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Introduction

Congratulations on selecting one of the fine products from the leader in-pmtection technology.

Our wide product offering includes Uninterruptible Power Systems (UPS), power conditioners,
automatic voltage regulators, and specialty transformers ¢ergpputergrade, medicagirade). Since

1972, the manufacturer has shipped many of these fine products to discerning customers around the
world for use on sensitive equipment and critical applications.

TheWave Rider AscentlL924 UPSis a selfcontained unit that provides backup povarthe

Elevator, andluorescent and incandescent lighting sources such as overhead fixtures and exit signs.
During power outage, thBPSprovides120 minutes for Elevator Back up and rAibiminutes of

lighting power to ensure a safe building evacuation. On line puitith modulation (PWM) handles

the switchover from utility power to battery power automatically, without interruption or manual
intervention. Convection cowolf) allows the inverter to operate virtually silently.

Scope andAudience

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.

Note Notes emphasize or supplement important points of the main 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
the hardware.

B PP <e

DANGER The Danger symbol warns users of possible injury or death if instructions 4
not followed.

Electrostatic This symbol warns users that the equipment is sensitive to electrostatic

Sensitive discharge (ESD) and could be damaged if users do not take appropriate
precautions such as using a grounded wrist strap when touching or handli
equipment.

Electrostatic Components are Electrostatic Discharge Susceptible (ESDS)

sensitive

Use a grounded ESD wrist strap.
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Warranty Registration and Warranty Certificate Request

Web:www.800pwrsrvc.conunder download tab

Service

If you require assistance, fill out a Service Report Formvat.800pwrsrvc.comemail us at
service@800pwrsrvc.coror call our 24hour toll free hot line (800977 78 2) . Pl ease have
SERIAL NO. from the StaftUp label located on the top right front door for speed assistance.
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Chapter 1. Overview

This chapter provides an overview of the ThHRfe®ase Wav®ider Ascent

TheWave Rider Ascergquipment herein shall be referred to as UPS, Elevator Backup and or
Lighting Inverter.
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Overview

1.1 Specifications

Typical Specifications

Input / Output Current

100/80 120/96 160/128
Input Voltage (vac) 208Y/120
Output Voltage (vac) 208Y/120
Input Max Current (Amps) 115 153 192 230 306 383 460 613
a“r;%‘f)'\"ax Current 105 139 174 208 278 348 416 556
Input Voltage (vac) 480Y/277
Output Voltage (vac) 480Y/277
Input Max Current (Amps) 50 67 83 100 133 166 199 331
8:3‘;;%%';‘;‘96 45 60 75 90 120 150 181 241
Voltage (vac) Three Phase, 208Y/120, 480Y/277 VAC
Voltage Regulation +10%
Frequency (Hz) 60 Hz £5%
Power Factor 0 0.97
Crest factor 3:1 Typical
Overcurrent protection Electronic / Circuit Breaker
Power walk-in time 20 sec from 0 to 100%
Number of wires 4 Wires plus Ground
Power connection Hard Wired (Compression Terminal Block)
Voltage (vac) Three Phase, 208Y/120, 480Y/277 VAC
Voltage regulation At 100% Unbalanced Loadi +1%
Frequency (Hz) 60 Hz + 0.1 Hz
Waveshape Sinusoidal Wave
Total Harmonics (THD) Less than 2%
Crest factor 31
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Overview

Power factor 0.8

Overload Overload: 110-125%:15 minutes/125150%: 5 minutes/Higher than 150%: 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 Hard Wired (Terminal Block)

Battery run time 120 Minutes

Battery type Sealed, Maintenance Free, AGM, VRLA

Nominal dc voltage (VDC) |348 VDC

Overcurrent protection Circuit Breaker

Packaging Batteries are housed in External Battery Cabinet(s)

Monitoring and Communications

LCD Screen Real time status, Data or historical events, Parameters, Real time clock, inverter & alarm

LEDs Up to dateinformation (status), Audio alarm

Relay interface (Dry Seven (7) N/C dry contacts (Optional)

Contact)
Contact rating Maximum rating is 16A/250VAC (16A/30VDC
Interface connection Terminal Block

Environmental

Surge with standability ANSI C62.411980 categories A & B

Operating temperature Meets NEMA requirements

Operating relative humidity [0 to 95% noncondensing

Altitude Less than 1500 meter (5000 feet) Above Sea level
Cooling Air cooled-forced air (fan)
Physical
Dimensions* (UPS) 24 ~ 50 kW 6471 128 kW
(Wx Hx D in Inches) 34x75x31.5 55.5 x 75 x 31.5
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
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Cable entry

Top, Bottom for Raised Floor

Mounting

Four (4) mounting holes are provided for anchoring to floor, Hardware to be supplied by others

*Shaker table teleigtd units are 630 in

Due to continuous product improvement, this document is subject to change without prior notice.
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Overview

1.2 Product Description

The Three Phase UPS is manufactured to provide critical power for Elevator, Elevator Cab Light and
Building Emergency lighting during a power outage. The Battery Backup meets or exceeds the life
safety codes of UL924, UL1778 and NFPA101. These codes were established to allow Elevator
Battery Backup System to provide critical power to the Elevator as well adianogpwith UL924
requirements during a power failure.

The Elevator Battery Backup System equipment herein shall be referred to as UPS.

Three Phase Elevator Battery Backup Standard Series and Seismic series have been certified to
Ul1778, UL924.

If input power to the inverter is lost during a power outage, the system draws clean sine wave power
automatically from its internal battery supply without any interruption and with zero transfer time.
Power provided is 120 minutes to elevator and 90 regnbackup for the building emergency

Lighting to allow sufficient time for safe and orderly evacuation from the facility and operation of
elevators.

The output transformer provides multiple output voltages as well as input voltages that are different
than the output voltages. The standard VRLA (Valve Regulated-d&dyl maintenanctee

batteries provide 120 minutes of backup power as standarajeniffime for safe and orderly
evacuation from the facility.

In case of a power failure, Wave Rider Ascent a UL924 UPS utilizes a bidirectional operation to
provide the backup power to the Elevator up to 2 hours (120 minutes), with delay transfer and still
suitable for all lighting loads including per UL 924 any dmnation for electronic and security
systems, Power Factor Corrected SBaflast Fluorescent, Incandescent, Quartz Restrike, Halogen,
HID, HPS and LED Lighting during battery backup operation.

The Three Phase Battery Backup has an internal bypass circuit, which maintains the power to the load
in case of internal system or component malfunction.

The UPS provides optional comprehensive monitoring capabilities. In addition to the LCD display, it
provides fourfacility Interface (Dry Contactdpr remote monitoring capabilities.

The UPS contains optional; AS 400, RS 232, RS485 data transmissioR p&btgith optional
software and many other communication options.

The unit is an otine three phase PWM high frequency, digital signal processing, Green Mode
(Hybrid design),Table4-1 for available ratings The Elevator Battery Backup System is listed for
compliance to UL1778, UL924, UL924A and CSA107.1 standard, and compliant with NFPA 101
(Life Safety Code). The units are available with an input or output voltage of:

T 480Y/277
T 208Y/120 VAC.

1.2.1 Standard Series

420-MAN -EL Pagellof 115



Overview

Table 1-1 UPS Cabinet Dimensions

UPS Cabinet Size Typical Battery Cabinet (Standard
(W x Hx D in Inches) Battery)

24-50KW 51x 70 x 30.5

34 x 75*x 31.5 .
30-60KVA Refer toFigure4.4
64-128KW

55.5 x 75* x 31.5
80-160KVA

SN

—
Y

64KW-128KW

Figure 1.1 UPS Cabinet

* Shaker Table Tested (HCAI OSP) Units
details.

have
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Overview

Table 1-2 UPS Cabinet Dimensions for Zone 4 (With Seismic Brackets)

KW UPS Cabinet Size* Typical Battery Cabinet
(W x Hx D in Inches) (Standard Battery)
24-50KW ) 58.75 x 70 x 30.5 (Including
30.60KVA 40 x 75 x 31.5 (Including brackets) brackets) refer to Figure 4.7
64-128KW . 58.75 x 70 x 30.5 (Including
80-160KVA 62 x 75 x 31.5 (Including brackets) brackets) refer to Figure 4.7

80KVA-160KVA 13}

NS
30KVA-60KVA

Figure 1.2 UPS Cabinet for Zone 4 (With Seismic Brackets)

* Shaker Table Tested (HCAI OSP) dimensions; consult the factory for more details.

KW UPS Cabinet Size Typical Battery Cabinet
(W x Hx Din Inches) (Standard Battery)
24-50KW . 58.75 x 70 x 30.5 (Including
30.60KVA 40.75 x 63 x 31.5 (Including brackets brackets) refer to Figure 4.7
64-128KW . 58.75 x 70 x 30.%Including
80-160KVA 62.5 x 63 x 31.5 (Including brackets) brackets) refer to Figure 4.7

420-MAN -EL Pagel3of 115



Overview

1.3 Product Main Features

1.3.1 Rectifier

The main function of a rectifier is to convert the AC input to DC power to the inverter. The inverter
then converts the DC power to AC power for the load. UPS uses the most efficient method of
charging to charge the batteries which is the DC power.

The UPS uses-Bulse or 1ZPulse fully controlled rectification

AC RECTIFIER bC
BREAKER INDUCTOR
NPUT _ OUTPUT
O 43/0 (I b | * O
+
SCR .

I CAPACITOR

Figure 1.3 6-Pulse full control rectifier

PHASE SHIFT
TRANSFORMER

AC RECTIFIER SCR OUTPUT
BREAKER INDUCTOR
INPUT L
@) O/ o v *
*_ CAPACITOR

SCR

‘UUU

‘UU U‘

Figure 1.4 12-Pulse full control rectifier

The UPS sizes 160KVA use the €ulse fully controlled rectification (optional Jiulse).

Addition of an inductor before rectifier improves the power factor, smooths the current waveform and
eliminate the harmonic current.

The control circuit regulates the DC bus within 1%. Soft walkircuitry (approximately 20sec.) and
current limit circuitry is used to prevent over current or instantaneous surge current. Adding extra
undervoltage and overvoltage protection improvesdhability and will shut down the rectifier in

case of abnormal conditions. The DC bus is adjustable for different type of batteries. The power
components that are used can handle extreme high current. The rectifier operates under wide range of
AC input from 177 to 300 VAC to operate under all power conditions.
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The UPS sizes 80kva and above thepiBse full controlled rectifier to improve the power factor and
reduce harmonic current drawn by the rectifier.

A phase shift transformer is added to reduce the total current harmonic current to about 15% and
improve the power factor to over 0.8. The input inductor makes the UPS much more reliable and
rugged.

Since the input KVA and harmonic current drawn is minimized, fulfilling the worldwide energy
saving requirements the user does not have to increase the input breaker and cable sizes.

A harmonic filter is used to lower the harmonic current. The total harmonic current can be reduced to
approximately 9%

The harmonic current can be further lowered by adding harmonic filters (factory installation
available). The total harmonic current can be reduced to approximately 9%.

To reduce the harmonic current further down to approximately 7% for larger KVA ojiitsnal 18
Pulse rectifier is available.

1.3.2 Inverter

O Per
— —
AC
uuuj_—o
1 o o
AC
— —

Figure 1.51GBT Inverter

The inverter is composed of IGBT, inductor, capacitor, snubber, control circuitry and protection
circuitry. The inverter converts the DC power from the DC bus to AC power to supply the output
load. The UPS uses IGBT technology which switches at frequereyesid the audible range,
therefore producing no audible noise.

The UPS uses voltage regulation circuitry to limit the voltage variation within 1%. Special
compensation circuitry is added to eliminate the output distortion. Every component is oversized to
accept the wide DC input range (from 285 to 420VDC), so thaiutput waveform remains

sinusoidal throughout the range. With the aid of dynamic feedback loop the inverter will keep a sine
waveform even under ndmear load.
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An independent inverter is used for each phase, each inverter has its independent feedback, so that the
voltage is unaffected when load is added to the adjacent phase, producing excellent voltage regulation
under 100% unbalanced load.

The IGBT is operated in its optimal condition to obtain best efficiency, so as to reduce the power cost
of the user.

Due to more frequent failure of the UPS because of the inverter failure a redundant protection circuit
is used to protect the inverter. A strong snubber is added to suppress the spike and neise. Semi
Conductors, fuses and maximum ventilation are integjiatthe UPS design to make unit sustain
overload and high peak current due to the load, higher efficiency, and improve the unit MTBF.

1.3.3 Static Switch
AN

reserve O — — reserve O P N
d la
33 33
] AN -
INVERTER - O P! %E INnVERTER - O ;! — %E

] 2| o ' 21 o

RESERVE MODE INVERTER MODE

Figure 1.6 Static Switch

The static switch is composed of two pairs of SCRs, connecteddbekck. The switch can transfer
the load from reserve to inverter or from inverter to reserve without losing power at the output.

Detection circuitry is added to the control circuit to achieve zero dead time transfer. Additional
detection logic is employed to control the static switch should transfer. For example, if under normal
mode operation output is short circuited, the UPSattetle short circuit and stops the inverter. The
static switch will not transfer the power to the reserve circuit, which could damage the reserve
breaker. In case of an overload, the UPS will stop the inverter after a period the inverter can endure,
and ten transfer the load to the reserve circuit, since the overload capability of the static switch is
higher than the inverter.

The transfer action is determined according to the resepeg voltage and frequency to protect
supplying incorrect power to the load. Finally, there is a double check by the CPU as to whether the
transfer is successful or not.

1.3.4 Regen Manager

During a power outage, the optional Regen Manager converts regenerative power generated by
elevator to DC power supplying power to the batteries thus extending the Battery Backup time.
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During normal mode, the optional Regen Manager will feed the regenerative power to the
building. Additionally eliminating the requirement for a traditional Automatic Transfer Switch
(ATS) and its associated circuitry. This reduces the system's footprintpad banks, cooling
systems, and the need for onsite maintenance through remote monitoring capabilities.

1.3.5 Power for Elevator Cab (3kW, 120VAC)
The UPS provides 120VAC up to 3kW, 120VAC power for Elevator Cab Lighting.

1.3.6 Emergency Power Display

This LED is illumined to notify the user the UPS is operating on Emergency Power.

