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IMPORTANT SAFEEBRDS

When using electrical equipment, basic safety precautions should always be followed
including thefollowing:

READ AND FOLLOW ALL SAFETY INSTRUCTIONS

A. Do not use outdoors

B. Do not mount near gas or electric heaters.

C. Usecaution when servicing batteries. Battery acid can cause burns to skin and
eyes. If acid is spilled @kin or in eyes, flush acid Wifresh water and
contact a physician immediately.

D. Equipment should be mounted in locations and at h&sgvhere it will ot
readily be subjected to tampering by unauthorized personnel.

E. The use of accessory equipmertdt recommended by the manufacturer may
cause an unsafe condition.

F. Do not use this equipment for other than intended use.

This unit contains lethal voltageshéfe are no user serviceable parts inside. Only
authorized servicpersonné are to be usedor servie.

SAVE THESE INSTRUCTIONS

The installation and use of this product mushgay with all nationalstate, municipal
or local codes that apply. Please dethis manual thoroughly before instai§ and
operating thePWII Seriesentral inverter system. For assistance please call BVENL
technical support at 80867-5573and speak to a technician durimgrmal business
hours (EST).

EVENLITELIFE SAFETY SOLUTIONS
2575 METROPOLITAN DRIVE TREVOSE, RANBOA3EVENLITE.CON
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1.0 INTRODUCTION

ThePWII Seriesentralemergency lightingnverter systemintegrates the latest
inverter and microprocessor oéinology to produce pure sinewavepower output
With typical 3% or less steady stdtsses, itmakes it ideal for energy saving and green
initiatives. It is designed specifically for emergency lighaing)meets the needs of all
lighting loadswith its pure sinewave outputwhich is the ONLY method of power that
will ensure any lightingolhd type will be powered safely, efficiently and effectively. The
PWII Seriemeets the Emergency Lighting Backeguirements thatdemandhigh
efficiency,versatility,load compatibility energy savings, high performancnd high
quality.

1.1 Mechanial Design Features

Batteries and electronics are containgda single cabinet which makes installation
very easyWall nounting can beachievedwith 4 mounting holes capable of accepting
0 dagboltsandelectricalknock outsd 9 Y lar@available orthree surfaces. Quick
access to the interior of the cabinet for battery inspection and maintenance is
accomplished byhe removal ofa singlescrew which holds th front cover. A sngle
module containing all electroniczn be easily removed for upgradereplacement.
Thissinglemodule makes maintenance and repair easier and more cost effective
because specialized tramgis not required.

1.2 Electrical Design Features

Through the use of Pulse Width Modulation (PWAWY the latest MOSFET
techndogy,PWII Seriesan produce a pure sirgave output which is compatible thi
all types of lighting loads. User selectable Input and Output volbhg&her 120 VAC or
277VACmakesfor versatility with Electrical Contractors and field installatiolhbigh
crest factor ofup to 10X (125W modeljs extremely beneficial for higinrush loadsand
alsoideal for bringng Normaly-Off lighting loadson from a cold start Thishigh crest
factor also improves the dynamic response saing Normally-On and Mrmally-Off
loads togethercauses less performance loss than traditional invert8iace the active
PWM regulation scheme producasvery low THD waveform, ti&\I1l Seriesan power
up ewen the most demanding loads driving its output withwer factor capabities
rangingfrom 0.5 leading to 0.5 Gging.

Adding to the versatility are the multiple output types of Normaliy andthe
multipurposeNormally-Off/ Switchedoutputs. These outputs areapable oswitching
the emergency lighting loads on and aofiskingenergy savings and green initiatives
easy to accomplisand dl outputs arecapable of prducing full output power antiave
no deating. The batteries are charged by a temperature compensated charger
integrated into a bidirectional converterA threerate charging scheme and-bi
directional converter topology ensures maximum floag Bfnd minimal ripple current on
the bateries.

PWII SERIES 3



2.0 RECEIVING AND STORAGE

2.1 Inspection

ThePWII Seriesentral nverter and batteries are shippedgether.Upon arrival
please inspect the contents to ensure that no shipping damage has occurred. This is
especially important with the batteriesensure that there are no ccks or leaks. If
any damage has occurredotify the shipping carrier immediately andlsmit a
damage claim.

WARNING Do notuse system with damaged battery as this may cause an dasa
condition.

2.2 Storage

Storage before the installation is critical for the battery life expectancy and
warranty. Store tle systemindoors in a clan, dry and cool location. Storage at
higher temperatures will result in accelerated rateseffdischarge and possible
deterioration of battery performance and life.
WARNING¢ The maximum storage time from shipment to initial |
charge i$6_ monthsfor batteries stored at ambient temperatures no }
warmer than 77°F (25°C). For storage temperatgrester than 77°F |
(25°C) the battaes must be recharged one (1) month sooner for eve{
5°F (3°C) increase above 77°F (25°C). |

r_______'l

Storage at high temperatures will result in accelerated rates oftistharg and
possible deterioration obattery performance and life. Storage times exceeding the
above may result in plate sulfation, which may adversely affect electrical
performance and expected life.

