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Full line-up & Compact

Up to 63004, ACE provides fully lined-up 3 frame.

For each frame, there is just one size, which is smaller and
more compact. it makes it possible for you to design the
optimized volume panel

630 — 2000AF 630 - 4000AF

W=334 mm

4000 - 6300AF




Trip relay

N type A type

LIS/ G Thermal

LiS/NG i Thermal
- =

Setf Fower * Remoie Reset
ATC Timer mounied = hAsdbus JRS-$83
Fault information (LED) * pProfitsn-DF

» Self Power

* ALC)OC 100 — TFY

* O 24 - oo

* FTC Timer mounted
Fault Aeoording (10£4)

*

Trip relays series

M Type (Mormal)
* Seif-power & Current protection

A Type (Ammeter)
= Current Meter 4+ Current protection &
DO pontrol 4+ Commumication

P/S type

LIS GiThermal (Comtimuoat)

LIS O MO FRIFF TP T
Mrasuremenk ViA Y WhiIFIPF
Harmonicy [&3th), Waeform 5 Type}
= IS

Bemate feset

MAodbus s RS-L83

Profibus-0F

® AC/DC 100 — 23

DC 24 - 60

* ATC Timer mounted
Event Recording [236E4A)
Fault Recording (FS0EA)
Fault Wave (5 Typel

P Type (Power Meter)
= A dype & Power Meter o
Voltage fFrequency "Unbalance protection

5 Type {(Supremes}
= P type + Harmonics analysis (83 thi 2
Fault wave recording



Accessories
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ACB

B0 Tip relay (OCR} Auodiary Switch (8%)

B Mosor (M) Il Ky Lock (K1), Double Key Lock (K3)

B Casing Cail {CT) il Counter (]

[E3 Shunt Coil (3HT) B On/C4f Button Lock {B)

B Under Voltage Trip Device {UNT) [E Miss Insertion Presventing Device (MIF}

I Doar Interiodk (D) [ Automatically Dischange Mechanism (ADM)
H MOC (Mechanically Operated Call Switch) B Manus! Resst Button (MRE)

I Mechanical imterlock (MI)



Cradle

IR Safety Shutter (ST)

B Manual Connecior

|ER Zero Arc Space (TAS)

BN insulation Bamier (IR)

I8 Cell Switch {CEL)

B Doar Interfod (D)

[ MO (Mechanically Operated Call Switch]

1) Mecharical Imtedock {MI)
B Miss Insertion Prevent Device (MIP)

[ Cladle Mounting Block (CME)

I Shorting "b™ Contact (SBC)

IE Safety Control Caver [SC)

I8 Automnatically Discharge Mechanism {ADM)
I} Racking interiock (RI)

IE Safety Shutter Lok (5TL}

Others

HH Condenser Trip Device (CTOY

il Door Frame [DF}

I Dusst Cover [DC)

i OCR Tester (OTh

BT ATS Controller (ATS)

8l Lifting Hook [LH]

B Dwrramy ACH

B UNT Time Dielay Controfier (LDC)
1 Profibus-DP Communication madule
B Remote 170

B Temperature Alammn



Multiple connections

Various installation methods

Standard connection

Harzontal typs

Mixed connection

g |

HorizantalVerticad type Vertical/ Harizontad type Hezizansal { Front type

‘erticalf Frang typs Front/ Horzonta! type Front{ Wertical type

= Front connection type is available to be connected regardiess of the depth of main cincuit tarminal,
and it is suited for the panel required for limited mstallation space.

= The vertical and horizontzl type terminal are moduls types which can easily comose the vertical
and horizantal terminals by rotating 90"
Westical and horizontal terminals are different each other for over 32004F ACBs

Plzzae refer to the mtng sty Page 18~ 21} becaume the istaRaton method B o aceording o the rated carment



External configuration

Fixed type ACB

Terms

0 Trip reiay

@ Counter

@ ON button

@ OFF button

@ Charge handle

@ Rated name plate
@ Charge/Discharge indécator
& ON/OFF indicator
@ Corporation logo
i Arc cover

P Terminat cover

@ Cradle

i Draw-out handle
{0 Prsition indicator
i Handle storage space
i Pad lock button
i Art chute

B Control cover

B Fixed type bracket

Draw-out ACE (Cradle)

scese®

&858 &

10



Cradle (Internal)

Cradle (Rear)

Terms

@) Termina cover of control dreuit
@ Cradie finger (Line side)

@ Cradie finter (Load side)

@ Draw-out handle

@ Position indicator

@ Handle storage space

@ Pad lock button

@ Connecting conductor (Line side)
@ Connecting conductor {Load side)



Internal configuration

12

Terms

B Arc chute

@ A switch control terminal
@ Control power supply terminal
@ Trp relay control terminal
& Camrying arip

@ Trip cof or UNT ooil

@ Mechanism

@ Main body

@ Counter

il Trip cod

il Chosing cod

B Motor Ass'y

B Au. switch

B ON button

i\ OFF button

ilh MTD base

il Trip relay

i Front cover
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Terms

B Control cirowit terménal block
B Control terminal

@ Auiliary switches

@ Cosing, Trip, UVT coil
@ Trip relay

@ Front cover

B Mechanism

@ Charge handle

& Trip spring

il Cosing spring

i Drawe-in/ out dievice

B Arc extinguishing part
@ Moving contact

1B Fivedd contact

B Conductor on line side
il Cradile finger

i Cradle

il Connecting conductor
il Poweer supply CT

@ Conductor on load dde




Ordering

ACB & Accessories

Ampere Frame siee s
i phnsr armay %z of pole mﬁﬂ' cuerent
— 00 | Without DCA & T Dezw-must type
SIBAF :‘““'L i ot s 1 | Manusd cormection
HEN o o 3 |arm o | aneia ]
o o b Aeomatic
Al ] i Toa | 200 L P
AKH o8 | EIGAF e md*l"'
08 | Boow | Horizontal hype
r
Revens M | 105 W | Veriical fpe
: ¥ | eae type o B 12| 1308 Minzd by
et 18 | 18008 W | Line: Homontal
20 | 20004 | toad: vertical
Wizd tppe
W | Line Vertical
Load: Horroedsl
F | Fromt type
IFTAF
o 2| 3P E)
10 | 20004F bype
RST (M)
AEH AES
aF
78 | 1300AF AEverss S
_ " & |apiE K 23 TM00A
22 |3a008F :“"‘m e T
#0 | anooaF T
IFLSF
Sinndaed
40 | 4000AF [ 3 |3P(F an | anona
ripe.
RET{NI
s
ap
OO0 Reverse
— f “' & [4PEY) 50 | S0004
phane bype
HRST
IFILP
£ | 400AF =
o Sinnidasd ] 0004
[ hyp= |
RST{N]
AKH A5 30 | 10008F = 0 | 30008
T Arwrrs E-—
w & |aFim T
2 | EI00AF phaas type il
NRST Jo0a

14
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i =

5|5|E

P P e
D AX w
Muoter ratred vohage shimt ool rvtedd wnltage Tip reley
Witthout 8oter 0 | wethout Sheed coil Aefer in 27 page
BT 100 - 130V D1 | ACIDC To0 - 130
DL 700 - 190V oa ALIDEC 200 - 230V
[ D 123 “pa | oC 129W
DC 24 - 3% | DC2a- 30V
OC 48— g | DEC 48 - BV
AC 380- 417 D6 | AC 380 - dBOV
AL 448 — 480% o7 | AC 28V
ac B
Chorinyy ciail rated voltage choving ool pated wilasge LT 2ok mated voHage
Do Without Cisung call_ Ak standard OFF-Charge 323t 00| Without UVt ol __
01| AC/DC 100 - 130% &C | Standani ON-Chame 3a3h 1 | AC/DC 100 - 130V
B ACTDC 100 - 230V _ BX [ Stendard OFF Charge 3a% N[ ACIDC00 - TV
O3} OC 129 BC| Standanf OnN-Change Jah | o 1w
‘pajpC4-3oN | ‘llg‘h tapacity OFF-Chame Ja%h M| DCpa-a
D% DC 48 - BOY "R #igh capacity ON-Charge %a3k B[ DC e -
“b6| &C 380 - sBOv {CC | Standard Gh-Charge fissh “un | AC 380 - 30y
or|acaEmy ‘3T | High capacty ON-Charge fissh uT|acev
. L
Accesuole
Al |ALY = MRE Trip slamm comtact 18 & Ssren] rexet bofon
Al = LT =+ WRE Trip slamm rontact 1a + Sansal reset burton
A3 | ALY = MRE + RES {AC/DC 100 = 1308 Trip sfarm comnct 12 & Ml reset bufion 4+ Remote neset ywitch
A4 | ALY & MRE & BES (AC) DT 200 - THN) Trip alarm comack fa 4 Waml reser bufton + Remste reaet stch
A3 [ALY s MRE & Auto reel AL 4 i Fewet hpe
AB | ALY 5 AL & MRE & Auto reset A2+ Auto reet b
AT | ALY = MRE + RES (AC/DC 100 - 130W) + Buin reset &3 4 Auto reset ype
AR [ ALY = MRE & RES {A0/0C 200 - PN + Awin resel &4 4 Aubs resel hype
C | Counter
5 |8 Chamge watich commenication
B ] ONLIOFF btion lodk
MM meechericl imteriock
1] DN or R8OeC Doy ieferioci or Mechssical Opemated Ceil Switch
L Ky Lock
K |E Ky iimionk et
o (D3 Ky tock doubée
B [RCS endy o diose walich
T |m Temperature Alam
H il | sHT2 Desahle Shut Coil

15



Ordering

h-f#
ENEL
4 |ar
AKH-40-— 306
ARH-83G
o sonneuns
N e
i Al wonnechion
AES-40E e p—
TR L
a0 - A
e e connectin

18

‘Comnectinns Safrty shutker
| Homuntsd type Without
"W | Wertical type safery shutter
Lo e winth aley

| Mixed 7ype abater
M | Lire: Horizortal _

Loadf: Wertical

Mesed type R
N | Liewr Yertics!

Lovad: #ortzontal Withoat
e M tire cover

5 {with
A cover




Trip relay

Trip el type Communicatmn & priection Contrsi wiltage & frequency
| whthout iip by 8 | without trip relmy a |'ﬁl1|huul: trep relay
H G (]
H | Mol & | whhout comm a is:H-?qu.ﬂ-Mr
3 | sel-rower, 308z
A & o
Ameter G | Earth keakage o | seb-Fower BoHz
L_Earrh irakage I':lJ:mIEI’_ _f_uul'l curest 5 3641 1 |AC/DC 100 - 130% BO0HZ
E | Earth beakege {extemal €7, o curent > 3083 1| DC 14 — B0, BHE
C | Earth leakege + Comm 3 | sel-Power, 508z
Kk |Ee Eun'.h ‘:aim_J_ I:uznlal . huiz TP < _bm.- + Comm & | AC/DC 103 — H-I:I'-: MHE
X Eurh Ieninge -.rJ:I:rruJ l:T. fauk curresd == 308) = l:n:-mm 7
F L] 1
7 | Power meter ¢ | Earth feakage + Comm 1 {AC/DC 1060 = 230% 60Hz
_K | Enrth leskage [extemal CT, fmlt cument < 304) 4+ Comm. 1| DC 24 - 8O, BTHE
X_| Earth feotage fexiemal CT, fault curesd > 304] + Comm & | AC/DC 100 — 130% J0Hz
& | Pre-irip Alarm & Comm, 7 D 24 — BN, 30Hs
5 T L

| Supreme meter

£

Earth keakage + Comm

ACTDC 100 — JHI% S0Hz

& Earth feakage [extemal T, st oorent © 304) 3 Come

2 | EC 24 — oK, E0He

& Earth leskage lextemal CT, foult curresd » 304) + Comm

& Pre-TopAlamm & Camm.