1.3.7 Internal MaintenanceBypass Breaker

The maintenance bypass switch (Breaker) is installed inside the unit should be open under normal
operation, and only closed during maintenance. The maintenance bypass switch is a necessity to
maintain AC power to the load while performing maintenance emtiit. \When the bypass breaker is
closed under normal operation, the inverter will stop and the load will be automatically transferred to
reserve to prevent the inverter connecting directly to the AC source, however you cannot switch on
the inverter as lng as the maintenance bypass breaker is closed.

u Using the maintenance bypass breaker
Switch off the inverter
The static switch will automatically transfer the load to reserve without dead time
Close the maintenance bypass breaker
Open the reserve breaker
The load gets power from the output without interruption.

A DANGER: All power to the unit must be locked and tagged "off" before performing ¢
service or work omhe unit. failure to do so could result in electrocution.

For Safety of the maintenance personnel disconnected all power to the UPS before
touching any parts inside the unit

1.3.8 Main Input Circuit Breaker

The main input circuit breaker provides the unit with incoming power isolation as a well as means of
disconnect and input over current protection.

1.3.9 Main Output Circuit Breaker

The main output breaker provides output overcurrent protection
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1.3.10 Battery Circuit Breaker

The battery circuit breaker provides overcurrent protection for battery bank.

1.3.11 Inverter Test Switch

Inverter test switch is a push button switch for testing the unit for proper operation. When unit is
running and switch is pressed, the unit will automatically transfer to battery operation. The unit will
continue to run on batteries until the switchaleased. When the switch is released, the unit returns
to normal operation (provided input power is present).

1.3.12 Battery

The battery bank consists of 29 {1@t) batteries. Batteries are housed in external cabinet providing
the reserve energy to sustain the load when suitable AC input power is not present. The batteries are
designed and tested to meet UL 924 requiremehts sfandard VRLA (Valve Regulated Lead Acid)
batteries are sealed and maintendinee. Refer to battery connection diagram within the cabinet

door.

Consult factory for all other battery type options.

1.3.13 Intelligent Battery Charger

The charger will automatically recharge (boost charge) the batteries every time the batteries are
depleted to a voltage level equal to 2V/Cell. Thus, the batteries can be restored to full capacity upon
restoration of input power. In order to keep the bigsan the best condition, the UPS will boost

charge the batteries for several hours (selectable) automatically every month. To avoid over charging
the batteries, boost charge will stop when the ambient temperature is over 35°C (95°F).

1.3.14 Optional Seven (7) Dry Contacts

Seven (7) dry contact terminals shall be provided. These terminals are Normally Closed (conducting),
dry contact. When an event occurs, the terminal will open-¢ooducting). Maximum contact rating
is 16A/250VAC (16A/30VDC). The connections provided are:

A Inverter ON

A Output Overload
A UPS Fault

A Charger OFF

A Bypass ON

A Battery Low

A Summary Alarm
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1.3.15 Provision for 2 (two) optional Sul-eed UL489 Breakers for Elevator
and Emergency Lightings.

These optional breakers ratings can be specified per required power.

1.3.16 Optional Selectable timelelay (60 or 120 seconds) Battery to Utility

Optional Selectable timdelay (60 or 120 seconds) to allow elevator control to switch to normal
power.
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Chapter 2. Safely

This chapter contains safety precautions to observe when operating or servicing electrical equipment.
The symbols shown are used extensively throughoutrthisial. Always heed these precautions
because they are essential to the safe operation and service of this product.
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A DANGER: Only factorytrained or authorized personnel should attempt to install or re
the unit or its battery system. Improper installation has proven to be the single most
significant cause of statip problems. High AC and DC electrical voltages are presen
throughout the unit(s) and incorreastallation,or servicing couldesult in electrocution,
fire, explosion, or equipment failure

A DANGER: Read this manual in its entirety before performing the installation;ugiart
operation, or maintenance of ti@Sunit or battery systemgailure to do so could resul
in electrocution, fire, explosion, or equipment failure

A DANGER: All power connections must be completed by a licensed electrician who i:
experienced in wiring this type of equipment. Wiring must be installed in accordanct
all applicable national and local electrical codes. Improper wiring may cause damac
equipmentinjury or death of personnel. Verify that all high and low voltage input pov
circuits are desnergized and locked out before installing cables or making any electr
connections

DANGER: Exercise extreme care when handlimgt and battery cabinets to avoid
equipment damage or injury to personnel. Cabinets weigh several hundred. pounds

A DANGER: Test lift and balance the cabinets before moving. Maintain minimum tilt fr
vertical at all times. The bottom structure vgillpport the unit only if the forklift forks ar
completely underneath the unit.
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A DANGER: Observe all battery safety precautions during installation or service of the
or batteries. Even with the battery circuit breaker in the off position, the danger of
electrocution may still be presefithe battery power to the unit must be locked and tay
“of f” before perfor mi ngThaeny agzdrewiyc enaa
information and material safety data shexetlocated in a pocket attached to the inside
left door of each unitrailure to follow those instructions andetinstruction listed above
and elsewhere in this manual could result in an explosion, fire, equipment failure, ol
electrocution

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

A DANGER: In case of fire involving electrical equipment, only carbon dioxide fire
extinguishers, or those approved for use on electrical equipment, should bdagsetl.
water on fires involving live high voltage electrical circuits could present an electroc
hazard.

A DANGER: Extreme caution is requidewhen performing maintenancesthal voltages
exist within e equipment during operationb§erve all warnings and cautions in this
manual.Failure to comply may result in serious injury or de@htain qualified service
for this equipment as instructed.

A DANGER: Be constantly aware that the unit system containsbigls well as AC
voltagesWith input power off and the battery disconnected, high voltage at the filter
capacitors and power circuits should discharge within 30 secdodsver, power circuit
failures can occur, so you should always assume that high voltage might still exist e
shutdownVerify that power is off usindC and DCvoltmeters before making contact

DANGER: Some components within the cabinets areagomnected to chassis groundy
contact between floating circuits and the chassis is a lethal bhaakd.
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A DANGER: Internal battery strapping must be verified by the customer prior to movir
unit.

This unit contains nospillable batterieskeep the unit uprighDo not stackDo not tip.
Al ways foll ow the batt er y,locamdiugpacket attacke
to the inside of the left door of your urid prevent an accident that could result in injul
or death

A DANGER: Leadacid batteries contain hazardous materials. Batteries must be hand
transported, and recycled or discarded in accordance with federal, state, and local
regulations. Because lead is a toxic substance;dedatteries should be recycled
rather han discarded.

Do not dispose of batteries in a fire, the batteries may explode.

Do not open or mutilate the batteri®eleased electrolytegeharmful to the skin and
eyes and may be toxic.

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

1. Remove watches, ringsor other metal objects.
Use tools with insulated handles.
Wear rubber gloves and boots.

Do not lay tools or metal parts on top obatteries.

LU

Disconnect charging source prior to connecting or disconnecting battery
terminals.

6. Determine whether battery is inadvertently grounded. if so, renove 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 removec
during installation and maintenance.

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

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

8. Discharge static electricity from your body before touching batteries by first
touching a grounded surface
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Chapter 3. Hardware Overview

Thischaptepr ovi des an overview of the system hardware
theory of operation.
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Hardware Overview

3.1 Key Components

shows thaypical key system components adble3-1 describes them.

BK I | | //_1

/—2

—
J
F———

8,9,10, 11

%
-
/7

12

(=) —

1 L -] L]

Figure3.1 Key Components ypical location(shown 64128KW)
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Hardware Overview

Table 3-1 Components description

Callout | Component Name Description
Inverter assembl TheseFRU (Field Replacementssembliesare design as
y module, easy to troubleshoot, and replace for each sys
1 Rectifier / Static Transfer assembly (6 pulse) | Refer to
Rectifier assmbly (12 pulse) Table6-1 for ordering details.
Static transfer (12 pulse)
2 Main Input breaker Provides input overcurrent protection.
3 Battery breaker Provides overcurrent protection for battery bank.
4 Main output breaker Provides output overcurrent.

Reserve Breaker In case of UPS maintenance or battery replacement, wi

the load cannot be interrupted, turning off the inverter &

5 closing the Bypass breakers and opening the Reserve
Rectifier breaker will provide power from reserve to the
load.

Bypass Breaker Under normal operation closing this breaker will stop th
inverter and transfer the load automatically trarssfer
reserve to prevent the inverter connecting directly to thé

6 AC source.
However, the unit will not switch on the inverter as long
the maintenance bypass breaker is closed.

Rectifier Breaker Rectifier Circuit breakers will protect the unit against

7 abnormal condition in either rectifier or load.

8 Input Terminal Block Input power connection, @A, C and NeuseeFigure4.8.

9 Output Terminal Block (4 Pole) Output power connection, @/, C and NeuyseeFigure
4.8.

10 Battery Terminal Block (3 Pole) DC (battery) Connection (+§-), Gnd, seeFigure4.8.

11 All other Interfaces All other Interfaces, seleigure4.8 for Detail

12 Output isolation transformer The Output isolation transformef atrue Galvanic
isolation can solve the problem of poor input grounding
can allow a different ground between input and output,
avoid the annoying problem of ground leakage current,
can be tied to any potential provided on site. The AC
output is istated under every mode of operation.
Additionally, the user gets the bonus of attenuation of
common mode noise from the output isolation transforn

(Optional) SubFeed Breakers Provision for Two (2) Sulf-eed Breakers (customer to
specify ratings)

13 -One (1) Breaker to feed the Elevator Panel (UL489)
-One (1) Breaker Emergency Lighting Panel. (UL489)
14 Input Transformer
420-MAN -EL Page26 of 115



Hardware Overview

Callout | Component Name Description
15 Front Panel & LCD display Seeb.5and5.6 for details
16 Front Panel LED Amber LED illuminates when Regen Manager is Active
(behind the front door
17 Front Panel LED Red LED illuminates when Regen Manager alarm comg
on (behind the front door)
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3.2 Functional Description

Following figuresshowsthe systentypical Block Diagrams and the secti8r8 describes the typical
topography of the URS
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battery type.

vpass and Inverter Static Switches will be powered [rom the Inpur Transformer
for different input and output voltage configurations.

2. Optional Delta Units are available. Neutral not required.

3. Battery Cabinet Quantity might vary depending on the system capacity and
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Figure 3.2 System BlocksDiagram
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3.3 General Topology

BYPASS
[ RESERVE
= & /
v < = & -
& —®
3 a
° RECTIFIER & =
— o
=~
Y @—o~ o— FILTER& = =
N PROTECTION RECTIFIER E,I.\ INVERTER = =
NETWORK \ —)
) — =
— ISOLATION
— TRANSFORMER
=
BATTERY

The Unit is composed of input breakers, infiltér & protection network, rectifier, battery bank,

inverter, static switch, bypass breaker, isolation transformer and output filter. The basic topology is
shown in the diagram above. Under normal AC mode, energy from the AC source is converted to DC
power and supplied to the inverter to charge the batteries to its full capacity all the time, ready to
support the output load in case of AC source failure.

Although the principle and operation of the UPS seems simple and straightforward, the requirement
for a reliable and intelligent UPS makes the design and manufacturing of a high reliable UPS
requiring advanced technology, intelligence, experience andimpsttant, consideration of the user
interface.

The most obvious specification, output power, depends on the size of the load. Often, an allowance of
50% more power is added to the present load requirement, both for tolerance and for future
expansion.

Another important issue is reliability. The prime aim of a UPS is to protect your load. Therefore, the
System should be much more reliable than the AC source. An unreliable UPS may suffer the problem
of frequent break down, even more frequent than ACriiland the cost of repair may become more
than the cost of the unit itself.

Generally, there are four different modes of operation:
1 Normal Operation Mode

1 Backup Mode

1 Reserve Mode

1 Maintenance Bypass Mode

These operational modes are detailed in the following section
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3.4 Modes of Operation

3.4.1 Normal Operation Mode, Green Mode (High efficiency or Hybrid
design)

Hybrid design for higher efficiency (fast transfer less than 2ms). The rectifier converts the AC input
to DC power to supply the inverter and charge the batteries simultaneously. All the fluctuations,
surges and spikes of the AC input are removed duringpA®C conversion. Therefore, the AC
supplied by the inverter is clean and stable.

3.4.2 Back-up Mode

BYPASS

RESERVE

[ S e

9] —1_&

= {

=] =)

o o~ <

2] RECTIFIER = Q

2 — | = c
RECTIFIER INVERTER = =

—I— ISOLATION

TRANSFORMER

Since the batteries are connected directly to the DC bus, when the AC fails, the batteries change
immediately from receiver to donor, supplying energy to the inverter instead of receiving energy from
the rectifier. The output AC is not interrupted. Therefahe load connected to the output is

protected.

3.4.3 Reserve Mode

BYPASS

» RESERVE
9} @
M D
=) a
2 ~ =
] RECTIFIER = o
[ 5] -
‘é { D) j (o}
RECTIFIER INVERTER = =
—X ISOLATION
—_ TRANSFORMER
T

When the inverter is in an abnormal condition, such as over temperature, short circuit, abnormal

out put voltage or overloaded for a period exceedi
automatically shut down in order to protect itself from damagéeliitility power is normal, the

static switch shall transfer the load to the reserve source without interruption of AC output.
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3.4.4 Maintenance Bypass Mode

BYPASS \ \ \ \ A

11 L

N RESERVE

RECTIFIER

- | RECTIFIER INVERTER ’ :
‘ l Egﬂ g |

ISOLATION
TRANSFORMER

AC SOURCE

FILTER

TO LOAD

d

il

In case olUPSmaintenance or battery replacement, and where the load cannot be interrupted, the
user can turn off the inverter, close the bypass breaker and then open the rectifier and reserve
breakers. The AC output will not be interrupted during manual bypass transéedure. Therefore,

the maintenance bypass switch keeps continuously supplying power to the load. Electricity will not
exist inthe UPSexcept the output transformer, thus ensuring the safety of service personnel.

Generally, thaJnit is expected to run 24 Hours a day in normal operation mode once it is installed,
except when the utility power fails, under overload conditions, or during maintenance.

