXA LI 304w ]
WM: Generator protection use [ Normal connection
WB : INST only L Temperature alarm(TAL) [J Reverse connection

WEF : Protective coordination use U MCR switch(MCR-SW)

Hotline: 1900.6536 - Website: HOPLONGTECH.COM
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B High-Performance High-Reliability

The safety of valuable circuits can be securely maintained.

I Higher short circuit protection performance Wide coordination range by improving rated
by improving breaking capacity short-time withstand current

In case of 690V AC, Icu = Ics improved lcw (1s) improved

from 50 kA to 65 kA for AE630-SW~AE2000-SWA from 65 kA to 75 kA for AE2000-SW~AE4000-SWA

from 50 kA to 75 kA for AE2000-SW~AE4000-SWA from 85 kA to 100 kA for AE4000-SW~AE6300-SW

from 50 kA to 85 kA for AE4000-SW~AE6300-SW

Icu=Ilcs ( Icw (1s) (Rated s

AEB30-SW 690V AC AE630-SW
AE1000-SW |- — — — - AE1000-SW
AE1250-SW | 600V AC AE1250-SW
AE1600-SW |- — = — AE1600-SW
AE2000-SWA | ~ 500V AC AE2000-SWA
AE2000-SW 690V AC AE2000-SW
AE2500-SW AE2500-SW
600V AC
AE3200-SW | AE3200-SW
X AE4000-SWA
AE4000-8WA | 1o
690V AC
AE4000-SW |- — — — - AE4000-SW
AE5000-SW | 600V AC AE5000-SW
AEB300-SW [~ — — — AE6300-SW
~ 500V AC
0 20 40 60 80 100 120 140 0 20 40 60 80 100
(KA) (kA)
lcu=lcs lew

Higher safety by improving insulation Uimp (Rate di
performance

Rated impulse withstand voltage (Uimp) for the main circuit is improved
from 8 kV to 12 kV.

I Higher reliability by High operating durability

M Mechanical

AE-SW series are sharply improved in mechanical durability
compared to the former model.

10,000 Former model

m AE-SW series

AE630-SW AE1000-SW
AE1250-SW AE1600-SW

AE2000-SWA

AE2000-SW AE2500-SW
AE3200-SW

AE4000-SWA

AE4000-SW AE5000 SW
AE6300-SW

L L L L L
0 5,000 10,000 15,000 20,000 25,000
(times)

Hotline: 1900.6536 - Website: HOPLONGTECH.COM
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B Customer Friendly
Convenience for Customer

I 3 sizes

AE630 | AE1000 AE1250 | AE1600| AE2000
% -SW | -SW | -SW | SW | -SWA

AAE2000(AE2500 AE3200| AE4000

@ SW | -SW | -SW | -SWA

AE4000(AE5000| AE6300

% -SW | -Sw | -Sw

I Replacement from the former model (AE-SS)

M Due to the same installation dimension and outline
dimension, the former model (AE-SS) can be replaced with
AE-SW series.

B On the replacement of Drawout type, the Drawout fame
(Cradle) for AE-SS have to be replaced with one for AE-
SW.

B AE-SW can be installed to the existing connection bus bar
without any special connection kit.
(Except AE2000-SWA and AE4000-SWA)

I Replacement from the old model (AE-S)

For the replacement from the old model (AE-S), the special
adapter for AE-SW is prepared. (It is available for Drawout
type only.) For details, please contact us separately.

I Zero arc space

Arc exhaust to the outside of the breaker is drastically reduced
for safer operation.

(For AE630-SW~AE4000-SWA models, 600V AC or less)
(refer to page 56 : Insulation distance)

i
//
-/
4

Upey

| compact size AE2000-SWA!

B The compact AE2000-SWA can reduce the panel size.

Volume and weight

70%

AE2000-SS
(Former model)

AE2000-SWA

_ Bus bar
Interchangeable ﬁgl

Former model (AE-SS) (AE-SW)

I Reverse connection available

Line and Load is not defined on the Main circuit terminals.
Therefore, reverse connection is available without any
limitation.

Hotline: 1900.6536 - Website: HOPLONGTECH.COM



Appearancecand Producbstructure

Fixed type

AE-SW Series

a Arc extinguishing chamber

- 9 Control circuit terminal block
'_-z-itu.“:m““’“” SNEEgTig)-
- .’_"!_l:]:::ql:li.l :.““"" ’

9 Electronic trip relay

(&) Padiock hook
e Charging indicator

e ON/OFF indicator

AE1600-SW 3P Q Manual reset button(Optional)

In case of the fixed type,Lifting hooks (HP) are attached.
rawout type

AE-SW Series ?

o Cradle

e Control circuit terminal block

() Litting hole

e Charging handle

e Drawout position indicator

6 Aperture for the drawout handle

Q Drawout handle

In case of the drawout type, Drawout handle is attached.

AE1600-SW 3P

Hotline: 1900.6536 - Website: HOPLONGTECH.COM
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Product configuration

Drawout type Electrical

AEB30-SW
AE1000-SW
AE1250-SW
AE1600-SW
AE2000-SWA
AE2000-SW
AE2500-SW
AE3200-SW
AE4000-SWA
AE4000-SW
AE5000-SW
AE6300-SW

»

@ Air circuit breaker

@ Cradie

© CC-Link® Interface unit P4 P35 @ Auxiliary switch

(B Dust cover (DUC) P16 @ Counter (CNT) P15
@ Push button cover (BC-L) P15 €®) Cylinder lock (CYL) P15

@ Door interlock (DI) P15
e PROFIBUS-DP Interf it P4 P35 standard (AX) P14
-DP Interface uni

@ Mechanical interlock (MI) P16
@ Auxiliary switch
e MODBUS® Interface unit P4 P35 high capacity type (HAX) P14 @ Safety shutters (SST) P18
@ /0 unit P4 P35

@ Shunt trip device (SHT) P13 @ Safety shutter lock (SST-LOCK) P18
@ Extension module P3 P33 P34 ) Closing coil (CC) P13 €D Cell switch (CL) P17

@ ETR unit P3 P19~P28 @ Under voltage trip device (UVT) P14 @ Interphase Barrier (BA) P15

@ Main setting module P3 P19-P27 @ UVT-controller (U-CON) P14 €9 Horizontal terminal P11

@ Optional setting module P3 P29~P32 @ Condenser trip device (COT) P16 @Vertical terminal P11

@ Door frame (DF) P15 @) Motor charging device (MD) P12

IEC 60947-2 Drawout type Cell switch Aucxiliary switch

EN 60947-2(CE) Horizontal terminal Shorting b-contact Motor charging device
VDE Vertical terminal Lifting hooks Closing coil

JIS C 8201-2-1 Safety shutter

GB 14048.2(CCC)
(Marine Approvals)
LR

GL

BV

DNV#*

ABS

CCS*

NK

*Except AE4000-SW~AE6300-SW

I Front terminal

Fixed type

Shunt trip device
Under voltage trip device
Condenser trip device

» » »

Safety shutter lock
Mis-insertion preventor
Test jumper

-

6 7 8 9
Mechanical Electronic Relay
accessories trip relay accessories

Push button cover
Counter
. Cylinder lock
Terminal cover
Door frame
Dust cover
Interphase barrier
Mechanical interlock

Door interlock

General use

Extension module

CC-Link® Interface unit

WS type Display PROFIBUS-DP Interface unit
Generator protection use Temperature alarm MODBUS® Interface unit
WM type MCR switch 1/0 unit
Special use » Neutral CT .
WB type External ZCT
. — VT unit
Protective coordination use
WF type
Optional

Gi1:Ground fault protection
E1:Earth leakage protection
AP:2nd Additional Pre-alarm

Hotline: 190078836 - Website: HOPLONGTECH.COM



Produet Specification -

® Specification

Type AE630-SW AE1000-SW AE1250-SW AE1600-SW
Frame size (A) 630 1000 1250 1600
Rated insulation voltage (Ui) (50/60Hz)(AC.V) 1000
Rated operational voltage (Ue) (50/60Hz)(AC.V) 690
Rated impulse withstand voltage (Uimp) (kV) 12
Pollution degree 3
Number of poles 3,4
Rated current In (CT rating) 630 (Note 5) 1000 1250 1600
General use 315-346.5-378-409.5- 500-550-600-650- 625-687.5-750-812.5- 800-880-960-1040-
Current rating adjustable 441-472.5-504-535.5- 700-750-800-850- | 875-937.5-1000-1062.5- | 1120-1200-1280-1360-
Current setiing It (A) (40°C) 0.5t0 1.0 xIn 0.05 step 567-598.5-630 (Note 5) 900-950-1000 1125-1187.5-1250 1440-1520-1600
’ Generator protection use
(Current rating fixed) (Note 10) 160 < Ir <630 400 < Ir <1000 800 < Ir <1250 1000 < Ir < 1600
Rated current of neutral pole (A) 630 1000 1250 1600
Ultimate breaki " 690V AC 65
Iculr(rliermrs?a ing capacity 600V AC 65
IEC60947-2 240-500V AC 65
EN60947-2 690V AC 65
\5;3 c with MCR 600V AC 65
JIS C 8201-2-1 240-500V AC 65
Bare + 690V AC 25 (Note 1)
External relay 500V AC 25 (Note 1)
Rated service breaking capacity Ics (kA rms) %lcu 100%
Rated mak " 690V AC 143
| Cf‘ne(k ,;“:eg‘k% capacty 600V AC 143
240-500V AC 143
690V AC 143
with MCR 600V AC 143
240-500V AC 143
Bare or Bare + 690V AC 52.5
External relay 500V AC 52.5
1s 65
Rated short time withstand current
lcw (KA rms) 2s 60
3s 50
Maximum total breaking time (ms) 40 (Note 6)
Maximum closing time (ms) 80
Number of operating With rated 500V AC In 5,000
cycles current 690V AC In 5,000
(Note 2) | Without rated current 25,000 (Note 4)
Connecting terminal Horizontal terminal O
Vertical terminal O
Front terminal O
Outline dimension (mm) Fixed type 3-pole 410x340x290
HxWxD 4-pole 410x425x290
Drawout type 3-pole 430x300%x368
4-pole 430x385x368
Weight (kg) Fixed type 3-pole 40 4 42
(without Accessory) 4-pole 50 59 52
Drawout type 3-pole 63 64 65
(including cradle) 4-pole 77 78 79
Cradle only 3-pole 26
4-pole 30
Marine approval 3-pole O (LR, GL, BV, DNV, ABS, NK, CCS)

(Note 1) This is the Icu value when the bare main body and the external relay are combined.
(Note 2) The number of operating cycles without rated current also include the number of operating cycles with rated current.
(Note 3) AE2000-SWA, AE4000-SWA and AE4000-SW~AE6300-SW apply for only vertical terminal of connecting terminal.
(Note 4) This value is max. operating cycle for just ACB body not including any accessories.

(The max. operating cycles for the accessories like AX, MD,CC, SHT and UVT are half of this value.)
(Note 5) Products with low rating types is available.

AE 630-SW | 3 kinds of products with low rating types is available.

+ 250-275-300-325-350-375-400-425-450-475-500(CT 500A)

»157.5-173.3-189-204.8-220.5-236.3-252-267.8-283.5-299.3-315(CT 315A)
- 125-137.5-150-162.5-175-187.5-200-212.5-225-237.5-250(CT 250A)

Hotline: 1900.6536 - Website: HOPLONGTECH.COM

AE 2000-SW | 2 kinds of products with low rating types is available.