& VACIDC 1085 — I3, 30HT

7 [pc7a- B0, J0Hz




Rating

Tipe AKH-000 | AKH-0ED | ARH-T0D | AZ3H-130 | AKH-18D | ARH-200
Ampeis frame |AF) 530 ] 100 1250 1600 T000
200 A}
Aated curest (4] i mm abaoT fro] an 1000 1230 1600 T000
834 E040
Serimg ourest (&]* LControl frig rehay {,.. 2/1n maa) e — .00 2 in max
Amted comersst of newtral pole {8) pres 400
B30 1000 1230 1600 000
[20] o
Anted imulation wotinge {vh Lt LN ]
Riried operating woftege () |LE] &30
Rsted impulse wentend woliage V) (Uimg) iz
Frequesay [Hej E 1T
humbar of pokes (7] 34
Rated hresking capacity fka sym —— .. [ T )
AL M0/ 00T Iew ABOY ABDN IOV ]
ECRN I Soviscovitam [
Amed service hreaking capacity fkd) i) — o km T00%
Rated making canecty Gk pesk] EC egmdg-g 20W/230V /38 2TV 127
AL 30 BT Jiemy ABITY BN IY0OV =7
i i rryp—r— o
Anated shat-time (F -1
withinnd cumrent (k&) ([1="] e =]
S ' [
-Elpui.hgﬂntirnq Maxmmom total breairing time 40
Mt chosteg tme ]
Life cycle ftime) Mechanical  Wihout maintensmcs: m008
Wit maeirmance =000
Eletraal it hout p -]

Witth mardesance e,000
Connectons®* Diraw-oul Wmﬂu ' - H B [

{ Fneed ‘ertical connection L

Front comnection :

[ pr——r I e
weight [kg) Draw-out type  Mainbody  Wotor dharging type 03174 ToUEY
taetan oo o) Whemen chisiog g sirm o

Cradle anly FETEF] i4e
Fraed fype Wistor charging type 34784 W4T

Wl mug:ruit“z EFIT rd 343
External dimemions (me) Dmaw-pir 3F 40 x 1343 ITY
[Hew oD oypE 47 430 n 455w 3T

Fxedtype 3P 300 x 300 ¥ 193

a7 300 x 3% w 193

Trip relary N, &, B 5 bype

Cevtiicole & Approval KEMA

8 - anrn () e

18



ax-oet | Aozt | Axd-roe | aRH-I3E | anksk | axiam | acwase | aceaze | se-ae ArH-40G | ARmt0c | ameas
[ =00 1000 1250 1000 2000 2300 1300 4000 5000 %000 8300
63 200 1000 P 1600 To00 100 1200 4000 4000 %000 8300
04— L6) @ in max o4 — L) £ in max
&3 o 1000 1720 1000 100e 1300 1Z00 4000 000 %000 300
1,000 1.000
130 130
12 12
5000 50100
3.4 E
100 130
100 130
5 100
100 0%
F 330
130 130
187 0
5 100
7 100
LN 100
& 0
B0 B0
13008 16000
00 15,000
3,000 2,000
10,000 3,000
S i
- .
2711 104/ 147 181213
E30101 1025143 179218 1
T RTINS —mpr T
i 831100 81123 102 120
EY aLrom B0 101128
308 4128 373 S % 1 TE § 373
4301317 £ 373 200w 10130 373
300 2 3TEX 293 300 3731 3293
00 1 493 3 298 30 18811297
W4, .5 fype WA, .5 fype
WEMLA WEMLA

18



Rating

Tipe AEN-00 | ARN-UBD | AKS-10D I ANMF130 | AKN-100 | AKS-TOD
Ampeis frame |AF) 530 ] 1] 1250 1600 T000
200 A}
Aated curest (4] i mm abaoT fro] an 1000 1230 1600 T000
834 E040
Serimg ourest (&]* LControl frig rehay {,.. 2/1n maa) 0.8 — 1.0} & & max
Amted comersst of newtral pole {8) pres 400
B30 1000 1230 1600 000
[20] o
Anted imulation wotinge {vh Lt LN ]
Riried operating woftege () |LE] &30
Asted impulse wintend woltage () [Uimg) 12
Frequesay [Hej E 1T
humber of prles 7 34
Rated hresking capacity fka sym —— .. [ T na E]
AL M0/ 00T Iew ABOY ABDN IOV k] ]
ECRN I Soviscovitam 30 o1
Amed service hreaking capacity fkd) i) — o km 100% 100%
Rated making canecty Gk pesk] EC egmdg-g 20W/230V /38 2TV 143 LB
AL 30 BT Jiemy ABITY BN IY0OV 143 T
ICRMAT ey sooy roemY 1 1z
Anated shat-time (F 10 &
withinnd cumrent (k&) ([1="] e a2 s |
S ' o 13
-Elpui.hgﬂntirnq Maxmmom total breairing time 40
Mt chosteg tme ]
Life cycle ftime) Mechanical  Wihout maintensmcs: m008
Wit maeirmance =000
Eletraal it hout p -]
Witth mardesance e,000
Connecton®™* Dirawe- il ksl commetton . [
{ Fneed ‘ertical connection L
Front comnection
[ pr——r I e
weight [kg) Draw-out type  Mainbody  Wotor dharging type 03174 ToUEY
tae1am tonth el aenn charging type [T am
Cradle anly FETEF] i4e
Fraed fype Wistor charging type 34784 W4T
Wl mug:ruit“z EFIT Pl 343
External dimemions (me) Dmaw-pir 3F 430 13348 373
[HeweDi { - rype 4F 430 x 4193 373
; Fxedtype 3P 300 £ 300x 150
a7 300 x 3898 19
Trip relary M, &, F hype
CEMA

Cetificote & Approval



ARS-TOE ARS-T5E ARS-32E ARS-A0E ART-RE ARSI AELA0G ALS-B30
2000 2300 306 200G 5000 %000 5000 %000 6300
30, BOD
1000, 1230 1300 EF 4000 4000 %000 4000 %000 8300
S8a0, 2000
4 — 7.0 ® in maa 04— 106 @ in max o4 — L) £ in max
30, 800
1006, 1730 2300 100 so0a 000 %000 000 %000 300
1800, 2000
1,000 1,000 1,000
[ 130 130
12 12 12
R 50/ 00 50100
14 3.4 3.4
n 100 120
n 100 120
" 5 100
100% 100 0%
127 Fr 164
17 130 164
187 187 0
" 5 100
™ 7 30
Lt} L B
I &0l &
0 0 B0
Ll L 16000
10,000 1500 15,000
2,004} 1,000 1,000
10,500 3,000 3,000
— - Al i
. . .
570168 1087147 1430173 181213
237 1o 1624143 14317 179218 1
T IBE T TRISO —mpr T
a4/ 03100 T804 81123 102 120
a3 Bl Tara1 B0 101128
430 % 452 5 ITH 480 8 6738 373 % 1 TE § 373 B
4305327 8 373 4801 7292373 200w 10130 373
300 % 37E X 173 300 2 397 1293 300 3731 3293
300 & 493 & I 00 3 767 1 298 01 8681 2297
, A, P iype WA, F iype N.A, P iype
KEMA WEMLA WERLA




Trip relay (OCR)

The trip relay of ACB provides the additional protaction functions for woltage, frequency,
unhalance, and others in addition to main protection functions for over current, shor-circuit,
groend fault. It supports the advanced measurement fumctions for voltage, current, power, electric
energy, harmonkcs, communication function, and others

Analog trip function interlocked with mechanism enhanced a durshility of devices as well as the
breaking capacity of ACE.

Tone selective interlocking function makes the protective coordination more simple and thermal
memary can be apphed to various loads,

Contents

Trip relay types 23
N type: Normal type 4
A type: Ammeter type 26
F type: Power meter type 8
5 type: Supreme meter type 30
Operation characteristic 32
Meazurement function 34
Man machine interface E L
Protection element setting 36
Measurement elament display 37
Characteristic curves 38
L5 - Zone Selective interlocking 43
Remote reset and digital B0 44
Communication A%
Event & fault reconding 16
System block diagram 47



Trip relays

Trip relay types

Cisalfication N hpe A tgpe F e Ty
Exirennis
Current L5 G Theermal LS4 G Thewmal - L5100 G Theeyrma| { Continome) - F by
pioteciion 741 |Proctecitve coordnationd | - 251 {Procieclive coomdinationd
ey P e e T
- iDseery Limddeer cumment
Other
- Daeery Limdeer frequescy
o s unhafance {voitage  Coreentl
Reverse powes
Cimment §RS5{TIN + 3 Phaase Vioitage | Carvend AT Weoion | - 3 P Voltoge § Cament RMS MNector
- Porwes (% 0 51, PF (3-Phase| Power [E @, 5 PF (3 Fhase)
- Energy [Prisee Negattee] - Enerqy (Penifve { Negatoe)
N anurrement - Frequendy, Demand - Frequescy, Demand
function + Yoltage Curent harmonics
(138 — B3th]
~ 3 Phme Wovesforms
THEL, TDD, K-Facior
- fine adjustment for iong (' short time |- P
Fine adjimment deey ,-..-.HI.-u Tg?nund type
+ Cwrsined prodection relays DO Galarm] | - P oype
Fre Trip Almm [Ground Tauft i not anmilsble when
usimg Pre trip alarm
<300 Fawed] - 300 {Programmshieh P e
DRl et L 511, G Alarm + Trip, Alarm, Gemeral
- Complisece with IECB0ZYY-3 - Py
TR wctreny - HIT WIT, EIY, OT
WodieES - 263 - Modbuss RS — 429 Meodbuy RS - 483
Sy I - Pealits - OF |- ot -pe | o e
Self Power - Sell Power TACIDC 1002907 BCIDC 100 - 250
- Poweer sounce wocks over 0% | - Power sounce wons, over 0% | - DC 24 — 63 - DC 38— S0
of leard cument. of lnad e
Frwes wupply Esdernal power soune e B pronection fonctos (L) 50 G)
reyuired dor comm. 18 viill ender nermal operation
AC 1D B0 — O without commi poer
- D 34 — 0Oy
HIC Smer At bl EULE + Jomilshle Svaiiahle
o - Lang time defay H type L * N by
i Shori time delay /minmeseom
lerdll’t — — —— - — R——
: 1@ records - 198 remnds 256 recontly
it i) Crault i Oesrem/ Date and Time) | [FoultsCureest) Date s Time) Laast fault wawe recarding {3 Fhasel
Eyer proarding 8 recorch (Congent, Siatuy, Dade) - Py
Operating ] Aert, Wi Up iDowen, Left) | - A bype - & type
naticn ight, ety