Failure toinstall andcharge the batteries as noted
VOIDS he batteryds war |

DANGER Batteriespresenta risk of electrical shock and high short circuit current.
Do not smoke, cause a flame or spark in the immedaaéeof the batteriesUse
proper lifting means when moving batteries and wear all approprésfety

clothing andequipment.
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3.0 INSTALLATION

3.1 Location

NECQCarticle 700EMERGENCY CIRCUITS should be referenced for proper installation of
a central inverter system. Article 7@@ctates that unit must benounted in a
permanent locan. Choose a cool dry place with normal ventilation and one which will
allow easy access foedting and maintenance. Avoid a location which could allow
vandalism and tampering wittAvoid areas that would prohibit visual contact with the
heads up LED siag displays.

3.2 Operating Environment

Choose a location that is controlled between 20 and@®PWI| Seriess UL listed
between 20°C to 30°C (68°F to 86°F) because of battery discharge performance results.
Do not install in a wet or damp locatioDo not install in environments that will esge
the unit to excessive temperatures like boiler rooms as this will significantly depreciate
battery life.
Heat is the determining factor of battery life. Every means should be made to keep the
batteries inan environment that keepdhe batteriesaround25 °C for rated battery life.

3.3 Ventilation

Choose a mounting location that is clean and dust fi@not install in areas where
there is rticulateor high pollution degreérom heavy industrial madgnery, corrosive
chemicals owelding orplasma cutting environments etc.

3.4 Mounting Guidelines

3.4.1 Clearance

PWII Series convection cooled and air ventilation is through the sialed up the
top. Leave at least #hiches of clearance on tredes and top for proper air circulation.

WARNING Never leave objects lying on the top of the unit which would prevent proper
air flow. Thisblocking of air circulatiomay result in an ovetemperature fault during
ChargingMode or Inverter Modewith high anbienttemperatureconditions.

3.4.2 WallMouning Holes

Mounting holes are provided for Wall Mount purposes. The location of these holes
areat the back side of the cabinet and will accommodatémounting hardwareFour
holes are provided andll 4 shaild be used when wall mounting.
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3.4.3 Knockout Locations

Electrical Knock Outs are providedtbree surfaces of the®WIl SeriesEnsure
all metal conduit is secured and tightened creating a good connection to earth
ground.Use an OhnaMeter to check that continuity between conduit and
protective earth ground haleen established.

WARNING; Drilling into cabinet mayoid warranty if metal filings causesit
failure.

WalkMount Hole Locatior@sPWII Series 125V
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Knockout LocatiorssPWII Series 125V
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4.0 AC CONNECTIONS

WARNING; Only qualified personnel thatre familiar with AC and DC installation
techniques and codes (such as an electrician) should perform the Installation.

WARNING; ThePWII Seriesontains lethal AC Voltages. Because of these hazzrd
high voltageelectrocution always shut down all sources of power before you install,
maintain, or service the unit.

WARNING; Remove all rings, watches, and other jewelry before doing any electrical
service or installation work. Always wear proteeticlothingand agpropriate personal
protective equipment (PPE) thatgsitablesuch as eye protection when working near
batteries.

4.1 Installing the Input Wires
Once the front cover is removed,

1. Ensure that the incoming AC voltage to #¢/Il Saesthe same voltage
rating as the VOLTAGE SELECT JUMPER. Removmserd t@ the correct
location if needed.

2. Ensure that the feed breaker from the panel e®ugh ampacity to allow for
the full rating of the load connected tthe PWII Series

Orce Feed Voltage andOLTAGE SELECT JUMPER matcheaé@tbsize is correct,

1. CGonnect theUtilities Feed Line voltage the Terminal Block LINE and NEU
(Neutral) Ensure that thevire connectiongo the terminal blockare tight by
briefly tugging the wire.

2. Gonnect CMDOL, CMD2 and CMI3B if Switched Qtputs are required. See
section 9.4 thru 9.4.2 for further load type details.

NOTE; AC Input and AC output wires must be run in separate conduit or raceways per
NEC ARTICLE 700. Please ensure all codstaauddrds are observed.

NOTE; PWII Seriesequires that the Neutral and Ground potential does not exceed
VAC for proper function. Anything abo%&/AC typically indicates that themeay bea
grounding issuer inadequate conductor size or continuifihis should be looked at
immediately ast could cause a safety concern.

NOTE; Neutral and ground should wer be tied together anywherin thePWII Series
Always keep Neutral and Ground wires separate and ensure no shorts occur.

NOTE; Neutral (NEU)n the PWII Seriess common to both the Input and Output.

Never mix Neutralfor the building wiringNonEmergency) with the Emergency wiring.
Dedicated wiring is requirebdy NEC code ARTICLE 700.
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4.2

Installing the Output Wires

Connect the loadvires to theNormallyOnoutput leads labeledN-ON or the
multipurpose NormallyOff/Switched outputOUT1, OUT2 or OUT3. Ensure that the
wire connectiongo the terminal bloclare securecdby briefly tugging the wiresSee
section 9.4 thru 9.4.2 for fther load type details.

1
2

3

4.3

Ensure that the @tem ON/OFF switch is in the OFF position before starting.
Connect 120 VAC or 277 VAC to the AC INPUT terminals LINE and NEU. Systen
ground should be connected directlytothedcd y S Q& 3INB Sy INER
Engire that the connected AC INPUT line voltage matches the VOLTAGE
SELECT JUMPERRmovend reinserting the plug to the correct position if
necessary.

Connect the load wires to the AC OUTPUT terminals. Load types cahdre ei
NormallyOn (NON)which arealways energize@4/7, or multipurpose
Normally-Off/Switched. OUT 1, OUT 2 and OUT 3 are controlled by CMD 1,

CMD 2, and CMD 3 respectively when used as Switched load types. If no
connections are made to the CMBEB1the QJT 13 will act as a NormaH@ff

load type and will only energizturing thelnverter mode of operation (Loss of

utility power or system test). See section 9.4 thru 9.4.2 for additional details

on load types.