+ 800-880-960-1040-1120-1200-1280-1360-1440-1520-1600(CT 1600A)

- 625-687.5-750-812.5-875-937.5-1000-1062.5-1125-1187.5-1250(CT 1250A)
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AE2000-SWA AE2000-SW AE2500-SW AE3200-SW AE4000-SWA AE4000-SW AE5000-SW AE6300-SW

2000 2000 2500 3200 4000 4000 5000 6300

1000 1000
690 690
12 12
3 3
3,4 3, 4 (HN, FN) (Note 7)

2000 2000 (Note 5) 2500 3200 4000 4000 5000 6300
1000-1100-1200-1300- || 1000-1100-1200-1300- | 1250-1375-1500-1625- | 1600-1760-1920-2080- | 2000-2200-2400-2600- | | 2000-2200-2400-2600- | 2500-2750-3000-3250- | 3150-3465-3780-4095-
1400-1500-1600-1700- | | 1400-1500-1600-1700- | 1750-1875-2000-2125- | 2240-2400-2560-2720- | 2800-3000-3200-3400- | | 2800-3000-3200-3400- | 3500-3750-4000-4250- | 4410-4725-5040-5355-

1800-1900-2000 | (1800-1900-2000 (Note 5)  2250-2375-2500 2880-3040-3200 3600-3800-4000 3600-3800-4000 4500-4750-5000 5670-5985-6300

1250 < Ir <2000

800 < Ir <2000

1600 < Ir<2500 | 2000 < Ir < 3200

2500 < Ir < 4000

2500 < Ir < 4000

3150 < Ir < 5000

4000 < Ir <6300

2000 2000 2500 3200 4000 2000 (4000) (Note 8)|2500 (5000) (Note 8)|3150 (6300) (Note 8)
5] 85
75 85
85 130 (Note 9)
75 85
75 85
75 100
45 (Note 1) 65 (Note 1)
45 (Note 1) 65 (Note 1)
100% 100%
165 187
165 187
187 286
165 187
165 187
165 220
94.5 143
94.5 143
5] 100
75 85
65 85
40 (Note 6) 50 (Note 6)
80 80
1,500 1,500 1,000 500 1,000
1,500 1,500 1,000 500 1,000
20,000 (Note 4) 10,000 (3P) / 5,000 (4P)
- O . -
O (Note 3) O O (Note 3) O (Note 3)
- O - -
410x475x290 414x873%x290
410x605%x290 414x1003(1133)x290 (Note 8)
430x435%368 430x439%368 480x875x368
430x565%x368 430x569x368 480x1005(1135)x368 (Note 8)
47 60 61 63 81 160 160 160
57 72 73 75 99 180 (200) (Note 8) | 180 (200) (Note 8) | 180 (200) (Note 8)
70 92 93 95 108 233 233 240
84 113 114 116 136 256 (279) (Note 8) | 256 (279) (Note 8) | 263 (286) (Note 8)
31 35 36 49 118 118 125
35 43 44 61 133 (148) (Note 8) | 133 (148) (Note 8) | 140 (155) (Note 8)
O (LR, GL, BV, DNV, ABS, NK, CCS) O (NK, LR, GL, BV, ABS)
(Note 6) This value means the instantaneous breaking time at shortcircuit interruption. (Remark) All models conform the isolating function according to IEC 60947-2.
As for accessories (SHT, UVT), refer to page 13 and 14. Reverse connection is possible.
(Note 7)  4(HN) means the neutral poles current capacity is 50% of the rated current, for 4 poles.
4(FN) means the neutral poles current capacity is 100% of the rated current, for 4 poles.
(Note 8) () shows the value for 4P FN type.
(Note 9) Marine approval value is 138kA.

(Note 10) For WM relay, the current setting Ir can be set by 1A except AE630-SW low rating types "CT315A"
and "CT250A". In case of AE630-SW with "CT315A" and "CT250A", it can be set by 0.1A.

Hotline: 1900.6536 - Website: HOPLONGTECH.COM



C()nnel‘éﬁ@(ﬁ@PH/l(N CONG NGHE HOP LONG

11

Over view (AE630~1600-SW, AE2000~3200-SW)

Connections

Vertical terminal

Front terminal

Horizontal Vertical Front
adapter adapter
Type Standard (vT) () (VTA) (FTA)
T e G
i o [ g ] 44
| 4y 44 S =
N By -
' S | - - s ..t T
Fixed type (FIX) it T | : -"’J&-i" vl ‘5"9 ¥
Sy W __;_,,;,a._ﬂ & i . ¥
FIX-VTA FIX-FTA

Drawout type (DR)

DR-VTA

DR-FTA

Over view

@ Connection image : AE630~1600-SW, 3-pole type

(AE2000-SWA, AE4000-SWA, AE4000~6300-SW)

Connections Vertical
Type (VT) Standard
o e
2w
Fixed type (FIX) e - 2
FIX-VT
.?-! !
Drawout type (DR) ; .1:" ;l -
g;. '?/ y @ Connection image : AE2000-SWA, 3-pole
. E J ypo
® For AE2000-SWA, AE4000-SWA, AE4000-
DR-VT SW, AE5000-SW and AE6300-SW models,
vertical terminal only is available.
Available connections
Breakers
. AE630-SW | AE1000-SW | AE1250-SW | AE1600-SW |AE2000-SWA| AE2000-SW | AE2500-SW | AE3200-SW [AE4000-SWA| AE4000-SW | AE5000-SW | AE6300-SW.
Connections
Horizontal [ ) o o o - o o ([ - - -
Fixed type FIX-VT - - - - o - - - o o [ ]
(FIX)
FIX-VTA O O O O - O O O - - -
FIX-FTA O O O O - O O O - - -
Horizontal o o o o - o o o - - -
DR-VT O O O O o O O O o o [ ]
Drawout type | pp.fFr ocjlo|o|o| -]0] 0] O] - - | -
(DR)
DR-VTA O O O O - O O O - - -
DR-FTA O O O O - O O O - - -

@ Standard O Optional

Hotline: 1900.6536 - Website: HOPLONGTECH.COM
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Manual charging

The closing spring is charged by the manual charging handle. The breaker is closed
when the ON button is pressed, and opened when the OFF button is pressed.

ek

i AT

® When the closing spring is completely charged, the charging indicator will show
"CHARGED".

@ The indicator shows the ON or OFF state of the main contacts.
@ The breaker cannot be closed while the OFF button is being pressed. (Safety design)
® OFF lock is available by padlock (See P7, P17) as standard.

Motor charging device (MD) d

n The closing spring is charged by an electric motor. When the breaker is closed, the
spring is charged automatically (ON-charge method.) The closing coil (CC) is required
to remotely close, and the shunt trip device is required to remotely open the breaker.

® Manual charging operation is also possible.
® Pumping prevention is assured both electrically and mechanically.

@ As the charging completion contact is separate from the electrical charging circuit, its
function in the control scheme can be arranged as desired.

! Charging completion
itch

! switc
Charged _l

signal :
*_( r—————————— :'.E“EC:h_al rging limit

switch

|

|

| |

. 4} |

Control L i @ |
|

|

|

|

N

Control
relay !
|_ - _| Motor charging circuitj

- 2
For 24V DC and 48V DC, the Diode rectifier

Breaker . '
is not included.
OFF charging method Polarity of DC circuit use Motor charging rating
i Inrush iteri
Rated App:'cable Applied c u Steady |Charging Sricrclic]
ltage | “° g3 voltage U time current | time power
+ @_( \ vo(v)g range (V)g (Peak value) ©) A) s) requirement
Axb (V) (A) (VA)
@_( DC24 | 18~26.4 24 22 <04 6 500
- DC48 | 36~52.8 48 14 0.4 8
Control \ @—( \ <
AC/DC 100 10(10) | AC:<045| 3(4) 700
supply 85~137.5 <5
100-125 125 12(12) | DC:<0.25| 3(4) 1000
ACIDC | 0 ooe | 200 5(7) AC:<045| 1(2) 700
OFF charging method is also available. 200-250 - 250 6(8) DC:<0.25| 1(2) 1000
The closing spring is charged f
automatically when the breaker is XaElggggsﬁrentheses show values for AE4000-SWA 4 pole and AE4000-SW ~

opened. This is available only by
externally connecting b contact (AXb) of
the auxiliary switch to the motor
charging circuit in series.

In case of DC power supply, please use

We cannot manufacture AE4000-SWA 4 pole and AE4000-SW ~ AE6300-SW in DC
24V and DC 48V rating.

Charging completion contact rating

high capacity auxiliary switch (HAX). Voltage (V) S lo:du"en' (Al)nducm’e —
460 5 25
AC 250 10 10
125 10 10
250 3 15
DC 125 10 6
e ° 3 10 10 12
Hotline: 1900.6536 - WebsiteT HOPL COM—
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Closing coil (CC)

The closing coil is a device to close the breaker by remote control.

@ An interlock to prevent pumping is provided electrically. CC circuit diagram

Rated voltage Operating voltage - Operating inrush current (VA) Closing Breaker CC unit
(Applicable voltage range) time (Note1) - s=—=—- f—-

AC DC =
| . =

- Control
2448y 0C 24V DC 3.0A (100W) Conto i _L onopise ‘ |
(18-52.8) - 48V DC 6.0A (200W) 0.08s b * . cireuit ‘
or less ! !
100-250V AC+DC | 100V AC 0.7A (100VA) | 100V DC 0.8A (100W) | - - J i
common e ————— —|
(75-275) 250V AC 1.7A (200VA) | 250V DC 1.8A (250W)

Diode rectifier is not used for control source 24~48V DC.
Note 1) In case of double rating of rated voltage, it is the value for the lower rating.
(Example) In case of 24-48V DC, it is operating time for 24V DC.

@ Closing time means time from the initial energization of the closing coil up to the complete closing of the main contacts.

@ As CC is one-pulse driven, it is not necessary to insert AXb for burning prevention purposes. Inserting AXb will cause
anti-pumping function to be ineffective.

Shunt trip device (SHT)

The shunt trip device is a device to open the breaker by remote control. A cut-off switch is included.

Note 1) In case of double rating of rated voltage, it is the value for the lower rating.
(Example) In case of 24-48V DC, it is operating time for 24V DC.
Note 2) Operating time for AE4000-SW~AE6300-SW is 0.05s or less.

SHT circuit diagram
Rated voltage Operating voltage * Operating inrush current (VA) | Operating Breaker Cut-off switch
(Applicable voltage range) AC DC time (Note1), _ _ _ _ SHT unit
4 R
24-48V DC - 24V DC 2.5A (100W) X_E _ £ ] /1

(16.8-52.8) - 48V DC 6.0A (200W) control | | 'l
100-250V AC+DC | 100V AC 0.4A (100VA) | 100V DC 0.6A (100W) | 0.04s supply ‘ |
common or less Y |
(70-275) 250V AC 1.4A (150VA) | 250V DC 1.6A (200W) i di
380~500V AC 380V AC 0.5A (250VA) | I
(266~550) 500V AC 0.7A (300VA) [l

Diode rectifier is not used for control source 24~48V DC.