Trip relays
N type: Normal type

w Optimized protectson function
w O{H, DCGR function according ta FECE0A4T-2
m Drverload profectan

- Lomg-time delay

- Thermal
w Shon-circuit profection

- Short-time delay /Instantaneous

- 't On/ O optional (for shon-time deday)
m Ground faudt protectsan

- 't Oni 04 optianal
m Self -Povwer

1 LED: Indicatian of tip mfo. ond overlond state

iy LED iedirn g groend-fauk
l— — Isd It LED indicating shon-tme or instasisneous Bippisg
Ir: LED Indicaiing long-time deloy
— 5P Sefl-prodection and battery test LED
Alarm: LED indicating 2 oweriomd
iTern on sbowe S0%, Bliok above 10%%)

I Reset ey Faolt reset or battery dheck

3y, I Long-time canvent setting. i Long-tame tripping delay settng

& bz Short-time ooment setting, tid Short-fime trpping delay setting

o B Instambanecus ourrent setting

@ ig: Growmd fawlht onTent setting, ty: Groond faolt tripping deisy setting
7 Fesd terminal; OCR test teninal {Connected with OCR tester)



Protection
Long time

Cuirwend setting (a) =lnu_ a3y 68 or 0.5
F=luu. i 0B3 0EY g 05 pS8 14
Time deley (xh it il 113 30 g & sa  of
Aocoracy =15% orbelow  n@ie0 x b 03 1 I B 1 ¢ af
100 {7 15T 03 D& 138 b 1 LE S
Shart e
E———— kd=kx.. 13 x 1 3 ] ia aff
Acruracy: 10%
Time defiry (3 @10 a b oo% @l e
Y
L] Bn £l
BD 140 280
ratrtamemn
Currem setting (&) i=hx.. 2 3 = B LF 3 off
Trippeny time belorwr S0
Grooed Fault
Packe-up (4]
Acopary- =10% {g=8ainl =l 02l a3 .o4a an oa Lo of
£20% (0 db.
Time delay {3} @1 1l ok ] ad
ftom ol n 04
from MOTETmeym 20 % o060 300
Max Trig Time (ms] B0 fap a0 a4an




Trip relays
A type: Ammeter type

m Orverload profectan w Fault recarding
- Leng-time delay - Records Max up to 10 fsult mformation about fault
- Thermal type, fault phase, fault data, occumence tme aof fault
w Shor-circuit profection w 5B0 {Select Bafare Dperation)
- Shori-time delay /Instantareous - Kigh reliability for control and setting dhange method
- 't On/ 01 optional (for short-fime detay) w 300 [Migital Cutput)
m Groind fauit profectsan Fized
- 't On/ (i optianal ® Communication
w Realization of prociective coordmation by 251 - Maodbus/R5 485
(Lone Seladtive Inteneviooing) - Profibus-DF

m High-periormance and high-speed MCU bailt-in
- Acnurale measurement with tolerancz ol 1.0%

0 um: Indicstion of measurement and information

# LED: indication of trip info. and overlosd siate

— |g: LED indicariing ground-lasik
Isdi k& LEE indicating short-time or nslanianemn ripping
It LED) inciicating bong-time deimy
— oF: Seff-proteciion e bafiery tesi LED
~ Alare: LED indiesting am overinad
{Fern on above 50%, Biek above 10%)

Resed FESC: Fault revet-or E3C from menn
Enfer: Extes info iecondary menu or setieg nput
" Lip/Dowm: kove the cunor upf down on smee o
incrense S deresse & setng value
— ‘RightyLeft: Move the cursor or sefting right/ left
on sepeen (Fotationd
Meme e display — Mesvrement deplay

@ Morve th mem o reset

(& lm, Ir: Long-time currend setting, tr: Long-time tripping delay setting

(0 Isd: Shaort-time oevent setting, tsa: Shart-time wipping delay s=tting
([ Instmntanemes @t setting

M lig: Grownd fault qurrent settng, tg- Groond fault tripping defay settng
I Test terminad; OCH fest teninn| (Connacted with OCR tester)




Protection

Long time
Cureerd setting (A) =x 23 e 07 68 02 149
E=lun G GBI DAY 08 05 053 08 458 14
Time delay {sh (03 n b 123 I3 W 00 00 300 &0 00 of
Eroipacy: £15% or befow  ir2iA 0 2 ) o3 1 2 4 g 17 i) 20 of
o0 7.2 e o34 Des J38 217 33 K3 10 38 of
short ime
A b= 13 2 3 4 31 & @ o of
Accumcy: 10%
Tome defay fu) @10 1k It o by Bl BRI 03 04
it on oi 0I a3 o4
(o MOWBTmein 20 0 10030 30
Max TipTime ms} B0 %40 280 340 440
ralerfanesn
Cumert setfing (A} b=l - B | [ ] 1. 12 13 of
TripgEng hme below S0ms
e fault
Fick-up (8]
Arcwacy: 210% (lasoai) B=ine. 02 &3 04 03 es 07 03 L0 o
1% (g dini
Time delay 3} @1 11 't ot 0eF Al 02 03 e
2 Tt om el Bl 0z aad
o MnmpTmeim) Jo 0 fon gee 300
MacTnpTime(m] B0 140 280 3400 440
Earth leaknge (Optim)
Curres settmig (A} i el 7 3 1 W W 30 of
Time delay |ms) ALarm Time (ms} 148 130 3% B F0
AcciEacy: $13% g Trig Time: {m) 148 130 3IW B
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Trip relays

P type: Power meter type

m Orverload profectan
- Leng-time delay
- Thermal
w Shor-circuit profection
- Short-time delay /Instantaneous
- 't On/ O optional (for shon-time deday)
m Ground faudt protectsan
- F't Oni 04 optianal
m Protection for Dwer waltage! Iinder voltage / Over
frequency/! Under frequency/Unbalance | Reverse power
m Realization of prociectrve cooedination by 251
(Zone Selactive Intenerl ncking)
m The fire-adjustahle setting by knob and Key
m DAL seitang (51T, VIT, EIT, DT curve}

D Eey: Mowe 10 menm o reset

w Measurement and Display Function
- High detailed measurement for 3 phase curent!
‘oltage | Powwer | Energy [ Phasz angle ! Frequency | PR/ Demand
- 128 » 128 Graphic LCD
- Indicates urentvaltage Vector Diagram and Wasefoem
m Fault recarding
- Records Max. up to 256 fault information about fault
type, fault phases, fault data, orcurrence time of fault
m Event recording
- Records events of device related to setting change,
operation and state change. (Max up to 358]
m SBD {Sedect Bafore Dperaticn)
- High refiaility for conirod and setting change methad
m 3 D0 [gital Output|
- Programmiatile for alarm, trip and genesal DO
w Commamication
- Modbus! R5485
- Profibus-DP

Ul @raphixc LCD- indication of messurement and sformation
4 LED: Indization of trip info. and overload state

{—— Comm: LED indicating comm. state {840k when unning)
\z: LED Indicwiing ground-Fas
kdr ke LED indicnting whort-tme or inviankansous tippang
\r LED imebiating fong-time delsy
SP- Self-pmeection srd babiery bed LED
Alarm LED indheating am overknad

{Tiarn o abowe 30%, Bink sheve 107%)|

b Rewef JESC: Fault peset ar ESC from meno

——————— Enier: Emiew intn secondary menn o setieg input

Ui Decwan; Mdowe the curor upd down oo smes or
Increase [deoesse & st value

RightyLef: Move e cursor or seiting nght /felt
oo sereen (Rotabion)

Mems ey divpley — Memorement deplay

il Ir: Long-timee omrent setfing - Long-time tripping delay setting

1 lse: Short-time current setting, tud: Short-time tripping delsy setting
0 iz instanianeous corrent setting

T lge Ground famlt curnest settting, tg: Grownd fauht trippiog deloy setting
I Test tevmninak O-CR test terinal ([Connected with OCR tester}



Protection

Long time
Currerd setting (&) k=l o4 03 08 67 08 0s 19
Time deley 1 a(h.3 ik 123 73 %0 o0 200 300 s 00 o
Acuncy: #13% orbelow  r@ie0x k) [T I 4 8 1 s o af
0 (7.2 k) 034 oA 13 L7 33 B3 M 3R o
Shart e
T bd=kux.. 3 2 £ 4 4 ] § o
Acruracy: 10%
Time delary (5 @108 s 't ot 0gF Al 0l 03 ed
ftom al 81 03 a4
fyop MnmpTmeim) Jo 0 fon mso 300
MacTnpTime(m] B0 140 280 3400 440
Fon S
Curmes settmig (A i=shx. 3 3 a 8 B W 12 1 off
Trippeny time bl S0
Groorad fault
Piciup (&)
Boopacy =10% fgxadinl lg=ine., 02 @3 pe4 0% @n OoF 08 Lo Of
20 {igaid,din]
Time defay i3} @1 xle 't off ooy @1 B2 a3 a6l
riom al 02 03 ad
r Min THpTmeim) 20 80 60 280 380
Gk Max TnpTime ms} B0 140 280 30 440
Earth leskage (Dpts
Curres settmig (A} i el 7 3 1 W W 30 of
Time delay |ms) ALarm Time (ms} 148 130 3% B F0
AcciEacy: $13% Trig Time: {m) 148 130 3IW B
FIA {Pre Trip Alasm]
Curees sething (A) b=l o8 DAl 07 073 0B BEY 04 oe
::,1::?,':;1 pih 2 x il i 3 w13 ®m 1 ®m 3 of
il Fick-up Time delay (5
i Letiruy range Sep Agrumcy Settmgrange | Step | Accursey
Uinder voltage S0V — OV _Fick-up L E
Oer wotage W Pick-up— 380V v | +9% 1.2 - diger
‘oitnge unhalance &% — 99% 1% | =2.5% or [*=10%]
FETTIE poeEr 13 = kW ThW | 210 i
Over puwer 300 — 3,000k 1k | £10% aees: | s
Currert unbafmee % —39% 1% | =2a%or {"210%) )
ey fremuency B0Mr | UF_Pick-up — 83 NHE | &0 1M
Wz |UF_Pikup -7 tHe | #0.1H 1.2 - dosec
Underfrequeny  SoMlr. | iz - OF Mideuy
30y |3 - OF_Pick-up




