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CAUTION !

Hazardous voltage exits inside the UPS (includes éhconnection
terminals). Cable connection and maintenance shoulde done by
professional or qualified personnel.

The UPS has its own internal power source (battersd. The output
terminals may be live even when the UPS is not coacated to the
AC supply.

DC capacitors are employed in this unit. Hazardousoltage still
exists even when the unit is not energized. Do ntwuch any part
of the inside of the UPS.

WARNING !

Be sure to operate the UPS within the rated poweeVel.

Prevent direct exposure to direct sunlight, rain orcontaminating
environment.

Only qualified technicians should replace the battees. Since
batteries have high short-circuit current capacity, mistakes in
connection or disconnection can cause severe burops death to
servicing personnel.
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1. SYSTEM OVERVIEW

1.1. Construction of the CPE UPS General Topology

The UPS system is composed of input breakers, ifibert, protection network,
rectifier, battery bank, inverter, static switclypbss breaker, isolation transformer
and output filter. The basic topology is shownhe tliagram above. Under normal
AC mode, energy from the AC source is converteD@power and supplied to the
inverter and charge the batteries to their fullacay all the time; keeping them
ready to support the output load in case of ACa®tailure.

Although the principle operation of a UPS seemspinmand straightforward, the
requirement for a reliable medical grade UPS makeslesign and manufacturing
one requiring advanced technology, intelligence argerience with imaging

modality power requirements. Many years have b@emtsin designing the most
rugged, medical grade and reliable UPS for the atads well as simple and safe
for the user.

Choosing the best and most suitable UPS for a gapptication can be easy or
difficult, depending on the client’'s knowledge aykparameters. The most obvious
specification, output power, depends on the sizéhefload during peak power

demands place on the UPS. An allowance for pealkimgapower demand has

been added to the present load requirement toeatiseiimaging modality and the

UPS are compatible.
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Another important issue is reliability. The primenaof a UPS is to protect the load.
Therefore, the UPS should be much more reliable tiha AC source. An unreliable
UPS suffers the problem of frequent break downsnawore frequent than AC
failure. The cost of repair becomes more than tis¢ af the unit itself.

Generally, there are four different modes of op@mathe NORMAL OPERATION
MODE, the BACK-UP (BATTERY) MODE, the RESERVE MODE&Nd the
MAINTENANCE BYPASS MODE. These are explained below.

Normal Operation Mode:

The rectifier converts the AC input to DC powerstgpply the inverter and charge the
batteries at the same time. All the fluctuationsges and spikes of the AC input are

removed during AC to DC conversion. Therefore, f& supplied by the inverter is
clean and stable.
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Back-up Mode:

Since the batteries are connected directly to tBelibk, when the AC fails, the
batteries change immediately from receiver to bengnthe source, supplying
energy to the inverter instead of receiving endrgmn the rectifier. The output AC
IS not interrupted; protecting the load connectethé output.

Reserve Mode:

When the inverter is in an abnormal condition, sashover temperature, short
circuit, abnormal output voltage or overloadeddgperiod exceeding the inverter's
limit, the inverter will automatically shut down iorder to protect itself from
damage. If the utility power is normal, the statwitch will automatically transfer
the load to the reserve source without interruptibAC output.
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Maintenance Bypass Mode:

In case of UPS maintenance or during battery remnt, and where the load
cannot be interrupted, the user can invoke thecdbgpass, turn off the inverter,
close the bypass breaker and then open the redii@ reserve breakers. The AC
output will not be interrupted during the manualpags transfer procedure. The
maintenance bypass switch keeps continuously supplgower to the load.
Electricity will not exist in UPS power electronaircuitry except for the output
transformer, thus ensuring the safety of servicequanel.

The UPS is designed to run 24 Hours a day in noopalation mode once it is
installed, except when the utility power fails, enabverload conditions, or during
maintenance.

Normal operation with batteries connected providiesn, stable, regulated and
uninterrupted power to the load, free from any epiland surges. The UPS is
regarded as a perfect AC power source, limitedackiup time, under mains failure,
only by the capacity of the batteries.
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1.2. Features and Advantages

(a) Reliable input protection: Circuit breakers are placed in each individual
input branch to ensure power can continue througither branch in case of
breaker trip caused by an abnormal condition imeeitectifier or load.

(b) Input surge protection: An MOV (surge protector) is added at the input,
providing protection to both UPS and the load frany lightning surges, or
surges caused by neighboring large loads.

(c) EMI suppression: An EMI filter is added to meet the international EM
limits. Very low noise is emitted, and no interfiece is back-feed to other
equipment connected to the same AC source.

(d) RuggednessThe rectifier employs phase control technologyegutate the
DC link voltage. This is the most efficient methimdcharge the batteries. The
SCR used are inherently rugged. Additionally, geamnductor is added at the
input to avoid deforming the AC source waveform.

(e) High frequency design: The inverter uses high frequency, high efficiency
IGBT, PWM methodology to convert the DC power to p&ver. The number
of components is fewer, reliability is improveddahe size and weight of UPS
is reduced, performance is improved, and acoustgens minimized.

(f) True Galvanic isolation: An isolation transformer is placed at the output.
This solves the problem of poor input grounding) eflow a different ground
between input and output, can avoid the annoyimiplem of ground leakage
current, and can be tied to any potential providadsite. The AC output is
isolated under every mode of operation. Additionathe load receives the
bonus of attenuation of common mode noise from db&ut isolation
transformer.
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(g) Plug & Play Modular design: The power circuit is separated into several
modules plugged into slots in the UPS. These asg apull out, permitting
quick maintenance and easier trouble shooting.

(h) Cold start function: the UPS can be started without an AC source,ishat
can be started with battery power only. This issgge because current limit
circuitry is added, preventing the problem of lamgeish current blowing the
battery fuse and damaging the DC capacitors whtarigs are connected to an
empty DC bus (before the DC bus is energized).

() Multi-CPU design: Several CPUs are employed in the control circad a
critical functions are designed with parallel redancy to improve reliability. If
one CPU were to fail, the other CPUs keep the Usational, and the output
AC is not affected.

() Protection against misuseThe UPS is designed with breaker on/off sensor,
power supply sensor, etc. any operational mistaidenby the user causes no
harm to the UPS.

(k) Accepts wide input range:The UPS is designed to accept a wide input
voltage range, so that it can work effectively unale unstable AC source. All
of the input components used are specifically seteto handle extreme high
voltage and high current.

() Operating environment: Each component of the UPS is chosen with a large
safety margin to accommodate extreme environmewutsh as temperature,
humidity, altitude, shock or contamination.

(m) Intelligent charger: The UPS automatically recharges (boost charge) the
batteries every time the batteries are depletedvioltage level equal to 2V/Cell.
Thus, the batteries can be restored to full capasitsoon as possible and made
ready for the next back-up requirement. In ordekdep the batteries in the
best condition, the UPS will boost charge the basefor several hours
(selectable) automatically every month. To avoi@rogharging the batteries,
boost charge will stop when the ambient temperasuvger 35C (95°F).
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(n) Intelligent battery test: The batteries are tested after every boost (iadia
by battery discharge or by the monthly boost chaxgde). This is done without
interrupting the operation of the rectifier, pretiag the risk of output AC
failure in case of a bad battery. The user is mixt of the battery condition, so
that action can be taken before the full capadity® batteries is needed.