Hotline: 1900.6536 - Website: HOPLONGTECH.COM
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Under voltage trip device (UVT) i

This is the device that automatically trips the breaker when the circuit voltage drops below the
nominal voltage, and comprises UVT coil and UVT controller. There are 3 kinds of tripping time,
INST, 0.5s and 3.0s. A trip terminal for forced OFF function is included as standard equipment.

ing ti iok- N UVT circuit diagram
Y Rated voltage |Frequency op.eratlng e A (DL Trip function Power. 9
1 (time delay) voltage voltage consumption
’ . 100-120V AC 65~85V 45~70V
H “H ” t 200-240V AC | 50/60Hz 130-170v | 90-140v | Steady:20VA
380-460V AC Olnst(0.2s) | 247~323V | 171~266V | With 0pen | nrush :200VA
D0.55(Min.) circuit of =04S
| : 24V DC ‘Ss(Min.) | 15.6-20.4V|10.8-168V| pT+,DT2 100120V AC y
”” | % 48V DC R [03.0s(Min.) |31.2~40.8V|21.6~33.6V | terminals. 24V DC Breaker
Inrush:00VA < 18,
100-110vV DC 65-85V | 45-70V e UVT circuit diagram (In case of 380~460V AC)
120-125V DC 78~102V 54~84V . pTTm e
Note1) In case of 380-460V AC, the external unit is attached additionally. e u ! T
Note2) The operating time is a guarantee value when it drops from 85% or more of rated voltage. @1 ff\'/‘me"{'ueyy i controller
Note3) Time delay should be allowed for 1.5s between applying the voltage to the UVT and D2 j==—

closing the breaker.

. Trip bution coil
Note4) If a remote trip function is required, remove the shorting bar (DT1 DT2) and connect a { —

normally closed switch, rated 0.5A at 150VDC across them.

2
Note5) If a forced trip function is used, the shorting (signal input to DT1 and DT2) sould be held e Breaker -
for 0.2 sec. and more.
Automatic reset type
OCR alarm (AL) [ Short-time operation (30ms)] ‘

OCR alarm (AL) is provided as standard if ETR is equipped. OCR alarm (AL) is the contact (1a) of
short-time operation (30ms), being output when the breaker is tripped by the electronic trip relay.
Two types of automatic reset type (standard) and manual reset type (optional) are available. When
ordering, specify either automatic reset or Manual reset.

Switch rating

Current (A) e -

) Resistive load Inductive load | ‘

- |

esistive loac nductive loa o7 i

AC 240 8 2 i OCRalarm i

| switch

125 5 & i

240 02 02 m‘ :

DC 125 0.4 0.4 O
30 4 3

Note1) Though the control power supply is unnecessary to activate OCR
alarm (AL), the self-holding circuit is necessary since the contact
output is activated for the short time (30ms).

Note2) This works when tripping occurs in LTD, STD, INST, GFR or ER.

Note3) If any continuous output of OCR alarm (AL) is necessary, use the
trip indicator (TI) output contact of the electronic trip relay.

OCR alarm (AL) [MRE : Manual reset type] ‘

On the manual reset type (optional), the gray manual reset button on the front side of the breaker
will stick out to continuously output OCR alarm (AL) if the breaker is tripped by the electronic trip
relay. After tripping, the breaker can not be turned on unless the manual reset button is pressed for
resetting.

Auxiliary switch
Standard (AX) ¢ High capacity type (HAX) ]

This is the contact that remotely indicates the ON or OFF status of the breaker.

Switch rating Min. load range graph
Current (A
( ‘) - * HAX (High capacity) « AX (Standard)
Voltage (V) Standard (AX) High capacity type (HAX) AC:DC * Charging comletion conta +OCR alarm (AL)
— " — " * Cell switch « Shorting b-contact (SBC)
Resistive load | Inductive load | Resistive load | Inductive load }SS r
250 10 10 10 10
AC o 60V 50mA
125 10 10 10 10
250 03 0.3 3 1.5 S sof
°
DC 125 0.6 0.6 10 6 g
30 10 6 10 10 = ol
Maximum contacts 5a5b 5a5b .,
s )
ch Breaker state | a-contact (NO) | b-contact (NC) L X X X v 160mA v G‘OO"'A
ange-over ON ON OFF 0.67 1 4 26 50 100 160 500
sequence OFF OFF oN Current (mA)

@ The a and b conacts may turn simultaneously to ON instantaneously at the time of changing the contact;
Pay attention to the contact state when designing circuits.

Hotline: 1900.656%6 ~“Website: HOPLONGTECH.COM
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Push button cover (BC-L)

The cover prevents careless manual operation (ON,OFF) of the push buttons.
BC-L can be locked by a padlock (The padlock should be supplied by the customer.)
For the suitable size of a padlock, refer to Page 17.

Cylinder lock(CYL)

The breaker is locked OFF with the cylinder lock.

@ Since it is an interlock which only allows the key to be removed when the breaker is locked off, it can be used
for interlocking two or more breakers.

Counter(CNT)

The open/close operations of the breaker are shown by a 5 digit counter.

Door frame(DF)

The door frame improves the appearance, after cutting out the panel door to install the breaker.
As for panel cut-out dimensions, refer to page 51.

Door interlock(DI)

The panel door cannot be opened unless the breaker is open position.

@ A wire type mechanical.interlock allows flexibility-in positioning breakers in the switchboard.
@ The parts of the Door panel should be supplied by the customer.

@ DI can not be installed by combining with "Mechanical interlock(Ml)for 3 breakers."

Interphase Barrier(BA)

This enhances the interphase insulation between the terminal portions of the breaker, and prevents
short-circuit due to conductive inclusion or dust. It can be attached and detached easily. As for its
availability, refer to the following table.

Horizontal (FIX) [ ] [
Fixed type | Vertical terminal (FIX-VT) A A -
(FIX) Vertical terminal adaptor (VTA) A A
Front terminal adaptor (FIX-FTA) A A
Horizontal (DR) [J [
Vertical terminal (DR-VT) [ ] A A A A
Drawout type "
(OR) Fron_t termlne_{l (DR-FT) - A
Vertical terminal adaptor (VTA) A A
Front terminal adaptor (DR-FTA) A A
@ Available for the insulation A Available for separating terminals Not existing type  — Attachment is impossible

Terminal Cover(TTC)

The transparent terminal cover prevents from careless touching to the live control terminals.
Protection degree is IP20.

Hotline: 1900.6536 - Website: HOPLONGTECH.COM
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Mechanical interlock (MI)

This is the device to prevent parallel charge of 2 or 3 units of breakers, and it can interlock the
breakers mechanically without fail.
All combinations are available among any models from AE630-SW to AE6300-SW.
Please make inquiries about installation to AE4000-SW~AE6300-SW.

Further the interlock is possible among the different connection types or poles, such as fixed type or
drawout type, 3 pole or 4 pole.
In combination with electric interlock, the higher safety interlock system can be secured.

® In case of drawout type,the interlock works at "CONNECTED" position, and in another position the
interlock is released, which assures easy maintenance and inspection of the breaker.

® When turning OFF one breaker and then turning ON another breakers, please take an interval 0.5 seconds or

more.

® Ml for 3 breakers can not be installed by combining with Door Interlock (D).

el de

Vertical installation

Interlock combinations Case circuit
(mm) Switching states (for 2 ACBs)
. . . n
Horizontal installation BES o) ] Cg (O:ACB open T T
ACB1 | :ACB closed ACBI  \ACB2
AacB2 | O | O] |
| 2 devices : 1 normal power supply and 1 emergency power supply
|
| ‘ ] F ‘ ] F ‘ Switching states (for 3 ACBs)
| | I |
) | | e [O@O@EE@] | | 7
o7 i ; ; ; AcB1 | O O|O]| | ©) ACB1 ACB2 ACB3
i | | [ AcB2 |O|O[I[O[I]O]I
| || 1o0oMax)l | 1000(Max)l | acss [ololol 1ol
_ 3 devices : 2 sources and 1 coupling
| § | W N N AN N N S
: | e [O[@[O[®
B : acet O 1 [O]O Y i Y
! acB2 |O|O| 1|0 \ACB1 iAcaz iAcaa
acBa | O[O | O] |
g' g 3 devices : 3 sources,only 1 device closed
s mm—r— = | __ e
g | g
g ! = e [O|@[®[@]|®
i AcBt O] 1 |O|1]0O T T 6[)
i ACB2 Ol o | oo \ACB1 iACBZ EACBS
acBa | O[O | O] | |
3 devices : 2 normal power supplies and 1 emergency power supply

Condenser trip device (COT)

Even if the power supply fails, the breaker can be electrically opened by remote operation
within a definite time. This device is used in combination with the shunt trip device (SHT).

@ Outline di

ions (mm)

Type COT110-W | COT220-W
Rated input voltage (V DC) 100/110 | 200/220
Rated frequency (Hz) 50-60
Rated charging voltage (V DC) Note1 140/155
Condenser capacity (1F) 820
Voltage range 70~125%
Power supply capacity (VA) Max. 1
Charging time (s) Max. 1
Trip limit time (s) Note2 30
Withstand voltage (1minute) 2000V AC
Applicable SHT type (Rated voltage) 100-250V AC-DC

As for outline dimensions, refer to page 51.

Note 1: The rated charging voltage is the voltage stored during
condenser saturation. It is continuously supplied by the
rectified voltage of the rated AC input voltage.

Note 2:

The trip limit time means the time period in which the shunt trip

device (SHT) can make a tripping operation once, even after
the charged condenser with 100% supply voltage would be
stopped to charge. It can be tripped up to 30 seconds.

Note 3: Usage ambient temperature is in a range of max. 40°C to min.

-20°C.

Dust cover (DUC)

17
aﬂ; 2-M6 Mounting screw

Condenser

2 e
PN

$100
L
s | o5

~,

trip device B
4
75 112 4-M4 screw
& (for wiring) i_‘i.
‘ 01105 | 110
Front view Side view Drilling plan
Transformer (In case of COT220-W)
AC1 ~ DC+  Open button
T o
7T
g é L R3 c1
! 3 Ria] LED
AC2]| | y DC- c2
Diode (In case of 100/110V) /  Circuit diagram (mm)

Dust cover prevents the dust or water entering into the panel board from the breaker panel cut.

Protection degree is IP54.

Hotlin'®: 1900.6536 - Website: HOPLONGTECH.COM
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Drawout interlock (standard equipment)

This is the safety device that prevents insertion and drawout operation. When the breaker is ON, the
drawout handle cannot be inserted, and insertion and drawout operation cannot be done unless the

OFF button is pressed.

Position lock (standard equipment)

This is the device that locks automatically the drawout mechanism at "TEST" or "CONNECTED"
positions during insertion and drawout operation. When the lock plate is pushed in, lock is released
and operation can be continued.

Padlock

A padlock can be arranged at the lock plate. Thereby, it is possible to prevent the connection
position from being changed unnecessarily. A padlock of $5 should to be supplied by customer. As
for outline dimensions of the padlock, please refer to the left figure.

FM

‘ 35

(mm)

Qutline dimensions
(reference)

Operating position of drawout type

CONNECTED position TEST position DISCONNECTED position DRAWOUT position
I U'L_JJ_‘ H‘%ﬂ

[ I

17

@ Both main and control circuits
are connected.

@®Normal in use condition.
@ Lock plate is protruding

@ Main circuit is disconnected, but
the control circuit is connected.

@ The breaker operation can be
tested with the door closed.

@ Lock plate is protruding

@ Both main and control circuits
are disconnected.

@ The door can be closed.

@ This is the position for removing
the breaker.

@ The breaker is drawn out of the
cradle on the extension rails.

