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Introduction

Congratulations on selecting one of the fine products from the leadpoiver-protection

technology. Our wide product offering includes Uninterruptible Power Systems (UPS), power
conditioners, automatic voltage regulators, and specialty transformers (e.g., corgraee,
medicatgrade). Since 1972, the manufacturer has shippeny of these fine products to discerning
customers around the world for use on sensitive equipment and critical applications.

TheThree-Phase Lighting Inverter is a setintained unit that provides backup power for

fluorescent and incandescent lighting sources such as overhead fixtures and exit signs. If a brownout
or power outage occurs, the inverter provides 90 minutes of lightinggrdw ensure a safe building
evacuation. On line pulseidth modulation (PWM) handles the switchover from utility power to

battery power automatically, without interruption or manual intervention. Convection cooling

allows the inverter to operateistually silently.

Scope anddudience

This guide is intended to be used as a reference for users responsible for installing, operating, and
maintaining this equipment.

Safety and Warnings

This guide uses the following symbols to draw your attention to certain information.

precautions such as using a grounded wrist strap when touching or handli
the equipment.

Electrostatic GComponentsare Electrostatic Discharge Susceptible (ESDS)
sensitive

Symbol ‘ Meaning ‘ Description
(,,:\ Note Notes emphasize or supplement important points of thain text.
Tip Tips provide helpful information, guidelines, or suggestions for performing
tasks more effectively.
_ ' Caution Cautions indicate that failure to take a specified action could result in dam
(e to the hardware.
n DANGER The Dangesymbol warns users of possible injury or death if instructions ar
not followed.
@ Electrostatic Thissymbol warns users that the equipment is sensitive to electrostatic
Sensitive discharge (ESD) and could be damaged if users do not take appropriate

Use a grounded ESD wrist strap.
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Introduction

Warranty Registration and Warranty Certificate Request

Web:www.800pwrsrvc.conunder download tab

Service

If you require assistance, fill out a Service Report Fovwvaly.800pwrsrvc.comemail us at
service@800pwrsrvc.coror call our 24our toll free hot line (80r97-7782). Please have the
dzy A1 Qa { 9wL ! [ -Uplhbetlochtbidol thefofKright foit Haddfor speed assistance.
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Chapter 1Safety

This chaptecontainssafety precautionso observewhen operating or servicing electrical
equipment. The symbols shown are used extensively throughout this manual. Always heed these
precautionshecausehey are essential to the safe operation and servicing of this product
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Safety

DANGEROnly factorytrained or authorized personnel should attempt to install or ref
the unit or its battery systemmproper installation has proven to be the single most
significant cause of statp problemsHigh ACandDCelectrical voltages are present
throughout the unit(s) and incorrect installation or servicing caelsllt in electrocution,
fire, explosion, or equipment failure

DANGERRead this manual in its entirety before performing the installation, staot
operation, or maintenance of thePunit or battery systemdrailure to do so could
result in electrocution, fire, explosion, or equipment failure

DANGERAIl power connections must be completed by a licensed electrician who is
experienced in wiring this type of equipmefltiring must be installed in accordance w
all applicable national and local electrical codegproper wiring may cause damage to
the equipment injury or death of personnelferify that all high and low voltage input
power circuits are denergized and locked out before installing cables or making any
electrical connections

DANGERExercise extreme care when handling unit and battery cabinets to avoid
equipment damage or injury to personné€hbinets weigh several hundred pounds

DANGERTest lift and balance the cabinets before movidgaintain minimum tilt from
vertical at all timesThe bottom structure will support the unit only if the forklift forkse
completely underneath the unit.

DANGERObserve all battery safety precautions during installation or service of the t
or batteries.Bven with the battery circuit breaker in the off position, the danger of
electrocution may still be presenithe battery power to the unit must be locked and
GF33SR a2FF¢ 0STF2NB LISNF 2 NWha ageryl ye as
YIydzFlF OGdzZNBEND&a al ¥SGé& Ay T2 Nardlotated iyf a dogkd?
attached to theleft door of each unit Failure to follow those instructions and the
instruction listed above and elsewhere in this manual could result in an explosion, fi
equipment failure, or electrocutian
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Safety

DANGERAII power to the unit must be locked and tagged "off" before performing an
service or work on the unitailure to do so could result in electrocution

DANGERIn case of fire involving electrical equipment, only carbon dioxide fire
extinguishers, or those approved for use on electrical equipment, should be Usedf
water on fires involving live high voltage electrical circuits could preseatestrocution
hazard.

DANGERExtreme caution is requireg when performing maintenanceethal voltages
exist within hie equipment during operation. 83erve all warnings and cautions in this
manual.Failure to comply may result in serious injury or dedfbtain qualified service
for this equipment as instructed

DANGERBe constantly aware that the unit systecontains highbCas well as AC
voltages With input power off and the battergisconnected, high voltage at the filter
capacitors and power circuits should discharge within 30 secatmigever, power circuli
failures can occur, so you should always assume that high voltage might still exist ¢
shutdown.Verify that power is off usindC and D&oltmeters before making contact

DANGERSome components within the cabinets aretrapnnected to chassis groundny
contact between floatingircuitsand the chassis is a lethal shock hazard

DANGERnternal battery strapping must be verified by the customer prior to moving
unit.

This unit contains nospillable batterieskeep the unit uprightDo not stackDo not tip.
A glea F2tt2¢6 (GKS o GSNE,locdtey ord pockét drddBe
to the inside of the left door of your unito prevent an accident that could result in injt
or deah.
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Safety

DANGER.eadacid batteries contain hazardous materiddatteries must be handled,
transported, and recycled or discarded in accordance with federal, state, and local
regulations.Because lead is a toxic substance, @&t batteries should be recycled
rather than discarded.

Do not dispose of batteries in a figsthe batteries may explode.

Do not open or mutilate the batteriefReleased electrolyteare harmful to the skin and
eyes and may be toxic.

Abattery can have a high short circuit current and present a risk of electrical shark
following precautions should be observed when working on batteries:

. Remove watches, ring®r other metal objects.
. Use tools with insulated handles.
. Wear rubber gloves and boots.

1
2
3
4.
5
6

Do not lay tools or metal parts on top of batteries.

. Disconnect charging source prior to connecting or disconnecting battery termina

. Determinewhether battery is inadvertently groundedf so, renmove the source of the

ground. ©ntact with any part of a grounded battery can result in electrical shock
The likelihood of such shock will be reduced if such grounds are removed during
installation and maintenance.

Leadacid batteries can present a risk of fire because they generate hydrogen ge
The following procedures should be followed:

Do not smoke when near batteries.
Do not cause flame or spark in battery area.

Discharge statielectricity from your body before touching batteries by first touchi
a grounded surface
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Chapter 20verview

This chapter provides an overview of the Thigase Lighting Inverter Standard Series

TheThreePhaseEmergency Lighting Invertegquipment herein shall be referred to as UPS or
Central Lighting Inverter.
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Overview

2.1 Product Description

TheThreePhase Lighting Invertés manufactured to provide critical power for lighting during a
power outage.The Lighting Inverter meets or exceeds the life safety codes of Ju82478nd
NFPA101These codes were established to allow emergency lighting inverters to provide critical
power to the lighting circuits during a power failure.

The Power Wave 8quipment herein shall be referred to as UPS or Lighting Inverter.

Three Phase Lighting Inverter Stand&etiesand Seismic seridgave been certified t&JI1778,
uL924

Additionally,Seismic Series have been certified to meet the requiremenC®C 201&ndIBC 2015
and have beeishake table tested in accordaneéth ICCES AC156 procedure to SDS leveld.0
The systems have received special seismic certificéitmn OSHPCaliforniaOffice of Satewide
Health Planning andDevelopment). These aréhe most rigid seismic standards currently being
specified

If input power to theinverteris lost during a power outage, the system drasksan sine wave
powerautomaticallyfrom its internal battery supplwithout any interruptionand with zero transfer
time. Power is provided for 90 minutes, sufficient time for safe and orderly evacuation from the
facility.

The output isolation transformer provides isolation between the inverter and critical load. The
power tothe primaryof this transformer is received form the unit and is transformed to required
output voltage levels.

The standard VRLA (Valve Regulated {azdd), maintenancéree batteries provide 90 minutes of
backup power as standdy sufficient time for safe and orderly evacuation from the facilitgon
restoration of input power, th&JPSautomatically resumes normaberation andmmediately
begins to recharge the batteries for the next power outage.

TheThree Phase Lighting Inverteas an internal bypass circuit, which maintains the power to the
load in case of internal system or component malfunction.

TheUPSorovides comprehensive monitoring capabilities. In addition to the LCD display, it provides
four facility Interface (Dry Contact&)r remote monitoring capabilities.

The UBcontainsoptional; AS 400, RS 232, RS485 data transmission RadSwvith optional
software and many other communication options.

The unit is an ofline three phase PWM high frequency, digital signal processing, true double
conversion inverter system available in output ratings-&l0&W, se Table-4-1 for available ratings
TheUPSs listed for compliance to UL1778, UL924, UL924A and CSAfddad. (Need to re
write this sentenceYhe units are available with an input or output voltagesA80Y/277and
208Y/120 VAC.
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Overview

2.2 Models

TheThreePhase Lighting Inverters are available in two series:
x  Standard series

x  Seismic series

2.2.1 Standard Series

TheStandard SerieshreePhase Lighting Inverteare online 3- phase PWM inverters. Thaystems
support power ratings frorlOKVA8KWto 50KW power ratings.

All Standard Series systemmmply with UL1778, UL924, UL924kd CSA107.1 standard. Tare
available with input or output voltages dB0Y/277 or 208Y/120AC Threephase. This information
isshownon the nameplatdocatedon the inside front doar

Table2-1 Standard Series Cabinet Dimensions

UPS Cabinet Size Typical Battery Cabinet (Standard Battery)
kVA/KW ;
(WxHx DinInches) (W x Hx Din Inches)
8KW 39X 68 X 18
39X 68 X 18
12 ~-50KW 51 x 70 x 30.55eeFigure4-10

BATTERY CABINET

UPS CABINET

Figure2-1 Standard Series Cabinet shown with single battery cabinet
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Overview

Table2-2 Standard SerieZpne 4 with Seismic Brackeéfglbinet Dimensions

UPS Cabinet Size Typical Battery cabinet (Standard Battery)
KVA/KW ;
(WxHx Dinlnches) (W x Hx DinInches)
8KW 46.75 x 68 28 (Including brackets)
46.75 x 68 18 (Including brackets) | 58.75 x 70 x 30.5 (Including brackets)
12 ~-50KW ]
SeeFigure4-10

UPS CABINET

Figure2-2 Standard Series (Zone 4 with Seismic Brackets) shown with single battery cabinet

2.2.2 Seismic Series

TheSeismic Seriemre OSHPEzertified ThreePhaseP?WMLighting Invertershat support power
ratingsfrom 8kw to 50kw. In addition tocomplyingwith UL1778, UL924nd CSA107 dtandard
these modelsneet therequiremensfor CBC 2016 and IBC 20Theyhave beerShake tabletested

in accordancavith the ICGES AC156 procedure to SDS level J18g systems have received special
seismic certification bm the CaliforniaOffice of Statewide Health Planning and Development
(OSHPRP whicharethe most rigid seismic standardsailable.

Refer to Table2-3 for the UPS and typical battery cabirdémensions.

o Note: All Seismic Series models hareSV prefixin their model number
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Overview

Table2-3 Seismic (OSHPD) Series Skanatt Vibratiopproved Cabinet dimensions

UPS Cabinet Size TypicalStandard Battery Cabinet

(WxHx Dinlnches) (W x Hx Din Inches)
8KW 46 X68 X 18 {ncludingbrackets)

46 X68X 18 includingbrackets) 58.75x 70x 30.5 {ncludingbrackets)
SeeFigure4-11

12 ~-50KW

Figure2-3. Seismic (OSHPD) Series Skait Vibratio#pproved shown with single battery cabinet
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Overview

Table2-4 Shock and Vibratiompproved MdelNumbers

az2dzyGAy3 5AYY 2§ .