AC Input(s) / Output(s) Diagram

A
NEU AC FUSE -8A Charger Faults Inverter Faults lartup Faults
N ] MLED1&2
LINE s =
CMD1 || =i
=
CMD2 | =~
CMD 3 3 ied LED strobe qty. = fault type:
Replace only i
N-ON Littel
= MXP
LU 5 [EEVENLITE PW-II
LU =0 See Product
oo i i . SYSTEM
wrs || < Installation/Operation O chg. I O TEST O E
NORMAL OPERATION =
Manual ] @ AC Present / Float Charging Ed
? ] :c Plnsml:}ﬂu\kl:cr'a‘ﬂmng
2 Rotate DIM ADJ (5 presels) to adjust margancy bower ON _ L]
; & emergency-mode dimming level. : TS&“EE::S::;‘;: apacily
5 Press appropriate TEST button to
- 120 energize load and verify acjustment.
L] vou DO NOT OVERLOAD Iy ON
jﬁl"'ﬂE:m Emergency 0-10 ¢ DAL Dimmer Interface (Option code - DIy O OFF
2
£ Omest (O] | O1est (O] [Oes (Ol —
B A % piy 2% pim 2% o 5
ouT1 ADJ. [[OUT2  aADL ||OUT3 ADJ, =

\

VOLTAGE SELECT JUMI
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5.0 BATTERY ANDC CONNECTIONS

WARNING; Only qualified personnel thatre familiar with AC and DC installation
techniques and codes (such as an electrician) should perform the Installation.

WARNING; Remove all rings, watches, and other jewelry before doing anyrelatt
service or installation work. Always wear protectivetising and appropriate personal
protective equipment (PPE) that is suitable such as eye protection when working near
batteries.

WARNING Batteries contain tremendous energy and can explodbaftscircuited.
Precautions should be taken to eliminate possible short circuits. Do not install batteries
until unit is completely mounted and secured in a permanent location with all conduit
andAC wiring connected.

5.1 Battery Inspection

Inspect he batteries for any physical damage such as cracks or any other sign of
leaking electrolyte. Batteries contain Sulfuric Acid which is highly corrosive. A leak from
a batterywill cause an unsafeondition.

5.2 Battery Installation

ThePWII Seriebatteries maycome preinstalled and preéerminated to the main DC
Battery Connectonf battery connections must be made, follow detail in section 5.4 for
the appropriate model you have.

Tip- It is best to insert the jumper between both batteries befthe batteries are fully
inserted into the supporting shelf. AftéfLLDCconnectionshave beermade insert the
o GGSNE Ol of Spinlcanre&oriatd theQritingypdaty énAhdght side of
the PWII Serieslectronics moduleSee section 5.4 forafailed illustrations.

5.3 DC Voltage of System
Thesystems D®attery voltage for thePWII Series 24VDC for both 125W and
250W modelsThis voltage is produced by connecting 12V batteriesn seriesfor the
125W model and a serigmrallel comection for the 250W model
All required cables are provided by the manufacturer aralcomepre-installed on
the batteries(model dependent)Allbatteries connect to a wiring harness in a-ffe
marg NJ G2 | 002 YLJ A &K ieduigemen®.330SYQa 5/ @2t il !

NOTE; Battery potentid does not haveyalvanic isolation from AC potentisattery
Negative is tied to Neutral.

10 | INSTALLATIOMRPERATION MANU.



5.4 Battery Wiring Diagrams

125W Inverted Single string of 24VDC
Connect Jumper and wires as shown belc

125W BATTERY DIAGRAM

- Jumper +

Battery 2
(B2)

Battery 1
(B1)

O

Blk O

O

24 VDC (2x12V)
+ Red

le j] |
+
B1 4

Plug

250W Inverted Two strings of 24VDC
Connect Jumpers and wires as shown be

w

Red
Blk
String 1 — Jumper +
=+ -_—
Battery 2 Battery 1
(B2) (B1)
Red
String 2 = Jumper + Blk
+ —_—
Battery 4 Battery 3

(B4)

(B3)

T - Blk

250w
BATTERY DIAGRAM

24 VDC/ 2 Strings

Red
Red

Blk
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6.0 STARTUP AND SHUTDOWN PROCEDURES

6.1 Startp

After the AC inpuaind output wies are conacted and the battergonnectoris
properly installed, the unit issady to be started up.
Ensure that the incoming AC voltage is reaching the unit by turning on all feed circuit
breakers. Once AC inpwtverified, simply turn othe §ystemON/OFFswitch The unit
will go thraugh a series adiagnosticgo verify proper connections and thewill go into
the charge modeThe unit is now o#line and ready. Verify that all load connections are
operating within the specifications of ¢hunit by measuring AC currents on both thelin
and load and measure all neutral currents to ensure line and neutral currents are the
same.

Press the Test button on the front panel to verify that thaltipurposeNormally-
Off/Switched outputsare alloperational andensure there areo overloadsy
measuring thecurrents.

If alarms occuduring startup, see section 8.5 thru 8fér possible explanationglso
see section 9.1 for Stalip Mode explanations

6.2 Shutdwn

To shut the systernompletely down simply place they8emON/OFFswitch to the
off position. If the unit isshut downfor a long duration please see Battery Storage
Section2.2 to ensure that the batteries are not damaged from the effects of self
discharge and high ambietégmperatures.

