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Model Number Description

This manual describes the following equipment:

Control Panel Type
C: LCD Panel
E: LED Panel

YYoltage Rating
400E: 400V

Current Rating
035: 35A

Mount Type
R: Rack Mount
W: Wall Mount

—— Module Type
C: Control Module
P: Power Module

L—Product Line

No. 192321852030004 1
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Preface

The purpose of this manual is to introduce the opwygtrinciples of the
Enersine ESD34 Active Harmonic Filter ando provide instructionsfor its
safe operadn. The manual also provides troubleshooting assistance should an
abnormal message behaviomoccur.

Should anabnormal message nobveredin this manualappear please
contactyour local authorizedservice agerfor troubleshooting and repair.

All of the installation, operatiorgnd maintenanceof this devicemustbe

performedby authorized and qualified technicgawho are familiar with this
manual

No. 192321852030004 2
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Safety Instructions

While the Enersine ESD34 Active Harmonic Filter is undgpoing
installation, operation, maintenanoar calibration, you are remindeaf the
following safety instructios
(1) The Enersine ESD34 is connected to hazayds high voltage Death can

resultif the devicds not installed properly.

(2) The installation, calibratignand maintenanceof the Enersine ESD34
mustbe done by qualified techniciamccording to local and international
installation standards.

(3) A proper grounding ofhe Enersine ESD34 mustbe double verified before
the filter ispowered on Improper groundingancause the devic® work
abnormally and alspresentsa potential electric shodkazard

(4) Before any maintenance woikperformedmake surghatthe power swith
is off for at leastthree minutes toallow theinternal capacitorgo totally
discharge.

(5) When routine maintenance performedbe sure to avoid potential electric
shockhazardsfrom the interior of the filter or energy storage components
such as capaais. Also, we recommendhat youwear safety glasses.

(6) Improper installation of the filtecould increase harmonic currenaind
voltages, whichcandamage power systexor theload connected.

(7) Improperoperationcandamage th@nternalcomponent®f the fiter.

(8) Improper procedure in breakinige circuit candamage théilter or introduce
safetyhazards.

The operation and maintenance of the fitterstbe performedby qualified
techniciars who arefamiliar with this use@ manual.

When replacingany componentde sureto proceed as indicated in this
manual to avoidafetyhazards.

No. 192321852030004 3
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1. About the Enersine ESD34

11 1. Functional Features

TheEnersine ESD34 is a solidstate power converter which offers the following
features under normal condit®n

{  Eliminates harmonic currerstgenerated by nelinear load.

{ Compensatereactive power for lagging or leadingplis.

{ Actsas a virtual damping resistor to prevent harmonic resonance.

The Enersine ESD34 is a harmonic current generattivat creates opposite
phaseshifted harmonic curresbf the same amplitude.

The benefitof the improvel harmonic currentare

(1) No risk of harmonic resonance

(2) Reduced voltage waveform distortion

(3) Reduced voltagedrops on transformers and cables
(4) Reduce overheang of transformers and cables
(5) Improved power factor

The Enersine ESD34 is not recommendetbr use with load that havea high
current rise rate Such a load, for examplethat of arectifier with an extralow
inductance ratingmploying phase control, may caube Enersine ESD34 to shut
down If the Enersine ESD34 is appled to sucha load, we recommend instaly a
3-5% reactor at the input side of the lo&al reduce the ris rate of the load input
current.

In certain applications where there deviceshaving similar characteristics, such
asa load which generagehigh-frequency current, power factor correction capasjtor
certain types of passive harmonic filters, etltose devicemay also affect the normal
operation otheEnersine ESD34 or caug it to shutdown.

No. 192321852030004 4
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11 2. Major Components

TheEnersine ESD34 employs anodulardesign It is composed of one Control
Module and several Power btules

Control Module

Voltage Current
»1 Detection Detection
Circuit Circuit
(3) (4)
\ 4 \ 4
.| Power -
1 Supply ”
@ Main Controller
Control
Panel
®) (1)

Communication
Interface

(6)

Power Module

®)

ple A H o e H

()

9) (10) 12) (13)

L

Figure 1-1 Enersine ESD34 Major ComponentsBlock Diagram
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The Control Module is composed of tlese parts:

(1) Main Controller
The controlcore oftheEnersine. Controlsthe Power Module.