Normal operation with batteries connected provides clean, stable, regulated and uninterrupted power
to the load, free from any spikes and surges. Therefor&JRIBean be regarded as a perfect AC
power source, limited in baalkp time, under mains failure, only by the capacity of the batteries.
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3.5 System highlighted features

3.5.1 Reliable input protection:

Circuit breakers are placed in each individual input loop to ensure power can continue through
another loop in case of breaker trip caused by an abnormal condition in either rectifier or load.

3.5.2 Input surge protection:

An MOV (surge protector) is added at the input, providing protection toliidgand the load from
any lightning surges, or surges caused by neighboring large loads.

3.5.3 EMI suppression:

An EMI filter is added to meet the international EMC limits. Therefore, very low noise is emitted, and
no interference is supplied to other equipment connected to the same AC source.

3.5.4 Ruggedness:

The rectifier employs phase control technology to regulate the DC bus voltage. This is the most
efficient method to charge the batteries. The SCR used are inherently rugged. Additionally, a large
inductor is added at the input to avoid deforming the AGcwaveform.

3.5.5 High frequency design:

The inverter uses high frequency, high efficiency IGBT, PWM methodology to convert the DC power
to AC power. Therefore, the number of components is fewer, reliability is improved, and the size and
weight ofUPS is reduced, performance is improved, and acoustic noise is minimized.

3.5.6 True Galvanic isolation:

An isolation transformer is placed at the output. This can solve the probfeorahput grounding,

can allow a different ground between input and output, can avoid the annoying problem of ground
leakage current, and can be tied to any potential provided on site. The AC output is isolated under
every mode of operation. Additionallthe user gets the bonus of attenuation of common mode noise
from the output isolation transformer.
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3.5.7 Protection against misuse:

TheUPSis designed with breaker on/off sensor, power supply sensor, etc. Therefore, any operational
mistake made by the user causes no harm tof&

3.5.8 Accepts wide input range:

TheUPSis designed to accept a wide input range, so that it can work effectively under an unstable
AC source. All of the input components used are specifically selected to handle extreme high voltage
and high current.

3.5.9 Operating environment:

Each component of tH8PSis chosen with large safety margin to accommodate extreme
environments, such as temperature, humidity, altitude, shock or contamination.

3.5.10 Intelligent charger:

Theunit will automatically recharge (boost charge) the batteries every time the batteries are depleted
to a voltage level equal to 2V/Cell. Thus, the batteries can be restored to full capacity as soon as
possible, and made ready for the next bagkequirementln order to keep the batteries in the best
condition, theJPSwill boost charge the batteries for several hours (selectable) automatically every
month. To avoid over charging the batteries, boost charge will stop when the ambient temperature is
over 35C (95F).

3.5.11 Intelligent battery test:

The batteries are tested after every boost (initiated by battery discharge or by the monthly boost
charge cycle). This is done without interrupting the operation of the rectifier, preventing the risk of
output AC failure in case of a bad battery. The iserformed of the battery condition, so that action
can be taken before the full capacity of the batteries is needed.

3.5.12 High charging power:

The charging power is selectable (Lo/Me/Hi) according to Ah rating dfdtteries andan charge
up battery banks providing more than 8Hrs bapkime without adding aadditionalcharger
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3.5.13 MTBF of fans are extended:

Fansareused to cool theighting Inverter are designed to slow down under light load, so that the life
expectancy of the fans is extended beyond the normal.

3.5.14 Redundant power supply:

A supplemental power supply is added to provide redundancy for supplying power to the static
switch, so that there will be AC output no matter what happens tdRBe

3.5.15 Options

With built-in intelligent communication interface as well as output ports 6285 RS485, and dry
contacts, there are several options are hence available ssthaiscontrolpanel, 3 phases software

for PC monitoring, auto dialing module, battery monitoring module, 3 phases SNMMRReéedto
sectionError! Reference source not foundfor options details.
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Chapter 4. Installation

This chapter describes how to install the system. It includesgtialation 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 ofdhstem

The delivery area must provide enough space and floor strength to support the packaged equipment
cartons for theystem 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 removalarfdeaits.

Verify that all floors, stairs, and elevators you use when movingytstemto 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 cabéisetgell as key components uded
cable access and mounting
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LEFT VIEW
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4.2 Site Considerations

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

TheUPS and its associated Battery Cabinet(s)}dasegned for indooinstallationand meets
NEMA specifications for operating temperature, humidity, and utility voltage syeem
enclosurs are rugged and corrosion resistant.

All servicing is performed through the front of the unit; therefore, leave sufficient room in the front of
the unitfor service accegseeFigure4.landFigure4.2) for recommended system layouts.

The following precautions will help you plan an acceptable operating environmeim system

1 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 suppa@yshem Avoid locations with
inclined floors.

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

1 TheUnit should nobe placal next to, on top of, or below any device that generates heat or will
block the free flow of air through trey s t emtilat®n slots The installation location must
provide adequate exhaustion.

1 TheUPScabinetgrovidesconduit plates on the top and bottom (for Raised floorhdattery
cabinetgrovide cable and conduit openings on the top and sides of the cabinet. Be sure these areas
are not blocked and can be easily accessed to expedite installation

1 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 air circulation.

1 Allow (at least 1M,3.28 feet)clearance fodoor opening.

1 Allow (at least 1M, 3.28 feefglearanceon the top of the UPS, to assure heat dissipation is
ventilated through the openings.

1 Do not locate the system near machinery whiotducesnetallic dusior powder, or any facility
that will produce corrosive substances or vapor.

_ Caution: Always follow proper ESEprevention procedures to avoid damage to
C=>  equipment. Damage from static discharge can cause immediate or intermittent equi
failure.
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4.2.1 Recommended Facility Protective Device Ratings, BTU/HR, & Floor
Loading.

Table 4-1 Operating Environment

BTUMHR,
nitinput | FECERICEET Hunit output | FECEREREE Fast | oS
UPS Input Output Circuit ~actity Inp Circuit acility p Transfer, ; Loading | UPS CAB. DIM
Circuit Breaker Circuit Breaker Weight
RATING Volt. Volt. Breaker Breaker Green
(Amps) Over_Current (Amps) Over_Current Mode Ibs.
Protection (Amps) Protection (Amps (Typ) (Approx.)
30KVA | 208/120V| 208/120V| 125Amps 100Amps 7720 | 1260 170
124KW | 480277V | 480/277v| 60AmMPpS 60Amps 7720 | 1260 170
B
40Kva | 208/120v| 208/120v| 175Amps g 150Amps z 8931 | 1414 190
o ®©
IS aQ
132KW | 480/277v| 480/277v| 80AMps < 60Amps £ 8931 | 1414 190
% & 34 x75x 31.5
SoKVA | 208/120V| 208/120V| 200Amps 2 175Amps g 11164 | 1525 205
= [a0]
3 =
T40KW | 480/277v| 480/277v| 100Amps & 80AMps 3 11164 | 1525 205
‘5 .G
GOKVA | 208/120V| 208/120v| 250Amps g 200Amps 2 13197 | 1724 232
g 3
IS0KW | 4801277V | 480/277v| 100Amps p 100Amps £ 13197 | 1724 232
<
< 2
© =
BOKVA | 208/120V| 208/120V| 300Amps g 300Amps c 17863 | 2276 187
g =
I64KW | 480/277v| 480/277v| 150Amps = 125Amps 5 17863 | 2276 187
-l (=2}
5 8
100KVA | 2081120V 208/120v| 400Amps E 400Amps 2 22329 | 2984 246
g = 348
180KW | 480/277v| 480/277v| 175Amps & 150Amps z 22329 | 2984 246
@ 3 55.5 x 75 x 3.5
k) <
120KVA | 208/120v| 208/120v| 600AMps S 400Amps & 22795 | 3138 258
:
196KW | 4801277V | 480/277v| 225Amps 8 200Amps 3 22795 | 3138 258
m
3 =
o
160KVA | 2081120V 208/120v| 800Amps 2 600Amps g 30393 | 3868 319
[} -
= >
I128KW | 480/277v| 480/277v| 400Amps S 250Amps = 30393 | 3868 319
3 o
= 2
200KV | 2081120V 208/120v| 800Amps > 800Amps £
I160KW | 480/277v| 480/277v| 400Amps s 300Amps 3
3 g
2 £
240KVA | 208/120V | 208/120v| 1000Amps 0 800Amps £
< 3 Consult Factory
/192KW 3 2
4801277V 480/277V| 600Amps g 400Amps x
300KvA | 208/120V| 208/120v| 1200Amps 1000Amps
1240KW | 480/277v | 480/277v| 600AMpS 600AMps

Note: For all wire sizes consult local codes and NEC based on unit current requirements
For each system battery cabinet dimension and weight refer to Apperdiatéery Connections
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The locatioryou choose fothe installatiorshouldconfirm to the following conditions

Table -4-2 Inverter Environmental Specifications

Inverter Environment Description

Ambient temperature: 0 to 40 C (32°Fto 104F)

Relative humidity: 0% to 9% (noncondensing)

Operating altitude: Less than 1500 meter (5000 feet) Above Sea level
Audible Noise < 65 dB at 1 metg(3.28 feet)

For optimal performance and reliability, and to prolong lifetime, it is recommended to keep the
environment temperature below 25€C, and humidity below 80%.

o For optimal performance and reliability, and to prolong lifetime, it is recommended
keep the environment temperature below2%ind humidity below 80%.

Table -4-3 Battery Environmental Specifications

Batt_ery Cabinet Description

Environment

Ambient temperature: 22 t1025C (72 to 77 °F)

Relative humidity: 0% to 90% (norcondensing)

Operating altitude: Less tharl500 meter (5000 feet) Above Sea level

o Caution: Operating batteries outside of the specifications shown above will shorter

battery life significantly.

4.2.2 Floor Load Ratings

The floor space at the installation site musstseng enough to spprt the combined weight of the
Lighting Inverter unitand #l batterycabinetsTo ensure adequate leca@aring capacity, plafor the
maximum configuration.
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4.3 Delivery and Handling

4.3.1 Inspecting the Shipment

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 headyty cardboard. Each item is |abe 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
handling or damage, such as punctures and crushed sides, prefetiadalyt mioving 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 equipment. Damage 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 emadrvices@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
emailservices@800pwrsrvc.com.

Offloading theSystem

Because theystemis designed fopad mounting, it is not accompanied by castérs. t he wuser
discretion, a forklift can be used to off load tirét from the shippingallet Always be sure that the
load capacity of théorklift is sufficient to support the weight of thmit and its battery cabinets.

S

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

Forklift Forks
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4.3.2 Climatization

Units that are shipped or stored at extreme temperatures require time to adjust to operating
temperatures before startup. If tingt 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, allouwnit#® stand unattended for one to
two hours, and then unpack it.

4.3.3 Unpacking theEquipment
After checking the cartons for signs of damage, perform the following steps to unpadkiigh@ent
1. Open all cartons.

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

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

4. Determine which knockouts will be usedfor Battery Cabinet) to route cables into and out of
the unit. Removeonly the conduit knockouts that are to be used.

In addition to the contents supplied with the unit, the user must supply a fork lift to perform the
installation.

4.3.4 Cablingand Mounting

The top of the unit conduit plate for running cabieseFigure4.1, Figure4.2 , Figure4.4 for
location.

Remove the predrilled conduit knockouts on top and side for battery cabinet(s)

« NOTE: Drill holes that will be used for conduit on the knockout plates for the UPS ai
knock out only the ones to be used on battery cabinet. Do not drill holes other than
without first consulting the factory by emailisgrvice@800pwrsrvc.comur engineers
will assist you in locating the conduit to maintain unit reliability.

Measure the locations for the conduits on theonduit plate.
Punch holes in the conduiplates or knockouts for Battery Cabinet(s)

Anchor the cabinetto the mounting pad at the mounting locations

© N o 0

Anchor the conduits to the conduit knockouts

4.3.5 Electrical Connections
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The
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i be how to

refers to terminal block. Before making electrical connections, observe the following:

A

A

perform

DANGER: Verify that all customesupplied wiring is denergized before performing al
electrical work. Failure to do so could result in electrocution, injury, or damage to

equipment.

DANGER: Even when the unit is off, there are potentially dangerous voltages withir
unit due to the batterieExercise extreme care when working within the enclosure to
the possibility of electrocution, injury or damage to the equipment.

Table 4-4

Terminal Block wire range for each KVA and Voltage (480Y/277V input, 480Y/277V Out)

Rating | 24KW 32KW 40KW 50KW

Input 20 AWG-6 AWG | 20 AWG-6 AWG | 1/0-6 AWG 2 AWG-12 AWG
Output | 20 AWG-6 AWG | 20 AWG-6 AWG | 1/0-6 AWG 2 AWG-12 AWG
DC 1/0-12 AWG 1/0-6 AWG 4/0-2 AWG 4/0-2 AWG

Input 1/0-6 AWG 4/0-2 AWG 4/0-2 AWG 500- 300kcmil
Output | 1/0-6 AWG 1/0-6 AWG 4/0-2 AWG 300-2 AWG
DC 300-2 AWG 500—-4 AWG 2 X (500-4 AWG) 2 X (500-2 AWG)

Terminal Block wire range for each KVA and Voltage (208Y/120V input, 208Y/120V Out)

24KW 32KW A0KW 50KW

Input 1/0-12 AWG 1/0-12 AWG 4/0-2 AWG 300-2 AWG
Output | 1/0-12 AWG 1/0-12 AWG 1/0-6 AWG 4/0-2 AWG
DC 1/0-12 AWG 1/0-6 AWG 4/0-2 AWG 4/0-2 AWG

Input | 500— 300kcmil 500 300kcmil 2 X (500—4 AWG) 2 X (750kcmil)

Output | 300—2 AWG 500— 300kcmil 2 X (4/0-6 AWG) 2 X (750kcmil)

DC 300-2 AWG 500—4 AWG 2 X (500— 4 AWG) 2 X (500-2 AWG)
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NEED VERBAGE FOR
CUSTOMER CONNECTION

TB300
| TB200 | TB201 | | 8120
OOOOOOOOJO JO JO JO JO JO s JO JO JO OOOOODDDD
L INTIA 1B [[1C [OAJOB|OCJON| B+] B- oooooon(u)oo
olololo|olo]olo]|o]o i
ealza ¢t R s pr s
28|32 © HHH N
o -0 < o ',: n P
i=3lia| 2 wpur | outpur | =z [EEEE[s | [z
EEIFEI B o [E2PPs|= |8 ¢
N UTILITY CRITICAL >2 k2| E|E | s
S0 0 o
i“ EE % POWER LOAD wo 2§ NE
1 2 < - =] = |
| el & <=z | ¢ =2
i e mgo %
: 2 O z
1
1
1

UTILITY
STATUS

UTILITY RETURN
STATUS (WITH
SELECTABLE
TIME DELAY)

*INPUT NEUTRAL (IN) NOT REQUIRED FOR DELTA INPUT.
MUST BE SPECIFIED AT THE TIME OF ORDERING.