Trip relays
S type: Supreme meter type

m Ovverload profectan
- Leng-time delay
- Thermal
w Shor-circuit profection
- Short-time delay /Instantaneous
- 't On/ O optional (for shon-time deday)
m Ground faudt protectsan
- F't Oni 04 optianal
m Protection for Dwer waltage! Iinder voltage / Over
frequency/! Under frequency/Unbalance | Reverse power
m Realization of prociectrve cooedination by 251
(Zone Selactive Intenerl ncking)
m The fire-adjustahle setting by knob and Key
m DAL seitang (51T, VIT, EIT, DT curve}

w Measurement and Display Function
- High detailed measuremant for 3 phase czrent!
Violtage ! Power ! Energy [ Phase angle ! Frequency{ PR/ Demand
- 1B x 128 Graphic LTD
- Indhicates cument /woltage Vector Dizgram and Waweform

w Fault recarding
- Records Max up to 256 fault information about tault
type, faull phases, fault data, oocurrence time of fauit
- Fault wave recording: records the Latest fault wave
w Event recording
- Records events of device related 1o setting change,
operation and stabe change. (Max. up to 256)
m 5B {Select Before Operaticn)
- High refiaility for controd and setting change methad
w Power quality analysis
- Measrement for 15t — B3th harmanacs
~THD, 7DD, k- Factor
w 3 D0 [Megital Outpar)
- Proggammable for alarm, trip and genesal DD
w Commanication
- Modbus/ R5485
- Profibus-DP

) wraghic LOD- indicotion of messurement snd mformaticn

I LED- ndication of trip info. and overlosd ctate

L Comm: LED indicating comm. simie {Blink when running)
lyr LED imcheratiray ground-fault
i LED imdicating shori-time o imiantaneoss frpping
o, LED indicafing long-time defsy
5P: Sell-protection and hattery fess (ED
#larm: LED nclicaling an owerioad
[Turm om above 30%, Blink abowe 109%)
b Rt TESC: Fault revet -or E3C froms menn
— Enler: Emler into secondary menu or seiSeg mput
Up/Toven: $ove the curser up Mdown. on scres of
Incrensederressr & setng value

RightsLeft: Move e ursar or setting right/belt
o yereen (Roiation)

@ Key: Mowve o menu or neset

Mee Menu display — Messrement deplay

“fr: Long-time current setting, i Long-time tripping delay setting
Flsdt short-time current setting, tsd- Short-tene tripping delsy setting
“ili: mstantaneous rrent setting

([g- Grownd fault coeent setfing, tg: Grownd fawlt tripping deloy setting

Afest texminal: OCR test terinal (Connected with OCR tester]



Protection

Long time
Currerd setting (&) k=l o4 03 08 67 08 0s 19
Time deley {1 a(h. 3 ik 123 73 %0 o0 200 300 s 00 o
Accwncy: #13% orbelow  r@ie0x k) [T I 4 8 1 s o af
0 (7.2 kT 034 oAs 13 L7 33 B3 M 3R o
Shart e
T bd=kux.. 3 2 £ 4 4 ] § o
Acruracy: 10%
Time delary (5 @108 s 't ot 0gF Al 0l 03 ed
It om al 81 03 a4
fyoiy MnmpTmeim) Jo 80 fon gss 300
MacTnpTime(m] B0 140 280 3400 440
Fon S
Curmes settmig (A i=shx. 3 3 a 8 B W 12 1 off
Trippeny time bl S0
Groorad fault
Piciup (&)
Boopacy =10% fgxadinl lg=ine., 02 @3 pe4 0% @n OoF 08 Lo Of
20 {igaid,din]
Time defay i3} @1 xle I't off ooy @1 B2 a3 a6l
o [tom al 02 03 ad
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Max TnpTime ms} B0 140 280 30 440
Earth leskage (opts
Curmes settmig (A) i gl 7 3 1 W W 30 of
Time delay |m) Alarm Time [ms} 148 I3 3% B F0
AcciEncy: $13% Trig Time: {m) 148 130 3I¥ B
FIA {Pre Trip Alasm]
Curees sething (A) b=l o8 DAl 07 073 0B BEY 04 oe
::,1::?,':;1 pih 2 x il i 3 w13 ®m 1 ®m 3 of
il Fick-up Time delay (5
i Letiruy range Sep Agrumcy Settmgrange | Step | Accursey
Uinder voltage S0V — OV _Fick-up L E
Oer wotage W Pick-up— 380V v | +9% 1.2 - diger
‘oitnge unhalance &% — 99% 1% | =2.5% or [*=10%]
FETTIE poeEr 13 = kW ThW | 210 i
Over puwer 300 — 3,000k 1k | £10% aees: | s
Currert unbafmee % —39% 1% | =2a%or {"210%) )
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Trip relays

Long-time delay (L)

N Abps %, & Tad e M.

Tk

" .-_.r-r:\!:.-
o
i - Cr ]

el
“ ™

Operation characteristic

The function for overload protection which has time delayed characteristic
in inverse ratio to faukt current.

1. Standard current setting knob: Ir

1} Setting range in P type and 5 type: (0.4-005-0.6-0.7-0.8-0.9-1.0) % In
2) Setting range in N type and A type: (0L4- 100 x1In

- hu: (05-0.6-0.7-008-0.8-1.0) x In

- br: {0.8-0.83-0.85-0.88-0.9-0.93-0.95-0.98-1.0) xlu

1. Time delay setting knob: tr
- Standard operating time is based on the time of 6 x Ir
- Setting range: 0.5-1-2-4-8-12-16-20-1-04F sec {9 modes)
3. Refay pick-up current
- When current over {1.15) x Ir flows in, relay & picked up.
4. Relay operates basing on the largest load current amont RIS/T/N phase.

The function for fault current (over current) protection which has definite
time characteristic and time delayed in inverse ratio to fault current.

1. Standard current setting knob: 1sd
- Setting range: {1.5-2-3-4-5-6-8-10-04F) x ir
1. Time delay setting knob: tsd
- Standard operating time is based on the time of 10 x Ir
- Inverse time (It On) ; 0.1-0.2-0 3-0.4 sex
- Definite time (*t OFf) : 0.05-0.1-0.2-0.3-0.4 sac
3. Relay operates basing on the largest load current amont RYS/T/N phase.
4. Relay can operate at instantaneous current through 251

The function for breaking fault current above the setting valus within
the shortest time to protect the circuit from short-circuit.

1. Standard current setting knokb: 1i

- Setting range: (2-3-4-6-8-10-12-15-0ff} x In
2. Relay operates basing on the largest load current amont RYS/T/N phase.
3. Total breaking time is below 50ms.



Ground Fault (G)

The function for breaking ground fault current above setting value after
time-delay to protact the circuit from ground fault.

1. Standard current setting knob: g
- Setting range; (0.2-0.3-0.4- 0.5-0.6-0.7-0.8-1.0-04f) x Ini
2. Time delay setting knob: tg
- Inverse time (It On) : 0.1-0.2-0.3-0 4 sec
- Definite tirme (1*t Off) © 0.05-0.1-0.2-0.3-0.4 sec
3. Ground fault current =R + 5+ T + N {Vector Sum)
4. Relay can operate at instantaneous current through Z51.
5. The protection for ground fault & a basc function of Trip relay {Internal CT type)

The function for breaking earth leakage current above setting value after
time deiay to protect the drouit from earth leakage. (A, B, 5 type)

1. Standard current setting knob: 1g
- Setting range: 0,5-1-2-3-4-5-10-20-30-04F (&)
1. Time delay setting knob: tg

- Trip time: 140-230-350-800 ms
- Alarm time: 140-230-350-800-950 ms

3. it B onky available with private ZCT or general purpose external CT.

* Motice in setting range

I case of using our ZCT all setting points from 05 to 30A, the secondary current
of ZLT are available.
Howwever if private ZCT & selected the setting range is imited to 0.5 - 5A.

RS TN

P .“,:n'ru Fatams]

.
- .1
{—1 oT %

b

tr

*The necessity of earth leakage relay with extemal CT

- Earth leakage relay with Internal T {standard} operates in the range of 20% -
100% of the rated current.

- If the rated current of ACE increases, the standard operting current of earth
leakage relay also increases.
ex) A00AF ACE of Min. earth leakage relay current, 004 x 20% = BOA

AF0AF ACE of Min. earth keakage refay current, 40004 x 20% = 800A

- Thus, ACB provides a sofution with CT which can be installed externally to adjust

sensibiity of earth leakage current which can operate refay. (separate purchase)

33



Trip relays

Measurement function

Weasuremerd
Clens i Detalld slement Lied M_ AiFacy
Ling cunrent In, il ke £
E Curresd Hormal current e & E0A - 55,3354
= Revene turen ke
Ling unitags viah, whe, Voo %
Fhime velinge e, vl Ve I #%
Vplimme L B0 - fs0Y T
Normal voltage ¥ | ——
Rrverse viltnge [ 1
Lme--lire inble, Ovebdh, Svablc o
Line-to-current Z¥abvbe, £isbien ] !
g Phase-fo-phase Shimih, e ] L=
Phase-to-cumeni Linln Svblby svicke =]
Aartive power Palabj, Pishel, Fojcal & W 1w -aSosay. | x3n
Povsr Reaciter power Quinkl ghilech, Grical, § Evar | Tvar-95 99V | E3%
¥ powre Salabl, S, Scical, & i thvs -ggaosom | =
1
WeHafabl, wHbfho, EWh
Aurtive energy R |tk - S99 3%
\iARHaish], ¥ARKRE, kiarh | T |
Erzngy Reacties energy g Mmm71HMh 5555 9504arh I*lh
ritdtaslah, nweibibc), wk | [
REVETSE DOive BRI cal. FiH | WY b 9999 950N | 7
Freg Frequency F Hr 43 - B3kr
Power fmcior | Poweer dscinr (PF) PFalehi, PRk, FRcical, 7% 4+ Lend, - Lag |
unvalasce | Lsbalsnce mie lunafance, Yunhsianos L] 0.0 ~-1008
dxrtrve powwer demand | Peak demand w W — 55 S950N
‘Demand I'&l — 03th harmonics of Virak), =
| Vb veden | TRCREE |
vltege harmosics \xt — 83th hermonics of In, |h ko ¥ i ~ a0y |
; Current barmanics A B0 — 04,5354
" O, T = |  es-wes
K -Factor # LR i)
Voltage module
- ; For P and 5 type Trip relay, separate voltage modube is provided

to measure other elemant besides current

- Voltage input range: AC B0 - 690V

AP4W ming

FASE




1000 A
Rsl T N

Irvtizl chisplazy

Man machine interface

l | ]
hekysm | [ 2w [ aspme | | &wmm |
1.0CR ] 1-Extrl
ROCGA - Choar A
novesm | afed |
aumal {achu
GFoe |
A, CIFALFR

An example of graphic LCD display
alslt w bt Ir=
- )
| i
1 1000 4
L AR e -
= Displayed sreen when dhan
Tl ity ¥ Ir value v £,0 il
(atter 3 e, netunn 1o iniial daplay)
N Tg=
A
ol i
A 200 ms
g adjuvitrmend
L g ]
Displayed iresn when changing

1 value i 0.2
{After 3 ser, returm 8o anitind dinplay]
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Trip relays
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Trip relays

Long-time delay (L)

Characteristic curves
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Short-time delay (5)
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Trip relays

instantaneous (1)
Ground fault (G)

Characteristic curves
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Trip relays

Characteristic curves

Pre Trip Alarm 500
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251 - Zone Selective Interlocking (A, P S type)

Zone-selective imterlocking drops delay time that eliminates faults for breakers.
It minimizes the shodk thiat all kinds of electric machineries get under fault conditions.