(2) Power Supply
Provides DC power for the Control Module.

(3) Voltage Detection Circuit
Provides athreephaseAC mairs voltage signal fothe Main ntroller.

(4) Current Detection Circuit
Provides the source or loadside current signalsed by the Main @ntroller to
calculate harmonic and reactive current.

(5) Control Panel
Used to peratethe Enersine and display the status of operason

(6) Communication Interface
Provides several communication interfaces.

Each Power Module is composed of tese parts:

(7) Main Fuse
Prevents damageom overcurrentconditions

(8) Soft-start Module
The major function of thisnodule is to preharge the DC &pacitor Module
to preventinrush currenduring Enersine startup. When the voltage of the
DC Capacitor Module readsa certain levelthe Enersine canbe started up
andcan begircompensang the harmonic curreat

Major components are:
a. Currentlimit resistor
b. Rectifier

(9) Electromagnetic Contactor Module
The Electromagnetic ContactModule is a switctiha links the IGBT power
converter andhe power system. Whethe Enersine is off, the contactors
open tosegregatehe IGBT powerconverter from the power systeivhen the
Enersine is on, the contactois closed to link the power converter and the

power ystem.
No. 192321852030004 6
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(10) Link Inductor Module
The link inductor is a powetransmission interface between the IGBT power
converter and the power system.

(11) Ripple Current Filter Module
The ripple current filter is shuntconnected passive filtdts major functia
is to absorb higlirequency ripple curreafrom thelGBT power converter.

Major components are:
a. ParalleBerieslink resonance filter
b. Overcurrentprotectionfuse

(12) High Frequency Inductor
The major functiorof the high frequency inductas to filter high-frequency
ripple currensd from the IGBT power converter.

(13)IGBT Power Converter Module

The major function of the IGBT Power Converter Module is to convert the
energy provided by the power system to harmonic and reactive power
compensatedurrent, then feetlack to the power system to reduce harmonic
currens and improve the power factor.

Major componentare
a.|GBT Bridge

b. Driver Circuit

c. Snubbers

(14) DC Capacitor Module
The DC Capacitor Module isomposedf a number of simildy rated DC
capacitors connected in parallehd inseries The DC Capacitor dule
stores the energyeeded tomaintain a constantDC voltage, which is
controlled by the IGBT power converter.

No. 192321852030004 7
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Figure 1-2 Enersine ESD34 400V Power Module System Structure Diagram
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11 4. General Characteristics and Specifications

1-4-1. General Characteristics

Storage Temperature -20C ~ 70C
Operating Temperature 0 ~ 40C
Relative Humidity < 95%
Operating Altitude < 1,000 m
Reference Harmonic
EN 610003-4 , IEEE 5191992
Standard
Reference Design
EN60146
Standard
Safkty Standard EN50178
1-4-2. Power Module Specification
Input Voltage 400 V +15%-20%
Phase/Wires 3 phase 4 wires/3wires
Frequency 50/60Hz £3 Hz
Maximum Compensatiol
35 Arms
Current/Phae
De-rating Compensatior
30 Arms
Current/Phase
Maximum Compensatiol
. 105Arms
Currentof Neutral Line
Inrush Current Less than rated current
Current Limitation Yes, at full correctin
Maximum Heat_oss 650watts
Color RAL9011 (PANTONE Proces Black C)
Protection Index P20
Dimensions (WxDxH) 440 x 710 x 13fnm
Weight 31kg

"Whentwo or morePower Module worktogetherin a power scalable configuraticthe power
modules will downgradeautomatially from 35A to 30 A. Thatmeans60/90/120A when 2/3/4
400V power modulesireconnecedin parallel.