(o) Huge charging power: The charging power is selectable (Lo/Me/Hi)
according to Ah rating of the batteries, and caargk up battery banks
providing more than 8Hrs back-up time without addam extra charger.

(p) MTBF of fans are extended:Fans used to cool the UPS, are designed to slow
down under light load, so that the life expectaotthe fans is extended beyond
the normal.

(9) Redundant power supply: A supplemental power supply is added to provide
redundancy for supplying power to the static switcssuring there will be AC
output regardless of any internal failure.

() Variety of Communication (options): With built-in intelligent
communication interface as well as output portR&-232, RS-485 and dry
contacts, there are several options available. 8lggions include remote
control panel, 3 phases software for PC monitorago dialing module, battery
monitoring module, 3 phases SNMP card, and ememmraer off (EPO) switch.
Please refer to the chapter 7 of options for detail
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1.3. Rectifier

The main function of a rectifier is to convert th€ input to DC power and supply it
to the inverter. The inverter then converts the @Wer to AC power for the load.
The UPS also uses the DC power to charge the lgsttas well; a very efficient
method of charging.

AC RECTIFIER DC
NPUT BREAKERINDUCTOR QUTRUT
SCR
CAPAOTOR

6 PULSE FULL CONTROL RECTIFIER

The 50KVA to 60KVA UPS use 6-pulse fully controllegekctification. An inductor is
added before the rectifier to improve the powetdiacsmooth the current waveform
and eliminate the harmonic current. The contraiwtrregulates the DC bus within
1%. Soft walk-in circuitry (approximately 20sec.ydacurrent limit circuitry is
used to prevent over current or instantaneous sungent.

Extra under-voltage and over-voltage protectiomsaamded to improve reliability and

to shutdown the rectifier in case of abnormal cbods. The DC bus is adjustable to
fit different types of batteries. The power companagsed in the rectifier is specially
selected to handle extreme high voltage and higrer The rectifier is designed to
operate under a wide range of AC input. The UP$ opkrate from 384 to 552

VAC and under poor power conditions found in somesas.
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PHASE SHIFT
TRANSFORMER —_—
DC
AC RECTIHER SCR QUTRUT
INPUT BREAKERINDUCTOR
CAPACTCR

SCR

12 PULSE FULL CONTROL RECTIFIER

In order to further improve the power factor anduge harmonic current drawn by
the rectifier, UPS at 80KVA and above use the 1I8etull controlled rectifier. The
total current harmonic current is reduced and pdaetor improved to over 0.8. A
phase shift transformer is added to achieve thifoperance. An input inductor is
retained also to obtain the best result. The usEqgfulse rectification distributes the
rectification work load over more devices and iases the reliability of the overall
system. There is no not need to increase the lmeaker and cable sizes, since input
KVA and harmonic current drawn is minimized, fdlfig the worldwide energy
saving requirements.
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1.4. Inverter

DG
IGBT INVERTER

The inverter is composed of IGBT, inductor, camacisnubber, control circuitry and
protection circuitry. The inverter converts the pPGwer from the DC link to AC
power to supply the output load. The UPS uses I&&hnology which switches at
frequencies beyond the audible range, thereforduging no audible noise.

The UPS uses voltage regulation circuitry to lithie voltage variation within 1%.
Custom compensation circuitry, for the medical imggoower signature is added to
elevate the generation of output distortion. Evamynponent is oversized to accept
the wide DC input range (from 285 to 420VDC); pong the power and support to
keep the output waveform sinusoidal throughout rdmege. With the aid of the
dynamic feedback loop the inverter maintains a suaeform through out the
imaging procedure.

An independent inverter and feedback control isdut® each phase. The
independent control assures the voltage is unaffeathen load is added to the
adjacent phase; producing excellent line to lindage regulation under 100%
unbalanced load.

The IGBT is always operated in its optimal condlitio obtain best efficiency thus
minimizing the overall cost of operation.
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Usually, the most frequent failures of the UPS oatuthe inverter. Therefore, the
UPS has redundant protection circuitry to proteetinverter. A strong snubber is added
to suppress the spikes and noise, oversized higihitygicomponents are used
throughout, semi-conductor fuses are provided, \@ailation is maximized. The
result of this design is a more rugged, reliable laigh efficient inverter. At the same
time, the inverter can sustain overload and higakpaurrent drawn by the load.
Additionally, a longer MTBF is achieved.

1.5. Static Switch

RESERVE RESERVE

INVERTER INVERTER

RESERVE MODE INVERTER MODE

The static switch is composed of two pairs of SCBnected back-to-back. The
switch transfers the load from reserve to investefrom inverter to reserve without
losing power at the output. It is a very importpottion of a UPS.

Custom detection and logic circuitry is incorpochte achieve a zero dead time
transfer of the static switch module. If the outputeeds the inverter rating, the
static switch will be invoked to protect the inverproviding that the input voltage
and frequency are within safe limits for the loHdhe output is short circuited, the
UPS will shut down to protect the inverter andrigserve power circuitry.

Following any transfer, the CPU performs a checkvididation of successful
transfer.
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1.6. Maintenance Bypass Switch

Unlike other UPS, the maintenance bypass swit@réady installed inside the UPS
for convenience. It should be open under normalatfm®, and only closed during
maintenance.

To properly use the maintenance bypass breaketghswif the inverter first. The
static switch will automatically transfer the loamreserve without dead time. Then
one can close the maintenance bypass breakerwkdidy opening the reserve
breaker so that the load gets power from the owythbut interruption.

SAFETY NOTE:

For the sake of safety of maintenance personrigboater supplies inside the UPS
must be disconnected from their associated powaicediefore touching any parts
inside the UPS. Thus, the maintenance bypass switalnecessity to maintain AC
power at the output and yet keep maintenance peeseafe at the same time.

If the bypass breaker is closed under normal ojperaihe inverter will stop and the
load will be automatically transferred to resergeptevent the inverter connecting
directly to the AC source. Of course, the invedannot be energized as long as the
maintenance bypass breaker is closed.
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1.7. Dimension & Drawings

10KVA - 60KVA
OUTLINE DRAWING
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10KVA - 60KVA
INTERIOR DRAWING
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80KVA - 160KVA
OUTLINE DRAWING
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80KVA - 160KVA
INTERIOR DRAWING
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INTER-PCB DIAGRAM
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1.8. Front Panel
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The front panel is located at the front of the Pi@ider. It gathers the real time
information of the UPS and shows them clearly ®oubker. It also provides switches
for controlling and setting the UPS. Through thes@, the UPS can be not only a
stand alone machine supplying the load, but als®et} monitored by the user. Each
part of the panel is explained below.

