HARMONICGUARD
ACTIVE

HarmonicGuard® Series Bus-Applied
Active Harmonic Filter

Installation, Operation, and Maintenance Manual

TCI, LLC

Tn @ W132 N10611Grant Drive
GermantownWisconsins3022
Phone414-357-4480

Fax: 4143574484
Helpline: 806TCI-8282

Web Site: http://www.transcoil.com

© 2017TClI, LLC Al rights reserved



No part of this publication may be reproduced, stored in a retrieval system, or transmitteébimany

or by any means, mechanical, electronic, photocopying, recording, or otherwise, without the prior
written permission of TCI, LLC. The information in this manual is subject to change without notice.
Every precaution has been taken in the preparafitins manual. TCI, LLC assumes no

responsibility for errors or omissions. Neither is any liability assumed for damages resulting from the
use of the informatio contained in this publication



Content s

2.1

2.2

3.1

3.2

3.3

3.4

3.5

3.6

Y S 8 C 0 e 1
HGA Quick Start Unit Software Setup for HMI ReVision K ......ccccceeiiiiiiiiiieeee e 1
Y S 8 O b0 d 2 e 9
SF= V1= Y [ S U o 0 o 1= PSR 9
21T OVEBIVIBW .ttt 4545454545454 d bbbt nnntn 9
2.1.2 Wamnings and CAULIONS .........ooiiiii e e e e e e e e e e e e e e e e e e e e e e ean 9
R G T T - 4 011 o PSPPSR 9
N I B 7 11 1o 3 = OSSOSO SRS 9
2.1.5 General Safety INSIMUCTIONS ... e ettt ns s nnsnnsmnnsnnmsnnnsnnnnnn 10
GENETAl TEIMINOIOQY -.eeiiiiiiiii ettt et e e s bbbt e s bbbt e e s aabb e e s anbbeeesannreee s 11
D AR S T = o S 1o 0 o IO TR 12
Ta N (e Te [UTox 1T ] o TP PUP PR PPPPPPPRPN 12
G T e I [ (=g o (<o I E o 1T o = OSSOSO PRPRPRURPON 12
3.1.2  Additional INfOrMETION ..o ettt e et e e e e e e st e e e raee e e e eamaeeeannnes 12
3.1.3  INSTAAHON CRECKIIST. ... ettt ettt sttt m st esm s e mb e mbsbmtnan 12
Receiving INSPECtion @Nd STOTAGE ......ciuuiiiiiiiiie ittt e et e e st e e e e abneeeeanes 13
3.2.1  RECEIVING INSPECHION ..ottt ettt ettt e et st e s e et et ms et mt e sns e s mmsmsmsssmsnsnsmsnsssnsnnnsn 13
TCILimited Warranty POTICY ....couuiiii ittt e e 13
B TG Tt TR (o ] =T L= [ =1 Tt o =S 13
Product DESCIIPLION .o 13
G I B0 T 11 (=T o @ o g e [T = (o o N 14
G T S =0 41T 01 = (= | - S 15
Part Number ENCOAING ... 16
3.5.1 HGA Part Numbering System — 480V Open and TYPE 1. .o 16
3.5.2 HGA Part Numbering System — 480V Type 12 & 3R e 17
3.5.3 HGA Part Numbering System — GO0V ... .o et ieeeeeeeeeeemsea s assnsnsnsssnsnsnsnsnsssnsnsnsnsnsnsnsnnnnns 18
3.5.4 HGA Part Numbering System — 480V Open & Type 1 (50° C) .o 19
3.5.5 Communications Part NUMDEING ... ...ou e ittt eeeeeseaeanses s s s asnsnnnsnnnsnnnsnnnsnnnsnnnsnnnsnnnsnnnsnn 20
3.5.6 Floor Stand Part NUMBDEING.........u ettt eeee e e en et e e teeeeesnaeneemnnenenenenenenenenenenenens 21
Standard Product Ratings and DIimension TableS ..........uuiiiiiiiiiiiiiiiiiiieieeeieeeeeeeeeeeeeeeeeeeee e aeeaeraneees 22
3u8.1  ABOV 4 C ittt b oAt £ h b et ean £ e a bt e oAt e eR bt eaa e e ettt ean s e en b e e e neeenae e et e entean 22
TFUB. 2 BOOV A0 C ittt e e eh et et e e At e e ea b e e A e e e oAbt e ean e e enb e e be e e eneeeneeentaenbeeann 23
300.3  ABOV BOC ..ttt a b oA a e e eh b et ean e e oAbt Ae e oo at e e An e e en bt e At e e nbeennn e e enteenneenran 24
D A S T = S S 1o T o O 26
Pre-installation PLANNING ...t e e st e e e e e e e e e eas 26
o I V= 1V =T o o [T= 4o o 26
4.1.2 Select a Suitable LOCAION .........ooiiii ettt e e e e 26
L T T Lo 14 g T R o =T 26
4.1.4 Mounting an Open Chassis Unit..... ... e e e e e e e e e e 26

L R S o To [T T [ I =T [ = T L 27



4.2

4.3

5.2

6.1
6.2

8.2

7 I 1Y (o TH T | T 28
A 1 o o RSSO UUSRSURP 28
423 Current Transformer INSTAllation ...t e e e s e e e e e e e e es s e aeaes 31
4.2.4 Current Transformer PlaCement ... .. ... e e et e e eaean 32
4.2.5 CM Module Serial Cable Connection for Open Chassis UnitS......ccocovvviriiiiiiieiiieiiiei e 46
426 Serial Cable Termination SeIUP ... ..o e e e e e e e e e e e e anaan e e e e e seansnnn s eaeeeensnnnnnneaeeees 48
HarmonicGuard® Active Filter OPEIatioNn ........cccviieiiiieieie ettt 49
L TR I 4 W (g 1= o | 49
4.3.2 Start Up (COMMUSSIONING) ... e e e e e e e s e s e 49
4.3.3  GENEral OPEIATION .....coiiiiiiiiiee e e e et e e e e e et e e e e e e e nn et e e e e na et e e e e e et e e enn 49
VRS =T £ o ] o < J PSRN 50
MaINTENANCE ANA SEIVICE....oiiiiii ittt e e e e e e et a e s e e e s eeeaab e seeeeessesbanaeeeaseeerraes 50
5.1.1 HGA Reliability and ServiCe Life.. .. . .o e it snmsnnmsnnnnan 50
5.1.2 PeriodiC MaiNtenanCe..... ..ot e et e et e e et e et e et ee et eeataeaes 50
5.1.3 QOverload / Over CUIment ProteCted . ... ..o e e 52
L I S I (o TU o111 o ToTo 1 ([ o TSP 54
5.1.5 Troubleshooting FIOW CRArt ...t e e e e e e e e smaeaeeeeenne 57
5.1.6 Power ComPONENt LAYOUL ... ... . ettt mt e ms e mse s msnsmsssmsssmmsnnmsnnmssnmsnnnsnnmsnnnnnn 58
5.1.7  RePlaCEMENT PaS ...cci ittt e e e e e e e e s et e e e e s e s s et e e e e ee e e s tnaeaeeeenennnn 60
5.1.8 Factory Contacts and Technical SUPPOM....... ... et e e e 60
Outline and Mounting DIMENSION DIAWINGS ..uuuiiieeiiiiiiiiiieeeeeiesiiiieee e e e e s sseeteeeeeeeeessssnereeeeaeeesaansnes 61
VA T = T o S TR o T o O TSR 62
HMIINTTOAUCTION L.t 62
[Ty = L T o e I TV 1= L g [ TR 64
(202 T O 4 1= Tor {1 PR RTRRTRRRRRNE 64
(ST o Yo% | (o] o DRSS 64
(S22 T | (0T o (] o TSP SS TSRS TRRTTSN 64
LS V1T Vo USSR 65
VA S T = o S 1o 0 o O (TR 69
L0 o 1= 1 = Lo 1 o PRSPPIt 69
T.1.1 HMISCreen EIBMENES. . ...t e et e e e e e e e e e e e e e e e tannss e aeeeesnssnnn e aeeenssnnnnnnnnn 69
P VA | 11 (1= [ .= 1 (o] o DO PO USRS UOTR RN 70
T.A3  HMI SO rBENS. ...ttt e et e e et e e e et et e e e s e e tmtm e e aebaesansneesmanaeesraneaerannns 71
D AR S T =30 2R < T T o H R 97
(Y =TT g ) (=T e =T Lo PO UPPPRRPPRNS 97
8.1.1 Clock Battery REPIACEMENT .........oe ittt eaet e naeantaananas s nsnsnnnsnnnsnnnsnnnsnnnsnnnsnnnsnnnsnnnsnnnnnn 97
8.1.2  SoOftWware Field UPGrades..... ... e it nt e n s mnnsmnn s mnnsmnnsnnnsnnmsnnmsnnnnnn 97
o181 o1 T=TS oo Yo 41 o Lo PRSP 98
8.2.1 HarmonicGuard® ACtiVe FIIEr FAUIt.............ooieeee et e e e aie e e e e e e et ee e sbeaaseeasaessesnaessnnns 98
8.2.2 Interface MOdUIE ProBDIEM ... .. e e et e e et e e et e et e et e e nabeaen 98
8.2.3 Fault Troubleshooting NOTES ... ettt e e e e e e e e e 99

8.2.4 Fault Troubleshooting FIOW CRar ... ... . ettt snmssnmsnnmssnmsnnnnnn 99



9.1
9.2

9.3

9.4

9.5

9.6
9.7

Appendix AT HMI INstallation DIAgram .........cooiuiiiiiiiiiee ittt ee e 100
Appendix B i Ethernet/IP Gateway and Modbus TCP/IP Option ........cccovcvveiiiiiieiiiiiee e 101
L I~ I [ o Te [T i o o TSP PSPPSR UURUSUPRRPPUSPRN 101
S A o o USSR SRR TSR UPRRURRI 101
.23 CONFIGUIALION ...ttt sttt m s nsmsmsmsnamsnnnen 102
e T (=T o 1] (T g 1Y =T o OSSPSR 103
L T2 T o T =Y €[ o S 103
9.2.6 HMS Gateway to PLC Master EXamIPIe. ... ... i nmsnmnnnns 104
9.2.7 Required EQUIPIMENT . ... et e e e e ee s st e e e e e e e st e e ee s e e nte e e e eene e nnrnaeeeens 104
S B 1= (1] o OO SRR 104
LIS I o (0T =10 11 1 T PSPPSR 104
Appendix CT Modbus TCP/IP Gateway OPLiON ........ceieeeiiiiiiiiiiiee e s st e e e e s svrnee e e e e e s e e snnnenees 107
L TG Tt IR [ o T [T 1o T o TSRS USRSUSRSUSRRPSRRPR 107
S G T~ Lo T USSR ORSRTSPPRRPRSPIO 107
L TG TG TR o o1 o U] =1 (o o SRS 108
9.3.4 Register Map and Address OffSelS. ... ..o i ittt e eanemeeenteennsnnnsnnnsnsnsnnnsnnnsnnns 109
L JRC TR T o= = (o o S 110
9.3.6 HMS Gateway EXAmIPIE ... e e e an 110
9.3.7 Required eqUIPMENT ... ettt ettt e e e ettt e e e e ettt e e e e e e naeeeens 110
L TR S B = (1| o OSSPSR SURPR 111
L JC TR I o (0T [ = 1o 410 1 10T SRS UPPSPRURPPRPPPN 111
9.3.10 W TO HIMI L.ttt ettt h et e e e m bt e eat e £ st e e st 2o amb e et e 2o sb e e me e e emseemneeneens 113
AppendiX DT MOADUSRTU MaSTEr.....cccoii i 114
L2 I B0 I [ 1o T [T o T o TSRS 114
LI 32V e TaTo =T T Mol q | 1o [T =1 (o ) o [ 114
e I G T U= o 1] (T g 1Y =T o PSP SSPURSPRRRPRRRPR 115
Appendix ET DeviceNet GateWay OPLION ......coi ittt e e 120
LI 20 IR [ (oo [Tt o o TSRS 120
e T~ 1 o T USRS O SRR USRS 120
L IR TG T o o1 o 1] =1 (o ] o PSSR 121
L TR T S 0T = (o o S 121
9.5.5 HMS GateWay EXAMIPIE: ...ttt ateaeamsesasnsmsnamsn s snsmsssmsnsmsmsmsssmsssmsmsmsmsmsnsmsnsmsmsmsnnnen 122
9.5.6 Hardware ReqUIrEMENTS. ... ..o ettt e ettt e e e e e e e e e s e emteeeeaeean 122
9.5.7  SOfWAre REGUITEIMENTS .......uvieiriiititetieariraritarerasarasaraserasarasasasasnsasasasasnsnsasasnsssnsasnsnsnsnsnsnsnsnsnsnsnsnsnsnsnsnsnse 122
SRS B = (1] o BSOSO SO SRRSO U USROS RUSERUPPTURPRRPOT 123
9.5.9 Establishing Correct Network Setlings ... ... ettt smenenennns 123
9.5.10 RSLINX ClassiCSs SeHINGS. .....ouiiiiiiiiiie et s e e e e e e e s snmreaeeeens 124
9.5, 11 RSINEIWOTX ...ttt ettt ettt et e b et e et e e st e e he e e sb et e eas e e st e e n s e e mb e e e ans e e bt e enneeamseennnseanbeens 124
Lo T 7 = oo SRRSO 125
Appendix F i HGA Quick Start Unit Software Setup for HMI Revisions H and Earlier ............ 127
Appendix G T Operating the HGA in @ 3R ENCIOSUIE.....ccoiiiiiiiiiiiee et 132
L2 I IR [ (o To [T o o TSP TSTTTORSPRTRPRTRPRN 133

9.7.2  HGA-HMI OPEIAtiON ...t e e e e e e e e e e e e e e e e e m e e e e e e e mamnnanees 134






Revision Description Date

A Release 10/29/13
B - 03/03/14
C Added 300A 09/10/14

Added 150A 480V
Added 150A 600V
Updated Quick Start Guide Rev. B

D Updated 300A Drawings 09/26/14

E Added Floor Stand 11/5/14
Added 600V 220A

Added Legacy QS Guide as Appx. E

Updated Watts Loss on Standard Product Ratings and Dimension Tables

F Updated Quick Start 12/11/15
Added HGA-HMI Appendix F
Updated Sections 4 and 5

G Added 250/500A 05/16/16
H Corrections to Standard Product Ratings and Dimension Tables 5/19/16

J Added 200A Narrow 10/10/16
K Updated Communications Product Numbering 07/27/17

Updated Watts Loss on Standard Product Ratings and Dimension Tables
Updated Unit Dimensions on 600V

We strive to provide the most up to date and accurate documentation available at the time of pf
Please visit www.transcoil.com for the most recent revision of this manual.







HarmonicGuard® Active Section 1

< Section 1

HGA Quick Start Unit Software Setup for HMI
Revision K

Warning
CE Be sure to read, understand, and follow all safety instructions.

Warning

Only qualified electricians should carry out all electrical installation and maintenance work on
the HarmonicGuard® Active (HGA) filter.

Warning
All wiring must be in accordance with the National Electrical Code (NEC) and/or any other
A codes that apply to the installation site.
Warning
Disconnect all power before working on the equipment.
A Do not attempt any work on a powered HGA filter.
Warning
f} The HGA filter and other connected equipment must be properly grounded.
Warning

The HGA filter may receive power from two or more sources.
Three-phase power is connected to the main input terminals of the HGA filter.
All of these sources of power must be disconnected before working on the HGA filter.

Warning After switching off the power, always allow 5 minutes for the capacitors in the HGA filter and
connected equipment, if applicable, to discharge before working on the HGA filter, connected
A equipment, or the connecting wiring. It is good practice to check with a voltmeter to make
sure that all sources of power have been disconnected and that all capacitors have

discharged before beginning work.

rﬂ 1 HGA IOM Manual
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Section 1

HarmonicGuard® Active

1) Verify unit external connections

NOTE: If unit is configured for load side operation, reference
the User Manual for Load Side CT Placement diagram.

T Phase A, B, C power connection, with positive A-B-C
phase rotation expected

CT H1 Terminal is pointing toward the source

CT feedback on phases A & C to TB-1

Leave CT shorting bars in place on TB-1

With the HGA circuit breaker open, energize the source
to the HGA

Close the HGA circuit breaker

Fans and HMI should come on in < 5 seconds

HMI will start on Home screen

Load(s) have an integral 5% line reactance or equivalent
DC bus choke

Warning

A

E I ] =a =4 =4 =

Hazardous voltages are present
when unit is energized

Phase A L1
Phase B L2
Phase C L3

Line

Side CT Placement

L1 L1

HleCl‘l

L2

L2
L3 > L3

I Loads

e mocra

|
ook
33m :

" orppoaey oA |

pfa HeA.

Converter |

I
I I
L

Loads

NOTE: Built In Sensor Wiring Error Detection

1  The active filter has an automatic sensor wiring error
detection algorithm built into the controls.

1 If asensor wiring error is detected, please reference the
Sensor Error Auto Detection section.

Turn off unit and
far no fi

NOTE: Language Selection and Date / Time

The active filter supports several languages including
English, French and Spanish.

Press fiSet up 0Setumpscreen and wessthe |
AlLanguage Setupo button.
Select language setting from the language setup pop-up
screen.

Press the fASet
configured system time.

= == =4 =2

Date and Ti |

Set Date

and Time
I Languages
I Setup

Screen
Brightness

Setup

Factory

Setup

It= Setup

2) Converter check 1 1

T Press fiSetupod toscreeavi gate |

Tech Setup

P as=word Setup

E rmter FLA
for TOD

T Next,s el eO(:8t252ﬁ(')l'1e40 h Setupo and operation Modes CDRII'rturI-rIIIS;c;I:up
T Select the fiOperation Mode:
HGA IOM Manual 2



HarmonicGuard® Active

Section 1

= =a =

On the fAOperation , osder Seff
Correction Enableo and fHa
buttons are OFF (Blue). If buttons are green, press to
toggle off

Select the ACT Ratiodo butt
the external current transformers wired to the unit. Select
thecikBabutton

Next, s el ect the AVAR Output g
AiLocal VAR Output Enabl eod
Enabl eo are OFF (Bl ugplessto |
toggle off
Select the fABacko buttons
screen

On this pop-upscreen,ensur e the fAAuto
is OFF (Blue). If button is ON (Green), press to toggle
off.

Navigate back to fAiTech Set
Now select fiSave Settingso
Press fiHomeo to navigate t

E Operation Mode Setup i

FF Correction Harmonic
-l- Enzble Correction Enable

<y

. WAR Coutput

Calibrate System
Enable
=]

Local ¥AR Output ol
E nable
¥
Metwork WAR
Cutput Enable |

RuniStop Control Setup

¥

Auto-Start Setup Nﬁ‘éﬁ:‘bia”

imtlEry St F cweer Sawver
E nable

IT

M um b

before a

Selact time
frequency

Auto-Start Limit

Dizable

HGA IOM Manual



Section

1

HarmonicGuard® Active

= = =4 =

3) Home screen check

Co mp ar e tdiekpected line frequency
CompaVokaged t o expweltageed | i ne
fi C u r aexpected to be zero because unit is not running
and CT inputs are shorted

I'f status indicates a Faul |
condition

Filter Status

Zurrent A

Eitatus FEIJHE- E?Etl-lF' II Lt

side unit.

1
1
1
1

4) Status screen check

Note: The Line/Load button and Line/Load Current Plot will say
fLineoif a master/ line side unit, or say fLoadoif it is a slave/load

Press AStatuso to navigate
Compar e tdiexpedted bneé voltage

Co mp ar e tdiekpected line frequency

i Cu r rexpectedto be zero if unit is not running and
CT inputs are shorted

5) Phase rotation check

Press fiPhase to Npeuttonr al Vol
Check that the current peaks follow the following
sequence from left to right: Phase A (Green), Phase B
(Blue), Phase C (Red)

Equipment is phase rotation sensitive, if phase rotation is
incorrect, power down unit and rewire to adjust phase
rotation by swapping two incoming phase connections

Warning

Improper operation will occur if input
voltage phase rotation is incorrect.

Phase to Heutral
Vaoltage

HGA IOM Manual 4
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HarmonicGuard® Active Section 1

6) Running Converter

Press fiSetupd to navigate to th
Sel ect tSheet ufipfToecbhut t on and enter

08252014

Sel ecNextbheufiton from the s
Select the fAOperation Mode
On the AOperation Mode Set

Correction Enableo and #fAHa e o
buttons are OFF (Blue). If buttons are green, press to Woltage
toggle off TODO and VAR output off. e
1 Select the AVAR Outputd current [ A

bu
VAR Out put Enabl eo and fANe
are OFF (BI e) . Select th
iTech Scesenup

0
T Select the AHomeo button f
T Select the ARund button to

= =a =

c

7) Remove CT shorting bars

Press fiStopo to turn off ul
Disconnect power from cabinet

Turn off the built in door breaker AND

Turn off the upstream feeder breaker

Open the cabinet door and remove shorting bars from

CTs connected to TB-1

=a =4 =8 -8 -

Warning |Lethal voltages may be present.
Wait 5 minutes for DC bus voltage to
drop to safe levels.

Warning _ _ _
Check for voltage in cabinet with a

DMM before working inside cabinet.

8) Current polarity #1

Power up unit . . 10:47 VLine & ILine
From Home screen,pr ess A Runo to tu

Press fiStatuso to navigate

Select fAWeEDnetlEken

Note: Lightly loaded conditions (less than 20% CT rating)

will not have enough current to show up on ILine plot

1  Check that Phase A to Neutral voltage peak lines up with
Phase A current (use zoom if necessary)

1  Check that Phase C to Neutral voltage peak lines up with
Phase C current

1  Power system down and check CT installation location

and orientation, if Phase A plots differ significantly from

Phase C plots

=a =4 =8 —a A

Warning Open circuit CT outputs can result in

high voltages and damage to
equipment.

7‘\'2! 5 HGA IOM Manual



Section 1 HarmonicGuard® Active

Line Side Configured Unit

Warning |wiring the CT incorrectly can lead to 0s:i2¢  Line Status
improper operation, which includes
unit operating in limit and/or
contributing to rather than correcting

harmonics.
NOTE: If using a Line Side (master) unit, the screen -
title will say fLine Statusoand if using a Load Side 1Ho TR -
(slave) unit, the screen title will say flLoad Statusa I '

Also: See notes under each screen. vino N

9) Current polarity #2

1  Navigate to Status screen NOTE: If system voltage is less than 480V, the VTHD value

1  Depending on unit configuration,s e | ect e i t h ¢ wil beunavailable. If CT secondary feedback current less than
or fiLoadd button 1 Amp, the ITHD and ITHD Ref values will be unavailable.

1 Verify that the fields match expected values for the power
system Load Side Configured Unit

T If they do not, verify correct CT installation

10:50 Load Status l Stop
NOTE: If secondary CT current is less than 1A, ITHD will be

unavailable h AC RMS | stopped

actor HOREN]
ITHD 3

YTHD

NOTE: If system voltage is less than 480V, the VTHD value
will be unavailable. Load Side units do not report ITDD or
ITHD Ref values. If CT secondary feedback current less than
1 Amp, the ITHD value will be unavailable.

10) Final setup

T Press fiSetupo to navigate |
T Select the fATech Setupo buf

08252014 Tech Setup | |

1  Select the next button from the splash screen
T Select theMddepsd alkdtotnon

Stopped

F a=s=sword Setup

Crparation Modes

HGA IOM Manual 6 r -4



HarmonicGuard® Active

Section 1

= =4 —a-A

NOTE: If unitis sized with sufficient capacity to provide power
factor correction, select thg¢g
ensure the button is ON (Green)

On the AOperation Mode S€e
AHar monic Correction Enabl
button is ON (Green)

Select the ACT Rati oo butt
CT ratio matches the external current transformers that

are wired to the unit

Select the fABackod button a
screen,sel ect fARun/ Stop Contro

Sel ect-StidAmnutt oSet upo

Onthisscreen,s el ect SharfiAEtn@abl e
ensure the button is ON (Green)

Navigat e back to the ATech Se
iSave Settingsod button
Navigate to the fAHomeo scre
The unit will start to operate. With the Auto-Start option
enabled, the units will now automatically restart after future
power on/off cycles of the unit or non-critical system faults

Warning

When Auto Start is enabled, unit may
operate without operator input.

peration Mode Setup L

]

RuniStop Control Setup

Auto-Start Setup

Metweork Start ed
E nable

Relay Start
E nable

F owmer Sawver

a Select number
of faults

Select time
frequency

HGA IOM Manual



Section 1

HarmonicGuard® Active

11) Final check

NOTE: If unitis configured for load side operation, reference the
User Manual for Load Side CT Placement diagram.

1  Navigate to the Status screen
1  Navigate to Line/Load status
1  Note the corrected voltage, current, power and THD

=15 o
ITHD
oo IEEEH
WTHD

About

Line Side

actar
ITHD b

VTHD

Load Side

HGA IOM Manual



HarmonicGuard® Active Section 2

< Section 2

Safety Instructions

Overview

This section provides the safety instructiomkich must be followed when installing, operating, and servicing the
HarmonicGuarfl Active (HGA) filter. If neglected, physical injury afeath may follow, odamage may occur to

the HGA filteror equipment connected to tH&A filter. The material in this chapter must be read and understood
before attempting any work on or with the product.

The HGA flter is intended to be connected to thes or power cables where one or more loads are connected.
Threephase power is connected to the input terminals of the unit and corrective current is supplied to the system
through theHGA filter in response to the input signal being received from thed@iisected to the monitored bus.
The instructions, and partitarly the safety instructions fany other related equipmemust be read, understood,

and followed when working on any of the equipment.

Warnings and Cautions

This manual provides two type$ safety instructions. Warnings are used to call attention to instructions, which
describe steps, which must be taken to avoid conditions, which can lead to a serious fault condition, physical injury,
or death.

Cautions are used to call attention to instiiens that describe steps that must be taken to avoid conditions that can
lead to a malfunction and possible equipment damage.

Warnings
Readers are informed of situations that can result in serious physical injury and/or serious damage to equipment witl
warning statements marked with the following symbols:

Warning Dangerous Voltage Warning: warns of situations in which a high voltage can cause physical
injury and/or damage equipment. The text next to this symbol describes ways to avoid the
danger.

Warning

General Warning: warns of situations that can cause physical injury and/or damage
equipment by means other than electrical. The text next to this symbol describes ways to
avoid the danger.

Warning Many electronic components located within the filter are sensitive to static electricity.
A Voltages imperceptible to human touch can reduce the life, and affect performance, or
completely destroy sensitive electronic devices. Use proper electrostatic discharge (ESD)
M procedures when servicing the filter and its circuit boards.
Cautions
Readers are informed of situations that can lead to a malfunction and possible equipment damage with caution
statements:
Caution
General Caution: Identifies situations that can lead to a malfunction and possible equipment
A damage. The text describes ways to avoid the situation.

[\
©

HGA IOM Manual



Section 2

HarmonicGuard® Active

General Safety Instructions

These safety instructions are intended for all work on tB& Hliter. Additional safety istructions are provided at
appropriate points on other sections of this manual.

Warning
CE Be sure to read, understand, and follow all safety instructions.
Warning y . . . .
Only qualified electricians should carry out all electrical installation and maintenance work on
A the HGA filter.
Warning N _ . _ _
All wiring must be in accordance with the National Electrical Code (NEC) and/or any other
A codes that apply to the installation site.
Warning _ _ _
Disconnect all power before working on the equipment.
A Do not attempt any work on a powered HGA filter.
Warning
c The HGA filter and other connected equipment must be properly grounded.
Warning The HGA filter may receive power from two or more sources.
Three-phase power is connected to the main input terminals of the HGA filter.
All of these sources of power must be disconnected before working on the HGA filter.
Warning After switching off the power, always allow 5 minutes for the capacitors in the HGA filter and
connected equipment to discharge before working on the HGA filter, associated equipment,
or the connecting wiring. It is good practice to check with a voltmeter to make sure that all
sources of power have been disconnected and that all capacitors have discharged before
beginning work.

HGA IOM Manual
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HarmonicGuard® Active Section 2

General Terminology

Throughout this manual, many different terms are used. A list of some typical terms can HeefoundThese are
provided in order to assist with the overall understanding of the manual. Please feel free to contact TCI directly if
there are any questions regarding any portion of this manual.

HarmonicGuaré ActiveFilter 1 TCIG brand name for a real time filter that mitigates harmonics while also
maintaining near unity power factagkn Active Harmonic Filteris any piece of equipment that actively monitors
and changes the incoming AC line current.

HGA'T The term ommonly usd in place of the entire brand nameHzfrmonicGuar8l Active filter.

Active Harmonic Filter An active harmonic filter is a piece of equipment that reads the incoming voltage and
current and injects current waveforms that cancel distortion. This temmisionly used in place of the entire
brand name oflarmonicGuar8l Active filter.