7.0 Specifications

The PWI Series systermanbe overloaded during normal operation when the
dimming option is used. The maximum allowable connected load for both the 125W and
250W model is 375WThe system must be tested to ensuretttize connected load
power does not exceed the systems rated power (125W/250W) while in the Inverter
Mode of operation.

Maximum Connected Load wiimming Opdin
375W
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7.0 Specificationgcont.)

Input
Voltage
Current

Frequency
Protection
Power Factor

Output

Voltage
Current

Frequency
Overload

Transfer Time
Output Distortion
Crest Factor

Load Power Factor
Output Types

Battery
Type

Charger
Rechargé&lime
Protection

Rurtime
DC Voltage
DC Cuent

Environmental
Operating Temp
Storage Temp

Relative Humidity

Physical
Cabinet
Cooling
Size/Weight

120 or277 VAQ; User Selectable

2.7A (120V)1.2A (277V) for 250Vatt Model
1.4A (120V)0.6A (277V) for 128Vatt Model
60Hz +/ 2 Hz

Easy access §Ast actinggx20 mmfuse

0.5 lead to 0.5 lag

120 or 277 VAG User Selectable

2.08A (120V), 08 (277V) for 250Vat Model

1.04A (120V), 0.45(277V) for 125Vatt Model

60Hz +/0.02 Hz crystal controlled during emergency mode
110 percent will generateverloadfault

50mSstandard (Optional 1 Second)

Less than 3% TH

10Xfor 125W and5X for250Wmodel

0.5lead to 0.5 lag

1xNormallyOn,3x MultipurposeNormally-Off/Switched

Premium Long Lif¢alveRegulated_ead Acid (VRLA)

3 rate with Temperature Copensation

24 Hour recharge standard

Automatic Low Voltage Disconnect (LVD) set at 1.67 VPC
Automatic restart upon utility return

90 Minutesat 25°C

24 VDC Nominal, 2.27 VPC float, temperature compensated
6.2/12.4ADC Nomindbr 125W/250Watt model respectively

20 to 30°C

-20 to 70°C(Electronics)
0 to 40°C(Batteries)
<95 % (nortondensing)

NEMA Type 1 enclosure, A&VG powder painted CRS
Natural Convectiolg No fans

15.4W12H4.25D/ 33lbs.(125W Model)
15.4W17.3H4.25D /57 Ibs. (250W Model)
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8.0 USER INTERFACE

There are two headsp LEDs to indicate system status and a recesseditgsin to
initiate the inverter to runin Inverter Mode Both LED1 and LED2 areéb2 f 2 NJ [ 95 Q&
will illuminate eiher solid, blinking, or chandeetween colors for different modes of
operation or faults. There are two distinct fault levelsinor andMajor. A Minor alarm
will not cause the system to suspend output and will operate although the fault exists. A
Major alarm will cause the system ¢ease all outputs and will need bereset. If a
Major alarm exists, it must be identified and fixed beftiie system can beperated.
To reset the Major Alarm, simply press the System Test button and the system will start
its selftesting diagnostics twerify the fault has been cleared.

8.1 LEDI10 ChargingModeand Line Input Status

When the LED1 iluminatedgreen the system isharging the batteries and the AC
is present. If LED1 is solid green, the batteries are fully charged or neahfaiyed. If
the LED1 is blinkirngreen the batteries are being charged ahigh capacitandthey
are notat the float voltage level yetWhen the LED1 is red, it is an alarm/fault condition.

8.2 LEDX InverterModeand Battery Level Indication
When the LED2 is illuminatgellow, the system is running dmverter Mode If the
LED2 is solid Yellowhe voltage of théattery is above 11.4 and 22.8 for 12 and\ZaC

systems respectively. If the LED2 is blinkielp¥, the battery voltage is getting low
and has less than 30 minutes of run time I&fthen LED2 is red, it is in an alarm/fault
condition.

8.3 Minor Alarm

The systems minor alarm occuwwile in Inverter Modef a load change has been
detected. The system wilutomaticallystore the operatingutput currentwhen it
transfers tolnverter Modeafter five secondslt will thenactivelycompare the stored
value against the current value. If the current value of ltseed current deviates by more
than 10 percent high or low, it will generate a load change alamhich is a Minor
Alarm. If this alarm is present, the LED2 hlilik betweena Yellow and Recblor.

8.4 Major Alarms

The system Major alarm can aron three distinct mods¢ System StartUp Mode
Charge Mode anthverterMode. Major Alarms are latching faults which must be
addressed and the system must be reset by eifiessing the System Test button or by
a power cycle reset turning the SystenON/OFF switch off and then back on.
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8.5 StartUp Faults

During power on and initialization, the system goes through a series of checks to
prevent hardware failuresrhichcan occufrom common wiring or installation errors. If
Faults are discovered during the staip sequencel EDIChargerand LEDZInverter)
will both illuminate redand will blink a specific quantity which correlates to the fault
type. Listed lelow arethe fault types and the blink quaniis associated with each of
the fault types To clear the fault, press the system test buttdteaproblem was
diagnosedrepairedwhichinitiatesa new system stastip.

INCORRECT AC (LED1/LEDBIiInk)
Indicates that the incoming AC voltage does not match the VOLTAGE SELECTpdSINIPER
Simply removehe jumper and connect to the correct location.