ELEVATOR CAB
POWER (120V)

Figure 4.8 Customer Connections to the Input / Output / Battery (DC) Terminal Block
(typical)

Q Note: The Input/Output/Battery terminal connect shown is typical and might be diffe
than actual unit. Refer to each unit label configuration for connection.

A Caution: For system with customeAIC rating refer to sectioB.7
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4.3.6 Output Load Connections

1. Connect the critical load to output terminal blocks, as shown inFigure 3.2 (without any sub-
feed circuit breakers).

2. If there are any sub-feedcircuit breakers being used,then connect the critical load directly
to the sub-feed breakers See figure 3.2 with optional sufeed breakers.

4.3.7 Battery Connections

For information about specifibattery connections, refer to the battery connection diagram for each
sales order.

o Caution:Ensure that the DWG NO of tlsgstemmatchesthe DWG NO on the nameplatt
SeeFigure4.9 Typical Nameplate

NAME

UPS CABINET
SERIAL NO.:
MODEL NO.:
MFG DATE:

RATING:
FREQUENCY:

INPUT VOLTAGE:
INPUT CURRENT:
OUTPUT VOLTAGE:
OUTPUT CURRENT:
DC VOLTS:
BATTERY CURRENT:

ED.

Ligreo!

Intertek
94155

CONFORMS TO : UL 924 LIGHTING INVERTER
ALL VALUES ARE NOMINAL 1225-1889-XXX REV. XX

Figure 4.9 Typical Nameplate

4.3.8 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.
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Specification Description

Ambient temperature: -20° to 70°C {4° to 158°F)

Relative humidity: 0% to 95% (nofcondensing)

NOTE: After unpacking antbefore turmon:

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
foreign object entering the unit.

Accumulation of dust and debris on all electronics will cause damage which will not
covered by warranty.

4.3.9 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, thremonth intervals, refer to the battery label for battery voltage and use
appropriate charger.
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Chapter 5. Operation

This chapter describes how to operate the unit.

420-MAN -EL Page530f 115



Operation

5.1 Starting the Unit for the First Time

Initial startup of the unimust be performed by factory certified personnebr an authorized
representative. To request stapt

1. Download the Request for TurrOn form (6002-1545) from www.800pwrsrvc.com

2. Either complete the formonline and email it to service@800pwrsrvc.conor fax a printed
copy toPower Services at (323) 723929.

The following procedure describes the initial stgrt Do notstart up the unit
without the assistance of factemained and authorizgoersonnelotherwise,
you might damage the unit and void the unit warranty.

3. Verify that there is no power coming to the unit by checking the facility, main input battery,
and output circuit breaker(s), they should all be in OFF position.

4, Verify the batteries are installed and torqued inaccordancewith the battery connection
diagram provided with the unit inside the front door pocket.

5. Confirm that all cable connections are secured firmly.

_\ Caution: If anything, unusual occurs during the staptprocedure, turn off the input
o circuit breaker immediately and emadrvice @800pwrsrvc.conor contact (800) 797
7782 for technical assistance.
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6. Apply input power to the unit.
7. Close thelnput circuit breaker.

8. Close the Reserve circuit breakerThe reserve and output LED on the mimic panel will light
up, indicating the reserve static switch loop is energized. There is power on the output now.
The supply of power in the Unit is established and the fans will operate.

9. Close the rectifier breaker- The rectifier will automatically start if the power source is
correctly connected. Wait 30 sec for DC bus vol
LOWO0 and ABAT LOW STOPO go off (ondyréndyfof r ont pa
the inverter.

10. Close the battery breaker. Now the batteries will take over to supply the DC bus if rectifier
mains fail.

11. Verify that the voltage measured on the input circuit breaker is 208/120V or 480Y/277
VAC and is the same as the nameplate voltage rating. If the voltage is not the same as on
nameplate within +10% to-15% tolerance, email service@800pwrsrvc.conor call (800)
797-7782 for technical assistance before proceeding.

Figure 5.1 Mimic Display under normal operation
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12. Push inverter ON switchi To turn on the inverter, the inverter ON switch @) and the
control switch (4») must be pressed simultaneously. The inverter will start working anthe
inverter output will be established in 4 seconds. The load will automatically be transferred to
the inverter 3 seconds later. Now thenit is in normal operation.

13. Check if the mimic LED is correct, as shown irEigure 5.1 All warning LEDs on the right
side are off, two LEDs: O61I NVERTER ON6 and O NVE
I f the | oad is over 70 %, the 670% LOADO6 LED wi l

14.

This concludes the stamp procedures. The load should béakanceds possible on each phase.

v

5.2 Shut-down Procedure

If you want to shutdown theUnit completely (no power at output or inside), follow the steps below.

1. Switch off the inverter. The inverter can be switched off by pressing the inverter OFF switch
(©) and the control switch &) simultaneously. The load will be automatically transferred to
reserve without interruption.

2. Open theBattery breaker i If you want to shut-down all the power of theUnit, continue to
open the battery breaker. Now the DC bus is only supported by the rectifier.

3. Open theRectifier breaker, Opening the rectifier breaker will further take the power source
away from the DC bus, and the DC bus will start to drop slowly. After 5 minutes, the DC bus
will drop to a safe level (< 20VDC).

4, Open theReserve breaker

'\ Caution: Before opening the reserve breaker, ensure there are no critical loads connected to the output.
(e )

5. After opening the reserve breakerthere will be no power to theoutput (or load).

6. Open Input circuit breaker.

7. At this point, all power to the unit has been cut off and none of the LEDs drCDs are lit.
The UPSnow is completely shut off.

This concludes the Shdbwn procedures.

o
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5.3 From Inverter to Maintenance Bypass Procedure

If you want to Shubff the unitfor maintenance without disconnecting the power supply to the
critical, follow the steps below.

10.

11.

12.

Switch off the inverter i The inverter can be switched off by pressing the inverter OFF
switch (@) and the control switch ») simultaneously. The load willbe automatically
transferred to reserve without interruption.

Open theBattery circuit breaker, you have to shutdown the power inside theUnit.
Therefore, continue to open the battery breaker.

Open the rectifier breakeri Opening the rectifier breaker will take the power source away
from the DC bus, causing the DC bus to drop slowly. After 5 min., the DC bus will drop to a
safe level (<20VDC).

Close the bypass breaker The reserve breaker and reserve static switch are still
conducting. Therefore, when the maintenance bypass breaker is closed, power will flow
through the bypass loop instead of the reserve loop because of the lower impedanceyplalss
loop.

Open the reserve breaker, you can now open the reserve breaker to disconnect the UPS from
any power supply.

5.4 From Maintenance Bypass to Inverter Procedure

If the UPS is in maintenance bypass mode, and you want to turn the unit to normal mode without
interrupting the output AC, please follow the steps below.

420-MAN -EL Page57of 115



Operation

1. Close the reserve breaker The reserve and output LED on the mimic will light, indicating
the reserve static switch loop is energized, and the output has power. The power supply in
the unit is also established, and the fans will operate.

2. Open the bypass breakei The inverter cannot be switched on while the maintenance
bypass breaker is closed (because the CPU will sense the breaker and prevent the inverter
from connecting directly to AC source). Since the reserve breaker is already closgubwer
goes through the reserve loop if the bypass breaker is open. Thus, AC at the output will not
be interrupted.

3. Close the rectifier breaker, the rectifier will be automatically started if the powersourceis
connectedcorrectly. Wait 30 sec for DC bus voltage to rise until the warning LEDs f A BAT
LOW6 and ABAT LOW STOPO go off (on the front
the inverter.

4. Close the Battery breaker, Now the battery will takeover to supply the DC bus if the
rectifier mains fail.

5. Push inverter ON switchi To turn on the inverter, the inverter ON switch @) and the
control switch (‘ b) must be pressed simultaneously. The inverter will start working and
inverter output will be established in 4 seconds. The load will automatically be transferred to
the inverter 3 seconds later. Now th&JPSis in normal operation.

5.5 LCD Display

The LCD can display much more information than can the LEDSs. In order to make the display sharp
and readable, the LCD is balighted by LEDs. But to further prolong the life of the LEDs, the CPU
will cut off power to the LEDs 3 minutes after the last kepkee of UP, DOWN or ENTER is pressed.
The backlighting will resume if the UP, DOWN or ENTER key is subsequently pressed. Page
displays of the LCD are described below. This screen will refresh once the system power is enabled
(i.e. the default screen).

¢ Menu 07 Main Menu

LIGHTING INVERTER XX5009
P/N:11BGB S N:S7079019 ID:01

100KVA 1:277 480V 60HZ O:277 480V 60HZ
2014 05 06 TUE 08:00 AM

¢

The first row will display the greeting text set by the factory. Changing the text of this row is not
recommended. The parameter no. (P/N), serial number (S/N), and the identification number (ID) are
displayed in the second row. While the third row wiiglay the KVA rating, input rating and output
rating ofthe UPSChanging the parameter number of the second row will also change the rating
displayed in the second row (rating is automatically generated by CPU inside the UPS according to
the P/N number).
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! Caution: Never change the parameter number yourself, because some parameters
changed accordingly.

Serial number is set by factory for the convenience of maintenance personnel who may need to refer

to the serial number of thanit serviced. The identification number is set only when an external

control module is connected to more than system EachUPSmust have a unique number to

identify itself, and it should be set by installation technical personnel after installation. The
YEAR/MONTH/DATE, DAY OF THE WEEK, HOUR: MINUTE and AM (PM), from the real time

clock inside thaJPS are displayed inthefourh r ow f or user’s reference an
the historical data when abnormal conditions occur. Pressing one of the UP, DOWN or ENTER keys

will change the LCD to the MENU 1 screen.

¢ Menu 17 Select Menu

SELECT MENU
/ STATUS WARN FAULT PARAMETER SET

REAL TIME DATA
HISTORICAL DATA

G
The Select Menu is for the user to select, via t|
such as, i nverter on/ off, buzzer on/ of f, chargi ngq

can be moved upward bythe yPr ) key and can be moved dewnwdhe b
selection is confirmed by pressing the ENTER key
i's pointing. I f the item “PARAMETER SET” is sel et
ask the user to key ihé password. See the figure below.

PASSWORD: 1234

The password is 4digit number which can be changed upward or downward bythe B or t he
DOWN ( lkgy andcan be confirmed by the ENTER~-1 ) key. The selection wil
correct password is entered, or will go back to MENU 0, the MAIN MENU, if no correct password is

entered after 3 trials. The password for entering the < PARAMETER SET > me@@igl1The

entering of MENU 12the OTHER SETTING menu, is permitted by another password, to be used by
maintenance personnel. Users can obta;mthp as sword from the manufacture
technicians.

(f“‘. Note: I f “EXIT” is selected (blinkinc
" to MENU 0.
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¢ Menu 27 Status / Warning Menu

¢

STATUS
RECTIFIER=0ON

INVERTER=0OFF

LOAD ON INVERTER

WARN I NG

This menu is displayed when STATUS/WARN/FAULT is selected from MENU 1.|8fhéandside
of this menu shows the real time status of the rectifier, inverter and static switaigitHendside

shows the warning or fault conditions, if any. Therefore, under normal conditions, the LCD display
should be exactly as shown above. When minor abnormal conditions occur, these will be shown under

the title < WARNING >. These will be overridden byaalt message if more serious abnormal
conditions occur, and thilé < WARNING > will change to < FAULT >. For example, if short
circuit occurs at the output, this screen will display the following:

RECTIFIER=0ON
INVERTER=0FF
LOAD ON

The inverter should be shut off under a short circuit condition. Since the CPU will detect a short
circuit, and in order to avoid unnecessary tripping and damage to the breaker, the static switch

STATUS

INVERTER

FAUL

T

SHORT CIRCUIT

remains connected to the inverter (will not transfer torkeye

Listed below are all the warning conditions that can be displayed (arranged in order of priority,
starting with the highest priority):

Row Display

1st row BypassON RectAC Fail Rectifier Phase Error | Reserve Freq. Error
2nd row | 170% Qverload 150% CQrerload 125% CQrerload 110% Qverload
3rd row Battery Low Stop Battery Bad BatteryGND Fault Battery Setting

Lists below areall the fault conditions that can be displayed:

1st row High DC Shutdown

2nd row | Short Circuit Fuse/Overheat | Overload Shutdown | Emergency Stopf(applies) Inverter Abnormal
3rd row | Bypass Shutdown

The UP (t) or DOWN (!) key has no f MBNUU+toen
SELECT menu, when ENTER ( <4) is pressed.
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¢ Menu 371 Real Time Data Menu

REAL TIME DATA
/ RECTIFIER DATA OTHER DATA

RESERVE DATA
OUTPUT DATA

¢

This menu is displayed when the REAL TI ME DATA

used to select the type of real time data the user wants to view, such as, RECTIFIER DATA,

[

RESERVE DATA, OUTPUT DATA, OTHER DATA ethg. The c
the W&afdan be moved downward by the DOWN (1) key
pressing the ENTER (<), changing the menu to th:
I f “EXIT” is selected (blinking instead of point e
the SELECT MENU.
¢ Menu 471 Historical Event Menu
DATE TIME EVENTS > RUN:21YRO3MO

2014\03\V29 09:32 SHORT CIRCUIT

2014\05101 22:15 SHORT CIRCUIT

2014\05\103 15:47 HIGH DC SHUNTDOWN
C
This menu is displayed when HISTORICAL DATA is selected from MENU 1. The records stored in
EEPROM when abnormal events occur are displayed in this menu. The record display starts with the
date/ time stamp of the abnormal condition, making it is possibtdouser or maintenance
personnel to trace the occurrence. Sevseiyen (77) records can be stored in one EEPROM, which
can be increased to 154 records with a second EEPROM. These records will not be erased by cutting
off of the power supply or compleshiutdown of the ELLI, i.e., they will be kept in EEPROM until
overwritten by the 78th (or the 155th) record.
Three records can be displayed concurrently on the screen. The records displayed (once this menu is
opened) are the three most recent records in the EEPROM. The displayed records will move one
record upward whpessedtatdeo vieP o(nte) rkeecyorids downwar d whe

key is pressed.