BusApplied Filteri A shunt device connected in parallel to the load. This is an active filter designed to mitigate the
harmonics associated with multiple loads. The fikedirectly connected to a main bus as can be found in a typical
Motor Control Center. The filter is sized for the amount of corrective current needed to be injected to cancel the
offending harmonics. A Digital Signal Processor (DSP) pulse width moduatedbller is used for switching

Insulated Gate Bipolar Transistor (IGBT) in order to cancel the harmonics.

Power Converter The power converter is the digital filter module of th&rmonicGuard Active filter.

NonLinear Load Input Line Inductdr Thethree phase line reactor connected at the input of an adjustable
frequency drive or other neimear load.

Converter Inductoi The three phase inductor maintains a uniform air gap to give highly consistent and predictable
inductance. These inductors amnnected to the invertaxhich buffers the inverter output from the analog portion
of the filter,the source, and connected equipment

Current Transformer (CTi) The device that monitors the incoming AC current waveform typically sized to handle
the totd connected load.

T 11 HGA IOM Manual
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Section 3 HarmonicGuard® Active

< Section 3

Introduction

Thank you for selecting T@ HarmonicGuarél Active filter. TCI has produced this filter for use in ntimear load
applications that require input power line harmonic current reduction and power factor correction. This manual
describes how to install, operate, and maintairHienonicGuar8l Active filter.

Intended Audience

This manual is intended for use by all personnel responsible for the installation, operation, and maintenance of the
HarmonicGuar8l Active filter. Such personnel are expected to have knowledge of electrical wiring practices,
electronic compoants, and electrical schematic symbols.

Additional Information

Caution This manual provides general information describing your HGA filter. Be sure to carefully
review the more specific information that is provided by the drawings shipped with the unit.
Information provided by the drawings takes precedence over the information provided in this
{' 5 manual.

The ratings, dimensions, and weights given in this manual are approximate and should not
be used for any purpose requiring exact data. Contact the factory in situations where certified
data is required. All data is subject to change without notice.

Installation Checklist

The following are the key points to be followed &osuccessful installation. These points are explainedetail in
the following sections of this manual.

1 Make sure that the installation location will not be exposed to direct sunlight, excessi\
vibration, corrosive or combustible airboroentaminants, excessive dirt, or liquids.

1 Select a mounting area that will allow adequate coolinfjair and maintenance access.

1 Make sure that all wiring conforms to the requirements of the National Ei¢@ode
(NEC) and/or other applicable etécal codes.

1 Connect thtHGA filter equipmerigrounding lug to the system ground of the premises
wiring system. Use a properly sized grounding conductor.

1 Connect thregohase power to the input terminals of @A filter, L1, L2, & L3.

1 Ensure thathte CTs are properly installed and connected to the proper terminals inside
HGA filter (see CT Installation section of IOM Manual).

1 Check everything thoroughly before applying power to the equipment.

1 Check the panel and the inside of the encloBurany foreign objects, dirt, or loose
hardware.

§
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HarmonicGuard® Active Section 3

Receiving Inspection and Storage

Receiving Inspection

TheHarmonicGuar8l Active filter has been thoroughly inspected and functionally tested at the factory and carefully
packaged for shipment. When ymceive the unit, you should immediately inspect the shipping container and
report any damage to the carrier that delivered the unit. Verify that the part number of the unit you received is the
same as the part number listed on your purchase order.

TCI L imited Warranty Policy

TCI , LLC (ATCI O6) warrants to the original purchaser
workmanship under normal use and service for a period originating on the date of shipment fréteds® refer
to www.transcoil.confor standard terms and conditions.

Storage Instructions

If the HarmonicGuar8l Active filter is to be stored before use, be sure that it is stored in a location that conforms to
published storage humidity and temperature specifications stated in this manual. Store the unit in its original
packaging.

Long-Term Storage

In the case of lonterm storage, defined as any period greater than eighteen (18) months, TCI Technical Support
must be contacted prior to applying power.

Product Description

HarmonicGuard® Active filter

TheHarmonicGuar8l Active filter is an active harmonic filter designed and developed by TCI to relieve the power
distribution system of the issues associatett Witrmonic currents that flow within the power distribution network
caused by nofinear loads. The typical configuration can be founé&igure 3.1

The topology of the buapplied (three phase, three wirelsA consists of major components or modules:

Component lis made up of two current transformers (CTs) installed on phases A and C of the AC bus that is to be
acted upon by thélter. The purpose ahe CTs are to supply information to th&H regarding the integrity of the
composite AC bus current with regard to the distortion {gsionsoidal waveform) and displacement power factor
relative to the AC bus voltage. These signals will result in tBé fhjecting currents that will return the AC line

current to near sinusoidal shape and at unity power factor, thatehe CTsrelocated outside the GIA enclosure.

Component 2is the H3A input circuit breaker (optional). This is provided to protectHli@A for destructive over
current conditions if a malfunction occurs within th&A circuitry. It also provides a convenient disconnect means
and field wiring point for the installer of tHiter equipment.

Components 3 and 4are the high frequency conter inductors. These inductors provide the proper inductance to
the power converter.

Component5 is the power electronic converter module. The Power converter module (PCM) is the heart of the
HarmonicGuarfl Active filter and is what differentiates theGA from other types of harmonic mitigation. The

PCM provides several highly complex electronic functions controlled by the on board DSP controller. The PCM
continuously senses the AC bus | ine volt amweed abnyd nceuarnr
of the instructions resident within the DSP program code, properly controls the sixd @Bdperate in a safe

manner that injects current into the AC bus grid that ensures the AC bus current is sinusoidal and near unity power
factor. Power anverter contains a pigharge circuitwhich consists of two SCRS and two fotearging resistances

which control the inrush current.

T 13 HGA IOM Manual
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Section 3

Filter Configuration

Load Side CT Placement

See Note 5 |

| Converter

I

L1 » i U

2> HIN = L2 Loads

L.; > CT3 {\ L3

SOURCE o
r———FrFF—=—- ; Loads
HGA
I GRD E 1.1 1.2 1.3 :
I CB I
I I
j | |
I I
I I
I |
I I
| 4 ] Com |
I Lx
| TB-1 E: | Com
| | @
I S
I I
| |
I Converiter :
I I
I I
I I
I I
|
Line Side CT Placement
L1 L1 L1
5 HI—=V L2 L2
e A I3 Loads
SourceH1 == "CT3
Loads

Figure 3.1: Typical Configuration of the HarmonicGuard® Active Filter

HarmonicGuard® Active

*This drawing is for general reference only. Use the drawings supplied with the unit for installation.
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HarmonicGuard® Active Section 3

Nameplate Data

Figure 3.2 shows a typicaHarmonicGuar8l Active filter nameplate. The following information is marked on the
nameplate:

1 Part number: Bcoding is explained on the following page
1 Corrective Current: The maximum amount of RMS Corrective Current the unit can deliver.
1 System Voltage: fie rated Phase line voltage (RMS volts)

1 Hz: The rated frequency (60 Hz)

1 Phase: 3, 3 Wire The HGA is designed for use with only 3 wisystems with balancedphase
voltage source

Drawing #: Qutline and mounting dimension drawing number

Schematic #: &hematic diagram drawing number

Serial #: or unit tracking purposes

= =4 -a A

Enclosure Vpe:
UL508 - Open, UL Type 1
UL508AT UL Type 3R and ULType 12 Enclosures

Germantown, WI. 53022

Phone: 8008?4—8282 c@us T
www.transcoil.com
IND CONT. EQ. 5HAO

Part Number: ALC100A01H0100

Corrective Current: 100A RMS Drawing #: 103382

System Voltage: 480 Schematic #: 26463-01

Hz: 60 Serial Number: 10000

Phase: 3, 3 Wire Enclosure Type: 1

HarmonicGuard Active Filter

Figure 3.2 : Typical HarmonicGuard® Nameplate

15 HGA IOM Manual
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Section 3 HarmonicGuard® Active

Part Number Encoding

HGA Part Numbering System i 480V Open and Type 1

Temperature: 40° C

Current: 50, 100, 150, 200, 250, 300, 500
Voltage: 480

Enclosure: Open Chassis or UL Type 1

Figure 3.3 identifies the significance of each characteh@HarmonicGuaftiActive filter part number. An example of a
completed pamumber would be ALC100A016010. This designates an encloggdrmaicGuard® Active filter that is
rated for 100 amps, 480 volts, and has an Hitérface Module Package.

ALC 100 A 01 H 00

10

ALC Prefix

Current Rating

45, 50, 90, 100, 150, 200, 250, 300, 400**, 500**

Voltage Rating
A=480

Filter Enclosure

00 = Open Chassis
01 =ULType 1

Package Option
H = Interface Module

Circuit Breaker

00=No breaker* 70=Eaton 100kA
20=ABB 100kA 01=ABB 65kA

40=A-B 65kA BO=Fuse Block?’

50= A-B 100kA DO=Fused Disconnect?
60=Eaton 65kA

Line/Load Control
0 = Line Control, Master Software
1 = Load Control, Slave Software

Other Configuration

0 = Default Option
N = 200A Narrow

T Only available for 500A units
*Only available for Open Chassis units
** Only available for Eaton Circuit Breaker

Figure 3.3: HarmonicGuard® Active Part Number Encoding

HGA IOM Manual 16
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HarmonicGuard® Active

HGA Part Numbering System i 480V Type 12 & 3R

Temperature: 40° C
Current: 50, 100, 150, 200, 250, 300, 400, 500

Voltage: 480

Enclosure: UL Type 12 & 3R

Section 3

Figure 3.4 identifies the significance of each character inHlaemonicGuar8l Active filter part number. An
example of a completguhrt number would be H5150A12H0A.1This designates an enclog¢drmonicGuar8l
Active filter that is rated for 100 amps, 480 voltsddras an HMI Interface Module Package.

H5 150 A12H 0110

H5 Prefix

Current Rating
50, 100, 150, 200, 250, 300, 400**, 500%*

Voltage Rating
A =480

Filter Enclosure
12 =ULType 12
03 = UL Type 3R (150, 200, 250, 300, 400 &500A)

Package Option
H = Interface Module (no display if 3R)

Circuit Breaker

20 = ABB 100k A 40 = A-B65kA DO = Fused Disconnect?

50 =A-B 100kA 60 = Eaton 65kA
70 = Eaton 100kA 00 = No breaker *
01 = ABB 65kA BO = Fuse Block?

Line/Load Control

0 = Line Control, Master Software
1 = Load Control, Slave Software

Other Configuration

0 = Default Option
N = 200A Narrow

1 Only available for 500A units
*Only available for Open Chassis units
** Only available for Eaton Circuit Breaker

0

Figure 3.4: HarmonicGuard® Active Part Number Encoding
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Section 3

HarmonicGuard® Active

HGA Part Numbering System i 600V

Temperature: 40° C
Current: 39, 78, 110, 150, 185, 220, 370A

Voltage: 600

Enclosure: Open Chassis, UL Type 1 or UL Type 3R

Figure 3.5 identifies the significance of each character inHlaemonicGuar8l Active filter part nunber. An
example of a completed part number would be H503380110. This designates an enclos¢grmonicGuar8
Active filter that is rated for 39 amps, 600 volts, and has an HMI Interface Module Package.

H5 Prefix

Current Rating
039, 078, 110, 150, 185, 220, 370**

Voltage Rating
C =600

Filter Enclosure
00 = Open Chassis

01 =UL Type 1
03 =UL Type 3R

Transformer Enclosure
0 = Open Chassis
3 =ULType 3R

Package Option
H = Interface Module(no display if 3R)

Circuit Breaker

20=ABB 100kA  40=A-B65kA DO =Fused Disconnect’
50 =A-B 100kA 60 = Eaton 65kA

70 = Eaton 100kA 00 = No breaker *

01 = ABB 65kA BO = Fuse Block®

Line/Load Control
0 = Line Control, Master Software
1 =Load Control, Slave Software

Other Configuration

0 = Standard Option
N = 200A Narrow

t Only available for 370A units
*Only available for Open Chassis units
** Only available for Eaton Circuit Breaker

HGA IOM Manual

Figure 3.5: HarmonicGuard® Active Part Number Encoding
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HarmonicGuard® Active Section 3

0

HGA Part Numbering System i 480V Open & Type 1 (50° C)

Temperature: 50° C

Current: 45, 90

Voltage: 480

Enclosure: Open Chassis or UL Type 1

Figure 3.6 identifies the significance of each character in the HarmonicGusative filter part number. An
example of a completed part number woutdAl C45A00H0000 This designates an enclosed HarmonicGRard
Active filter that is rated for 45 amps, 480 volts, and labklill Interface Module Package.

ALC Prefix

Current Rating
45, 90

Yoltage Rating
A= 480

Filter Enclosure

00 = Open Chassis
01 = UL Type |

Package Option
H = Interface Module

Circuit Breaker
20 = ABB 100kA 40 = A-B 65kA D0 = Fused Disconnect
50 = A-B 100kA 60 = Eaton 65kA

70 = Eaton 100kA 00 = No breaker*
01 = ABB 65kA BO = Fuse Block

Other Configuration

00 = Standard
ON = 200A Narrow

*Only available for Open Chassis units

Figure 3.6: HarmonicGuard® Active Part Number Encoding
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Section 3 HarmonicGuard® Active

Communications Part Numbering

Figure 3.7 below shows the Communicatiok®dule part numberingystem The base/standard communications
unit is the CMXXXX0Q which has the HMI with a Modbus RTU over RS485 network interface. The CMXXXX01
(Ethernet/IP and Modbus TCP) and the CMXXXX02 (DeviceNet) options also include the HMI but s@pport
alternate network interface instead of Modbus RTU.

HarmonicGuard® Active
Communication Numbering System

cM 2 0 0 A 0 |

Current Rating
39, 45, 50, 78, 90, 100, 200, 300

Voltage Rating
A =480
C =600

Communication Options

00 = MODbus® RTU over RS485

0| = EtherNet/IP™ MODbus® TCP/IP
02 = DeviceNet

03 = BACNet

Figure 3.7: Communcation Part Number Encoding
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HarmonicGuard® Active Section 3

Floor Stand Part Numbering

Figure 3.8 below shows the Floor Stamért numberig systemThe floor stand is currently only available for use
with Type 1 enclosures.

NOTE: 500A Type 1 enclosure comes with the floor stand

Floor Stand Part Numbering System

E
Product Type T H

HGA
Eleor Stand

Enclosure Type
Type | =01

Frame Size
Frame D| = 480V 50A, 100A and 600V 39A, 79A
Frame D2 = 480V |150A

Frame El = 480V |150A and 600V | 10A

Frame E2 = 480V 300A and 600V 220A

Frame F1 = 480V 200A, 250A and 600V 150A, 185A

Figure 3.8: Floor Stand Part Number Encoding

0

21 HGA IOM Manual



Section 3

HarmonicGuard® Active

Standard Product Ratings and Dimension Tables

480V 40°C
Table 3.1: Open Chassis

Amps I(—\IA(le:tttls_)oss Weight Ibs. (kg) EIQ’]\(;.‘\?ilgns Inch (cm)
50 2676 167 (75.8) 56 (142.2) 17.0 (43.2) 14.18 (36.6)
100 3500 167 (75.8) 56 (142.2) 17.0 (43.2) 14.38 (37.1)
150 5250 267 (121.1) 69.10 (175.5) 17.0 (43.2) 14.5 (36.8)
200 6930 425 (192.7) 72.26 (183.5) 22.00 (55.88) | 18.08 (45.92)
250 8680 425 (192.7) 72.26 (183.5) 22.00 (55.88) 18.08 (45.92)
300 10500 541 (245.4) 69.1 (175.5) 32.0 (81.2) 16.9 (43)
400 13860 541 (245.4) 89.0 (226.06) 49.0 (124.46) 21.0 (53.34)
500 17500 805 (365.1) 89.0 (226.06) 49.0 (124.46) | 21.0 (53.34)

Note: Some circuit breaker door handle kits may require additional internal clearance when mounting an open

chassis unit inside an enclosure. Consult the circuit breaker manufactaney thyor handle requirements.
Table 3.2: UL Type 1 Enclosed (Wall Mount)

Heat Loss . Dimensions Inch (cm)

Amps (watts) Weight Ibs. (kg) Hx W xD
50 2676 254 (115.2) 60.15 (152.8) 17.57 (44.5) *16.4 (41.7)
100 3500 254 (115.2) 60.15 (152.8) 17.57 (44.5) *16.4 (41.7)
150 5250 406 (184.2) 75.0 (190) 17.7 (44.9) *18.2 (46.22)
200 7000 425 (192.8) 78.33 (198.95) 22.67 (57.58) *20.93 (53.16)
250 8750 565 (256) 78.33 (198.95) 22.67 (57.58) *20.93 (53.16)
300 10500 722 (327.5) 77.2 (196) 32.7 (83) *18.2 (46.2)

* Add two inches fodisconnect/circuit breaker handle

Table 3.3: UL Type 1 Enclosed (Floor Stand)

Heat Loss . Dimensions Inch (cm)

Amps (watts) Weight Ibs. (kg) HxW xD
50 2676 254 (115.2) 76.0 (193.04) 19.65 (49.91) *24.0 (60.96)
100 3500 254 (115.2) 76.0 (193.04) 19.65 (49.91) *24.0 (60.96)
150 5250 406 (184.2) 83.4 (211.84) 21.7 (55.12) *18.2 (46.22)
200 7000 480 (217.72) 89.0 (226) 26.64 (67.66) *20.88 (53.03)
250 8750 615 (279) 89.0 (226) 26.64 (67.66) *20.88 (53.03)
300 10500 722 (327.5) 85.5 (217.17) 36.7 (93.22) *18.2 (46.2)
400 14000 1229 (557.4) 88.46 (224.68) 48.64 (123.54) *20.92 (53.13)
500 17500 1229 (557.4) 88.46 (224.68) 48.64 (123.54) *20.92 (53.13)

* Add two inches for disconnect/circuit breakerndle.
Table 3.4: UL Type 3R Enclosed

Amps Heat Loss (watts) | Weight Ibs. (kg) S'T\?\?i'gns Inch (cm)

50 3176 371 (168.3) 80.00 (203.2) 32.00 (81.3) *25.00 (63.5)
100 4000 371 (168.3) 80.00 (203.2) 32.00 (81.3) *25.00 (63.5)
150 6250 720 (326.6) 88.00 (223.5) 32.00 (81.3) *25.00 (63.5)
200 8000 Consult Factory 94.0 (238.76) 44.00 (111.76) *29.00 (73.66)
250 10180 Consult Factory 94.0 (238.76) 44.00 (111.76) *29.00 (73.66)
300 11080 1330 (603.3) 94.00 (238.8) 57.00 (144.9) *28.2 (71.6)
400 15230 Consult Factory 94.0 (238.76) 71.0 (180.34) *29.0 (73.66)
500 18730 Consult Factory 94.0 (238.76) 71.0 (180.34) *29.0 (73.66)

* Add two inches for disconnect/circuit breaker handle

HGA IOM Manual
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HarmonicGuard® Active Section 3
Table 3.5: UL Type 12 Enclosed

. Dimensions Inch (cm)
Amps Heat Loss (watts) Weight Ibs. (kg) HxW x D
50 3176 254 (115.2) 60.15 (152.8) 17.57 (44.6) *16.40 (41.6)*
100 4000 550 (249.4) 82.62(209.8) 31.50 (80.0) *19.88 (50.49)
150 6250 736 (333.8) 90.0 (228.6) 24.0 (60.96) *25,05 (63.6)
200 8000 Consult Factory | 94.0 (238.76) 36.0 (91.44) *40.0 (101.6)
250 9680 Consult Factory | 94.0 (238.76) 36.0 (91.44) *40.0 (101.6)
300 12000 1233 (560) 90.63 (230.2) 47.24 (119.9) *31.69 (80.5)
400 15360 Consult Factory | 94.0 (238.76) 64.0 (162.5) *40.0 (101.6)
500 18860 Consult Factory | 94.0 (238.76) 64.0 (162.5) *40.0 (101.6)
* Add two inches for disconnect/circuit breaker handle
600V 40°C
Table 3.6: Open Filter / Open Transformer
Open Filter Open Transformer
Heat . . . . Heat . Transformer Dimensions
Weight Filter Dimensions Inch (cm) Weight
Amps | Loss Ibs. (kg) HxW xD Loss Ibs. (kg) Inch (cm)
(watts) - (K9 (watts) K9 TyxwxD
56.0 17.0 16.0 180 16.0 19.5 13.0
39 2676 167(758) | 1422 |432) |(a06) |*° 81.6) |(40.6) |(49.5) |(33.0)
56.0 17.0 16.0 180 16.0 19.5 13.0
8 3500 167(758) | (1420 |@432) |06 %% 816) | (406) |95 |(33.0)
272 69.10 17.0 16.0 320 19.0 21.5 14.0
11015250 (1234) | (1755 |@318) |@o6) |3 |ass2) |(483) | (546) |(35.6)
272 69.10 17.0 16.0 320 19.0 21.5 14.0
150 16930 (123.4) | @755 |@318) |06 |10 |@4s52) |(483) |(546) |(35.6)
565 72.26 22.00 16.5 600 18.0 245 13.0
185 | 8680 (256.3) | (1835) |(s5.88) |(14.9) |1 |22 |@s572) |(62.2) |(33.0)
550 69.1 32.0 17.0 600 18.0 24.5 13.0
220 10500 1 o495 |@a755) |(81.2) |@4318) |1°0 |22 |@5.72) |(62.2) |(33.0)
1130 72.26 44.0 18.7 600 26.0 24.0 20.0
870 117360 15106 | (1835) |(@1176) @475 |30 |@722) |66.04) |(610) |(50.8)

Note: Some circuit breaker door handle kits may require additional internal clearance when mounting an open
chassis unit inside an enclosure. Consult the circuit breaker manufacturer for any door handle requirements.

Table 3.7: Open Filter / Type 3R Transformer

Open Filter Type 3R Transformer
Amps ::'gg; Weight Ibs. | Filter Dimensions Inch (cm) ::'g:; Weight H?R?Eﬁ;ﬂer Dimensions
(watts) (k) HxWxD (watts) Ibs. (kg) HxWxD

B |21 167059 |Gn |usy  lwos |45 |azs) |en |eon s
R R A i R
110 15250 272 (1234) ?37'%95) %47?;(.)18) (14?696) 1113 ?10;2) (3;6?0) (255.33) (25()é.51)
150 6930 212 (123.4) ?fié?s) %41.7?;(.)18) (lfd%)e) 1350 ?10;2) ?8:L6.50) (Zgé.33) (25?2'.51)
185 |8680 |565@563) | 155y |snem |ae) |V |@ma) |@o) |eon |s2h
220 10500 ] 550 (249.5) ?fié.s) ?sszi(.)z) (14173;(.)18) 1950 ?20702.2) ?;6.50) (259.33) (25?2'?1)
370 17360 (1511320.6) (712é§,‘.55) ?fi(i.?G) (157'.75) 3440 (738503.8) ?;6?8) ?7%?2) (27957)

Note: Some circuit breakatoorhandle kits may require additional internal clearance when mounting an open
chassis unit inside an enclosure. Consult the circuit breaker manufacturer for any door handle requirements.
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Section 3 HarmonicGuard® Active
Table 3.8: Type 1 Filter / Type 3R Transformer (Wall Mount)

Type 1 Filter Type 3R Transformer
Heat Weight Ibs. | Filter Dimensions Inch (cm) Heat Weight Transformer Dimensions
Amps |Loss (kg) Hx W x D Loss Ibs. (kg) Inch (cm)
(watts) g (watts) - (K9 HxWxD
6015 [1757 [16.39 270 263 239 208
39 2676 |254(1152) | 15pg) | (aa6) |(a16) |*1° 1225 |68 |607) |(52.8)
60.15 |1757 | 16.39 270 263 | 239 20.8
78 8500  |254(1152) | (1559) |(aa6) |(ar6) |B4° (1225) |(66.8) |(60.7) | (52.8)
73.1 17.7 18.2 315 |273 205
110 [5250  |406(18459) | (he o |5 | |3 400082 [ S | Hen  |ean)
78.3 22.7 20.9 400 (182) [31.5  |27.3 205
150 7000 |565(256) | 1989y |(57.6) |(53.) |1°0 80.0) | (693 |(52.1)
78.3 22.7 20.9 600 315 |273 205
185 8750 565(256) | 1989y |(57.6) |(53.1) Y% |@r22) |@00) |(693) | (521
75.3 32.7 18.2 600 315 |273 205
220 110500 | 722(327.5) | (1913 |(g31) |@62) |0 |22 |00 |693 |21
* Add two inches for disconnect/circuit breaker handle.
Table 3.9: Type 1 Filter / Type 3R Transformer (Floor Stand)
Type 1 Filter Type 3R Transformer
Heat . . . . Heat . Transformer Dimensions
Amps | Loss \(/l\(/e;ght Ibs. Ell)ze\;vl?(msensnons Inch (cm) Loss ?/l\)l?gzltlt) Inch (cm)
(watts) g (watts) "9 THxwxD
79 1757  [197 270 263  |23.9 208
39 2676 27347 | o00.7) | (a46) |(0.0) |10 (1225) | (66.8) |(60.7) | (52.8)
79 1757 [19.7 270 263 | 23.9 20.8
8 8500 |297(134.7) | o007) |(a4.6) | (s0.0) |B4° (1225 |(66.8) |(607) |(52.8)
4385 83.4 21.7 18.2 315 [27.3 205
110 5250 | 1959 2118) |(51) |@e2) |18 400082 | en0) |93 | (52.1)
885 26.6 20.9 400 (182) |35 | 273 205
150 7000 615(279.0) | 5048y |(67.6) | (53.1) | 2O 80.0) | (693 |(52.1)
885 26.6 20.9 600 315 |27.3 205
185 8750 615279.0) | ooa8) |(67.6) |(53.1) |2 |@722) |00 (693 | (52.1)
7653 855 36.7 *18.2 600 315 |27.3 205
220 110500 | 347 1y 217.2) @32 @2 |0 |@n2 |80 |693) |21
885 48.6 20.9 780 31.8 308 20.8
870 | 17500 | 1229(3574) | ooag) | (1234) |(531) |3**°  |(3538) |(80.8) |(782) |(75.7)

* Add two inches for disconnect/circuit breaker handle.
480V 50°C

Table 3.10: Open Chassis

Amps | Heat Loss (watts) | Weight Ibs. (kg) Filter Dimensions Inch (cm) Hx W x D

45 2676 167 (75.8) 56 (142.2) 17 (43.2) 14.18 (36.6)
90 3500 167 (75.8) 56 (142.2) 17 (43.2) 14.18 (36.6)
Note: Some circuit breaker door handle kits may require additional internal clearance when mounting an open
chassis unit inside an enclosure. Consult the circuit breaker manufacturer for any door handle requirements.
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Table 3.11: HarmonicGuard® Active Filter Technical Specifications

[\

Voltage ratings

480V, 3 phase, 60 Hz, three wire systems
600V, 3 phase, 60 Hz, three wire systems

Phase Sequence

Positive phase rotation: A-B-C (or L1-L2-L3)

Load types

3-phase diode bridge rectifier loads such as PWM AC drives
*3-phase controlled rectifier (SCR or thyristor) loads such as DC drives

Current ratings

See Ratings in Standard Product Rating and Dimensions tables.

Maximum elevation

1,000 meters (3,280 feet) For every 100 meters (328 feet) over 1,000, de-rate by
1%. Maximum elevation is 3,000 meters (6,560 feet). For applications above
3000 meters, consult factory.

Maximum Ambient operating
temperature

All units 40°C (104°F) except 45 & 90 Amp open chassis units rated for 50°C
(122°F) surrounding air. Product must be equipped with special cooling
provisions for operation above this temperature.

Minimum Ambient operating
temperature

0°C (32°F) for open chassis and Type 1 and Type 12 enclosures.

-20°C (-4°F) for Type 3R enclosures.

Product must be equipped with special heating provisions for operation below
this temperature.

Ambient storage temperature

-20°C to 60°C for Open Chassis and UL Type 1
-40°C to 60°C for UL Type 3R

Maximum humidity, operating or
storage

95%, non-condensing

Enclosure options

UL508 - Open Chassis and UL Type 1 Units
UL508A - UL Type 3R and UL Type 12 Enclosures

Agency approvals or
certifications

UL and cUL Listed ®
(@ c TN us

Electronic overload / over
current protection

Factory calibrated processor controlled electronic over current fault and over
load.

Over current protection:

All units have internal circuit breaker for protection of the converter section of the
HGA. The customer must supply branch circuit protection.

SCCR Rating

For UL508 units, no SCCR is required by UL standards for this filter. For 508A
units, consult factory

*Please consult TCI regarding optimum filter performance when applied to DC drives.
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< Section 4

Pre -installation Planning

Verify the Application
HGA Ratings

Make sure that thelarmonicGuar8l Active filter is correct for the application and sized for load. The voltage
ratings of the KBA must match the input voltage rating of the conneét€cus

Seismic Compliance

TCI offers the seismic anchoring drawings for both wall and floor mounting Type 1 HGA filters to meet compliance
of a seismic value (S equal to or less than 1.00the roject location has a higher seismic value, contact a
representative at TCI for further assistance with new documentation.