VOLTAGE SELECT JUMPER (LED#&/2 BDI@KS)
Indicates that the VOLTAGE SELECT JUMPER$erietl. Insert jumper to the correct location
that the Incoming AC voltage matches the VOLTAGE SELECT HdktfiER

TRANSFORMER WIRING (LED1A&Bfnks)
Indicates that the blue and yellow wires for the main transformer are reversed.

LOW BATTERY (LED1/L&EDBIinks)
Indicates that the battery voltage is incorrect or too low to start the system. ICthecconnectors
and wiring of the batterieandmeasure the DC voltages to ensure they are above 12V.

OVERLOADED1/LED25 Blinks)
Indicates that there is too much load connected or there is a short circuit. Check the connec

load wiring and/or redz0S G KS O2yySOGSR t2FR G2 GKS L%

INVERTER (LED1/LE@BIlinks)
Indicates thathere is fault with the Inverter module.

BACKFEED (LED1/LBDBIlinks)
Indicates that there is an AC voltage béekding the output termina. This fault means that the
PWII Series was wired incorrectly between the output terminal and the $ad(

8.6 Chargr Faults

While the batteries are being charged, the system will continuously check for faults
as part of its diagnostic capabilitid€ED1 (Charger LED) will illuminate raad will blink
a specific quantity which correlates to the fault type. Lidbetbw are thefault types
and the blink quantities associated with each of the fault types. To clear the fault, press
the system test button after problem was diagnosed/repaivetichinitiatesa new
system starup.

OVER TEMPERATURE (BEMlink)
Indicates thatheMOL9 ¢ Q& | SFGaAy |1 GSYLISNF (Gdz2NB KI &
after it cools down so no reset is required.

VOLTAGE SELECT JUMPER QEBlinks)
Indicates that the VOLTAGE SELECT JUMPER is not inserteidnipgerto the correct location <
that the Incoming AC voltage matches the VOLTAGE SELECT JUMPER.

PWII SERIE$ 15



AC FUSE (LEBB Blinks)
Indicates the AC fuse has blown. Check for overloads and wiring errors and replace fuse.

CHARGER/INVERTER (I¢&DRIinks)
Indicates that there is a fault with the Charger/Inverter module.

8.7 Inverter Falis:

While the batteries are being discharged in the Inverter Mode, the system will
continuously check for faults as part of its diagnostic capabilitiE®2 (Inverter LED)
will illuminate red and will blink a specific quantity wiiicorrelates to tle fault type.

Listed below are the fault types and the blink quantities associated with each of the
fault types. To clear the fault, press the system test button after probles w
diagnosed/repaired whichitiatesa new system stastip.

OVER TEMPERATURBEZBH. Blink)
Indicates thattheMOC9 ¢ Q& | St GaAy]l GSYLISNI (dzNB K| &
after it cools down so no reset is required.

VOLTAGE SELECT JUMPER {EBInks)
Indicates that the VOLTAGE SELECT JUMRER&erted Insert jumper to the correct location
that the Incoming AC voltage matches the VOLTAGE SELECT JUMPER location.

BACKFEED (LE®2 Blinks)

Indicates that there is AC voltage already at the output terminals-Eestting into it. Thisgult
means thathe PWII Series was wired incorrectly between the output terminal and the load. !
this fault was already checked at power up, it is possible that there is a remote transfer devi
which is backKeeding during Inverter operation.

OVERLOAD (LED2 Binks)
Indicates that there is too much load connected or there is a short circuit. Check the connec

f2FR GANRY3I FYRKk2NI NBRdzOS GKS 0O02yySOGSR f

INVERTER (LED3 Blinks)
Indicates that there is fault with theVerter module.

LVD (LED& 6 Blinks)
Indicates that the inverter ran on battery until the Low Voltage Disconnect (LVD) point. This
will only be present for 1 minute and then the system will turn iteéif
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9.0 SYSTEM OPERATION

9.1 Starup Mode

When thePWII Seriess first turned onusingthe SystemON/OFF switchit goes
through a sequence of selfsts whichensures proper connectionsare madeandit also
checlsfor faultsthat may be presentTre invertermust qualify several things before
advancingo the Battery Charging mod&here will be two distinct clicks of relays as it
goes through the selfheck sequenceAfter all the StarUp diagnostics are performed
the PWI Serieds OK to proceed to the Battery Charging mode

9.2 Battery Charging Mode

The Battery Charging mode is where the system will remaimémst of the products
life. In this mode, AC power is being pasfed the INPUT Atrough to theOUTPU
ACand subsequently itbadsare being powere@nd theinternal battery charger is
maintaininga float chargeThe charger isegulating orfloatingthe batteriesat 2.27
Voltsper Cell (VPC) and is temperaguwrompensated to 4mV per deg(j&&r cell)
centered at 258C.For higher temperaturedloat voltagesgo down For lower
temperatures, float voltagesgo up.

ThePWII Seriesominal DC battery voltage 22 VDGor the 125 and250W model
The systemfloat voltage isset t02.27 VP@vhichcorrespondsto 27.24 VDC fdboth
125W and250W modes.

Low Voltage Disconne(LVD isset to1.67 VP©r 20.1 VDC for th#25W and250W
models Float voltage varies with temperature, LVD voltage is fixed.