No. 192321852030004 9
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1-4-3. Control Module Specification

Input Voltage 400 V +15%,-20%
Phase/Wires 3 phase 4 wires/3wires
Frequency 50/60Hz £3 Hz Auto Sensiny

Compensated Harmonig
Orders

From 29to 51 order
Up to 12 orders active simultaneougB® ~31%)
HigherOrder Compensation (3251%) Disable/Enable operatior

Power Factor Correctior

Compensates both lagging and leading reactive power.
Power factor can be configured from 0.7 lagging to 0.7 leadir

Can be set.
CT Rdio Primary Current: 100.0,000A
Secondary Current: A (standard)5 A (optional)
. Source Side: Closd_oop Control
CT Location

Load Side: Open Loop Control

Response Time

<20 ms

Number of controllable
Power Moduls

Up to 4 Power Modules

Parallel

Up to 8 Control Modules

Maximum Heat_oss 50 watts
Color RAL9011 (PANTONE Process Black C)
Protection Index IP20
Dimensions (WxDxH) 440% 710x 86 mm
Weight 14 kg

No. 192321852030004
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1-4-4. Control Panel Specification

LED Control Panel

a. 4status LED indicatorsPOWERON, FILTERING,
FULL CORRECTING and ERROR
b. ON/OFF and RESET keys
c. 4statusLED indicators for Power Moduse
d. 8 alarm LED indicators for Error Message

LCD Controland
Display Panel
(optional)

a. 4status LED indicator?OWER ON, FILTERING,

FULL CORRECTINGand ERROR
b. ON/OFFandRESET keys
c. 4directionalscrolling keys/Entekey/Escape key
d. LCD Display Panel offetthefollowing functions:
Meter: parameter, waveforrand spectrum
Eventlog: Up to 300 record$-IFO)
Configuration: Compnsation Setting, Compensation
Logic Contro| and System Setting.
Multi-languagesetting: up to 1@ifferentlanguages

5

5

5

1-4-5. Communication Interface Specification

Dry Contacs
(standardconfiguration)

a. 5 Output Dry Contacts
b. 1 Input Dry Contact
c.1 PO

Communication Interfact

Standard RS-232/USB
Optional: R$485/RS422
Ethernetcard

Configuration

Configurableby usingour computerservicesoftwar@® Enersine
ESD34 Expert Service Progrénvia USB or RS232link, or by
using theL. CD controlpanel

Monitoring Software
(optional)

ESD-Link34

Communication Protoco

J-Bus/MOD Bus Protocol

No. 192321852030004
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11 5. Compensation Ability

As long as thé&nersine is powered orand running it provides harmonic current
compensatiorand powerfactor corredon. Therefore the curréron the source side is
less than that on the load side.dddition the improvement of the voltage waveform
distortion and the voltage regulation magreag harmonic currergton the load side.
Therefore,any compensation capability analysisustbe dore when theEnersine is
running.

HarmonicCurrenton Loadside(l ;)
HarmonicCurrenton Sourceside(l )
_) (_

HarmonicAttenuatio Ratio(HAR) =

' sn T|F Iin

CN) Enersing ZS

The harmonic current on the load sidenisasuredvhen theEnersine is running.

11 6. Capacity Selection

The Enersine compensates harmonic curreesbmprehensivelyhich requires
neither measung the impedanceof the power system nor anaigg the load s
harmonic spectrum or its individual amplitudéo select the appropriate model,
measurdhe estimated load harmonic current amplitude to be compensatdthen
select theEnersine model whichhasan output compensated current ratiagleast
1.25 times thatFor example, if thdoad harmonic current is 4@ choosethe 60 A
Enersine.

Even if the selected filter offers insufficient compensated harmonic current, the
Enersine will not be atrisk of overloading. It has currefiimiting capability up to its
full rated compensating capabilitfherefore it will not shut down or malfunction as
most passive filters do. Simply add Power Modulea Gontrol Module in parallel to
increase its compengag capaity.

No. 192321852030004 12
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Table 1-1 Enersine ESD34 400V Capacity Selection

\If:t?fge (S:[:;i?t; Control Module + Power Module
ESD34CR035400E C/E + ESD34PR035400E x 1
3SA ESD34CWO03%00E C/E + ESD34PWO035100E x 1
ESD34CR035400E C/E + ESD34PR035400E x 2
60A ESD34CWO03%00E C/E + ESD34PWO035100E x 2
400 v ESD34CR035400E C/E + ESD34PR035400E x 3
0 A ESD34CW03300E C/E + ESD34PWO035100E x 3
ESD34CR035400E C/E + ESD34PR035400E x 4
1204 ESD34CWO03%00E C/E + ESD34PW85- 400E x 4

No. 192321852030004 13



/\uAblerex

very moment counts

2. Control and Power Modules

The Enersine ESD34 is composed of one Control Module plus several Power
Modules. The maximum output current of tBmersine ESD34 depend on the
number of Power Modules.