A: LCD display: Real time status, data or historical events aelaired on the LCD.
The UPS parameters, real time clock, inverter,largzer also can be set through
this LCD. The LCD is back-lighted by LEDs to progid sharp display. In order
to lengthen the LED'’s life time, the LED are autditely shut off 3 minutes
after no key is activated, but will light up agauhen one of the up/down/enter
key is pushed.

B: Status LEDs: 24 LEDs, representing all of the important infonoatof the UPS,
provide the most up to date information to the u3é&erefore these LEDs are
especially important when abnormal conditions oc@iae 24 information items
are as shown below:

INVERTER ON - inverter is running.

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

SHORT CIRCUIT — UPS output is in short circuit state.

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

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

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

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

OVERLOAD SHUTDOWN - inverter shutdown due to overload of the
inverter for a period over that which the invertan endure; will restart 7
seconds after overload removed.

70% LOAD - load connected to the output is at or over 70%efUPS
rating.
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110% LOAD - load connected to the output is over 110% of tR& Wating.
125% LOAD - load connected to the output is over 125% of tR& Wating.
150% LOAD - load connected to the output is over 150% of tR& Wating.
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 batt
shutdown is approaching.

BATTERY LOW SHUTDOWN - inverter shutdown due to DC bus (or
battery) lower than 295VDC (lower than the accdpt&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 secendfter abnormal
situation has been cleared.

HIGH DC — DC voltage over 430VDC and the bus voltage willibeted at
this voltage.

BOOST CHARGE —the batteries are being boost charged by thdieecti
BATTERY TEST — batteries are being tested.

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

DATA LINE — blinks when data is transmitted to or receivednftbe
communication port.

C: Warning LEDs: When abnormal condition happens, these LEDs vglitito
warn the user according to the cause of the faxdtydition. Therefore all these
LEDs should be extinguished under normal conditidmese LEDs are as shown
below:

RECT AC FAIL — rectifier AC input is abnormal either due to AC magde
out of the range or phase rotation error, rectgtartdown.

RESERVE FAIL — reserve AC input is abnormal either due to AC nitage
out of range or frequency out of range.

FUSE/TEMP —nverter fuse is blown or over temperature condiégists.
OVERLOAD - output is overloaded by over 110%, 125% or 150%.
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HIGH DC — the LED will light as long as the DC voltage iseoM30VDC.
BAT LOW - the LED will light as long as the DC voltage isvier than
320VDC.

BAT LOW STOP — the LED wiill light as long as the DC voltage is/&r than
295VDC, inverter cannot start.

FAULT — the inverter is shutdown due to abnormal condgisnich as
overload, short circuit, high DC, fuse over tempama bypass breaker on
or emergency stop.

Since these LEDs are located behind the transparedow, the user can see
them clearly without opening the door.

D: Audible (buzzer) alarm: The user should not be expected to watch the UIPS a
the time. Therefore, when abnormal conditions ocanraudible sound should
be emitted to warn the user to check the statiBeofJPS. The alarm buzzer will
beep under any one of the following conditions:

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 — (emergency power off) beep continuously
The buzzer will also beep once every time the teves switched on or off to
acknowledge to the user that his key is valid arwejpted.
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E. Bypass LED: This LED will light when the maintenance bypassakes is closed.
When the maintenance bypass breaker is closedntbeer cannot be switched
on and will stop immediately even when invertealready running.

F.Reserve LED:This LED will light when the reserve breaker issg#ld, and there is
AC power supply present at the reserve terminal.

G. Rectifier LED: This LED will light when the rectifier is operatingormally,
meaning the rectifier Mains are within the rangecsied, the rotation sequence
of three phases is correct, the rectifier breaketased, and no high DC voltage
is on the bus.

H. Back-up LED: This LED will light when the UPS is in back-up nedrhis is
also as the indicator for battery test resulth# battery test does not pass, this
LED will flash even if the UPS is not in back-up d®& to prompt the user to
change the batteries.

I. Inverter LED: This LED will light when the inverter is switchea, indicating
whether the inverter is running or not.

J. Inverter SS LED: This LED will light when the inverter static swhtes turned on
and the reserve static switch is turned off, itke load is supplied from the
inverter. Usually this LED will light 7 seconds eftthe inverter is switched on.

K. Reserve SS LEDThis LED will light when the reserve static switshturned on
and the inverter static switch is turned off, i#e load is supplied from the
reserve. Since the reserve static switch and iewvstatic switch will never both
turn on simultaneously, the Inverter SS LED andReserve SS LED should
never both be lit simultaneously.

L. Output LED: This LED will light when there is AC power presattthe output
terminal. This is an important indication to theeuat to whether AC is available
at the output or not.
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M. Up key: This is a LCD control key. It is for moving the sor one item upward
when items are being selected or for changing tnaber/character forward
when data or parameter of the UPS is being set.

N. Down key: This is a LCD control key. It is for moving the sor one item
downward when items are being selected or for ahgnipe number/ character
backward when data or parameter of the UPS is ls&ihg

O. Enter key: This is a LCD control key. It is for changing backd to the previous
page, and also for confirming the number/chardittan is selected.

NOTE: The following functions require both switchesactivated simultaneously

P.Inverter on switch: This is an inverter “control switch”. When thisykis pushed
with the “control switch” simultaneously, the interwill be switched on.

Q. Inverter control switch: This is an inverter “control switch”. When this kesy
pushed with the “inverter on” switch simultaneoushe inverter will be switched
on. Similarly, when this switch is pushed with theserter off switch
simultaneously, the inverter will be switched daffius, this switch is a guard for
mistaken key strokes.

R. Inverter off switch: This is an inverter control switch. When this keyushed
with the control switch simultaneously, the invest@l be switched off.
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2. TECHNICAL

2.1. 80KVA ~ 160KVA UPS 3-Phase InptuOutput

TECHNICAL SPECIFICATION

KVA 80 | 100 | 120 | 160
RECTIFIER

INPUT VOLTAGE 480/277VAC 3 Phase 4 Wire
INPUT RANGE +/- 20%
INPUT FREQUENCY 50/ 60 Hz +/- 7%
INPUT POWER FACTOR 0.8
NORMAL INPUT CURRENT(A) 10 12 13 16
OCPD CURRENT(A) 125 | 150 | 200 250

POWER WALK IN

0% - 100% : 20 sec

EFFICIENCY

99%

VOLTAGE REGULATION

1%

PEAK CURRENT LIMIT(A)

187 234 312 374

RIPPLE VOLTAGE

0.5%

BATTERY
BATTERY TYPE SEAL LEAD ACID
NO. OF CELLS 174
VOLTAGE RANGE 295 - 410VDC
o 0 [ 1 | w0 s
BATTERY LOW VOLTAGE 320vVDC
BATTERY LOW STOP VOLTAGE 295 VDC
BOOST CHARGE 402 VvDC

FLOAT CHARGE

390VDC
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2. TECHNICAL

KVA 80 | 100 | 120 | 160
INVERTER
DC INPUT RANGE 285 — 420VDC
WAVE FORM SINUSOID
OUTPUT VOLTAGE 480/277VAC 3 Phase 4 Wire
OUTPUT POWER FACTOR 0.8
VOLTAGE REGULATION o1