Typical voltages that th®@WII Seriesharger would float the batteries are:

10 Deg. C 27.60 VDC
15 Deg. C 27.48 VDC
20Deg. C 27.36 VDC
25Deg.C 27.24VDC
30 Deg. C 27.12vDC
35Deg. C 27.00vDC
40 Deg. C 26.88vDC

Above 40°Cno addiional compensation is performed.
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9.3 InverterMode

InverterMode can have several other names such as Emergency PowBiattedy
PowerMode. This terminology may be used throughout this document.

Duringlnverter Mode the inverter is producing a pure sine wave for the output loads
and the batteries ee being disbharged. The output current is limited by an active pulse
by pulse current limit technique arateventsthe inverter from failure.

In the event of an overload there are several ways that the inverter will protect itself.
First is the puls by pulse it and second is by average sensing. The pulse by pulse is a
transient protection and occurs in the miesecond time scale, the average sensing
looks at a heavily filtered signal and occurs in the seconds time scale.

Since the crest faor isveryhigh on thePWII Serigdoads that have high inrush
currents are quickly up and runninghis is very beneficial wiwitched oMNormally-

Off loads The NormallyOnand multipurpose NormaliDff/Switched aitputs all
producevoltage duringnverter Power mode.

9.4 ACOutpufs) Types

9.4.1 NormallyOn Output

There is one Normal@n Output located on the terminal block and is labele®N.
The NormallyOn Output is energized 24/7 as long as the system is powered on.

9.4.2 NormallyOff/ Switche®utput

There are threenultipurposeNormally-Off/Switched output{OUTL, OUT2 and OUT
3)which can beenergizedon and off during the charging mode of operation. These
outputs arecontrolled byapplying an AC voltage the Switched @mmandinput CMD
1, CMD2 and CMD3B respectively These output typedunction as an interface to energy
saving controls such @sne clocks, daylight harvesting, phesensors or any building
occupation sensing

NOTE When thePWII Serieshanges modef operationfrom Charge Mod¢o the

Inverter Mode, ALLoutput typeswill automatically energizeegardless of the state of
the Switched Command Input
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10.0 WARRANTY

There are two separate warranty periods for tR&/Il Serie€entral Inerter System.
The Electronid€abinet warranty period is fory&ears from the date of shipment. Itis
warranted against defects in workmanship and materials under normal and proper use.
The batteries are covered under a separate warranty and these dusatiay change
dependent on battery type.

BATTERY TYPE WARRNTY DURATION
Standard VRLA 1 year full, 9 years proata

10.1 Technical Service and Support

Our technical support staff is available before, during, and after the installation for
help on any detail of this product. Should you need hplpase contact our sgice
center at:

Service Center 1-800-967-5573

Weare available during normal business hours Eastern Standard Time Zone.

10.2 Return Material Authorization (RMA)

At no time will material be accepted as returngdods without a RMA number issd
from the factory. If parts are deemed defective by our Technical Service group and are
troubleshot at the site to be defective they can be exchanged at no cost during the
warranty period with an RMA.

When returning déective parts back to the faoty, the RMA number must be written
on the packaging, bill of lading, or shipping labels so it can be properly identified.

Technical Service will make every effort to troubleshoot the problem over the phone
before an RMAwill be issued. Phone troublesoting may save both the customer and
manufacturer added time anexpense Goperation is greatly appreciated.
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11.0 MAINTENANCE AND SERVICE

CAUTION Whenever maintenance and service is to be performed, it may be desi
to shut unit down. Please refer to Start up and Shut Down procedures for details.

CAUTION Always assume AC and DC Voltages are present &wHeSerieterminals
becausehe inverter is capable of providing output voltage from the batteries when
thereis no AC input. The unit can pass through AC voltages from input to output v
batteries connected if the installation switch is on.

Routine Maintenance

Routine Maintenance should be considered any maintenance that doequoire
removing the In® NI SNE Q T NP y (maitdehan&NikludepstiSdc dieadinig A a
of dust from the cover and cabinet base to ensure proper convection air flow. Since no
fans are required on this system, air flow moves by convection. Convedition
circulation is from bottom to top as heat naturally rises.

Keep all foreign objects off the top and away from the sides of the unit as these may
impede convection air flow.

PWII Serieautomatically performs monthly tes{gvery 28 daysPWII 8rieshas a
selfclearing28 day counter and resets any time the uménsferredto the Inverter
Mode. If on day 14 the unit had brief power outage the counter gets reset and 28
days later (pending no other transfers) a monthly test would be performed.

A quick test by manually pressing the test button will transfer the systetieto
Inverter Modeand will turn on all the conneet loads such as the multipurpose
Normally-Off/Switchedload.

Ensure there are no faults present. If there are faytiease refer to théJser
Interface section for a complete detail of what this fault may indicate.

Monthly Test- Bypressing the TEST button on the front panel, the unit will transfer
the Inverter Mode. This testill run for at least 15 seconds and will exit back to Batt
Charging upon synchronizing to utility power.

Yearly Test TheNFPA code requiresaha yearly test of 90 minutes be performed a
the system must be able to run the full 90 minutes withgoing into a LVD fault.

A yearly test of 90 minutes can be initiated by holding in the TEST button for 5
secondsAn alternate method of pdorming the 90 minute yeayltest would be to turn
off the inputfeedbreaker for the 90 minutes and then-gpply when the 90 minute
duration is complete.