Cell switch (CL)

Hotline: 1900.6536 - Website: HOPLONG

This is the switch to show the drawout position (CONNECTED, TEST, and DISCONNECTED) of
the breaker. An arbitrary combination up to 4 pieces is available.

Switch rating

Operating sequence
Drawout position Disconnected Current (A)
C Voltage (V.
alarEEter H B2 Resistive load Inductive load

Display position of DISCON TEST CONNECT 250

drawout operation AC 125 10 10
s CL-C 8
$ | (conNECTED) |5 _|OFF [ioN 250 3 15
2 g% DC 125 10 6
3 cLT 2s ON
5 mesn |28 OFF [ ] 30 10 10
H CL-D n&"’v OFF Maximum contacts Total 4c max.
@ | (isconngcTeD) | £ [ON

Standard pattern

Note 1: The setting is available for change by customer later.
A preliminary setting of CL at factory shipment is as follows.
CL1:1C CL2:1C1D CL3:1C1T1D CL4:2C1T1D cL1

CL-C CL-T

CL2

CL3

TECH.COM
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Shorting b-contact (SBC)

i
/

Unery

o

circuit auxiliary switch (AXb) thus maintaining the correct sequence of operation of the external

_ @z When moving the breaker from the connected to the test positions, this contact is used to short

control circuit. When ordering, SBC with the same number of contacts as auxiliary switches (AXb)

will be provided.

Operating sequence

Display position of
drawout operation

DISCON

TEST

CONNECT

Switch rating

Voltage (V)

Current (A)

Resistive load

Inductive load

Change-over sequence
of SBC

(b-contact)

|oFF

AC

250

10

2

125

10

3

Lifting hook(HP)

250

0.2

0.2

DC

125

0.4

0.4

30

4

3

Refer to the Min. load range graph in Page 14.

o

Safety shutter(SST)

This is the metal fitting to suspend the main body when the breaker is removed from the drawout
cradle. The fixed type breaker is equipped with HP as standard.

on

Safety shutter lock(SST-Lock)

The safety shutters cover the conductors (cradle side) and prevent contact with them when the
breaker is drawn out.

on

[ This kit is used to lock the safety shutters using 2 padlocks (the padlocks to be customer's supply).

@\ The safety shutters close when the breakers drawn out to prevent accidental contact with the main
contacts.

o

Mis-insertion preventor(MIP)

available.

v

Test jumper(TJ)

Not available for AE4000-SW~AE6300-SW

This prevents other breakers than specified from inserting into the cradle, and max.5 patterns are

on

v

With the breaker taken out of its cradle, this device enables the breaker to be electrically opened
and closed, and the operating sequence to be checked. 3m length of cable is equipped as standard
shipment.

Hotline: 1900.6536 - Website: HOPLONGTECH.COM
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@ Display (option)
Several measuring data (current, voltage, power etc) and
alarms/can be displayed with this module.

(® Extension module (option)
This'module is required when installed VT unit, display
module and each interface unit.

(® Load current LED (standard)

This indicator shows the actual current-carrying level.

(® RUN and ERR. LED (standard)
This indicator disp_l_ays the ETR situation (Run or Error)

@ Trip indicator LED (standard)
This indicator displays the trip cause. (Self-holding type)
If output contact for this Trip indicator is required, Power
supply module should be selected from P3, P4 or P5.

OCR alarm (AL) (standard)

/9 Power supply module

This module provides the control power source for Trip
indicator LED and Additional function modules like EX1,
DP1, etc..

Please select a Power supply type from P1 to P5, which
include Power supplys with output contact or with SSR
output contact for 200V DC.

(The Over current protection and Ground fault
protection (GFR)* can work with power from Internal
CT, even if Control power source is off. )

Note*) For Ground fault protection, it works under the
rated current (In) setting of 0.2-1.0 without Control
power source.

Main setting module

This module provides the characteristic setting function
of Over current protection according to application.
The modules for general use (WS) and for generator
protection use (WM) have the setting dials for LTD,
STD and INST operating characteristics. And the
module for special use (WB) has setting dials for INST
only.

4 pole breaker provides Neutral 100% protection as
standard, which becomes 50% protection when
installed Optional setting module "N5".

Optional setting module (option)

With each optional setting modules, the following
functions can be added respectively.

G1: Ground fault protection

N5: Neutral pole 50% protection

E1: Earth leakage protection in combination with ZCT
AP: 2nd Additional Pre-alarm

@ Pre-alarm (PAL LED and Current setting dial) (standard)
This indicator displays the Pre-Alarm situation when exceed
the setting current. If output contact for this Pre-alarm is
required, Power supply module should be selected from P3,
P4 or P5. And by adding the Optional setting module "AP",
2nd Pre-alarm can be added.

(® RESET button (standard)
With this Reset button, Trip indicator, Display data like fault
cause and fault current and Pre-alarm are reseted. When
Power supply module P3, P4 or P5 is equipped, the
resetting from Control circuit terminal become possile.
Additionally, this Reset button provides a lock function of
LTD and STD characteristics on the INST testing with
Mitsubishi Tester "Y-2005".

(@ TEST terminal (standard)
This Test terminal is used for the field testing of characteristics
with Mitsubishi Tester "Y-2005" (refer to Page 32).

When tripped by Over current, Ground fault (GFR) and Earth leakage (ER), this device outputs alarm signal.
There are two types of OCR alarms. One is Automatic reset type with 30ms one pulse output (standard) and the other is Manual
reset type with self-holding (optional). For details, refer to Page 14.

Neutral pole overcurrent protection (NP) (standard)
When Harmonics in load current become higher, the current on Neutral pole may exceed the rated current. This Neutral pole
overcurrent protection prevents the troubles caused by higher Harmonics.

Electronic trip relay (ETR) Type designation breakdown

I Main setting module

WS : General use
WM Generator protection use

otline:1900.6536 > Website:

L Optional setting module l Power supply

® ETR Auxiliary Equipment
[J Temperature alarm(TAL)

WS1,WB1, WM1, WF1 | AE630—1600-SW, G1: Ground fault protection P1:100-240V AC-DC
ﬁgiggg‘g\?\?o'sw’ N5: Neutral pole 50% protection P2:24-60V DC

WS2, WB2, W2, WF2 | AE2000-SWA, E1: Earth leakage protection P3:100-240V AC / 100-125V DC with output contact
AE4000-SWA, AP: 2nd Additional Pre-alarm P4:24-60V DC with output contact
AE5000-SW W . . 100. .

WS3WEB WA WE3 | AE6300-SW NA: Without optional setting P5: 100-240V DC with output contact (SSR)

Neutral CT(NCT)

HGPLONGTECH.COM
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Characteristic table

NA G1 E1 AP N t’ﬁ |
Nothing Ground fault Earth leakage 2nd additional Pre-alarm 5002“pr";‘,t§§i§n
] - ]
WS . " "
’Q ‘Q ’Q
General use
LTD+STD+
INST/MCR t‘_ .L‘_
] - ]
WM e " "
‘5 ‘5 ‘5
Generator protection use
LTD+STD+ ‘t "l:
INST/MCR
«:. —
L]
WB ". “.
Special use
INST/MCR t‘_ ‘I'_‘_
1 — 1
e d
WF : o, |
Protective coordination use e - "
LTD+STD+
INST/MCR L L =

Power supply module

Contact capacity(Type P3 and P4)
T Rated Voltage vﬁifpllcable Crlterlor_l for Potwer Al oot Current (A)
ype (V) oliage range | reguireiieg &ML T Resistive load Inductive load
v) (VA) oltage(V) =
co0s$=0.4
P1 [100-240 AC-DC| 85-264 AC-DC 15 4 cos¢=1.0 L/R=0.7
P2 24-60 DC 18-72 DC 10 — AC 240 1 0.5
120 1 1
100-240 AC 85-264 AC
P3 100-125 DC 85-138 DG 15 6 output contacts | — . 125 0.1 0.05
P4 24-60 DC 18-72DC 10 6 output contacts | —— 30 ! !
P5 | 100-240 DC 85-264 DC 15 6 output contacts (SSR) | —> Current capacity(Type P5)
Note1: Over current protection and ground fault protection operates without control power source. Normal Peak inrush [ON resistance (Q)
Note2: Factory setting of 6 output contacts is as follows. Voltage(V) | current (A) | current (A) (max.)
@ @ ® @ ® ®
LTD | STD/NST | GI/EV/AP |  PAL TAL ERR AC |-240 0.1 0.3 5
: . Refer to Automatic | Automatic | Automatic
Self-holding| Self-holding | |o,er taple Lt reset o L= 01 03 5
DC 240 0.1 0.3 5
- Self-holding:
Eldialses Gil Ei A The output is maintained until it resets. 30 0.1 03 5
TRIP side | Self-holding | Self-holding — Automatic reset:
- n - The output will be reset if it backs to
ALARM side Au;ggé?hc Au:gg:jtlc Au:g;r;}etltlc normal condition.

CT rating table

AE630-SW AE1000-SW AE1250-SW AE1600-SW AE2000-SWA
| 630A | 11000A | 11250A 1600A 2000A

AE2000-SW AE2500-SW AE3200-SW AE4000-SWA
2000A 2500A 32004 4000A |

v v v v
|250A | | 315A | | 500A | 11250A] 1600A|

Note1: AE630-SW and AE2000-SW has low rating type. AE4000-SW AE5000-SW AE6300-SW
Please refer to the “Ordering information sheet.” (Page 61-63)

Note2: Low rating type of AE630-SW is not available for the ground fault protection. ‘4000A‘ ‘SOOOA‘ ‘GSOOA‘

Note3: As for details of ratings, refer to page 9 and page 10.

— Additional function

0 Extension module(EX1) Network
| i L BIF-CC
O D|sp|ay(DP1) tD BIF-PR
[J Display onto panel board(DP2) O BIF-MD
O VT unit(VT)

Wire system (when EX1 is specified)

O 303W
0 3p4W
EXi {ED Normal connection

[J Reverse connection

Hotline: 1900.6536 - Website: HOPLONGTECH.COM
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Adjustable setting range

Trip indicator LED

Pre-alarm LED

Temperature alarm LED

Load current LED

RUN LED

ERR. LED

Current setting dial

Uninterrupted current setting dial

LTD time setting dial

STD pick-up setting dial

STD time setting dial

INST/MCR pick-up current setting dial
Optional setting module (p.29-31)
Pre-alarm current setting dial

RESET button (TEST L/S LOCK button)
TEST terminal

Note: The figure shows WS1 type with G1 module,

Display (DP1) and MCR switch.
G1, DP1 and MCR are optional equipments.