100% UNBALANCE LOAD

FREQUENCY LOCK RANGE

45 -55Hz /55— 65 Hz

OUTPUT FREQUENCY
(FREE RUNNING)

50/60Hz+/-0.1Hz

PHASE SHIFT UNDER
100% UNBALANCE LOAD

120% +/-0.5

THD (LINEAR LOAD) <2%
<110% CONTINUOUS
110 — 125% 5 min
OVERLOAD -
125 — 150% 2min
> 150% 30 sec

EFFICIENCY (100% LOAD)

94.5% | 94.5% 95% 95%

STATIC SWITCH

VOLTAGE RANGE

235 — 325 VAC (LINE TO NEUTRAL)

FREQUENCY RANGE

45 —-55Hz /55 - 65 Hz

EFFICIENCY 99.5%

TRANSFER TIME:

- MAINS -> INVERTER O ms

- INVERTER -> MAINS O ms
100% 30 sec

OVERLOAD 300% 1 sec

ISOLATION WITH OUTPUT YES
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2. TECHNICAL

KVA
OVERALL CHARACTERISTICS

80 100 120 160

OVERALL EFFICIENCY

92.5% | 92.5% 93% 93%

OPERATING ENVIRONMENT:

- TEMPERATURE 0-40 (32-104 )

- HUMIDITY 0% - 90% ( NON—-CONDENSING )

- ALTITUDE <1500 M ABOVE SEA LEVEL
TYPICAL HEAT 4
DISSIPATION (BTU) 5280 6600 7900 10,531

WEIGHT(Ibs) (No Battery)

1760 2420 2860 330(

DIMENSION:

B

- HEIGHT 62"

- WIDTH 43"

- DEPTH 22"

- AUDIBLE NOISE <65dBA (@ 1 m)
STANDARDS:

- EN50091-1,-2 YES

- FCC CLASS A YES
PROTECTIONS:

- SHORT CIRCUIT RECTIFIER, RESERVE, BYPASS NF
- LIGHTNING MOV

- EMC FILTER INPUT & OUTPUT

- GALVANIC ISOLATION BETWEEN INPUT & OUTPUT
DATA DISPLAY BY LCD YES
INDICATIONS & ALARMS:

- LED,LCD,BUZZER YES

DRY CONTACT YES

BATTERY START YES

All specifications are subject to change withoudpnotice.
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3. INSTALLATION

3.1 Site & Environment Considerations

The main function of the UPS is to provide a saédgan independent
electrical supply to the sensitive load so tha free from any random variations,
disturbances or interruptions of the utility mainghe UPS also provides a
constant power which is perfectly regulated in batltage and frequency. When
the mains are not available, the UPS provides @htback-up time depending on
the battery bank capacity connected to it.

The life expectancy of the UPS is 10 years andtgreBatteries are not included,
because life expectancy of the batteries dependhentype of battery, the
temperature and humidity of the environment in Wwhias installed, and the type of
charger that is applied to the battery. Therefgoénwal life expectancy of the
UPS can be achieved by careful consideration ofitkeand environment.

The following precautions and recommendations shbalchecked in considering
the site and environment of the UPS:

(@) The UPS should be located in a place with adequextélation (refer to the
specification of the heat dissipation of the URBS)he UPS is installed indoors,
care must be taken to insure the evacuation of fn@at a closed room will be
exhausted.

(b) Adequate space (at least 1M) should be allowedpwnahe door, and
unobstructed by other objects for operation or tea@nce. Adequate space (at
least 1M) should be allowed at the top of the UiBSassure heat dissipation is
ventilated through the openings.

(c) Do not put any objects on the top of the UPS thea obstruct ventilation. Do
not locate the UPS near any heat source, machiwi@oh produce metallic dust
or powder, or any facility that will produce comas substances or vapor.

(d) Protect the UPS from accidental damage from firenguishing (sprinkler)
systems. Protect the UPS from abnormal conditionk & dedicated cutoff
from the incoming power.
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(e) It is necessary to guarantee the temperature amidiiy values of the site
into which the UPS will be installed. These shooddwithin the range allowed
by the specification. The UPS is capable of comtirsunormal operation within
a temperature range of 32 ) to 40 (104 ). For optimal performance and
reliability, and to prolong UPS’s lifetime, it iecommended to keep the

environment temperature below 25and humidity below 80%.

(N If the UPS is installed outdoors, avoid direct esqp@ of the UPS to the
sunlight, wind, and rain. Avoid any exposure tocsandust.

(g) The floor loading capacity should be high enouglendure the weight of the
UPS. The UPS is mounted on four right-angled steegles. Insert
corresponding bolts and nuts (dia. 1/2”) into tloeif for securing the UPS on
the floor when it is located in an area where eprdkes is possible, or where
motion may occur, e.g. vehicle mounted. Layout disi@ns are shown below.

(h) Walls, ceilings, and floors near the UPS shoulgpheferably constructed of
non-combustible materials. A portable fire extirgjgr should be accessible
nearby in case of hazard.
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() Avoid accumulating combustible materials of anyt soror around the UPS
system. The floor area surrounding the UPS shoeildept clean so that foreign
materials are not sucked into the unit, thus cguaishort circuit and damage to
the system.

() Access to the UPS room should be limited to a munimmumber of operation
and maintenance personnel only. The doors shoukkpielocked and the keys
should be confined to authorized personnel only.

(k) Personnel who operate or maintain the UPS systemldlioe proficient in
normal and emergency operational procedures. Nawopael should be
trained and qualified prior to operating the equanin

Although the UPS has passed International EMC,téstsrecommended that the

UPS not be installed near any equipment that isefible to electro-magnetic
interference.
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3.2. Unpacking

Carefully unpack the UPS, and then carefully lotda#eUPS onto the site which has
selected, with all the points in section 3.1 kephind.

The UPS has undergone detailed production and &idideof all the electrical and
mechanical characteristics prior to shipment fromn factory. The UPS should be in
proper condition upon receipt. Once received, tfSshould be first checked
visually to determine if any physical damage hasioed during transportation.

Then check to insure that all the accessories/optimatch with your purchase
order) have been included.

- DOOR KEY
- BATTERY FUSE (FOR BATTERY CABINET ONLY)

- SPARE SCREWS FOR COVER PLATE

- SPARE SCREWS FOR CONNECTION TERMINALS etc.
Lastly, check to insure that the specification lod UPS is identical to the
specification of your order. The key items in tpedfication you must check are:

- RATED POWER OF THE UPS,
- INPUT VOLTAGE & FREQUENCY
- OUTPUT VOLTAGE & FREQUENCY

- NO. OF OUTPUT PHASES (3 )

- BATTERY VOLTAGE OR CELL NO.
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3.3. Cable Selection

The following tables list typical information comoeng the KVA of the UPS versus
the size and rating of the cables. Inadequate cabdeor over sized breakers will
incur risk of fire or damage of insulation. Thenmefoplease use the following tables
to determine the input circuit breaker rating amel size of cable for input, output
and battery connections. These data are for refereinal decisions should be

3.0 INSTALATION

made in accordance with the local electrical codes.