The abnormal conditions that can be displayed are listed below:
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1 HIGH DC SHUTDOWN

1 SHORT CIRCUIT

1 FUSE/OVERHEAT

1 OVERLOAD SHUTDOWN

1 EMERGENCY STORP (if applicable)

1 INVERTER ABNORMAL BYPASS ON SHUTDOWN

Also, in the top right corner the screen, BeSrun time is displayed in year/month for the reference
of the user or maintenance personnel. This can be used to estimate recurring maintenance intervals.

The screen willgo backto MENUSELECT MENU by pressing the ENTER
¢ Menu 51 Parameter Setting Menu

PARAMETER SETTING
INVERTER=ON/OFF DATE/TIME

BUZZER=ON/OFF
BOOST CHARGE

¢
This menu is displayed when < PARAMETER SET > is selected from MENU 1, and the correct
password has been entered. The cursor ( -) is use

INVERTER ON/OFF, BUZZER ON/OFF, BOOST CHARGE, DATE/TIME etc. Thercs or ( -) can
be moved upwakeganbcya nt hbee UWho v(etd) downward by t he DOW
selection is confirmed by pressing the ENTER ( )

The first item t hat can be set i s the | NVERTER Ol

ON/ OFF” wi || be displayed, where the “ON" wil.l b
blink if the inverter status is off. The intended statuscanbecxged by UP (keyandor DOWN
is confirmed by ENTER ( «!) key. Then “I NVERTER =
or “I NVERTER = OFF” wil/ b e URISwi swltch theeirdrerterbnot OF F " i ¢

off according to the selection

The second item that can be set i s the BUZZER ON]/

be di splayed, where the “ON” wild.l bl ink if the b
buzzer status is off. The iort elh@Whdy gsds)eonfitmed can be
by ENTER ( «J) key. Then “BUZZER = ON” will be di:
OFF” wi Il be di spl ay e dnitivili switckddn Brioff thedbuzseedcoprdingeod , an d

your selection.

The third item that can be set is the BOOST CHARGE. When this is selected, the screen will jump to
MENU 10, the BOOST CHARGE SETTING MENU (the setting method will be explained later).

The faurth item that can be set is the DATE/TIME. When this is selected, the screen will jump to
MENU 11, the DATE TIME SETTING MENU (the setting method will be explained later).
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I f “EXIT” is selected (blinking instead of point e
the SELECT MENU.

¢ Menu 671 Rectifier Data Menu

RECTIFIER DATA >
RECTIFIER FREQUENCY=XX HZ

R-N=XXX Vac S-N=XXX Vac T-N=XXX Vac

C
This menu is displayed when <RECTIFIER DATA> is selected from MENUH& REAL TIME
DATA MENU. It is a data display menu which shows real time data on the rectifier, such as,
RECTIFIER FREQUENCY, RN/S-N/T-N VOLTAGE, etc. The phase to phase voltage disjga
also available when input is a delta)(connected source.

The UP (1t) or DOWN (!) keys have no func+ion in
the REAL TI ME DATA menu, when ENTER (<) is pres:

¢ Menu 771 Output Data Menu

OUTPUT DATA
OUTPUT FREQUENCY=XX HZ
LOAD:R=XXX % S=XXX % T=XXX %
R-N=XXX Vac S-N=XXX Vac T-N=XXX Vac

¢
This menu is displayed when <OUTPUT DATA> is selected from MENUt® REAL TIME

DATA MENU. It is a data display menu, which shows real time data on the output and load, such as,
OUTPUT FREQUENCY, LOAD % OF R/S/T, OUTPUT-IR/'S-N/T-N VOLTAGE, etc. The phas

to phase voltage display is also available when input is a déltaahnected source.

The UP (t) or DOWN (!) keys have no func+ion in
the REAL TIME DATA menu, when ENTER -4 ) is pressed.

¢ Menu 871 Other Data Menu

OTHER DATA
TEMPERATURE=XX°C

DC VOLTAGE=XXX Vdc
CHARGE CURRENT=XXXA

C
This menu is displayed when <OTHER DATA> is selected from MENUI® REAL TIME DATA

MENU. It is a data display menu, which shows real time data odR&such as, TEMPERATURE,

DC VOLTAGE, CHARGE OR DISCHARGE CURRENT etc. If th#Sis in normal operation

mode, the data in the Il ast row is the charging ci
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CURRENT =" (see t he funigsurrbackup madeythe dath io theeldstrowl f t h e
wi || be the discharging current of the batteries,
(see the figure shown below)

OTHER DATA
TEMPERATURE=XX°C

DC VOLTAGE=XXX Vdc
DI SCHARGE CURRENT=XXXA

The UP (1t) or DOWN (!) keys have no func+ion in
the REAL TIME DATA menu, whenENTER 4 ) i s pressed.

¢ Menu 971 Reserve Data Menu

< RESERVE DATA >
RESERVE FREQUENCY=XX HZ
R-N=XXX Vac S-N=XXX Vac T-N=XXX Vac

¢
This menu is displayed when <RESERVE DATA> is selected from MENtha REAL TIME

DATA MENU. It is a data display menu, which shows real time data of the reserve input, such as,

RESERVE FREQUENCY, RI/SN/T-N VOL TAGE, etc. , f or hdsdéte user’' s |
phase voltage display is also available when reserve input is a dektar{nected source.

The UP (1) or DOWN (!) keys have no func+ion in t
the REAL TI ME DATA menu, when ENTER ( «!) is pres:

¢ Menu 107 Boost Charge Setting Menu

BOOST CHARGE SETTING
/ AUTO-BOOST(MONTH) =04

AUTO-BOOST (BATT LOW)=08
CHARGE CURRENT=LO

C
This menu is displayed when the item < BOOST CHARGE > is selected from MENU 5, the
PARAMETER SETTING menu. The user can change the charger parameters through this menu.

The cursor ( -) can be keyaweadbeunpveddowhwabdypytheh e UP (1
DOWN (!) key. The selection is confirmed by pre
figure.
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BOOST CHARGE SETTING
/ AUTO-BOOST(MONTH)=04 08 12 16 20 24

AUTO-BOOST(BATT LOW)=04
CHARGE CURRENT=LO EXIT

When AUTGBOOST (MONTH) is selected, all the values that can be selected will be shown
(04/08/12/16/20/24). The battery will be boost charged once every month. The boost charge time

is set by this row, with the heabluebeangdeledted)g “ hour
will flashand s confirmed by the ENTER ( <) key. Longe
batteries according to the needs of the user. Refer to the figure above.

BOOST CHARGE SETTING
AUTO-BOOST (MONTH) =04
7 AUTO-BOOST (BATT LOW)=04 08 12 16 20 24
CHARGE CURRENT=LO EXIT

When AUTGBOOST (BATT LOW) is selected, all the value that can be selected will be shown
(04/08/12/16/20/24). The battery will be boost charged every time the battery has been

discharged to below 12V/battery or 2V/cell. The boost charge time is set bpuhiwith the

val ues being “hours?”. The current value (or the
by the ENTER ( «4) key. Longer times are selecte
the user. See the figure above.

BOOST CHARGE SETTING
AUTO-BOOST (MONTH) =04

AUTO-BOOST (BATT LOW)=04
7 CHARGE CURRENT=LO ME HI

When CHARGE CURRENT is selected, the values that can be selected will be shown

(LO/ME/HI). When the batteries are being beobtrged for whatever the reason, the charging

current will be limited by a value according the setting in this row. The curréarg yar the

being selected) willashand s confirmed by the ENTER ( <) key.

1 The value can be selected bpexlist below:

BACK-UP TIME SETTING

10-30 MIN LO
30MIN —1HOUR ME
>1 HOUR HI
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I f “EXIT” i s s el eminteddy ourbor),ithe Bcreengvill gorback te tacdVIENU 5
the PARAMETER SETTING menu.

¢ Menu 117 Date/Time Setting Menu

DATE TIME SETTING
7 YEAR =X XXX HOUR (24H) =XX

MONTH=XX MINUTE=XX
DAY =XX DAY OF THE WEEK=MON EXIT

¢
This menu is displayed when the item < DATE/TIME > is selected from MENU 5, the
PARAMETER SETTING menu. The user can change the YEAR/MONTH/DAY/,
HOUR/MINUTE/DAY OF THE WEEK of the real time clock through this menu. Once this

menu is opened, the presentvad i n t he r eal time clock wildl be
moved upward by the UP tkey andcan be moved downward by the DOWNI ) key t o t he
the user wants to change. The selection is conf
figure aboe. The values to be entered are numbers except the DAY OF THE WEEK (MON,

TUE.. provided for user selection). The values t
values according to which item is being set (the values are listed below).

Year 1998- 2097

Month 01-12

Day 01-31

Hour 0-23

Minutes 0-59

Day of the Week Mon, Tue, Wed, Thu, Fri, Sat, Sun

Internal calendar will correct an error if 31 is entered to d=80
month)

The value can be i nckegandcande deqeased ddwnivayd by theeDOWIR (1)

(1) key. The value will flash as(i1)}x o thRee nBOWNT (
key until the desired value is displayed. Again, the selection is confirmed by pressing the ENTER

( «4) key. Thus, the values in the real clock willdl
I f “EXIT” is selected (blinking instead of pointe

the PARAMETER SETTING menu.
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¢ Menu 1271 Other Setting Menu

OTHER SETTING

AXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
P/N:5033A S N:XXXXXXXXXX ID:XX EXIT

¢

This menu is displayed when the item PARAMETER SET is selected from MENU 1, the SELECT

MENU and the correct password is entered. Note that this is a different password from the password

used to enter PARAMETER SETTING menu, and should only be availablaitdenance personnel.

This menu can change the TITLE, P/N, S/N, ID etc. Once this menu is opened, the current value in

the EEPROM wil |l be shown. The cur EBegandcénbé can be 1
moved downward by t he ore@aktocharnge. Khe seledtian is camfemed t e m

by pressing the ENTER ( «J4) key.

See the figure above. Once either one of the items is selected, the values of that item are cleared; now
waiting for new values to be entered. The values to be entered are either alpha or numeric, except the
ID for which only numbers are allowed. The vadbat can be entered are restricted to certain values
according to which item is being set (the values are listed below).

Title I, 1TA0-9
PIN I, 7TA0-9
SIN I, 1TA0-9
ID 0-31

** where O means bl ank

I f “EXIT” is selected (blinking instead of pointe
the PARAMETER SETTING menu.
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5.6 Front Panel

(B) C

S d

The front panel is located at the front of the PCB holder. It gathers the real time information of the
systemand shows them clearly to the user. It also provides switches for controlling and setting the
unit. Through this panel, thHgPScan be not only a staralone machine supplying the load, but also
closely monitored by the user. Each part of the panel is explained below.

A. LCD display:

Real time status, data or historical events are displayed on the LCDPBarameters, real time

clock, inverter, and buzzer also can be set through this LCD. The LCD idigfateld by LEDs to

provide a sharp display. I n order to |l engthen t hi
minutes after no key iactivated butvill light up again when one of the up/down/eriteysis

pushed.

B. Status LEDs:

24 LEDs, representing all of the important information of WS provide the most up to date
information to the usef hereforethese LEDs are especially important when abnormal conditions
occur. The 24 information items are as shown below:
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1 INVERTER ON —inverter is running.

1 INVERTER SS —inverter static switch conducts while the reserve static switch is opened.

1 SHORT CIRCUIT-UPS output is in short circuit state.

1 FUSE/OVER TEMP SD -inverter shutdown due to either fuse broken or over temperature
condition.

1 INVERTER FAIL SHUTDOWN —inverter shutdown due to inverter output voltage too
low.

1 BYPASS ON SHUTDOWN-inverter shutdown due to bypass breaker being closed while
the inverter is running.

1 HIGH DC SHUTDOWN - inverter shutdown due to overly high DC bus voltage condition
while the inverter is running.

1 OVERLOAD SHUTDOWN -inverter shutdown due to overload of the inverter for a period

over that which the inverter can endure; will restart 7 seconds after overload removed.

70% LOAD —load connected to the output is at or over 70% o$yiséenrating.

110% LOAD -load connected to the output is over 110% ofsiystenrating.

125% LOAD -load connected to the output is over 125% ofsiystenrating.

150% LOAD —load connected to the output is over 150% ofsystenrating.

RESERVE AC FAIL —reserve AC magnitude is out of range.

RESERVE FREQ FAIL —reserve frequency is out of range.

BATTERY LOW —DC bus (or battery) is lower than 320VDC, low battery shutdown is

approaching.

1 BATTERY LOW SHUTDOWN - inverter shutdown due to DC bus (or battery) lower than

295VDC (lower than the acceptable DC voltage of the inverter).

RECT AC FAIL -rectifier AC magnitude is out of range.

ROTATION ERROR -rectifier AC phase rotation is incorrect.

RECTIFIER SHUTDOWN - rectifier shutdown due to DC bus too high (over 445VDC),

will automatically restart 30 seconds after abnormal situation has been cleared.

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

=

HIGH DC —DC voltage over 430VDC and the bus voltage will be limited at this voltage.
BOOST CHARGE —the batteries are being boost charged by the rectifier.

BATTERY TEST - batteries are being tested.

EMERGENCY STOP —inverter shutdown due to emergency stop switch pushed.

=A =4 =4 4 =

DATA LINE -blinks when data is transmitted to or received from the communication port.