Relation of setting dial

In (CT rating) Ir lu
Ig (P.29) Elsd E
li

Ip
Ip2 (p.31)

Load current LED
(60, 80, 100%, OVER)

Factory default

No. | Setting item Mark Adjustable setting range Accuracy VElLE
Current setting Ir | 0.5~ 1.0 (0.05step) x In (CT rating) - 1.0
Uninterrupted ) 1.05 x lu--Non Pick-up
current lu | 0.8 ~1.0xIr(0.02step), Pick-up current:1.15x lu 1,25 X u--Pick-up 1.0
LTD time Tu | 12-25-50-100-150s atlux2 +20% 150
STD pick-up o
current Isd | 1.5-2-2.5-3-4-5-6-7-8-9-10 x Ir +15% 10

+20%
It operates in the
STD time Tsd 0.5—0.4—0.32—0.2—0.1—0.06—0.06—0.1—052—0.3—0.4—0.55 range between 0.04| 0.5 (12t ON)
(It ON) (It OFF)
and 0.08s when the
atlsd x 1.5 | time setat 0.06s.
AEB30-SW~AE1600-SW
AE2000-SW~AE3200-SW 16'12'1(?,;§;;5'4'2'2'4'6[3'C1R?'1 2-16 xIr WS1---16 (INST)
AE4000-SW WS1
INST/MCR . | AE2000-SWA, AE4000-SWA  12-10-8-6-4-2-2-4-6-8-10-12 x Ir o
pick-up current | ' | AE5000-SW (NST) (MCR) e 15% | WS2-12(INST)
10-8-6-4-2-2-4-6-8-10 x Ir
AEB300-SW (NST) (MCR) WS3:--10 (INST)
WS3
Pre-alarm current | Ip | lux 0.68 ~ 1.0 (0.04step) —OVER +10% OVER
— | Pre-alarm time Tp | 1/2Trat lux 2 (after 1/2 TL, PAL contact output turns on.) +20% -

Upper table denote the case optional MCR function is included.

21

For WS relay, Pre-alarm current "OVER" setting is lu x 1.15.

Hotline: 1900.6536 - Website: HOPLONGTECH.COM
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B Operating characteristic curve (for general use : WS)

5000

| | ™
4000 »-\ —%»- 1 ¥
3000 T
40
2000 .
30
% 20
1000 Pre-alarm current : Ip 711 15
Iu x 0.68~1.0(0.04step)-OVER £10% ]
NN [ i 10
500 Uninterrupted current : lu . \ﬁ g (Min)
400 0.8~1.0 x Ir(0.02step) dn x\,
- 1.05 x1u--Non pick-up 6
%0 LTDPICKP 4 oty Pickeup [
4
200 —
N .
100 - \ LTD time : Tt i
I 12-25-50-100-150(s) £20% [
60 | ] 7| (atlux?2) s
50 — 50
40 +H ———x 40
30 = 30
20 il \ 20
— =
% Pre-alarm time : Tp
£ T2 £20%(at lu x 2)
= A\ o
£
© STD pick-up current : Isd
g Ir x 1.5-2-2.5-3-4-5-6-7-8-9-10 £15%
O 5 — \ 5
4 - 4
3 3
2 LN 2
(s)
ul [With MCR]
1 // 1
- \ /
STD time: Tsd  Notel \ [ | v
B 0.06-0.1-0.2-0.3-0.4-0.5(s) £20% X | .
. (atIsd x 1.5) - ! ( X
3 % | :
2 — 2
N
1 1
’ :\V j
05 LTD Pick-up, Ip---% of Uninterrupted current lu I 3 ! ;/ 4 05
s | Current | /;7 f \ 7 \ o
lu, Isd, li-e- % of Current setting Ir %
.03 111 / .03
INST/MCR pick-up current : li Max. breaking time [/
%1 Notel When Tsd="0.06"setting,operating time is 0.04~0.08s. || | Ir x 2-4-6-8-10-12-16 £15% (WS1]}] n case of AE4000-SW- ”
Ir x 2-4-6-8-10-12 +15% [WS2] 6300-W, it is 0.055)
[2tis selectable ON or OFF. o , :
Ir x 2-4-6-8-10 +15% [WS3 W/
o [[[[ [ [y { 0 X

1 2 5 10 20 50 100125150 200 500 1000 1600 2000 5000 10dOO
current (%)



Electroni®YFip ¥elayfor Seneraor ptotéttion use: WM)

This WM relay is mainly used for the protection of generator on ship.
Current setting Ir (default value) is fixed at the value complying with the rating of generator, which should be
indicated when placing an order.

MITSLUEBISHI OP1 Trip indicator LED
Pre-alarm LED

L_I__ S ] : Temperature alarm LED
ST :i?;;f Load current LED
2t T 0 RUN LED
ERR. LED

LTD pick-up current

LTD time setting dial

STD pick-up setting dial

STD time setting dial

""" e | INST/MCR pick-up current setting dial
Optional setting module (p.29-31)

e

Pre-alarm current setting dial
RESET button (TEST L/S LOCK button)
TEST terminal

Note: The figure shows WM1 type with G1 module,
Display (DP1) and MCR switch.
G1, DP1 and MCR are optional equipments.

Relation of setting dial

In (CT rating)—l: Ir (Fixed) I Ip
Ig (P.29) —E Isd—E Ip2 (p.31)
li Load current LED

(40, 60, 80, 100%)

Adjustable setting range

Factory default

No. | Setting item Mark Adjustable setting range Accuracy value
| Current settin | To be fixed at Factory default value in the available range, To be complied with
9 " | which shows in Page 9 and 10. - ordering indication
LTD pick-up o
current IL | 1.0-1.05-1.1-1.15-1.2 x Ir +5% 1.15
LTD time TL | 15-20-25-30-40-60s atl.x 1.2 +20% 20
STD pick-up o
current Isd | 1.6-2-2.5-3-3.5-4-4.5-5x Ir +15% 5
+20%

It operates in the
. .5-0.4-0.3-0.2—0.1-0.06-0.06—-0.1-0.2—0.3—0.4-0.
STD time Tsd 050 o(lsgth) 0.1-0.06-0.06-0 %zt 0,9,:? 0.4-0.5s range between 0.04 | 0.5 (12t ON)

and 0.08s when the
atlsdx 1.5 time set at 0.06s.

AE630-SW~AE1600-SW

AE2000-SW-~AE3200-SW 16-12-1 (?&g%?-4-2-2-4-6[3-c1;))-1 2-16 x1Ir WM1--16 (INST)
AE4000-SW WM1

INST/MCR . | AE2000-SWA, AE4000-SWA  12-10-8-6-4-2-2-4-6-8-10-12 x Ir o

pick-up current l AE5000-SW (INST) (MCR) WM2 +15% WM2:--12 (INST)
AE6300-SW 10‘3&2}?'2'2“&%3‘10 xIr WM3--+10 (INST)

WM3
Pre-alarm current | Ip | ILx 0.68 ~ 1.0 (0.04step) -OVER +5% OVER
— | Pre-alarm time Tp | 1/2TLatlLx 1.2 (after 1/2 TL, PAL contact output turns on.) +20% -

Upper table denote the case optional MCR function is included.

rpfotitre " 9006 5368 “F\We bsite:HHOPLONGTECH.COM



operating time (s)

CONG TY CO PHAN CONG NGHE HOP LONGaWorld /rm
e A AE

M Operating characteristic curve (for generator protection use : WM)

5000

)
4000 1 ¥
3000
il 40
2000 %
30
20
1000 Pre-alarm current : Ip T 15
‘|L x‘0.§8 - j.p(0.04step) ir5% —
i — 7 .
500 LTD pick-up current : IL A g (min)
400 1.0-1.05-1.1-1.15-1.246% [+ [T 6
300 Factory setting positionis 1.15 | | 1I |1 |
4
200 ——
2
100
60 LTD time : TL 1 *
50 15-20-25-30-40-60(s) +20% || |*°
40 ¥ (at ILx 1.2) 14
30 30
20 20
Pre-alarm time : Tp |
T2 +20%(at IL x 1.2)
10 i - 10
| | |
STD pick-up current : Isd ,,i
s Ir x 1.5-2-2.5-3-3.5-4-4.5-5 £15% [\ 5
4 4
3 V\ 3
STD time : Tsd  Notef
2 0.06-0.1-0.2-0.3-0.4-0.5(s) £20% 2
(atsd x 1.5) B \ (s)
i \ [With MCR]
1 j 1
1
/
/
12
5 | 5
4 AV (EERIIp
3 / 3
2 2
N
A i / N\ \\ 1
I 1
2 ON / I \
05 tH (ramp) L [ 05
o P 7 os
Current IL, Isd, li------ % of Current setting Ir I
ol Ip-+-% of LTD pick-up current I \ 03
INST/MCR pick-up current : li Max. breaking time
02 | Notet When Tsd="0.06"setting,operating time is 0.04~0.08s. [T Ir x 2-4-6-8-10-12-16 +15% [WM1]{}] (In case of AE4000-SW~ 02
[t is ON/OFF selectable. Ir x 2-4-6-8-10-12 £15% 6300-SW, it is 0.05s)
Ir x 2-4-6-8-10 £15% |[WM3
o1 [ 1 Va7 A7 77 A7 A AIT o1 W
1 2 5 10 20 50 100 120 150 200 500 1000 1600 2000 5000 10000

current (%)

Hotline: 1900.6536 - Website: HOPLONGTECH.COM



ElectroniCYFip Yelayfor Spe&aruse s wa)

This WB relay is effective for the combination with the external OCR without severely decreasing the
breaking capacity.

Actually, if ACB is combined with the external OCR only without WB relay, its breaking capacity comes to be

reduced drastically. (e.g. For AE1600-SW, it's reduced to 25kA.)

Trip indicator LED
Pre-alarm LED

Temperature alarm LED

Load current LED

RUN LED

ERR. LED

Current setting dial

INST/MCR pick-up current setting dial
Pre-alarm current setting dial

RESET button

TEST terminal

Note: The figure shows WB1 type with MCR switch.
MCR is optional equipment.

Relation of setting dial

In (CT rating) Ir li
Ig (P.29) Ip

Ip2 (p.31)

Load current LED
(60, 80, 100%, OVER)

Adjustable setting range

No. | Setting item Mark Adjustable setting range Accuracy Fact?/r;llf ee fault
Current setting Ir | 0.5~ 1.0 (0.05step) x In (CT rating) — 1.0
AE630-SW~AE1600-SW
AE2000-SW~AE3200-SW 16-12-10-8-6-4-2-2-4-6-8-10-12-16 x Ir WB1---16 (INST)
(INST) (MCR)
AE4000-SW WB1
INST/MCR . | AE2000-SWA, AE4000-SWA  12-10-8-6-4-2-2-4-6-8-10-12 X Ir o
pick-up current | " | AE5000-SW (NST) WoR) | 1o |WeerT2 (NS
10-8-6-4-2-2-4-6-8-10 x Ir
AE6300-SW ST (VCR) WB3::-10 (INST)
WB3
Pre-alarm current | Ip | Irx 0.68 ~ 1.0 (0.04step) -OVER +10% OVER
— | Pre-alarm time Tp | 75s at Ir x 2 (after 75s, PAL contact output turns on.) +20% —

Upper table denote the case optional MCR function is included.
For WB relay, when Pre-alarm current Ip is set at "OVER?", the Ip value is "Ir x 1.15".

Hotline: 1900.6536 - Website: HOPLONGTECH.COM
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B Operating characteristic curve (for special use : WB)

5000
4000

3000

2000

1000

500
400

300

200

100

60
50

40

30

20

operating time (s)

.05
.04

.03

.02

.01

i
//
-/
V/

7w
®
I
40
30
20
15
Pre-alarm current: Ip Max. time of ;0 (min)
Ir x 0.68 ~ 1.0(0.04step)-OVER £10% let-through current .
Pre-alarm time: Tp
755 +20% atlrx 2 4
2
Max. Setting of
External OCR
T
N 50
\ < 40
\\ 30
‘v
\ \ 20
L
N R
[N 10
\
\
5
4
INST/MCR pick-up current: li 3
Ir x 2-4-6-8-10-12-16 £15% | WB1 ~—
Ir x 2-4-6-8-10-12 £15% [WB2 \\\ 2
Ir x 2-4-6-8-10- +15% 3 D~ ®
1
\
5
4
3
2
A
.05
\ o8
.03
Max. breaking time 02
(In case of AE4000-SW~ ’
Current Ip, li ==+ % of Current setting Ir 6300-SW, it is 0.05s)
| | I T T I B 01 W
2 5 10 20 50 100 125 200 500 1000 1600 2000 5000 10000
current(%)

Hotline: 1900.6536 - Website: HOPLONGTECH.COM
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Electronic {rip'Felay (foi proteive Codrdintition use : WF)

WEF relay incorporates five kinds of LTD characteristics.
Protective coordination with upstream OCRs and/or Fuses can be more easily achieved.