BREAKER RATING FOR INPUT

KVA INPUT OCPD
80 | 480/277V B 125
100 | 480/277V B 150
120 | 480/277V B 200
160 | 480/277V B 250

CABLE SIZE FOR INPUT ( AWG- 3 conductors Ambient F= 85*)

KVA INPUT In(A) max F= 140* F=167*
80 480/277V B 100 2 2
100 480/277V B 120 0 1
120 480/277V B 160 000 00
160 480/277V B 200 2X2 2X2

CABLE SIZE FOR OUTPUT

KVA OUTPUT A(O) F= 140* F=167*
80 480/277V B 96 2 2
100 480/277V B 120 0 1
120 480/277V B 150 000 00
160 480/277V B 198 2Xx2 2X2

3-5




Cre THREE PHASE UPS

3.0 INSTALATION

FUSE RATING & CABLE SIZE FOR BATTERY

THE BATTERY VOLTAGE IS 295 - 410V

KVA Imax(A) FUSE(A) |CABLE AWG
60 180 200 000
80 240 125*2 2 %2
100 300 160*2 0x2
120 360 200%2 000 X 2
160 480 200%2 000 X 2
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3.4. Terminal Connection

Although different sizes of UPS may have slightiffetent cable connection
terminal blocks, all UPS connection terminal aligemts falls into one of the
following types:

RR RS RT IN IR IS IT OR O OT ON B+ B-

RESERVE RECTIFIEFR UPS< BATTERY
INPUT INPUT OUTPUT INPUT

3 PHASE INPUT / 3 PHASE OUTPUT

TERMINAL WITH TWO SOURCE

3 PHASE INPUT / 3 PHASE OUTPUT
TERMINAL WITH SINGLE SOURCE

Three extra terminals are installed for converearfacchanging the unit to
separate reserve input.

3-7



Cpe THREE PHASE UPS 4.0 OPERATIOM

4. OPERATIONS

After all cables have been connected, and powerceois available at the input
terminals, the UPS is ready to operate. Beforeitigron any switch or breaker,
once again check the following:

(a) Check that the input voltage conforms to the UPS’gated input voltage.

(b) Check that the input frequency conforms with the URS’s rated input
frequency.

(c) Check that the load at the output is switched off.
(d) Check that all breakers and the battery disconnectare opened.

(e) Check that no foreign material is inside the UPS.

4.1. Startup Procedure

To start the UPS from complete shutoff to normatmapion, follow the steps
below to turn on the UPS.

(2)In case there is an extra input breaker for soraeialsspecification, please
close the input breaker first.)

(b)Close the reserve breaker — The reserve and oufpbDton the mimic
panel will light up, indicating the reserve staswitch loop is
energized. The output now has power. The supplyosfer in the
UPS is established and the fans will operate.

(c)Close the rectifier breaker - The rectifier will batomatically started if the
power source connected is correct. Wait 30 secCx@r bus
voltage to rise until the warning LEDs of “BAT LOWANd “BAT
LOW STOP” go off (on the front panel). Now, the DxCalready
ready for the inverter.

(d)Close the (optional) battery breaker - For safetsppses, a breaker (or
fuse) is employed between the batteries and th&@» CNow the
batteries will take over to supply the DC bus ttiger mains fail.
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MIMIC DISPLAY UNDER NORMAL OPERATION

(e) Push inverter ON switch — To turn on the invertkg inverter ON switch
() and the control switch \ must be pressed simultaneously.
The inverter will start working and inverter outpwill be
established in 4 seconds. The load will automaticéle
transferred to the inverter 3 seconds later. Nog S is in
normal operation.

(f) Check if the mimic LED is correct, as shown in figure, above. All
warning LEDs on the right side are off, two LEDRNVERTER
ON’ and ‘INVERTER SS’ on the left side should b If the load
is over 70%, the ‘70% LOAD’ LED will also be lit.

4.2. Shutdown Procedure

If you want to shutdown the UPS completely (no powe output or inside),
please follow the steps below.

(@) Switch off the inverter — The inverter can batshed off by pressing the
inverter OFF switch () and the control switch |
simultaneously. The load will be automatically tséarred to
reserve without interruption.
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(b) Open the (optional) battery breaker — If you wamtshutdown all the
power of the UPS, continue to open the batteryKaneaNow the
DC bus is only supported by the rectifier.

(c) Open the rectifier breaker — Opening the rectifiezaker will further take
the power source away from the DC bus, and the GOwll start
to drop slowly. After 5 minutes, the DC bus willogir to a safe
level (< 20vDC).

(d) Open the reserve breaker — Before opening the vedareaker, power
exists at the output. After opening the reservalkeg the output
(or load) will no longer have power. Therefore, dref opening
the reserve breaker, insure there is no criticatlloonnected to
the output.

(e) If there is input breaker, open it accordingly.

(f) At this point, all power has been cut off, and eghehould none of the
LED’s or LCD’s lit. The UPS now is completely shuft.

4.3. From Inverter to Maintenance Bypass Procedure

If it is necessary to stop the UPS for maintenaace but not stop the power
supplied to the load, follow the steps below tonttine UPS to maintenance
bypass mode without interrupting the output povugapdy.

(a) Switch off the inverter — The inverter can be shad off by pressing the
inverter OFF switch () and the control switch ()
simultaneously. The load will be automatically tséarred to
reserve without interruption.

(b) Open the (optional) battery breaker — You havehtdtdown the power
inside the UPS. Therefore, continue to open thiehabreaker.
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(c) Open the rectifier breaker — Opening the remtibreaker will take the
power source away from the DC bus, causing the D€tb drop
slowly. After 5 min., the DC bus will drop to a ®afevel
(<20VDO).

(d) Close the bypass breaker — The reserve breakereaedve static switch
are still conducting. Therefore, when the mainte®abypass
breaker is closed, power will flow through the bgypdoop instead
of the reserve loop.

(e) Open the reserve breaker — You can now open tlkeevieebreaker to free
the UPS from any power supply.

4.4. From Maintenance Bypass to Inverter Procedure

If the UPS is in maintenance bypass mode, and yantwo turn the UPS to
normal mode without interrupting the output AC,gde follow the steps below.

(a)Close the reserve breaker — The reserve and ouEinton the mimic will
light, indicating the reserve static switch loopeisergized, and
the output has power. The power supply in the URP&lso
established, and the fans will operate.

(b)Open the bypass breaker — The inverter cannot litehed on while the
maintenance bypass breaker is closed (because Phe vdll
sense the breaker and prevent the inverter frormeoting
directly to AC source). Since the reserve breakealieady closed,
power goes through the reserve loop if the bypasakier is open.
Thus, AC at the output will not be interrupted.