Select a Suitable Location
Environment

Locating theHarmonicGuar8l Active filter in a suitable environment will help assure propefgrenance and a
normal operating life. Refer to the environmental specifications listEajure 3.2, marked on thenités nameplate
and/or noted on the drawings furnished with the unit.

Warning Unless specifically labeled as approved for such use, this equipment is not suitable for use in
an explosive atmosphere or in a "Hazardous (Classified) Location" as defined in article 500
of the National Electrical Code (NEC).

HGA IOM Manual 26

UL Type 1 and open chassis units shall be installed in a pollution degree 2 environment (dhé&@s) will not
be exposedbo:

9 Direct sunlight
Rain or dripping liquids
Corrosive liquids or gasses

1
1
1 Explosiveor combustible gases or dust
1

Excessive airborne dirt and dust
1 Excessive vibration [0.152 mm (0.006 in.) displacement, 1G peak]

Please note that custom enclosure options maybsaayailable installation areas.

Working Space

Provide sufficient access amrking space around the unit to permit ready and safe installation, operation and
maintenance. Make sure that the installation conforms to all working space and clearance requirements of the
National Electrical Code (NEC) and/or any other applicable cdtteside sufficient unobstructed space to allow
cooling air to flow through the uniRefer to the applicable installation drawing for clearances

Mounting an Open Chassis Unit

Open chassis models shall be mounted in an enclosure considered represdrtaiigended uséf you are

mounting an open chassis unit in your own enclosure, you must provide an enclosure that is adequately sized and
ventilated sufficiently to prevent overheating. Refefadble 3.1 for dimensions and heat loss that is dissipated by

the HGA. The maximum ambientgperature should not exceed 40°C (F)}°The 45 and 90 amp open chassis

units have an ambient surroundingteimperature of 50°C (122°F).
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Open chassis unit cooling notes

il

=A =4 =4 =4 -4 -4 =4

Locate air outlet in the top of enclosure or in the upper 5% of the sides, with the required vent open area
specified in the cooling drawirgsted inTable 4.1

Air inlet should be in the bottom of enclosure or in the lower 5% of the sides, with the required vent open
area specified in the cooling drawilisted inTable 4.1

Minimum air flow per fan is specified in the cooling drawiisged inTable 4.1

Dependig on the efficiency of the bottom ventilatidhe fans mounted on the bottom of the unit may not
be necessary.

Maximum side wall spacing is 2 inches.

Chassis needs to be mounted vertically.

Chassis is rated for 4@ ambient temperature.

Additional ventlation may be neededepending on air vent and enclosure configuration.
Covers should remain in place to guarantee proper cooling.

Contact TCI to deviate from the specifications definedvendooling diagrams listed ifable 4.1

Dimensions in the coolindiagrams are approximate and in inches.

See Standard Product Ratings and Dimension Tabfsdtion 3for unit watt losses.

Cooling Diagrams

Table 4.1: HGA Open Type Cooling Diagrams Table

Cooling Diagrams for Open Chassis HGA Units
Voltage Amps Drawing
480V 50A 27799
480V 100A 27799
480V 150A 29145
480V 200A 30003
480V 250A 30003
480V 300A 29146
480V 400A 30004
480V 500A 30004
600V 39A 27799
600V 78A 27799
600V 150A 30003
600V 220A 29146
600V 370A 30004

Please referenckable 4.1for a list of cooling diagram drawings for the HGA open chassis units. Paper copies of
the cooling diagrams are in the literature kit that is included with all open chassis units. Cooling diagrams are also
available online for download at http://www.transcodm’ on the HGA active filter product page.
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Installation Guidelines

Mounting

The HGA must be mounted vertically on a smooth, solid surface, free from heat, dampness, and condeagation.
to theapplicable installation drawing for clearances

Wiring
Cable Entry Locations

The enclosetiarmonicGuarfl Active filtersare not provided with enclosure wiring knockgutewever, a
removable wire entry plate is provided selection can be made at thediof installation. Typical or
recommended cable entry locations are shown in the drawings shipped with the unit.

Circuit Breaker

For HGA units provided with an internal circuit bregksze tables below for field wiring terminal wire size and
tighteningtorque information. For circuit breaker selection recommendations on HGA units provided without a
circuit breakerplease reference the Circuit Breaker Selectio®eiction 5 The Circuit Breaker Selection Bection

5 contains tables of acceptable 65kAd@d100KAIC circuit breakers from various manufacturers.

Field Wiring Connection Terminals

Compression type terminals are provided for all field wiring connections. The wire size (75° C copper) capacity ranges
and tightening torque for the grounding angvppterminals are listeid the tables that followRefer also to the drawings
and other information shipped with the unitm&ando disconnedis the responsibility of the customer.

Table 4.2: 480V - Power Terminal Wire Size Capacity Range and Tightening Torque for Active Filter Ground Lug

Filter Size Ground Lugs

480V Units 600V Units Wire Size* Torque In-Lbs (Nm) Wire Type
45A to 100A 39A 6 AWG - 2/0 50 (5.7) CU/AL
150A 110A 6 AWG - 2/0 50 (5.7) CU/AL
200A 150A 6 AWG - 250 MCM 375 (42.4) CU

250A 185A 6 AWG - 250 MCM 375 (42.4) CU

300A 220A 3 AWG - 500 MCM 375 (42.4) CU/AL
400A - (2) 4 AWG - 600 MCM 500 (57) CU

500A 370A (2) 4 AWG - 600 MCM 500 (57) CU

Note: Wire size range listed is for lug as per lug manufacturer. Follow NEC guidelines for sizing ampacity of power conductors.

Table 4.3: 480V - Power Terminal Wire Size Capacity Range and Tightening Torque for Active Filter Models with
Eaton Circuit Breakers

Filter Size MFG Breaker IC CB Power Terminals

480V 600V Wire Size* Torque In-Lbs (Nm) Wire Type
45A to 50A 39A Eaton Cutler Hammer 65 kA 6 - 3/0 AWG 50 (5.6) CU/AL
90A to 100A | 78A Eaton Cutler Hammer 65 kA 6 - 3/0 AWG 50 (5.6) CU/AL
150A 110A Eaton Cutler Hammer 65 kA 8 - 350 MCM 177 (20) CU/AL
200A 150A Eaton Cutler Hammer 65 kA 3 AWG - 500 MCM 375 (42) CU/AL
250A 185A Eaton Cutler Hammer 65 kA 3 AWG - 500 MCM 375 (42) CU/AL
300A 220A Eaton Cutler Hammer 65 kA 3 AWG - 500 MCM 375 (42) CU/AL
400A - Eaton Cutler Hammer 65 kA (2) 2 - 500 MCM 375 (42) CU/AL
500A 370A Eaton Cutler Hammer 65 kA (2) 2 - 500 MCM 375 (42) CU/AL
45A to 50A 39A Eaton Cutler Hammer 100 kA 6 - 3/0 AWG 50 (5.6) CU/AL
90A to 100A | 78A Eaton Cutler Hammer 100 kA 6 - 3/0 AWG 50 (5.6) CU/AL
150A N/A Eaton Cutler Hammer 100 kA 8 - 350 MCM 177 (20) CU/AL
200A 150A Eaton Cutler Hammer 100 kA 8 - 350 MCM 177 (20) CU/AL
250A 185A Eaton Cutler Hammer 100 kA 3 AWG - 500 MCM 375 (42) CU/AL
300A 220A Eaton Cutler Hammer 100 kA 3 AWG - 500 MCM 375 (42) CU/AL
400A - Eaton Cutler Hammer 100 kA (2) 2 - 500 MCM 375 (42) CU/AL
500A 370A Eaton Cutler Hammer 100 kA (2) 2 - 500 MCM 375 (42) CU/AL

Note: Wire size range listed is for lug as per lug manufacturer. Follow NEC guidelines for sizing ampacity of power conductors.
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Table 4.4; 480V - Power Terminal Wire Size Capacity Range and Tightening Torque for Active Filter Models with
Rockwell Allen Bradley Circuit Breakers

Filter Size MFG Breaker IC CB Power Terminals

480V 600V Wire Size* Torque In-Lbs (Nm) Wire Type
45A to 50A 39A Rockwell Allen Bradley 65 kA 14 to 1/0 AWG 62 (7) CU Only
90A to 100A 78A Rockwell Allen Bradley 65 kA 14 to 1/0 AWG 62 (7) CU Only
150A N/A Rockwell Allen Bradley 65 kA 4 to 300 MCM 200 (23) CU/AL
200A 150A Rockwell Allen Bradley 65 KA (2) 2/0 - 250 MCM 274 (31) CU/AL
250A 185A Rockwell Allen Bradley 65 KA (2) 2/0 - 250 MCM 274 (31) CU/AL
300A 220A Rockwell Allen Bradley 65 KA (2) 2/0 - 250 MCM 274 (31) CU/AL
400A - Rockwell Allen Bradley 65 kA N/A N/A N/A
500A 370A Rockwell Allen Bradley 65 kA N/A N/A N/A

45A to 50A 39A Rockwell Allen Bradley 100 kA 14 to 1/0 AWG 62 (7) CU Only
90A to 100A 78A Rockwell Allen Bradley 100 kA 14 to 1/0 AWG 62 (7) CU Only
150A N/A Rockwell Allen Bradley 100 kA 4 to 300 MCM 200 (23) CU/AL
200A 150A Rockwell Allen Bradley 100 kA 4 to 300 MCM 200 (23) CU/AL
250A 185A Rockwell Allen Bradley 100 kA (2) 2/0 - 250 MCM 274 (31) CU/AL
300A 220A Rockwell Allen Bradley 100 kA (2) 2/0 - 250 MCM 274 (31) CU/AL
400A - Rockwell Allen Bradley 100 kA N/A N/A N/A
500A 370A Rockwell Allen Bradley 100 kA N/A N/A N/A

*Note: Wire size range listed is for lug as per lug manufacturer. Follow NEC guidelines for sizing ampacity of power conductors.

Table 4.5: Power Terminal Wire Size Capacity Range and Tightening Torque for Active Filter Models with ABB
Circuit Breakers

Filter Size MFG Breaker IC CB Power Terminals

480V 600V Wire Size* Torque In-Lbs (Nm) Wire Type
45A to 50A 39A ABB 65 kA 14 - 1/0 AWG 50 (5.7) CU/AL
90A to 100A 78A ABB 65 kA 6 AWG - 350 MCM 274 (31) CU/AL
150A N/A ABB 65 kA 6 AWG - 350 MCM 274 (31) CU/AL
200A 150A ABB 65 kA (2) 3/0 - 250 MCM 274 (31) CU/AL
250A 185A ABB 65 kA (2) 3/0 - 250 MCM 274 (31) CU/AL
300A 220A ABB 65 kA (2) 3/0 - 250 MCM 274 (31) CU/AL
400A - ABB 65 kA N/A N/A N/A
500A 370A ABB 65 kA N/A N/A N/A
45A to 50A 39A ABB 100 kA 6 AWG - 350 MCM 274 (31) CU/AL
90A to 100A 78A ABB 100 kA 6 AWG - 350 MCM 274 (31) CU/AL
150A N/A ABB 100 kA 6 AWG - 350 MCM 274 (31) CU/AL
200A 150A ABB 100 kA 6 AWG - 350 MCM 274 (31) CU/AL
250A 185A ABB 100 kA (2) 3/0 - 250 MCM 274 (31) CU/AL
300A 220A ABB 100 kA (2) 3/0 - 250 MCM 274 (31) CU/AL
400A - ABB 100 kA N/A N/A N/A
500A 370A ABB 100 kA N/A N/A N/A

*Note: Wire size range listed is for lug as per lug manufacturer. Follow NEC guidelines for sizing ampacity of power conductors.

Table 4.6: Power Terminal Wire Size Capacity Range and Tightening Torque for 600V Active Filter Models with
480V/600V K-Rated AutoTransformer

Filter Size  |Primary Power Terminals Secondary Power Terminals Ground Lug

600V Wire Size* |Torgue In-Lbs (Nm)|Wire Size* Torque In-Lbs (Nm)|Wire Size |Torque In-Lbs (Nm)|Wire Type
39Ato 78A  |2/0-14 AWG |84 (9.5) 2-14 AWG 84 (9.5) 2-14 AWG |84 (9.5) CU/AL
110A to 150A |300MCM 240 (27) 300MCM - 6 AWG | 240 (27) 2-14 AWG |84 (9.5) CU/AL
185A to 220A |600MCM 360 (41) 600MCM 360 (41) 2-14 AWG |84 (9.5) CU/AL
370A PADS 240 (27) PADS 240 (27) 2-14 AWG |84 (9.5) CU/AL

*Note: Wire size range listed is for lug as per lug manufacturer. Follow NEC guidelines for sizing ampacity of power conductors.

[\
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Table 4.7: Power Terminal Wire Size Capacity Range and Tightening Torque for Open Chassis Active Filter
Models with Power Terminal Block (without Circuit Breaker)

Filter Size Power Terminal Block

480V Wire Size* Torque In-Lbs (Nm) Wire Type
45A to 100A 14 - 2/0 AWG 120 (13.6) CU/AL
150A 3/0 - 350 MCM 274 (31) CU Only
200A 500 MCM 375 (42.4) CU Only
250A 500 MCM 375 (42.4) CU Only
300A 500 MCM 375 (42.4) CU Only
400A (2) 4 AWG i 500 MCM | 450 (51) CU/AL
500A (2) 4 AWG T 500 MCM | 450 (51) CU/AL

*Note: Wire size range listed is for lug as per lug manufacturer. Follow NEC guidelines for sizing ampacity of power conductors.

Table 4.8: Power Terminal Wire Size Capacity Range and Tightening Torque for Active Filter models

with Fused Disconnect Switches

Filter Size CB Power Terminals
480V 600V Wire Size* Torque in.- Ibs. (Nm) Wire Type
400A / 500A 300A / 370A (2) #2-600 MCM 500 in.-Ibs. (57 Nm) CU/AL

*Note: Wire size range listed is for lug as per lug manufacturer. Follow NEC guidelines for sizing ampacity of power conductors.

Table 4.9: Power Terminal Wire Size Capacity Range and Tightening Torque for Active Filter Models with
Fuse-less Disconnect Switches

Filter Size Control Connections
480V 600V Wire Size* Torque in.-Ibs. (Nm) Wire Type
400A / 500A 300A / 370A (2) #2-600 MCM 500 in.-Ibs. (57 Nm) CU/AL

*Note: Wire size range listed is for lug as per lug manufacturer. Follow NEC guidelines for sizing ampacity of power conductors.

Table 4.10: Power Terminal Wire Size Capacity Range and Tightening Torque for Active Filter Models with

Fuse Block
Filter Size CB Power Terminals
480V 600V Wire Size* Torque in.-Ibs. (Nm) Wire Type
200A / 250A 150A / 185A/220A | (2) 3/0 - 4 AWG 500 in.-lbs. (57 Nm) CU/AL
400A / 500A 300A / 370A 500 MCM - 4 AWG 450 in.-Ibs. (51 Nm) CU/AL

*Note: Wire size range listed is for lug as per lug manufacturer.

Filter Size Control Connections
480V 600V Wire Size* Torque in.-Ibs. (Nm) Wire Type
45A to 100A 39A to 78A 28 to 14 AWG 4.4 in.-Ibs. (0.5 Nm) CU/AL

Follow NEC guidelines for sizing ampacity of power conductors.

Table 4.11: Control Terminal Wire Size Capacity Range and Tightening Torgue for all Active Filter models

*Note: Wire size range listed is for lug as per lug manufacturer. Follow NEC guidelines for sizing ampacity of power conductors.

Caution

A\

Use copper wire that is appropriate for the voltage and current rating of the equipment. The
wire selection must conform to the requirements of the National Electrical Code (NEC)

and/or other applicable electrical codes.
Use wire with an insulation temperature rating of 75°C or higher.

HGA IOM Manual
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Connection Diagram

Figure 3.1 showsthe typical wiring connections between the models oHG& and the load. Refer to the
drawings furnished with the unit for more specific information.

Connection diagrams in this section are representative. For the latest connection diagraptease see the TCI

Section 4

website for the 250271 480V connection diagram, tle 28425 600V connection diagram, and the HMI and
network connection diagram 282831.

1 The input 3phase AC voltage source must be connected in a positive ABC phase rotation from
L1-L2-L3 for correct unit operation.

HGA

Connection
Detail
£ E £ E
2 8xX38x3KRS
Chassis L+ 1 1 1111
v i X [ [ HEAEEHEED
N e A A
—L l l l CTiT c13 CT1 CT3
- 5 Converter CT
See Note 2 W = Connection
3 Phase AC Power o (Optional)
See Note 1 - See Note 4
See Note 4
Figure 4.1: Load Connection Diagram
Notes:

1. Wiring should be 75€ or higher insulated copper, with the appropriate voltage and current rating.

2. Chassis ground must be connected to the ground of the premises wiring system, in accordance with NEC
and local codes. Connection must be made using a wire conductor.

3. Terminal TBI & J25 wire range is 302 AWG, tightening torque is 4.4 INB (0.5 NM).
4. Openting current transformers with the secondary winding open can result in a high voltage across the

secondary terminalsvhich may be dangerous to personnel or equipment.

Current Transformer Installation
For accurate sensing of the lo#ds important thathe load sensing current transformers are properly installed.

Warning All electrical installation and maintenance work on the HGA should be carried out by qualified
electricians only. Failure to follow standard safety procedures may result in death or serious injury.
Do not attempt any work on a powered HGA. Disconnect all sources of power to the HGA and any
connected equipment before working on the equipment. Check for zero voltage between all phases
of the input and output lines.
Operating current transformers with the secondary winding open can result in a high voltage
across the secondary terminals, which may be dangerous to personnel or equipment.

It is necessary for the®GAt o

monitor

t he

current

n Stahdhatosekl GAffilters

(L1)

are designed for Line Side current transformer (CT) placement as sh&vguia 4.2. It is important that both CTs
are on the same sidéthe HGA. The CTs should be centered around the conduomional Load Side CT

placement is available for single unitssi®wn inFigure 4.3.

[\
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The polarity of the CT is i mpor t soorteThesetondarfiwiridiogsaiar ki r
the CT around conductor L1 should connect to-TBerminals 1 & 2 and the CT around conductor L3 should
connectto TBL terminals3& 4. Thesecndary wire of the CT identified as
terminal of TB1 for both CTsFailure to maintain the correct polarity and phasing will cause arcawveznt fault.

If this should happemefer to the troubleshooting section.

Note Units wi t h HldbadclkrinTBal bl ocks are shipped with two
positions 1 & 2 and 3 & 4. This is done for safety and to prevent equipment damage. The jumpers are installed in the
center of the block and can be ideietif by the gray top. After the load CTs are installed and wired, these jumpers
must be removed for correct unit operation. Tbagy be removed with a stamddlat bladescrewdriver

Note: CT operaion can be verified vithe HMI touchscreen feedback waveh plot screens. Reference the HMI
VLine & ILine Waveform Plot Sub Screen Bection 7for details.

Table 4.12: CT Range by Model Size

Amps CT Min Ratio CT Max Ratio Notes
39, 600V 250:5 3000:5
45 (50°C open), 480V 250:5 3000:5
50/100, 480V 250:5 3000:5
78, 600V 250:5 3000:5
90 (50°C open), 480V 250:5 3000:5
150, 480V 300:5 4000:5
150, 600V 750:5 3000:5 Factory technician start up required to
185. 600V 6005 50005 use CTs outside of the published range
200, 480V 600:5 5000:5
220, 600V 1000:5 4500:5
250, 480V 600:5 5000:5
300 . .
(2 x 150A config.), 480V 1000:5 4500:5
300 . .
(3x 100A config.), 600V | 29 5000:5
370, 600V 1875:5 7500:5
400, 480V 1875:5 7500:5
500, 480V 1875:5 7500:5

Current Transformer Placement
The exact CT placement is dependent on t8&E configuration and size. Please refethi following current
transformer diagramfer the installation that applige your configuration

The HGA is factoryconfigured forLine Applied/Master OR Loadpplied/Slave operation. A line side unit wired
with load side CT feedback or a load side unit wired for line side feedback will not operate correctly.

§
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HGA 45 to 150 Amp

LINE SIDE CT PLACEMENT

LINE CT1

L]. HL f—z’r\ He
X1 X2 L1 LOQdS
Le LINE CT3 L2
L3 Hlf‘;v(\Ha (See Note 6
Source X1, x2  See Note 5, 7 L3
CUSTEIMER_| Loods
See Note 3 p SUFPLIED (See Note &)

nch circuit
Protection

CUSTOMER SUPPLIED
Removakle

CT Shorii B
Srordromars | UL | L
,_
m...... Li|LelLs

und
Sno Nnte 2 3 Phose AC Power
See Note 1

| Active Filter

|
|
|
|
|

TB-1
X1 1
Xe! 2 cT
Xi 3 Set 1
x2| p)
| S Dl;play llntntrl‘{’a.cﬂ
ommunications
comNe?:ﬂun ? S&Ta | See Note 8
8
See Note S |
Part Numberd(s)
| ALC___00 |
or
HS___00

Figure 4.2: HGA 480V Single Unit Line Side / Bus Applied Connection Diagram
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LOAD SIDE CT PLACEMENT

LINE CT1
Hl H2
L1 9 0O
e T Loads
Le LINE CT3 iz
L3 HL W \H2 (See Note 6
Source Xi| x2 See Note 5, 7 L3
CUSTOMER Looads
SUPPLIED
See Note 3 Branch circult (See Note 6
I_Praievitlon

CUSTOMER SUPPLIED 1T T
Removable I_)—‘ hk =
CT Shorting Bars 1 |
See Note 4 |_ —! 1 I . .
| — L1Le|L3] |
Grouwnd
See Note £ 3 Phose AC Power
sSee Note 1
| Active Filter |
x1| 7B-1 |
| 1 |
xa! 2 cT
X1 3 Set 1 J25
x2| 2 |
I S Dlgplny l‘r‘l::etffuce
OMmN| ons
l:nm':?:tinn ? sg 2 | See Note 8
8

See Note S |

Part Number(s>
| ALC___00 |
or

Figure 4.3: HGA 480V Single Unit Load Side / Drive Applied Connection Diagram
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Figure 4.4: HGA 480V Two Unit Parallel Connection Diagram
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Notes:

1. Wiring shouldbe 75° C or higher insulated copper, with the appropriate voltage and current rating

2. Chassis ground must be connected to the ground of the premises wiring system, in accordance with NEC
and local codes. Connection must be made using a wire conductor.

3. Customer is responsible for branch circuit protection

4. Operating current transformers withe secondary winding open can result in a high voltage across the
secondary terminalsvhich may be dangerous to personnel or equipment.

5. Current transformers should be centered around conductor.

6. Load(s) have an integral 3% line reactance or equiv@l€tus choke to optimize Active Filter utilization,
consult TCI for Active filter capacity with less than 3%.

7. Source CTs are customer installed and external to the active filter.

8. Available network interface depends on CM Module HMI option or enclosure Rgference the HGA
IOM or HMI Schematic / Connection Diagram 28283
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HarmonicGuard® Active
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Section 4

CT Placement

HarmonicGuard® Active

HGA Line Side CT Placement

Loads

(See Note 7)

L

Transformer ||

| ]| Frerl

on | TB-1
]

x 3 |

Converter

See Connection
Detoil

|
|
|
| Sectonm |

fAcn
I_]. Hlv L1
Le
L3 fcT3 Le
”1V See Note 3 L3
Source — =t — 4+ — 4
H1 ]
| 1% w |
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| |
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| HEU> Sec tion w2 VH3 |

Loads

(See Note 7)
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Figure 4.6: HGA Single Unit Line Side / Bus Applied Connection Diagram
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HarmonicGuard® Active Section 4

Load Side CT Placement
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| See Cannection
Detall

L_ Section #1

Figure 4.7: HGA Single Unit Load Side Applied Connection Diagram
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HarmonicGuard® Active
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HGA MASTER / SLAVE CT PLACEMENT
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Figure 4.8: HGA Two Unit Parallel Connection Diagram
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HarmonicGuard® Active Section 4

[\

Notes:

1.
2.

»

Wiring shouldbe 75° C or higher insulated copper, with the appropriate voltage and current rating

Chassis ground must be connected to the ground of the premises wiring system, in accordance with NEC
and local codes. Connection must be made using a wire conductor.

Customer igesponsible for branch circuit protection
TerminalTB-1 andJ25 wire range is 302 Awg, tightening torque is 4.44lip (.5 Nm).

Operating current transformers with the secondary winding open can result in a high voltage across the
secondary terminalsvhich may be dangerous to personnel or equipment.