KVA/KW Input/Output Voltage Model Number Inverter Cabinet Standard Battery
Single Battery Cabinet

208Y/120-208Y/120 SVPWO010BO5LHT3A

480Y/277- 480Y/277 SVPWO10HOOLHTYA

10580 4 80v1277- 208Y/120 SVPWOLOHOSLHTS/A 58.75x70x30.5 1
208Y/120- 480Y/277 SVPWO10BO9LHT-YA
208Y/120-208Y/120 SVPWO15BOSLHT-¥A
480Y/277- 480Y/277 SVPWO15HO9LHT-YA

15/12 480Y/277-208Y/120 SVPWO15HO5LHT-YA 58.75x70x30.5 !
208Y/120- 480Y/277 SVPWO15BO9LHT-¥A
208Y/120- 208Y/120 SVPWO20BO5LHT-YA

20/16 480Y/277- 480Y/277 SVPWO20HO9LHT-¥A 58.75x 70x 30.5 1
480Y/277-208Y/120 SVPWO20HO5LHT-YA ’ )
208Y/120- 480Y/277 SVPWO20BO9LHT-¥A
208Y/120-208Y/120 SVPWO25BOSLHT-¥A

25/20 480Y/277- 480Y/277 SVPWO25HO9LHT-YA 58.75x 70X 30 5 1
480Y/277- 208Y/120 SVPWO25HO5LHT-YA ’ ’
208Y/120- 480Y/277 SVPWO25BO9LHTFA 4(? rii f’ug df;f
208Y/120- 208Y/120 SVPWO30BO5LHT-YA brackets)

30/24 480Y/277- 480Y/277 SVPWO30HOOLHT-YA 58.75x 70x 30.5 1
480Y/277-208Y/120 SVPWO30HO5LHT-YA ’ ’
208Y/120- 480Y/277 SVPWO30BO9LHT-¥A
208Y/120-208Y/120 SVPWO40BOSLHT-¥A

40/32 480Y/277- 480Y/277 SVPWO40HOOLHTY A 58.75x 70x 30.5 5
480Y/277-208Y/120 SVPWO40HOS5LHT-YA ’ )
208Y/120- 480Y/277 SVPWO40BO9LHT-¥A
208Y/120-208Y/120 SVPWO0O50BOSLHT3A

50/40 480Y/277- 480Y/277 SVPWO50H09LHTGA 58.75x 70x 30.5 5
480Y/277-208Y/120 SVPWO50HO5LHTGBA ’ )
208Y/120- 480Y/277 SVPWO050BO9LHT3A
208Y/120-208Y/120 SVPWO050BO5LHTRW

50KW 480Y/277- 480Y/277 SVPWO50H09LHTRW 58.75 x 70 x 30.5 5
480Y/277-208Y/120 SVPWO50HO5LHTRW ’ ’
208Y/120- 480Y/277 SVVPWO050BOSLHTRW
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2.3 ProductMain Features

Item

Components

Input Contactor K1

Overview

Function

The input contactor is multifunctiondFirst, it provides
connections for the input power to the uni&econdly,
the contactor disconnects the input line when an outag
occurs so that there is no back feeding of power into t
power line.Finally, the contactor allows for automatic
unit operation upon a complete discharge of the
batteries.No operator intervention is required when
power to the unit is restored after a complete battery
discharge.

Battery Charger

The battery charger maintains the batteries at full
charge After a battery discharge, the charger will
automatically recharge thbatteries upon restoration of
input power.This circuit is on the Power Board.

Power Board Assembly witlsBT3

The Power Board is bolted onto the IGBiE(latedGate
Bipolar Transistor) blocks that are mounted on a heat
sink.The complete Heat Sink Assembly with IQBiRd
Power Board is replaceable as a single pelits FRU
(Feld ReplaceableAssembly) converts all the power, i.e
input AC power converted to DC bus, battery power
boosted to DC bus, and finally DC bus power converte
to output AC power using PWM technology for a smog
AC sine wavdn case of a catastrophic failure, the
complete Heat Sink Assemtis easily replaceable using
only a screwdriverThe Power Board also contains the
housekeeping power supplies and drivers for the IGBT
The entire assembly provides the landing place for all
internal input, output, DC cables and metering deviceg
for control and monitoring of the unit input and output
currents.

Control Board

The microprocessor with unit specific firmware and
control circuitry is located on the Control Boafithe
Control Board is mountenhsidethe cabinet door and
communicates with the Power Board (A2) via a ribbon
cable.lt monitors the input and output voltages and
generates the command to close or open the input
contactor and to sense and change the status of the
bypass static switci he Control Board sends data to th
LCD panel located on the door where actual status an
parameters are displayedt additionally has AS400,
RS232, and RS485 output capabilities and supports
various communication including SNMP options.

StaticBypassSwitch

The Static Bypass Switch is a fully rated sgifitle device
capable of switching the critical load between the
inverter output and the normal AC by pass line. In the
event of a system output overload of 125% or more of
the unit fulHoad current rating, anakebefore-break
(both directions) transfers power to the bypass source
via a static switch.

LCD Display Panel

The LCDLguid Crystal Display) paneh 4 by 20 backlit
charactemprovides all the input, output, battery
metering and alarm data, and UPS status for custome
use on a constantly scrolling set of 2 default screens v
continuous update.

715-MAN
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Item

7

Overview

’ Components

Input Transformer

‘ Function

The input transformer adjusts the input voltage for
proper rectifier DC voltage, depending on the unit rate
power and backup capacity.

Output Isolation Transformer

The output isolation transformer provides isolation

between the inverter and critical load. The power to th
primary of this transformer is received form the unit an
is transformed to required outputoltage levels.

Maintenance Bypass Switch

The MBSNlaintenanceBypassSwitch) removes the
critical load from the backup power and prog&litility
input directly to the load in case ofuait malfunction or
during system maintenance.

10

Battery BanKhoused in external cabinet)

The battery bank consists of sealed, maintenafiee
batteries. The batteries provide emergency power dur
power outages. The battery bank includes a breaker fq
over current protection and DC disconnect for each
cabinet or string to allow the servicimd the battery.

715-MAN
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Chapter 3Hardware Overview
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Hardware Overview

3.1 Key Components

Figure3-1 shows the key system components ahable3-1 describes them.
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12

Figure3-1 Key Componentgpical location
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Hardware Overview

Table3-1 Components description

Callout ’ Component Name ‘ Description

Power board | The power board is bolted onto the Insulated GRipolar
(A1) Transistor (IGBT) blocks mounted on a heat sink. The
complete heat sink assembly with IGB&nd power board
is a single Field Replaceable Unit (FRU) that converts al
power:

Input AC power converted to DC bus
Battery power boosted to DC bus
Heatsink FRU

1 DC bus power converted to output AC power using PWN
technology for a smooth AC sine wave

If a catastrophic failure occurs, the heat sink assembly c;
be replaced using only a screwdriver. The power board ¢
has the housekeeping power supplies and drivers for the
IGBTR. The entire assembly provides the landing place f(
all internal input, output, DC cables, and metering device
for controlling and monitoring the unit input and output

currents.
2 Input 4-Pole terminal block (TB} Customer Inpupower connection@A,B,C and Neu
3 Output 4-Pole terminal block (THAL CustomerOutput power connection, @A,C and Neu
3a DC Terminal Block, Pos, Neg, Gnd. DC terminal block for Pos, Neg, Gnd.
4 Ground Lug 2-barrel lug
5 Control board (A2) Themicroprocessor with unit specific firmware and contr(

circuitry is located on the Control Board. The Control Bo;
is mounted on the cabinet door and communicates with
the Power Board (A2) via a ribbon cable. It monitors the
input and output voltages angenerates the command to
close or open the input contactor and to sense and chan
the status of the bypass static switch. The Control Board
sends data to the LCD panel located on the door where
actual status and parameters are displayed. It additionall
provides optional AS400, RS232, and RS485 output
capabilities and supports various communication includir
SNMP options.

6 LCD display panel Provides continuously updated input, output, battery
metering and alarm data, and UPS status for customer U
on a constantly scrolling set of 2 default screens.

7 Terminal block for removing heatsink assembly 7-position terminal block (TB4). This terminal block
behind heatsink assembly provides quick and easy removal of power assembly.
8 Fan transformer, Control power transformer Provides 120 VAC to the fans, with taps to match unit
output voltages.
9 Control transformer fuse Control transformer over current protection
10 Fan fuse Fan overcurrent protection.
11 Fan(s) andinder heatsink Provides system cooling.
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Callout ’ Component Name ‘ Description

12

Output isolation transformer, T

The output isolation transformer provides isolation
between the inverter and critical load. The power to the
primary of this transformer is received form the unit and |
transformed to required output voltage levels.

12a

Input Transformer, 3

The input transformer adjusts the input voltage for prope
rectifier DC voltage, depending on the unit rated power
and backup capacity.

13

Inverter test switch (S2)

Pushbutton switch for testing the Lighting Inverter and its
batteries for proper operation. When the unit is operating
pressing and holding in switch S3Mransfers the system tc
battery operation. The system continues to run on
batteries until the switch is releadeWhen the switch is
released, the system returns to normal operation so long
input power is present.

14

Main Input breaker (CB3)

Provides input overcurrent protection.

15

Battery breaker (CB1)

Provides overcurrent protection for battery bank.

16

Main output breaker (CB2)

Provides output overcurrergrotection

17

(Optional) Output Auxiliary Breakers

Normally ON/OFF Output Auxiliary Breakers (Optional)

18

(Optional) Gnd/Neu terminals

Gnd/Neu terminals for optional auxiliary output breakers;

19

Bypass switch

Removes the critical load from the backup power and
provides utility input directly to the load in case the unit
malfunctions or during system maintenance

20

TVSS (Transient Voltage Surge Suppressor)

This option is a nfuse, faitlsafe surge suppressor featurin
a failsafe seHlprotected design, visual indicator.

21

(Optional) Interfaces terminal blocks for
customer connection (General location)

hLliaAz2ya OdzaG2YSNI O2yySOiaA
GSNXYAYlIfaY w{HouXd SI OK i
proper connection refer to each option for connection
details in each cabinet siz8eeto APPENDIX-Bigurel for
details

22

Satic switchassembly Bypass static

switch (PB2)

Inverter static
switch (PB1)

The Static Bypass Switch is a fully rated ssilide device
capable of switching the critical load between the inverte
output and the normal AC hyass line. In the event of a
system output overload of 125% or more of the unit-full
load current rating, a makbefore-break (both directions)
transfers power to the bypass source via a static switch.

715-MAN
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3.2 TypicalFunctional Description

Figure3-2 and Figure3-3 showsthe major blocks within the system and the sectidolfowingthe
figure describe them.