2i1. Control Module

The Control Module is & control center of th&nersine. It analyzes the load
current by DSP, then semdaontrol signals tothe Power Moduls to make them
compensate the harmonic and reactive cuergquired by the load.

The control panel athe Control Module can be eithan LED control panel oran
LCD control panel. The Control Module with communication capabilithas
communication slotghatyou can use t@ddcommunicatiorcapability to the unitThe
Enersine comes in two mounting styleRack Mount and Wall MounfThe control
panel, communication slgtand wiring positiondor the two stylesare different as
illustrated inFigures2-1 and 22.

—
0 g 0 el
®
L —3
@
01 0 0 0
3 (O
1 N O
Figure 2-1 Control Module external Figure 2-2 Control Module external
interfaces, Rack Mount interfaces, Wall Mount
1. Power Source Terminal Block 3. Control Panel
2. Control SignalConnectors 4. Communication Slots

No. 192321852030004 14
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2-1-1. Power Source Terminal Block

N: Neutral Line -
A: Phase 1 i u
B: Phase 2 O
C: Phase 3
G: Grounding i B i

(Power Earth) §o) i I T

Figure 2-3 Power Source Terminal Block ofthe Control Module

2-1-2. Control Signal Connectors

E D C

W, Parallel ComnWflication
o @) /[ 0c00000000000000000 000000000000000000 || &
0000000000000000000 '@(aoooooooooooooooooo}‘ (o] \/\/\/\/\/\/\/\/\/\/\/\/\/\/ [e]l[] 0 {J::] =)
1 R 1 1 Remote Conto Do
Parallel
PM3 PM4 Seting

[ | I 11
NO COM NG NO COM NG NO COM NG NO COM NG NO COM NG

_ % 50 ijj KI K2 K3 K& K5
‘@’ OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO OOOOOOOOO

PM2 am

External

Parallel

{ Py [
© /[ 2op000000000000000 "‘%ﬁ "%ﬁ‘ xl%j E@ EPO
PM1 CTA CTB CTC
G F B A

Figure 2-4 Control Signal Connectas

A. Emergency Power Off (EPO) E. Output Dry Contacts

B. CT Connectors F. Control Signal Cable 1 Connector
C. Parallel Communication Ports G. Control Signal Cable 2 Connectors
D. Input Dry Contact

No. 192321852030004 15
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A. Emergency Power Off (EPO)

TheEnersine comeswith anEPO switch, with allows you to turn off the
filter in an emergencylf the LED/LCD control panel is out of order yoaan
still shut down the filteusing theEPO switch.Shorting Pin 1andPin 2 of the
switchturns offthe filter immediately.

-] EPO HH

Pin1l: GND <

» Pin2: EPO+

Figure 2-5 EPO Switch

B. CT Connectors

External termina connect withexternal CTs, which can be installed aihe
sourceor load side.

Parallel termina connect withparallel CTs, which must beinstalled at the
overalloutput ofall filters when several Cdérol Modules operate in parallel

You may install thee CTs as indicateth Figure 2-6. The wire connections
will be explained in detail in Chapter 4.

External @@®@@®
O MNQQW\/\@W O| Parallel D E E D D E

= ===

L Fe] ©0000000

TIx 0600606

K@)

Figure 2-6 CT Connectors

No. 192321852030004 16
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C. Parallel Communication Ports

The Parallel Communication ports are for running multiple Control
Modules inparallel To avoid noise interferencepdot intermix tkese cables
with power cabledf intermixing cannot be avoidedlignthem at 90 degraser
separate them by btast 20cm as indicated ifigure2-7.

+
‘4_9 . 20cm

NS
B A B

Incorrect Correct
A A parallel communication aontrol signal cable

B A power cable
Figure 2-7 Recommended_ayout of Parallel Communication Cable

The maximum total length of the parallel communication cabvlastbe
less than 20 meterand theymustbe connecteth a ringtopologyas shown in
Figure2-8. To ersure gooccommunicatiorguality youmustset the switches of
thetwo farthest Control Modules the iflONO position as shown iRigure2-8.