(c)Close the rectifier breaker - The rectifier will batomatically started if the
power source connected is correct. Wait 30 secDGr bus
voltage to rise until the warning LEDs of “BAT LOWANnd “BAT
LOW STOP” go off (on the front panel). Now, the DxCalready
ready for the inverter.
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(d) Close the (optional) battery breaker — For safatyppses, a fuse is
employed in the battery to the DC bus. Now thedpgatwill take
over to supply the DC bus if the rectifier maing. fa

(e)Push inverter ON switch — To turn on the invertbg inverter ON switch
() and the control switch Y must be pressed simultaneously.
The inverter will start working and inverter outpwill be
established in 4 seconds. The load will automaticle
transferred to the inverter 3 seconds later. Noa tPS is in
normal operation.
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5.LCD DISPLAY

The LCD can display much more information than tla@ LEDs. In order to
make the display sharp and readable, the LCD ik-bghted. But to further
prolong the life of the LEDs, the Central Procegsinit (CPU) will cut off
power to the LEDs 3 minutes after the last keystrok UP, DOWN or ENTER is
pressed. The backlighting will resume if the UP,\D® or ENTER key is
subsequently pressed. Page displays of the LCleseribed below. This screen
will refresh once the system power is enabled tthe.default screen).

5.1. Menu 0—- Main Menu

CRITICAL POWER EXCHANGE UPS

P/N:CPE100O S N:1234567890 I D:01
100KVA 27 7 4 8 OV 60HZ O:277 4 8 0V 60HZ
2009 03 11 TUE 08:00 AM

The first row will display the greeting text set the factory. Changing the text of
this row is not recommended. The parameter no.)(E&rial number (S/N), and
the identification number (ID) are displayed in thecond row. While the third

row will display the KVA rating, input rating andutput rating of the UPS.

Changing the parameter number of the second rowalb change the rating
displayed in the second row (rating is automatycgktnerated by CPU inside the
UPS according to the P/N number).

WARNING: Never change the parameter number yourselfbecause some
parameters will be changed accordingly.
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Serial number is set by factory for the convenieoicenaintenance personnel who
may need to refer to the serial number of the UBSised. The identification
number is set only when an external control modsileonnected to more than
one UPS. Each UPS must have a unique number tafideself, and it should be
set by installation technical personnel after inisaaion. The
YEAR/MONTH/DATE, DAY OF THE WEEK, HOUR: MINUTE andAM (PM),
from the real time clock inside the UPS, are digpdain the fourth row for user’s
reference and date/time stamping in the histodesh when abnormal conditions
occur. Pressing one of the UP, DOWN or ENTER keybalmange the LCD to
the MENU 1 screen.

5.2. Menu 1 — Select Menu

S E LECT MENU
STATUS W A RN FAULT PARAMETER S E T
REALTIMEDATA

HISTORICALDATA EXIT

The Select Menu is for the user to select, viadiesor ( ), the type of data the
user wants to view, such as, inverter on/off, buza®off, charging time and

magnitude, date/time etc. The cursol) €an be moved upward by the UP()
key, and can be moved downward by the DOWNJ key. The selection is

confirmed by pressing the ENTER key (), and change to the menu at which

the cursor is pointing. If the item “PARAMETER SETE selected, the LCD wiill
jump into a screen which will ask the user to keyhe password. See the figure
below.

P A S SWORD: 1234
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The password is a 4 digit number which can be cb@ngward or downward by

the UP( ) or the DOWN( ) key, and can be confirmed by the ENTER( )

key. The selection will continue if the correct pasrd is entered, or will go back
to MENU 0, the MAIN MENU, if no correct password entered after 3 trials.
The password for entering the < PARAMETER SET > mén 1-2-3-4. The

entering of MENU 12, the OTHER SETTING menu, isp#&ted by another

password, to be used by maintenance personnels ldserobtain this password
from the manufacturer for user’'s maintenance texans.

If “EXIT” is selected (blinking instead of pointdaly cursor), the screen will
return to MENU O.

5.3. Menu 2 — Status / Warning Menu

STATUS WARN I N G
RECTIFIER=0N
INVERTER=O0ON

LOADONINVERTER

This menu is displayed when STATUS/WARN/FAULT idested from MENU 1.
The left hand side of this menu shows the real sta¢us of the rectifier, inverter
and static switch. The right hand side shows thenimg or fault conditions. if
any. Therefore, under normal conditions, the LCBplily should be exactly as
shown above. When minor abnormal conditions odt@se will be shown under
the title < WARNING >. These will be overridden lyfault message if more
serious abnormal conditions occur, and the titM/ARNING > will change to <
FAULT >. For example, if short circuit occurs atetloutput, this screen will
display the following:

STATUS FAUL T
RECTIFIER=0N SHORT CIRC U I T

INVERTER=O0OFF
LOAD ON INVERTE R
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The inverter should be shut off under a short drcondition. Since the CPU wiill
detect a short circuit, and in order to avoid umssary tripping and damage to
the breaker, the static switch remains connectatigéanverter (will not transfer
to reserve).

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

1strow : BYPASS ON/RECT AC FAIL / RECTIFIER PHASE ERROR/
RESERVE FREQ. ERROR

2nd row : 170% OVERLOAD / 150% OVERLOAD / 125% OVERLOAD /
110% OVERLOAD

3rd row : BATTERY LOW STOP / BATTERY LOW /BATTERY BAD/
BATTERY GND FAULT / BATTERY TESTING

Lists below are all the fault conditions that candisplayed:

1st row : HIGH DC SHUTDOWN

2nd row: SHORT CIRCUIT! / FUSE/OVERHEAT / OVERLOAD
SHUTDOWN / EMERGENCY STOP / INVERTER ABNORMAL

3rd row : BYPASS ON SHUTDOWN

The UP ( ) or DOWN ( ) key has no function in this menu. The screen will
go back to MENU 1 — the SELECT menu, when ENTER () is pressed.

5.4. Menu 3 — Real Time Data Menu
R E A L TIME DATA
RECT IFI1ER DATA OTHE R DATA

RESERVEDATA
OUTPUTDATA EXIT
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This menu is displayed when the REAL TIME DATA ®lected from MENU 1.

The cursor () is used to select the type of real time datauger wants to view,
such as, RECTIFIER DATA, RESERVE DATA, OUTPUT DAT®THER DATA

etc. The cursor () can be moved upward by the UP X key, and can be moved
downward by the DOWN () key. The selection is confirmed by pressing the
ENTER (), changing the menu to that at which the curspoisting.

If “EXIT” is selected (blinking instead of pointda}/ cursor), the screen will go
back to the MENU 1- the SELECT MENU.

5.5. Menu 4 — Historical Event Menu
This menu is displayed when HISTORICAL DATA is sakd from MENU 1.

The records stored in EEPROM when abnormal evesdsrare displayed in this

DATE TI' M E E VENTS > RUN :1 2 Y R 0O3MO
2000\V03\209 09 :32 SHOR T CIRC UIT
2000\V12\01 22:15 SHORT CIRCUIT
2001\V011\10 15:47 HIGH DC SHU N T D O WN

menu. The record display starts with the date/ tsteamp of the abnormal
condition, making it is possible for the user orimtenance personnel to trace the
occurrence. Seventy-seven (77) records can bedsiorene EEPROM, which can
be increased to 154 records with a second EEPRQOMsd records will not be
erased by cutting off of the power supply or cortglshutdown of the UPS, i.e.,
they will be kept in EEPROM until overwritten byeti@8th (or the 155th) record.