I SUBJECT TO CHANGE WITHOUT NOTICE
DOUBLE CONVERSION

Maintenance Bypass Power Flow (Maintenance) SYSTEM
QUTPUT
Maint
Bypass
Static Bypass Power Flow (Fault) SW1
BYPASS Output
SYSTEM sTATIC P
INPUT SWTCH —~
n % Normal Power Flow (Normal)
INVERTER
K1
o e
B
ﬂ s S oo
) O  Oueg -
INPUT Option |
BACK-FEED Aux (B ¢
CONTACTOR Typ. |
Tvss |
o o |
—o o 3
. i
oo Lo o |
Not available
with External
Lighting Inverter Cabinet [cT-1+1 Bypass Options
Lel-1+1
DCCB
i N s
3 oIl
s~
DCCB
N+
o—||+e
Battery Cabinet (s)
TYPICAL: 3-PH LIGHTING INVERTER P
Static Bypass and Manual Bypass (DOUBLE CONVERSION) BLOCK DIAGRAM ERFECT
will be powered from the transformer for oRAWN(SOR}: 5.5 4/22/19 215-TD-002A POWER
different input and output voltage configurations. sy e REVA SYSTEMS

Figure3-2 System BlockBiagram
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| SUBJECT TO CHANGE WITHOUT NOTICE

DOUBLE CONVERSION

Bypass Power Flow ( ) SYSTEM
ouTPUT
DELTA Input Maint
WYE Output ) Bypass
Transformer Static Bypass Power Flow (Fault) sw1
Must be sized Bypass
min.. 25% Higher Output S
Than UPS SYSTEM =1
Main
Capacity JNPUT
Input Normal Power Flow (Normal) O O
DELTA 3 A * INVERTER urs
A ik [af---- ' Input K1 sTaTIC
_____ | ¢ switcn
B = 2 i |x B -3 1
4 Q)
c ----{= c INPUT
BACK-FEED
- CONTACTOR Battery Backup Power Flow (Emergency)
Tvss o (
/J: Typical J; S e]
Terminal
Marking .
ool

Lighting Inverter (UPS) Cabinet

le
with External
Bypass Options

[el-1:1

pcce
1 3 oI
7 [ =l

Battery Cabinet (s)

TYPICAL: 3-PH LIGHTING INVERTER
(DOUBLE CONVERSION) BLOCK DIAGRAM PERFECT
Static Bypass and Manual Bypass will be powered from the transformer for different input and output voltage configurations. PO‘ NER
prawnison): 5.5 4/22/19 715-TD-0028 "
........ Customer connection. T i reva | SYSTENS

715-MAN

Figure3-3 System Blocks DiagrgiDelta input)
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Hardware Overview

3.2.1 Inverter

The inverter provides continuous power to the load. When the AC input power is not available, the
inverter converts the energy stored in the battery bank to AC power to supply the load. The PWM
(Pulsewidth Modulation) inverter utilizes high frequency, digital signal processing with high
efficiency IGB@ for fast accurate measurement and response.

3.2.2 Battery Charger

The constant power battery chargers supply DC power &harge and to maintain the charge on
the battery bank. The charger is fully automatic with a current tapering feature so that battery
damage will be prevented in case of a charger malfunction ce&sed battery temperaturelhe
charger is sized to maintain a full charge even when the input voisagehe low line limit for
indefinite periods of timemeetingand exceedhgthe UL 924 requirement.

3.2.3 Battery Bank

The battery bank; consist a6, 24, 26 or @, 12-volt batteries (depending on the unit's specified
capacity) Batteries arenoused in external cabingdroviding the reserve energy to sustain the load
when suitable AC input power is not presenhe battery bank includes a breaker for over current
protection and DC disconnect for each cabinet or string to allow the servicing battexy. The
batteries are designed and tested to meet UL 824uirements.

The standard VRLAdlve RegulatedLeadAcid) batteries are sealed and maintenarfcee.

3.2.4 Output Transformer

The Output transformer performs two critical functions. First, it provides excellent common mode
and normal mode noise isolation of the load from the input or inverter power. Secondly, it provides
voltage transformation and tight regulation of the outpudliage while the UPS is operating from its
internalinverter,and it can be utilized to provide a different voltage than input (source voltage).

3.2.5 Input Transformer

The input transformer adjusts the input voltage for proper rectifier DC voltage, depending on the
unit rated power and baclip capacity.

3.2.6 Input Contactor

The input contactor is multifunctiondrirst, it provides connections for the input power to the unit.
Secondly, the contactor disconnects the input line when an outage occurs so that there is no back
feeding of power into the power lin€inally, the contactor allows for automatic unit operation upon
a complete discharge of the batteriddo operator intervention is required when power to the unit

is restored after a complete battery discharge.
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3.2.7 Input Inductors

The input inductors are a threghase input filter.

3.2.8 Main input circuit breaker

The main input circuit breaker provide#Swith incoming power isolatioaswell as means of
disconnect and input over current protection.

3.2.9 DC Choke

The DC choke helps boost battery voltage to a higher internal DC bus voltage while it reduces high
frequency noise.

3.2.10 Output AC Inductor

The Output AC Inductor acts as a filter circuit component to reduce high frequency noise to the
output transformer.

3.2.11 Inverter Test Switch

The Inverter Test Switch is a momentary push button for manually testing the UPS and its batteries
for proper operation. With unit in operation, the test switch is pushed and held; the unit will
automatically transfer to battery operation manually. Thetumill continue to run on batteries until

the switch is released. Upon release, the UPS transfers back to utility from the battery and resumes
normal operation.

3.2.12 Internal Maintenance Bypass Switch (MBS)

ThisMaintenance Bypass Switch (MB8yws theunit to be switched ofline for maintenance or
troubleshooting when the inverter malfunctions periodic Maintenance is required. The MBS
transfers the input power directly to critical load without any break or power disrupti@ep the
switch onUPSposition when the unit is in normal operation. For performing Maintenance or need
to transfer the unit to offline position for any other reason, rotate the switchBY PASSosition
without stopping on the middI&BShosition.

A DANGERStopping rotation of theswitch between positions will result in removal tife
output voltage

Caution: Do not leave the MBS switch in the SBS position; otherwise, a loss of pow
= the critical load will occur when the inverter is-daergized.
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3.2.13 Efficiency Optimizer Function: (OFF Line Inverter Mode)

When input power is available, the batteries are charged and AC output from the inverter
supports the critical load via the inverter static switch. This is normal mode, during which the
inverter static switch is closed, and the bypass static switch is opened. The bypass static
switch is closed only during inverter faults or manual operation, in which case the critical
load is supported by output power from the bypass static switch.

This is normal operation for true-double convention UPS. However, higher efficiency UPS
operation can be achieved to reduce ellrectricity ¢
inverter. o0 This scenari o reverses \pdsestaticor ma l opel
switch is closed as long as the input voltage and input frequency are within £10% of the

normal input voltage range and +3 Hz of the normal input frequency range, and the inverter

static switch is opened. In off-line inverter mode, the inverter static switch is closed only if

input power fails or when and out-of-voltage and frequency condition exists.

By eliminating the requirement for an output voltage regulation of +10% (voltage window
range) or + 15% (selectable) voltage window range:

x  System efficiency increases by 98%.
x  Total power loss is reduced.

= The output AC voltage in the mode of operation follows proportionally to the input line
voltage.

The system supports two off-line inverter modes:
x A fast-transferring version, with a quarter cycle (2.5 milliseconds).
= A slow transferring version, with 25 cycles (400 milliseconds to 1 second).

Fast transferring time is required when loads are sensitive to voltages such as HID lights
and other voltage disturbances that affect their operation. We recommend you use the
higher efficiency version if the output voltage regulation is not critical.

3.3 Theory of Opeation

The Three Phase Lighting Invenitizes onboardmicroprocessorghat continuously monitor,
control,and display all functions (measurement, alarm, alert, and system status) in real time by
utilizing high frequency digital signal processing; a reliableusedfriendly battery backup system.

3.3.1 StandbyMode and Normal Mode

After power isapplied to the system, the system enters standby mode and performs-teself
During this period, the start subroutine checks for input voltage, and proper operation of the
inverter and bypass SCRs. After the-gedf completes successfully, the systemters normal mode.
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3.3.2 Normal mode
During normal mode:

1. Input contactor K1 receives a closing sighat connectinput power to the DC supply
transformer.

2. The DC rectifier supplies the battery chargentrol board, and the DC/AC inverter circuit.
3. The battery charger is activateallowing the batteries to be chargexntinuously

4. The online DC/AC inverter converts the DC voltage to a PWM waveform. This waveform is
filtered and reconstructed to a desired AC output.

3.3.3 Responséo input Power Abnormal Condition

If the systemcontroller senses a change in input frequegecgaterthan +3 Hz or an oubf-range
input voltage, it

A Considers the event as an input malfunction and opens the input contactor
immediately , isolating the unit from the facility.

A Turns off the charger and makesthe battery bank a DC supply source to the inverter
circuit, maintaining an uninterrupted AC supplyto the protected load.

A Issuesa UNIT PROBLEM /ALARM messageon the LCDdisplay panel.

Whenthe facilitypowerreturns, stabilizesandis in phase with the backup power, thgstem
controller closes the inputontactor,and the system returns tnormal mode If the battery voltage
drops belowusablevoltageand the facilitypower remainff, the system will assume STANDBY
mode andwill only resumeNORMAIloperation upon restoration utility power.

The system controller issuesAlLURELER™Message on the LCD display panel if any of the
following conditions occurs:

A Internal malfunction
A System overheats.
A DC bus Overvoltage/Undervoltage
Duringamalfunction
A The system stops its backup operation .
A Theinverter SCRs are switched OFF
A Bypass SCRs are switched ONvithout interruption to load
A A summary alarm 5V signal is sent to the hardwired interface.

A The systemremains in this mode until power is cycled or the system is repaired.
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3.3.4 UPS'Problem/Alarm" Message

The gstem controller issuga UPSALARMmessage on the LGisplay paneif any of the following
conditions occus:

A Input power abnormality

A Battery bank under voltage
A Charger OFF

A Output overload

When thesystemis inalarmmode, inverter IGB L¥emain on and an alarm signal may be sent to the
signal interface. Theystemresetsitself whenthe problemno longer exists

3.3.5 Output Loads

TheUPSs designed to power any fluorescent or incandescent, HID lighting. There are, however,
certain types of loads that exhibit an excessive inrush current when first turned on or at other times
during operation. Please check load requirements for propémgiaf the system.
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Chapter 4lnstallation

This chapter describes how to install the system. It includegnstallation information along with
guidelines for storing the system for future use.
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Installation

4.1 Delivery Space Requirements

Verify that the delivery area, the destination, and the path between them meet the standard
delivery clearance and weight requirements of gystem

The delivery area must provide enough space and floor strength to support the packaged equipment
cartons for thesystem Doorways and hallways must provide enough clearance to move the
equipment safely from the delivery area to the destination. Permanent obstructions such as pillars
or narrow doorways can cause equipment damage. If necessary, plan for the removal afrwalls
doors.

Verify that all floors, stairs, and elevators you use when movingyktemto its destination can
support the weight and size of the equipment. Failure to do so could damage the equipment or your
site.

The following figures show the dimensions of the system cabgeetsell as key components used
for cable access and mounting
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Figure4-1 UPS Cabinet (8 ~ 50 KW) Access and Mounting (Standajd Series
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I 39.00 |
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SEE NOTE 2
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1) INDICATED MOUNTING HARDWARE TO BE SUPPLIED BY CUSTOMER,
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Figure4-5 TypicalBattery Cabinet (8 KW only) Access and MoBtangard Series
(with OptionaZone 4Seismic Brackets)
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Installation
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Figure4-6 TypicalBattery Cabinet Access and Moun8tandard Series
(withOptionalZone 4Seismic Brackets)
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4.2 Site Considerations

Planning the proper location and layout of thgstemprior to installing itis essential for successful
operation.To ensure normal operation and to avoid unnecessary maintenance, plan your site
configuration andorepare your site before installation.

TheUPS and its associated Battery Cabinet(spasigned for indooinstallationand meets
NEMA specifications for operating temperature, humidity, and utility voltage sysem
enclosure are rugged and corrosion resistant.

All servicing isperformed through theront of the unit; therefore, leave sufficient room in the front
of the unitfor service accegseeFigure4-10, Figured4-11) for recommended system layouts.

The following precautions will help you plan an acceptable operating environmethtefgystem

X

Select a flat location that is clean, with no dust or exposure to direct sunlight or vibrations. The
location should provide a sturdy, level surface that can supporsytséem Avoid locations with
inclined floors.