Parallel Communication

%:: — Turn ON

Parallel
Setting

| E—

___|

W =T 3| | [=led il M E=Te=sdlll;
Enersine Enersine | |\ ..... Enersine
T o o o) [T 0 0 0 1 0 0 0

Figure 2-8 Connection for parallel communicationcables
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Connecthe parallelcommunicationcables asshownbelow

Step 1. Removthe fixed plate of the communication port

Step 2: Put thérst RJ11 communication cabtBrough the fixed plate
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Step 3: Put the second RJ11 cable through the fixed plate.

Step 4: Plug the two RJ11 cabiet the communication pat
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Step 5: Fasten the fixed plate baokto the rear panel of the Control
Module.

Notice Make sure the filter is turned off wherrformingthe above procedure. After
the connections of the RJ1 cables areompleteturn on the power anskt the
number ofparallelControl Modulesand theu n i q arallel iuPbep of each
Control Moduleusing either our configuration software or the LCD panel as
explained inthe Enersine ESD34 Active Harmonic téit ServiceManual In
case of wrong settirsg the Enersine will alarm and can not be started up.

Consultyour local authorized service agent foglp withthe parallel setting
No. 192321852030004 21
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D. Input Dry Contact

The input dry contads connected to an external switethich canbe used
to turn the filteron and off There are two operation modésitcan be selected
Mode 0 and Mode .1The default mode is Mode ¥ou canchange to Mode 1
via the monitoring softwardcSD-Link34 or consultyour local authorized
service agnt.

Operation Modé:

Refer to Figure 2-9 to connect an extern&ck switch for usein turning the
filter on and off If you press the switch fdwo seconds the filter will change
from onto off and vice versa as indicatedFigure2-10.

S D
Tack Switch
g ==

Remote Control | CE\\_‘/)

Figure 2-9 Input Dry Contact Connectionsfor Mode 0

2 second 2 second 2 second 2 second 2 second
., - - o .

- [ I 1 I b I >
5 |
INPUT Short ; !
T, ing I |
I'erminal Open : | |
[

Enersine Status Enersine OFF Enersine ON Enersine OFF Enersine ON Enersine OFF

Figure 2-10 Operation in Mode 0

Operation Modd.:

Refer to Figure 2-11 to connec an external two-position switch for usein
turningthe filteron and off Two secondsfter the switch position ishanged to
ei ther the o nhe filter will domespbralingpbe startédi uprn
shutdown, as indicated ifrigure2-12.

When in Mode 1 pleaseclose the externalswitch first, and thenpress the
ON/OFF key on the Control Panel tgut the filter in standby mode
(FILTERING LED blinking). Then you may contrahe filter from the external
switch.

e
ez

Figure 2-11 Input Dry Contact Connectionsfor Mode 1

Remote Control‘
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Figure 2-12 Operation in Mode 1

E. Output Dry Contacts

There arefive output dry contact connectors forremote monitoring The pin
assignments are ashown in Figure 2-13. These output dry contacts are
programmableThe wer can change the definition for each contethg the
ESD-Link34 softwareor by consuling their local authorizedservice agent.
The default definitionsf theoutputdry contactsare shown imable 21.
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Figure 2-13 Pin Assignments of Output Dry Contacts

Table 2-1 Default Definitions of the Output Dry Contacts

Port Function Description
The control logic circuits afhe Control Moduleare
K1 POWER ON .
energized.
K2 FILTERING The filteris providingcompensating current to the load.
FULL The capacity of the filter imsufficientfor the loadAt this
K3 time thefilter should be in curredtmit stateand continue to
CORRECTING

compensate theurrentup to its rated value.
There are some external abnormal conditions or internal

K4 ERROR breakdown. Théilter should stop provichig compensating
current.
K5 DC Bus Erro The DCbus voltage is abnormal.
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F. Control Signal Cable 1 Connector

This portis connected t@ Power Module. When more than one Power
Module is connected, connethis portto the PM1port onthe MasterPower
Module.

G. Control Signal Cable 2 Connectos

There ardour control signal ports(PM1-PM4), which means yocanconnect up
to four Power ModulesBe sureto connect the Power Modwdén sequence from PM1
to PM4. The one connected to PMlthe MasterPowerModule, as shown irFigure
2-14.

Master
—> PM1

—> PM2

—> PM3

—> PM4

Figure 2-14 Connections for Control Signal Cables
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