Current transformers should be centered around conductor.
Load(s) have an integrat@line reactace or equivalendC bus choke.
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SMye1g

fizmOen  SAITIE TeaLs in3tas

3 EAlCE | uny HO s

T, T, e, TR,

T 2010006000000 000
()

i Ly L Ll

[X00 HEOVOOESH
SADUNOS T "IVIDAJS
UALSYIN VOO VOH

Ayowden  snLTas

S35
sraELD

e 4 uny

sn
Lt}

3135
AdASd]

e, el e, AR,

[Pl LEE N
d000
INH

cdL

SODEECEEEORD

b bl Ll Ll

IX00 HEOVO0ESH
SADUNOS T "IVIDALS
UALSYIN V0OE VOH

|u.
Wm:.._.l_

2 =aWdd LhOul hIWW

wog -
=10
- _ _ L FREE T | = - o
- ﬂﬂ uojyaanung uojyaaog Ln#mﬂ..m:nu UNfmEuLnn Lepoauunn =
T 13 BIL 13 847 —a— 13 =11 13 =uf
IR‘ ; _x TH M T | - 0 ] )
B s pdedededoded sdodedododod mL [ [$4]
i SHGRE ] e [ [
peo| peo]
] g
M.TEE L E1 ﬂ Lo cm.TE
o Bl i ,._1 A
| [ | | i n I..W e w|
L) a1l Lat]
€ria THia ® ® B+
|ﬂﬂ |ﬂw

L= |

13

ﬁ‘

Wl
Wn_m._ 1

[ J9Add 3%kl KT

Figure 4.9: HGA 480V Main-Tie-Main Connection Diagram

42

HGA IOM Manual



HarmonicGuard® Active Section 4
WinG NuT T
B S : yp —
"II 1.2 | = -—C
——
T —
- 1yP
60
—— —— D V
12 Ft
NOTES: SPADE L~
1.) FREQUENCY RANGE 50-400Hz CONNECTORS
2.) THERMAL FACTOR |.25 @ 30 pEG C 1.0 @ 55 pe6 C
3.) INSULATION I0KV FULL WAVE SECONDARY
4.) CAUTION, OPEN SPLIT-CORE WITH A TWISTING MOTION ONLY LEAD
5.) DIMENSIONS ARE IN INCHES (MM).
Dimensions in Inches {(mm)

Catalog# | Current Ratio | VA Rating B“';“(')eh"mvs‘;'“e A B o D
KCTF0200B04 200:5 2.5 0.1 4 (101.6) 11/4(31.8) | 11/2(38.1) | 6 1/2 (165.1)
KCTF0400B04 400:5 2.5 0.1 4 (101.6) 11/4(31.8) | 11/2(38.1) | 6 1/2 (165.1)
KCTF0500B04 500:5 2.5 0.1 4 (101.6) 11/4(31.8) | 11/2(38.1) | 6 1/2(165.1)
KCTF0500B06 500:5 2:5 0.1 6 (152.4) 11/4(31.8) | 11/2(38.1) | 8 1/2(215.9)
KCTF0600B06 600:5 5.0 0.2 6 (152.4) 11/4(31.8) ] 11/2(38.1) | 8 1/2(215.9)
KCTF0600B04 600:5 5.0 0.2 4 (101.6) 11/4(31.8) | 11/2(38.1) | 6 1/2 (165.1)
KCTF0800B04 800:5 5.0 0.2 4 (101.6) 11/4(31.8) | 11/2(38.1) | 6 1/2 (165.1)
KCTF1000B04 1000:5 5.0 0.2 4 (101.6) 11/4(31.8) | 11/2(38.1) | 6 1/2(165.1)
KCTF1000B06 1000:5 5.0 0.2 6 (152.4) 11/4(31.8) | 11/2(38.1) | 8 1/2(215.9)
KCTF1200B04 1200:5 5.0 0.2 4 (101.6) 11/4(31.8) | 11/2(38.1) | 6 1/2 (165.1)
KCTF1500B04 1500:5 5.0 0.2 4 (101.6) 11/4(31.8) | 11/2(38.1) | 6 1/2 (165.1)
KCTF1600B04 1600:5 15 0.6 4 (101.6) 11/4(31.8) | 11/2(38.1) | 6 1/2 (165.1)
KCTF1600B06 1600:5 15 0.6 6 (152.4) 11/4(31.8) ]| 11/2(38.1) | 8 1/2 (215.9)
KCTF1600B08 1600:5 15 0.6 8 (203.2) 11/4(31.8)| 11/2(38.1) | 10.5 (266.7)
KCTF2000B04 2000:5 25 1.0 4 (101.6) 11/4(31.8) | 11/2(38.1) | 6 1/2 (165.1)
KCTF2000B06 2000:5 25 1.0 6 (152.4) 11/4(31.8) ]| 1 1/2(38.1) | 8 1/2 (215.9)
KCTF3000B06 3000:5 45 1.8 6(152.4) | 1 1/4(31.8) | 1 1/2 (38.1) | 8 1/2 (215.9)
KCTF5000B08 5000:5 45 1.8 8 (203.2) 11/4(31.8) | 1 1/2(38.1) | 10 1/2 (266.7)
KCT3F1200B04 1200:5 5.0 0.2 4 (101.6) 11/4(31.8) | 11/2(38.1) | 6 1/2 (165.1)
KCT3F1500B04 1500:5 5.0 0.2 4 (101.6) 11/4(31.8) | 11/2(38.1) | 6 1/2 (165.1)
KCT3F1600B04 1600:5 15 0.6 4 (101.6) 11/4(31.8) | 11/2(38.1) | 6 1/2 (165.1)
KCT3F2000B06 2000:5 25 1.0 6 (152.4) 11/4(31.8) | 11/2(38.1) | 8 1/2(215.9)
KCT3F2500B06 2500:5 35 1.4 6 (152.4) 11/4(31.8) ]| 11/2(38.1) | 8 1/2 (215.9)
KCT3F3000B06 3000:5 45 1.8 6(152.4) | 11/4(31.8)| 1 1/2(38.1)| 8 1/2 (215.9)
KCT3F1000B04 1000:5 5.0 0.2 4 (101.6) 11/4(31.8) | 11/2(38.1) | 6 1/2(165.1)
KCTF3000B08 3000:5 45.0 1.8 8 (203.2) 11/4(31.8) | 11/2(38.1) | 10 1/2 (266.7)

Figure 4.10: Current Transformer Diagram i Round
B\ G
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Section 4 HarmonicGuard® Active
| — |
E Typ
| l 12
| / <o N
\ |
D A B
- / ]
SPADE
CONNECTORS\
b\
] \\__I_<
Typ | != 12 Ft '—"!
60
Catalog# | Current Ratio | VA Rating B“’(gi"m‘g'“e A B c D E
KCTF0500A02 500:5 25 0.1 2 3/4 (69.9) |6 5/8 (168.3)| 5 1/2 (139.7)] 9 3/8 (238.1) | 1 1/2 (38.1)
KCTFE1000A02 1000:5 5.0 0.2 2 3/4 (69.9) |6 5/8 (168.3)|5 1/2 (139.7)] 9 3/8 (238.1) | 1 1/2 (38.1)
KCTF1200A02 1200:5 5.0 0.2 2 3/4 (69.9) |6 5/8 (168.3)|5 1/2 (139.7)] 9 3/8 (238.1) | 1 1/2 (38.1)
KCTF1600A02 1600.5 15 0.6 2 3/4 (69.9) |6 5/8 (168.3)|5 1/2 (139.7)] 9 3/8 (238.1) | 1 1/2 (38.1)
KCTF2000A02 2000:5 25 1.0 2 3/4 (69.9) |6 5/8 (168.3)|5 1/2 (139.7)] 9 3/8 (238.1) | 1 1/2 (38.1)
KCTF3000A02 3000:5 45 1.8 2 3/4 (69.9) |6 5/8 (168.3)|5 1/2 (139.7)] 9 3/8 (238.1) | 1 1/2 (38.1)
KCTF5000A04 5000:5 45 1.8 4(101.6) | 11(279.4) |6 1/2 (165.1)] 13 3/8 (339.7)| 1 1/2 (38.1)
Figure 4.11: Current Transformer Diagram i Rectangular
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HarmonicGuard® Active Section 4

i
v Lo v
PR

4 N\ ‘
o = (@) (@)
1 n )
Catalog # | Current Ratio | VA Rating B”’(‘:;:‘mv:)'“e A B c D E F e H 1 Fig
KCTF0500B03 5005 250 1.0 2(508) | 99(25.2) | 11/ (31.8)| 4.7 (119.4) |5 3/4 (146.1)[6 172 (165.1)] 0.28 (7.1) NA N/A 1
KCTF0800B2.5| __ 800:5 35.0 .40 2(50.8) | 99(25.2) | 11/4(31.8)| 4.7 (119.4) |5 3/4 (146.1)|6 1/2 (165.1)] 0.8 (7.1) N/A N/A 1
KCTF1000B03 | __1000:5 13.8 0.55 3(76.2) | 0.74(19.1) | 11/4(31.8) | 4.7 (119.4) |5 3/4 (146.1)[6 1/2 (165.1)] 0.28 (7.1) N/A N/A 1
KCTF1200B03 | 1200:5 70.0 0.40 3(76.2) | 0.74(19.1) | 11/ (31.8) | 4.7 (119.4) |5 a/4 (146.1)[6 1/2 (165.1)] 0.28 (7.1) N/A N/A 1
KCTF1600C4.3| __ 1600:5 15.0 1.00 43 (109.2) | 59 (1499) | 2.9(73.7) | 62(1575) | 3.8(%65) | 5.7 (144.8) | 022(56) | 49 (1245) | 2.2(559) | 2
KCTF2000B03 | __2000:5 138 0.55 3(76.2) | 0.74 (19.1) | 1174 (31.8) | 4.7 (119.4) |5 3/4 (146.1)[6 1/2 (165.1)] 0.28 (7.1) N/A N/A 7
KCTF2500C4.3| __ 2500:5 20.0 0.80 7.3(109.2) | 59 (1499) | 2.9(73.7) | 6.2(157.5) | 3.8(96.5) | 5.7 (144.8) | 0.22(56) | 49 (1245) | 2.2(559) | 2
KCTF0800C4.3| __ 800:5 30.0 1.20 43(109.2) | 5.9 (1499) | 2.9(73.7) | 6.2(1575) | 3.8(9.5) | 5.7 (144.8) | 022(56) | 4.9 (124.5) | 2.2 (559)
KCTF1000C4.3| __1000:5 30.0 1.20 43 (109.2) | 59 (1499) | 2.9(73.7) | 6.2(1575) | 3.8(96.5) | 5.7 (144.8) | 022 (56) | 4.9 (124.5) | 2.2 (559)
KCTF2000C4.3| __2000:5 20.0 0.80 43(109.2) | 59 (149.9) | 2.9(73.7) | 6.2(157.5) | 3.6(96.5) | 5.7 (144.8) | 0.2 (5.6) | 4.9 (124.5) | 2.2 (55.9)

Figure 4.12: Current Transformer Diagram i Solid Core
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Section 4 HarmonicGuard® Active

Grounding

TheHarmonicGuar8l Active filter panel equipmengrounding lug must be connected to the ground of the premises
wiring system. The equipmegtounding connection must conform to the requirements of the National Edéctric

Code (NEC) and/or any other codes that apply to the installation site. The ground connection must be made using a
wire conductor. Metallic conduit is not a suitable groundiogductor. The integrity of all ground connections

should be periodically checked.

CM Module Serial Cable Connection for Open Chassis Units
Overview

The HGA units the communications module (CM) is a separate assembly for the main HGA actisvleafdtés.

The CM module assembly contains the HMI touchscreen, communications interface PCB, and any optional network
interface communications gateway included with the unit. For fully enclosed HGAtheit€M module is mounted

to the enclosure door. Open chassis HGA unitthe CM module needs to be mounted in the endiseiclosure,

MCC section, or Electrical House panel.

The CM module should be connected to the HGA power converter prior to apply power to the unit. The serial cable
that connects thEM module to the power convertergacked with the CM module prior shipment. One end of

the serial cable is plugged into the communications interface PCB on the CM module. The other end of the
communications cable is plugged into one or more powerertang on the main active filter chassis.

CM Module Serial Cable Connection

The CM module is packed as a loose part in the shipping materials of the active filter open chassis panel along with
the serial cable used to connect the CM module to the poweerten Sed-igure 4.13for the location of the J2
Chassis Communication Cable connection on the CM module.

120Vac
/ INPUT
o o
o o
ﬁ =R
SEE NOTE 2 i = |:||E
@) ® I
FRONT VIEW _ it DB AUX RELAY
e e a,a B CONTACTS
@ @, U 50 D
o o ABE—__| = B CHASSIS
- COMMUNICATIONS
a3 J2 caBLE
8
T DB9 COMM
[ CABLE
i ©|| com1 O :@
HMI rn
DISPLAY / ]
DB9 o Q
COMM CABLE T
i 18
24VDC |

use
HOST l
2 ﬁ“—
24VDC/ °

INPUT BACK
VIEW

28282-1

Figure 4.13: HGA CM Module with Chassis Communications Cable Serial Connector J2 Highlighted

Power Converter Serial Cable Connections

NOTE: Do not connect the serial cable while the HGA unit is powered. Remove and lockout power prior to
installing the serial cable.
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HarmonicGuard® Active Section 4

The power converter is located on the bottom bbthe HGA panel. Sekigure 4.14for the location of the J25
connection on the power converter module. The J25 connectioloig thee power convertearch shield.

g
[i) 15
N g ‘>J25 @@ %gwlﬁﬁ %%l@ o
“%#9% ® %\)Jo_ﬁ ﬂ%)o %))
. .U {-- H- 1= | o

° Converter #1 ° (

1t pt et pt

(] ; -] :
a[[[ ol
480V - 50A / 100A 480V - 150A / 300A
600V - 39A / 78A 600V - 220A

L A — A — s —

480V - 200A / 250A / 500A
600V - 150A / 185A / 370A

Figure 4.14: HGA Power Converter Module with Serial Connector J25 Highlighted in Red

:
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Section 4 HarmonicGuard® Active

Serial Cable Termination Setup

NOTE: The serial cable termination configuration for the HGA units are setup during assembly and test of the unit. For
new installationgthe end user does not need to manually configure the serial cable termination DIP switches on the power
converters. Thesastructions only need to be followed if a new power converter is being installed for repair.

In the HGA Active Filterthe serial communications cable between the Communications Interface PCB and the
Power Converterareimplemented with R85 differentidtransceivers. These differential transceivers are very
robust in noisy industrial environments long as the serial communication bus is properly configured with a
termination resistor at each end of the communications cable.

In the HGA Active Filterthe Communications Interface PCB is one end point of the serial communications bus and
has a built in bus termination resistor that is always in circuit.

The other end point of the serial communications cable will be at one of the active filter powdecariee power
converter at the end of the communications cable should be configured with the bus termination resistor in circuit or ON.
The bus termination resistor ON/OBHP switch is located near the J25 serial cable header (reféfignice 4.14

Figure 4.15: Power Converter PCB Serial Cable Termination Resistor ON/OFF Switch.

For single power converter systems (480V 50A, 100A, 15208A, 250A and 600V 39A78A, 150A, 185A), the

bus termination r@stor DIP switch should always be set to on. For systems with two or more power converters
(480V 300A 500Aand 600V 220A370A), only the bus termination resistor DIP switch of the power converter at
the end of the serial cable should be set on. Foii pulter converter systemslditional power convertertocated

in the middle of theserial communication cab&hould have their bus termination resistors out of circuit or OFF
(referenceFigure 4.16).

A piece of thin, adhesive tape will be covering ltiis terminatiorswitch. This tape is used to keep the conformal
PCB sealant out of the switch mechanism during PCB assembly. This covering will need to be removed in order to
change the switch ON/OFF position.

SWITCH ON SWITCH OFF SWITCH ON
480V: 50A, 100A, 150A, 200A, 250A 480V: 300A, 500A
600V: 39A, 78A, 110A, 150A, 185V 600V: 220A, 370A

Figure 4.16: HGA Serial Cable Connection Diagram and Serial Bus Termination Switch Configuration
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HarmonicGuard © Active F ilter Operation

Adjustments
1 The HGA has been factory calibrated and thoroughly tested. There is no need to make any
adjustments.

Start Up (Commissioning)

Caution

A\

Thoroughly check the installation before applying power and operating the equipment
for the first time.

Before Applying Power for the First Time

Inspect the installation to make sure that all equipment has beetetel;npnd correctly installeshiaccordance
with thelnstallation Guidelinessection of this manual.

1 Ifitis a floor mount unit, check to see that it is setyuaschored to the floor.

1 Check the panel and the inside of the enclosure for any foreign objects, dirt, metal filings, wire
whiskers, and loose hardware.

1 Verify that any covers or guards that were removed during installation were reinstalled.

1 Ensure thathe unit is properly grounded.

1 Check for properly tightened connections.

General Operation
Please rafrenceSection 1for thefirst time power up procedure.

Warning
f Since the HGA is an active filter, it is always operating whenever the power is applied.

Warning Only qualified electricians should carry out all electrical installation and maintenance work
on the HarmonicGuard® Active filter.

Disconnect all sources of power to the HGA and connected equipment before working on
the equipment. Do not attempt any work on a powered unit.

Warning Be aware that everything ahead of the circuit breaker will still be energized. It is important to
note that the lack of lit LEDs does not necessarily mean that the HGA is not receiving power
from an external source.

»>—n

[\

49 HGA IOM Manual




Section 5 HarmonicGuard® Active

< Sect ion 5

Maintenance and Service

HGA Reliability and Service Life

The HGA has been designeshdthoroughly tested at the factory to ensure that it will perform reliably from the time
it is put into service. The following periodic maintenance is recommended to ensure thatrtmicGuarl
Active filter will always perform reliably and provide thepected service life.

Periodic Maintenance

The following checks should be conducted monthly or more frequently when installed in harsh or dusty
environments.

1 Check to see that thestallationenvironment remains free from excessive vibration, exposure to
excessive dirt, moistur@nd contaminants. Refer to tBection 4 of this manual.

1 Check to make sure that the enclosure ventilation openings are clean and unobstructed.

Clean the air filter in units that have filtered air inlets. Clean as often as necessary to prevent-dirt build
up from impeding air flow.

Check for any dust or dirt buddp on the fans and heat sink fins.
Check theoperation of the cooling fan.

Inspect tle interior of the enclosure for signs of overheated components. Clean the interior of the
enclosure whenever excess dirt has accumulated.

Check the integrity of all power, ground, and control wiring connections.

All electrical connections must be-terqued annually.

Warning Many electronic components located within the filter are sensitive to static electricity.
A Voltages imperceptible to human touch can reduce the life, and affect performance, or
“ 4 destroy sensitive electronic devices. Use proper electrostatic discharge (ESD)

procedures when servicing the filter and its circuit boards.

Only qualified electricians should carry out all electrical installation and maintenance
work on the HGA.
) Disconnect all sources of power to the HGA and connected equipment before working on
Warning the equipment. Do not attempt any work on a powered HGA.
This HGA unit contains high voltages and capacitors. Wait at least five minutes after
A disconnecting power from the filter before you attempt to service the conditioner. Check
for zero voltage between all terminals on the capacitors. Also, check for zero voltage
between all phases of the input and output lines. All maintenance and troubleshooting
must be done by a qualified electrician. Failure to follow standard safety procedures may
result in death or serious injury. Unless an external disconnect means has been
provided everything ahead of the filter circuit breaker will still be energized.

§
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Application of Aprilaire 412 Filter Adhesive Coat for Type 3R Enclosures

An adhesive coating can be appliedhe washable air filters used in the HGA T$peenclosures to increase the
effectiveness of the filter. If the adhesive coating is,ukediir filters should be periodically inspected ancbaed. To
order the Air Filter Adhesive Spray Coatiesgntact TCI Technical Support and order TCI part number 29636.

NOTE: These steps apply only to the Type 3R Enclosure Option.

1 Remove the air filter from the enclosure. The air filters are located in the door, held in place with Torx
screws. Rotate the doomigie to allow space to slide out the air filters.

1 Verify that the air filter is clean. theair filter is dirty, flush with water and allow to dry before
applying adhesive. Use room temperature water at low pressure.

Choose a flat working surface largeoeigh to lay down the air filter.

1 Lay down some nespaper to protect the work ar¢lae adhesive spray may stain the area that it is
sprayed. Place the air filter on top of the newspaper.

1 Use 10 oz spray bottle "Aprilaire Super Filter Coat Adhesive" toydpeaair filter using 24 pumps.
Flip over the air filter and spray the other side usirg@imps.
Install the air filter into the enclosure. Take care to avoid exposure to dirt and dust before installation.

Reference Aprilaire Super Filter Coat Adhesive manufacturer data sheet for additional precautions and
storage instructions.

Reference Drawings

Electrical schematic drawings for typical HGA configtions are listed ifable 5.1 General Schematic for HGA
Units by Frame Size and Enclosure Type.

Therecould be slight differences between your uni &me configurations shown in this manutlis recommended

that you refer to the drawings provided with your specific equipment when conducting troubleshooting operations.
Reference schematics are ads@ilable online for download at http://www.transcoil.com/ on the HGA active filter
product page.

Table 5.1: General Schematic for HGA Units by Frame Size and Enclosure Type

Voltage Amps Open Chassis Type 1 Type 3R Type 12
480V 50A 26463-04 26463-04 28359 28789
480V 100A 26463-04 26463-04 28359 28789
480V 150A 29070 29070 28359 28789
480V 200A 29853 29853 29938 29939
480V 250A 29853 29853 29938 29939
480V 300A 29071 29071[3] 29298 28789-1
480V 400A 29853-1[4] 29853-1[4] 30010 30012
480V 500A 29853-1[4] 29853-1[4] 30010 30012
600V 39A 26463-04 26463-04 26463-04 na
600V 78A 26463-04 26463-04 26463-04 na
600V 110V 29070 29070 28359 28789
600V 150A 29853 29853 29938 29939
600V 220A 28670 28670 28670 na

[2] Drawing 28882 is 200A'ype 3R Line Side configuratiordrawing 28883 is 200A Type3R load side configuration.
[3] Drawing 29071 is 300A Typt latest rexdrawing (2x150A configurationjrawing 26982 is legacy rev (3x100A configuration
[4] Drawing 298531 is 500A line side configuratiomrawing 29852 is 500A load side configuration.
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Overload / Over Current Protected

Thefilter has factory set builin electronic overload and over current protection. If the converter current exceeds the
preset instantaneous peak, the converter will shut down to prevent permanent damage to the converter, and at whic
time, it will indicate a faul. Faults that do not automatically reset can be cleargadsging the stop button on the

HMI display.

An indication that thdilter is going into overload will be observed by a gradual worsening of the total harmonic
distortion (THD), or powefactor, & the load increases. The HGA filter units can be paralleled to increase total
corrective current capability if a unit is undersized for a pdeicapplication. Call TCI technicaupport for

options to expand the installed system current capability.

Circuit Breaker Protection

Each converter section is protected by a thermo magnetic circuit breaker; in the eveBtkggdriences a
catastrophic failure, or a destructive over current condition should occur. It also provides a convenient disconnect
means to isolate the converter from the power source. The size and type of circuit breaker must not be altered
without consiting TCI engineering since the circuit breaker is an integral part of the UL file.

Notes:

1 Open chassis units can be provided without circuit breakers. The end user must protect the HGA with
the following UL listed thermal magnetic common trip moldedeaziscuit breaker.

1 All circuit breakers referenced below are 480V circuit breakers and the trip levels specified are at 480V.
For 600V units that consist of a 600V/480VRated autotransformer paired with a 480V active filter,
the unit circuit breaker ilwcated in the 480\Active filter connected to the 480V secondary of the
autotransformer.

1 45Amp to 100Amp 480V (39A to 78A 600V): A max peak {dtrough current of 26 kA in
correspondence with a short circuit of 100 kA at 480 volt. The trip currentdat3h and 50A active
filters must be 100 Amps and the 100A active filters must be 125 Amps.

1 150Amp 480V: A max peak lehrough current of 35 kA in correspondence with a short circuit of 100
kA at 480 volt. The trip current for the 150A active filter mbst175Amps.

1 200Amp 480V (150A 600V): A max peak {#trough current of 35 kA in correspondence with a short
circuit of 100 kA at 480 volt. The trip current for the 200A active filter must be 225 Amps.

1 300Amp 480V (220A 600V): A max peak {dtrough curent of 55 kA in correspondence with a short
circuit of 100 kA at 480 volt. The trip current for the 300A active filter must be 350 Amps.

§
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Table 5.2: Active Filter 100kAIC Circuit Breaker Manufacturer Part Number and Trip Ratings.

Section 5

100kAIC HGA Circuit Breaker Rating

ABB Circuit Breakers - Allen Bradley Circuit Breakers - Eaton Circuit Breakers -
HGA Unit Rating* Option 2000 Option 5000 Option 7000
480VAC 600VAC
Units Units*** Amps** MFG P/N Amps** MFG P/N Amps** MFG P/N
45A to 50A | 39A 100 T4L100BW 100 140G-HOF3-D10 100 EGC3100FFG
90A to
100A 78A 125 T4L125TW 125 140G-HOF3-D12 125 EGC3125FFG
150A na 175 T4L250BW 175 140G-JOF3-D17 175 JGC3175FAG
200A 150A 275 T5LQ300TW 275 140G-KOF3-D30 275 LGC3300FAG
250A 185A 275 T5LQ300TW 275 140G-KOF3-D30 275 LGC3300FAG
300A 220A 350 T5LQ400TW 350 140G-KOF3-D40 350 LGC3350FAG
400A 370A na na na na 550 LGC3600FAG
500A 370A na na na na 550 LGC3600FAG

*The HGA Active Filter controls have a current limit that linthe filter output current to the amp rating of the active filter.

**Circuit Breaker trip should be set to Amps listed followimgnufactureis instructions.
***Eor 600V units the breaker is located on the 480V secondary of the included 600V/48&ed Aitotransformer.

Table 5.3: Active Filter 65kAIC Circuit Breaker Manufacturer Part Number and Trip Ratings.

65kAIC HGA Circuit Breaker Rating

Allen Bradley Circuit Breakers - Eaton Circuit Breakers -
HGA Unit Rating* ABB Circuit Breakers - Option 0100 | Option 4000 Option 6000
480VAC 600VACH*** Amps** MFG P/N Amps** MFG P/N Amps** MFG P/N
45A to
50A 39A 100 T2H100TW 100 140G-G6C3-D10 100 EGH3100FFG
90A to
100A 78A 125 T4H125TW 125 140G-H6F3-D12 125 EGH3125FFG
150A na 175 T4H250BW 175 140G-J6F3-D17 175 JGH3175FAG
200A 150A 275 T5HQ300TW 275 140G-K6F3-D30 275 LGH3300FAG
250A 185A 275 T5HQ300TW 275 140G-K6F3-D30 275 LGH3300FAG
300A 220A 350 T5HQ400TW 350 140G-K6F3-D40 350 LGH3350FAG
400A 370A na na na na 550 LGH3600FAG
500A 370A na na na na 550 LGH3600FAG

*The HGA Active Filter controls have a current limit that limits the filter output current to the amp rating of the ketive fi
**Circuit Breaker trip should be set to Amps listed followimgnufactureis instructions.
***Eor 600V units the breaker is located on the 480V secondary of the included 600V/48@&Ated Autotransformer.

Warning

A\

If the system breaker has been tripped, do not attempt to re-energize the HGA unit
until the cause of the trip has been determined.

[\
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Pre-Charge Circuit Over Current Protection

SCRs are used to limit the converter power upush current to a safe levehce the converter DC voltage has
reached the threshold, SCRS will be turned on and the charging resistoe wift off from the unitf for some

reason this circuitry should malfunction, class CC fuses are in the circuit to limit the max current as not to exceed
the ratings of the components.

Note: on the 50,100, 200ampunits the fuses are located on thesshis; on the50, 300amp units the fuses are
located ore separate circuit board above the chassis

Over Temperature Protection

The converter has a thermal fold back mechanism that will automatically reduce unit output current as the converter
temperatur@pproaches its shutdown threshold. Additionally, the converter has an internal heat sink over
temperature protectigmhich will shut down the converter if the threshold is exceeded. The fans will continue to

run and once the heat sink cools down theveoter will automatically restart.

There is a secondary over temperature cireditch monitor the temperature of the exhaust air in the power
resistors and inductor tunnel located on the chassis of the HGA. The sensor is snap action switch dutnabed w
threshold is reacheé@or this reasoythis fault will latch and will remain latched until power is cycled. The indicator
light located on relay CR will not be lit with this type of over tengpaturefault.

Troubleshooting

Current Transformer Orientation Troubleshooting

Failure to maintain the correct polarity and phasing of the current transformers (CTs) will cause an over current fault
on power up. The converter will never attempt to run; it stdly in a stopped conditioRossibly the CTs are

installed backwards or the secondary wiring is incorrect, if tresspectedrefer to the steps below to isolate the

error.

Note: CT operation can be verified viae HMI touchscreen feedback waveform plot screens. Reference the HMI
VLine & ILine Wavefam Plot Sub Sreen inSection 6for details.

Only qualified electricians should carry out all electrical installation and maintenance work on
. the HGA. Failure to follow standard safety procedures may result in death or serious injury.
Warning |pisconnect all sources of power to the HGA and connected equipment before working on the
equipment. Do not attempt any work on a powered HGA. Also, check for zero voltage between

A all phases of the input and output lines.

Operating current transformers with the secondary winding open can result in a high
voltage across the secondary terminals, which may be dangerous to personnel or
equipment.

1. If the CTs and wiringreeasily accessib)elouble check the CT orientation for proper direction,
and trace the sendary wiring againdhe applicable diagrams Bection 4for polarity, phasing
and connection to terminal FB. Correct any errors and apply power for proper pewvgerf it
doesid clear the fault or if accessibility is too difficult proceed to step #2

2. There is a possibility that the CTs markings are different frendiagrams provided Bection 4 This
could affect the polarity, to verify this try reversing the two leads oi PpBsitions 1 &, do the same
with wires in positions 3 & 4. Apply power for proper powar, if it doesid proceed to #3.

3. Reverse just one sef CT leads at a time, firdt & 2; verify powerup. If it doesrd, work put
wires 1 & 2 back antty the same with wires 3 & #Apply power for proper poweup; if it
doesid, replace all wiring to its original positions, and proceed to #4.

4. There is a possibility that the phasing of the CT L1 and L3 are incorrect. To test this theory swap
the two wires on TBL positions 1 & 2 wi the two wires in positions 3 & 4. Apply power for
proper powetup; if it doesid repeat steps 2 and 3.

5. If the HGA doesiit indicate a run status after completion of steps 1 througbntact TCI
technical support for further assistance.
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System Failure

The Digital Signal Processor is continually monitoring the performance and fault statugiloéithdt will shut

down the converter section if the processor should sense a fauftlt@is also equipped with a circuit breaker
providing a second lay of over current protecting for the converter section. The circuit breaker can also serve as a
means of electrical isolation from the system power grid. It is recommended by TCI that all power to the
HarmonicGuar8l Active filter be disconnected. If yolezt to service the @A by using the circuit breaker to

isolate the converter section, please take specialofdhe following warnings:

Warning

A
A\

Many electronic components located within the filter are sensitive to static electricity. Voltages
imperceptible to human touch can reduce the life, and affect performance, or destroy sensitive
electronic devices. Use proper electrostatic discharge (ESD) procedures when servicing the
filter and its circuit boards.

Warning

A

Only qualified electricians should carry out all electrical installation and maintenance work on
the HGA.

Disconnect all sources of power to the HGA and connected equipment before working on the
equipment. Do not attempt any work on a powered HGA.

This HGA unit contains high voltages and capacitors. Wait at least five minutes after
disconnecting power from the filter before you attempt to service the conditioner. Check for
zero voltage between all terminals on the capacitors. Also, check for zero voltage between all
phases of the input and output lines. All maintenance and troubleshooting must be done by a
qualified electrician. Failure to follow standard safety procedures may result in death or serious
injury. Unless an external disconnect means has been provided everything ahead of the
filter circuit breaker, including the reactors, will still be energized.

Required Equipment
1 AC voltmeter and ammeter or multimetisigned for true RMS measurements in a harmonic rich
circuit and suitable for the rated current and voltage marked on the nameplate. The meter should have
1000 volt minimum isolation.

Clamp-on current probe suitable for the rated current and voltageeghark the nameplate.

Clip-on voltage probes suitable for the rated voltage marked on the namgplatd probes that can be
securely clipped on to the test points without shorting between points or falling off.

Note: When disconnecting wires from compaoite and terminations, mark the wires to correspond to their
component ashterminal connection. Extremare should be taken when removing the-tasterminals from the
circuit board. Excessive force will result in damaging the interface board and réguorenverter to be repaired by
TCI authorized personnel only.

[\
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Converter Inspection
1 Verify that power has been removed from converter and 5 minutes has passed before inspection.