The location should not be prone to variations in temperature hachidity orbe close to
strong magnetic fields or a device that generates electric noise.

TheUnit should notbe placed next to, on top of, or below any device that generates heat or will

» oW '

block the free flow of air through thé & a (i \v@nfilatidnslots.

The Lighting Inverter cabinetadits battery cabinetgrovide cable and conduit openings on
the top and sides of the cabinet. Be sure these areas are not blocked and can ba@asibed
to expedite installation

Electrical equipment generates heat. Ambient air temperature might not be adequate to cool
equipment to acceptable operating temperatures without adequate circulation. Ensure that the
room in which thesystemwill operate has adequate agirculation.Donot locate the system

near machinery whicproducesmetallic dustor powder, or any facility that will produce
corrosive substances or vapor.

Caution: Always follow proper ESD-prevention procedures to avoid damage to

£=5  equipment. Damage from static discharge can cause immediate or intermittent

equipment failure.

Caution: For sites with Generator and Automatic Transfer Switch (ATS) in

£ conjunction with the unit, make sure the ATS has an open transition with minimum

20 milli-seconds transfer time (gap) in both directions

Caution: In non-controlled environment the air intake must be filtered to ensure

=) that NO MOISTURE is introduced to the electronics, failure to ensure that the air

intake is properly filtered will void the warrantee.
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4.2.1 Recommended-acility Protective Device Ratings, BTU/HR, & Floor
Loading.

Table4-1
55 c
20
Unit - = % Unit 3 See Floor Floor
T 2 . i
Unit Input Output élnrgldtlt L8agp 8:121:1: B % ?Ol?cil Eléeacgzggtlc Loading No. of Each Loading
! Volt. Volt. | 8=x= =S yp ) LB/SQFT Battery Battery | LB/SQFT
Rating Breaker g Breaker i Full Load Weight kX A " *
3-Phase 3-Phase (AMPS) PEL= (AMPS) =R BTUHR Only Electronic Cabinets Cabinet Per Batt
wE3 gL Cab Weight Cab
[N (==
O (5]
& g ge
208Y/120 208Y/120 40 . 35 192 56 3032 1083 222 1 1752 359
10kVA/ e 5
480/Y277 480Y/277 20 S 20 Q 192 56 3032 1083 222 1 1752 359
8KW 0 <
480Y/277 208Y/120 20 m 35 [ 192 56 3032 1083 222 1 1752 359
= m
208Y/120 208Y/120 60 3 50 b= 192 84 4549 1446 297 1 2380 220
15KVA 5 o
480Y/277 480Y/277 30 = 20 = 192 84 4549 1446 297 1 2380 220
/12KW 5 (@)
480Y/277 208Y/120 30 = 50 §_ 192 84 4549 1446 297 1 2380 220
208Y/120 208Y/120 80 = 70 8 192 112 6066 1679 344 1 3552 329
20KVA ) et
480Y/277 480Y277 40 © 30 ¥ 192 112 6066 1679 344 1 3552 329
/16KW < S
480Y/277 208Y/120 40 < 70 o) 192 112 6066 1679 344 1 3552 329
e
=
208Y/120 208Y/120 100 = 90 = 288 93 7582 1679 344 1 4224 391
25KVA =
480Y/277 480Y/277 50 g 40 = 288 93 7582 1679 344 1 4224 391
/20KW _T o =
480Y/277 208Y/120 50 &4 § 90 9 g 288 93 7582 1679 344 1 4224 391
. = >
c c © e
208Y/120 208Y/120 125 @ 8 3 100 © J1'C| 288 111 9098 1719 353 1 4224 391
30KVA E2n Eo &
480Y1277 | 480Y/277 50 E® 50 EM = g5 111 9098 1719 353 1 4224 301
124KW 8 g.%‘ 8e<
480Y/277 208Y/120 50 gy s 100 & = 288 111 9098 1719 353 1 4224 391
o 2 o
208Y/120 208Y/120 150 jg E 150 3 312 137 12131 2066 424 2 4074 377
40KVA = =
480Y/277 480/277 70 3 60 ‘{_’ 312 137 12131 2066 424 2 4074 377
132KW 5 o
480Y/277 208Y/120 70 - 150 o 312 137 12131 2066 424 2 4074 377
) )
] <
208Y/120 208Y/120 175 s 175 f‘j 480 111 15164 2463 505 2 4074 377
o =
50KVA M 3
480Y/277 480Y/277 80 = 80 = 480 111 15164 2463 505 2 4074 377
140KW 3 O
I~
480Y/277 208Y/120 80 O 175 'g_ 480 111 15164 2463 505 2 4074 377
= 5
=}
208Y/120 208Y/120 225 = 175 o 480 139 18000 2565 526 2 3752 347
62.5KV = >
> =
A/I50K 480Y/277 480Y/277 100 % 80 e 480 139 18000 2565 526 2 3752 347
w o w
480Y/277 208Y/120 100 175 480 139 18000 2565 526 2 3752 347
€ Notes

1- The external input circuit breaker protecting the unit must be a delayed trip typésis due to magnetic inrush current drawn during
application ofACpower.

2- For fast transfer the values for typicBIT U/HRwill be 2530% less
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4.2.2 Operating Environment

The locatioryou choose foinstallationshouldconfirm to the following conditions

Table4-2 Inverter Environmental Specifications

Inverter Environment ‘ Description

Ambient temperature: 0 to 40 C(0to 104P

Relative humidity: 0% to 95%non-condensing)

Operating altitude: 1,829 meters (6,000 feet) derate 1G&6 each additionaBO5meters(1,000feet) up
to 2,744 neters (9,000 feet)

Tabled-3 Battery Environment8pecifications

Battery Cabinet Environment ‘ Description

Ambient temperature: 22 10 25 C(72 to 77 °F)

Relative humidity: 0% to 95% (nowondensing)

Operating altitude: 1,829 meters (6,000 feet) derate 10% for each additional 305 meters (fe66Qp
to 2,744 meters (9,000 feet)

1 Caution Operating batteries outside of the specifications shown above will shorten
battery life significantly.

4.2.3 Floor Load Ratings

The floor space at the installation site mustdisong enough to syport the combined weight of the
Lighting Inverter uniand dl battery calinets. To ensure adequate loadearing capacity, plafor
the maximum configuration.

4.3 Delivery and Handling

4.3.1 Inspecting theShipment

The equipment included in your shipment consists of one Lighting Inverter cabinet. Batteries will
typically ship separately unless specified otherwise. The contents are covered with protective
wrapping and packaged in heatyty cardboard. Each item is ldbd with the component name for
easy identification.

When the equipment arrives, count the number of items delivered to ensure that you have the
complete shipment. Inspect all protective wrapping or crates and any boxes for signs of rough
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handling or damage, such as punctures and crushed sides, preferably without moving the
equipment. If the shipping container or equipment itself shows evidence of damage, record the
damage on the receiving document before signing for receipt of the equiprdamage claims
should be filed directly with the carrier.

Thoroughly inspect each battery for any signs of damage. If there is any damage, reject the shipment
and notify the manufacturer by emakrvice @800pwrsrvc.corf possible, photograph the

damage for future reference. As you unpack the pallet or container, check each battery box for
damage on all sides, the top and bottom. If there is any sign of damage, photograph the damage if
possible, and emadlervice @800pwrsrvc.com.

Offloading theSystem

Because thesystemis designed fopad mounting, it is not accompanied by castérsi  KS dza SN a
discretion, a forklift can be used to off load theit from the shippingallet Always be sure that the
load capacity of théorklift is sufficient to support the weight of thenit and its battery cabinets.

A DANGEREXxercise extreme care when handling the cabinets to avoid equipment dar
or injury to personnel. Each cabinet weighs several hundred pounds. Test lift and b.
the cabinets before moving. Maintain minimum tilt from vertical at all times. The bot
structure will support the unit only if the forklift forks are completely underneath the
unit.

Forklift Forks

4.3.2 Climatization

Units that are shipped or stored at extreme temperatures require time to adjust to operating
temperatures before startup. If thenit arrives in hot or cold weather, do not unpack it until it has
been allowed to reach room temperature (one to two hours).

Immediately exposing thenit to warm temperature can cause condensation to occur, which could
damage the electronics. If you notice any condensation, allowttieto stand unattended for one
to two hours, and then unpack it.
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4.3.3 Unpacking theEquipment

After checkinghe cartons for signs of damagperform the following steps tanpack the
equipment
1. Open all cartons.

2. Compare the items received to the packing list. If an itemigsing or damaged, contact your
place of purchase.

3. Remove all packing materials, envelopes, and boxes from the cartons. Please keep all packing
materials and cartons in case you need to transport or shiputfie

In addition to the contents supplied with thenit, the usemust supply a forklift to perform the
installation.

4.3.4 Cabing and Mounting
The top and sides of thanit haveconduitopenings for running cables.

Before pacing theunit onto the mounting bolts where it will be installedzmovethe predrilled
conduit knockouts on th&op andsides of the cabingiseeFigure4-1 through Figure4-9).

« NOTE The predrilled conduit knockouts are positioned to prevent airflow disruptions
could cause the unit to overheat. If site restrictions prevent routing the conduit to th
locations of the conduit knockouts, do not drill holes in the cabinet withost fir
consulting the factoryppy emailing service@800pwrsrvc.cormur engineers will
assist you in locating the conduit to maintain unit reliability.
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. Determine which knockouts will be usedrtaute cables into and out of thanit. Removeonly
the conduit knockouts that are to be used.

. Measure the locations for the conduits on the conduit knocko{fgyure4-10through Figure
4-11 for recommended system layouts)

. Punch holes in the conduit knockouts.
. Anchor thecabinetto the mounting pad at the mountinigcations.

. Anchor the conduits to the conduit knockouts
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4.3.5 Electrical Connections

tKS F2ft26Ay3 aSOGA2ya RSAONAROGS K2g G2 LISNF2NY
refers to terminal block. Before making electrical connections, observe the following:

A DANGERYerify that all customesupplied wiring is denergized before performing any

electrical work. Failure to do so could result in electrocution, injury, or damage to
equipment.

A DANGEREven when the unit is off, there are potentially dangerous voltages within t
power wave unit due to the batteries. Exercise extreme care when working within tF
power wave enclosure to avoid the possibility of electrocutiojury, or damage to the

equipment.
o| DC (+) |
o| DC (—) o
° > TO LOAD
INPUT / OUTPUT
_I ‘ | I GROUND LUG
Figure4-12 Customer Connections to the Input / OutBattery (DC) Terminal Block and Ground

(Typical)

Voltages on input terminal block TB10 must have corRaetseRotation and proper
A voltage Qockwise A, @B, GC).
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4.3.6 Output Load Connections
1. If noAux output CBs are usedpunect the critical load to one output terminBlock.

2. Connect the main load to T& (Output TerminaBlock) as showan Figure4-12.

If any Auxiliary outpuBreaker(s) are used when there is Main Input Breaker in the ul
Critical load should be connectéitectlyto Auxiliary Breaker(s) not the Outptgrminal
block TB1).

4.3.7 Battery Connections

There are varioubattery configurationsbasedon battery run time and battery bus voltagdsor
reference purposeseeAPPENDIX Aor information about specifibattery connections, refer to
the battery connection diagram for each sales order.

__ o Caution Ensure that the DWG NO of tegstemmatchesthe DWG NO on the nameplat
‘ SeeFigure4-13 Sample Nameplate

NAME

[r——————
UPS CABINET

SERIAL NO.:
MODEL NO.: ___

RATING: __ P.F:__
FREQUENGY:
INPUT VOLTAGE:
INPUT CURRENT:
OUTPUT VOLTAGE:
OUTPUT CURRENT: ____
BATTERY VOLTS:
BATTERY CURRENT: ____
BACK-UP TIME: —
BATTERY QTY:

sp BATTERY P/N: _____

MFG DATE: —

US uste DWG NO:
183550

EMERGENCY LIGHTING AND POWER EQUIPMENT
UL924/-A, CSA-C22.2.107.3-05/ UL1778 Ed.4.