420-MAN -EL Page69of 115



Operation

C. Warning LEDs

When abnormal condition happens, these LEDs will light to warn the user according to the cause of
the faulty conditionThereforeall these LEDs should be extinguished under normal condition. These
LEDs are as shown below:

1 RECT AC FAIL 1 Rectifier AC input is abnormal either due to AC magnitude out of the

range or phase rotation error, rectifier shutdown.

1 RESERVE FAIL T reserve AC input is abnormal either due to AC magnitude out of range or
frequency out of range.
FUSE/TEMP i Inverter fuse is blown or over temperature condition exists.
OVERLOAD i Output is overloaded by over 110%, 125% or 150%.
HIGH DC i the LED will light as long as the DC voltage is over 430VDC.
BAT LOW 1 the LED will light as long as the DC voltage is lower than 320VDC.

=A =4 =4 =4 -4 4

BAT LOW STOP i the LED will light as long as the DC voltage is lower than 295VDC,

inverter cannot start.

9 FAULT 7 the inverter isshut downdue to abnormal conditions such as overload, short
circuit, high DC, fuse over temperature, bypass breaker on or emergency stop.

Since these LEDs are located behind the transparent window, the user can see them clearly

without opening the door.

D. Audible (buzzer) alarm

When abnormal conditiorsccur, an audible sound should be emitted to warn the user to check the
status of theinit. The alarm buzzer will beep under any one of the following conditions:
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INVERTER IS OVERLOADED
>110%, beep once / 3 seconds
>125%, beep once / second
>150%, beep twice / second
BACK- UP

>320VDC, beep once / 3 seconds
<320VDC, beep twice / second
<295VDC, no beeping

INVERTER IS SHORT CIRCUITED - beep continuously

FUSE BROKEN - beep continuously

HEAT SINK OVER TEMPERATURE - beep continuously

HIGH DC SHUTDOWN - beep continuously

BYPASS ON STOP- beep continuously

EMERGENCY STOP i (emergency power off) beep continuously

= =4 =4 4 4 =4

¢ The buzzer will also beep once every time the inverter is switchec
or off to acknowledge to the user that his key is valid and accepte

E. Bypass LED

This LED will light when the maintenance bypass breaker is closed. When the maintenance bypass
breaker is closed, the inverter cannot be switched on and will stop immediately even when inverter is
already running.

F. Reserve LED

This LED will light when the reserve breaker is closed, and there is AC power supply present at the
reserve terminal.

G. Rectifier LED

This LED will light when the rectifier is operating normally, meaning the rectifier Mains are within
the range specified, the rotation sequence of three phases is correct, the rectifier breaker is closed, and
no high DC voltage is on the bus.

H. Back-up LED
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This LED will light when thdJPSis in backup mode. This is also as the indicator for battery test
result. If the battery test does not pass, this LED will flash even @igis not in backup mode, to
prompt the user to change the batteries.

. Inverter LED

This LED will light when the inverter is switched on, indicating whether the inverter is running or
not.

J. Inverter SS LED

This LED will light when the inverter static switch is turned on and the reserve static switch is turned
off, i.e., the load is supplied from the inverter. Usually this LED will light 7 seconds after the inverter
is switched on.

K. Reserve SS LED

This LED will light when the reserve static switch is turned on and the inverter static switch is turned
off, i.e., the load is supplied from the reserve. Since the reserve static switch and inverter static switch
will never both turn on simultaneouslygtinverter SS LED and the Reserve SS LED should never

both be lit simultaneously.

L. Output LED

This LED will light when there is AC power present at the output terminal. This is an important
indicationfor the useasto whether AC is available at the output or not.

M. Up key:

This isanLCD control key. It is for moving the cursor one item upward when items are being
selected or for changing the number/character forward when data or parametesysfeines being
set.

N. Down key:
This isanLCD control key. It is for moving the cursor one item downward when items are being

selected or for changing the number/ character backward when data or parameteP&ithieeing
set.

O. Enter key:

This isanLCD control key. It is for changing backward to the previous page, and also for confirming
the number/character /item is selected.
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P. Inverter on switch:

This is an inverter control switch. When this key is pushed with the control key simultaneously, the
inverter will be switched on.

Q. Inverter control switch:

This is an inverter control switch. When this key is pushed with the inverter on key simultaneously,
the inverter will be switched on. Similarly, when this key is pushed with the inverter off key
simultaneously, the inverter will be switched off. Thuss #®y is a guard for mistaken key strokes.

R. Inverter off switch:

This is an inverter control switch. When this key is pushed with the control key simultaneously, the
inverter will be switched off.
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Chapter 6. Maintenance

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
material safety data sheets before working on or near the batteries. Only normal sa
precautions are rered when the UPS is operating with all cabinet doors closed.
However, the UPS cabinets or Battery cabinets (if applies) must be kept free of star
puddles of water, excess moisture, or delebris can consist of excessive dust in an
around the unit, as the cooling fans in the UPS will pull this dust into the unit.

A DANGER: Only factory trained, or authorized personnel should attempt to install or
the UPS or its battery system. Improper installation has proven to be the single mos
significant cause of startp problems. Service personnel should wear insulating $tioe
isolation from direct contact with the floor (earth ground) and should make use of ru
mats when performing maintenance on any portion of the unit while it is under powe
High AC and DC electrical voltages are present throughout the unit(s) amckirtc
installation or servicing could result in electrocution, fire, explosion, or equipment fa

n DANGER: Special safety precautions and lockout tagout procedures are required fq
operations involving the handling, installation, or maintenance of the UPS system a
associated batteries or battery cabinets (if applies). Failure to follow safetyymasced

could result in death, injury or damage to equipment.

A DANGER: This equipment contains circuits that are energized with high voltages. C
test equipment designed for troubleshooting high voltages should be used, particulé
oscilloscopes and probes. Always check with an AC and DC voltmeter to ensure sa
before initiating contact or using tools. even when the power is off, dangerously higt
potential voltages may exist at capacitor banks. Always observe battery precautions
operating near any batteries. Failure to observe these precautions coltilich idesath or ir

injury or damage to equipment.
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A DANGER: Observe all battery safety precautions during installation or service of th
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 lockedgeut
"off" before performing any service or work on the unit. The battery manufacturer's
information and material safety data sheet are located in a pocket attached to the ir
left door of each UPS. Failure to follow those instructions anch#truction listed above
and elsewhere in this manual could result in an explosion, fire, equipment failure, ol
electrocution.

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

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 operator's log should contain fblowing information:
1 Date of system stattp
1 Dates that battery maintenance was performed

1 Dates that input, output, and battery status readingsaheckedand the values displayed for
these readings

1 Dates and summaries of abmmunications with Service personnel

1 A copy of Service Log Sheet is provided with each unit, the form-2002-04 can also be
requested by calling customer service support.
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6.2.2 Periodically Testing the UPS

The unit should be manually exercised on a periodic basis (for example, 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 recattention

6.2.3 Maintaining the Batteries

A DANGER: The battery circuit breaker operates at the rated battery voltages at all tim
tripped battery circuit breaker indicates a serious problem that may result in serious
or damage to the equipment. Determine the cause and take appropriate awitasasary
For example, check for a short circuit in the battery. For guidance, email Power Ser
servicg®800pwrsrvc.com

A DANGER: The battery electrolyte is a diluted sulfuric acid that is harmful to the skin
eyes. It is electrically conductive and corrosive. Wear full eye and hand protection a
with protective clothing. If the electrolyte contacts the skin, wasH itrohediately with
water. If electrolyte contacts the eyes, flush thoroughly and immediately with water.
immediate medical attention. Spilled electrolyte should be washed down with a suit:
acid neutralizing agent. One common practice is to uskiacsoof approximately one
pound (450 grams) of bicarbonate of soda to approximately one gallon (4 liters) of v
The bicarbonate of soda solution should be applied to the spill until evidence of che
reaction (foaming) has ceased. The resultiggidi should be flushed with water and the
area dried.

A DANGER: Do not dispose of a battery or batteries in a fire. The batteries may explo
causing death or serious injury.

" Caution: Do not substitute batteries from other manufactwignsut the express approv
of the manufacturer Customer Service personnel.

v Caution: Leaehcid batteries contain hazardous materials and must be handled, tran:
and recycled or scrapped in accordance with federal, state, and local regulations. S
is a toxic substance, leatid batteries should be recycled rathentberapped.
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" Caution: A battery can present a risk of electrical short and high short circuit curren

following precautions should be observed when working araund batteries:

1.

LU

Remove watches, rings, or other metal objects.
Use tools with insulated handles.

Wear rubber gloves and boots.

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
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 remove
during install ation and maintenance.

A DANGER: Do not ground battery positive or negative.

9\ Caution: Leaehcid batteries can present a risk of fire because they gehgdatgen gas.

The following safety procedures must be followed:

A Do not smoke when near batteries.

A Do not causflamesor sparkint he b aated.er i es

A Discharge static electricity from your body before touching batteries by fi
touching a grounded metal surface.

" Use of any noffFactory Tested/UL924 Certified batteries, including those with similar

brand name and part number, will void the systems UL 924 Safety Certification Listi
Please call or-enail Power Services faested/certified replacement batteries.
!‘\ Caution: The average annual ambient temperature of the batteries shall not exceed
!"‘\ Caution: Battery Cell temperatures shall not exceed 92° F for more than 30 days ar
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!""‘) Caution: Batteries are required to be installed and charged within 90 days of shipm:

6.2.4 Battery Cabinets

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 troubyke serviceTightness of battery terminal connectiarsl
interconnections between cabinsi®wuld be tested to recommended torque values. Battery Service
Agreements are available throughww.800pwrsrvc.comFor information about battery environment
specifications, se€able-4-3

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.

6.2.5 Power Connections

Check for corrosion and connection integrity. Visually inspect wiring for discolored or cracked
insulation. Clean and/or #terque 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.

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.

Caution: Torque all connections in accordance with specified values provided. Failu
“*—  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.

To access battery terminals:
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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 and f®rque the connection hardware.

6.3 FRU Replacement

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

Refer to

Table6-1f or ordering the replacement parts from the
StartUp label located on the right front door.

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

Electrostatic Sensitive:Circuit boards and IGBTs contain Electrostatic Discharge

& Susceptible (ESDS) components. Handle and package ESDS devices in accordanc
JEDEC standard JESD626 Use a grounded ESD wrist strap when handling the dev
and circuit boards. Always packagomponents and circuit boards in stdigsipative
plastic bags before transporting even if a device has failed. Failure to do so could re
further damage, complicating repair and failure analysis.

Table 6-1 Field ReplacementAssemblies (FRU)

Item Description ‘ Designator

1 Rectifier / Static Transfer Kit, 6 pulse, 24kW, 91001590030
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Item Description Designator
2 Rectifier / Static Transfer Kit, 6 pulse, 32kW, 91001590040
3 Rectifier / Static Transfer Kit, 6 pulse, 40kW, 91001590050
4 Rectifier / Static Transfer Kit, 6 pulse, 50kW, 91001590060-EL
5 Rectifier Kit, 12 pulse, 64kW 91001593080
6 Rectifier Kit, 12 pulse, 80kW 91001593100
7 Rectifier Kit, 12 pulse, 96kW 91001593120
8 Rectifier Kit, 12 pulse, 128kW 91001593160
9 Rectifier Kit, 12 pulse, 160kW 91001593200
10 Rectifier Kit, 12 pulse, 192kW 91001593240
11 Static Transfer Switch KijtL2 pulse, 64kW 91001594080
12 StaticTransfer Switch Kit12 pulse, 80kW 91001594100
13 Static Transfer Switch Kitl2 pulse, 96kW 91001594120
14 Static Transfer Switch Kitl2 pulse, 128kW 91001594160
15 Static Transfer Switch Kitl2 pulse, 160kW 91001594200
16 StaticTransfer Switch Kit12 pulse, 192kW 91001594240
17 Inverter Kit, 6 pulse,24kW 91001595030
18 Inverter Kit, 6 pulse,32kW 91001595040
19 Inverter Kit, 6 pulse,40kW 91001595050
21 Inverter Kit, 6 pulse,50kW 91001595060
22 Inverter Kit, 12pulse,64kW 91001595080
23 Inverter Kit, 12 pulse,80kW 91001595100
24 Inverter Kit, 12 pulse,96kW 91001595120
25 Inverter Kit, 12 pulse,128kW 91001595160
26 Inverter Kit, 12 pulse,160kW 91001595200
27 Inverter Kit, 12 pulse,192kW 91001595240
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6.3.1 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 waanected.

6.3.2 Calling for Service

Call for service if you encounter any of the following conditions:
1 Repeated startup attempts are unsuccessful.

1 A UPS fault occurs that cannot be cleared.

1 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 within the paameters of the
UPS unit, but sustained overloads will cause the UPS Unit to fail.

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

1 If any abnormal battery condition is detected.

1 When you are unsure of what action to take.

1 If any of the above occurs:

1 Fill out a service request form by visitingwww@800pwrsrvc.conor email
service@800pwrsrvc.com

n DANGER: Lethal voltages are present inside the equipment even when there appe.
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

Startup, UPS maintenance, battery maintenance, and preventative maintenance programs are
available through your Factory sales representative.