1 Remove plastic cover from over converter section.

1 Visually check the circuiboards for debs, contamination, overheated traces, burnt circuit board,
overheatedcracked, or broken components, corrosang poor solder joints.

1 Check all wires and terminals connected to the circuit boards.
Check the four electrolytic capacito bulges, ruptures, popped vent plugs, discoloration, or leakage.

1 Check the power semiconductors mounted to-biedkt for cracked cases, ruptures, debris, arcing, and
burning.

1 Check for any loose connectiqiiisno apparent damage is foutalthe power semiconductors.

Measure resistance of power semiconductors using ametér set on the diode check setting, see

Figure 5.2. Lookforopens, B, or dead short readings. With t
far right negative terminal of the capacitor bank, measure with the black lead of the meter to each of the
three output terminals (bus bars), the reading should be appreximpt 0. 35Y. Reverse t hi
and repeat measuring to each terminal. This time a low reading will be prelsieht will continue to

increase; this is an indication of a capacitor charging. ,dexiect the black meter lead to the
fipositiveteapmaniat @ and agai n me a siththeothérteadetlec h o f
readingg houl d be approxi mately O0.35Y. Reverse the me
Again, it will be a low readingwhich will continue to increasef the readings are as described, in all

likelihood the power semiconductors are good. If any readings are opens or deadt stibie an

indication that something is bad in the power section. Do not reapply power if you are not sure the

IGBTSs are good
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Troubleshooting Flow Chart

Suspected

System Failure

YES YES

Is circuit breaker NO Is active filter Are the fans Is HMI display on unit NO

in active fitter powered with 480VAC running in the operating? Tap screeen to

tripped? at unit input breaker? A active fiter? A disable screen saver
YES NO NO YES Contact TCI
Customer Service

Power off and YES
o o Dboeinfat e present t e e e

Section 5 of i i ?

usZr Ir?gnu:I) protection tripped? the Fati? by the HMI display?

NO Replace NO NO Power off and correct
fans wiring errors (see section
7 of user manual)

Did the unit pass Check power between Power off and NO )

he i P > branch breaker and check control power Are any active

the inspection? aiiioa Fitor transformer fusing, faults reported by

replace if bad the HMI display?
YES
Press the stop or Perform a power
i Are the fans YES reset button on the on/off cycl}e of
Close unit enclosure Check and repair et HMI display the unit

and apply power load (Drive) running in the

to active fitter active fitter? A

Did the circuit

Did the
fault clear?

Contact TCI
Customer Service

NO

breaker in active
filter trip?

Do not re-energize
Contact TCI
Customer Service

Press the run button
on the unit HMI display
to start active fitter operation

Follow the Quickstart
Guide to configure the
unit (see section 1 of
user manual)

YES

Are the voltage, current
and harmonics correct and
a3t acceptable levels?

Is the harmonic
correction enabled on
the HMI setup screen?

Complete. Set autostart
enable on HMI Setup
screen and save settings.

Figure 5.1: HGA System Troubleshooting Flowchart
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Section 5

Output Terminal Bus Bars

Dual SCR Module \ o)
L]

Dual IGBT Module \
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Capacitors

Dual SCR Module

Dual IGBT Module

Positive
Terminal

/ Capacitor Bank

Electrolytic Bus
Capacitors (6) —|

Negative
Terminal
Capacitor Bank

/

Figure 5.3: (480V) 150, 300 Amp & (600V) 110, 220 Amp Power Component Layout
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Figure 5.4: (480V) 200, 250, 500 Amp & (600V) 150, 185, 370 Amp Power Component Layout
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Figure 5.5: TB-1 Terminal Block

Warning Only qualified personnel should operate the HarmonicGuard® Active filter with the door
open. Failure to follow standard safety procedures may result in death or serious injury. Do
A not attempt any work on a powered filter converter.

The HGA contains high voltages and capacitors. Wait at least five minutes after
disconnecting power from the converter before you attempt servicing. Check for zero voltage
between all terminals to the converter. Be aware everything ahead of the circuit breaker
will still be energized.

Replacement Parts

If replacement parts are needed, please contact your TCI representative. To ensuréithatdheeGuardl Active
filter continues to perform to its original specifications, replacement parts should conform to TCI specifications. Use
of nonTCI approved components will void all warranties.

Factory Contacts and Technical Support

For technical support, contact your local TCI distributor or sales representative. You can contact TCI directly at
1-800-824-8282. Select "Customer Service" or "Technical Support! have youHarmonicGuarl Active filter
nameplate information and any drawirsyailable.
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Outline and Mounting Dimension Drawings

The installaibn diagrams listed ifable 5.3show the overall enclosure dimensions, the conduit access areas and the
wiring connection points. The installation diagrams also show the major internal components pictorially. A paper
copy of the installation diagram is included in the literature kipgd with all units. Installatiodrawings are also
available online for download at http://www.transcoil.com/ on the HGA active filter product page.

Table 5.4: HGA Installation Drawing Table

Installation Drawings for HGA Units by Frame Size and Enclosure Type

Voltage | Amps | Openw/CB | Openw/o CB | Type 1 Type 3R | Type 12 HMI Floor Standl | CT
480V 50A 104601 105083 104602 105201 105513 28282-1 103875 26461
480V 100A | 104601 105083 104602 105201 105513 28282-1 | 103875 26461
480V 150A 105643 105644 105645 105740 105838 28282-1 105763 26461
480V 200A | 106318 na 106131 106426 106428 28282-1 | 106183 26461
480V 250A | 106318 na 106131 106426 106428 28282-1 | 106183 26461
480V 300A | 105646 105647 105648[3] | 105739 106049[4] 28282-1 | 105764 26461
480V 500A | 106319 na 106184 106427 106429 28282-1 | 106184 26461
600V 39A 105238 na 105240 105745 Call Factory | 28282-1 | 103875 26461
600V 78A 105238 na 105240 105745 Call Factory | 28282-1 | 103875 26461
600V 150A | 106318 na 106131 106426 106428 28282-1 | 106183 26461
600V 220A | 105653 na 105651 105963 Call Factory | 28282-1 | 105764 26461
gn?;vrv;rtlig n1)05648 is latest rev drawing for 300A Typel (2x150A configuration), Drawing 103839 is legacy rev (3x100A

[4] Drawing 106049 is latest rev drawing for 300A Typel2, Drawing 105612 is legacy rev.
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< Section 6

HMI Introduction

The Interface Module provides the user witboavenient way to monitor the operation of @HarmonicGuar8
Active filter and allows for the ability to adjust rdime setpoints under password control. This section describes
how to install, operate, and maintain the Interface Module.

Overview
The Interface Module has three major components; the Interface PCB, the HMI Display and aal nptivork
Communications Gateway (sE@gure 6.1). Refer toSection 9 Appendix F for 3R enclosure interfaces.

The interface PCB contains a Chassis Communications Port that connects to the power converter of the
HarmonicGuar8l Active filter. The interface PCB translates status and commands data between the power converter
controls and the HMI Display. The interface PCB also contains the 24V Relay I/O for basic status monitoring and
run/stop control of thelarmonicGuar8l Active filter.

TheHMI Display is a 6 color Touchscreen display containing a series of status screens that provide the user with a
convenient way to monitor the operation of H@rmonicGuar8l Active filter. The HMI display also contains an
integrated ModbusRTU network cagation for remote monitoring of thdarmonicGuar8 Active filter.

The optional network Communications Gateway can be connected to the integrated ModbusRTU network
connection in the HMI Display to translate the ModbusRTU protocol to an alternate Fieldhdssirial Ethernet
protocol such as Ethernet/IP.

Boack Wlew Side WView Front View
o e Metwiark ° °
Gateway
Interface
FCB
U e —
'DJ Aux Reloy
@ Contacts @
[}
@ Com-1 O
[] l:l HrAl Qs
Display
Com—2/3 O
USE
- | Cllen s
Power
2évic =
I
o 1] o o A g

Figure 6.1: Interface Module Components
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Additional Information

Caution This section provides general information describing the Interface Module. Be sure to
carefully review the more specific information provided by the drawings shipped with the
module. Information from by the drawings takes precedence over the information provided in

A this section.

The information and ratings given in this manual are approximate and should not be used for
any purpose requiring exact data. Contact the factory in situations where certified data is
required. All data is subject to change without notice.

Receiving Inspection

The Interface Module has been thoroughlgpected and functionally tested at the factory and carefully packaged
for shipment. After receiving the unit, immediately inspect the shipping container and report any damage to the
carier that delivered the uniVerify that the part number of the eimeceived is the same as the part number listed
on the purchase order. See appendix for part numbering details.
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Installation Guidelines

Checklist
The following are the key points to be followed for a successful installation. These points are expldéatai in
the following sections.

1 Make sure the installation location will not be exposed to direct sunlight, excessive vibration, corrosive
or combustible airborne contaminants, excessive dirt or liquids.

1 Select a mounting area that will allow adequateling air.

Make sure that all wiring conforms to the requirements of the National Electrical Code (NEC) and/or
other applicable electrical codes.

1 Ground the HMI display by using the grounding terminal. Not only does this act as a safety, but it also
filters out electrical noise.

1 Check all connections and components thoroughly before applying power to the equipment.

Check the panel and the inside of the enclosure for any foreign objects, dirt and/or loose hardware.

Location

Environment

The location othe Interface Module should be a suitable environment to assure proper performance and a normal
operating life. Refer to the environmental specifications furnished in this manual and noted on the drawings with
the Interface Module.

Warning Unless specifically labeled as approved for such use, this equipment is not suitable for use in
an explosive atmosphere or in a "Hazardous (Classified) Location" as defined in article 500 of
the National Electrical Code (NEC).

9 Display front rated Type 1 & 4X
1 Avoid direct sunlight
1 Avoid corrosive liquids or gasses
1 Avoid explosive or combustible gases or dust
1 Avoid excessive airborne dirt and dust (Pollution Degree 2, according to EN50178 and UL508C)
1 Avoid excessive vibration (0.152 mm (0.006 in.) displacement, 1G peak)
Mounting
Mounting requires at | east a depth of 40 (102 mm).

0.02t00.35inch(089. 0 mm) with an opening 6.790 by 5.210 (17:
assembly into the opening carefutlgessing on all four corners. Use the mounting hardware (4 sets) to secure the
assembly on the corners.

Warning: To avoid damaging the case, do not exceed a tightening torque of 3.47 to 4r8@IB880.49 Nm).
Care should be taken not to mount thieiface Module too close to a heat source (such as power resistocs)
could be located behind the Interface Module

Caution
f The display panel is waterproof. But care should be taken to prevent grease, corrosive liquids

and sharp objects from contacting the front panel.

§
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Warning | many electronic components located within the Interface Module and HMI are sensitive to
A static electricity. Voltages imperceptible to human touch can reduce the life, and affect
“ 4 performance, or completely destroy sensitive electronic devices. Use proper electrostatic
discharge (ESD) procedures when servicing the Interface Module and HMI.

Wiring
Note: Some of the following sections only appifythe Interface Module is not factory installed.
A wiring block diagram ofhe Interface Module components is availabl€igure 6.2.

When selecting a mounting location for the unit, plan for the routing of commutatioroaed gable. Keep the
wiring away from power wires where electrical noise could be induced. All wiring should conform to the
requirements of the National ElectilcCode (NEC) and/or other applicable electrical codes. The length of the
communication cable between the Interface module chassis communication portldathibaicGuarfl Active
filter power converter module should not exceed 25 feet (7.6 meters).

120VAC Input Goteway
S, Front Vlew
I
1¢l—e See Note 4 1 S e S
. JS{E&H J3 4ep To Cus't-lc;cr)ﬁer’s o
Optional Je 3 e Chassls Network
Stotus JQE L= ERN Communication
LED 2o [ Fort
Outputs 16—
JID{E€4
1e Display Interface R4S
Jll{ = 3> GRD i © @) —E[ N
P g 0w C etwork
e C Board NCE = Com 1 Com 2 Connectlon
Optional 2d—e 1 Power Got
Start JEEE Power Current — HMI Er?d E\t;{; O
Input lag—= gun On Fault  |jmit — ,
n Display T
}—T H H H 24vIC
R R R R
I 231 231 231 23
R g AN
J3 Jé J7 Ji2
Customer
Relay
Contocts
Figure 6.2: Interface Module Connections
R
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Interface PCB Connections

HarmonicGuard® Active

Most customer connections to the Interface module will be made on the Interface PCB. Refer to connection
diagrams irFigure 6.3. The details of the power and communications terminals are sholabie 6.1. Form C
relays areavailable on the Interface PCBieise connections are showrTiable 6.2. Four outputs are available on

the Interface PCB

The relay start command input connection o2 df2he interface PCB allows a contact closure to send a run
command to thélarmonicGuar8 Active filter. The relay start command input will only be nolwledgel if the
Relay Run/Stop Enable is set to Enabled on the HMI Display setup screen. Pressing stop locally via the HMI
Display will set the enable for the relay start command to DISABLED.
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Figure 6.3: Interface PCB connections
Table 6.1: Power & Communications Terminals
Terminal Pin Description Label Rating
J1 1 HMI Display For factory use N/A
1 Not Connected
2 B
J2 3 RS485 Ground N/A
4 A
5 Not connected
33 L Input Power Neutral 120 VAC
2 Line
Ja 1-14 Micro Programming For factory use N/A
1 24 VDC
J19 2 HMI Power Supply Common 24 VDC
3 Not Connected
1 24 VDC
J22 2 Start Command Start Contact Closure

Note: Thepower terminal on the back of the HMI display accepts 28 to 14 AWG stranded wire, with a
tightening torque of 4.4 b (0.5 Nm).
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HarmonicGuard® Active Section 6

Table 6.2: Form C Relay Contacts
Terminal Pin Description Label Tightening Torque Wire Range

Normally Closed
Run Common 4.4 lbs-in (0.5 Nm) 28-14 Awg

Normally Open

Normally Closed
Power On Common 4.4 Ibs-in (0.5 Nm) 28-14 Awg

Normally Open

Normally Closed
Fault Common 4.4 Ibs-in (0.5 Nm) 28-14 Awg

Normally Open

Normally Closed
Current Limit Common 4.4 Ibs-in (0.5 Nm) 28-14 Awg

Normally Open
Note: Form-C relay contacts are gold plated with a load rating of 2.0A @ 250VAC.

HMI Display Connections

Note: The following section describes the default ModbusRTU network connection available on the base model. If
an optional advanced network Communications Gateway is included in the Interface Medulee appendix for

the specific Communications Gatewegnfiguration.

The HMI display implements a ModbusRTU slave device ovedB% This network connection is available on the
COMZ2/3 DB9 connector on the back of the HMI Display (B&pire 6.4).

The output registers from tiéarmonicGuar8l Active filter are mapped to Modbus register address 40500. The
input registers to thelarmonicGuar@l Active filter are mapped to Modbus register address 40564. Fioitibas of
the input and output data availabla Wihe network connectiqseeTable 6.3 and Table 6.4).

If the optional network Communications Gateway is preshatinteggrated ModbusRTU interface on the HMI
Display will not be available. When configured, the Communications Gateway will occupy the ModbusRTU
COMZ2/3 DB9 connector on the back of the HMI Display.
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€| ]
Com—1 I:':J
ModbusRTU Com—2 /3 o
Connection USE
Cilent
I-F'DwEr" ] —
24 DT =
- —u S‘B_t
£ [

Figure 6.4: HMI ModbusRTU Connection

Table 6.3: Modbus Connector Pin Definitions
COM2/3
DB9 Pin

Signal Name Signal Type

no connect
no connect
no connect -
D+ RS-485 B (non-inverting)
GND RS-485 SC/G

no connect -

no connect
no connect -
D- RS-485 A (inverting)

OO |N|O|O|~[WIN(F

Table 6.4: ModbusRTU Protocol Settings

Parameter Default Value Units
Baud Rate 19200 bps
Data Bits 8 bits
Stop Bits 1 bits
Parity Even -
Slave ID 113

Communications Gateway Connections (Optional)

If an optional advanced network Communications Gateway is included in the Interface MedAlppendix A for
the specific Communications Gateway wiring details.

If the optional network Communications Gateway is present, the integrated ModbusRTU interface on the HMI
Display will not be available. When configured, the Communications Gateway will occupy thaubRtU
COMZ2/3 DB9 connector on the back of the HMI Display.
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< Section 7

Operation

HMI Screen Elements

This section focuses on the operatigrthe HMI Display. The HMI Display contains several screens that allow the
user to monitor the status of the line/load andrthemonicGuarfl Active filter. Additionally, the HMI display can
be used for local run/stop control and basic setup dfitlienanicGuard® Active filter.

Table 7.1: General HMI Screen Elements
HMI Graphic
Element Example Description

Buttons will appear raised
. or depressed, depending
Buttons l Fun on set point and

command conditions.

Indicator status fields will
Indicators appear flat and are read
only.

Display fields will appear

Numerical . .
Displays 4?9 flat. Numerical displays
are read only.

Numerical Entry fields

Numerical Entr appear indented.
Fields Y |:| Selecting them will open a
keypad for numerical

entry.
The Navigation Bar allows
for easy navigation

S between the five major
Navigation Bar ‘—"—"—"—'I—I HMI screens. The

Navigation Bar appears
on all HMI screens.

The Title Bar contains the
current system time,
screen selection, and a
stop button to turn off the
system. The Navigation
Bar appears on all HMI
screens.

Title Bar Tm’ 11:54 Home
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Section 7
17:09 Home Stop Title Bar
HMI Display SIS Indicator
Power LED
Line/Load Status
% Filter Current Used  power Facto ,-
Numerical
&0 ‘Br
o Frec ISR - Display
Voltage
Zurrent A
II F aults '=' etup Navigation
ome Slalls aults —==lp Bar
Figure 7.1: HMI Display
Initialization

When first powered, the green LED (Power) on the HMI Display will light ESgere 7.1).

After a five second boot up sequenttee Home Screen will be displayed. If the home screen idisplayed and
power is available to the HMI DisplaseeSection 8i Troubleshooting, for diagnosing common problems.
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HMI Screens
Home Screen

The Home screen displays a dashboard of overall filter status information and allows the user to run and stop the
HarmonicGuar8l Active filter.

T | 1141 Home

1.00
=11 &0
ak
0 10 450
256
Figure 7.2: Home Screen
Table 7.2: Home Screen Elements
Screen Element Description
Indicates if a converter fault is active and preventing the HarmonicGuard®
Filter Status Display Active filter from running. If a fault occurs, the indicator will flash red and
di splay fiFaulto. Specific Fault code

This gauge displays the current filter capacity as a percentage of total available
capacity. In normal operation,the di spl ay wi I | read A
corrective current is above 95% of maximum capacity, the indicator light will

of
% Filter Current Used turn red and display fAAt Capaci,thgo.

Display Relay K4 (J12 Connector), and J11 Contacts used for a remote indicator will
al so be energized. I'f the monahasewnd c
filter may be required to handle the load. Please contact TCI for assistance.
Run/Stop Button Runs and stops the HarmonicGuard® Active filter.

When the HarmonicGuard® Active filter is in a stop mode,t he A St at u
turn red and display fSt opp e,thestatus it e
will be green and will displayi Runni ngo. The status
HarmonicGuard® Active filter is in Input line Sync mode, Reset mode,

Precharge mode, Calibrate mode, Power Save mode or Faulted. When the
HarmonicGuard® Active filter is faulted, it will shut down automatically.

System State Indicator
(located immediately below
stop button)

Displays current line/load power factor. 1.00 indicates unity power factor. A

Power Factor Display negative power factor indicates lagging power factor.

Line Frequency Display Displays the current utility line frequency in Hz.

Supply Voltage Displays the supply voltage coming into the HarmonicGuard® Active filter.

Displays the current line/load phase current in Amps RMS.
Line/Load Current Display NOTE: The displayed current is affected by the CT Ratio configuration on the
AfSetupd page.
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Status Screen

The Status screen shows more specific information on the performance of the systeas current and voltage
waveforms, Power Factor and information specific to the Line/Load screen and Converter screen.

NOTE: The Status Screenill indicate if unit is Line Side/Load Side The f@ALine/ Loadd butto
Curr ent clahgestodshawdiretor Load status.

Figure 7.3exp |l ai ns the cmenin AStatuso s

0g:30 Status I Stop 0g:31 Status Stop

Line Side Load Side

NOTE: The Status Screewill indicate if unit is Line Side/Load Side The #@ALine/ Loadodo button ar
Pl ot oharges xotshow Line or Load status.

Figure 7.3: Status Screen

Table 7.3: Status Screen Elements

Screen Element Description

Use this button to get to the

Line/Load Button (see Figure 7.6).

Volts Display glla%lays the current utility phase to phase line voltage in Volts

Current Display Displays the current line/load phase current in Amps RMS.

Displays current line/load power factor. A value of 1.00
Power Factor Display indicates unity power factor. A negative power factor indicates
lagging power factor.

Frequency Display Displays the current utility line frequency in Hz.
Run/Stop Button Runs and stops the HarmonicGuard® Active filter.
This button will take the us¢g

Converter Button Screen (see Figure 7.4).

The fiWaveformd screen buttong
four real-time waveform capture screens: Phase to Neutral
voltage, Line Voltage, Line Current, Converter current, or
VLine/ILine plot (see Figures 7.7 and 7.8).

Phase to Neutral Voltage, Line Voltage,
Line/Load Current, Converter Current, and
VLine/ILine Waveform Screens

Whentheus er pr es s eBlotsbh & u thd Hiseoricel

Trend Plots Screen Trend screen menu is displayed (see Figure 7.9).
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Converter Status Sub-Screen

The converter status sub screen shows the present statusiafthenicGuar8l Active filter power converter
module.

14:52 Converter Status | Stop

Current RSP A R

Link “oltage W O Iﬁ
; . Fun

Fun Enable
Summary

Conw, CurrfTemp

Figure 7.4: Converter Status Sub Screen

Table 7.4: Converter Status Screen Elements

Screen Element Description

Run/Stop Button Runs and stops the HarmonicGuard® Active filter.

Displays the present HarmonicGuard® Active filter output corrective

Current Display current in Amps RMS.

Displays the internal DC Link Bus voltage of the HarmonicGuard®
Active filter in Volts DC.

Displays the present HarmonicGuard® Active filter power converter
heat sink temperature in Degrees Celsius.

Link Voltage Display

Heatsink Temp Display

This gauge displays the current filter capacity as a percentage of

total available capacity. In normal operation, the display will read
ANominal 0. I'f the wunit output c
maximum capacity, the indicator light willturnre d and di s p
Ca p a ¢ Whey the converter is at capacity the Relay K4 (J12
Connector), and J11 Contacts used for a remote indicator will also

be energized. I f the monitaga c
second filter may be required to handle the load. Please contact TCI
for assistance.

% Filter Current Used
Display

Displays the current state of all enables that affect the running of the
HarmonicGuard® Active filter. If a button is red, that option is

Run Enable Summary disabled and ifitisgreen,t hat option i s enabl
enabled, a countdown timer will run to the right of the button, when
the count reaches 0 the converter will start (See Figure 7.5).

Displays current and temperature levels for each individual converter

Conv. Curr/Temp Button in the unit.

Back Button Returns user to the main status screen.
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Run Enable Summary Sub-Screen

The Run Enable Summary sub screen shows state of all the enabgetttte running of thedarmonicGuar8
Active filter.

12:12 Run Enahle Summanry l Stop

Figure 7.5: Run Enable Summary Screen (RUN)

When the HMI Stop button is pressed locally on the Hiwe unit enters a Run Inhibit state and wilbbw aii R u n

I nhibit Activedo message on the Run Enabl e Sthenmary S«
will not be allowed to staremotely via a Network start,é®ote relay start, or Autstart command. The Run

Inhibit is cleared by pressing the HMI Run button locally on the HMI display.

12:15 Run Enahle Summary I Stop

Command Enabled or g
5 Disabled C Stopped

Figure 7.6: Run Enable Summary Screen (STOP)
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Table 7.5: Run Enable Summary Sub Screen Elements

Section 7

Screen Element

Description

Run/Stop Button

Runs and stops the HarmonicGuard® Active filter.

This option is always enabled. The fPresent Commandofield will be
green and say RUN, if the local HMI run button has been pressed

Local HMI and the unit is operational. It will be red and say STOP, if the unit is
stopped locally or in the Run Inhibit state.
Changes to green, if enabled and the countdown timer (to the right of
Auto Start the button) will start. When it reaches 0, the HarmonicGuard® Active

filter will start.

Remote Relay

Changes to green, if enabled. If enabled the HarmonicGuard® Active
filter can be remotely turned on with a contact closure.

Remote Network

Changes to green, if enabled. If enabled, the HarmonicGuard® Active
filter can be remotely stopped/started with a contact closure. When
the contact is closed, the unit will run and when opened the unit will
stop. When enabled and the option is active, the field to the right will
be green and read ARUNO.

Back

This button will take you back to the converter status screen.

Converter Current/Temperature Sub-Screen
The Converter Current/Tempéunee screen displays the current and temperature levels for each individual converter

t hat

throughout the HMI.

is present in the wunit. These values are
Figure 7.7: Converter Current/Temperature Screen
75 HGA IOM Manual
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Line/Load Status Sub-Screen

HarmonicGuard® Active

The Line/Load Status Sub Screen shows more specific information regardingitbe srLoad Voltage, Current,

Power, Pwer Factor and THD measurements.

rent ekl .

Fo g k.

Apparent Power
Power Factar
ITHD o
oD R
WTHD

Il Home Eitatus- F ault= Setup

“olts '
Current [EEREY .
Fower ksyl
Apparent Power [l
Fower Factor EEEEN]
I THD o,

Figure 7.9: Load Status Sub Screen
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Table 7.6: Line/Load Status Screen Elements

Screen Element Description

Volts Display Displays the current utility phase to phase line voltage in Volts RMS.

Displays the current line/load phase current in Amps RMS.
Current Display NOTE: The displayed current is affected by the CT Ratio configuration on the
AfSetupo page.

Power Display The three phase real power (P) of the line/load in kW.

Apparent Power Display | The three phase apparent power (S) of the line/load in kVA.

Displays current line/load power factor. 1.00 indicates unity power factor. A

Power Factor Display negative power factor indicates lagging power factor.

Displays the Total Harmonic Distortion of the utility Line/Load current as a

percentage

| THD Display
NOTE: If secondary CT current is less than 1A, ITHD and ITHD Ref will be
unavailable

V THD Display Displays the Total Harmonic Distortion of the utility line Voltage as a percentage.
Displays the reference Total Harmonic Distortion of the utility Line current in a
percentage. This THD display is the uncorrected THD of the Line taken when the
HarmonicGuard® Active filter was not running.

| THD Ref Display NOTE: For load side configured units, | THD Reference and | TDD displays are
not available
NOTE: If secondary CT current is less than 1A, ITHD and ITHD Ref will be
unavailable
Displays the Total Demand Distortion of the utility. By default, this is calculated

| TDD Display based on CT Ratio, but can be adjusted by entering the system Full Load Amps
(FLA) on the fiTech Setupo screen. Se

Run/Stop Button Runs and stops the HarmonicGuard® Active filter.

Back Button Returns user to the main Status Screen.
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Waveform Plot Sub-Screens
The HMI display supports capture and display of real time system voltage and current data. Three phase waveform
data can be viewed for Line Voltage, Line/Load Current, and Converter CorrectivatCurre

The waveform screens contain a zoom featwtech supports three magnitude scales: 1X, 2X and 4XKgpee
7.10). The Refresh button on the waveform screens will update the plot with new data fideriienicGuarl
Active filter converter.

Tw 15:11 Converter Current | F

ot 3¢ |7

Hase A (&l

15112 Converter |

Refresh | ¥l . Refresh' | ==
| e e = [F== == JF= =" o= | = e = =

Figure 7.10: Example Waveform Plot Screens (Converter Corrective Current)

Table 7.7: Waveform Plot Sub Screen Elements
Screen Element Description

The fARefresho button will r el 8Actvefitdre
power converter controller and redraw the waveform plot.

Refresh Button

1X, 2X, and 4X Buttons | Waveform zoom buttons will redraw the present data at a different scale.