ALLVALUES ARE NCMIMAL

Figure4-13Sample Nameplate
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4.3.8 TheOptional Remote Signaling Connections

4381C2NXY &/ é bkh /[ 2yidlOGa F2NI ! £ N¥Ya

Refer toB.130n page97 for connection detas.

4.3.8.2Dry Contact, N/O or N/C Contact with Isolated Common

Refer toB.14on page 98for connection detasd.

4.3.9 Storing the System

If you will not be using the system as soon as you receive it, keep it in its original packing
material and store it in an indoor environment that meets the following conditions.

Table4-4
Specification Description
Ambient temperature: -20° to 70°C-4° to 158°F)
Relative humidity: 0% to 95% (nowondensing)

NOTEAfter unpacking antefore turn-on:

Use plastic cover provided in the pouch on the front door to cover the unit during
installation and while waiting for turn on, to prevent dust, construction debris and ar
other foreign object entering the unit.

Accumulation of dust and debris on all electronics will cause damage which will not
covered by warranty.
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4.3.10 Recharging Batteries During Storage

If the unit will be stored for three months or longer, visually inspect, and charge the batteries
for 24 hours at regular, three-month intervals, refer to the battery label for battery voltage
and use appropriate charger.

715-MAN Page 52 of 102



Chapter 50peration

This chapter describes how to operate the unit.
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5.1 Starting the Unit

5.1.1 Prestart up

¢CKS dzyAdQa oFGGSNASAE NP aKALILISR RANBOGEE FTNRY YI

anopportunity for the installing contractor to schedule their arrival when they are ready to
commission the system. The battery cabinet and the interconnect cables are shipped with the
electronics section of the inverter in a cardboard box located insidk battery cabinet.

Please be sure not to start up the unit without the assistance of a factory trained, autthorize
personnelas failure to do so may damage the unit and void the unit warrantee.

Torequest a stadup: Either complete the form (Request for Tton (60021545) on line at
www.800pwrsrvc.conemail it toservice@800pwrsrvc.conr fax a printed copy to Power
Services at (323) 723929.

' Caution:Ensure the unit is clean and freédustand debris.

5.1.2 Preparationof Battery Cabinet(s)

a. Ensure proper number of batteries are delivered with your order. Verify quantity against
battery drawing located in the inner door pouch.

a. Place batteryD (Number)abels on each battery, refer to Battery Installation and Connection
Instruction: Document No. 606529.

b. Ensure batteries are charged within an®nth period, after the initial receipt, follow the Service
Log sheet (6002017) for battery maintenance schedulit@gprotect the warranty

c. Ensure that battery cables are properly torqued to the battery terminals. See battery drawing
F2NJ 02NJjdzS G fdzSazx F2dzyR 6AGKAY (GKS dzyAlGQa

d. Verifythat the batteriesare inatemperaturecontrolledenvironment.

e. Before accepting a battery shipment from the carrier, verify there are no freight damage to the
batteries.

5.1.3 Preparation ofElectronicCabinet

' Caution:Ensure there is proper ventilaticand temperature controto ensureNO
= MOISTURIS introduced to the electronioshich will void the warrantee
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a. Ensure facility loags within full load rating of theslectronics Full load power rating of the unit
can be found on name plate within the inner cabinet door.

b. Loadimbalance musiNot Be Greater Than 25%.

. Ensureincoming powelhas correct phase rotation and proper volta@ockwiseA, B, G

o

o

. Make sure all input power, output power and DC terminal blocks are profedyed.

Caution:All loads must be verified for short circuit tdstfore connectingo the output of
= the unit.

Q Note: The pre starup proceduredescribed in this manual is a reference only to a st
of the UPS for maintenance and shutdown.
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5.2 Turning Off the Unit

There may be times when you need to turn off the unit, such as for planned maintenance.
To turn off the unit, perform this procedure in the following order:

1. Turn off the output breakers.

2. Turn off the battery breaker.

3. Turn off the input breaker.

5.3 Sart-up procedure after shuiddown or maintenance
(Post Initial StartUp)

Use the following procedure to start the unit after a planned maintenance shutdown or after
a power outage. (Follow instruction on the label placed on the Maintenance Bypass Switch if
the unit is in Maintenance Bypass Mode).

1. Apply input power.
2. With input power available, turn on the main input circuit breaker.
3. Wait for 20 second until you hear the input contactor closing and fan running.

u After the LCD display is lit and shows the following:

UPS NORMAL @ &8 KW
INFUT OK @ CHRG ON

BATTERY OK @ DC OK
ON INVERTER @ ouT oK

1. Close the battery circuit breaker.

2. Verify that all parameters on the LCD display pam&ichthe Nameplate

3. Close the output circuit breaker.

4. Turn on the auxiliary output circuit breakers.
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This chapter describes how to maintain the system.
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6.1 Safety Precautions

Observe the following safety precautions when performing maintenance on the unit.

A

DANGER: Read and understand this section thoroughly before performing any
maintenance work on or around the UPS. Read the battery manufacturer's manual
and material safety data sheets before working on or near the batteries. Only
normal safety precautions are required when the UPS is operating with all cabinet
doors closed. However, the UPS cabinets or Battery cabinets (if applies) must be
kept free of standing puddles of water, excess moisture, or debris. Debris can
consist of excessive dust in and around the unit, as the cooling fans in the
UPS will pull this dust into the unit.

DANGER: Only factory trained, or authorized personnel should attempt to install or
repair the UPS or its battery system. Improper installation has proven to be the
single most significant cause of start-up problems. Service personnel should wear
insulating shoes for isolation from direct contact with the floor (earth ground) and
should make use of rubber mats when performing maintenance on any portion of
the unit while it is under power. High AC and DC electrical voltages are present
throughout the unit(s) and incorrect installation, or servicing could result in
electrocution, fire, explosion, or equipment failure.

DANGER: Special safety precautions and lockout tagout procedures are required
for all operations involving the handling, installation, or maintenance of the UPS
system and any associated batteries or battery cabinets (if applies). Failure to
follow safety procedures could result in death, injury, or damage to equipment.

DANGER: This equipment contains circuits that are energized with high voltages.
Only test equipment designed for troubleshooting high voltages should be used,
particularly for oscilloscopes and probes. Always check with an AC and DC
voltmeter to ensure safety before initiating contact or using tools. Even when the
power is off, dangerously high potential voltages may exist at capacitor banks.
Always observe battery precautions when operating near any batteries. Failure to
observe these precautions could result in death or in injury or damage to
equipment.
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A DANGER: Observe all battery safety precautions during installation or service of
the Electronics or batteries. Even with the battery circuit breaker in the off position,
the danger of electrocution may still be present. The battery power to the unit must
be locked and tagged "off" before performing any service or work on the unit. The
battery manufacturer's safety information and material safety data sheet are in a
pocket attached to the inside of the left door of each UPS. Failure to follow those
instructions and the instructions listed above and elsewhere in this manual could
result in an explosion, fire, equipment failure, or electrocution.

A DANGER: Be constantly aware that the system contains high DC as well as AC
voltages. With input power, off and the battery disconnected, high voltage at the
filter capacitors and power circuits should discharge within 30 seconds. However,
power circuit failures can occur, so you should always assume that high voltage
might still exist after shutdown. Verify that power is off using AC and DC
voltmeters before making contact.

6.2 Preventative Maintenance

UPS operator maintenance consists of the basic tasks in this section. Other maintenance
functions require factory Certified Service personnel.

6.2.1 Maintaining an Operator's Log

Careful recorekeeping ensures proper maintenance of the unit and assists in the correction of any
abnormal conditions.

The Service Log Sheet should contain the following information (you can download the document at
www.800pwrsrvc.com

x  Date of system stasip.
= Dates that battery maintenance wagrformed.

= Dates that input, output, and battery status readings were checked, and the values displayed for
thesereadings.

x  Dates and summaries of all communications with Service personnel

x A copy of Service Log Sheet is provided with each unit, the formB002 can also be
requested by calling customer service support or down loadedvat.800pwrsrvc.com

= Use battery drawing as an aid (located in the front door inner pouch) for measuring battery
voltages andmpedances

Q Note: Use form 6002017 to record data.
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6.2.2 Periodically Testing the UPS

The unit should be manually exercised on a periodic lffmigxample, once every three months) to

force the UPS unit to transfer to the battery and return to main power. This process activates self

diagnostic testing that can reveal conditions that require attention

6.2.3 Maintaining the Batteries

¢

Note: Use battery drawing as aid (ocated within the inner door pouch) to measure
battery voltage, impedance, and temperature. Use form 62027 (download from
www.800pwrsrvc.comto record data. Caution: Absent this data the warrantee will
affected.

DANGER: The battery circuit breaker operates at the rated battery voltages at all tii
A tripped battery circuit breaker indicates a serious problem that may result in serio
injury or damage to the equipment. Determine the cause and take appropaitien,as
necessary. For example, check for a short circuit in the battery. For guidance, emai
Services aserviceg®800pwrsrvc.com

DANGERThe battery electrolyte is a diluted sulfuric acid that is harmful to the skin a
eyes. It is electrically conductive and corrosive. Wear full eye and hand protection a
with protective clothing. If the electrolyte contacts the skin, wash it off imratedy with
water. Ifthe electrolytecontacts the eyes, flush thoroughly and immediately with wat
Seek immediate medical attention. Spilled electrolyte should be washed down with
suitable acid neutralizing agent. One common practice is to use asohiti
approximately one pound (450 grams) of bicarbonate of soda to approximately one
(4 liters) of water. The bicarbonate of soda solution should be applied to the spill un
evidence of chemical reaction (foaming) has ceased. The resultingdiguidd be flushe
with water and the area dried.

DANGERDo not dispose of a battery or batteries in a fire. The batteries may explod
causing death or serious injury.

Caution:Do not substitute batteries from other manufacturers without the express
approval of the manufacturer Customer Service personnel.
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A\ Caution:Leadacid batteries contain hazardous materials and must be handled,
transported, and recycled or scrapped in accordance with federal, state, and local
regulations. Since lead is a toxic substance,-B&d batteries should be recycled rathe
than scrapgd.

} v Caution: A battery can present a risk of electrical short and high short circuit

current. The following precautions should be observed when working on or
around batteries:

1.

Remove watches, rings, or other metal objects.

. Usetools with insulated handles.
. Wear rubber gloves and boots.

2
3
4,
5

Do not lay tools or metal parts on top of batteries.

. Disconnect charging source prior to connecting or disconnecting

battery terminals.

Determine whether battery is inadvertently grounded. if so, remove the
source of the ground. Contact with any part of a grounded battery can
result in electrical shock. The likelihood of such shock will be reduced if
such grounds are removed during installation and maintenance.

Lead-acid batteries can present arisk of fire because they generate
hydrogen gas. The following procedures should be followed:

T Do not smoke when near batteries.
i Do not cause flame or spark in battery area.

Discharge static electricity from your body before touching batteries by
first touching a grounded surface.

A DANGERDo not ground battery positive or negative.

__ g Caution:Leadacid batteries can present a risk of fire because they generate hydrog:
gas. The following safety procedures must be followed:

A Do not smoke when near batteries.
A Do not causdlamesor sparks in battery areas.

A Discharge static electricity frogour body before touching batteries by first
touching a grounded metal surface.
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' Use of any non-Factory Tested/UL924 Certified batteries, including those with
similar brand name and part number, will void the systems UL 924 Safety
Certification Listing. Please call or e-mail Power Services for tested/certified
replacement batteries.