1. In case of that short time-delay or ground fault accdent ooours at Z51 built in system,
the breaker at accident site sends 758 signal to halt upstream breaker's operation.

2. To eliminate a breakdown, trp relay of ACE at accdent site activates trip operation
without time delay.

3. The upstream breaker that recefved Z% signal adhere to pre-set short time-delay or
ground fault time-delay for protective coordination in the system.
Howeewer upstream breaker that did not receive its signal will trip instantaneoushye

4 For ordinary 25 operation, it should arrange operation time accordingly so that

downstream crcuit breakers vall react before upstream ones under overcurrent/ short
time delay ground fault stuations.

L. ISl comnecting line needs to be Max. 3m.

? i istinput

4 Lid
L
224

i

]

__‘?._.?_-

1) Decurrence of fault A
- Onily breaker 1 performs instantaneous trip operation.

2} Docurrence of fault B
- Breaker T performs instantaneous trip operation,
breaker 1) parforms trip operation after preasranged delay time
- But if breaker did not break the fault normally,
breaker 1) parforms instantaneous trip operation to protect system.
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Trip relays

Remote reset and digital /O (A, P 5 type)

In case of that ACE operates due to acddents or over current,

Trip relay indicates the information of the acddent through the LED and LOD.
Trip relay A, F and 5 type is possible to perform the remote reset by digital mput,
and have 3 DO (Digital outputh

1. Methods to reset Trp relay is to push the Reset button on the frontal side and 1o use
the remote reset.
2 Digital input
- |RT1-R22] input: Remote reset
- [21-22] input: 5 input
- [EV-E2] input: ZCT for earth leakage detection or external CT input
*All Dl are dry contact that has 3.3V of recognition voftage. When inputting close by
558 [Solid State Relay) or open-collector, connect collector (Drain} to RT1.

3. Digital output 3a (524, 534, 544-513)
- Fault output Long/Short time delay, Instantaneous. Ground fault, VR, OVR, UFR
OFR, rPower, Vunbal, lunbal
(MLairtains state as Latch from until user pushes reset.)
-General D when setting L/R as remote, it & available to control close/open
remately by using communiation.
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Communication

Modbus / R5-485

= Operation mode: Differential

* Distance: Max 1.2km

= Cable: General R5-185 shielded twest 2-pasr cable
= Baud rate: 9,600bps, 19,200bps, 38 400bps

* Transmission method: Half-Duplex

» Terménation: 1500

Profibus-Dp

» Profibus-DP module is instalied separately [Option)
= Dperation mode: Differential

* Distance: Mai 1.2km

= Calvle: Profibus-DP shielded twest 2-pair cable

» Baud rate: 9,600bgs - 120bps

= Trarsmission method: Half-Duplex

» Termination: 1508

= Standard: EN 50170/DIN 19245

Profiban-DP
CoeTememication module
{Oprion}
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Trip relays

Event & fault recording (RS type)

When there are events such as setting change, Info. change, error of self

state change, P and § type record Max up to 256 information of the events in accordance with
time (ms}. In addition, they can record Max up to 256 (up to 10 for A type) information of the
Taults such as fault cause, fault phase, fault value and s0 on in acordance with time (ms).

Event information display

Prmaword
itial daplay Settng display gt

Fault information display

i Pasmaond

iitial display

System information

P and 5 type can indicate information as followings with the information of the ACE,
- Present time: year/month/date howr/minute/ms

- A(E current ratings

- N-phase current ratings: 100%

- Freguendy informtion: 60Hz/50Hz

- Closing numbers of breaker: CB ON numbers

- Trip relay operating time: OCR ON time

- On time of breaker: CB ON time

- 5/W ver. information

System information display

Favvwnid
inital iy setting disgly gt




Systemn block diagram
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Accessories

Wemling M Gt | Optur: | Delmdt ey ooy el .2
SHTT | Sheant Coll - ow - = i}
SHT | Dol Shunt Coll f | o . Ll

| CC | Chosing Coil - - - g 2
|t meme . . T N N
| o Swinch - . = - - EE]
| o | Chame Switch Communicrton i | | ¢ 2 ]
vt | tindes voltage Tsp Device E . 54
AL | Tropakarm Contact | : ™
MR | Manual Resst Button [ " 3
RES | Bemote Reset Swiich | - : "
RS | Feady 0 Clne Switch | . 38
C Counter - | | o b 58
4% | Auniiary Swiich a | | I : EE)
T | Tempessiure Asem - " n
Kl | ey lodk | | o ’ oo
K2 | Wy imerioc et | ¢ " o
K3 | Double gy Lock o | | x a1
g | onsol Bution Lock T | | x m
LH | isfiing Hook f [" ]
I | Condermer Tip Device | ar
lanmeate Tamber
ATE | swich Conmiler =
D | Dust Cowes | ¢ a5
m | DCRTEE [ 4
] il Comnertn - L ¢
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ROO | Remote 170 . . "
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Accessories

Shunt Coil [SHT1]

Shut il 1 ——

= SHT1 is & controf devece whech trips a
circuit breaker from remote place,

wiven applying voftage continuously
of instantaneously owver 200ms to coil

terminals {C1, O}
& Whien UWT ool is instalbed, its locathon
is changed.
1. Rated voltage and characteristics of Trip coil
e prar Operating vitage range V] | et | 1T e dms
-3 - 8- 11 W
- ] 0o-1T1%n Less
103 - 130 100 - 130 ase-1ivn g than
200230 - 1% 2% - 1L1¥n &my
30 - 480 oM=Ll

Thee maximim wire length

2. Spedification of the wire

= Refer to the below table regarding the length and spedification of wire when using trip coil
with D 24 — 30 V] or DCPAC 48 - 60 V] of rated woltage.

Rater volinge el
oC 14- 3| ocracse M
e T 214 ANG (208m| | #18.40%G (L 3mo') | 204 AW Zmme | SY0.80G (1 2tmm’)
Operating | 100% TLtm #m £ Em 87.7m
whae [ el 5m :am 291.7m 1B3Im




Double Shunt Coil [SHT2]

1. Rated voltage and characteristics of Trip ooil

= SHT2 is a controf device whech trips a
circuit breaker doubly from the outside.
When SHT1 doesn't operate normally,
it can trip a ciruit breaker safely,

= Shuant coil 1: Install it at existing

location.

= Shunt coil 2: install it on the right side

of the Shunt coil 1

= It is not avaitable with UVT coil when
installing couwble shunt coil.

Rartedd vihage [vn] | Prwer consrmrtan Pl o i
=N P Operating voltatye tange V] [k | Smedpn Trp e n]
-0 08— 1.1 %
-l = 8- 1.1%n Less
. S s i e oAt ¥ e
30730 -7 23— 11¥n s
33 - 480 o~ L1n

2. Spedification of the wire
= Refer to the below table regarding the length and spedification of wire when using trip coil
with D 24 — 30 V] or DCPAC 48 - 60 V] of rated woltage.

Thee maximim wire length

Rater volinge el
oC 24~ 30 V| | DCACSE W
e Ty 214 ANG (208m| | #18.40%G (L 3mo') | 204 AW Zmme | SY0.80G (1 2tmm’)
Gper=ing 100% M sim £ Em W|Im
wohne y . 5m e T 91.9m 1833m
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Accessories

Closing Coil [CC]

* It is a control device which diose a
Gioging oo circuit breaker, when the voltage &
applied contirsously or instamtanecusly
over 200ms to the coil terminals

oL Qi
1. Rated voltage and characteristics of Closing coil
e Rarted wmitane || il—'mm.-‘lﬁ
i o i Operating willaye range V] [ iwah [ Smadpue Trp e
m_l -0 : a7 -1L1Vh
codar
'!' -l = ATI-L1Vn Less
| 100 - 530 100 - 130 an-tim 00 3 thae
At 10— 230 - e arm-1ive Bomy
30 - 480 0.7 L1

2. Spedification of the wire
= Refer to the below table regarding the length and spedification of wire when using trip coil
with D 24 — 30 V] or DCPAC 48 - 60 V] of rated woltage.

Thee maximim wire length

Rater volinge el
oC 14- 3| ocracse M
e T 214 ANG (208m| | #18.40%G (L 3mo') | 204 AW Zmme | SY0.80G (1 2tmm’)
Operating | 100% TLtm #m £ Em 87.7m
whae [ el 5m :am 291.7m 1B3Im
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Filly crargesd
cortiact

Motor [M]

= Charge the closing sprng of a

B5% - 110%\Vn

Erurge pectch

circuit breaker by the external power
source. Without the external power
source, charge manually.

= Dperating volrtage range (IEC 60947)

gt wnhane (v DC 34— 3NV | AC/DC 48 — 80V | AC/DE 100-130V | ACIDC 200 2308 | AC 330V | AC4S)- 480V
Lowwd e fmem ) £ 14 14 LT [FET) ni3a
“Sterting curent jmes ) i N 3 tmes of losd caent. o o
Loz 1y At 173, 00— 15,500 rpm
Charg lime Lesk than S ser
Dislertric strengdh v imin
ey Err E
Lising bumidiy mmge an. AH B {No dew mndesaation|
Endinance 15,00 cycle: |Lieed commecion, 2 mes/ min
Charge wmih T HAMINNAC

Charge Switch [C51]
Charge Switch Communication [C52]

= |t is & built-in contact which sends the signal to the outside, when motor charging is

completed, (2a}

= it has @ *1a" contact for cormmunication and the other “12™ contact for complete dharging.

» When using an extra communication module (Reote 1/0), the state of contacts can be
displayed through the network.

= 104 at 250VAC
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Accessories

Under Voltage Trip device [UVT]

* If the voltage of the main or the oontrol
T mil —— shat coil power is under voitage, UNT which is
- installed inside of the breaker breaks
the crouit automaticaliy.
Piease connect with UNVT time-delay
device in order to present the time-
delay function because UNT is technically
instantaneous type.
= The closing of a drouit breaker i
impossibie mechanically or electricalty
if comtrol power not supplied to UAVT.
To closa the drouit breaker, B5 - 85% of
rated voltage should be applied to
beoth terminaks of UNT ooil {01, D2).

« When wsing UVT coil, the double trip
coil @n not be wsed, and the location
of trip coil is changed.