11.1 Battery Maintenance
The batteries used in theWII Serieare sealed lead calcium and asgmed
Gal AyiSys gOEKCALESNY YIe 68 YAafSHRAy3
periodic maintenance even if it only consists of a visual inspedtienrecommend the
following maintenance plan:
1 Once every 6 monththe batteries should be visually inspected for cracks,
leaks bulging or deformities and corrosion buildup on terminals.
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11.2 Battery Replacement

PWII Seriess a UL approved and listed component with exact battery requirements.
Failure to replace the batteries with the exact same type will VOID the UbadpFor
battery replacement, please call the service number listed in the warranty section so
that the unit performs as it was intended.

To remove the batteries, shut the unit completely down by turning off the System
ON/OFFwitch and remove AC per Feed source by turning off the input circuit
breaker.Disconnect the Battery Connector from the PCBteremoving the inverter
assemblyRemove the Inverter Assembly by removing the 4 nuts that attach it to the
cabinet.Carefully remove the connect®ifrom the batteries, remove the battery
brackets with a nut driver or socket extension and then lift iagteries out of the
cabinet.

TIP¢ If the batteries are to be replaced, discharging the batteries byingin the
Inverter Mode can be beneficidfirst, it verifies the batteries need replacing if it doe
not make 90 minutes of discharge tim8econd, it depletes the battery which reduce
the faul current. By running the battery to LVD, the available fault current would be
substantially less and safer if an inadvertent short circuit were to happen during th
removal or transportation process tihe recycling facility.

WARNING; Only qualified personnel thatre familiar with AC and DC installation
techniques and codes should perform the removal and replacement.

WARNING; Remove all rings, watches, and othewglry before doing any electrical

service or installation work. Always wear protective clothind appropriate personal
protective equipment (PPE) that is suitable such as eye protection, etc. when wor
with batteries.

WARNING Batteries contain #mendous energy and can explode if short circuited.
Precautions should be taken to elimingiessible short circuits.

WARNING; Batteries contain lead. Follow all local and state requirements for battt
disposal. Please dispose of properly by recycling.

WARNING; Always use the correct tools with insulated handles and wear the
appropriate personal protective equipment (PPE) required for battery work.

DONOT TOUCH BATTERIES UNLESS TRAINED OR KNOWI EDGEAI

All means must be taken farevent an inadveent short circuit- ensure that all lugs
are secure and insulated afteemoval from the batteries postf the short circuit
creates a welded lug so that the short circuit remains conducting current, the battery
may explode.

Extremedanger and bodily injury can be caused by primary and secondary effects of
the short circuit. Primary effectsould includeburns, vision or hearing loss. Secondary
effects could be falling off a ladder other sustainingnjuries

To installnew bateries, see section 5.0 Battery and DC Connections
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12.0 Fire AlarmDimming Option

12.1 Overview

TheFire AlarmDimming Module option providesiterface into a fire alarm system
with 12-24V(ACor DQ andthreeindependentzones of 610V/DAL low voltage
dimming for Emergency Lighting. This option allows light levels Emergency Mode to be
different thanNormal Mode. When used in conjunction with the inverters Switched
Outputs (which controls the Line Voltage AC Power to itttares) the dimmig
interface module will automatically transfer the low voltage dimming signals to a user
preset state between full output (no dimminghd 2 percent dimming levels.

When theC A NB  bidnal Npe€2aEt, OUTB willenergize andhe dimming signal
sourced fromthe5 Laa! . [ 9 9 a9 wD9UED driveOnlill trarigr vo 3he {
USER PRESEVels.

12.2 Operation

The Dimming Modulerovides 3 independent channels ofl0V/DALI control signals
for use in Emergendyighting. A simplified block diagn of one channel is as follows:

PWII Series
DIMMABLE DIMMERMODULE | ovmer
EMERGENCY DRIVER CONNEC
FIXTURE CONNEC O/'C DIMMER
o OR
0-10V/DALI 5 CONTROL
COMMON Pse' .
. resets

During normal operation, the DIMMABLE EMERGENCY FIXTURE is connected directly
to the DIMMER OR CONTROL through the DIMMER MOBULE \Signaimdlyl-
Upon loss of power or during asystemiies (KS 5Laa9w ah5![9Qa
changes state so thahé User Presets (5 presets 10020%) will assume control of the
dimming level for the DIMMABLE EMERGENCY FIXTURE.

The DIMMER MODULE is not to be used for line voltage and is only infendied
voltage signals less than 20 VDC, 200 Uskr Presetare reversepolarity protected
anddo not source curreng, they can only sink current.
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DIM1, OUT1 and CMDall work together as a zone. CMZontrols OUT to turn
on and off with dine voltage signaluring normal operation (charge mode). Also during
this time, the DIMMABLE EMERGENCY FIXTURE is connected directly to the DIMMER O
CONTROL through the DIMcontrol relay.

During Emergency or Inverter me of operation, the OUT automatically energizes
from the Inverter and the DIM internal relay transfers to the DIMUSER SETTINGS.
The DIMMABLE EMERGENCY FIXTURE will automatically change light levels during
Emergency or Inverter Mode to the USER FERB&lue.

DIM2, OUT2, CMD2 and DIM3, OUT3, CMD3 also workas independentones.