Three records can be displayed concurrently orstineen. The records displayed
(once this menu is opened) are the three mosttreeeords in the EEPROM. The

displayed records will move one record upward wtienUP ( ) key is pressed,
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and move one record downward when the DOWN key is pressed.
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The abnormal conditions that can be displayedisted below:

HIGH DC SHUTDOWN / SHORT CIRCUIT! / FUSE/OVERHEAT /
OVERLOAD SHUTDOWN / EMERGENCY STOP / INVERTER
ABNORMAL / BYPASS ON SHUTDOWN

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

The screen will go back to MENU 1- SELECT MENU bessing the ENTER
( ) key.

5.6. Menu 5 — Parameter Setting Menu

P AR A METER SETTING

INVERTER=0ON/OFF DATE/TIME
BUZZER=0ON/OFF
BOOSTCHARGE EXIT

This menu is displayed when < PARAMETER SET > ilecded from MENU 1,

and the correct password has been entered. Therdur9 is used to select the
parameter the user wants to set, e.g., INVERTERGPR/ BUZZER ON/OFF,

BOOST CHARGE, DATE/TIME etc. The cursor X can be moved upward by
the UP ( ) key, and can be moved downward by the DOWN) (key. The
selection is confirmed by pressing the ENTER () key.

The first item that can be set is the INVERTER ORFOWhen this is selected,
“INVERTER ON/OFF” will be displayed, where the “ONW&ill blink if the
inverter status is on, and the “OFF” will blink tiie inverter status is off. The

intended status can be changed by UB ¢r DOWN ( ) key, and is confirmed

by ENTER () key. Then “INVERTER = ON” will be displayed if ‘B is

selected or “INVERTER = OFF” will be displayed iOFF” is selected, the UPS
will switch the inverter on or off according to teelection.
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The second item that can be set is the BUZZER ON/OFNhen selected,
“BUZZER ON/OFF” will be displayed, where the “ON”illvblink if the buzzer
status is on, and the “OFF” will blink if the buzzstatus is off. The intended

status can be changed by UP Y or DOWN ( ) key, and is confirmed by

ENTER () key. Then “BUZZER = ON” will be displayed if “ONis selected

or “BUZZER = OFF” will be displayed if “OFF” is setted, and the UPS will
switch on or off the buzzer according to your setec

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

The forth item that can be set is the DATE/TIME. &hthis is selected, the
screen will jump to MENU 11, the DATE TIME SETTING®ENU (the setting
method will be explained later).

If “EXIT” is selected (blinking instead of pointda}/ cursor), the screen will go
back to the MENU 1- the SELECT MENU.

5.7. Menu 6 — Rectifier Data Menu

R E C TIFIER DATA >

R ECTIFI1I ER FREOUENCY=XX HZ
R-N=XXXYV ac S - N=XXX Vac T-N= X X X Vac

This menu is displayed when <RECTIFIER DATA> isestéd from MENU 3 —
the REAL TIME DATA MENU. It is a data display menvhich shows real time
data on the rectifier, such as, RECTIFIER FREQUEN®¥N / S-N / T-N

VOLTAGE, etc. The phase to phase voltage displafds available when input is

a delta ( ) connected source.
The UP ( ) or DOWN ( ) keys have no function in this menu. The scredh wi

go back to MENU 3 — the REAL TIME DATA menu, whelNEER ( ) is
pressed.
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5.8. Menu 7 — Output Data Menu

O U TPUT DATA
O UT P UT FREQUENCY=XX HZ
L OAD:R =XXX % S=XXX % T=XX X %
R-N=XXXYV ac S - N=XXX Vac T-N= X X X Vac

This menu is displayed when <OUTPUT DATA> is sedecfrom MENU 3 — the
REAL TIME DATA MENU. It is a data display menu, wdii shows real time data
on the output and load, such as, OUTPUT FREQUENKGYAD % OF R/S/T,
OUTPUT R-N/S-N/T-N VOLTAGE, etc. The phase to phasdétage display is

also available when input is a delta)(connected source.

The UP ( ) or DOWN ( ) keys have no function in this menu. The scredh wi

go back to MENU 3 — the REAL TIME DATA menu, whemMNEER( ) is
pressed.

5.9. Menu 8 — Other Data Menu

O T HER DATA

TE M P E R ATURE=XX C
DC V O L TAGE=XXX Vdc

CHARGE CURRENT=XXX A

This menu is displayed when <OTHER DATA> is selddi®m MENU 3 — the
REAL TIME DATA MENU. It is a data display menu, wdii shows real time data
on the UPS, such as, TEMPERATURE, DC VOLTAGE, CHAR®R
DISCHARGE CURRENT etc. If the UPS is in normal gem mode, the data in
the last row is the charging current of the ba#t®riThe label is “CHARGE
CURRENT =" (see the figure shown above). If the URP$ back-up mode, the
data in the last row will be the discharging cutrehthe batteries, and the title
will be “DISCHARGE CURRENT =" (see the figure showelow).
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O T HER DATA

TE M P E R ATURE=XX C
DC V O L TAGE=XXX Vdc

DI SCHARGEU CURRENT=XXXA

The UP ( ) or DOWN ( ) keys have no function in this menu. The scredh wi

go back to MENU 3 — the REAL TIME DATA menu, whemMNEER( ) is
pressed.

5.10. Menu 9 — Reserve Data Menu
This menu is displayed when <RESERVE DATA> is del@édrom MENU 3 — the

< R E SERVE DATA >
RE S ERVE F REQUENCY=XX Hz

R-N=XXXYV ac S - N=XXX Vac T-N= X X X Vac

REAL TIME DATA MENU,. It is a data display menu, wdh shows real time
data of the reserve input, such as, RESERVE FREQEXENR-N / S-N / T-N
VOLTAGE, etc., for the user’s reference. The phsphase voltage display is

also available when reserve input is a delta ¢onnected source.

The UP ( ) or DOWN ( ) keys have no function in this menu. The scredh wi

go back to MENU 3 — the REAL TIME DATA menu, whelNEER ( ) is
pressed.

5.11. Menu 10 — Boost Charge Setting Menu

BO O S T CHARGE SETTING

AUTO-BOOST(MONTH) =04
AUTO-BOOST(BATTLOW)=08

CHARGECURRENTS=LO EXIT
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BO O S T CHARGE SETTING

AUTO-BOOST(MONTMH)=0408 12 16 2 0 2 4
AUTO-BOOST(BATTILOW)=04

CHARGE CURREN T =10 EX |I'T

This menu is displayed when the item < BOOST CHARSE selected from
MENU 5, the PARAMETER SETTING menu. The user caarae the charger

parameters through this menu. The cursordan be moved upward by the UP
( ) key, and can be moved downward by the DOWN) key. The selection is
confirmed by pressing the ENTER ( ) key. See in the above figure.