1. Rated voltage and characteristics of UVT cofl

Ratetwahtage [vn] Cprrating wittaye rnge V] | Pt L | S
o vl Pock up Do out | wmnh | Swademe
-3 .
- ] Less
103 - 130 190~ 130 089 - B8 Ve a4- 08N 00 3 thae
—;m—xm 2 - G e
380 - 480

2. Spedification of the wire
= Refer to the below table regarding the length and spedification of wire when using trip coil
with D 24 — 30 V] or DCPAC 48 - 60 V] of rated woltage.

Thee maximim wire length

Rater volinge el
oC 14- 3| ocracse M
e T 214 AWG (2 08m| | #1840%G (L 3me’) | 204 AW Zmme | SY0.80G (1 21tmm’)
Operating | 100%% £29m 305 332m 142.5m
whae [ el 12.4m £.Em 2.3m 333m




Trip Alarm Contact [AL]

= When a cercuit breaker ks tripped by OCR which operates against the faulty current
{Ower Current Relay), Trip Alarm switch provides the information regarding the trip of
orcuit breaker by sending the electrical signal from the mechanical indicator on main
cowver of main orouit breaker or interma auxiary switch (installed at the irside of drouit breaxer)

= When a cercuit breaker tripped by faulty current, a mechanical trip indscator (MRB,
Manual Resat Button} pops out fro the main cover and the switch (AL) which sends

control signal electrically is conducted to output the information ocourred from faukty
orcuit breaksr.

= MRE and AL can be operated only when tripping by OCR, but doesn't be operated by
Off button and OFF operation of trip coil.

= Ta rechose a cirouit breaker after a trip, press MAB to reset it for closing.
» 2 psof electrical trip switch (L1, AL2, Ta) are provided (Option)
= Trip alarm contact and MRB (Manual reset button) need to be purdchased together,

1. Electrical characteristics of trip alarm contact

eninclictive Josd (8] it e (8)

Mt emml | lephsl | ndeswied ) | Mool = Rt
B D i1 3 & 3
L g 1 B 3
123D o 0.1 =1} ol ] Felama, 244
2NN O a3 =] -] ooy
IHI AL n 13 a I
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Accessories

Manual Reset Button [MRE]

= = {t s @ function which resets a circuit breaker manually when a crouit breaker is tripped

a7 oo

i} — COniE = Whan a ciroait breaker tripped by faulty current, a mechanical trip indicator (MRE,

% Manual Reset Button} pops out fro the main cover and the switch (SDE) which sends
control signal electrically is conducted to output the infarmation ocourred from faulty
circuit breaker.

= MRE can be operated only by OCT but not by OFF operation of drouit breaker. To re-
close & circuit breaker after a trip, press MRE to reset it for dosing.

Mlaruzal repet bnitton ———
—— NREmet iever

tanual reiet button




Femat |

1

Remote Reset Switch [RES]

= Following treappeng, this function resets the “fault trip” alarm contacts (AL) and the
mechanical indicator (MRE) and enabies cirouit breaker closing.
Push button switch: ACI25Y 104, AC 250V 64, DC 110V 224, DC 2204 1,14 Registive load
® In case of auto resst type circuit breaker
Following tripping, @ reset of Manual Reset Button (MRB) or Remote Reset Switch (RES)
is no longer reguired to enabe drouit breaker dosing.
The mechanical indicator (MRB) and electrica indicator (AL} remain in fault position
until reset button is pressed.

= Al 2 and RES are alternative

1. Rated voltage and rated current of RES

Eaird vohmoe I Copeartion cament (k) ‘Dpemting tme Wi gpec
B B .
ALIDC 00— 130N B4 AN 102 e
oC a4
Less. 40w
AL IO 100~ 21HN - = BEREWG (T ST me
oc 234 B il

Cronnert w0 nner—s
micm watich

e B #— LCTOEEE 1D
¥ AL2IWES
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Accessories

Ready to Close Switch [RCS]

= it interlocks with mechanism of
circuit breaker.

® it indicates the ctatus that the
circuit breaker is ready to do
closing operation.

= When mechanism Is in OFF
pasition or in Charge, contact is
output with “ON* and it indicates
that mechanism can be dosed.

Counter [C]

* [t displays the total number of ON/OFF
operation of ACE,

o[BS




Auxiliary switch [AX]

* it &5 & contact wsed to monitor
ONFOFF position of ACE from
remote place.

AN oot & charging tepes
Stavudard OFF charge 3adh
Stwncleed 0N cherge 3azb
Stovwlaed OFF charnae 3a%h
Stwndand ON chaege Ja3h
High caparity OFF charge Ja%h
High capacity DM chage Sa%h
Steeriend ON cherye Bath
High capecity 0% change tinth

FRIFEREEE

Stardlard Wi tapacty |
E— Resioerioad | ndecteined | Resstive losd nductree ad | o
anay 34 -0 .1 138
AL I fia 2 1058 oA
Cansa F= s oA oA o
apadty | ] [EN n3a T [E3
oc | 1w [0 nea 108 04
3w 104 [ 108 104
Al 3adh
EX sa3h Shanedard
H tath changng
Ho, of Contact AL 3a3h g
that e be ined B Sk
[ fiacth Tl e
= reclining
HEC sa5h i
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Accessories

@1

Key Lock [K1]

Key Interlock Set [K2]

Wiring
53 l

ACE

AGE:

= |t is a device for bocking whech
prevents 3 certain drouit breaker from
being operated by user's disoretion
wiven two or more circuit breskers are
used at the same time.

= K1: Preventing mechanical dosing

= 3 grcuit breakers can be arranged for the continwous

power supply to the load side and be interfocked

mutually by using Key Lock embedded in each circuit

breaker.
Ttmbes

ACB ACE-1 ACR-3 10RD ——

- - - OFF OFF

- 2 %) OFF N

3 L] & Ol OFF
= . an’| an -

L] L] OFF OFF

- o - OFF oM

£ - L oN OFF




Double Key Lock [K3]

= When only two keys are released at the
same time, circuit breakers operate.
Handling method is sarme a5 K1,

ON/OFF Button Lock [B]

* |t & to prevent manual operation of
ACE's closing /tripping button due to
user’s wrong handling.

= |t s not possible to handée ONFOFF

opefation under the “Button bodc®
status.

B1



Accessories

Lifting Hook [LH]

= |t is a device to make an ACE easty o

shift.
* Plaase hang it to both handles of the
arc Cover.
Condenser Trip Device [CTD]
Ratimgs
» it gets a crcuit breaker tripped Fsting Sperthortion
electrically with regular time when wiode! CTO-Im TR
control power suppéy is broken down and maed input vikage (v} AC 1000110 ACIO00 T30
is used with Shumt coil, SHT. In case Ferrjuency Mz =0/00 wim
there is no D€ power, It can be used as ateed charge voltace i) 1401193 18/314
thee rectifier which supplies DC power to Fanra e withi 53 Within 75
a circuit breaker by rectifying AC power. T gt e Over 3 MBE Ower 2 M
Bange of inpui voltage (%) | B3- 110 B-111
Contenser caparby A F 100 pF
External dimension Circuit diagram
e '||I|" B 1| oo
NN L i

|

R
Fear view




Automatic Transfer Switch Controller [ATS]

Ratings

Madel Type | a1 ATSC-THHE ATSC-IND | ARSI
Snted vl | e BN . ..
vtinge mnge AT Y () — T2 (2% AC 1HT [=¥%] - T53Y L2 %%i
Frequency HEHz I BioHE
Pt L s (apy powrr! 1540
lcatbcarsntich i W 1. tasal { = L L3 .
et Framiin L] [ ] L] L]
Gemeratar commi himctnn Ll Ll - [
MRS function L] LB L] L]
Time =g (T - T8 L] L] - [ ]
Eauft Rnction 400K, Creoit bresker fmubled L] [ - L]
Cutpud it (s, L bwde) 0 | o m " " -
Commmonikstion fundon (F5-285] [ ¥ -

= Ty The delayed time from when UN {power supply or electric company) is tripped fo when
generator start-up singad contadt is closed. [t: 0.1,05 1. 2, 4, 8, 15, 30, 40, S0sacs)

= T;: The delayed time from when UN is dosed to when ACH, & tripped.
(t- 011, 2 4, 8 15 30, 60, 120, 240secs)

» Ty The delayed time from when ACH, is tripped to when ACB; 5 cosed.
{t:- 05, 1,2 5 10, 15, 20, 25, 30, 40secs}

# T, The delayed time from when ACE; is tripped to when ACB: i cosed.
(tss 05, 1, 2 5, 10, 15, 20, 25, 30, 40secs)

= Ty The delayed time when AT, is dosed to when generator start-up signal contact is openad.
{t. 60, 120, 180, 240, 300, 360, 420, 450, 540, 600secs)

= Stop-mode Thes mode & for cormpulsary dosing of A, {electric power company) or ACH, (power
station) when UN (power supply of electric power company) or UR (power supply of power
station) is available
*UN or UR showuld be kept in ON position

= N-mode: This mode & for compulsory closing of ACE, when UN s available.
*it does not matter to be ON or OFF position of UR and if converting to N-mode while wsing
UR, generator start-up signal contact & opened.

= R-mode: This mode & for compulsory closing of ACE; during the use of UR regardless of that UN
is available or not.

» Aisto-mode; This mode & for transferring a circuit breaker automatically to available power

supply of UN or UR. In short, it trips the circuit breaker where power supgly is not available and
it dose to the drouit breaker where supply is available.

B3



Accessories

OCR Tester [OT]

OOR exie

Configuration

* |t is & device which can test for the
operation of Trip Relay under no power
condition

1. Maximum 17 fimes rated current @n
be inputted.

2. It is possible to enter the current value
and phase on each of RISITIN.

3. Frequeny is adjustable,

4.1 is available to test for long time
delay/short time dealy/ nstantaneous/
ground fault

R 85 N A 5 T N phese signal iupat

-~ L increase fDecrease signal imput

EMT. =1 Signal setting s Delete

@ ° ‘Waveform generstionsStop

Select frequency




Dust Cover [DC]

= Attach it to the door frame.

= |t protects the product against the dust
A {IPSX) wihich may cauwse faulty
operation and enhances the sealing
degree by being mounted to protrude

type of pansal.
[ * |t is transparent so that the front side
4 of ACE i visible and the Cover can be
opened dosed even if ACH is drawn
'T. ouwt to wnit TEST position.

— Pt
anar

* [t is the contact which keeps the
external contral cirouit in normal
by Aux. contact which disconnects
“axh” when ACE is moved
from COMMECTED position to TEST
positbon. The number of “shorting
b-contact” corresponds to the
riumier of “Axin” (di}

Contact condition (Link between Axb and shorting "b" contact)

BCE roncifios
prans C105E | OFER
LDMNECTED Inratton CFF OFF
Sharing *b” conkact
4 TEST location o =]
CDNNECTED incation OFF 1]
Aty sty TEST locaticn OFF N

BE



Accessories

Mechanical Operated Cell Switch [MOC]

= it is the comtact {10a106) which displays the ON/OFF condition of ACB.
It mechanically aperates only when the breaker & “*CONNECTED™ position.
A standard type and a high capadty type is available.

