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Model Number Description

This mamcualbede téeuifprhd mtwi ng

ESPCRO8 04 0®-2

|— Comewi t 8D LPanel

C

E Comewi th LED Pane
R Come with Rack Mount Rail Kit
X None

D e g r o Brotection
201 P20
21 | P12

Vol tage Rati:t1
20B 20\
40000V
440 E 440 V
480 E 480 V

Current Rating for Module
06 60 A

08080A

10 10A

R Rack Mount

C Control Modul €
P Power Modul e
X Cabinet/Frame

Product Serial
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Preface

We thank you for t hEenetrrslPantdcit m ves el e
Har mdnild er .

Our equi pment complies with EN 50178
Vol tage Directiveze7 3/02 u/skeC tahred CEs nmeau tkh

g

The purpose of thisomamatil nsgpsprtibred inp |
Ener sHrnéect i ve Har manpirco viinddt reu c tasreafnes f or
opeiroaithe manual also provides troubl es
abnor mal ormelsedacgeeu 0 .r

Shouladb neor ma l nceosvseaer geedt h o & p med eals e
conyaatocal authorized service agent fo

Aldt he i nstallatndomai openanmwdlte vi ce

per f obrymeadut hor i zed iacnsdame ufed mif li ieadr twicthin
manu al

N019232185206100 2
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Safety Instructions

Whi |l eEneiresPndEner 9iAceé i ve Har moni c Fi
undergoing i nstall ation, operation, m
reminded of thensftalulcawiomgs:safety
(A)ThEner siisneconnect edi gl theeggeh hd ciath r e s u

the devinmd installed properly.
2)The install aamnmai, ntceanfa rbaheeit $noumdste

done by qgual s Acedr dtiencghnt oi dnocmaadl anc

i nstall ation standards.
(3A proper girhéened smwekte f doubl e verified
fil tpoorweired omproperacnngusentdhwwpde&vi ce

abnor mal Ipy esaedptest et i alhaglaegdt ri ¢ shoc
(4)Bef ornea iamtye n a mpcee fwoankeedt sitalte power swit
I's off tomEentutéekshatont benalt capall y or
di scharge.

G)When routinepmaf obtenerrden cteo issvoi d poten
shohckz drrdosm t hef i nherfolter or energy
such assAlaparceict@ominb atweyaoru saf ety gl ass

6)Impr oper I nstal ¢ adilinbcnr eafs et hesraimodnti €r ¢
vol s agvdtiathimage poscetrhhenpslt emnnected.
(NI mppeper aadhamagient e@mgploonént e filter

8)I mproper procetdhbeier ciand talmrae afkii trdige r
i ntr odultaez srads.t y

The operation and mau dbtepeenrafnadremeaf t h
qgual i fi esdgwheerteh miwiitahn t& i ma uwseaelr.

Whemepl aocyngompsmnue ptrsoceed as indicat
manual < afhswyairds.

N019232185206100 3
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1. Function and Operating Principles

1-1. Functi onal Featur es

ThEner siimea-ssal edpower comherstehewhot

features under normal conditions:
q EIl i mshnaartneo ni €g ecnuerrraetndtd nkeys.rn ¢ m a d
q Compesrseaagceti ve power for | agging or |

ThEner siisnea harmoni ct baresempme opglewsee at o |
shi haetoni gofcutrhree nstame ampl i tude.

The bemtelfa tisahparronvoeni carceur r ent s

(A)No ri sk of harmonic resonance
(2)Reddwc®l t age waveform distortion
BReddvce®l dawes on transformers and cabl
4Reddaxwerihneght ansf ormers and cabl es

B)I mproved power factor

ThEner sisnreeccto mmeodedse with | oads that
rise rate. Such a rocadfi tor-lwew aimpd e etkd m
rating employing phaBrercstiotesdlu,t maoywnc a
Ener sisarpegpdtds ualhoad, we metcadgpsBindeidct or at
I nput si dtecoeoduddrctlt ®mhaifasd | nput current.

I n certain applicavihmamsnghersmit Aer eha
such as a | oad -wWwhegbemgewecategnteicgpowe
capacitor s, certain types of passive ha
affect the norbBradr wipreecatuiseni o f toheshut d

N019232185206100 4
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1-2. Maj or Component s

Ener siisnedesi gnewi tals /GG bhhdpsamleCqntar ol
Modu(lGGM) and sever all PMdovea o iMfoedrud aetse t he h
reactive current of three phase.