" Caution: The average annual ambient temperature of the batteries shall not
exceed 77° F.

v Caution: Battery Cell temperatures shall not exceed 92° F for more than 30 days
annually.

0 Caution: Batteries are required to be installed and charged within 90 days of
shipment.

6.2.4 Batteries

Although the individual batteries are sealed and require only minimal maintenance, they should be
given a periodic inspection and electrical check. (Refer to schedule in log sheet provided inside front
door pocket) to ensure years of troubfeee serviceTightness of battery terminal connections and
interconnections between cabinets should be tested to recommended torque values. Battery
Service Agreements are available throwgivw.800pwrsrvc.comFor information about battery
environment specifications, séeable4-3.

To qualify for batterywarranty replacement, you will need to show records of the battery
maintenance history including battery numbers, battery voltages (individual cells), terminal torque
measurements and dates of maintenance.

A\ Caution:Use of any nofiractory Tested/UL924 Certified batteries, including those wil
similar brand name and part number, will void the systems UL 924 Safety Certificati
Listing. Please call orreail Power Services for tested/certified replacement batteries.

6.2.5 Power Connections

Check for corrosion and connection integrity. Visually inspect wiring for discolored or
cracked insulation. Clean and/or re-torque as required.

All battery terminal connections must be tightened with the proper torque value set in
accordance with the torque value on the Battery Connection Diagram provided with each
system.
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Use the correct torque tool to tighten the terminal bolts shown on the drawings shipped with
each system. Use all hardware provided with the batteries.

9. Caution: Torque all connections in accordance with specified values provided.
“*—  Failure to do so can create an unsafe condition or fire hazard.

6.2.6 Preventative maintenance

Programs are available through the Customer Service representative.

6.2.7 Battery Terminals

Check for discoloration, corrosion, and connection integrity. Clean and tighten as necessary.
u To access battery terminals:

1. Remove the top strapping material located at the lower front of the battery shelf.

2. Pull the battery forward to access the battery connections.
3

. Disconnect the cables connected to the battery, and then use a protective boot or electrical tape
to insulate the cables to prevent accidental shorts.

4. Before replacing the battery connections, clean andorgue the connection hardware.

6.3 FRU Replacement

Some components can be replaced by qualified faetained service personnel only. These
components are referred to as Field Replaceable Units (FRUS).

Refer toTable6-1F 2 NJ 2 NRSNAY 3 (GKS NBLX FOSYSy(d LI NIHA FNRY 0
from the StartUplabellocated on the right front door.

Emailservice@800pwrsrvc.corior replacement parts. Replacement parts must be replaced by
certified factorytrained service personnel only.

Electrostatic SensitiveCircuit boards and IGRITcontain Electrostatic Discharge

& Susceptible (ESDS) components. Handle and package ESDS devices in accordanc
JEDEC standard JESDBA28se a grounded ESD wrist strap when handling the devic
and circuit boards. Always package components and circuit boards inditgipative
plagic bags before transporting even if a device has failed. Failure to do so could re
further damage, complicating repair and failure analysis.
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Table6-1 Replacement Parts

Item | Description ‘ Designator

1 Bypass Static Switch PB1, PB3, PB5

2 Output Static Switch PB2, PB4, PB6

Control Board A2

1625-296-XX
(Standard)
see
Figure 6-3

3 162555-XX (Event Log
options) see
Figure6-4
1625-405,406,407-XX
(Fast transfer)
seeFigure 6-5

4 LCD Display Board A5

5 Input Contactor K1

6 SCR Driver

7 Control Power Transformer T2

8 Control Transformer Fuse F4.5

9 Fan Fuse F11-14

10 Heat Sink Assembly HS1

11 Fan(s) B1~9
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6.3.1 ReplacingControl BoardReplacing Heatsink Assembly for 40KVA and

below

u To replace Heatsink Assembly:

1. Disconnect wires:

P4

P7

J1i

Ribbon Cable | P1 (when fast transfer option is used )

TB4B (All wires)

2. Remove heatsink (3) mounting screws andediiet assembly out

3. Use assembly handles to pull the assembly out

y '

(.

Caution: Do not use the cables as handle as this will cause damage

4. Install the replacement heatsink onto the tray and wire it to the unit by completing st&¢jnl
reverse (seéigure6-1).

5. Verify all connections are tight and correct prior to starting up the unit.

(FIELD SIDE) B \ TB4 / A (FACTORY CONNECTED SIDE)

COLOR | TB4-B = . Q
e T fie =
Orange -3B =3 4 y . Q
Yellow |-4B s 2 . Q
Blue -5B —e ‘ Q
Grey  |-6B ®—®
VBluck -7B In — . Q Y
STEP 1
Disconnect wires:
P4 =
P7
n .
RIBBON CABLE > (=]
P1 (FAST TRANSFER
OPTION ) CT3 m 7
ALL WIRES FROM TB4-B \ /
! \‘ | Y 4
J Pl(OPTlON)\ j byl
(DISCONNECT) 7‘{ 3

STEP 2

Remove 3 Heatsink
mounting screws and
slide out

STEP 3

Use the heatsink
handles and remove
the heatsink

STEP 4

Install the
replacement
heatsink onto the
tray and wire it to
the UPS by

completing step 1-3
in reverse

Slide Out

715-MAN

Figure6-1 Heat sink assembly (10 ~ 40 KVA)
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6.3.2 Replacing Heatsink Assembly for 50KVA an&80
u To replace Heatsink Assembly:

1. Disconnect wires:

P4 P7 J1 Ribbon Cable | P1 (when fast transfer option issed) TB4B (All wires)

2. Remove heatsink (2) mounting screws andediict assembly out

3. Use assembly handles to pull the assembly out

Caution:Do not use the cables as handle as this will cause damage

4. Install the replacement heatsink onto the tray and wire it to the unit by completing st&¢jnl
reverse (seéigure6-2).

5. Verify all connections are tight and correct prior to starting up the unit.

e STEP1 e STEP2 e STEP3 e STEP4

a) Disconnect wires: Remove 2 Heatsink Use the heatsink Install the

b) P4 mounting screws handles a_nd remove replacement

c) P7 and slide out the heatsink heatsink onto the

d) J1 tray and wire it to
the UPS by

e) RIBBON CABLE

f)  P1 (FAST TRANSFER
OPTION )

g)  ALL WIRES FROM TB4-B

completing step 1-3
in reverse

PR

CONNECTOR

COLOR |TB4-B
Brown |-1B
Red -2B
Orange |-3B
Yellow |-4B

Blue |-5B
Grey |-6B
Black |-7B

= = Slide Out

Pl RIBBON |p7 |8 P4
OPTION|[" |CABLE

|(FIELD S1IDE)

- ) ] -

©|0|0

-1B 2B -3B -4B GND TVSS -5B -6B -TB /

L SN

[}
—

LY 558 prsconnect 4

A (FACTORY CONNECTED SIDE)

Figure6-2 Heat sink assembly (50KVA ~ 50KW)
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6.3.3 Replacing the Control Board 625296-XX) Standard

The control board is located on the inside right door on the top.

3 Phase 1625-296-XX Control PCBA Replacement Procedure

Step Tasks Reference (Picture, Drawing, etc)

1. Look at the PCBA 1625-
296-XX on the unit and
take note of all the

connectors connected Right Cabinet Door
to the PCBA. '

Disconnect all the @\‘ by
oA

connectors from PCBA
1625-296-XX.

RIBBON
BLE n

Ferrite|
re| g

2. Hold the PCBA and
remove the 4 mounting
screws. Leave the
harness holders on the [~
standoffs. Remove the
PCBA.

Control PCBA

(1625-296-XX)

10

3. Install the replacement
PCBA 1625-296-XX by
completing step 1, and
step 2 in reverse.
Torque value 5 in-lbs.

Connector | To PCBA | Standard : i
Ribbon A Yes 1
cable

P7 J7
P3 3
P12 J12
P15 J15
P2 J2
P9 J9
P11 Ji1
P13 J13
P14
P5 J5
A2-14 J4
P8 J8

Optional\

Yes
Yes
Yes
Yes
**Option
**Option
**Option
**Option
**Option
Yes

J14 13

. sialpizfpii
Ground wire

Harness
holder

© —

Harness holder

J
!

/

n2 r12 S —

LN

&
15 P152
)

P2 (optionay
P9 (optional)
/

Harness holder

Yes ®
**Option \
P6 16 **QOption

P10 J10 **Option

Caution: This mounting screw creates a ground connection. A loose
screw will create inadequate ground connection, causing problems.

*cable goes thru ferrite core.
**may not be required. Only required
if the unit has the option.

Figure6-3 Control Board (standard)
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6.3.4 Replacing the Control Board (16235 XX) Event Log option

The control board is located on the inside right door on the top.

3 Phase 1625-355-XX Control PCBA Replacement Procedure

Step Tasks

Reference (Picture, Drawing, etc.)

1. Look at PCBA 1625-
355-XX on the unit and
take note of all the wires
connected to the PCBA.
Disconnect all the wire
connectors from PCBA
1625-355-XX.

2. Hold the PCBA and
remove the 4 mounting
screws. Leave the
harness holders on the
standoffs. Remove the
PCBA.

3. Install the replacement
PCBA 1625-355-XX by
completing step 1, and
step 2 in reverse.
Torque value 5 in-lIbs.

Connector | To PCBA | Standard
Ribbon I Yes
cable
A2P7 J7 Yes
A2P3 13 Yes
A2P12 J12 Yes
A2P15 J15 Yes
A2P2 12 **Option
A2P9 19 **QOption
A2P11 Ji1 **Option
A2P13 Ji3 **Option
A2P14 J14 **Option
A2P5 J5 Yes

18 18 **Option
16 16 **Option
J10 J10 **QOption

*cable goes thru ferrite core.
**may not be required. Only required
if the unit has the option.

Caution: This mounting screw creates a ground connection. A loose
screw will create inadequate ground connection, causing problems. | — )

Right Cabinet Door

\' P7
o
”
Control PCBA
(1625-355-XX)
-8 14 3 m
| L L !'r'mlplzlpu
\‘ Optional —> ny
o i
—‘\\ o

2 Harness holder

.

12 7
{ P2 (optional)
-

~ P9 (optional),

Harness holder

Figure6-4 Control Board (event log)
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6.3.5 Replacing the (162805,406,407XX) Fast Transfer option

This control board is located on the inside right door when fast transfer option is used

3 Phase Fast Transfer 1625-405-XX, 1625-406-XX, and 1625-407-XX Replacement

Step Tasks Reference (picture, drawing, etc.)
1. Disconnect all the
connectors from PCBA Caution: This mounting screw and standoff creates a ground connection. A loose
1625-405-XX, and ——|screw/standoff will create inadequate ground connection, causing problems.
1625-406-XX. —
[~ —~ < /\ Ny \
D\ P\ o <
2. Remove the 4 mounting . \ ~J/2 )
screws and remove / g | Yk o
PCBA 1625-406-XX. ) A2P11 FAZPIS A2p18 i

Then remove the 4
standoffs and remove
PCBA 1625-405-XX.

/ "
3 35| Y,

Al0JE  p10j5 AL033 a10i4
Gt TN i
18 15

Install the replacement L o
PCBA'’s 1625-405-XX
and 1625-406-XX by
completing step 1, and
step 2 in reverse.
Torque value 5 in-Ibs.

| Top PCBA
1625-407-XX

Connector | To PCBA | To PCBA
1625-405 | 1625-406
Overlay n/a 17
cable
Al08 n/a 18
A10J5 n/a 15
A1013 n/a 13
A10J4 n/a 14
A10)2 n/a 12
A10J1 n/a i1
:29;171 g :;: Standoff’s on top
A2P13 14 n/a of bottom PCBA
A2P14 15 n/a
A9J8 18 n/a
A9)2 2 n/a
S nfe Bottom PCBA:
4, Connect PCBA 1625- :

407-XX to PCBA 1625- 1625-405-XX

408-XX.