VLine & ILine Waveform Plot Sub-Screen

The VLine &ILine Waveform Plot Sub Screémavailable to verify the proper installation of tHarmonicGuar8l
Active filter power connections and system current CT feedbacks. The waveform plot shows andt@gerent
feedbackor both Fhase A and C on the same plot. WhenHlaemonicGuar8 Active filter is poweredbut in the
stopped state this plot can be used to check for the following:

9 Proper Line Voltage phase rotation

1 Proper Line/Load Current phase rotation

1 Proper Line \Wltage and Line/Load Current relative polarity and phase.
1 Missing/OperCircuit System Current CT Feedback

In the event that thElarmonicGuar8l Active filter performance is degradgithe VLine & ILine waveform plot

should be examined as a means to detarifiany system connection errors are pregernor to examining the

VLine & ILine waveform plotthe HarmonicGuar8 Active filter should be put in the stopped state by pressing the
stop button in th upper rightorner of the HMIscreenFigure 7.11 shows the VLine ILine waveform plot sub
screen fo a properly connected, but noanningHarmonicGuar8l Active filter when connected totgpical non

linear, rectifier load. Note the following characteristics:

1 Phase C voltage (Blue) leads Phase A voltage (Green).

1 Phase C current (Yellow) leads Phase A current (Red).

1 Phase A voltage (Green) and Phase A current (Red) are in phase andeip®isaity.

1 Phase C voltage (Blue) and Phase C current (Yellow) are in phafigeasaime polarity
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Refreshl
| =0 e = =

Figure 7.11: VLine & ILine Waveform Plot of a Properly Connected
HarmonicGuard® Active filter (unit in stopped state)

Note: The example VLin& ILine Waweform Plot screens apply to rectifier loads only. For low power factor Joads
the VLine& ILine wavefom screen will appear different.

Table 7.8shows what the VLin& ILine Waveform Plot Sub Screen would look like with various connection errors
present in the system.

Table 7.8: VLine & ILine Waveform Plot Screen Examples when Typical Connection
Errors Present in System

VLine & ILine Waveform Plot Sub Screen with Connection Error Connection Error
Rectifier Load Description Resolution
- Phase rotation is To correct, swa|
Fi c! 14:36 VLine & ILine ” Incorrect: Phase A and Prrl)ase C
: . hgoe [ Phase A leads HarmonicGuard®
Phase C instead of Active filter power
Phase C leading connections AND swap
Phase A. Phase A and Phase C

system CT current
feedback then recheck
plot.
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HarmonicGuard® Active

Yiine & ILine

Phase C system CT
current feedback
missing:

Phase C current is
zero while Phase A
current is present.

Check Phase C CT for
open circuit or loose
connection.

Rr I. |

Phase A and Phase
C CT current
feedback swapped:
Phase A current
(red) in phase with
Phase C voltage
(blue), instead of
Phase A voltage
(green).

To correct, swap
Phase A and Phase C
system CT current
feedback and recheck
plot.

<

Refreshl

14:435

Yiine & ILine

Phase A current
(red) is opposite
polarity of Phase A
voltage (green) and
Phase C current
(yellow) is opposite
polarity of Phase C
voltage (blue).

To correct, re-install
both Phase A and
Phase C system CTs
with polarity arrow in
opposite direction OR
swap positive and
negative connections
of each CT at HGA
filter terminal block
then recheck plot.
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Historical Trend Plot Menu Sub-Screen

From the historical trend plot menu sub scrékatrend graphs of varioudarmonicGuar8l Active filter system
signalscan be viewedseeFigure 7.12).

i5:17 Historical Trend

Converter Temp [LineflLoad

Converter vLink Converter Current

Figure 7.12: Historical Trend Plot Menu Sub Screen

Table 7.9: Historical Trend Plot Menu Sub Screen Elements

Screen Element Description

Opens the HarmonicGuard® Active filter heatsink temperature historical trend
Converter Temp Button graph screen. This signal is sampled every 15 seconds and historical data is
maintained for 10 hours.

Opens the HarmonicGuard® Active filter DC Link Voltage historical trend graph
Converter VLink Button screen. This signal is sampled every 3 seconds and 2 hours of historical data is
maintained.

Opens the utility input RMS voltage historical trend graph screen. This signal is

VLine Button sampled every 3 seconds and 2 hours of historical data is maintained.

Opens the line/load RMS current historical trend graph screen. This signal is

ILine/ILoad Button sampled every 3 seconds and historical data is maintained for 2 hours.

Opens the HarmonicGuard® Active filter RMS current historical trend graph
screen. This signal is sampled every 3 seconds and 2 hours of historical data is
maintained.

Converter Current
Button

Opens the line/load Total Harmonic Distortion historical trend graph screen. This

Current THD Button signal is sampled every 3 seconds and 2 hours of historical data is maintained.
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Historical Trend Plot Sub Screens

The historical trend plot screens graph tistemped feedback data over an extended period of time. Once the trend
plot display data buffer is fylthe oldest data is overwritten. Historical data camibeed using the integrated
scroll bars of the trend plot. All trend plot data is maintained between power on/off cyclesHafthenicGuarél

HarmonicGuard® Active

Active filter. SeeFigure 7.13for an example of a typical trend graph (trend plot example is for the
HarmonicGuarfl Active filter power converter heatsink t@@rature measurement).

Z )| o720 Historical Tremd

c

11:20:12

Figure 7.13: Example Historical Trend Plot Sub Screen

Table 7.10: Trend Plot Screen Elements

Screen Element

Description

Run/Stop Button

Runs and stops the HarmonicGuard® Active filter.

Plot Scale Display
(located on the left side of the

graph)

Indicates the magnitude of the samples of the trend plot. The scale varies with
each of the trend plots.

Right Timestamp

Indicates the date and time the right-most sample displayed on the screen was
taken.

Left Timestamp

Indicates the date and time the left-most sample displayed on the screen was
taken.

Scroll Bar

Allows the user to scroll through all sample points available in the trend plot data
buffer.

Trend Plot Display

The historical graph of the value being sampled over time.
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Fault Screen

This button takes t
faults will stay in

screen can also be wed here.

Section 7

004
023

i5:25  Active Faults | ]

Fault

15:24 1000DC BUS ©VER WOLTAGE
15:24 Unit 7 Faulted

Figure 7.14: Fault Screen

Table 7.11: Fault Screen Elements

Screen Element

Description

Stop Button

Turns off the HarmonicGuard® Active filter.

Reset Button

This button will remove all faults from the list, if the fault conditions have cleared.
Once cleared, a fault will still be viewable in the fault history log.

Fault Trip Entry Display

When a fault occurs, the fault screen will display information about the fault
including the (from left to right across the screen):

Fault bit mask number

Fault timestamp

Fault code

Fault description

History Button

This button will take t hecreanswhere fresious h e
faults can be reviewed.
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Section 7 HarmonicGuard® Active
Table 7.12: Fault Codes
Fault Critical or s
Code Non-critical Fault Auto or Manual Reset Fault Description

10 Critical Manual* Desat (IGBT Gate Driver)

30 Non-critical Auto Internal CPU Fault

1000 Non-critical Auto DC Bus Overvoltage

1250 Non-critical Auto DC Bus Undervoltage

3000 Non-critical Auto Overcurrent on Phase A

3010 Non-critical Auto Overcurrent on Phase B

3020 Non-critical Auto Overcurrent on Phase C

4000 Non-critical Auto Heat Sink Over Temperature

4250 Non-critical Auto Undertemperature

4500 Non-critical Auto Exhaust Over Temperature

7000 Non-critical Auto Calibration Fault

7010 Non-critical Auto Communications Fault

7050 Critical Manual* Auto-start Restart Limit Exceeded

Non-critical Auto Fault location indication. Fault originated
in Unit N where N is in the range 1 to 8.
. For factory configured parallel systems,

Unit N : .

Faulted the unit num_bers are sequt_entlal ordered
from left to right when looking at the front
of the system. Unit 1 is the left most unit
in the system.

*Critical faults flagged with a manual reset require a HMI stop button or run/stop switch stop command
at theunit to clear.

Fault History Sub Screen

The AFault Hi st Egurg 8.15<antainssugto ¥@ entrigs Bat mark the onset and clearing of

system faults. At the onset of a fault conditian entry will be generatad n
the left side of the fault entry. When a fault clears

on the left side of the fault entry.

The Fault History persists through power on/off egclin the event the fault history log exceeds the max number of

120 entriesthe oldest entry wilbe overwritten by new entries.

entry wil/

fault hi
generated

t he
be
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Figure 7.15: Fault History Sub Screen
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Table 7.13: Fault History Log Entry Format

Column
(from left to right)

Format Description

Onset/Clear Marker

Marks the start and end of a fault in the fault
history.

O = Fault Onset
X = Fault Cleared

Timestamp HH:MM MM/DD/YYYY Time and date the fault entry was logged.
Fault Code Four digit code Fault code (see Table 7.12).
Fault Description Text A short text description of the fault.

Setup Screen

Note: Some setip screens are password protected to prevent changes that could damage the filter.

When the wuser
Brightness can be selected.

p r e,s sceesn will appearfivBezetthe Paie, Timet Langumgk Screen

Stopped

Sat Date
and Time

Language
Setup

Screen
Brightness

Figure 7.16: Setup screen

Table 7.14: Setup Screen Elements

Screen Element

Description

Set Date and Time

Presents a sub screen, which allows the user to change the date and time
displayed on the screen. The date and time are also used for time stamps in the
fault history and historical trend plots.

Language Setup

Allows user to select Language (English, Spanish, French)

Screen Brightness

This option allows the user to change the brightness and gamma of the display.
The contrast control is not enabled in this display model.

w Close screen
O_gﬁ:‘lq— Contrast (disabled)
ﬁ‘iﬁﬂq— Brightness
Z_‘iﬁﬂq— Gamma

NOTE: Screen is designed to be viewed at chest level. If viewing from below and

screen appear sadjist Gamha tdtheileft. Adjust toright if screen
appears too dark.
Tech Setup ;I;)"ho\;vs button is password protected. T
Factory Setup This button is password protected and used during the factory and TCI technician

setup only.
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Tech Setup Screen

To continue to the Tech Setuppagee | ect t he ATech Setupo bQB2b2MH4and en
Next, a splashscreenwll ppear saying fAThe [iguret7dd. Chosoabaoagt iNexs Do
the filter andTech8&eup deshigare®l®t.ps ePRreesisi ng the fABacko
to the fAHomeo scr e e fiteralhtlk filtbraseok thissplash screen will rotfappear. h e

The Filter is about to stop

Figure 7.17: Setup Transition Sub Screen

TheTechSetup Screen (séggure 7.18 allows basic configuration of théarmonicGuarfl Active filter operation.

Note:l 't i s recommended that the new settings are saved
SettingsTabld7u8t on i n

Tech Setup | Stop

Stopped
F as=sword Setup Erirzy Flle
for TOD
; Run/Stop Tech
COperation Mod
parsisinleies Control Setup i
Setup +

Load Seltings : ettings

Figure 7.18: Tech Setup Screen
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Table 7.15: Tech Setup Screen Elements
Screen Element Description

Operation Modes Takes user to fAOperation Mode Setupo

This button is password protected. Takes user to pop-up screen where

Password Setup passwords can be re-configured.

Run/Stop ControlSetup | Takes wuser to fARun/ Stop Control Setup

This button will restore the user saved settings from non-volatile persistent
memory. A confirmation screen wil/l p
saved setti ngs o0 . anytenipordryfchasges made tocthe earking
set point parameters will be lost and the user saved settings will be restored. If
ANooO i s,tfhree ussed wi | | be sent back at

Load Settings "

This button will save the current working settings to non-volatile memory that
persist when power is removed from the unit. To save the current settings,

choose fiYesd on the confirmation scre
the ABasic Setupo. The settings wildl

Save Settings

The password protected Tech Setup + button opens up application specific setup
screens for advanced configuration of the active filter. Access to this HMI screen is
Tech Setup + not needed for basic system installation and commissioning. If a specialized setup
feature is required for your application, an authorized TClI field service
representative will provide instruction on those features.

This button allows user to enter in the system full load amps rating and is used to
calculate the | TDD di spl aceenshown on t

Full Load Amps Entry
NOTE: ITDD Display is not available for load side configured units

m 87 HGA IOM Manual



Section 7 HarmonicGuard® Active

Operation Mode Setup Sub-Screen
Allows for selection of operation modes, CT Ratio, and unit calibration enable

NOTE: If button is GREENthe option is ENABLED. If button iBLUE, option is DISABLED.

FF Correction
E nable

Harmonic
Coarrection Enable

VAR Output

Calibrate System

Enable
-

Figure 7.19: Operation Mode Setup Sub-Screen

Table 7.16: Harmonic/PF Correction Setup Screen Elements
Screen Element Description

This option turns the Automatic Harmonic Correction on or off. This option is on by default.
If both harmonic correction and power factor correction are enabled and the
HarmonicGuard® Active filter is at its maximum capacity, the power factor correction will
automatically be phased back to allow the system to continue correcting harmonics.

This option turns the Automatic Power Correction on or off. This option is on by default.
If both harmonic correction and power factor correction are enabled and the
HarmonicGuard® Active filter is at its maximum capacity, the power factor correction will
automatically be phased back to allow the system to continue correcting harmonics.

The CT ratio button opens a pop up sub screen that allows selection of the turns ratio of

the system line or load current transducers (CTs). The CT ratio is expected to be in terms
of primary current to 5A of secondary current. For example, a 1000:5 CT means that for
1000A of primary current there are 5A of current in the CT secondary winding connected

to the active filter. See user manual Table 4.4 for the allowable CT range for a particular
active filter unit type.

The AVAR Outputo button opens up a sub sc
operation mode.

User can enable either local or network mode and can manually enter in the desired output
VAR Output KVAR via keypad entry. The max leading/lagging KVAR output is unit amp rating specific

Harmonic Correction Enable

PF Correction Enable

CT Ratio

NOTE: Enabling this option will automatically disable PF correction, if enabled
NOTE: Only network or local VAR Output can be enabled at any given time

This button initiates the active filter sensor calibration procedure. There is no need to
calibrate the unit unless instructed by authorized TClI field service personnel. The active
filter ships from the factory with all sensors fully calibrated so calibration is not required at
the time of unit startup. This button is available for recalibration of the unit during field
service trips. The calibration process will only run if the unit is in the nominal stopped state.
Calibration should be done when the system bus is at no-load.

This button will save the current working settings to non-volatile memory that persist when
power is removed from the unit. To save
confirmation screen, or choose fiNo0o to ca
settingswilnot be saved if fiNoo is chosen.

Calibrate System Enable

Save Settings

Back Takes user back to the Tech Setup screen
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Run/Stop Control Setup Sub-Screen
Allows user to configure control settings.

NOTE: If button is GREENthe option is ENABLED. If button is BLUFption is DISABLED.

Auto-Start Setup Metvork Start En

Felay Stat En F ower Sawer

Figure 7.20: Tech Setup Screen

Table 7.17: Run/Stop Control Setup Screen Elements

Screen Element

Description

Auto-Start Setup

Takes user to Auto-Start Setup sub screen.

Relay Start Enable

This option allows the Active Line Conditioner to be remotely turned on or off via
an external relay. J2 on the interface requires a switch closure to turn on the
converter. If the stop button is pressed locally on the HMI Display, the unit will be
put into an inhibit state and not respond to relay run commands until either the run
button is pressed on the HMI display or the unit is power cycled. Once the run
button is pressed, the relay start/stop command will again control the unit.

Network Start Enable

This option allows the Active Line Conditioner to be remotely turned on or off
across a network connection. If the stop button is pressed locally on the HMI
Display, the unit will be put into an inhibit state and not respond to network run
commands until either the run button is pressed on the HMI display or the unit is
power cycled. Once the run button is pressed, the network start/stop command will
again control the unit.

Power Saver

This button opens the power save feature sub screen. The power save feature
allows the unit to turn off its internal power converter, if the system line current,
iTHD and/or Power factor drops below a set threshold. The line current Amp
threshold depends on the system CTs installed with the active filter. For example,
a power save threshold set to 10% with 1000:5 CTs installed would result in the
filter turning off if less than 100A of current is measured via the line/load CTs. Both
the line current threshold amps and percentage are displayed on the power save
sub screen. The iTHD% and Power Factor turn on threshold level can also be set
on the power save sub screen. In order to go into power save mode the RMS,
current level must be below the threshold. To come out of power save mode, first
the RMS current level must be above the set RMS current threshold then either
the iTHD must be above the set iTHD threshold or the power factor must be below
the power factor threshold. The power save feature has a five second on/off delay
and threshold hysteresis built in to prevent limit cycling of the active filter when the
system current level is near the power save feature threshold.

This button will save the current working settings to non-volatile memory that
persist when power is removed from the unit. To save the current settings,

choose fiYesd on the confirmation scre
the ABasic Setupo. The settings wildl
Save Settings :
Back Takes user back to the Tech Setup screen
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Auto Start Setup Sub-Screen

HarmonicGuard® Active

Allows user to configure the parameters necessary to use theSgartaoption.

NOTE: If button is GREENthe option is ENABLED. If button is BLUFption is DISABLED.

Aurte-Start Limit Setup

Select number
of faults

Selact time
frequency

Auto-Start E nable Dizable

Auto-Start Limit
Start Delay Er Cec = = 1mi

Figure 7.21: Auto Start Setup Screen

Table 7.18: Auto-Start Setup Screen Elements

Screen Element

Description

Auto-Start Enable

This option will set the converter to start automatically after a programmed delay
after power is applied or after a fault occurs. This option is on by default.

Select number of faults

Allows user to select number of faults allowed to occur before auto start option is
disabled.

Select time frequency

Allows user to select the time allowed between faults before auto start option is
disabled.

Disable Auto-Start Limit

The disable auto start limit button will disable the frequency limit or the number of
allowed unit auto-starts after a fault is detected.

Start Delay

The start delay is the time in seconds the active filter will wait after a power up or
after a fault before auto starting the harmonic and/or power factor correction, if the
auto start feature is enabled.

Fault Reset Delay

The fault reset delay is the time in seconds the active filter will wait after a fault is
detected prior to attempting to auto-clear the fault and restart harmonic and/or
power factor correction if the auto-start feature is enabled.

Back

Takes user back to the Tech Setup screen.
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About Screen

The About Screen (sdégure 7.22) displays model number, serial number, and software/firmware version
information regarding the filteas well as the CT ratio.
l Stop

Stopped

-;:n ut - 150 A
Current Limit 150 54

CTRATICO  1000: 5

AVE Rev. m
SUTEE |4 [k

TCl 2800-224-83282

Figure 7.22: About Screen
Table 7.19: About Screen Elements

Screen Element

Description

Stop Button

Turns off the HarmonicGuard® Active filter.

Serial # Display

Displays the pre-programmed factory serial number of the HarmonicGuard® Active filter.

Total Output Current
Display

Displays the total corrective current capacity in Amps RMS of the HarmonicGuard® Active filter.

System Voltage
Display

Displays the line voltage the HarmonicGuard® Active filter is set to run on.

CT Ratio Display

Displays the CT ratio the HarmonicGuard® Active filter is set to run on.

DSP Type Display

Displays the Digital Signal Processor type used in the HarmonicGuard® Active filter power converter
controller.

DSP Revision Display

Displays the software revision of the installed Digital Signal Processor used in the HarmonicGuard®
Active filter power converter controller.

AVR Revision Display

Displays the software revision of the installed microcontroller in the Interface PCB.

HMI Revision Display

Displays the software revision of the HMI Display application code.

Displays the configured corrective current limit in Amps RMS for the unit. The current limit will
typically match the unit capacity, unless the unit has been derated for a specific application, such as
high altitude or elevated ambient temperature.

Current Limit

Sensor Wiring Error Auto Detection Sub Screen

Some HarmonicGuaftActive filter models are equipped with voltage and current feedback sensor wiring error
detection algorithms. The detection algorithms run briefly on unit power up and check the unit sensors for signatures
of common wiring errors, such as incorrect ACEapé rotation (instead of the required ABC rotation) and inverted
system CT polarity.

The Sensor Wiring Error Sub Screen is a pop up scvdgnoh is not accessible from any of the main navigation
screens. The screen is only displayed if a wiring errdeiscted. If no sensor wiring errors are detedtezipop up
screen will remain hidden.

If a Sensor Wiring Error is detectgtie HGA will be inhibited from running until system power is removed from
the unit and the error is corrected.

The Sensor Wiring:rror Detection feature is comprised of several independent detection algorithms. The two main
categories of algorithms are voltage based detections and current based detections. The voltage based detection
algorithms monitor the three phase line voltaysut for proper ABC phase rotation, polarity, balance and nominal
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magnitude. The current based detection algorithms monitor the system Current Transformer (CT) sensor feedback
for proper phase rotation, polarity, balance, and CT open or shorted conditiensurrent base detections are only
engagedif a minimum level of load current is present during power up. Both the voltage and current detection

algorithms can be globally or individually configured by TCI qualified personnel via the password protected
Technician level Setup Screen.

Sensor Self Test: Self Test

I Progress... Indication
Self Test

Description

Figure 7.23: Sensor Wiring Error Self Test Sub Screen

Table 7.20: Sensor Wiring Error Self Test Sub Screen Elements

Screen Element

Description

Self Test Result
Indication

Displays the current Pass/Fail/In-Progress State of the Sensor Wiring Error Auto Detection feature. When a
sensor wiring error is detected the specific fault code will be shown.

Self Test Result
Description

When a sensor wiring error is detected, one or more corrective actions will be displayed here. See Table 7.21
for a list of suggested resolutions.

Acknowledge Button

Pressing the Acknowledge Button will hide the Sensor Wiring Error Self Test Sub Screen so other screens can
be examined in order to trouble shoot the wiring error.

If a user attempts to operate the unit while a sensor wiring error is still present by pressing the Run or Stop
buttons, the screen will reappear.

Table 7.21: Sensor Wiring Error Code Table

Error . .
Code Error Suggested Corrective Action
0 No Error No corrective action required.
No correction action required. Typically the self test will complete and auto clear in less than
1 Self Test In Progress 10 seconds after power up.
2 Line Voltage Synch Turn off unit and check 3 phase AC input voltage wiring for missing phase connection or low
line voltage.

3 Input Over Voltage Turn off unit and check 3 phase AC input voltage wiring for high line voltage

4 Reverse Voltage Phase Turn off unit and check 3 phase AC input voltage wiring for A,B,C phase rotation or missing
Rotation phase connection.

5 Phase A Input Under Turn off unit and check 3 phase AC input voltage wiring for missing phase or low line
Voltage voltage.

6 Phase B Input Under Turn off unit and check 3 phase AC input voltage wiring for missing phase or low line
Voltage voltage.

7 Phase C Input Under Turn off unit and check 3 phase AC input voltage wiring for missing phase or low line
Voltage voltage.

8 Reverse CT Current Turn off unit and check system CT feedback for A,B,C phase rotation, inverted CT polarity,
Rotation or CT short/open.

9 Phase A CT Under Current Turn off unit and check system CT feedback for no feedback (CT short or open).

10 CT Under Current Turn off unit and check system CT feedback for no feedback (CT short or open).

11 Phase C CT Under Current Turn off unit and check system CT feedback for no feedback (CT short or open).

HGA IOM Manual
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Error . .
Code Error Suggested Corrective Action
12 Phase A CT Polarity 'rl'otgr:igrf;f unit and check system CT phase A feedback for incorrect polarity or reverse phase
13 CT Polarity Turn off unit and check system CT phase A and C feedback for incorrect polarity or reverse
phase rotation.
14 Phase C CT Polarity -rrol:rar:igrf;r unit and check system CT feedback phase C for incorrect polarity or reverse phase
15 Phase Power Imbalance Turn off unit and ch_eck CT feedback and 3 phase AC input voltage for incorrect polarity or
reverse phase rotation.

Network Interface
The network interface on the Interface Module allows basic Run/Stop commands and internal status data and can b

communicated to and from the HarmonicG$afdtive filter. The HMI display implements an integrated
ModbusRTU slave device for the network interface (see the HMI Display Connection section) or an optional
network communications gateway can be used such as Ethernet/IP to implement other protosppse(stir Q.

The input/output register maps of the data available from the networtaggere available ifable 7.22and
Table 7.23 All input and output registers are two bytes in sind formatted as 16 bit signed integétsr the base

address of the input amditput data sectionplease reference the connection sections in this manual specific to the

configured protocol. For the integrated ModbusRTU network interfaterence the HMI Display Connection
section. If an option Communications Gateway is comédueference the appendix.

Table 7.22: Network Interface OUTPUT Register Map

1/10 Reg
Parameter Name Address Direction Data Values and Examples Description
Offset

0 =Idle Indicates if the HGA filter is currently
SYS_RUNNING 0 Output 1 = Running running or in the idle state

0 = Power Off Indicates if the HGA filter has input power
SYS_POWER_ON 1 Output 1 = Power On available

0 = Not faulted . . L
SYS_FAULTED 2 Output 1 = Faulted Indicates if the HGA filter is faulted

0 = Nominal Indicates if the HGA filter is running at its
SYS_IN_I_LIMIT 3 Output 1 = At Capacity maximum capacity

Volts RMS S
V_LINE_LL_RMS 4 Output 480 = 480 VRMSLL \S/g::;ceeutlllty Line Phase to Phase

Range: 0 to 1,000 g

Amps RMS
I_LINE_RMS 5 Output 1,000 = 1,000 ARMS Line/Load Phase Current

Range: 0 to 10,000

100 = 1.00 Unity PF Line/Load Displacement Power Factor -
I_LINE_PF 6 Output =95 = 0.95 Lagging PF Negative values indicate lagging power
- - 95 = 0.95 Leading PF factor

Range =-99 to 100

0 = Network Run Disabled Network Run/Stop command enable
SYS_NW_START_EN 7 Output 1 = Network Run Enabled setpoint

[\
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Parameter Name 1/0 Reg Direction Data Values and Examples Description
Address
Offset
0,1 = Initialization
2 = Fault inhibit
3 = Input inhibit
4 = Fault reset
5 = Stop
SYS_STATE 8 Output gz :REr:e Charge Present control state of power converter
9 = Fault
10 = Calibration
11 = Power Save
13 = Communication Configuration
14 = Calibration Self Check
Amps RMS
|_CONV_RMS 9 Output 100=100Amps Active filter correction injection current
Range: 0 to current rating of unit
Each bit represents whether the assigned
fault was detected. A value of binary 1
FAULT_ACTIVE 10 Output System fault code indicator bits. indicate the assigned fault was detected
and a value of zero indicates the assigned
value was not detected.
System fault location indicator bits. Each
16 position bit-mapped value bit represents wither a fault was detected
bit0 = Power Converter 1 Fault in a particular power converter. A value of
FAULT_LOCATION 11 Output (leftmost position) binary 1 indicates the assigned power
Bitl = Power Converter 2 Fault converter detected a fault and a value of O
Bit3= Power Converter 3 Fault indicates the assigned power converter did
not detect a fault.
16 position bit-mapped value:
Bit | Fault
0 - IGBT Gate
1 - Exhaust OT
2 - Internal CPU
3 - DC Bus OV - L
[ocesw e eeren We BN S
2 EEzg g 88 Wiring Error Code Table in Section 7 for a
MB_INHIBIT_ACTIVE 12 Output 7 “Phase C OC list of error codes and their definitions. For
8 W Ph AOC units equipped with an HMI touchscreen
. hase the error code definitions are also
9 - HW Phase B OC displayed on the unité local HMI.
10 | - HW Phase 10 OC
11 - Power Conv OT
12 - Power Conv UT
13 | - UnitCal
14 | - Com Fault
15 - Restart Limit
Degrees C Primary power converter heatsink
T_CONV 13 Output 25=25C temperature
Processor internal heartbeat. Internal
SYS_INT_HB 14 Output Range 0 to 65535 counter that cou_nts up and rolls over to
zero used to verify processor clock
operation.
Two 8bit ASCCI Characters Software revision code for power
SW_bsp 15 Output 0x3144 = ASCCI for "D1" converter processor.
AVR_SW_VER 16 Output Two 8bit ASCCI Characters Software revision code for

0x3144 = ASCCI for "D1"

communications interface processor
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Parameter Name 1/0 Reg Direction Data Values and Examples Description
Address
Offset
Two 8bit ASCCI Characters Software revision code for HMI
ID_HMI_SW_VER 17 Output 0x3144 = ASCCI for "D1" touchscreen processor.
8,9,16=Line Side Control Active filter Line or Load controls
SYS_MODEL_NUM 18 Output 12,13,18=Load Side Control configuration.
Parameter contains UUUU in the Unit serial number section - upper 16 bits
SYS_SERIAL_NUM_2 19 Output UUUULLLL-NN serial number R PP
f of 32 bit unit job number
ormat.
Parameter contains LLLL in the Unit serial number section - lower 16 bits
SYS_SERIAL_NUM_1 20 Output UUUULLLL-NN serial number R
f of 32 bit unit job number
ormat.
Parameter contains NN in the Unit serial number section - two digit unit
SYS_SERIAL_NUM_O 21 Output UUUULLLL- NN serial number number 9
format.
Active filter current limit setpoint.
MB_ID_SYS_CURRENT_LIMI Amps RMS100=100AmpsRange: Sometime the current limit of the unit is set
22 Output . ) .
T 0 to current rating of unit lower than max capacity of the model to
derate for altitude or ambient temperature.
Percent injection current used Present injection current capacity of active
SYS_CAPACITY 23 Output 100=100% filter in unijts of percent of mFe)lx cg acit
Range: 0 to 100 P pacity.
XXXX:5 where XXXX is the
primary turns count of the CT. Line or Load Current Transformer (CT)
CT_RATIO 24 Output 1000 = 1000:5 CT turns ratio.
Range: 100 to 10000
Indicator that unit is in thermal limit current
0 = Unit not in thermal limit foldback. Active filter correction current
SYS_IN_T_LIMIT 25 Output 1 = Unit in thermal limit reduced due to power converter heatsink
temperature approaching trip level.
Indicator for unit in power save mode
SYS_PWR_SV 26 Output 0 f Un!t not in power save mode where arun command is present but
1 = Unit in power save mode. correction demand below turn on
threshold.
iTHD for line current feedback (for units
% THD configured for line side/bus applied
|_LINE_THD 27 Output 50=5.0% THD .
Range: 0 to 100 control_) or |THD for load current feedback
’ (for units configured for load side control).
% THD iTHD of line current feedback BEFORE
I_LINE_THD_REF 28 Output 50=5.0% THD active filter turn on. In cases of low signal
Range: 0 to 100 feedback, this value will be zeroed out.
% THD VvTHD of line voltage at injection point. In
V_LINE_THD 29 Output 50=5.0% THD cases of low signal feedback, this value
Range: 0 to 100 will be zeroed out.
NW_VAR_OUTPUT_EN 30 Output 0 = Network VAR Output Disabled | Network VAR Output control mode enable

1 = Network VAR Output Enabled

command

[\
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Table 7.23: Network Interface INPUT Register Map
1/0 Reg
Parameter Name Address Direction Format Description
Offset
0 = Network Command Stop Remote Network Run/Stop command to
SYS_NW_START_IN 0 Input 1 = Network Command Run the HGA
Enter in desired leading/lagging
kVAR output
NW_VAR_OUTPUT_SET 1 Inout ZSTEAtiﬁogwa:i br(i)autgds to be unit Commanded KVAR value for controller
POINT P P g approp while in VAR Output mode
NOTE: A negative setpoint value
results in lagging kVAR output.
Unused 1 Input - -
Unused 2 Input - -
Unused 3 Input - -
Unused 4 Input - -
Unused 5 Input - -
Unused 6 Input - -
Unused 7 Input - -

The network Run/Stop command allows a remote network to send a run command to the HarmdhisGivard
filter. The network command input will only be acknowledgfetie Network Run/Stop Enable is set to ENABLED
on the HMI Display setup screen. If the stop button is pressed locally on the HMI Disiglamit will be put into

an inhibit state and not respond to network run commands until either the run buteessedpon the HMI display
or the unit is power cycled. Once the run button is preskedetwork start/stop command will again control the

unit
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< Section 8

Maintenance

Clock Battery Replacement

The HMI Display Real Time Clock is maintained by a fienhargeable battery internal to the HMI Display.
Change the battery every ten years or as needed. The system will continue to function as an active filter with a deax
batteay, but HMI information (fault logs and trend plots) will not be maintained between power cycles.