LED/LCD
Control Module Control Panel
Voltage Current
»| Detection Detection 1)
©) Circuit Circuit ©)
\ 4 \ 4 HMI
| Power R Interface
~1 Supply ”
@) Main Controller H
(2)
(3) Communication
Interface
Communication
Interface
™
Power Module 1
9)
WM 4&
D s L O ‘K} |
®)
(10) (11) 1 (13) (14) I
e R

Fi gaiEener shrmbkaj or Components Bl ock Dia

N019232185206100 5
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LED/ LLCDn tpramle | i S Cc esmppaorstesd: o f t h

( HMIl nt er f ace
Usedp ¢ otaltliem e r sainnde di spl ay t he status o

(2)ommuni cation I nterface
Pr ogs adweer al communication interfaces.
Th€ontr ol Modul e ee8 pampssed of th

(3Main Controller
The coot e oBbnfe rtshielCe® n thReM.l s

(Power Supply
Prosbdepower for the CM.

(V)ol tage Detection Circuit
Pr osatdherpeheeAsCe nevion t age t hieg iMatitnf adr | e r .

(6Qurrent Detection Circuit
Prosgtilbeurcmadegi de curusead sy gonmdr dMal ar
to calculate harmonic and reactive cu

( Wommunication I nterface
ProgsWSBommuni cati on i nterfaces.

EacPhower Modul e iesecopmpdsed of th

(8ai n Fuse
Prevent §r dammaigecendi.ti ons

(9S)ostart Modul e
The major functi onc hoafr gtehitsh emoldQu | Gea pi asc
tprevenmtushdeuiEmegmdsitnraept When the voldt
DC Capacitor adedulaatnhiEsheeaosdagine be st art
up aead begipemgmae har mesni c current

Maj or components ar e:
aCur r-leinmietsi st or
b . Recti fier

N019232185206100 6
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(1Blectr omaqnatcitor Modul e
The El ectromaiMdoncdl € iGohhaitsiskiweGBd h power

convertipe wend sy stthdEaner Whasmreof f, 1 Be con
opermsetgor ¢ehat pGREonverter fromWhédme pow
t heEen er siisn eon, thel csatdatbolrink the po\

the pywdrem.

(18) nk | rvibudautl cer
Thkei nkduct or transmission ifedfawveebetween the IGBT power
converter and the power system.

( DRi ppl e Current Filter Modul e
The ripple asthmmenegmnedt éed eptmsgsiove fluinict e
i s to absegbehcyghsfirppneSBtupowat conve

Maj or components are:
a. Qaacitor
bDampiersg st or

(18B)gh Frequency I nductor
The majooffuhet hoigihd dicse gtuoe nffciryletqaire nitiyg
rio ppl esfcaoamre@BT power converter.

(1BupBBAower Converter Modul e

The major function of the | GBT Power
energy provided by the power system
compensated chaclenttqg tthenpdwerd system
curgsaenndt i mprove the power factor.

Maj or compenents

al GBBIr i dge
b . Driver Circuit
cSnubbers

(1B Capacitor Modul e
The DC Capaccoomp oe dau Inas mbe y a®fC si mi |
capacitors comameaacetraide $ihne pbaCr alalpealci t o

stores tnheee demzirtgyaonsP@nwvoltage, whi
controlled by the | GBT power convert
1-3. Gear al Characteristics and Specific

N019232185206100 7
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1-3-1. Gener al Characteristics
Storage Te 20UC ~ 70U0UC
Operating -loUC ~ 40U0C wWitthout
Rel ati ve | < 95%
Operating <1000 m witffout der
Reference

EN 6 13010 Q | EIEO9ED 251 9

Standar c

Reference

Compati bi

EN60146
Standar c
Safety St EN50178
ENG61®9 0 EN55011, CIl-SPR11| E-C
El ectr oma
312, E N621,0 OEON@-2 D O BEN@B-3 0 0 E N&-1

4ENG61@B60 ENBGOOEBNGE8OO0OBENBIO

# JAbove 40€C (104F), the maximum output current must be derated by 3.5% every
additional 1€ (1.8F) up to 50C (122F) maximum limit

# 2ver 1000m (3300ftabove sea level, the maximum output current must be derated by 1%

every additional 100m (330ft).