6.4.1 Start-Up Services

Various stadup services are available. Contact your sales representative or email us at
service@800pwrsrvc.com
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6.4.2 Maintenance Agreements

Standard Full Service, 24/7 Full Service, and Extended On eBi@ffMaintenance agreements are
available. Contact your sales representative or esmailce @800pwrsrvc.com

6.4.3 Warranties

If you have any questions about the warranty on your UPS System or the batteries email us at
service@800pwrsrvc.comr contact Customer Service and Support@ddPWR-SRVC (806797

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 Troubleshooting Guide

Figure 7.1
Abnormal Description & Checkpoint Solution
1 l’:e rectifier breaker is not switch Switch on the rectifier breaker
The input voltage is not correct Connect the right AC source.
(out of the normal range).
The phase sequence of AC inpu
is incorrect, input rotation error,
AC !r_mput is correct, but and the LCD wil q!splay warning Correct the R.S.T. phase
rectifier does not operate | me s sage RECT H sequence. Generally, to
and RECTACFAILLED | ERROR” i n the ¢§ ) ’
8 exchange any two phases
lights up. menu  (MAI'N meny connection can solve this
menu - STATUS/ roblemn
menu). ROTATION ERROR P .
LED on left side of the front pang
will also light.
Line sbnomalty catetee | Reter to B LED Detecing
. Guide and check the 3C PCB.
actions have been taken.
2 The unit shuts down under] The battery fuse Close the battery fuse
AC mains failure. (breaker/holder/disonnector) hag breaker/holder/disonnector.
not been closed.
3 No power supply for UPS | The reservéoreaker has not been| Close the reserve breaker.
control circuit and LCD closed (switched on).
cannot display. )
3B PCB has problem. Refer to PCB LED Detecting
Guide and check the 3B PCB.
4 The voltage difference There is externakiring error of Correct the external wiring
between NEUTRAL and | R.S.T phase and N. G, instead ¢ system.
GROUND has become ELI unit itself.
abnormally high.
5 The inverter cannot start | Other than INVERTER SS LED | Do trouble shootingccording
up. in left side of the front panel, to the LED instruction.
other LEDs still illuminate.
Switch on the inverter before DC| Refer to the switch on
bus has been established procedure. Close the reserve
completely. Normally, it takes and rectifier breakers and wait
around 30 seconds to establish t| around 30 seconds or directly
DC BUS once the reserve and | use batteries to establish the
rectifier breakers are closed. DC bus.
Bypass breaker has been closed Open the bypass breaker.
(switched on).
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Line Abnormal

Description & Checkpoint

Solution

The output is overloaded. The
LCD will display warning
message ‘ XXX% (
in the STATUS/WARN menu
( MAI'N menu - SH
- STATUS/ WARN n
XXX% OVERLOAD LED on left
side of the front panel and
OVERLOAD LED on right side
will also light.

Decrease the load to below th
ELI's rated pqg

In P&P modulesl, the temperatu
sensor sockets on 3G PCB and
heatsinkare not connected
properly. WARNINGLED of
FUSE/TEMP still illuminate but
LED in 3G PCB d
indicating DC BUS may be over
240VDC.

Take out the P&P modules an
connect them properly.

and HIGH DC LED is lit.

6 Fans do not work while
ELlis on. The fuses positioned behind PC| Replace the fuses or install
holder have been blown or are n{ them properly.
installed properly.
Abnormal voltage output in R Refer to PCB LED Detecting
phase. Guide anccheck the 3T PCB o
R phase.
7 The rectifier shunt down | Voltage limit function failure in Refer to PCB LED Detecting

the 3B, which contributes to the
DC voltage, goes over 430V.

Guide and check the 3B PCB.

3C PCB hagproblem.

Refer to PCB LED Detecting
Guide and check the 3C PCB.

8 Abnormal voltage in RESERVE AC FAIL LED lights | Check the reserve wiring and
reserve. up. LCDmenu also displays the | connect with the correct sourc
abnormal voltage in reserve.
(REAL TI1 ME DATA
RESERVE DATA menu).
Fuse has blown in 3A PCB Replace the fuse.
If the abnormality cannot be Refer to PCB LED Detecting
corrected aftethe solution actiony Guide and check the 3A PCB.
have been taken.
9 Abnormal frequency in RESERVE FREQ FAIL LED Check the reserve wiring and
reserve. lights up. LCD menu also display connect with the correct sourc
the abnormal voltage in reserve.
(REAL TI1 ME DATA
RESERVE DATA menu).
Fuse has blown in 3A PCB Replace the fuse.
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Abnormal Description & Checkpoint Solution
If the abnormal cannot be Refer to PCB LED Detecting
corrected after the solution actiol Guide and check the 3A PCB.
have been taken.

10 The inverter shuts down Bypass breaker has been closed Open the bypass breaker. The
during operation, while the| (switched on). inverter will restore running
FAULT LED lights and automatically.
buzzer beeps continuousl - — —

The output ishortcircuited, Clear the short circuit at the

including the load itself. output, then switch off the
inverter.

Secondly, switch on once more |

restart the inverter.

The output is overloaded. The | Decrease the load to under thg

LCD will display warning ELI"s rated pg

message OVERX®A [ inverter will restore running

in the STATUS/WARN menu automatically.

(MAI' N menu - SH

- STATUS/ WARN n

XXX% OVERLOAD LED on left

side of the front panel and

OVERLOAD LED on right side

will also light.

Heat Sink is over temperature. | Decrease the load to under thg¢

WARNING LED of FUSE/TEMP| EL1 s rated pgd

still illuminates. off the inverter. Secondly,
switch on once more to restart]
the inverter.

IBGT-protect fuse has blown in | Take out the P&P module and

P&P modulel or IGBT damage. | replace fuse or IGBT.

When in battery backip mode, Within 30 minutes, the inverte

the inverter shuts down due to | will restore running

battery low (lower than 295VDC)| automatically once the AC
main is back.

11 Transferring failure DC BUS voltage becomes Take out the P&P module 2
between reserve and abnormal during transferring. and make sure the SCR drive
inverter. DCV value can be read in LCD | connection is OK.

menu.

3P PCB has problem. Refer to PCB LED Detecting
Guide. Take out the P&P
module 2 and check the 3P
PCB.

LED A4(OTF) in the 3A PCB Refer to PCB LED Detecting

lights. Guide and check the 3G PCB.

In P&P modules, the temperatur¢ Take out the P&P module and

sensor sockets on 3G/3P PCB a| connect them properly.

heatsinkare not connected

properly. WARNING LED of

FUSE/TEMP still illuminates.

Phase sequence error of output | Change the transformer wiring

transformer.
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Abnormal Description & Checkpoint Solution
12 Phase lack when AC The mimic output LED in the Make sure the signal sockets i
output. front panel blinks. 3T PCB are connected
properly.
Fuse has blown in 3T PCB Replace the fuse.
If the abnormal cannot be Refer to PCB LED Detecting
corrected aftethe solution actions Guide and check the 3T PCB.
have been taken.
13 The mimic battery LED in | Batteries become worn out or Replace batteries.
the front panel blinks. damaged.
14 (14) All LED in the front CPUinserting error in 3A or 3R | Insert the CPU into correct
panel light up. PCB socket.
15 Communication interface if Communication cables are Correct the wiring.
not working properly. connected improperly.
Communication software is not | Reinstall the software.
installedsuccessfully.
Communication port setup error.| Correct the setup.
CPU inserting error in 3R PCB. | Insert the CPU into right
socket.
If the abnormal cannot be Refer toPCB LED Detecting
corrected after the solution actioff Guide and check the 3R PCB.
have been taken.
16 The inverter has been The inverter switches dl & 4P | Try to press these two buttons
_turned on but no action of | 5.0 ot pressed simultaneously. simultaneously
inverter.
PCB Connection is not good. Refer to PCB LED Detecting
Guide and check the
connection of 3W PCB.
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Chapter 8. Options

This chapter provides detailed information about the options available for theRHaee Lighting
Inverter.
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8.1 Dry Contacts

Optional Seven (7) dry contact terminals shall be provided. These terminals are Normally Closed
(conducting) dry contacts. When an event occurs, the terminal will opercémducting). Maximum
contact rating is 16 A/250VAC (16A/30VDC). The connections juted are:

C 1]
CNR16 SWR2
3R PCB
CNR21 CNR10 CNR11 CNRS CNR9

‘RS232‘ ‘F(S485‘ ‘RS485‘ ‘RS485‘

com [§ | cNRi5
BATTL [3] | cNR20
BACKUP [ | cNR19
BYPASS 3] | CNR14
CHRGOFF (8] | cNR18
FauLT & ] cnRri3

3]
& | cNR17
% | cNr2

** Short When Event Happens

Example 1:

CNR20 (BATTERY LOW) When Battery voltage drops below threshold (310 VDC)
while system is running on battery mode.

CNR19- (ON BATTERY BACKUP) When Utility Power is not present, the unit is on
Battery Power.

CNR14— (BYPASS ON) The unit is on Bypass Mode.

CNR18- (Charger OFF) When unit on Battery Backup and Batteries Overheat
CNR13 (UPS FAULT) During normal Operation.

CNR17-(OUTPUT OVERLOAD) Overload on the Output

CNR12 (INVERTER ON) Unit is on Inverter.

CNR15- (COM) This contact can be configured as the OR result of the signals
described above. SWRR(dip-switch pin 1) ~ SWRZ (dip-switch pin 7) can select

one of the seven signals described above and S8iRfthe COM enable switch.

Please refer to thaip-switch of SWR2 on the 3R PCB and the following examples and
diagram.

If two contacts for BACKUP are required. Switch on SWH2& SWR28, then both CNR19 &
CNR15 will OPEN when the unit goes to bagk

Example 2:
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If one contact for OVL & FAULT is required. Switch on SWRZ SWR23, then the CNR15 will
OPEN when either OVL or FAULT condition happens. Of course, CNR17 will OPEN when OVL
happens and CNR13 will OPEN when FAULT happens.

- | RELAY [— CNRI2 |[—INVON

| RELAY | CNR17 [—OVL
|
TO | RELAY [— CNRI13 | —FAULT
INTERNAL
RELAY [—| CNR16 |[—CHRG OFF

|
CIRCUIT L
| RELAY |— CNR14 [—BYPASS
|
L
|

RELAY [—| CNR19 |—BACK-UP

~ | RELAY [— CNR20 [—BATL

Sta 8 2 5)5“5 SWR2-8
5% 5} 5} 5} 5} EI\E} r&—{ RELAY — CNRi5 [—com

SWR2-DIP SWITCH ON 3R PCB

8.2 Sub-Feed UL489 Breaker for Elevator

These optional breakers ratings can be specified per required power.

8.3 Sub-Feed UL489 Breaker for Emergency Lightings.

These optional breakers ratings can be specified per required power.

8.4 Regen Manager (for Regen Elevators):

During a power outage, the optional Regen Manager converts regenerative power generated by
elevator to DC power supplying power to the batteries thus extending the Battery Backup time.
During normal mode, the optional Regen Manager will feed the regesmepativer to the building.
Additionally eliminating the requirement for a traditional Automatic Transfer Switch (ATS) and its
associated circuitry. This reduces the system's footprintdaakis, cooling systems, and the need for
onsite maintenance througkmote monitoring capabilities.
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8.5 Battery to Utility Time Delay (120 sec or 60 sec)

Selectable time delay (60 or 120 seconds) to allow elevator control to switch to normal power, thus
eliminating the need for ATS Switch.

8.6 Main Input CB custom KAIC

When Hi custom KAIC rating option is used Input Cable securement to the Terminal Block must
comply with the following diagram

8.7 Main Output CB custom KAIC

When Hi custom KAIC rating option is used Output Cable securement to the Terminal Block must
comply with the following diagram

Nylon rope -
3/8-inch (9.5mm)
diameter. Minimum
of S5 wraps.

|

6 inches
(152mm)

B.5.2 External Shutdown
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2 pairs of terminals CNR 16 are provided for external shutdown. 10mA is needed for turning on the
internal photecoupler. The user can use this terminal to-slowtn the unit when emergency
conditions occur, such as fire, short circuit etc.

8.2 DB9 Connection

Four RS485 and one R832 are provided to communicate with more sophisticated (option)
modules. Each connector is especially dedicated to one type of external module. The following are
some connection examples of optional modules.

A CNR21 (RS232)é UPSCOM Software for PC MonitoriggNMP Card
A CNR9 (R$485)é DCMAN- Battery Monitoring Module

A CNR10 (R$485)é UPSCAN Remote Control Panel

A CNR12,13,14,15,17,18,19 (R®B5)é UPSCALL- Auto Dialing Module
A CNR11é for transferringRS-485 intoRS-232

8.2.1 B.5.4 Local Monitoring via PC with RS-485 or RS232

B.5.5 Simple Network Management Protocol
This option consists of a basic SNMP NetAgent SNMP device.

420-MAN -EL Page93of 115



Options

8.1 Seismic Mounting Bracket

The seismic floor mounting bracket includes one left bracket and one right bracket per cabinet (UPS
and Battery)

8.2 Battery String Monitoring (Wireless).

The wireless battery monitoring system continuously monitors and communicates with the data
collector to provide Redlme data. It analyzes and stores battery string voltage, current and
(optional) cabinet temperature. For detail information requesattitex or visit our website.

8.3 Battery (Individual) Monitoring (Wireless)

The wireless battery monitoring system for individual battery block monitors each battery voltage,
battery impedance and (optional) battery temperature. For detail information request literature or visit
our website.

8.4 Battery Thermal Runaway Control

This option provides protection in case of et@mnperature condition in the battery compartment. If
such a condition occurs, this option shuts off the charger. Charging resumes when the temperature
returns to normal. A dry contact (N/O, N/C) relay integfds provided for this option for user

interface per following:

Terminal Number ‘ Signal ‘ Description

TB121-1 N/C N/C contact that opens when the critical temperature has reached
TB121-2 COM Common
TB121-3 N/O N/O contact that closes when the critical temperature has reached

8.5 Battery Breaker Alarm

It provides a signal whethe battery breaker is in OFF position.

8.6 Battery Thermal Runaway Control with dry contact for
remote monitoring

Provides protection in case of over temperature condition in each battery cabinet (s) by shutting off
the charger, it allows remote monitoring of the condition and will resume charging when temperature
has return to normal.
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8.7 Battery Cabinet exhaust fan only without alarm and indicator

8.8 Battery Cabinet exhaust fan with local alarm, indicator and
dry contact for remote monitoring

It provides a local alarm, indicator and remote signal through Dry contact in case of the fan failure in
the battery cabinet (s).

8.9 Delta Input/Output systems

1 Delta

1 Hi-Legged Delta (3 single phases with 1 leg Grounded).
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8.10Battery Exerciser (setting)

1. Connect the DB9 wire from upper socket of CNR21 to USB of Laptop via a R&32 to USB
converter.

{ Caution: UPS should be grounded to avoid noise interfering the laptop.
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Install UPSCOM1 CD

B setup.exe 2012/4/19 R4 0.. ERER

'ﬁl upscom-1 - InstallShield Wizard ﬂ

Welcome to the InstallShield Wizard for
upscom-1

The InstallShield(R) Wizard will allow you to modify, repair, or
remove upscom-1, To continue, dick Next.