* The contact capacity is as same as the ratings of aux. contacts.
» When MOC link is installed to cadel, MOC can be equipped with the inside of panel_



Mechcanical Interlock [MI]

® it is used to interlock dosing and trip between two or three breakers mechanically o &
to prevent unintended operation at the same time.

= Wire type interfock can be applied wpto 3 breakers

BT



Accessories

Safety Shutter [ST]

Safety Shutter Lock [STL]

= |t is the automatic safety device 1o
protect the connectors of main cirouit
by curtting off dangerous contact from
outsde while the breaker is drawn out
When the ACB is drawn in, the shutter
is automatically opened.

= There are 4 types of Safety Shutter and
they are divided as shown in figure
bl

The nypes af aalesy shimes plase
TON0 /) MGAE 3P 000 A BI0NAE 3P
.0 | QEI-DD
J000/0008F, AF | A0 MI00AE 3P

(EIT-D | [EITED

* |t is locking device which presents
safethy shutter from being opened
wiven it is closed.

— H shutter kock is connected with guide
shiutter, the guide shutter can not be
pushed structurally,

Thass, it is not available to open the
safety shutter



Door Frame [DF]

= When structuring the embedded type
of ACB panel, it protects the protrude
front of ACE and the cutting sde of
panel door by attaching it to the panel
door.

Fanesd type Drimw-ourt typie

= Insulation barrier prevents the arc which may arise and resuft in short-greuit
between phases in advance

= As “C" stands for “CRADLE™, mstall the insulatson barrier in the direction of “C
in case of Draw-out type.

» As "4~ stands for " ACB main frame”, install the insulation barrer n the
directson of "A* i case of Fixed type.

BB



Accessories

Cell Switch [CEL]

D

= |t is a contact which indicates the

present position of ACE.
(CONMECTED, TEST, DISCOMMECTED)

«Contact configurations
4C 1Disconnected + 1Test + 2Connected
BC 2Disconnected + 2 Test + 4Connacted

ACE poaition OELIRNECTED CONKECTED
Trme in and i out poskon TEST CONKECTED
# +
e | | I_g"
[+ %] | 1
Contact | I || oM
sty ri - |
e -t
B ] |
(Decomreried] | | OFF
altsge (V) Byt inad rluctve lnad
0V E] 13
Corrtmct i o o o
129%
fai ) E | 1.3
[ @ 123 10 1o
o [ 1
Conminct numbes ac




Double Interlock [DI]

matall on the ude pigte of
ACH crarfe

Zero Arc Space [ZAS]

| EE— AT oy

* |t is a safety device which
does not aflow the panel
door to open when a
circuit breaker & in the
“0OMN" position.

ratal an fhe door of parel

= Arcwhich may arise while breaking
faulty current is extimguishved first by
Arc chute in main body of drouit
breaker and the completely
extinguished by Arc cover.
By preventing arc from exposing to
the outside, it protects itsaif from all
kirdds of acddents.

= |t s categorized into B typees by ratings
and polies.

A mypere frame Crvves femapth {mm)
0UGAF 3P 2814
I000AF 57 3684
ADDCAF 3 3554
ADIOAF &7 I ama
WA = 5784
SO00AF 57 e
SE00AF 7314
CI00AF &F 562.4

™
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Accessories

Safety Control Cover [SC]

= |t protects control terminals which

exposes to the outside. and prevents
the damages resufted from foreign

Cradle Mounting Block [CME]

available_

substances.
= |t is categorized into 8 types by ratings
and podas.
Ampes frome Cower lenggth immi
F0004F IF 338
200047 4P 19
ADOOAF TP n
ADOOAF 4F 7
HA00AF IP e
" S0004F AF 9
BI00AF P =Y
DIOAF 4P 1013

= |t irterlocks the main body of circuit
breaker and madle mechamnically to fix
the former in conmected position.
Therefore, all draw-in/outs are not



Racking Interlock [RI]

Cropr plate

Hande reerting hale

Amtirg mrierkcs —

= When panel door is opened, Draw iout handle doasn't be nserted,
Thius, paned handle can be inserted only when panel door is dosed.

Pad Lock /Position Lock [PL]

ACH is subject to restriction regarding moving in connected, test, disconnected when drawing in or
out. If main body of ACH i placed in 3 positions, it is lodced and stopped when drawing in or out

= & shown in the figure, If draw-in/ out button pops out, it means loding is operating.
* To continue Draw-in/out operation, releass lock by pushing Draw-in/ out button

* In case it is bocked as shown in the figure abowve, main body of ACE can not be drawn Inor out
it the: cradie.

= For the lock device, user has to purchase it. (o5 - ol

T3
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Accessories

Miss Insertion Prevent Device [MIP]

* Wien the main body of ACH s inserted to the cradie, if the ratings of ACE does rot match wath

cradie, it mechanically prevents ACE from being inserted into cradle of ACE.
= The installation method i variable sccording 1o ratings.

Crafle AcE cemfle A il Az cradle Aca
ABCD 37 ADEF o7 ABES % BEG 1
__hBLE i ___ADEG 12 SBRG | 3o 0 BOEF | 137
ABCF a7 ADFG in ACDE 27 BOEG 138
ABCG ) AEG 234 ALDE 57 BOFG 133
i3 y [k 3. - 2L 2 CEey =24
BBLF EET BCDF 157 MEF a7 COEG 128
AEDG 3% BTG 152 ALEG 35 e [
MEF. ar = ol a2 AT il . L




UVT Time Delay Controller [UDC]

— UNT e dielay morrinedier

= UNT is @ device which rmakes ACB
tripped automatically to prevent the
accdent on load side due to under
volrage or power breakdown.
There are two types, Instantaneous
type and time delay type

[t can e installed on the rail or to the
cradie.

* |nstantanecus type: only avallable with
LT ol

= Tirme delay type: available by
connecting UNT coil and UNT time
dielay controfler

= Common we for the all types.

1. The rated voltage and characteristics of UVT time delay controller

Rartest wmihtane [vn| Dperasing wittage range (V) i_mm-ﬂ z
oc v A vl Pack i Cirgs ot | wanh | Steadyrme i i
e L8
ek Lo 05— Ve 04 - LV 0 3 %
00— 130 o - 28 L33

- T - 4B

i
REL

e [—

L —I_ Jpec
BT
Torrsa Dyl LIWT

—=0 Raing vollage

5
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Accessories

Temperature Alarm [TM]

Temperature
slarm

= Ternperature Alarm Unit s a devece
to show the temperature through
a sensor inside of ACE,

= The temperature sensor can be
installed up to 4 and the output is
connected to control terminal blocks.

= it displays the masemum temperature
of them and transmits through a
metwotk.

= if the tmperature | higher than a
standard, an alarm can ooour.

= Temperature alamm unit
communicates with Modbus /RS-
485 basically, Profibus-0P need to
be purchased separataly.

= Temperature alarm unit is installed
on the cradle or the inside of panel.
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Remote |/ 0O Unit [RCO]
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; » fiemote 11O unit has the /D contact whidh can
2oy trip or close the ACE from the remote site by
| commiunication.
o * For the General DO, the sutput of DIT o7 DI2is
—= 3 ; selectable
i + Remote 1/ 0 unit communicates with Modbus/
R5-285 communication basscally, Profibus-DF
—_ need to be purchased separately.
I * It supports SO (Select Before Dperaton)
S SRR R furtion and guarantees the control reliability.
* Remote LD unit can be installed on the cradla
of ACE or the inside of panel.
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Electrical diagram

This diagram & based on *CONMECTED" position of circuit breaker and Opening, Motor charging, Releasing of kocking plate

shvould be normal condition.
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Terminal code description
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Fixed type 2000AF (630 - 1600A: AKH/AKN/AKS-06 - 16D)

Front view
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Dimensions
Draw-out type 2000AF (630 — 1600A: AKH / AKN / AKS-06 — 16D)

Front view
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Fixed type 2000AF (2000A: AKH / AKS-20D)

Front view

Vertical type




Draw-out type 2000AF (2000A: AKH/AKS-20D)

Fromt view
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Fixed type 4000AF (2000 - 3200A: AKH/AKN/AKS5-20 - 32E)

Front view

Vertical type




Haorizontal type

Front connection
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Draw-out type 4000AF (2000 - 3200A: AKH/AKN/AKS-20 - 32E)
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Fixed type 4000AF (4000A: AKH / AKSA40E)

Front view
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Horizantal type
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Draw-out type 4000AF (4000A: AKH / AKS-40E)

Front view
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Fixed type S000AF (4000 — S000A: AKS-40 - 50F)

Front view

Vertical type




Haorizontal type
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Draw-out type S000AF (4000 — 5000A: AKS-40 - 50F)

Front view
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Fixed type 6300AF (4000 - 6300A: AKH / AKS-40 - 50G)

Front view
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Horizental type
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Draw-out type 6300AF (4000 - 6300A: AKH/AKS-40 - 50G)

Front view
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Technical information

Insulation voltage

You should keep the isolation distance between ACE and panel as below table.

LA | LA |
Typ= A B
AN RS 0 s ]
A 30 o
1k BN [ RS b TR
30 o

Minimum isolation distance

For the safety, all the electric charging parts need to be installed over minimum isolation distance.

imadatineg vealtege (U0 nanemam nolation datance (X mn)
B0V 2mm
ooy V4 mm
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Temperature derating

The table below indicates the maimum current rating, for each connecton type,

as a function of the ambient temperature around the cirouit breaker and the busbars

Circuit breakers with miked connectsons have the same derating as horizontally connected breakers.
For ambéent temperatures greater than 60°C consult us.

Temperature insade the switchboard around the drouit brasker and its comnection: Ti (IEC 6947-2)

] I’
Tmted Apphcable
Fome s ACH termmal N
ertial nype
BT | #°C | AC | WPC | W | oC
20004F 104 Yoo 2004 | 2004 | ooa | soos | 200 | Joa
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Technical information

Operating condigions

Ambient temperature

ACB devices can operate under the foliowing temperature conditions

- The electrial and mechanical characteristics are stpulated for an ambient temperature of -5°C 1o +40°C

- The average temperature should be within +35°C

- Reduce the continuous conducting current when the temperature is over 45°C (refer to
temperature derating)

- Storage condition: -20°C 1o +80°C & recommended.

Altitude

ACH is designed for operation at altitudes under 2000m. At altitudes higher than 2000m,

emitting heat is lowered and operating voltage, continuous current capacity, and breaking capacity
will be reduced. Durability of the insulation is also reduced according to the atmosphere pressure.
According to the below table, change the ratings upon 3 service condition.

L Astinde il | 3pne | e Amam o
Mniadaiagl | Ym ] Ww | e 2em
Aeerane rawating vokage(y] a0 30 00 [
Man iy woltnge fv] 5] 1 ) A} L]
SXwret gttt D | Vil | coemel | Wwch | wweh

Enviranment

Unider clea air

Maximum temiperature +30°C (relative humidrty should be under 85%)
Maximum temperature +20°C {relative humidity should be under 50 %)
Do not apply under cormosive oF amammonia gas croumstances.