1-3-2. Power Modul e Specification
Rated Cur 60A 80A 10A
|l nput Vol 20/810/0 Y¥4612%% 86 V0%;t-20 %
Phase/ Wi 3 phwseedFBwires
Frequenc 50/ 60 Hz N3 Hz
Maxi mum Com
Current/ F 60ATr ms 8 Ar ms 1 0Ar ms
Maxi mum Com
Current of*2 1 8Ar ms 2480r ms 3 0Ar ms
|l nrush Cu Less than rated cu
Current Li Yes, adr rfeadtli on
Ma x i m 208V 700 wat 920 wat ll12v@att s
Heat 400~14 1250 wat 1650 wal 20@@t t s
Col or RAL9011 (PANTONE Proce
Protectio | FO2
Di mensi ons 4 40606 T 6nm
Wei ght 3&g 4%g 45k g
#NMol tage | evel 440V and 480V. only <can
#Availfabl 8 P4W application.

N01923218520610
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1-3-3. Control Modul e Specification

|l nput Vol 20/80/0 ¥40612%% 686 V0%t-20 %
Phase/ Wi 3 phase 4*Wires/ 3wi
Frequenc 50/ 60 HaAuN8 Bensing
Consact EPO

Communi cat. i USB

Conf i gouyr aibhm @@ ousecsmp aewer &bS

Conf i ur 3
g by usiLEC®pP rthaet.r ol pan g

Har monic Co Gl obal Mo d e
Mo d e Selective Mode
Selective
Compensated Frohit @°®rider
Order s

Compens altegagibmg headi ng r e
Power cfaanctboerf ifgruor6d d0ggi Blge d di

Power Facto

Can be set.
CT Ratig Primary30Ci6r 0ot A
Secondary Current: ]
Sour ce SdLbeo:p Clomgea ol
Load Side: Open Loop
Har moni c Cxhmensati on
ReactiveOChrment <

CT Locat.

Response

Number of q

U StPm wer Modul es
Power Nfod P

Par &1 | el Up tCon8rol Modul es
Maxi mum He 5 watts

Col or RAL9011 ( PANTONE Proce:
Protectio | FO2
Di mensi ons 440608 Bm®

Wei ght 1&g

#Nol tage | evel 440V and 480V. onl
#2 Different cmoduvwwrpendnit pgr pobwe
#3F hmaxi mwmber of Power Modul es i

y can be aj
t

s 21 units

N019232185206100 9
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1-34. LED Control Panel Specification
Keys ON/ OFF and RESET keys
4t atus LED indicator s: P OWE R
Il ndi cat FULL CORREa&ATd NESR R (
8 alarm LED indicators for E
3 Output Dry Contacts
Cont act
1 Input Contact
ControdM ajl1 Contr ol Modul e
Communi ciOptiona85/ ERISer net
Il nterfa
Configur|Configurable by service soft
Monitorin(ESRiIinkptional)
Communi c i
JBus/ MOD Bus Protocol
Protoco

1-35. 70

LCD Slcoru€ehmt r olSpRandli cati on

LCD Control
Met er : p a
Event
Configura
Logic Con

Di spl ay i

| 800:

Mu l-ltaainguage

Pahebwohfhef snttk
rameter, wavefog
riepc otrads (FI FO
Compensat
and Syste

ti on:
trol ,

Il ndi cato2st atus LED i

ndi cator s : P OWI

3 Output Dry
1 I €Cpnt act

Cont act g

Contact s

ControdM alfUp to 8 Cont

r ol Modul es

Communicati|R$4 85,

Et hhernet

ConfigurgConfigurable

service sof

by

Monitoring ESRiIinkption

al)

Communi cati|JBus/ MOD Bus

Protocol

1-36. CabiSmedaci fication

Maxi nQumr e
Capacity

40A

6 0AD

Protectio

| L2 Ot her |

P avail abl e

Color RAL9011

( PANTONE Proce

600 x 900

Dimensions(W*D*H)

X 600 x 900 x

N019232185206100 10



/ ‘~ A/ b I r & IE 7 5 &+ B 0 H R 2 5]
e ex Ablerex Electronics Co., Ltd.

Weight' 150 Kgs 196 Kgs
#The weight wWotdhud o va@®motul el

1-4. Compensation Abil ity

As |l onfgnassiigibever @addomunning it provide:
compenamad i gaoawetrori odloemrefcdar e t he current o
| ess tohnant htehaltaddi,sitche. ilmpr ovement of thi

di stortion and t hien wvehdadrsang e i rce rg wtlrfade inldosa dnas
Ther eafntyoenpensati on cnaupsatd o vk enwEh debiysea e s
runni ng.