To replace the battergpen the battery cover on the back of the HMI Display Esgere 8.1) and remove the old
battery. Dispose or recycle the old battery in accordance with any applicable national, state/provincial, and local
requirements. Install new battery and close battery cover.

Replacement BattgrType: 3V Lithium CR2032 x Quantity 1

Back View of HMI Display

[l €2

Com—2/3

-
Power

24VIC |, Battery

Cover

Figure 8.1: HMI Display Battery Location

Software Field Upgrades

In the event the HMI Display application software needs to be upgraded, the USB host port on the back panel of the

HMI Display (sedrigure 8.2) can beused for field upgrades. Software upgrade instructions will be sent with any
sdtware updates provided by TCI.

Back View of HMI Display

[®] [
Cam—1 ©
Com=2 /32 3

USE
Cilent

v ] LG USB Host
= = >_ Port for
: Software
Upgrades

Figure 8.2: HMI Display USB Host Location
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Troubleshooting

HarmonicGuard® Active Filter Fault
If the display indicates a fault has occurrpdr oceed to the fault screen by

Toseeifthisisarecurringfaulti t t he fAHiIi storyo b sdreero o clear a fafiress he d e

fiReset o button from inside the AFaulto Screen or

Warning

A

Only qualified electricians should carry out all electrical installation & maintenance work on the HGA.
Disconnect all sources of power to the HGA and connected equipment before working on the
equipment. Do not attempt any work on a powered HGA.

This HGA unit contains high voltages and capacitors. Wait at least five minutes after disconnecting
power from the filter before attempting to service the conditioner. Check for zero voltage between all
terminals on the capacitors. Also, check for zero voltage between all phases of the input and output
lines. All maintenance and troubleshooting must be done by a qualified electrician. Failure to follow
standard safety procedures may result in death or serious injury. Unless an external disconnect
means has been provided everything ahead of the filter circuit breaker, including the
reactors, will still be energized.

Interface Module Problem

ThelnterfaceModule is comprised of four major components; the HMI display, the Interface PCB, the cabling and
an optional Gateway. The Interface PCB contains diagnostic LEDs. The locations of the LEDs are §liguva in

8.3 and their functions are listed Trable 8.1.

LED PLACEMENT

D13 (=]
n @ D14

Ds m [
D4 m Il
Dsm B0
D7 m
Dm0
Dz m [y

Figure 8.3: Communications Board LED placement

Table 8.1: LED Functions

LED LED Color Description (LED Color)
D1 Green AUX 1
D3 Green AUX 2
D4 Green Running Relay Energized
D5 Green Power-On Relay Energized
D6 Green Fault Relay Energized
D7 Green Current Limit Relay Energized
D12 Green RS485 Communication is active from converter
D13 Orange RS485 Communication is active to converter
D14 Green Input Run Command Present
HGA IOM Manual 98 rﬂ/
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Warning Many electronic components located within the filter are sensitive to static electricity.
A Voltages imperceptible to human touch can reduce the life, affect performance and/or
destroy sensitive electronic devices. Use proper electrostatic discharge (ESD) procedures
M when servicing the filter and its circuit boards.

Fault Troubleshooting Notes

1 To reboot the system, remove power toftlier and Interface Module, wait a few minutes then reapply.
If this does not workcheck all the cable and connections and try again. If the problem is still not
resolvedreplace the Interface Module assembly.

1 If no buttons are pressed for 5 minytihe screen will turn off. To reactivateuch anywhere on the
screen.

T I f the HMI Display shows a ACOM 1 Station,1: Com
check the serial cable between HMI Display COM1 and Interface PCB J1.

1 Ifthe HMI Di spl ay dndicatios ondhe siyddtnh stat®iltlicator or a 7010
Communications Fault in the fault screeheck the serial cable between Interface PCB J2 and the
HarmonicGuard Active filter power converter module J25 (100A/50A units) or JJO&units).

1 For technical suppartontact TCI directly at-B00-824-8282. Select "Customer Service" or
"Technical Support".

Fault Troubleshooting Flow Chart

Suspected Problem
with HMI

IS the HMI Pow

Yes LED On

Are their lights on the
display interface BD

Yes

Is there120VAC on3on
the display interface

Is their24VDC on the
power connector on
the HMI

Is theirl2OVAC on the

Is the display in Slee
Control Transformer

mode (touch screei

Yes No Yes

Yes No l
l I 4 Ny
Replace the powe ReD eI none
SengmelilBac cable from the Replace displal Cavelomine Check Fuse on
Done to the factory fro Replace the HMI . . ep play control transformer,|
A display interface tg interface Board ) control transformel
service to the display
the HMI )
interface BD

Figure 8.4: HMI Troubleshooting Flow Chart
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A 0 HMI Installation Diagram
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Figure 9.1: HMI Installation Diagram
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Appendix B 0 Ethernet/IP Gateway and Modbus
TCP/IP Option

Introduction

The EtherNet/IP network Communications Gateway translates command/status data to/from the HMisDisplay
integrated network interface from the ModbusRTU protocol to EtherNet/IP. The EtherNet/IP Communications
Gateway is implemented using a thjparty, industry leading EtherNet/IP solution from HMS Anybus
Communicator Product Line (Anybus Communicator AB7007).

Table 9.1: EtherNet/IP Communications Gateway Key Features

Feature Description

) EtherNet/IP level 2 /O Server CIP, EtherNet/IP Adapter Class
Profile Support

Device
Connection 10/100 MBIt twisted pair RJ45 Connection
Galvanic Isolation Transformer isolated Ethernet interface
TCP/IP Settings Web Browser Based Configuration
Baud Rate 10/100 MBIt auto detect
Fully compliant EtherNet/IP gateway (ODVA File Number E-090-
Protocol Conformance 10070). See HMS website (www.hms.se) for Conformance Test
Results.

Note: The optional network Communications Gateway part number and hardware is identical for the Ethernet/IP
interfaceand the Modbus TCP/IP interface. Verify you are referencing the appropriate Appendix section for the
network protocol you have selected.

Wiring

Connection of the HarmonicGué&tdctive filter Interface Module to the end u&upstream EtherNet/IP network
occurs at the RJ45 connection (Jadble 9.1) on the Communications Gateway. The Communication Gateway is
mounted on the back panel of the Interface Module R&gpgre 9.2).

Back View

EtherNet/IP
Communications
Gateway

RJ45 Connection
'DJ "g—u;t‘nelg;' _ to End User
P Network

Com-1
Com-2/3

Ml eower
24VIC

e

%]
Fteey
]
3

| ]

=
e
A

B
(=]

Figure 9.2: EtherNet/IP Communications Gateway Location
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Table 9.2: EtherNet/IP Connector Pinout

HarmonicGuard® Active

Pin Number| Description
1 TD+
2 TD-
3 RD+
6 RD-
4,5 7,8 Termination

Configuration

To configure the IP address of the EtherNet/IP communications gatesvanect the gateway to the Ethernet
network then open a web browsemndow and type in the default IP address of the gatewayl¢gdde 9.3 ) and

press enter. The Communications Gateway configuration page should lo&tty(gee.3).

) Configuration - Mozilla Firefox

IP address:
Subnet mask:

Gateway address:

DNS1 address:
DNS2 address:
Host name:

Domain nane:

SHTP server:
SHTP user name:

SNTP password:

DHCP enabled: [J

(g "} Configuration i li‘
€ 192.168.12.253 | [29- 2 &
PP : Configuration,

AnyBus-8 Ethernet 10/100

1192168.12.253

255.255.0.0
192.168.10.20

0.0.00
0.0.00

STORE CONFIGURATION

Figure 9.3: EtherNet/IP Gateway Configuration Page

Table 9.3: Gateway Default Settings

Setting

Default Value

IP Address

192.168.0.1

Gateway

255.255.255.0

Subnet

255.255.255.0

DHCP

Off

HGA IOM Manual
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To update the IP address, type in a new IP address on the configuratipthpagdick on the STORE
CONFIGURATION button. After the new IP address is stored, cycle power to the Communication Gateway to load
the new IP address.

The EtherNet/IP Communications Gateway supports implicit Ethernet/IP 1/O and explicit Ethernet/IP SH&e
commands. For an example of communication with the Gateway using explicit CIP Message commands via a PLC
please reference the following application note from HR&ading/writing data from Anybt$ EtherNet/IP using
ControlLogix5000 MSG instruction.

The EDS file for the EtherNet/IP Communications Gateway is available via TCI technical support (direct dial: 414
357-4541,emailtech-support@transcoil.copor from the TCI website (http://www.transcoilreéSupport.htm)

For advanced configuration options, such as IP Access Control, reference the HMS Anybus Communicator Serial

EtherNet/IP Gateway User Manyalailable on the HMS website (www.hms.se)

Register Map

For a description of the input and outputadavailable over theetwork interfacereferenceSection 7in this user

manual.

Operation

The Communication Gateway has six LED indicators that show the current status of the BfPamtbsub
network communications. The meanings of the LED indicators are describatllé9.4.

Table 9.4: EtherNet/IP Gateway LED Diagram

o o LED Number Indication Meaning
Off No Power
o(_ ) 8¢8 1o Green Normal Operation
040 1 Flashing Green Configuration Missing
| | (Module Status) Flashing Red Minor Fault, Recoverable
(5] (6 ) Red Major Fault, Unrecoverable
Flashing Green/Red Self Test in Progress
Off No IP Address
Green Online, Connection(s) Established
2 Flashing Green Online, No Connection Established
(Network Status) Red Duplicate IP Address
Flashing Red Connection(s) Timed Out
Flashing Green/Red Self Test in Progress
3 Off No Link
(Link) Green Connected to Ethernet Network
4 Off No Ethernet Activity
(Activity) Flashing Green Receiving/Transmitting Packets
5 Flashing Green Running, Transaction Error Detected
Green Running
\ / (Subnet Status) Red Transaction error, timeout
i Off Power Off
Gateway Front View . Invalid or Missing Configuration
Flashing Green/Red e
Initializing
6 Green ]
(Device Status) Flashing Green Running
Red Bootloader Mode
. Note the LED flash sequence and
Flashing Red contact Technical Support

[\

HGA IOM Manual



mailto:tech-support@transcoil.com

Section 9 HarmonicGuard® Active

HMS Gateway to PLC Master Example
HMI slave connected throtgAnybus gateway to PLC Master:

Required equipment
1 Anybus gateway programmedth TCI Anybus configuration

1 HMI display connected to Anybus gateway
1 Local Area NetworKLAN) routers

1 Rockwell ML1100 RC

1 LED Network for autput display

1 Ethernet RS45 cables

Setup
1 Connect the RJ45 cable to the Ethernet Port on the Anybus gateway from a router (LAN).

1 Connect the PLC to the router (LAN) via RJ45 cable.
1 The network setup is displayedkigure 9.4.

R145
Anybus
Gateway
(=8 |
ZEE + — — — — — RS
(283 | LAN PLC
A | Mooy I e
‘- am : -l_:J 'IV‘.."‘T]'.-'
g""‘_‘“ e A e w4 |
- Status LEDs
g v " ooe
=_1[Jw
- Sem—

Figure 9.4: Anybus Gateway Network Setup with PLC Example

Programming
Once all the connections are set, the PLC is programmed with the required configuration.

The PLC and the Anybus are first established on the RSLinx network.

The Ethernet Driver option is selected in RSLinXitol the PLC and the Gateway by
typing the IP addresses for the respective devices in the Ethernet Driver configuration.

Once the Devices are found by RSLinx, RSLogix Micro is opened to program the PLC.
There is no need to change PLC channel configuragttimgs.

As per the example, ladder logiadiagram has been presentedeFigure 9.5).

=A =4 =4 =

Data files N7(integer) and N18integer) are created wihwords and 1 word
respectively.
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0000

0001

0003

onn

0004

0005

0006

0007

—Y >

MGIZ'O MG12:1
—qp—%
EN EN

Rsad Write Mesiags \'t
MIGFl  MGI2O N
ER

Setop Screen <

MG120 MGi2:1 ——MIG
—_ Resd Write Masage  —CEN
EN MIGFde MGIZ1 p(DN
Swop Screen < p-CER D
Run -m
N70 00
Sam.
F—
1
Bul.1763
Power Power
N7:1 00
e —
0 2
Fault Fault
N7:2 00
C Y aden |
L= 7
0 3
Bul1763
At Capacity At Capacity
N73 00
3 E <
[ 4
Bul.1763
Network Start Enable Network Start Enable
0 N180
-
A S
Bul.1763
L END )

Figure 9.5: Ladder Logic Diagram

1 Data file MG 12 is a message file containing 2 elements 0 and 1.

Section 9

1 The MessagetBicture settings are shownkigure 9.6 (write commandpandFigure 9.7

(read command).

=] MSG - MG12:0: (1 Elements)

= [==]

General | MultiHopI Send Datal Receive Datal
Thiz Controller

Channel: [1 [Integral

Communication Command: [CIP Generic

|
(Send): [N18:0
Size in Bytes [Receive]: [Send):

— Target Device

Meszage Timeout :

Local / Remate : || ocal MultiHop:

— Contral Bit:
lgnore if timed out [TO]: m
Break Connection [BE]: m
Awaiting E xecution [EW]: m

Ermor [ER]: m

Mezzage done [DM]:
Meszage Transmitting [ST]: m
Meszage Enabled [EM]: m

Extended Routing Info File[RIX]): [Rl:<9:1

Clazz [hex]: [dec]:
Instance [hex): [dec]:
Attribute [hex]: [dec]:

Service: [wiite Assembl Service Code [hex]:

— Emor

Eror Code[Hex): 0

Error Description
’7 Mo erars

Figure 9.6: Message Structure (Write Command) Settings
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MSG - MG12:1 : (1 Elements) = =<

MultiHop ] Send Data ] Feceive Data ]
This Contraller Contral Bits
ek Ml lgnore if imed ?ut [TO): m
Communication Command: [CIP Generic | B'?‘_ak Eonnec.tlon exx[o]
Data Table Address (Receive]: [N7:0 Awnaiting Execution [E'w] E
Size in Buytes [Receive] [16 [Send]:
Error [ERY: m
Target Device Message done (DM):
Message Timeout : Message Transmitting (3T7: 0]
Message Enabled [EN]: m
Local # Remote © (| ocal MultiHop: Yes
Extended Routing Info File[RI<): [Rl:<19:1 Errar
Service: |F|ead Azgembly | Service Cade (hex] Eror Code[Hex): O

Class [hex]: [dec):
Instance [hex]: [dec]:
Altribute [hex]: [dec]:
Error D escription

Mo errors

Figure 9.7: Message Structure (Read Command) Settings

Data files RIXL9 and RIX9 hold the message read and write information respectively.
The Anybus gateway configuration is programmed fobit&O registers.
1 PLC word (2 bytes) = 1 Anybus b 1/O register.

As there are 8 registeesveéenot ot lhftestorea i S1 @ ¢
each PLC word.

1 The above steps set the PLC settings to successfully communicate and exchange data
with the Anybus gateway.

=A =/ =4 =

1 The program can now be downloaded on to the PLC and set to run.

2
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Appendix C & Modbus TCP /IP Gat eway Option

Introduction

The Modbus TCP/Imetwork Communications Gateway translates command/status data to/from tt2idphalcs
integrated network interface from the ModtRiEU protocol toModbus TCP/IPModbus TCP/IP (also Modbus
TCP) is simply the MoblusRTU protocol with a TCP interface that runs on Etherfibe Modbus TCP/IP
Communications Gateway is implemented using a third party, industry |edidigus TCP/IPsolution from HMS
Anybus Communicator Product ler(Anybus Communicator AB7007).

Table 9.5: Modbus TCP/IP Communications Gateway Key Features

Feature Description
Profile Support Modbus/TCP class 0, class 1 and partially class 2 slave functionality
Connection 10/100 MBIt twisted pair RJ45 Connection
Galvanic Isolation Transformer isolated Ethernet interface
TCP/IP Settings Web Browser Based Configuration
Baud Rate 10/100 MBIt auto detect
Protocol Conformance Fully compliant Modbus TCP/IP gateway See HMS website
(www.hms.se) for Conformance Test Results.

Note: The optional network Communications Gatewagrt number and hardware is identical for the Ethernet/IP
interface and the Modbus TCP/IP interface. Verify you are referencing the appropriate Appendix section for the
network protocol you have selected.

Wiring

Connection of thédarmonicGuar8l Active filter Interface Module to the engseis upstreaniodbus TCP/IP

network occurs at the RJ45 connection (Bakle 9.1) on the Communications Gateway. TBemmunication
Gateway is mounted on the back panel of the Interface Modul&igpee 9.8).

Back View
° -~ o EtherNet/IP and
' Modbus TCP
= Communications
Eg : - i

L@@t oy s Gateway

o our ':" a

R )

. e e e @ RJ45 Connection

U T
EJ” T Reiay to End User
&

Contacts @ Network
0] -
@ Com—1 o
il l:l
6 Com—2/3 s
USE
- |. Cllen <
Fower ] E
24VIC =
: Hoty
o 1o o o

Figure 9.8: Modbus TCP/IP Communications Gateway Location
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Section 9 HarmonicGuard® Active
Table 9.6: Modbus TCP/IP Connector Pinout

Pin Number| Description
1 TD+
2 TD-
3 RD+
6 RD-

4,5 7,8 Termination

Configuration

To configure the IP address of thlwdbus TCP/IRRommunications gatewathere are two options. The preferred

method is to use the IPConfig tool provided by HMS. This can be downloaded for free from their website
www.anybus.com

For this option, first conneetcomputer to the same network that the Anybus moduwennected Next, open the
IPConfig tool. SelediScarm and the device should be present on the screen with the default IP address shown

below
~ .
IP | sN | Gw | DHCP | Wersion | Type | MaC |
192.168.0.1 JREG5 2660  ZAGOBR2REO O 3011 Anybus Communica..  00-30-11-00-6F-AC
Settings | E «it

To change this tadesired IP address, simply select it, right click and gi&Cmnfiguratiord. Herethe new address
and network informatiocan be entered

Thegatewaycan also be connectéal the Ethernet networdndthen open a web browser window and type in the

default IP address of the gateway ($able 9.6) and press enter. The Communications Gateway configuration page
should load (seEigure 9.9).
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¥) Configuration - Mozilla Firefox

| £ Configuration [L
€ 192.168.12.253 c|[4y- 2
~ n’ : Configuration
D : & on

AnyBus-S Ethernet 10/100

TP adaress: 1192166.12.253

Subnet mask: 255.265.0.0
Gatevay address: 192.168.10.20

DNS1 address: 0.0.0.0
DNS2 address: 0.0.0.0
Host name:

Domain name:

SHTP server:
SHTP user name:
SHTP password:

DHCP enabled: [J

STORE CONFIGURATION

Figure 9.9: Modbus TCP/IP Gateway Configuration Page

Table 9.7: Gateway Default Settings

Setting Default Value
IP Address 192.168.0.1
Gateway 255.255.255.0
Subnet 255.255.255.0
DHCP Off

To update the IP address, type in a new IP address on the configuratipthpagdick on the STORE
CONFIGURATION button. After the new IP address is stored, cycle power to the Communication Gateway to load
the new IP address.

For advanced cdiguration options, such as IP Access Control, reference the HMS Anybus Communicator Serial
Modbus TCP/IRGateway User Manual available on the HMS website (www.hms.se)

Register Map and Address Offsets
For a description of the input and output d&tgistersavailable over the network interfaceferenceSection 7in
this user manual.

For the Modbus TCP interface thiSA output status dataregisters from the HGAvhich contain unit status,
voltage, curren) etc.are inModbus register space 3000(Bx Input Registers) This register space should be
access vidModbus Function Code 04 Read Input Registers

For the Modbus TCP interface thiSA input command data register to the HGAwhich contains the unit run
stop command are in Modbus register sp&@00 (4x Holding Registers)This register space should be access via
Modbus Function code 06 Write Single Register
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Operation

The Communication Gateway has six LED indicators that show the current status of the Modbus TCP/IP and sub
network commurgations. The meanings of the LED indicators are describ€&dbite 9.8.

Table 9.8: Modbus TCP/IP Gateway LED Diagram

HMS Gateway Example

o e LED Number Indication Meaning
- I Off
( @®) Green “o Povlw(e)r i
0' - 040 o Flashing Green ormal peration
| (®®) | 1 Flashing Red Configuration Missing
.- - odule Status inor Fault, Recoverable
— Module S otk Minor Fault, R b
0 0 Flashin Major Fault, Unrecoverable
Green/lged Self Test in Progress
8?%” No IP Address
Flashing Green Online, Connection(s) Established
2 Red g Online, No Connection Established
etwork Status . uplicate ress
(Network Status) Flashing Red Duplicate IP Add
Flashing Connection(s) Timed Out
Green/lged Self Test in Progress
3 Off No Link
(Link) Green Connected to Ethernet Network
4 Off No Ethernet Activity
(Activity) Flashing Green Receiving/Transmitting Packets
5 Flashing Green Running, Transaction Error Detected
Green Running
~— (Subnet Status) Red Transaction error, timeout
Gateway Front View Off Power Off
Flashing Invalid or Missing Configuration
6 Green/Red Initializing
(Device Status) Green Running
Flashing Green Bootloader Mode
Red Note the LED flash sequence and contact
Flashing Red customer support

HMI slave connected through Anybus gateway to SinpbdusMaster:

Required equipment

1 Anybus gateway programmevith TCl Anybus configuration

1 HMI display connected to Anybus gateway
1 Local Area Network (LAN) routers
1 Simply Modbus Master Software
1 Ethernet R45 cables
HGA IOM Manual 110 ™
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Section 9
Setup
1 Connect the RJ45 cable to the Ethernet Port on the Argdtasvay from a router (LAN).
1 Connect the € tothe router (LAN) via RJ45 Ethernet cable.
1 The network setup is displayadFigure9.10.
R145
Figure 9.10: Network Setup with PC Example
Programming
1 Once all connections are set, the Modbus TCP masteadsyfor communication.
1 Intheexamplethe Modbus TCP masterfiSimply Modbu® seeFigure 9.11
. — —ali=alE
12 Simply ModbusTCP 7.0 !
mode IP Address | 1 Port copy downfs)  registers bytes results notes dear notes 52
dtee | erissoa | S0z | FTTT =
2 [_DiscoMmEcT ]| CONMECTED 000l 1
Slave I First Register Mo. of Regs 0oaoo 0
At 4I o s &8 ] ooaz d
— 7] Autoset 01DF 479
NEUoN minus o t i ; 00F& 243
2byte ID register size
QII]E) 16 bit registers || 3 0064 100
Events || History 0001 1
Reguest
o0 03 00 00 00 O& O1 04 OO0 OO0 00 08
‘ gl| sEMD I response time (seconds)
Response [ ] fail in g_20.0
00 02 00 00 00 13 01 04 10 01 00 01 =
00 00 00 01 00 DF 01 F& 00 &4 00 01
[afu]
‘ 7|:| wpected response b}'te; Dzend I e response time 0.0 max 04
7 High byte/ Low byte P continuously 2 0.000
High word) Low word 10 -m 9 | — rese tésp:;:; 0 al_:;i 0.0
SAVE CFG RESTORE CFG WRITE ABOUT P N
( ] ( ] ( ( ] Ctrl-H for context help dear log @
2015/01/14 1&:40:20 =< 00 01 OO0 OO OO 13 01 04 10 O1 OO0 O1 OO0 OO0 OO 00 00 DF 01 F3 00 Re FF 01 00 -

2015/01/14 1&6:41:50 =>»» 00 OZ 00 00 00 O& 01 04 OO0 00 00 08
2015/01/14 16:-41:50 =« 00 02 00 00 OO0 13 01 04 10 O1 00 01 00 00 OO0 Ol OO0 DF 01 F& 00 &4 OO0 O1 0O

1 [m]

Figure 9.11: Simply Modbus Screen
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Read HMI Data
Open $mply Modbus and type in the IP address set for the Modbus TCP/IP gatEway

Select mode as TCP and then®@NNECT(2). Once connected, astonnect option will appear in
place of NOT CONNECTED.

Set the register size as 16 {33.

Select the first register @0 and No. of Regs to @).
Setthe mi nus ¢6Jfset at @00
Set the function code to(6).

Uncheck the High Byte / Low Byte Check bR.

Click SEND(8). The HMI data will appear on the tabitethe upper right side of the Simply Modbus
application.For register map definitionplease referendbe network interfaceeferenceSection 7in
this user manudbr data format and scaling

To receive data contilmusly decrease the pause between sends to 0.0 and check send cont@uously

[ Simply Write Modbus TCP 7.0 ' '
mode |E I
1 Close Window

Slave ID egister  # Values to Write

Auto set
function M
2byteIp  code minu&%f‘f"et register size
O 4dls 0 || s[isbitregisters
Values to Write register# bytes Data Type
Lo [ o [ cmoo ]

4 [ High bytef Low byte
High word Low word

Command 5

00 03 00 00 00 06 01 0& 00 OO 01 00 & ( ]
SEND

response time (seconds) |—|0-0
Response I fail in ﬂ 2.0

00 02 00 00 00 06 O1 0& 00 OO0 01 00

expected response bytes

I SAVE CFG ]I RESTORE CFG ] (savEros 1 gear log 69

201501714 16:40:50 =»»»> 00 0Z 00 00 00 0& 01 06 o
00 00 01 00 |
2015/01/14 16:40:50 =< 00 02 00 00 00 0& 01 0O& OO |E|
00 01 00 7

Figure 9.12: Simply Write Modbus Screen
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Write To HMI

1 Referencdigure 9.11andclick the writecommand in the i&ply Modbusmainwindow (seeFigure
9.11position 10).

Selectthefirst e gi st ero(®.al ue as A0
Select the data type as & INT (2).
Set the min@Bs offset to A0O

Write the value a1l in register numbefi 0(8) andhit SEND(5). The unitwill begin to run if the
network run command enable is enabled. If the network run command enable is off/dtbabled
network run command will be ignored.