Figure6-5 Fast Transfer option

6.3.6 All Other Parts

Verify that the cables are marked before disconnecting. Replace the defective part with the
new part. Reconnect wiring the same way as it was disconnected.

6.3.7 Calling for Service

Call for service if you encounter any of the following conditions:

X

Repeated start-up attempts are unsuccessful.
A UPS fault occurs that cannot be cleared.

Normal operation of the critical load repeatedly causes an overload condition.
This is not a UPS fault. A qualified person must analyze the total load connected
to the UPS to prevent unit failure. Momentary overload conditions will be handled
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within the parameters of the UPS unit, but sustained overloads will cause the UPS
Unit to fail.

x Any indicators or alarms operate abnormally or continuously.
= Any other abnormal function of the system occurs.

x If any abnormal battery condition is detected.

= When you are unsure of what action to take.

x If any of the above occurs:

= Fill out a service request form by visiting www@800pwrsrvc.conor email
service@800pwrsrvc.com

n DANGER: Lethal voltages are present inside the equipment even when there
appears to be no input power to the unit. Protect yourself from the risk of
electrocution by referring service to qualified personnel only.

6.4 Customer Service and Support

Start-up, UPS maintenance, battery maintenance, and preventative maintenance programs
are available through your Factory sales representative.

6.4.1 Start-Up Services

Various start-up services are available. Contact your sales representative or email us at
service@800pwrsrvc.com

6.4.2 Maintenance Agreements

Standard Full Service, 24/7 Full Service, and Extended On or Off-Site Maintenance
agreements are available. Contact your sales representative or email
service@800pwrsrvc.com

6.4.3 Warranties

If you have any questions about the warranty on your UPS System or the batteries contact
or email us at service@800pwrsrvc.cormr contact Customer Service and Support at 1-800-

PWR-SRVC (800-797-7782).
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Chapter 7.Troubleshooting

This chapter describes typical LCD screens and some typical troubleshooting steps.
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Troubleshooting

7.1 Reset Instruction

Due to facility and/or incoming power abnormalities, prior to initiating a service call please attempt

I {2adGdSY awo9{9¢é¢ o0& TF2ff26Aay3 GKS wSaSd LyadNHzOG,
i Instructions:

Turn off all system output breakers.

Turn off thed & & (i Bt Areaker.

Turn off MAIN FEED breaker that supplies input voltage to the unit.

Check the systefa LCD display to make sure it is completely off.

a > wnh e

When it has been verified to be completely off, turn thed a { rBaf @eadinput breaker back
on.

o

Wait for the contactor to close and wait for the LCD display to cycle two times.
7.LF GKS [/5 RAaLIX e NBIFIR&a a!'t{ bhwa![£ZX (ddNYy 2Yy

8. LT GUKS [/5 RAaLXl & atatf NBIRa&A a!t{ bhwa![¢ I Fi
turning on the system output breakers.

9. Check to see if your output voltage is back to normal.

10.LF¥ GKS [/5 RAaLX LI & adAaftft NBIFIRa a!t{ bhwa![£¢ IYyR
system has been fully reseflose and lock the systedoors.
_ ' Caution:If the unit does not go back to normal operation, please take pictures of eac

display and emaikgrvice@800pwrsrvc.conthe details. Uponreceipt your
information will be forwarded to the proper personnel for handling.
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Troubleshooting

7.2 Troubleshooting Guide and System Alarms

Tabler-1

Symptoms

— - Causes Action

Input power is . . . Emailservice@800pwrsrvc.com
applied LCD display panel is not it for further action.

a Output is short Replace Heatsink assembly. If
circuited problem still persists, go to step
next.

Attempt to turn on b  Heatsink assembly | Disconnect all loads then turn
and unit remains in | PECIEEECSARNCEEEANTS has failed the unit back on. If it runs
2 BYPASS and LCD | [ASHESERCILL S normally, request facility

. BATTERYOK @ DC OK
screen Shows INpUt | N e manager to check output loads
OK for possible short. If problem
still persists, go to next step.

¢ Not Listed Emailservice @800pwrsrvc.com
for further action.

a Connector P3 on Check connector for proper
control PCB is loose | fitting. If problem still persists,
go to next step.

b  Connector P3 has Unplug P3, verify voltages are
d unit L UPSALERT @ #KVA bad connection present across pins 1 & 2 and 3

and unit remains in ;

3 BYPASS and LcD TR G & 4. If no voltage is present, go

screen Sh_OWS inout BATTERYOK @ DC OK to next step.

BAD sl oneveass @ our eap ¢ Control PCB failure | Replace control PCB. If

problem still persists, go to next

step.

Attempt to turn on

d Not listed Emailservice@800pwrsrvc.com
for further action.

a Fluctuation in input | Verify input voltage to be
voltage and within £10% and frequency to
frequency be +3Hz compared with

nameplate spec. If these

readings are OK, go to next
step.

b  Contactor coil Check contactor connections of
connectoris loose control PCB. P15. If problem
still persists go tmext step.

Contactor keeps UPSALARM @ ##KVA ¢ Contactor coil failed | Unplug P15 on control PCB to
4 cycling or Ao ORI RCION verify coil resistance on the
chattering harness side. If open circuit is
found, replace the contactor. If
problem still persists and go to
next step.

d Control PCB failure | Replace Control PCB. If probler
still persists, email
service@800pwrsrvc.corfor
further action.

e Heatsink assembly | Replace Heatsink assembly. If
failure problem still persists, email

BATTERYOK @ DC OK
ON INVERTER @ OUT OK
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Symptoms

Description

Troubleshooting

LCD Display

Causes

Action

service @800pwrsrvc.corfor
further action.

f  Not listed Call tech support at B00-PWR
SRVC for further action.
Emailservice@800pwrsrvc.com
UPSALERT @ ##KVA for further action
INPUT OK @ CHRG OFF
BATTERYOV @ DC OV
ONBYAPSS @ OUT BAD
Unit went into
FAILURE mode
UPS ALERT @ ## KVA
INPUT OK @ CHRG OFF
BATTERY LOW @ DC UV
ON BYAPSS @ OUT BAD
Use current clamp to verify that
output current is within the
g Possible unitis nameplate range. If the
UPSALARM @ ##KVA . .
Output voltage INPUTOK @ CHRG ON overloading readings are over the range,
sags BATTERYOK @ DC OK report the problem to the
ONINVERTER @ OUT OL facility manager.
. Emailservice@800pwrsrvc.com
h  Not listed ©800p

for further action.
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Troubleshooting

7.3 Using the LCD Display Panel

The system utilizes an éospard microprocessor that continuously monitors and displays all
functions (measurement, alarm, alert, asgistem status) in real time by utilizing high frequency
digital signal processing for a reliable and usemndly battery backup system.

When Input power is applied theCDpanel lightsup.

MANUFACTURER NAME

UNIT

Figure7-1. Message That Appears at Peaver

If your LCD display panel is not lit, the unit has a problem. Email factory service
service@800pwrsrvc.com

7.3.1 Default Screen 1
Figure7-2 shows the second default screen ahdble7-2 describes the messages.

UPS NORMAL @ ##KVA
INPUT OK @ CHRG ON

BATTERY OK @ DC OK
ONINVERTER @ OUT OK

Figure7-2 Default Screen 1

Table7-2 Description of Default Screen 1

Line ‘ Message ‘ Description

1 UPS NORMAL @ 25 KVA 25 KVA indicates the KVA rating.
STAND BY or NORMAL = normal operating modes.
STAND BY ALARM FAILURE = UPcaladlition.

FAILURE = unit failed or persistent alarm condition. Shut off the syst
and wait for the LCD to go dark, then restart the unit.

2 INPUT OK @ CHG ON Shows one of the following conditions:

INPUT OK = input within an acceptable range.
INPUT BAD = input out of range.

CHRG ON = charger on.

CHRG OFF = charger is off. This occurs if the input capacitor is oper
the system is in a failure mode (UPS ALARM).
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Troubleshooting

Line ‘ Message ‘ Description

3 BATTERY OK @ DC OK Shows one of the following conditions. Note that the typical DC bus
voltage should be higher than the battery voltage.

BATTERY OK = battery voltage within an acceptable range.

BATTERY OV = battery voltage high. This is normal when the battery
charging.

BATTERY LOW = battery voltage low. Recharge battery.
DC OK = DC bus voltage within an acceptable range.
DC OV = DC bus voltage too high (UPS ALARM).

DC UV = DC bus voltage too low (UPS ALARM).

« Note: The typical DC buss voltage should be higher than the battery voltage

7.3.2 Default Screen 2

Figure7-3 shows the second default scrediable7-3 describes the messages.

Figure7-3. Default Screen 2

Table7-3 Description of Default Screen 2

Line ’ Description

1 Shows output voltage and power in watts

Shows input volts and amps.

2
3 Shows thanternal DC bus condition (for factory use).
4

Shows the battery voltage.
(+) = current in Amps indicates charging Amps.

(-) = discharging Amps.
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Chapter 8 Specification

This chapter describes how to operate the unit.

715-MAN, Page 77 of 102



Typical Specifications (Input / Qutput Current)

3-Phase Input / Output Current

Input Voltage (vac) 208Y/120
Output Voltage (vac) 208Y/120
Input Max Current 31 47 62 77 93 120 145 182
Output Max Current 22 33 44 56 67 89 111 139
Input Voltage (vac) 480Y/277
Output Voltage (vac) 480Y/277
Input Max Current 14 21 27 35 41 50.3 63 63
Output Max Current 10 14 19 24 29 38 48 60
Input Voltage (vac) 480Y/277
Output Voltage (vac) 208Y/120
Input Max Current 14 21 27 35 41 50.3 63 63
Output Max Current 22 33 44 56 67 89 111 139
Input Voltage (vac) 208Y/120
Output Voltage (vac) 480Y/277
Input Max Current 31 47 62 77 93 120 145 182
Output Max Current 10 14 19 24 29 38 48 60
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Voltage Regulation

General Specification

Input

+10% -15%

Frequency (Hz)

60 Hz 3%

Power factor

0.98 to 1.0 (Typical)

Overcurrent protection

Electronic / Circuit Breaker

Number of wires

4 Wires plus Ground

Power connection

Hard Wired (Terminal Block)

Voltage (vac)

Three Phase, 208Y/120, 480Y/277 VAC

Voltage regulation

+3% No Load to Full Load; +3% High Line to Low Line

Frequency (Hz)

60 Hz £ 0.5 Hz (When on Inverter)

Waveshape

Sine Wave

Harmonic distortion

<5% THD; <3% Single Harmonic

Crest factor

Upto3tol

Power factor

0.65 Lagging or Leading to Unity

Overload

115% overload for 5 to 10 minutes, 125% for 30 seconds.