Harmonic Currenton Loadside (I ,,)

Harmonic Attenuation Ratio (HAR) = - :
Harmonic Currenton Sourceside (I ,,)

— D

Ish TlF ILh

C/v) Enerpi yaN

The harmonic cur meas whredEt ledseéionsa d usni ndien g

15. CapaSetecti on

ThEner scionnepensates laomopme cevbhsiicsheinye,qui r
neither me a s ur iorftgh et hpeo wiemp esdyasntceent od@slr an,;
har monic spectrum or. |I(Ttos siehe@icyi duhael agnpp
measuestimated | oad har moni c c uanmdhretn a mp
slee c tE ntelr esm ondee | wlaiocuht pluas compensated eastr
1. 25 tiHmwers dxhampblodadr mont b el &u rcrheonotéd Ai st h e
Enersine

Even i f the selected filter offers 1ins
Ener swinlel antotskbeof over | claidmmggpabi | hay aupr
full rated comfleersaftomeg ictapwiblill itngs shut

most passive filters daConStirnmpll yMoaduwl e oiwe
il ncrease i hcgagcdoynpensat

N019232185206100 11
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2. Function Description

ThEner siisnecomposed of one Control Modul

The maxi mum out Ewnter sdienpeeemd s odn tthkee numb e
Modul es.

2-1. Control (KMYul e

The CM is the comdrrslilmread nytzers dfhet Heoad
DSRnd gesedontrol t éFeM maolke d¢dmpe nsate the h
and reactaisweg uadurerde bty the | oad.

CMi s not equipped operating/L@entfracle,
panel for. dplguiatei2bhe external i nterface
functi oMi sfi hheo@€uced as foll ows.

—t

Figagt@ontrol EEMoa@ninited r f ac e s

1. Ho$wagm@mabJoennector 3. Micro Switch
2. Communi Sdttdwigt c h 4. Communi cation I nterf:

N019232185206100 12
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2-1-3. Mi c®w t ch

The miwdrtach Is designed at right side
modul es are installed in a cabinet cor
modsel are not ablPé ebscebeeed@8ODihbDaAt achst al |
gui de.

2-1-4. Canmuni cation I nterface

Parallel Panel
usB Communication Communication -2

>0

= el i) nlele:al::n

22[3#3 SPeat‘Hneg Communication -1
O
E D C B A
Figa83eControComodmnil €atieomace
A. Panel Communicati onD.PoSBer Wioa «
B. EPO E. LEDndiscator
C. Parall el Communication Ports
A. Pan@dmmuni cati on Port
The panel communi cati ArChpoonrfgia oilsl tfoo rc

communication wspmghia¢r aans ploloowsmuise dGogdr
Communigcuaatliiotny , t he eaiCdMandetomdonagn leslwi t ¢
must b@ONsaest sahso wre -42n Wineigiu GMsd een par al | e
pl ease only sefONiplhe idtd rosnthewn -5CiM Eiogur e

Pl emse€&D contr ol cpoamterlol@anddyelLd@Mh contr
panel can control up to 8 CMs

N019232185206100 14
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OFF/ON

Panel
Setting

0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0 0,0,04,0
oo 0 0 0 0 0 0 0 0.0 0.0.0.0_0 0o 0 0.0
0000 0 00 0 0_0_0-0_0_0_0 o_o_0
0 0 0 0 0 0,0,0,0,0,0.0-0.0.,0_0 o 0 00
0,0 0,0,0,0,0.0.0-0.0.0.0.0.0 os0 0
05050504050505050,0505050,05050 0505040
o“o0Y0Y0 000 0 0 0”0 0 0 "0 0" 0 [ehglohgiohgte]
© use
Al =y ©
P & [120
O )

ON OFF
S1

D+l |[D-

L

Control Panel (Bottom Side) (Left Side)

Fi gadleEDR/CBContr ol Panel Communicati og@MCabl e
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B. EPO

ThEner sconmees wi tchongmwbR@h all ows you
Ener siinnean emergencyonipfaotehe i SEDuUECDf
can stil Ensehausnidnogwnt he TEHRO EPVO tddabn. s et
( Nor malomMO@eNwo)r malt hCrl owsget)o LiC@amle | . When t