The selectable B Operating characteristic curve
characteristics are the
following five curves. [LTD curve setting "a=2"]
T a=2 ‘
= ~(1*-1)t = const. 10000
- 13-1)t = const. 2 (h)
~—(12-1)t = const.
5000
- (I-1)t = const. 4000 Pre-alarm current : Ip A—— 1 4
———————— (1°02-1)t = const. 3000 AL ZHEY
2000 |— Current setting : Ir LA gg
0.5~1.0(0.05step) x In(CT rating‘)
1000 | topeiw 118X Nerpekw] | |} || 20
Tl 15
TTHY
0 AN & o
300 A 6
| (current) 200 L \ 4
LTD characteristics curves 5
100 | —L i Pre-alarm time : Tp u|
LTD rating time turo Noted S ]
LTD curve can be selected 60 H o Dfpm_ﬁss); . e u 1 IT/Sfmoe/T atr x4 L
o by the LTD curve setting dial. ~ — 50 [{_____(/1.1155I*1 5234566 70121518)20% 1| 50
Trip indicator LED L 40 (a2 1£30%(1 5ir=load ourtentedlr) [ | " (atlrxayp) 40
o 30 4! :; l&%‘i ;:Iuorrenl }A; 1£20%(4ir=load current) V 30
Pre-alarm LED £ 20 b’i-fj:l,(,s),,,,J 2
Temperature alarm LED "E PAL operating time tea._Note2
o toaL = (4|r/0A97|p)ﬂ-1 XTL
Load current LED T 10, ____WosTptt_ | \ ARY 10
RUN LED 08"_ s ; § Igasdstiﬂrqegl (I/:)(A) ‘Igg/(1|5Irflojglﬁ|:;ﬁyt<4|1) :@\ ]
ERR. LED 2 [e=1-186) \\V 2
Current setting dial 8 y 8
LTD time setting dial 2 T ©
LTD curve setting dial ———— 1 L i ep
STD pick-up setting dial { STD time - Tsd ote || 1\ i,’l i
. . ; 5 | S50 g0 5(s)+2o% 1] i 5
STD time setting dial 4 I‘ Ll ‘ sdx ‘115H A ! ( 4
INST/MCR pick-up current setting dial 3 T et IV 5‘ N N 3
Optional setting module (p.29-31) 2 \_ [ 2
Pre-alarm current setting dial 4 1
- N7 \Z
RESET button (TEST L/S LOCK button) e ] )
. 05 ] ! [ 05
TEST terminal -04 | Notet : LTD operating time is 0.8s(FLAT)when the operating 2L OFF. W’ AL ; -04
Note: The figure shows WF1 1yp(_e with G1_module, Display (DP1) and MCR switch. .03 time becomes Oﬁsbor less. NS TVICR pldeap e - / {1-11.03
ol Ctﬂ' [;:1 aFd MCtF; .T]e op;‘o.nallequlpmems. = Note2 F;i/:\‘.eogeecrzu":\egstgvngslz rD\ ::;FLAT) when the operating :( " g :gg 1 2_12_16 t: :Z° [ﬁgg%ﬁg&é’%ﬁssw [ 111102
Note3 : When Tsd ="0.06" setting,operating time is 0.04~0.08s. ||| I" X 2-4-6-8-10- 15%: ,itis 0,059
elation ot setting dia N O et soocbo ON Y OFF. "'T‘Z{‘*-?-B‘-?/ ‘ﬂf(%: o1
In (CT rating) —E Ip L A 5 10 20 50 100150 500 1000 2000 5000 10000
Ig (p.29) Isd Ip2 (P.31) 125 200 1600
li Load current LED current (%)
(60, 80, 100%, OVER)
Adjustable setting range
No. | Settingitem [Mark Adjustable setting range Accuracy Factc:/gll:i:fault
' 0.5 ~ 1.0 (0.05step) x In (CT rating) 1.10x Ir---Non Pick-up
Current setiing U pick-up current : 1.15 x Ir 1.20 X Ir--Pick-up 1.0
: 130% (1.5Ir<load current<4lr)
LTD time T | 1-2-3-4-5-6-8-10-12—-15-18s atlrx4 | +20%(driad curen) 18
LTD curve setting | a | 0.02-1-2-3-4 — 2
STDpickwp | 15q | 1.5-2-2.5-3-4-5-6-7-8-9-10 x Ir +15% 10
current ’ ’ -
+20%
: 0.5-0.4-0.3-0.2—0.1-0.06—0.06-0.1-0.2-0.3-0.4-0.5s It operates in the range 2
STD time Tsd (FLON) (L OFF) between 0.04 and 0.08 0.5 (2t ON)
at Isd x 1.5 | when the time set at 0.06s.
AE630-SW~AE1600-SW
AE2000-SW-AE3200-8W 16-1210-8-6-4-2-2-4-6-8-10-12:16 x Ir WF1---16 (INST)
AE4000-SW WF1
INSTIICR li | AE2000-SWA, AE4000-SWA +15%
pick-up current ) 12-10-8-6-4-2-2-4-6-8-10-12 x Ir - WF2:--12 (INST)
AE5000-SW (INST) (MCR) WF2
~ 10-8-6-4-2-2-4-6-8-10 x Ir WF3---10 (INST
AEB300-SW NS iR Wis (INST)
Pre-alarm current | Ip | Irx 0.68 ~ 1.0 (0.04step) —-OVER +5% OVER
. +30% (1.5Irs <
— | Pre-alarmtime | Tp | 1/2 T at Irx 4 (after 1/2 TL, PAL contact output turns on.) ;gg$ ((1|f|<r|0|a(iiagucrlrj;§?t 4 o
I 0 =|

Upper table denote the case optional MCR function is |nc|uded

“HetThe " 1900:65636 - Website: HOPLONGTECH.COM



B Operating characteristic curve (for protective coordination use : WF)

[LTD curve setting "a=0.02"]

a=0.02 |
10000
2 (h
5000
4000 Pre-alarm current | L
3000 LA
40
2000 |—[Current sefting - Ir pA %
0.5-1.0(0.055tep) x In(CT rating)
7.0 x Ir -~ Non pick-up
1000 | -TOPSKUP 4750y ir ... Pick-up 1N ?g
10,
500 g (min)
400 6
300 S
4
200 mEY
2
100 +H Pre-alarm time : Tp Note2 H
\ % @tirxd)
gg Note %0 +
i -2- 0-12-15-18(s) +20% [
2’ 40 (atirx4)] 40
o 30 30
-g 20 20
c
il
g 10 10
o
[9]
Q
o 5 - 5
4 AN 4
3 — \ 3
2 2
(s)
With MCR]
1 = = 1
I
{STD time - Tsd N H
5 [0.06-0.1-0.2-0.3-0.4-0 55 220% T (L 1l s
4 | (at Isd 4
3 sd H 3
7-8.9:10 N
2 - 2
A il
X X, \
05 “2‘0 ) ’ :\ ) 05
. ramp) i {
04 BT 77 /U 04
.03 1 .03
INST/MCR pick-up current - I
02 Ir x 2-4-6-8-10-12-16 £15% Maxbigakindliiie .02
rx24681012 [T (In case of AE4000-SW~
6300-SW, it is 0.05s)
Ir X 2-4-6-8-10 +15%
01 T TTTTTTTT 01 L
1 2 5 10 20 50 100 150 500 1000 2000 5000 10000
125 1600

current (% of current setting Ir)

[LTD curve setting "a=3"]

a3 |
10000 I
== X0
5000 -
4000 Pre-alarm current : | - I
3000 Ir x 0.68~1.0(0.04step)- OVER:5% ||
40
2000 Curentsefing - I A 30
0.5-1.0(0.05step) X In(CT ratin
1.10 x It - Non pick-
1000 LTD pick-up 50 X i - pig -Enlp w 20
15
10, °
500 g (min)
400 6
300
4
200
2
100 Pre-alarm time :
T, [2:20%
60 +
— 50 Tt
L 40
g 30
= 20
c
S
T 10
[
o)
Q
o 5 5
4 4
3 3
2 2
(s)
1 \ 1
{STD time - Tsd Noted H1 \
5 [0.06-0.1-0.2-0.3-0.4-05(s):20% ||| T 5
" 1 at Isd x 1.5) N | 2
3 ['STD pick-up current : Isd . 3
[Irx1.5-2-2.5-3-4-5-6-7-8-9-10+15% N
2 N 2
Lo L1 LD
1 A
N7 A V7
e AN )
.05 ram| 7 I \$A_ ( .05
04 EToss 04
03 INST/MCR pick-up current - I A i R
02 Ir x 2-4-6-8-10-12-16 £15% : ax breakinglime AL L) o2
Irx 2-4-6-8-10-12  £15% sl f}i‘g%%flw
Ir x 2-4-6-8-10 £15% :
01 [T [ T7777 01 4
1 2 5 10 20 50 100 150 500 1000 2000 5000 10000
25 2 1600

125 200
current (% of current setting Ir)

Note 1: LTD operating time tLTD is calculated by the following equations.
=LTD curve setting
_ _(41.1155)a 1 | =load current (A)
W= e X 0.5~1.0 x In (A)
1~18 (s)

The accuracy of operating time is +30% (1.5Ir=load current<4lr) or +20% (4Ir=load current).

LTD pperating time is 0,8s(FkAT)swhen,the gperating time bacomes Ogonless.

Whel Tsd =10.06" setting, @peratingtinieis Q.044008s/
12t is selectable ON or OFF.