= =4 4 -2

1 Sendingfi00 in the same command will stop the unit.
The changes can be obged in he main window, seEigure 9.12

NOTE: HGA unit will only respond to network run command if the network run command enable is enabled
via the HGAu n i HMdsetup screen. See setup screen documentati®adtion 7for information on how to
enable the network run commarithe network run command enable can only be enabled via the HMI on the
HGA unit.
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Appendix D & ModbusRTU Master

Introduction

The HGA Malbus RTU network communication interface transmits and receives command and status data from the

HGA HMI display to a connected Modbus rexsover a RS185 serial linkModbusRTU is a simple serial
communications protocariginally developed by Modicon fause with Programmable Logic Controllers (PLCs) in
control of industrial devices. ModbusRTU is commonly supported by most PLCs and is an openfieyalty

communications standard.

Wiring and Configuration

The HGA implements a ModbusRTU slave deyighich can be accessed by a connected ModbusRTU master that
supports two wire RE85 signal levels. The HGA HMI communication port used for the Modbus RTU interface is

COMS3. The COMS serial connection header is shared with the COM2 port. The COM2/COM3 peatésl lon the

back of the HM display.

ModbusRTU
Connection

—C

[@]

Caorm=1

Com=-2/3 ’

[@]

o[] o

=
5
=-1

(%)

24VIC

.

ER =3 B0

'PCI\‘?I“ ]

|
@

@]

Hios
[®]

Figure 9.13: Modbus RTU Connection

The hardware pinout for the HMI CQ8vport and the default settings are shown below.

COM2/3
DB9 Pin

Signal Name

Signal Type

no connect

no connect

no connect

D+

RS-485 B (non-inverting)

GND

no connect

RS-485 SC/G

no connect

no connect

OO |N|O|O|~[WIN|F-

D-

RS-485 A (inverting)

The default protocol settings for the 85 ModbusRTUnterface on COM3 are show below.

Parameter Default Value Units
Baud Rate 19200 bps
Data Bits 8 bits
Stop Bits 1 bits
Parity Even -
Slave ID 113
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The default settings can beodified via the HMI system men®lease referendhe HMI Modbus RTU COM

Change Instructiondocument to chargthe default protocol settings

Register Map

Read:
' 110 Reg P— Data Values and ) .
Parameter Name Address Direction Examples Description
S¥S RUNNING 0 Output 0 ; Running Indlc_ates |f_the HGA filteris currently
- 1=Idle running or in the idle state
SYS POWER ON 1 Output 0 i Power Off Indicates |_fthe HGA filter has input
- - 1= Power On power available
SYS_FAULTED 2 Output [1] : '\F"gﬁlgzg"‘*d Indicates if the HGA filteris faulted
SYS N | LMIT 3 Output 0 i Mominal _ !ndlcatgs if the HG.& filteris running at
- == 1= At Capacity its maximum capacity
Walts RM3 e
V_UNE_LL_RMS 4 Output 480 = 480 VRMSLL ﬁgﬁgceemlhty Line Phase to Phase
Range: 01to 1,000 9
Amps RMS
| LINE RMS 5 Output 1,000 = 1,000 ARMS Line/Load Phase Current
Range: 0to 10,000
100 =1.00 Unity PF
95 = 0.95 Lagging PF Line/Load Power Factor - Negative
|_LINE_PF 6 Output 95 =0.95 Leading PF values indicate lagging power factor
Range = -99 to 100
0 = Metwork Run
SYS_ MW START E 7 Outout Disabled Metwork Run/Stop command enable
M P 1 = Network Run setpoint
Enabled
Write:
/0 Reg
Parameter Name Address | Direction Format Description
Offset
SYS_NW_START_IM 0 Input 0 = Network Command Stop | Remote Network Run/Stop
1= MNetwork Command Run | command to the HGA
unused 1 Input - -
unused 2 Input
unused 3 Input
unused 4 Input
unused 5 Input
unused B Input
unused 7 Input

Example Application Using fSimply Modbus Master 7.2.10

The ModbusRTU network interface COMS3 port is configui@dRS 485 signal levels. The following example uses

an RS485 to USB converter to connect the HGA HMI to a laptop PC runninylttbusRTU master application.
The picture below shows an exampledS Converters Model: XS880nodel R$485 to USB converter.

[\
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Figure 9.14: US Converters Model: XS8900 model RS-485 to USB converter
Example Setup Instructions to Read Data from the HGA Unit;
I Connect the cable to COM2/3 on back of HMI

1 Connect USB end to treomputer

0 Determine the assigned COM port number for the4RS to USB converter using the computer
device manager control panel.

0 The converter used in this example typically enumerates between the range of COM5 to
COMZ20 on a standard laptop computer rugrime Microsoft windows operating system.

1 Configure the computer COM port settings to match the default settings used by the HGA HMI COM3
port listed above (baud, parity, stop bit(s), slave ID, etc...)

1 Open the Simply Modbus Master software
0 Can be downloag from the link below:
0 http://www.simplymodbus.ca/manual.htm

0 The trial version of the software is free and fully functional for this task hence no License key is
necessary

1 Next, configure the field$n the screen as shown belolhese are again the default settings of the HMI
COM3 port.

0 Note: Thefinote® section of the display data registers are filled in manually
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Simply Modbus Master 7.1.2 = | G| S|
mode  COMport  baud  data bits stop bits parity S%PY downf3) registers  bytes results notes dlear notes (3
w200]| 58 ] 31 |5[even ] [ tebnnwr [ 2osm0 5000 0 Running
Slave ID First Register Mo. of Regs [1sbit INT || 40501 000l 1 Power On
40500 [ 1gbit InNT ||| 40502 0000 0 Falted
f - f {7 Use defaults 16bit INT_|([ 40503 0000 0 Current Limit
function  minds offset gg\sher size [ = —
2byteID  code 430001 T [16bit INT_||[ 40504 01DF 479 Line-Line Voltage
[ 316 bit regsters | [ 18bit INT ||| 40505 00F8 243 Line Current
| [ 16bit INT_||[ 40508 0064 100 Power Factor
Request orc | 16bit INT ||[ 40507 0000 [i] Metwork Start Enable
71 03 01 F3 00 08 BE F3 ( SEND ] -
["]load before send  response time (seconds)w
| Response M fail inf’ 2.0
71 03 10 00 00 00 01 00 00 00 00 01 =
DF 00 F8 00 &4 00 00 B3 1%
High byte/ Low byte expected response bytes send
i > ; 0.1 0.1 ||| [CIRTS delay delay (ms)
[¥] High wordf Low word ~ erc || B313 continuously response time - max 2L on
i time between sends 'SP e avg -
(SAVE CFG] (RESTORE CFG] (WRFI'E)(ABOUT] ] failed [0 min 0.1 OFF
Ctrl# for context help (] remove echo | L1 Cosormn) =@ |(5e108 ) dearlog
2015/06/15 12:14:30 < 71 03 10 00 00 00 Ol OO0 00 OO0 00 01 EO 00 F2 FF AS 00 00 85 F3 ~
2015/06/15 12:14:41 »>>> 71 03 01 F3 00 08 BE F3 E
2015/06/15 12:14:41 < 71 03 10 00 00 00 0L 00 00 00 00 01 DF 00 F8 00 &4 00 00 B3 19
h,

1 Select thdiSENDO button and the data available on the network will be displayed

0 Start and stop the unit usitige HMI to see the changes in the fields

Example Setup Instructions to Write Data to the HGA Unit:
1 In order to start/stop the unit, first tiletwork Start Enabteparameter must be enabled on the HMI

manually

o0 Navigate to the Tech Setup page and tleecs thefiRun/Stop Control Setdbutton

0 Select thediNetwork Start Ed button. It will turn green and sd@iNetwork Starb.

1 Next, select thd\WRITEO button on the screen shown above

1 The screen below will be showrConfigure the fields as shown in thieture

117
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Simply Modbus Master Write 7.1.2

I:IIEII—CA!""'1

mode COMport  baud  data bits stop bits  parity
1] o]
Slave ID First Register # Values to Write
Hle0se4 | I 1
function ze defaults
2byte ID  code minus offset register size
1 H & | H[20001 || 316 bitregisters |

Values to Write register# bytes

A oo |

Command

Data Type
16bit INT

High byte/ Low byte
High word/ Low word

71 0& 02 33 00 01 BZ BD

' SEMD I

response time (seconds) [ 0.1 |
| fail in a 2.0

Response

71 0& 0Z 33 00 01 BZ BD

| |
[FIRTS delay  (ms) -- expected response bytes
oN e
ofF 4 o | lF'.ESTDF‘.E CFG I fﬁwE 106 ) dear log 5

2015/06/15 12:56:43

2015/06/15 12:56:50
2015/06/15 1Z2:5&6:50

< 71 0& 02 33 00 00 73 4D -

#»» 71 0& 0Z 33 00 01 BZ
< 71 0& 02 33 00 01 BZ BD

8D

T Sel

e dntthe fieldvalues to Writé to turn the uniON or 00 to turn the uniOFF.

1 Verify via the HMI that the unit is receiving commands by going to the screen shown below

HGA IOM Manual
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14:27 Run Enable Summary l Stop

E nabled or -
Dizablad . amm an Stopped

Enabled

Network Run e
Command Status —

Status Faul15 llEietup I 4 bot

Figure 9.15: HGA with Remote Network Enabled

1 This can be accomplisie by s el e ct pagegn thehbettorii dhé sareen, shibosinghe bl ue A Con
button, and selecti.ng fiRun Enable Summarybo

1 Thefigure above displayghe unit with the Remote Network enabled and the converter in the Off state. The status
indicator of the fARemote Net wor k otheistart/stop@mmniaRdrfrenstkent C ¢
Simply Modbus ModbusRTU master.

T 119 HGA IOM Manual



Section 9

HarmonicGuard® Active

Appendix E 0 DeviceNet Gateway Option

Introduction

DeviceNet is a node priority based communication protocol. Each device on the network haaddneste To
write/read dataterminal node addresses needs to be programmed into the devices.

The DeviceNehetwork Communications Gateway translates command/status data to/from the HMI @®isplay
integrated network interfadeom the ModbusRTU protocol to DeviceNd@he DeviceNetCommunications
Gateway is implemented usiaghird party, industry leading DeviceNstlution from HMS Anybus Communicator
Product Line (Anybus Communicator AB7007).

Table 9.17 DeviceNet Communications Gateway Key Features

Features

Description

Profile Support

I/O Slave messaging: Bit strobe, Polling, Cyclic, COS, Explicit
Messaging

Connection

Multi-drop to up to 31 nodes

Galvanic Isolation

Standard for both bus side and serial side

Application RS232, RS422, RS485
Interface
Baud Rate 125, 250, 500 kbit/s
Protocol CE, UL & cUL marked
Conformance

Wiring
1 W DeviceMet bus power, negative supply voltage
2 CANL | CanLbusline ‘ e
3 Shield Cable shield ﬁ
4 CAN H CAN H bus line
5 W+ DeviceMet bus power, positive supply voltage

Figure 9.16: DeviceNet TCP/IP Connector Pinout

Connection of thédarmonicGuar8 Active filter Interface Module to the end uéeupstreanbeviceNetmetwork
occurs at thé®eviceNetconnection (se@able 9.1) on the Communications Gateway. The Communication Gateway
is mounted on the back panel of the Interface ModuleRgpee 9.17).
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Back Wics DeviceMet
e —— Communications
Gateway

R DeviceMet

Connection
to End User
Metwark

Figure 9.17:
Configuration

DeviceNet TCP/IP Communications Gateway Location

To configure the DeviceNet gateway on the DeviceNet network a node ID needs tdigered on the DeviceNet.
The rode address can be assigned by setting the configuration switctiesaiybus as shown in the image

Figure 9.18: Anybus Configuration Switches

The values of the switches represent are listed in the table below:

Baudrate | sw.1 sw. 2 MacID | sw.3 sw. 4 sW. 5 sw. 6 sw. T sw. 8
126k OFF OFF a OFF OFF OFF OFF OFF OFF
250K OFF ON 1 OFF OFF OFF OFF OFF ON
500K ON CFF

({reserved) 0N 0N

62 ON OM OM ON ON OFF
63 ON O OM ON ON ON

Figure 9.19: Anybus Switch Values

After a node address has been assiginedgateway can be connected to the DeviceNet network by using
RSNetworks for DeviceNet devices.

The EDS file for thddeviceNetCommunications Gateway is available via TCI technicapsup(direct dial: 414
357-4541, emaitechsupport@transcoil.coyor from the TCI website (http://www.transcoil.com/Support.htm)

For advanced configuration optigmeference the HMS Anybus Communicator SebaliceNetGateway User
Manual available on the HMS websiteww.hms.sg

Operation

The Communication Gateway has six LED indicators that show the current status of the Modbus TCP/IP and sub
network communications. The meanings of the LED indicators are describagliie 9.8

)
9
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Table 9.9: DeviceNet TCP/IP Gateway LED Diagram
# State Status
1 - Metwork Status | OFf Mot powered { not onling
Green Link OK, On line, Connected
Green, flashing On line, Not connected
Red Critical Link Failure
Red, flashing Connection timeout
2 - Module Status | Off Mo power to device
Green Device Operational
Green, flashing Data size bigger than configured
Red Unrecoverable fault
Red, flashing Minar Fault
3 - (Mot used) -
4 - (Mot used) - .
5 - Subnet Status® | Of Power off
Green, flashing Running comectly, but one or more trans-
action error(s) have occurred
Green Running
Red Transaction emorfimeout or subnet
slopped
B - Device Status | Off Power off
Altemnating Red/Green  |Invalid or missing configuration
Green Initializing
Green, flashing Running
Red Bootloader mode®
Red, flashing IIf the Device Status LED is flashing in a
sequence starting with ane or more red
flashes, please nole the sequence pattem
and contact the HMS support department

HMS Gateway Example:

HMI slave connected through Anybus Gateway to a DeviceNet network. The end node for this setup is a DeviceNet

Scannethat is connected to a ML1500 PLC.

Hardware Requirements
HMI display Anybus gateway assembly

f

1770 Allen Bradley KB with respective serial cable

1769 DeviceNeScanner

MicroLogix 1500 PLC

1
1
1 Bus terminator cap
1
1

DeviceNet cables
1 LED Network for Output display

Software Requirements
1 Anybus configuration manager

RSLinx classics
 RSNetworx
1 RSLogix 500 (Micro)

Y4
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Setup

1 Connect Anybus gateway on the HMI assembly using a DeviceNet cable to the 1770 Allen Bradley
KFD.

1 Connect the 1770 Allen Bradley KFD to the 1769 ReWetScanneusing another DeviceNet cable.

Attach the 1769DeviceN&canneto the ML1500 PLC using the pin header present ois¢haner
similarly attach the bus terminator cap to the other end cfdaeneto finalize PLC assemly.

DeviceMNet Cable Metwork

. £\
i

-
M-
_I sl
Status LEDS
|

ﬁ o0

1769 DeviceNet
|__ scanner module

and

Bus terminatar

cap assembly

1770 KFD _~

DeviceMet Network Programming Master
Figure 9.20: DeviceNet Network Setup

Establishing Correct Network Settings

The baud rate and node address are two important aspects of DeviceNet network, a mismatch in baud rate or a clas
of node addresses will produaeed network status LED on the DeviceNet devices. The baud rate and node address
for the three network devices can be set as following:

1. Anybus Gateway The gateway is equipped with 8 switchas described in the appendix DeviceNet
network section. Tése switches can be manipulatasl descried to match network baud rate and provided
the gateway with a distinct node address.

2. 1770 KFDi The network settings and node address for the KFD are set in RSLinx. The RSLinx software is
used to obtain nodes inetwork. The KFD provides RSLinx the access to the DeviceNet network nodes.

3. 1769 DeviceNeScanneii The network and baud rate settings forgbhanneare given on gge 40 of the
DeviceNet Scanner Module
(http://literature.rockwellautomation.com/idcégips/literature/documents/um/1768n009 -en-p.pd).

Once the corrected baud rate and individual node addr@ssassigned for the devices on the network, the network
and module LEDs on each device should be green.
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RSLinx Classics Settings

In RSLinxa new network is defined by click on the communications and then the configure drives
option.

From the menu that appears, select the 1770KFD DeviceNet option to view all devices on the
DeviceNet network.

Once selectedch window will appear with the Setiport and DeviceNet port settings drop down menus.

Select the Serial port as listed in Device Manager in the windows control panel. The data rate for the
Serial port can be specified to 19200.

For DeviceNet node addregsck an address not assignedhiie Anybus Gateway or the DeviceNet
scanner to avoid address conflict.

The data rate is selected to 250K for this example.

The same data rate is set in the Anybus Gateway through the switches present on the Gateway and in the
Scanner through the ML1500 BL

Once OK is hit, the KFD will access the network, once connected a box will appear to name the
network. (This means the connection is successful).

By clicking on the network in the RSLinx main window, it can be seen that the software automatically
popukbtes the right window panel with active devices on the network.

Similarly, for the ML1500 PLC the RS232 option is selected in the Configure Drivers screen drop down
menu.

Once the PLC is found, it can be used in RSLogix to program the DeviceNet saashestablish a
ladder diagram for the LED status display.

Similar to the PLCRSNetworx uses the 1770KFD network to changes properties on the Devices found
on the DeviceNet network.

RSNetworx

= =4 -4 A

= =4 -4 -4 A -
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In RSNetworx the first step is to open tools and follovetBDS wizard option. The EDS wizard is used
to load the EDS file for the Anybus Gateway on the RSNetworx database. The EDS file will be
provided in the Anybus Gateway CD.

Next, go to the network option and select online.
In the window thatippeas, seled the DeviceNet network setup in RSLinx.
The software will populate the devices online on the graph window of RSNetworx.

Once all devices are on the network without errors and the network is online, right click on the 1769
SDN. Thengo to properties.

A new window will appear, go to the scanlist tab.

Move the Anybus Communicator from the Available Devices to the Scanlist.

Then click on the Anybus Communicator under the scanlist section.

Once the Anybus option is highlightedick on Edit I/O Parameters button in the same window.
A new window will appear, check the "Polled" option.

Enterthe input size as6lBytes and the outpuizes 2 Brtes.

3
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[\

= =4 4 A4 A A -8 A -2

=

The Bytes sizes are as defined in the Anybus Configuration manager.

Hit iOko acn d ce® onfiheé next two windows that appear.

Click on the Module tab of the 1769 SDN scanner Module window.

In theplatformdrop down menuselect Micrologix.

Keep slot as 1.

Proceedo the Input tab of the 1769 SDN scanner module window.

Note,tha the registers-®5 are reagnly.

Thereforethe Anybus data is saved in the register§8&ach register being 16 bits.

Similarly in the output talthe first 2 registers are readly. The 3rd register will say Anybus
Communicator, meaning that taaybus data is redirected and mapped to that register in the 1769 SDN.

Once setclick on fiApplyo and then clickiOKo.

The 1769 DeviceNet Scanner is now also set for proper communication with Anybus Communicator.

RSLogix

RSLogix is usedo program the ML1500 PLC. Once in RSLogix, a new file is created and the PLC
ML1500 revision C is selected in the list of compatible PLCs.

Thefiwho Actived option is used to connect the live PLC to the software.
In RSLogix the I0Configuration option pisent on the left panel is selected.

A new window will open, from the list of items present on the right panel, select the 1769 DeviceNet
Scanner.

Once selectedhe DeviceNet Scanner should move to spot 1 in the left panel of the window, given that
no otter I/O modules are attached to the PLC.

Click on the Readl/O option. The program will try to read the 10 profile of the DeviceNet scanner once
found a message box confirming the same will appear.

In the 10Configuration screen click on the Adv. Configioptpresent on the bottom left.

In this option the Input and Output words can be selected for the Scanner. Select 73 Input words and 3
Output words.

The first 65 input words are reserved; the word98@re used to store the HMI data coming in from
the Anybus GatewaySimilarly, the first 2 atput words are reserved leaving 1 word for HMI data.

The Input and Output data files present on the left panel of the RSLogix software hold the DeviceNet
Scanner register values.

The reserved word definitions che looked at in the scanner mantilagy serve as status bits. The
output bit O: 1.0 is the run bit for the scanner and can be toggled in the output data file.

Once the data files are understood, the PLC is put into run mode and the data from the bid/dexam
in the 10 data files.

Based on this information, the below ladder diagram was built to observe the HMI status and report it
though the DeviceNet network on a LED status setup.
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o004

0003
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HMI_Running Run_LED
L1 o0
JE
1056 1
1768-5DN Bul.1764
HMI_Powsr ON Powar ON_LED
LIl Lo}
2
1769-5DN Bul 1764
HMI_Faultad Fault LED
I 00
1 E
1088
1769-SDN

EMI_Corrent_Limit

Cument_Limit LED

: 0
1 E
1E
1104 4
1768-3DN Bul.1764
HMI_NW_Start NW_Start LED
L1 a0
—
[
1168
1768-5DN
NW_Enablz_Switch
I:0
1E
L
0 1
Bul.1764 1760-5DN
END —

Dsta File 00 (bin) -- OUTPUT [o®@[=]
Offser 151413121110 9 &8 7 6 5 4 3 2 1 0
0:0.0 o000 O0O0O0O0OTOCTIIO0O0ODT1O0 0 Bull7ed MicroLogix 1500
0:0.1 0000 00000000 0 0 0 Bull7sd MicroLogix 1500
0:0.2 o000 O0O0O0O0O0ODTOCO0OO0O0OTO0O D0 0 Bul.l7ed MicroLogix 1500
:0.3 ¢co00o0o0O0O00CO0O0O0O0O0O0 0 0 Bul.l7éd MicroLogix 1500
0:1.0 g0 000 O0O0O0O0O0COO0O0OOD0 0 1 1769-5DN - DeviceNetScanner
0:1.1 0 00O0O0O0O0CO0DODTOCO0OO0OOO OO0 0 1769-5DN - DevicelNetScanner
0:1.2 ¢go0oo0000O0CO0O0OG0CO0OO0O0O00 “ 1769-5DN - DeviceNetScanner
A 2
[D:1/32 ] R adi | Binaty -
Symmbel: | ,@
Desc: [HMI NW Enable |
’Wj Properties | | Forces | Help ‘

Data File I (bin) -- INPUT

Offset 151413121110 9 8 7 6 5 4 3 2 1 0
I:1.66 o000 000000000 0 1769-5DN - DevicelletScanner »
I:1.67 000000 O0CO0O0O0O0 OO0 0 1 1769-5DN - DeviceNetScanner
1:1.68 0 o0o00O0O0CO0DO0OODOCOTQO0OTO0OO0O 0 0 1769-50N - DeviceNetScanner
I:1.69 ¢ o000 0O0O0O0O0CO0O0O0 D0 0 0 1769-5DN - DeviceNetScanner
I:1.70 ¢o0000O0CO0I1T1T1100 0 0 0 1769-5DN - DeviceNetScanner
I:1.71 ¢go0oo000 0001 111 1 1 0 0 1769-5DN - DeviceNetScanner
I:1.72 1111111110100 1 0 1 1769-50N - DeviceNetScanner | |
1:1.73 0000000 O0CO0O0OO0O0O0O0 0 1 1769-50N - DeviceletScanner ~
A 2
o/ ] R adix | Binaty -
Symbak [ | ,E‘
Desc: [MW Enable Switch |
’Hij Properties | Foces | Help
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Appendix F 0 HGA Quick Start Unit Software Setup

for HMI

Revisions H and Earlier

Warning

>

Be sure to read, understamahd follow all safety instructions.

Warning

>

Only qualified electricians should carry out all electrical installation and maintenance work on 1
HarmonicGuar8l Active (HGA) filter.

[>

Warnin
g All wiring must be in accordance with the National Electricale (NEC) and/or any other codes t
A apply to the installation site.
Warning . . _
Disconnect all power before working on the equipment.
Do not attempt any work on a powernd@GA filter.
Warning
{} The HGA filter and other connected equipment must be proggdynded.
Warning The HGA filter may receive power from two or more sources.
A Threephase power is connected to the main input terminals ¢ @ filter.
All of these sources of power must be disconnected before working etGAdilter.
Warning After switching off the power, always allow 5 minutes for the capacitors inl@w filter and

connected equipmett discharge before working on thESA filter, associated equipmendr the
connecting wiring. It is good practice to check with a voltm&ienake sure that all sources of pow
have been disconnected and that all capacitors have discharged before beginning work.

[\
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1) Verify unit external connections
I Line Side CT Placement
H 1
1 Phase A, B, C power connection, ok 1 0 L & o
with positiveA-B-C phase rotation expected Phase C 13 01 s, (SeeNote9)
1 CT H1 Terminal is pointing toward the source Source Loads
l— __:" — —l (See Note 9)
1 CT feedback on phases A & C to 7B GRRfian] H3
1 Leave CT shorting bars in place on-1IB : :
1 With the HGA circuit breaker open, l |
energize the sourde the HGA I % I
1 Close the KBA circuit breaker Com 0 s |
1 Fans and HMI should come on irbseconds '40;??'f’3m1 |
1 HMI will start on Home screen ~SeoNotes| " ‘ |
1 Load(s) have an integral 5% line reactance or [ | o | |
equivalent dc bus choke | |
L P
Warning
Hazardous voltages are present whe
A unit is energized
. Fa HH:MM § Setup |
NOTE: Language Selection T |y et e =bp
1 The activdilter supports several languages | AuostartEn ||| Network Setup INIT
including English, French and Spanish
~ N . Harmonic Correct En PF CorrectEn
T Press fiSetupodo to andvi Language
press t he AiLan guage S | Network Start En | Screen Brightness iz
1 Select language setting from the language setu| ‘ e | | TR Load
pop-up screen. P
Factory Setup Tech Setup
Save
Settings
2) Converter check - 1 78 | T Setup [ stop
f Press ASetupod to navi [ auostanen [ Network setve —
T Ensure that AAuto St a : |
C orrec t E n , 0 an d ﬁ P WR HarmonlcCorrecﬂEn“ PF CorrectEn P
buttons are Off (blue COlOf) Network Start En I Screen Brightness SEP
1 Ifthey are ON (greenpress them to toggle to | Relay Stop En “ setoatesnatime |l vosa
OFF (blue) = — Settings
f Press fiSave Settingsbo — —_—
T PresssdStatmavigate t ( Save
~ N . Settings
T Press nAnHomeo to navi g|
NOTE: Built In Sensor Wiring Error Detection
1 The active filter has an automatic sensor wiring
error detection algorithm built in to the controls.
9 If a sensor wiring error idetectedplease
reference the Sensor Error Auto Detection secti
on page 93.

HGA IOM Manual
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f
f

f
f

3) Home screen check

Co mp ar e to Bxpacteddine frequency

Co mp &Supply Voltagé t o expect
line voltage

fi C u roexpected to be zero because imitot
running and CT inputs are shorted

I f status indicates a
reset condition

f
f
f
f

4) Status screen check

Press fAiStatusodo to nav
Co mp ar e tofexpected lmedvoltage

Co mp ar e to Bxpacteddine frequency

fi Cur expectedto be zero if unit is not runnil
and CT inputs are shorted

T | 1338 Status Stop
Line/Load Converter
494
0
0.00
&0

Trend Plots

f
f

5) Phase rotation check

Press fAPhase to Neutr
Check that the current peaks follow the followini
sequence frorteft to right: Phase A (green), Phal
B (blue), Phase C (red)

Equipment is phase rotation sensitive, if phase
rotation is incorrect, power down unit and rewire
to adjust phase rotation by swapping two incom
phase connections

Warning

A voltage phase rotation is incorrect.

Improper operatiomvill occur when inpu

Phase to Meutral
Yoltage

6) Converter check - 2

T Press fAiSetupd to navi
T Ensure that @fAAuto St a
Correct En, o0 and APWR
buttons are off (blue color)
T PressiStatuso to navigat
T Press ARuno to start
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7) Remove CT shorting bars
T Press fAStopd to turn
1 Disconnect power from cabinet
0 Turn off the built in door breaker AND
0 Turn off the upstream feeder breaker

Warning || ethal voltages may be present. Wait
minutes for DC bus voltage to drop to
safe levels.

Warning _ . _
Check for voltage in cabinet with a

DMM before working inside cabinet.

1  Open thecabinet door and remove shorting bars
from CTs connected to TB

8) Current polarity - 1
1 Power up unit

FromHome screepr ess A Runo t |

Press fAiStatusodo to nav

Sel ect ifinvedd nsecdrlelen

Note: Lightly loaded conditions (less than 20% (

rating) will not have enough current to

show up on lline plot

1 Check that Phase A to Neutral voltage peak ling
up with Phase A current (use zoom if necessary

1 Check that Phase C to Neutral voltage peak ling
up with Phase C current

1 Power system down and check CT installation
location and orientan if Phase A plots differ
significantly from Phase C plots

Warning _
f Improper operation and damage may

f
f
f
f

occur if CTs are installed incorrectly

9) Current Polarity 1 2
1 Navigate to Status screen
1 Navigate to Line/Load status
T Verify tH&Lurimal t HTHH,'P
and THWO match expecte
power system
1 Ifthey do not, verify CTs are correctly installed

Warning

Improper operation and damage may
occur if CTs are installed incorrectly
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