7

'ﬂ upscom-1 - InstallShield Wizard u

Customer Information

Please enter your information.

User Name:

[Nicine-A

Organization:

Install this application for:

@ Anyone who uses this computer (all users)
() Only for me (NICK-NB-A)

InstallShield
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ﬂ upscom-1 - InstallShield Wizard M

Destination Folder
Click Next to install to this folder, or dlick Change to install to a different folder.

Install upscom-1 to:
C:\Program Files (x86)\My Company Name\|JPSCOM\

InstallShield

#5) upscom-1 - InstallShield Wizard u

Ready to Install the Program
The wizard is ready to begin installation. \

If you want to review or change any of your installation settings, dick Back. Click Cancel to
exit the wizard.

Current Settings:
Setup Type:
Typical

Destination Folder:

C:\Program Files (x86)\My Company Name\UPSCOM\
User Information:

Name: NICK-NB-A

Company:

InstallShield

[ <Back [ st ][ cancel |
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) upscom-1 - InstallShield Wizard u

InstallShield Wizard Completed

The InstallShield Wizard has successfully installed upscom-1.
Click Finish to exit the wizard.

\' < Back | Finish | | Cancel

2. Double click UPSCOM1 to launch theProgram.

m il

upscom-=1
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3.Set up ACommunication Port propertyo

CommPort Property...

Hide

Exit

RESERVE

OUTPUT

i . i

RECTIFIER RESERYE QUTPUT BATTERY

UPS HISTORICAL EVENT
| TIME | EVENT

EATTERY TEST RECORD EATTERY TEST SETTTING
| TIME | DUR... | RES.. | EVENTY | EVENTZ2 DATE | TIME | ouR.. |
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System Battery Help
O|O(D|D|D DD O D D D DD
o |0 (R | (2 68 | (e |l () (e

10)11)12|13

RECTIFIER
vs | vt DC
INPUT
OUTPUT

RESERVE
vs |

OUTPUT

COMS
Communication Interface [Fa]¥3

Cammunication Baud S8
RECTIFIER E COM3

- COM10
Communication Sting fealYER]

UPS HISTORICAL EVENT
| TIME | EVENT

BATTERY TEST RECORD BATTERY TEST SETTTING
| TIME | DUR... | RES.. | EVENT1 | EVENT2 | TIME | DUR... |
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4, Save to Excel File menu is not enable before all EE data has been downloaded to the
computer.

8.3 Setting the battery test schedule

| Help

V-R

Settings

Refresh Settings and Records

Save Settings and Records to Excel File

)

16|17 18|19]20

@@@@@

25

TEMP
degC

28

OUTPUT BATTERY

309 alue: 370

DATE

& 20121420
£ o01214/20
8 201224720

03:43PM
03:45PM
09:45PM

Normal Recovered
Normal Recovered
Rectifier AC Fail

BATTERY TEST RECORD

BATTERY TEST SETTTING

DATE

| TIME

| DUR...

| RES... | EVENT1 | EVENT2

DATE | TIME | DUR...

201274720
201274720
2012/4/20

P NP RET Y

04:10PM
04:13PM
04:18PM

e e

1

3
0

FAIL Battery Test Aborted
PASS
FAIL Bat!ery Test Aborted

A oA

JAN/2 - 01:048M 2
FEB/2  01:04aM 2
MAR/2  01:044M 2

P I e e N o Ve M ot n i R ]
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1. Battery Testing

Battery Help

RECTIFIER
vR | vs | wT |
|310V |30‘N |312V | 60

RESERVE
vR | ows | wT | Hz
|307V |312V |312V | 60

OUTPUT

RECTIFIER RESERVE
310 1

UPS HISTORICAL EVENT
DATE | TIME | EVENT

¥ 2012419 1:32LF Low Battery

8 201204020 11:34 LF Rectifier AC Fail
; 201244720 1134 EF Low Battery

BATTERY TEST RECORD BATTERY TEST SETTTING

DATE | TIME | DUR... | RES.. | EVENTY | EVENT2 | - DATE | TIME | DUR... |
2012/4/9 0220FF M FAIL  Inverter OFf Battery Test Aborted || JAN/30 T159FF 90
2012/4/9  0240FF FAIL  Inverter Off Static Switch in Re... APRAY  0345EF 15
2012/4/9  1016FF FAIL Static SwitchinRe...  _ MAYA3 0945FF 3

Ar A e R e e ' PR Y73

420-MAN -EL Pagel03of 115



Options

0 Note: Buzzer will BEEP

0 Note:If the UPS is in (ECO) Green mode, it will automatically come back to normal
to do the battery test. After the test is finished it will automatically go back to the (E(
Green mode.

2. To abort the battery test during thetest: Parameter set. Password=1234
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. Inverter manually turned OFF during battery test. Battery test manually aborted and Low
Battery Shutdown will be recorded in EE

BATTERY TEST RECORD

DATE | TIME | oUR.. | BES.. | EVENTI | EVENTZ | -
20244420 01:565PM 0 FalL [rreerter CHFF Static Switch in Re...
2244420 01:57Pk 0 FAlL Battery Test Abarted |:|
2Mz2M420 02 03Pk 1 FalL Low Battery Shutdown Treverter OFf i

. save excel file menu is enabled after all EE data has been downloaded to computer

. Save settings & records.

= UPSTORE
System [Battery | Help
b ¢ Settings D @I@ i
)Y BT 16117118118} 2
——e—— Refresh Settings and Records e
GE  POWER
VR Save Settings and Records to Excel File 30 ' TYPE

| 310V [ 304V [311V | 00 | _INPUT 2777480V 3P4w B0H
: | OuTPUT [ 277/480v 3P4w 6OH

I RESERVE I LOAD
' L ol ' T ' L ' ™ ‘ -~ ‘
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6. select path & key in filename:

WEREQ: | | HeH
2%

. DragonNest
.. My BeanFun

1. Symantec

. The KMPlayer
| ZCRWRER

il ol
M A

| (b B
M EfiE

€ B8

EREEW: Booksds
TEFAERI(T): | Excel 97-2003 JEESH (X ds)

ERER -
[$ ~ o o] %8 s%

RIS - - &g

=&~

4 A B | T Ta— D E | F

1 SETTING

2 DATE TIME DURATION

2 20-Jan 03:23PM 90

4 20-apr 07:17PM 5

=) 13-May 09:45PM 3

6

7

8

9
10 RECORD

11 DATE TIME DURATION RESULT EVENT1 EVENT2

12 | 4/20/2012 04:10PM 1 FAIL Battery Test Aborted

13 4/20/2012 04:13PM 3 PASS

14 4/20/2012 04:18PM 0 FAIL Battery Test Aborted

15 472072012 04:24PM 0 FAIL Inverter Off Static Switch in Reserve

16 4/20/2012 04:28PM 0 FAIL Inverter Off Static Switch in Reserve
17 | 4/20/2012 04:35PM 5 PASS
18 4/20/2012 04:51PM 0 FAIL Low Battery Shutdown Inverter Off

19 4/20/2012 05:20PM 3 FAIL Battery Test Aborted

20 4/20/2012 05:26PM 0 FAIL Inverter Off Static Switch in Reserve
2l 4/20/2012 05:41PM 0 FAIL Low Battery Shutdown Inverter Off
22 | 4/20/2012 07:15PM 0 FAIL Low Battery Shutdown Inverter Off

23 4/20/2012 07:17PM 0 FAIL Low Battery Shutdown Inverter Off
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8.1 Seismic Series

The Seismic Series are OSHPD / HCAI certified THPease PWM Lighting Inverters that support
power ratings from 24kw to 128kw. In addition to complying with UL1778, UL924, and CSA107.1
standard, these models meet the requirements for CBC 2016 and IBOB8¢Hhave been Shake
tabletested in accordance with the IEES AC156 procedure to SDS level 3.0g. The systems have
received special seismic certification from the California Office of Statewide Health Planning and
Development (OSHPD / HCAI), which areet most rigid seismic standards available.

Note: All Seismic Series models have an $x&fix in their model number.

Table 8-1 UPS Cabinet Dimensions, Seismic Series, Shake Table tested

Capacit UPS Cabinet Size Typical Battery Cabinet
pacily (W x Hx D in Inches) (Standard Battery)
24-50KW 40.75 x 63 x 31.5 (Including 58.75 x 70 x 30.5 (Including
30-60KVA brackets) brackets)

30 - 60 KVA
UPS CABINET /

Figure 8.1. UPS Cabinet Dimensions, Seismic Series, Shake Table testeebQKVA/8-
48KW
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Appendix A— Battery Connections
Table 8-2 UPS Cabinet Dimensions, Seismic Series, Shake Table tested

Capacit UPS Cabinet Size Typical Battery Cabinet
pacily (W x Hx D in Inches) (Standard Battery)

64-128KW 62.5x 63 x 31.5 58.75 x 70 x 30.5 (Including
80-160KVA (Including brackets) brackets)

80-160 KVA
UPS CABINET

Figure 8.2. UPS Cabinet Dimensions, Seismic Series, Shake Table tested 80 KVA
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Appendix A— Battery Connections

APPENDIX A - BATTERY CONNECTIONS

This appendix shows typical battery 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 figures. Each system is shipptdits own battery connection diagram

located inside the front door pocket.

A DANGER: The use of a physically damaged battery can cause a catastrophic sys

' failure and can even result in a fire or explosion that could endanger life and prop

Before accepting a battery shipment from the carrier, please read and follow thes
instructians:

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

2. 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:
if possible, and contact Power Service.

3. 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.

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

6. Use of any norFactory 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 email Power Services for tested/certified
replacement batteries.

7. If at any time you have any questions regarding the condition of a battery, set |
aside and notify the manufacturer email:Service@800pwrsrvc.com or call at
800-PWR-SRVC (800797-7782). Do not use a questionable battery under any
circumstances, even temporarily.
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Appendix A— Battery Connections

Typical Standard Battery cabinet(s) weight

1 51 x 70 x 30.5 3288 175~304
2 51x70x30.5 10609 304~491
3 51x 70 x 30.5 14401 444

4 51x70x30.5 34868 537~807

420-MAN -EL
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Appendix A— Battery Connections
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348Volt Nominal DC Voltage

1 String of 29Battery, 1 Battery Cabinet (Typical)
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Appendix A— Battery Connections
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Appendix A— Battery Connections

MAX. DC MAX. DC MAX. DC MAX. DC
CURRENT: CURRENT: CURRENT: CURRENT:
480 AMPS 480 AMPS 480 AMPS 480 AMPS
1 I l |
r-————"—">"""™""7r~—"—~—~~>~~"7"777 S 1 a
| I T H i f ==
| | ——————Hd_ e - = 4
I I oo IR
— 0 T [I——
ulli alla alls [[2]3]
L
I I I + — I
+ — G + — G + — G
TB50
BATTERY BATTERY BATTERY BATTERY INVERTER
CABINET CABINET CABINET CABINET CABINET
#4 #3 #2 #1

NOTES:

1) POSITION ALL BATTERIES AS SHOWN.
2) CAREFULLY OBSERVE BATT POLARITY
WHEN MAKING BATTERY CONNECTION.
3) ALL CONNECTIONS SHOWN IN DOTTED
LINES TO BE PROVIDED BY CUSTOMER.
4) LABEL BATTERY NUMBERS AS SHOWN.

5) BATTERY CABINETS:
CABINET #1 = STRING A (BATTERY 1A THRU 29A)
CABINET #2 = STRING B (BATTERY 1B THRU 29B)
CABINET #3 = STRING C (BATTERY 1C THRU 29C)
CABINET #4 = STRING D (BATTERY 10 THRU 29D)
6) BATTERY TORQUE: 100 IN-LBS.

Dc
BREAKER

BATTERY CABINET
#1 THRU #4

348 Volt Nominal DC Voltage
4 String of 29 Battery, 4 Battery Cabinet (Typical)

420-MAN -EL Pagell4of 115



Index

delivery space................... 38
A
H
AUIENCE....ovee 5 . S
Handling........ccccoeviveeeiiienennne 49
B | SEIVICE. ...t 6, 84
Shipment
Batter . .
con):qect'on 53 Inspecting the shipment........: 49 INSPECUNG..oovovvvvoevres 49
IONS..cciiiciiieieeee ;
maintaining 79 Installation Hnpacking
i " climatization..................... 50 Site considerations................ 46
recharging...........ccccceeee. 54 Starting the unit
OrMINAIS...oooovoivi 81 M firSt M. v 56
Battery Monitoring.................. 96 Startup Services.................... 84
Maintaining batteries............. 79 .
) Storing the system................. 53
C Maintenance...............ccoeeeee. 76
] System
) preventative......................A8 . .
Cabling.......coccevviviiiiiee, 50 ) cabling and mounting........ 50
. ) Maintenance agreements.....85 L
Calling for service.................. 84 ) climatization...................... 50
) o Mounting...........eevveviiiiieieiennns 50 .
Climatization............ccccccvveens 50 offloading.........cccccoevvvennnn. 49
Customer service and suppor84 @) StONING. v 53
D Offloading the system............ 49 T
) Operating environment.........47 )
DeliVery ......cooovieeeiiiiciieen. 49 ) Testing the UPS..........ccocet 79
. . Operation..........c.ooeeveeiiinnne 55 . .
Delivery space requirements.38 Troubleshooting Guide and
Operator's 10g.........coceeevveeenne 78
) System Alarms................. 87
E Output load connections........ 53
: . U
Electrical connections P
outputload..........cccccvvrennen. 53 ) UNnpacking.......ccceveveeeniineeennns 50
Power connections................ 81 .
) ) UPS testing..........ccceeniienen 79
|: Preventative maintenance78, 81
Product description................ 11 W
Firsttime powerup................. 56
Floor load ratings..................48 R Warranties........coocveevinieennnd 85
FRU replacement.................. 82 ] ) Warranty registration and
Recharging batteries............. 54 »
warranty certificate request 6
Requirements
420-MAN -EL Pagell50f 115