Notg &,

[LTD curve setting "a=1"]

S

world
el

7€

a=1_ |
10000
2 (h)
5000
4000 Pre-alarm current : | 1 %
3000 Ir x 0.68~1.0(0.04step)-OVER 5%
40
2000 |— Current setting : Ir 30
0.5-1.0(0.05step) x In(CT rating)
LTD pick-up 1.10 x I -~ Non pick-up 20
1000 |—1 1. r - Pick-up s
10,
500 8 (min)
400 6
300
4
200 s
2
100 \ re-alarm time : Tp _Note2 H
TL/2 +20%
60 \ LTD time : TL
— 50 \ 1234 101
L 40
o 30 L1
-g 20 L 20
c
S \
s 10 o) i 10
= TN Y
[} — \\
Q u
o s \ N 5
4 A 4
3 3
2 \ 2
(s)
1 E 1
] STD time : Tsd Note3 [H '\ | {
5 0.06:0.1-0.20.3-0.4-0,5(s) £20% 5
2 1 at Isd x 1.5) <. v 2
3 [STD pick-up current : Is: - &( H 3
[Irx15-2-25-34 10415% A
2 ~ i 2
I~
A & A
\ 7
12t ONJ” -\ )
.05 [ramp L { .05
04 ELOPE .04
.03 .03
Max. breaking time
L= (In case of AE4000-SW-| 02
Ir X 2-4-6-810 6300-SW, it s 0.055)
o1 [T TIL o014
1 2 5 10 20 50 100 150 500 1000 2000 5000 10000
125 200 1600
current (% of current setting Ir)
[LTD curve setting "a=4"]
a=4 ]
10000
2 (h)
5000
4000 Pre-alarm ourrent - | I L
3000 X 0.68~1.0(0.04step) OVER £5% | | |
40
2000 [Current seffing : 1r 30
0.5-1.0(0.05step) X I(CT rating)
1.10x I N k-
1000 LTD pick-up 30 %1 B2 .E‘g up 20
15
10, L
500 g (min)
400 6
300
4
200
2
100 larm time : Tp ote2H
+20% (@
60 me : TL N *
& X -4-5-6-8-10-12-15-18(3) £ 2
— 40 atirx4) [ 40
g 30 30
= 20 20
c
i<
T 10 10
<
o)
Q
o 5 5
1 \ 2
3 \ 3
2 \ 2
m ¥
1 e 1
{STD time : Tsd g #‘\;
5 10.06-0.1-0.2-0.3-0.4-0.5(s) H 5
2 1 at >)‘ b a4
3 [STD pick-up current : Isd H 3
[Irx=1.52-2.5-3-4-5-6-7-8-9-10 % 15% N
2 2
<A L ] e
A A
N~ .
o N/
05 | (ramp) — { .05
04 1%t OFF 04
03 TNST/MCR pick-up current - f (el o 03
02 I X 2-4-6-8-10-12-16 % 15% ax. breaking e «w.. I .02
Irx2-4-6-810-12  +15% “6%38?5\,3" ﬁi‘g%%f,‘”
Ir x 2-4-6-8-10 +15%
01 i 2 %Y Al 01 4
1 2 5 10 20 50 100150 500 1000 2000 5000 10000
125 200 1600
current (% of current setting Ir)
Note 2: PAL operating time traL is calculated by the following equations.
a =LTD curve setting
tpaL= _(4I0.97Ip)a-1 T | 1 =load current (A)
= (0.97Ip)a 1 2 Ip =0.68~1.15 x Ir (A)

TL

~18 (s)
The accuracy of operating time is +30% (1.5Ir=load current<4lr) or +20% (4Ir=load current).
PALsopernatingitimesis, 0.6s(FLAT) whengthe gperating timeshecomes;0.59 or less.
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Accessories

Ground fault protection(GFR)

|

Setting item Mark | Adjustable setting range Accuracy d e;auc"t?/zu o
) GFR pick-up current | Ig | 0.1-0.2-0.3-0.4-0.5-0.6-0.7-0.8-0.9-1.0 x In +20% 1.0
3-1.5-0.8-0.5-0.3-0.15-<0.1 - <0.1-0.15-0.3-0.5-0.8-1.5-3s
GFR time Tg TRIP ALARM +20% |3s (TRIP)
(at1.5x1g)
. . . . TRIP side
alarm output — | TRIP side : Self-holding/ALARM side : Automatic reset —  |Selt-holding)

The ground fault protection (GFR) of several hundred amperes is possible. This function can be
selected for trip and alarm (no trip). Power supply is necessary for this function, even if there is not
power supply, it can function at 0.2xIn or higher.

Neutral CT(NCT) :only use for AE-sw

|

The Neutral CT is used for ground fault protection when the 3 pole breaker is used on a 3 phase 4
wires system and for over current protection on N phase. Please use this CT in combination with
ground fault protection (GFR). As for outline dimensions, refer to page 52.
The length of the cable (attached) for NCT is 2m.

Ground fault protection characteristics

30

20

Pick-up current : Ig
In x 0.1~1.0 £20%
(0.1step)

0.1

©
[T

3.0

Ground fault time:
<0.1-0.15-0.3-0.5-0.8-1

operating time (s)

o
[
|

.5-3.0s

N
[
|

+20%

ACB
[ - - .
) =5 -
1 f I
= L. m- n |
Alarm ETR Control
513 power
contact
output 544 :\ supply
|
Block diagram with NCT function
ACB
o — -
/ 4 T hvd T
Cop [ 1]
Alarm ETR Control
contact _\ power
supply
output -
-
z[ 1=
e UNCT

NCT type name

NCT type name ACB type name / CT rating
NCT06 AE630-SW 630A
NCT10 AE1000-SW 1000A
NCT12 AE1250-SW 1250A  AE2000-SW 1250A
NCT16 AE1600-SW 1600A  AE2000-SW 1600A
NCT20 AE2000-SWA 2000A  AE2000-SW 2000A
NCT25 AE2500-SW 2500A
NCT32 AE3200-SW 3200A
NCT40 AE4000-SWA 4000A  AE4000-SW 4000A
NCT50 AE5000-SW 5000A
NCT63 AE6300-SW 6300A

Refer to Opin i ©x20cb) 0 0.6 536 -

<0.1
(0.04~0.1)

.05

.04

.03

.02

20 50 100 150 200

300

Ground fault current (% of CT rating In)
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Earth leakage protection(ER) ‘

By combining the ETR with earth leakage protection (ER) and External ZCT, earth leakage
protection is possible. Earth leakage protection, earth leakage tripping and earth leakage alarm can

i@' = be selected. Control supply is necessary for this function.
e aE
L= N . . Factory
(A Setting item Mark| Adjustable setting range Accuracy
s o default value
ER pick-up current |lan | 1A-2A-3A-5A-10A _3%% 10A
3-1.5-0.8-0.5-0.3-0.15-<0.1 - <0.1-0.15-0.3-0.5-0.8-1.5-3s
ER time Te TRIP ALARM +20% |3s (TRIP)
(at 1.5 x 1an)
L . o . TRIP side
alarm output — | TRIP side : Self-holding/ALARM side : Automatic reset — |(Seltholding)
External ZCT ‘

This option is used to detect several amperes of earth leakage when use in combination with a
electronic trip relay that has the earth leakage tripping (ER) option.

Two methods are available. The first is where the all load conductors pass through the ZCT.

The other method uses a smaller ZCT through which the supply transformer's ground wire passes
through to earth.

ZCT for load circuit ZCT for transformer ground wire
ZCT type name ACB type name | ZT158 ‘ ZT30B ‘ ZT40B ‘ ZT60B ‘ ZT80B ‘ZT1OOB|
ZCT163 AE630-SW ~ AE1600-SW 3-pole ) )
ZCT with primary conductors
AEB30-SW ~ AE1600-SW 4-pole
ZCT323 ZCT type name ACB type name / Pole
AE2000-SW ~ AE3200-SW 3-pole
ZTA1200A | AE630-SW /3P, AE1000-SW / 3P
ZCT324 AE2000-SW ~ AE3200-SW 4-pole
o - - AE1250-SW / 3P, AE1600-SW / 3P
As for outline dimensions refer to page 52. Make choice ZTA2000A
of suitable ZCT in comformity to the BUSBAR size. AE2000-SWA / 3P, AE2000-SW / 3P
ER function block diagram (for load circuit method) % Earth leakage protection characteristics
s IR
20 B
-— === ZCT < Pick-up current : lan
) L 2 A 1-2-3-5-10A a0
) I + I |
gl P .
—l—_ | L. F;q_ n ZCT for 1
- load circuit 8 — 1A
| ETR with ER or ZCT 1 N
with 6 ——
primary
conductors 5
=13 Control 4 1
power
50d :\ supply 3 ] R 3.0
Alarm contaa B B — 2 ]
output @
[0)
=
ER function block diagram (transformer ground wire method) P
c | |
ACB T A . —_—
/ g 1 Earth leakage protection operating time :Te
— o _ 5 |—— <0.1-0.15-0.3-0.5-0.8-1.5-3.0s £20%
@\ [Ny _I g 0.1-0.15-0.3-0.5-0.8-1.5-3.0s £20%
/ I T i 4
| f | s L]
| Ty | )
ZCT i L
( ETR with ER | 2 -
s l 0.15 |
f ~ ~_
Gound S3— [PT}-— Conto R I o NG N N A A B R A
e 544—— supply BE <0.1
—— (0.04~0.1)
= Alarm conta(; - - 05 ::
output :
.04
.03

.02
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Accessories

=

2nd Additional Pre-alarm (AP)

The Pre-Alarm (1st) function already installed in standard breaker, the 2nd additional Pre-Alarm
function can be installed as option, thereby it is possible to monitor (observer) electric circuit in more
detail by 2nd additional Pre-Alarm function.

Setting item | Mark Adjustable setting range Accuracy ggfata[glvalu e
2nd Additional 0.5-0.6-0.7-0.8-0.84-0.88-0.92-0.96-1.0 x lu +10%|WS|
Pre-alarm Ip2 1.0
pick-up current 0.5-0.6-0.7-0.8-0.84-0.88-0.92-0.96-1.0 x IL. +5%|WM|
2nd Additional
Bre alar Tpo | Q080T-0605-04-03XTL - S1016:203040605| o000 | 09 (xTy)
fime (xTu) (FLAT)

<Pre-alarm timing chart>

PAL LED starts to blink at time when the actual current exceed the setting current and then after it
passed a half of LTD time (TL) it starts to light and simultaneously the contact output starts. As for
its operating time, refer to the Operating characteristic curves in Page 22, 24 and 26.

12T

(contact output)

Ip T
Load Current / ! (\(\ :\
PAL LED — U U LI Cigning (( S
' Blinking ' '
PAL OUT : ! on )) OFF

Neutral pole 50% protection (N5)

When used OA equipment or DC power source to bring the third higher harmonic in 3 phases 4
wires circuit, sometimes it comes to give the other peripheral equipments an electrical damage due
to the superposition of the third higher harmonic on Neutral pole.

This Neutral Pole 50% Protection (N5) is useful to protect the other peripheral equipments from
such an electrical damage and also to prevent some troubles with the Pre-Alarm function (AP).
Neutral pole overcurrent protection (operating at 100% of rated current) come already equipped with
ETR as standard features.

But, if the operation at 50% of rated current is required on Neutral pole, it become available with this
optional module unit.

Hotline: 1900.6536 - Website: HOPLONGTECH.COM



CONG TY CO PHAN CONG NGHE HQP LON

MCR switch (MCR-SW) J

With this MCR switch, at the time of breaker closing from OFF to ON the INST (Instantaneous)
characteristic works, and then after breaker is in closed (ON) position the INST characteristic
becomes ineffective. This controlling function of INST characteristic is useful for the protection on
the short-circuit fault at the time of closing and also for expanding the selective combination with
branch breakers after closed.

The factory default setting of "INST/MCR pick-up current setting dial" is usually set at "INST", so if
the function of this MCR switch is required, the dial should be changed to set to "MCR".

Temperature alarm (TAL) J

When TAL sensor is installed in the breaker, temperature alarm is operative. When the temperature
of main contact exceeds normal level, temperature alarm is indicated by LED on main setting
module and also the output contact is made energize if power supply with output contact is installed.
It is possible to know temperature rising which is caused by wear of main contact because TAL
sensor is installed near main contact. When the temperature of main contact goes down to the
normal level, temperature alarm turns off automatically.

Field test device (Y-2005)

The electronic trip relay can be checked by this field test device when the breaker is at test position
or disconnect position. The breaker will trip when tested with this device.

Y-2005 specification

100-240V AC 50/60Hz

(available voltage range: 85-264V AC)

100VA or less

Voltage signal equivalent to 1%~2500% of Rated current In (CT rating)

(continuously adjustable).
* The output at 100% of CT rating is 141mV at 50Hz or 170mV at 60Hz.