EPO is set as NO, short circrndr @ihree Pi r

when the EPO switch is set as NC, opel
downEbhaesi ne

o [-Io] [0

Pi nGNm—Dﬂ—» Pi nRP O-

EPO
Fi g@6EePGwitch
C. Parallel Communication Ports
The Parall el Communi cati ovsi partas | &i e

To avoid noise inter fcealbehieteh, pdoowkrfo tc aibn
I ntermi xXing cahndte mbatas®®iedledypte t hem
| easxtm 2266 i ndi cd&ted in Figure 2

|
L ‘+30 20c]n
" g A B A B
Il ncor Correc:
AAparall el cocomuaighatl i @wm b

BApower cabl e

Fi g@rRecommelnadyeadut of Parall el Communi c:

The maxi mum tot al l engt h ormudbtbtel pasal
t han 20(nne thende® c oninee crtiendgod ® gyhown i n Fi

2-8. ebBar e coonondl nigcuaatliiong $ gbut he tshivawibc he s
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Not ed! !

Ma k e Esnuerresiisne ur ned
cabl es.
turn on
Numbomk a€ hlutsée ng
|l n case
yobuocal

D. USBer Wioagd

This USB port is f
Compl i SV, Dh5Mbps

Compl i eSB wHHE Bmdn

2A D-
3A D+

Pin Assig nt:

E. LEDndi sator

The LED i ndCacmttroals

or

Il nt eYyWla cOe
1AVCGQ+ 5NV

of f when connect

cAnhmnect tphaersa lolfe It hceapanmue © mant & b a ,
t st maund repraarmadl |aend wimhi e e a i Pel
ese it searfetowlarr e coorn ptehoee IL CD
ofs wt beg f s &€t ecranngnieltis talrdrerd armpd
aut hor i zheedl pstetwievti fraer aalgleenlt

sf eotrt i

service only.

Devi ce

4A Ground

Mond u lhed aabrtee d2e s cr i

Tab2ld ED ndi cat oGosn tdoodu h e

l ndi cgCol

Description

Il ndi cates

Al ar m Redi nternal

t hat
abnor malsthmué alk dd wmp
compensating

there are so

current .

Il ndi cates
energi zed.

Power | Gr e

t hat

the CoontrmododrM
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2-2. Control Heod®l @eggabl e Backpl ane Pane

Top Vi
i
Front |

Figae@ontrol Heod ®I

1. Hot PpwbCoennector s
2.1 npPwtwer Ter mi nal

2-2-1. Hot Pwd@Poennector

3.

i %F
{i |

Ri ght

eBapgrKiplleane Panel

Control Signal Con

The h ota bsl vea piosn neegcutioprCeMd akwil tt ht a hues e, a
functi on nssecsbd€cni fi ed i

N019232185206100

20



/‘\/Abler ex i TF 7 LB T 5 5 I8

Ablerex Electronics Co., Ltd.

2-2-2. | npRiawer Ter mi nal

o
O |_1<>
LiPhas e O e
L2Phas e
L3Phase O s
GGround
O c

Figutit@npRawer Tedmkoatl r ol Modul e

2-2-3. Control Signal Connectors
e}
"BETECEE ’
1= Q=== =i .
C B A
Figuit®odadtr ol Signal Connectors
A.CTConnectors C.Control Sighat EBWBDNDNeE:/

B.Communi catoonPRPRoOrts

A. CTConnectors

Ext er nabc dremeaneintasd/i h,&lhi € hs can btehel nst a

sour cleadrBadal | edc othnenreropam ali t, @ h i nCUTsst b e

i n set@datl lotvheeo alt pbutf i 6t ealsl wMse no pseervaetrali C p
You may install itfmieg2el 2CTSsT haes winrde ccaot nende
be expl ai nehdapitrerdet.ai | I n
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External

Parallel

CX2 CX1 BX2 BX1 AX2 AX1

CX2 CX1 BX2 BX1 AX2 AX1
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C. Control Signfadr CPPMnector s

Ther e gavtets glpal tPVPLM8 ) , whi c b aamermamec ty owp
t e gMs Besut eonnecMsi hheeBuence fa®omsiPdMin tion
Figulrde. 2

<«—PM

(RRORORSR RN

PMPMPMPM PMPMPNPMIL <«<—P N
<«<—PM
<«—PM
<—P M
<«<—PM
<«<—PWM

<«<—PM

Fi g@gi4e Connections for Control Signe
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