12.3 User Preset$DIM ADJ)

There are 5 user presefwhen using @L0V interfaceWwhich can be changed by
rotating the DIM ADJither clockwise@QW)for brighter and counter cloakise (CCW)
for dimmer. The furthest CW rotation is an Open Circuit or 100% light level and the
furthest CCW rotation is abodd or10% dimming level. The User Presets are current
dependent which means that the values will change depending upon how much current
the Dimmer Module has to sink. Provided below is a typi¢aRelationcurve for the
different USER PRESET positions vatlousLED drivecurrent levels100% levels are
not shown(open circuit) ashese are onlyPosition 15 dimming levels.

TIP- If the DIM ADJs set to provide 100% light levels to the fixture, the gigymmon)
wire is not neededThe gray wire is a cuméreturn pathfor the driverand is only
required when dimming tdight levels lower than 100%

TIP¢ The TEST Button on ti#M 1, DIM2 and DIM3 circuits will causéhe internal
signal relay teswitch to the USER PRESET value. This is very helpful to adjust th& DIM1
signal ad check for illumination and power consumption levels

Dimming Board V/I Relation

10
__ 8
b —>— Position1
O 6 |k —tr A
g —&—Position2
s 4 Position3
> a o V'S
2 o*° M A —A— Position4
0 Position5

0 20 40 60 80 100 120
Current (mA)
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12.4 Fire Alarm/Dimming Connections
For convenience, the manufacturer provides removable connectors for both the
dimming and the fire alarm interface. These connectors adagierwiring for the
installer since it can be terminated outside the equipmeant thenplugged in
For the Fie Alarm function, apply 124V AC/DC to the 2 position connector B8t
the Dimming Interface connect DAL{1OV violet wires into the connector ddplease
observeDRIVERNd DIMMERpositiors on the terminal blockince this matters when
using any dimming level other than 100%.
DRIVERSs connected to the DIMABLE EMERIGY FIXTURBES8VMERS connected
to the DIMMING OR CONTROL signal. Please see section 12.2 for detailed signal flow.

V.
by

Pin No. - Function

- DIM1 DRIVER
DIM1 DIMMER
DIM1 COMMON
DIM2 DRIVER
DIM2 DIMMER
DIM2 COMMON
DIM3 DRIVER

- DIM3 DIMMER

- DIM3 COMMON

 Fiples st

CENDIP N~

1- Fire Alarm +/-
2- Fire Alarm +/-

NOTE DALI interface requires the DIM ADJ. to be in the furthest Clock@isg so
that the relay opens during Inverter Mode of operatiddimming requirea DALI signal
which the PWII Series does not provide.
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12.5 Testing the Dimmer Option:

Once the gstem is completely wired full testshould beperformed to ensure proper
dimming levelandensure that the system is not overloaded during Inverter Mode. To
test the system, we recommend that a current clampis used to measa OUT 13
current levels during the Charging Mode.

During Charging Mode, the Emergency Light fixture are controlled by the dimmer
since the 610 V signal is connected through the small signal control relay contacts.
Measure the current on OUT3 ard ensure hat the sum of all the outputs do not
exceed the Inverters ratings.

By pressing each circuits respective TEST button the Emergency Lights will be
controlled by the Dimming Option. The dimming level can be adjusted to full brightness
if the DM ADJ. isotated fully clockwise (CW) or can be dimmed by rotating the DIM
ADJ. counter clockwise (CCW). Measure the current on GBJAntl ensure that the sum
of all the outputs do not exceed the Inverters ratings.

Finally, press the SYSTEMTTE&ton toensure all lights are illuminated and that
there are no faults when running in Inverter Mode.

Charger Mode Operation

While utility power is present, the Inverte

is in the charging mode. DIMORIVER Terminology

connected directly to DIM DIMMER

through a small signal relaythis allows

for the Normal Lights and the Emergenc Charger Mode:

Lights to be controlled from the Dimmer.  Utility Power is present and Inverter
CMD 1 instructs the OUTtd turn on/off. charging the batteries

Inverter Mode:

Utility Power is not present
(Emergencyyvhich sigmls the
inverter to provide output power anc
discharges the batteries.

Inverter Mode Operation:

When the Inverter senses a utility power
loss, it transfers to the krerter Mode. DIM
1 DRIVER disconnected/isolated from
DIM 1DIMMERby a small signal relaythis
allows the Normal Lights to be
disconnected/isolated from the Emergen
Lights. The Emergency Lights will go to
brightness or to a preset level adjusted
internally in the Inverter. AC Output OUT
is energized regardless of the state of th
CMD 1.
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13.0 Typical Wiring Diagrams

DIAGRAM #
Input
Power NEU I
0
LINE
Earth GND 2
’7l ; AC Outpyy
N-ON
Operation:
Normally-On output is ALWAYS
energized 24/7. Use this output

when you need a continuous-
interrupted source of power.

Note:
LED Fixture Neutral wire not show

Always run dedicated hot and LED Fixture
neutral wires to emergency fixture

per NEC code.

Wiring Diagram showing Normaiy Output
Use for NighiLights or any other 24/7 lllaination
requirementssuch as downstream ELCD transfer devices
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DIAGRAM #.

Input
Power e
NEU B
—
0
LINE
Earth GND
/7 " AC Outpyt
OouT1
OuT 2
) -OR
Operation: OUT 3
Normally-Off outputs are energize:
in Inverter Mode ONLY.

Use this output when you need to
illuminate lights only when the is
a power outage.

Note:

LED Fixture Neutral wire not shov
Always run dedicated hot and
neutral wires to emergency fixture
per NEC code.

LEDFixture

Wiring Diagram Using Normaff Outputs

Use when Lights are energiz€NLYuring InverterMode of

operation
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