H:5 < 0.01ppm, 5C: < 00Tppm. NH: < a few ppm)

*Extreme atmosphers onditions

Unider high temperature and/or high humidity, the insulatin durabfity, electrical and mechanical
features coudd be deteriorated, At this conditions, increasing corrosion-resistant dealing needs.
Cofrosion- resistant parts need under this conditions.



Time chart

Long time
T oas | 2 1| 2 12 i F ¥ L 2 4 1 - B T
1.0 | tesoe |10 | 33smma| 4voass| seesn| 1411339 1emren) 13w2a0y 1Ty 1181 1360 4703 944 1RmES- JaM I ATID
113 | 30041 | 728z | vamea| 7eezzn| yeena| Enssye| 1133Em| fanom a0 110 7A00 4pn. BAM TBAD) EOOZ  30A0Z  AAO3
120 | 20817 | a5 | 10v3ce| 21ees| s | edzaen| masmi| tormory 4m 131 I34] o453 B0A 17337 jossE W80 &40
123 | 21777 | 43993 | wyvee| vrmia| semeze| sazeas| esesss| mriome 470 19 I3 430 B0 17481 262 34901 &3O
130 | 184ce | me17| 7as3a| varann) 2samas| ansca| meson| ramsm 413 I 031 4G BRI 17D a0e M0 43
123 | 15a97 | 3nems| aaves{ varavs| vmine| zaavae| seoaed] eavem T T I
140 | vapas | zecas| snis? L 473 JOM TR ama AN (622 MET IM3 D
141 | 12352 | oe3| soian so0730| ame| waine 430 w0 1w m@ T8 1337 e oM e
130 23141 osm| mven] sam a3 Sen 133 3ma. 771 1Bl Z3IS6 1A a7
13 ansTi| 1amam| zavEva] acoToa 440 540 (=88 370 T 1903 40N X008 IOW
120 743 Tnmcn| rman| IR a4 w1 A 3eR 77T 47 D31 1907 e
123 34330 2013 Ivesd] mEEm 43 901 1S3z a4 709 14417 IvNe IEAE 04l
0 | 73 ‘roodod| zmammE| mirEa 337 Bl (7 3M3  foan 14083 2913 Imias  Faat
“im 23408 TInAn| Z3Eel| peI0TT 430, Bl 17 340 DEES 1377 OO0 ITIa7  BMET
120 13N 1oeioa| 7iEsce] e 457  B47 1684 38 G738 13473 0213 189N Tioes
= 2321| mioa| wozeasz| 133iaa] zoaies] mavm A0 EA 1B 39 me TR 1% 3l A
im0 z3zm| aTjee| SmizE| wamm| 13ime| mEem 47 B0 16i7 1A 6449 12EW 19847 I 123@
155 2oaca| amna| sotmn| rasue] vrem| maore ARY TR 13R 319 6313 1d6M 13T TRM7 1MW
100 ato7a| 4z mssl 126448 am TR 4 0l si73 123W Eme. 14713 IS
E=D i :"au| 7| niare 4% 0 13 W03 0 0 1N oW e
210 1eee| 3men| roan| nmm 4% 741 aE) 298 s 1IEW \77Te OA 29627
113 17784| 3m0e] M| woemas L 2302
A | azer| sain 'i'&"&;|"3355§ “o7ate| anosma 1 am T 2844
i1 | swn| moes| 1wvs| wwn| eewes] gman| T imy
739 | arse| mor| 1msd| 3mms| emms| ane T ]
i1 | a7 nu_'_d"|hzm aren| e 130 o 2nmm
240 | 3s9| essz| 139w z7smsn| wmeo|  eaves| vioma] 1zvees I\ o 20n
249 | azaz| eams| vaven| seass| wevs| vmonn| oamal aziesy 390 o4
130 | 37| esa| fases| znizp| m|  THae| veova| 123878 331 @
13 | sont | enaz| vreas| secen| amieo| vraes|  sema] nases 140 @0
160 | zmsa| svow| visas| zsovs[ amm|  ewael ssei] vemary 15 oE
am | zmo| 1931| vioea| i 4mm1| omw|  eases| ionme %30 v
1 | ama| saoa| oers| zzm| smm| mmve|  masu| jemirr W
im | zo0| wim| | zmes| egrss| onvsE| =ieed] teism s 3
150 | 242| 4s02| oseor| 1seiz| 3mos|  sesdn a3l saobe EYT] =1
im | zzwm| anie| sw3n| iesvs| wrvan|  seews| o] oseses im Tm
130 | 2z mas| oomi| imvva] amso| awaa| oma]  wesms ]
i | | G| w| iom| | ey om|  wmm T §in
300 | 22| 4233 sean| vesm| mavme| soems| erm|  saem 0. mo
3m | smam| 407m| mi32| (e03| aeenr| amstn| eazia mot7 G0 AN
300 | 19| mae| mem| iymen] 30| amaa| emo] i )
311 | rooe| amoa| ress| tsna| aoemn|  asess| enmea] oworr [ ;
130 | 1mm| a07E| 7ia| (a713| 2843 4gi3E| s sl B3 481 9E 1307 533 @GR NITS Ga0EE Gseen
i1 ITT%| 7393 H”'l 14133 2B4P0)  AIVID| 36840  TINTS 61 3 W7 194 IERE TEE TG4 1MTI 193
130 | rma| 3ams| eesa| | rme|  ansazl swiza]  eessm B13 47 S0 152 3804 fenE 113 13317 130
331 | wes| 3337 eeed| 13mE| oese|  doou| w33 ea™ 030 && 330 1B SPAT 4B VLI 1456F 1810
340 | vor7| 3a3z| osne| izsmn| rmva| zeens| sira]  eseen BIY a0 W0 IB4l 3Bz T30 1043 14718 18408
341 | rea] 3| m| 1rsa] pwee| ames| smm| en 630 &3 S00 1BVl M2 7a4% 1eS07 14430 18112
330 | 1m| 3| oees| ;e 2ame| amod|  amem|  eosn a7 a0 @9 (Me ey IS joest 10w 1IR3
13 | e | 3wm| wees| nwa| gseso] aman|  drae]  smme B0 &W W7 T TOE 7917 Imp 40 1PE
3g0 | @3] ase7| wr3a| nams| zzsaa|  3esss| asEn| e 64% &I m3 77 33 6807 Joato 1308 17E60
38 | 13:| 2m| ww0| | mam| 3| | s B3 &3  E0 (T M0 698 D 133 1tem
3 | 12| awer| saa| omr| aess] 3ma| aame] wim B3 48 S3T 1074 3347 0S4 To0d 13383 107
37 | mn| asza| soes| wmas| esa]  avssr|  sovca| sae BA0 411 B34 42 oA 4A0)  SEES  1M1E4 18480
130 | umo| mwea| won| ywas| aews| o] semw] s B2y a0 W) WE  a5an B2 SEE 12984 1650
327 | an| 2am| wmr| vess| vosor| gmesn| mamw|  wmery A7 a0 793 1%We 3197 &3n 390 17E 1w@
130 | 12| 2am| ases| weas| rszss] gwoss| s A71 ¥4 7E7 3 3ae & ME7 12937 1w

105



Time chart
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@ Hoadguarters @ Philippines

ARKS Buling, 3, Kanda Meri b, Hitechi Asia Lid. (Philipplnes Branch)
Chiyodetu, Tokye, 1010022, Japan 25th Floon, Pacic Star Bullding, Cos Makati & Sen. Gil.
TEL - = B15{ 3143455000 Puyst Ave., Makat, Meiro Manila
FAX <81=(3] 43458914 TEL <fd>[2)B15=T52H, =T520
Fak: <g3=( 8107535
® Singapore
Hitachi &sia Lid, ® Thalland
Power & Indesirial Systames Group Hitachi Asia (Thailand) Co., Lid.
24 Jumong Pﬂrr_Pmd. ROI0E Cwl Disinpark, 1611 Floor, Bamaland Building, 952 Bama |V Foad
Oifica Block. Singapora, 619007 Bangrak, Bangkok 10500
TEL - <85>{6305) 7400 TEL: ElE.. 2HEE20282
FAX : <B5(6305) 7401 mx:jeﬁ:-é};mgm
@ Vietmam

Hitachi Asla Lid.{Ho Chl Minh City Giflce)
Tih Flooe, The Landemark, 5B Ton Due Thang
Street District 1, HooChi Mink Ciky

TEL -« Bd»{B) B2W3T25 ®Chins
FAK: <fd=(8) 8200720 Hitachi East Asia Lid,
(Ha Mol Office) +1h Floor, Maorth Tower
Sun Fed Fver Blg, 61 Flooe, Wl Firance Centre, Harbour City
Z% Phan Cha Trinh Street Canton Road. Tsim Sha Teui, Kowloon
Hoan Kesm Destie! Hanol Hng Kaog
TEL B4 8333123 TEL :=852=2735-0215
Fhk <B4=-(4)233-3175 FAN: «BE2=2375=3192

alndla Hitachi Chins Lid, |Beijing Office)
Hitachi India Trading Fvi. Lid, Room 1412, Besjing Fortune Building
Hineustan Times House (10t Floor) 5 Do S Huan Bedy
1HE=I, Kashaba Gandhl Marg., Mesw Dalh, 110001 Chao Yang Disiricl. Baijirsg 100004
TEL -«071{1133531-5635, 371-2817, -3053, -3058 TEL : <BE>{ 1D}E500RRET, HA57. 553, -BRY
Fak <B1=(111331-3742 FaX: <BE={ 10165902850

elndonesia Hitachi {Shanghai) Trading Co., Lid.
Hitachi Asla Lid. {akaria Offica) 1810 Floor, Bl Jin Building,
Wid Flaza 1, 100h Floor, J. dend, o205, Meaming Foadis)
Sudfeman Kaw 10-11, Jakarta 10220 Shangha, 200000
TEL - B2 {21057 d=4313 TEL :=HE={ 21 64721002
Fh 6212115744312 Fad: wBi={ 2 1) B415-82T2

® Malaysia B Tajwan
Hitachi Asia {Malaysia) Sdn. Bhd. Talwan Hitachi Asia Pacific Co., Lt
Siilte 17,3, Laval 17, Menara ING (Latter Box Mab) 3rd Floor, Hung Koo Bulding Mo 167
Mo, 8.Jdalan Sultan lsmal, 50250, Kuala Lurmnur TursHeia Mieth Poad, Tampel (105), Talwan
TEL - <B0={Z) 201-6751 TEL :=B88=( 3} 27 15-3666
Ff e BO=13) 2014757, 4758 F - BB 2) 2T 18-2 180

fntorrmation o this beochure 18 subieat 10 change withoul notice,

®&Hitachi Industrial Equipment Systems Co,, Ltd.
http://wwwi_hitachiHes.co.jplenglishfindex. htm

For further infarmation, please contact pour nearest sales representative.

Printed in Japan (H) SkE122 0302
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