Protection

Electronic / Circuit Breaker

Noise rejection

-120 dB Common Mode; -60 dB Normal Mode

Number of wires

4 Wires plus Ground

Power connection

Battery run time

Hard Wired (Terminal Block)

Battery

90 minutes minimum

Battery type

Sealed, Maintenance-Free, AGM, VRLA type

715-MAN
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Nominal dc voltage (VDC) 192 192 192 288 288 312 480 480

Overcurrent protection Circuit Breaker

Packaging Batteries Housed in External Battery Cabinet

Monitoring and communications

LCD Screen Input Voltage; Battery Charger; UPS Output; On Battery; Low Battery; Summary Alarm
Indicators LCD Display Panel (Back lit)

Relay interface Dry Contacts for: Low Battery, On Bypass, Summary Alarm, Input Fail

Contact rating 125 Volts (AC or DC) Maximum; 1.25 Amperes Maximum; 30 Watts / 50 VA Maximum
Interface connection Hard Wired (Terminal Block)

Environmental

Surge withstandability ANSI C62.41-1980 categories A & B

Operating temperature Meets NEMA requirements

Operating relative humidity |0 to 95% non-condensing

Altitude Up to 6,000 feet (1,829 meters) with no de-rating

Cooling Air cooled-forced air (fan)

Physical

Dimensions (UPS)

39x 68 x 18
(Wx Hx Din Inches)
Construction Painted Steel Enclosure, Lockable front door, Full length hinged, for indoor installation,
Color Black
Accessibility Front all Servicing is through the front no side or rear access required
Cable entry Sides and top
Mounting Four (4) mounting holes are provided for anchoring to floor, Hardware to be supplied by others

Due to continuous product improvement, this document is subject to change without prior notice.
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APPENDIX A - BATTERY CONNECTIONS

This appendix showtgpicalbattery connection diagrams. The figures are provided for electrical
connection only and do not necessarily match the actual battery layout in your unit. The
arrangement may be different from the figurdsach system is shipped with its own battery
connection diagram located inside the front door pocket.

__ 0 Caution Ensure that thelrawing DWG NO shipped with the systamtchesthe DWG
NO on the nameplateSeeFigure4-13 Sample Nameplate
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Battery Connections

DANGER: The use of a physically damaged battery can cause a catastrophic
system failure and can even result in a fire or explosion that could endanger life
and property. Before accepting a battery shipment from the carrier, please read
and follow these instructions:

1.

Thoroughly inspect each battery for any signs of damage. If there is any dama
reject the shipment and notify the manufacturer. If possible, photograph the
damage for future reference.

. As you unpack the pallet or container, check each battery box for damage on ¢

sides, the top and bottom. If there is any sign of damage, photograph the dam.
possible, and contact Power Service.

Before you install each battery in the cabinet, remove it from its carton and
thoroughly inspect it again on every side, the top and bottom for any signs of
physical damage including, but not limited to, cracks, chips, leaks, bulges, and
forth.

If a battery is dropped or makes hard contact with any object, inspect it again.
Batteries are heavy, so exercise care when lifting them on to the shelves.

Use of any notiractory Tested/UL924 Certified batteries, including those with
similar brand name and part number, will void the systems UL 924 Safety
Certification Listing. Please call email Power Services for tested/certified
replacement batteries.

If at any time you have any questions regarding the condition of a battery, set |
aside and notify the manufacturer emailww.800pwrsrvc.com or call at 800
PWRSRVC (80897-7782). Do not use a questionable battery under any
circumstances, even temporarily.
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— | |
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192Volt Nominal DC VoltadeString of 16 Battery ¢abinet, siz&D X 6@ X 18) Typical
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Battery Connections

| BATTERY [
I CABINET ! -
BATTERY
BREAKER
| [ I INVERTER !
| ' | CABINET !
—
0 —
81 ! 1 ﬁ I | I
| * + I | |
’ / o S—:)
- ~ ’ i-
,/|’ 6] 13 | | |
7 [ L ¢ I ! [
] |
-
| — I \ [
| - - - - -l - 1 | |
11 10 9 8 7 53

L ] +* L d L] L 2 L 4

o f<2 (<3 o (<5 o
| [ =l = = =) el = | ! !
H - 12 5 4 3 2 1 ! ‘ I

L + L L d L L 4

e —o o o o] o o

—— '

| I | |
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192Volt Nominal DC Voltage, 1 Strinh 6f Battery (1 cabinet, si
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Battery Connections
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BATTERY
CABINET

288Volt Nominal DC Voltag&tring of 24 Batteriefl cabinet, size510x 7@ x 30.8) Typical
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Battery Connections

BATTERY

I BATTERY
CABINET #2 (.

CABINET #1

INVERTER
CABINET

TIER #3
TIER #3

1

e
od > 0
Wit
N

TIER #2
TIER #2

138

m
ok @ 0
2 ok B 1
e ilein)

L4
'I'él
& []
?'Ql
|
|

TIER #1
TIER #1

\ BATTERY
BREAKER
r =——y s

N a0

TIER #2 — 1~

TIER#1 —

|

BATTERY CABINET
#1 AND #2

312Volt Nominal DC Voltag@eString of 26 Batterieg(cabinets, size eachlox 7@ x 30.5)
Typical
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APPENDIX B - OPTION

This appendix provides detailed information about the options available for the Sthglee
Lighting Inverter.
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Option

B.1 External Wraparound Manual Bypass Switch (same
Input and Output Voltage)

The external maintenance bypass switch is mounted in a box that isrishlled and can be
installed on adjacent wall. The single control simplifies the operation of the external manual bypass
switch; however, operating instructions must be carefullgetved before using the switch.

To access the operator control switch for the external manual bypass switch, open the cabinet front
door. The manual bypass switch has thpesitions:

UP&¢ connects the critical load to the output of the inverter and establishes normal operation.
SBS; connects power to the critical load through the static bypass switch (for 0° phase angle synch).
BYPASE connects power to the critical load through the bypass switch to bypass the inverter.
The BYPASS Switch #lal2 f S & a | YBREAKY t@de.\COntacts are Marked as
Glt{é¢x a{.{£€Z FTYR da.  t!{{¢d
Use the wraparound bypass switch with same input and output voltage only. For different
input/output systems, use a switch with an external transformer. A wraparound bypass switch can
0S dzaSR gAGK aedadsSvya gAlK2dzi Ay eo NFSIdAAS tiit. AgA BSIOR Vi
W1
MOUNTING DIM

| |
| | D
| | | |
| W I
e s 7 1
T | I
“H 1
| | / |
I
i_ }\ ;i _J /I,'.'/r‘ll\
74
H1 H ! Q l
MOUNTING
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Enclosure Dimensions

Dimension (inches)

Voltage Class

55 AMP 600V 14 |16 |8 *12 | *16.75
110 AMP 600V 14 |16 |10 |*12 | *16.75
175 AMP 600V 20 |20 |12 |18.5|185
240 AMP 600V 30 |30 |12 |28.5|285
350 AMP 600V 30 |36 |16 |285|345

€« Note: This option is offered for same Input / Output voltage only.
€« Note:52 y20 €SI@3S (KS agAiGOK Ay af{.{¢ L
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External Wrapround Manual Bypass Switch (same Input and Output ¢oltagetion thgram
(Typical)

To install the maintenancédypass switch

1.
2.

o g > W

Always allow front access to the MBS box for maintenance and servicing.

Electrical codes require that thmaintenance bypass switdiox be installed with no less than 3
feet at the front of the cabinet.

Side and rear panels do not require service clearance; however, side vents must not be blocked.
Verify all power connections are tight.
Verify all control wire terminations are tight.

Verify all power wires and connections have proper spacing between exposed surfacestgphase
phase and phast-ground.

Connect Control wire TB% and TBS (Aux contact) to UPS cabinet Terminal Block I, B8B8
2) Ext Bypass Sync using 22 AWG.

Verify that all control wires are run in individual, separate steel conduit.

A DANGERAII power connections must be completed by a licensed electrician who is

experienced in wiring this type of equipment. Wiring must be installed in accordanct
all applicable national and local electrical codes. Improper wiring may cause death,
explosion, fire, or damage to the equipment. Verify that all incoming high and low vt
power circuits are denergized and locked out before installing cables or making any
electrical connections.

B.2 Audio Alarms with Silence Switch

The audio alarms with silence switch provides an audible warning signal, acknowledge, and reset for
Input Fail, On Bypass, Inverter On, Low Battery and Summary Alarm for any of the foregoing alarm
conditions.

B.3 Remote Status Panel

The remote UPS status panel is a console mount style box that can alsol beounted. It comes in
a black finish and includes a-fd@bt-long cable for hard wiring to TB9 terminal block. An optional
length cable up to 100€eet long is also available.

The remote status panel has the following status LEDs.
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x  INPUT OK = input power is within acceptable range.

x  INVERTER ON = inverter is ON.

x  ON BYPASS = unit is in bypass mode.

= ON BATT = unit is operating from battery power.

x  LOW BATT = battery voltage is low prior to shut down.

x  SUM ALARM = unit is experiencing a critical alarm such as ateoyggrature condition.
x  HORN = audible warning for an alarm condition.

x  SILENCE SWITCH = silences the audible warning.

An LED TEST pdsiitton allows you to test the LEDs.

r p
REMOTE STATUS PANEL

ON BYPASS

INPUT
OK INVERTER ON

— —
INPUT =) = {Q O—ouTPUT

P s

ON LOW SUM
BATT  BATT ALARM

D

[ e—
[ e—
—

LED TEST SILENCE
SWITCH SWITCH

HORN

Remote Status Panel

Refer toAPPENDIX- Bigurel for Interface terminal blocks.

B.4 Offline Inverter Operation

The offline inverter operation consists of a slow transfer unit and a fast transfer unit.

B.5Normally ON/OFF Output Aux. Circuit Breakers

These Ipole or 3-polecircuit breakers are designed to protect customer circuits and are offered as
the following options:
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x  Normally ON C.B.

= Normally OFF C.B.

x  Normally OFF Delay C.B.
x  Custom KAIC

B.6Main Input CBcustomKAIC
B.7Main Output CBcustomKAIC
B.8 Power Flow Mimic

B.9 Global Monitoring Systems (GMS)

B.9.1Touch Screen event logger, Auto Battery testing.
Theeasy to read Touch Screen display allows user to

= View and Scroll througthe different meterparameters.

x  View all systenalarms.

x  Retrieveevent log via PC.

x  SheduleAuto Battery testing.

For detail operation of the Touch Screen display refer to ma0@b151
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B.9.2Local Monitoring via PC with RE32

The local monitoring via PC with-BE option requires a PC and LabView monitoring software. The
software is provided on a disc that installs easily on any Windows operating system. An attached
cable of a specified length plugs into a PC serial port andextor J6 on the Control Board located

inside right door. LabView software must be configured to use COM port 1.

The LabView software translates data protocol coming to COM port from an active unit viathe RS
232/R$A85 interface and displays the parameters and active alarms on a PC monitor. The following

figure shows an example of a PC screen with measured parasreteractual unit status.

[ Ups_main.vi -1l x|
File Edit Operate Windows Help
- — MAIN
B
ﬂ, 7 -~
SPHASE stor
Output QA Volts  Output Power (W) Battery Voltage (V)  Battery Current (A)
E= = z
0 100
Output QB Volts Inverter Output c > '%
oo gk :
U astas sl Battery Charger
Qutput QC Volts _ tommaL | p.oo oN
——MO Static Switch Battery Status Charger Current
O INVERTER Battery OK oo
Input QA Volts Buss Voltage (V)
.00 Input Status =
2o
Input QB Volts % / Dc Buss Status
E.DD DC Buss OK —
Input Current (A)
Input QC Yolts foo
5.00
; | oy

B.9.3Local Monitoring via PC with R&5

This option is similar to the local monitoring via PC witf285option, except that an REB5 cable

is used instead of an 32 cable.

B.9.4RJ45 Ethernet connection

9GKSNY S

O2yySOGA2Y awWnpé

supports 10 or 100 Mbps speeds.
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B.9.5Simple Network Management Protocol

This option consists ain advanced SNMP NetAgent device.

’ll '““‘““"IMIIIII
> o

8

Advanced NetAgent Device

This option is available in the following offerings:

= Basic NetAgent SNMP with AWl HUB application

= Advance NetAgent SNMP with \MIHUB.

x  AdvanceNetAgent SNMP with GPRS mobile modem.

x  Advance NetAgent SNMP with digd modem

The following figures show examples of how this option can be used. In these figures,

NetAgentSNMP modules are installed inside the front door of the inverter cabinets.
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