Input voltage

Power consumption VA

Range of signal output

Test power output and trip

30V DC 5W
check power output

Terminal for checking the
signal output

The same signal as the signal output is output to the terminal on the
back side (load impedance: 100kQ or more).

Stop signal input "a" contact, "b" contact or test terminal (ETR)

LTD, STD, INST/MCR, GFR, PAL, PAL2 and Trip check

Test items

* ER check is not available.

Signal level

Max. 2500% of Rated current setting (Ir) (accuracy: £2.5% at CT rating)

Time counter

0.000s +2ms ~ 999.999s +1%

Working temperature range

0 ~ 40°C (humidity: 85%Rh or less)

Storage temperature range

-10°C ~ 50°C (humidity: 85%Rh or less)

Dimensions 220mm(W) x 150mm(H) x 340mm(D) (excluding protruding portions)
Weight 4.5kg
Attachments AC power cord, test cable, carry case

Hotline: 1900.6536 - Website: HOPLONGTECH.COM
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Additional functions

By adding the extension module unit in ETR, additional functions like measuring, display
and communication become available.

List of extension unit (Option)

Name Type Description
Extension module EX1 Base module for display and interface function (indispensable)
Display module (relay attachment) DP1 Display module for ETR
Display module (panel attachment) DP2 Display module for panel board
VT unit VT Module for measuring of voltage, active power and active energy
CC-Link® interface unit BIF-CC | Interface unit for CC-Link®
PROFIBUS-DP interface unit BIF-PR | Interface unit for PROFIBUS-DP
MODBUS® (RS-485) interface unit BIF-MD | Interface unit for MODBUS® (RS-485)
1/0 unit BIF-CON | Module for breaker remote control (Interface unit is required)
oL | St or et ot poston of v

Selection samples of additional function modules (O:required optional modules)
Extension ] ] .
Name matiuls Display VT unit Interface unit
Additional function Type EX1 DP1 or/and DP2 VT BIF-CC BIF-PR BIF-MD
Load current | Display O (@)
Communication | CC-Link® O O
PROFIBUS-DP O @)
MODBUS® O O
Display & | CC-Link® O O O
Communication
PROFIBUS-DP O O O
MODBUS® O O O
Voltage Display O O O
Power
Energy Communication | CC-Link® O O O
Harmonics
current PROFIBUS-DP O O O
etc. MODBUS® O O O
Display & | CC-Link® O O O O
Communication
PROFIBUS-DP O O O O
MODBUS® O O O O
R r ; . r
DP2 - [ ol g
(On the Panel) VT unit BIF-CC BIF-PR BIF-MD
(placed )
DP1 EXI1(inside breaker) separately) Interface unit (placed separately)
Electronic trip relay (ETR) Type designation breakdown
I I I I_ I I Additional function
T O Extension module(EX1) ~ Network
* R - l . . I : O BIF-CC
Main setting module Optional setting module Power supply [ Display(DP1) I:D BIF-PR
WS1, WBT, W1, WF1 | AE630—1600-SW, G1: Ground fault protection P1:100-240V ACsDC [ Display onto panel board(DP2) L gjFvp
AE2000-3200-SW, o ) LI VT unit(VT)
AE4000-SW N5: Neutral pole 50% protection P2:24-60V DC
WS2, WB2, WM2, WF2 | AE2000-SWA, E1: Earth leakage protection P3:100-240V AC / 100-125V DC
o AP: 2nd Additional Pre-alarm with output contact
V1S3, WB3, N3, WF3| AE6300-SW NA: Without optional setting P4:24-60V DC with output contact Wire system (when EX1 is specified)
- . P5:100-240V DC [ 303W
WS : Generaluse ® ETR Auxiliary Equipment with output contact (SSR) Ex [ 304W
WM: Generator protection use [J Temperature alarm(TAL) CTING [ Normal connection
WB : INST only CJ MCR switch(MCR-SW) Neutral CTINGT) O Reverse connection
33 WF : Protective coordination use Exte

Hotline: 1900.6536 - Website: HOPLONGTECH.COM
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Extension module (EX1) «@

This is the base module that provides various additional functions with combining Display module
- (DP1/DP2), Interface unit (BIF-CC / BIF-PR / BIF-MD) and VT unit (VT).

1 Various measuring elements, high measuring accuracy

By adopting high-performance ASIC, various measuring elememts (load current, voltage, energy,
harmonics, etc.) and high measuring accuracy are attained. Refer to page 34 for more
details.

2 Communication function

transmission of data between ETR and Displays or Interface units. Besides, it can be
1 extended the function by connecting with Max. 2 display modules and 1 interface unit in
parallel.

Display module (DP1/DP2) A

I | With the advanced internal communication function of this EX1 module, it is achieved rapid

This is the module for display and setting of the various information like measured value, trip
and alarm status, ETR status for display and output contacts setting etc...

1 Multi display of measuring element

It enables to easily monitor the comparison of each measuring element with its multi display
(4 phases multi display of load current and voltage) on one screen.

2 Two-color back light

Under trip or alarm, back light color changes from green to red automatically, which visually
shows an abnormal situation.

3 Graphical display

By adopting dot matrix type LCD, graphical display such as bar graph display of load
current, harmonic currents and characteristic curve is available.

There are 2 types of display module. One is the ETR attachment type (DP1). Another is the
panel attachment type (DP2), which can be connected to extension terminals of control circuit
with 2m cable. 2 units of display modules (DP1 and DP2) can be attached on one breaker.
(As for outline dimensions of DP2, refer to page 53.)

Note;

@ Extension module (EX1) is required.
@® VT unit (VT) is required to display the measured data except load current.

VT unit (VT) A

VT unit enables to measure voltages, powers, energies, harmonic currents and etc.
by connecting the ETR with Extension module (EX1).

S (outline dimensions are shown in page 54.)
A e = i
) - Note;
-‘ 22 @ The length of the cable attached for VT unit is 2m.
= 1 !
-________-“—

Hotline: 1900.6536 - Website: HOPLONGTECH.COM
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Network

Interface unit (BIF-CC/BIF-PR/BIF-MD) d
These Interface units can expand the future possibility in various communication and Intelligent control.
) i
Lo 1 Applicable to various open networks.
: These units are applicable to various open network systems such as CC-Link®,
'.l PROFIBUS-DP and MODBUS® (RS-485), which can be built in easily.
T vy
ﬂ 2 Intelligent control by Multi-data communication

It comes into being the Intelligent control by Multi-data communication through these
interface units to PLC/SCADA, which transfer the measurement Information, setting values,
error information and trip and alarm informations.

| I By using various application softwares for PLC, users can also connect to the
™ | Personal
'k St | network SCADA system.
‘m Y B
s :
D =g | MELSECNET/10 \/’;
_H I Interface card —— " yd MELSECNET/10 CC-Link® / PROFIBUS-DP / MODBUS®

' v ¥V V¥V
BIF-PR (PROFIBUS-DP) Interface | vOUnt Wl
PLC Unit I =B n i

Eco Monitor Pro ME96NSR

‘MDU

b - The length of the cable for interface unit is 2m. Note: Some device types are excluded.
e T
H Note:
) @® Extension module (EX1) is required.
BIF-MD (MODBUS®(RS-485)) @® VT unit (VT) is required to transmit the measured data except load current.
/O_unit (BIF-CON) )

The Input & Output Controlling Unit (BIF-CON) is available for the remote controlling and remote
monitoring of the breaker condition through the various network systems.

With this BIF-CON unit in addition to the Interface Unit, it become possible to control the breaker
remotely, like a ON or OFF operations or Spring-charging.

: Function Description Note
. Breaker ON operation 1a contact for Closing coil (CC)
. =
3 . 1a contact for Shunt trip device (SHT)
— Control | Breaker OFF operation (not applicable for AC380-500V rating)
BIF-CON Spring charge 1a contact for Motor charging (MD)
For BIF-CC and BIF-MD, Max. 3 contacts
Monitor | Digital Input (DI) monitoring | monitoring are available.
For BIF-PR, 1 contact monitoring is available.

Drawout position switch (BIF-CL) i

With this Drawout position switch (BIF-CL) in addition to Interface unit and 1/O unit (BIF-CON), the
remote monitoring of draw-out position become available in case of the breaker draw-out type.

Function Description Note

Monitor | Breaker Drawout position Position : Connect or Test or Disconnect

Hotline: 1900.6536 - Website: HOPLONGTECH.COM
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O :can be displayed by DP1/DP2

@ : can be displayed and set by DP1/DP2

Combination sample

]+ &

Type

[@][@]-[®] :exiopicopr2’

[@][@]-[®] :&extopicopavr

®Main setting module

WS /WF WM WB

WS /WF WM WB

@0Optional setting module

NA|AP[G1]E1[NA[AP|G1]ET[NA[AP[G1]ET

NA|AP|G1[E1[NA[AP|G1]E1[NA[AP[G1]ET

®Power supply

P1~P5

P1~P5

Measurement

Load current (£2.5%)

©)

O

Leakage current (+15%) "%

o] -

Voltage (+2.5%)

Power (active,reactive,apparent) (£2.5%)

Power factor (+5%)

Energy (active,reactive) (+2.5%)

Harmonics current (+2.5%)

(3.5...19th)

Frequency (+2.5%)

O]0|0|0|0|O

Trip history

LTD

STD

INST

GFR

ol-1-1-

ol-1-1-

ER

ol - -[-Tol=1-1-

ol-1-1-

UvT

O Note 2)

Alarm history

PAL1

PAL2

OVER

GFR

EPAL

ER

TAL

O Note 3)

Characteristic setting (panel attachment product [DP2] only)

LTD

©)

STD

INST

PAL1

PAL2

GFR

EPAL

ER

Setting

Contact outputs setting change

Date & Time

Demand time

Alarm holding method

Reset

Trip and alarm information

Measurement information (min. and max. values)

ETR information

Main / Optional setting module information

Error information

CT rating (In)

Phase line method

Normal connection or reverse connection

O|0|0|0|0

O|0|0|0|0

Note 1) 2 units of display modules can be attached.
Note 2) Display is available only when UVT module is attached.

Note 3) Display is available only when TAL sensor is attached.

Note 4 ) Included the accuracy of ZCT.

Hotline: 1900.6536 - Website: HOPLONGTECH.COM
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Electronic trip relay circuit diagram

Upper side terminal

I I I 1 Electronic trip relay (ETR) ™ i
/ rip coi
‘ B B B /] ® B B B B
5 | ‘ Characteristic Setting module ‘
|
> ! ® Va2+
S |
Q | =
> I =1
OX()mm 5 g %
= T o 3]
(] T = >
g ) 5 g >Vl Micro- @
o ): S 3 @ asic processor ® " !
s i} 9] —————— — —+
Ol (i | B Load current LED
e & Constant voltage ‘ o
= | cireuit Setting input |
31| H
o |
s(]) | ‘ ‘ RUN, ERR. LED |
17} T B -
3 I I 3 8 ‘ B ‘ Trip indicator LED
"’ ! S 8 g 2
- [l c D= L —
c | s 28 £ _ — p—
@ [ == 11 3 % E g — —
5 [P A— oH 3 g° o Power supply
() i = o s L with contact output |
A % | |
! E
I
Test 8
connector o
o}
7

bl

Alarm contact control circuit

composition circuit
and