BO O S T CHARGE SETTING
AUTO-BOOST(MONTH) =04
A UTO-BOOST(BATTILOW)=04 0812 16 2 0 24

CHARGECURRENTS=LO EXIT

When AUTO-BOOST (MONTH) is selected, all the valubat can be selected
will be shown (04/08/12/16/20/24). The battery vin# boost charged once every
month. The boost charge time is set by this rowhwhe values being “hours”.
The current value (or the value being selected) fla$h, and is confirmed by the

ENTER ( ) key. Longer times are selected for bigger bateraccording to

the needs of the user. Refer to the figure above.
When AUTO-BOOST (BATT LOW) is selected, all the walthat can be selected

BO O S T CHARGE SETTING
AUTO-BOOST(MONTH) =04
AUTO-BOOST(BATTLOW)=04

CHARGECURRENTS=LO ME HI EXIT
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will be shown (04/08/12/16/20/24). The battery vio# boost charged every time
the battery has been discharged to below 12V/lyattePV/cell. The boost charge
time is set by this row, with the values being “f&u The current value (or the

value being selected) will flash and is confirmedthe ENTER ( ) key.

Longer times are selected for bigger batteries raieg to the need of the user.
See the figure above.
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When CHARGE CURRENT is selected, the charging aurvalues that can be
selected will be shown (LO/ME/HI). When the batsriare being boost-charged
for whatever the reason, the charging current bellimited by a value according
the setting in this row. The current value (or beeng selected) will flash, and is

confirmed by the ENTER ( ) key.

The values that can be selected as a rule ara histew:

BACK-UP TIME SETTING
10 - 30 MIN LO
30MIN — 1HOUR ME
>1HOUR HI

If “EXIT” is selected (blinking instead of pointda}/ cursor), the screen will go
back to the MENU 5- the PARAMETER SETTING menu.

5.12. Menu 11 — Date/Time Setting Menu

D AT E TIME SETTING

YEAR=XXXX H O UR(24H)=XX
MONTH=XX M I NUTE=XX
DAY =XX DAY OF THE WEEK=M O N EXIT

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

time clock will be shown. The cursor Y can be moved upward by the UP()
key, and can be moved downward by the DOWNJ key to the item the user

wants to change. The selection is confirmed by gingsthe ENTER () key.

See the figure above. The values to be enterediarers except the DAY OF
THE WEEK (MON, TUE... provided for user selectiolhe values that can be
entered are restricted to certain values accortbnghich item is being set (the
values are listed below).
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- YEAR : 1998 — 2097

- MONTH : 01-12

- DAY : 01 — 31(internal calendar will correct an error if 31 istered to a 30
day month)

- HOUR : 0 —-23
- MINUTE : 0 - 59

- DAY OF THE WEEK : MON, TUE, WED, THU, FRI, SAT, S UN

The value can be increased upward by the UB key, and can be decreased
downward by the DOWN () key. The value will flash as it is being set. Gram
continue to push the UP( ) or the DOWN () key until the desired value is

displayed. Again, the selection is confirmed byspieg the ENTER( ) key.
Thus, the values in the real clock will be changecording to the values entered.

If “EXIT” is selected (blinking instead of pointda}/ cursor), the screen will go
back to the MENU 5- the PARAMETER SETTING menu.

5.13. Menu 12 — Other Setting Menu
This menu is displayed when the item PARAMETER SETselected from
MENU 1, the SELECT MENU and the correct passwordngred. Note that this

O T H ER SETTING
TITLE:
XX XXX XX XXXXXXXXXXXXXXXXXXXXXXXX X X X X XXXXX

P/N:5033A S N: XXXXXXXXXX ID: X X EXIT

is a different password from the password usechter ARAMETER SETTING
menu, and should only be available to maintenarezegmnel. This menu can
change the TITLE, P/N, S/N, ID etc. Once this menapened, the current value

in the EEPROM will be shown. The cursor)(can be moved upward by the UP
( ) key, and can be moved downward by the DOWN) key to the item one
wants to change. The selection is confirmed bygingsthe ENTER ( ) key.
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See the figure above. Once either one of the itienselected, the values of that
item are cleared; now waiting for new values todmered. The values to be
entered are either alpha or numeric, except théotDwhich only numbers are
allowed. The values that can be entered are resdrio certain values according
to which item is being set (the values are listeldWw).

-TITLE: ,A-Z,0-9

-PIN: ,A-Z,0-9

-SIN: ,A-2Z2,0-9

-ID:0-31

** where means blank

If “EXIT” is selected (blinking instead of pointda/ cursor), the screen will go
back to the MENU 5, the PARAMETER SETTING menu.
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6. INTERFACE CONNECTIONS

All interfaces are connected from 3R PCB. Seeithad below.

6.1. Dry Contacts

8 terminals of dry contacts are provided. Thesmitaals are normally open (non-
conducting). When an event occurs, the termindl eldse (conduct). Maximum
contact rating is 16A/250VAC(16A/30VDC). The eveats shown below.

IN VON - Closed whenever the inverter is on, open whemtyerter is off.

OVL — Closed whenever the UPS is overloaded.
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FAULT — Closed when the UPS encounters a fault conditioch ss high DC
shutdown, short circuit, fuse/over-heat, overlodditdown, emergency
stop, inverter abnormal, bypass on shutdown. Theaco is latched until
manual reset (off switch) or 30 seconds after theltf condition is
removed.

SS —Closed when the inverter static switch is condwgtiapen when the
reserve static switch is conducting (The two statdtches will never
conduct simultaneously).

BYPASS —Closed when the maintenance bypass breaker isd;lopen when
the breaker is opened.

BACK-UP — Closed when the inverter (running) is being badkedby the
battery.

BATL — Closed when the inverter is using battery powerthe batteries are
about to be exhausted.

COM —-This contact can be configured as the OR resulthef signals
described above. SWR2-1 (dip-switch pin 1) ~ SWR@Hp-switch pin 7)
can select one of the seven signals described abogdeSWR2-8 is the
COM enable switch. Please refer to the dip-switEl8®W/R2 on the 3R
PCB and the following examples and diagram.
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Example 1:

If two contacts for BACK-UP are required. Switch 8$#WR2-6 & SWR2-8, then
both CNR19 & CNR15 will close when the unit goeb&zk-up.

Example 2:

If one contact for OVL & FAULT is required. Switabn SWR2-2 & SWR2-3,
then the CNR15 will close when either OVL or FAUIcbndition happens. Of
course CNR17 will close when OVL happens and CNRill3close when FAULT

happens.

SWRZDIP SWITCHON3RPCB [ RELAY CNR12  INVON
RELAY CNR17 _ OW
RELAY CNRI3
RELAY CNR16 FAULT
RELAY CNR19  SS
TO RELAY CNRZ0
INTERNAL [ RELAY CNR15 _  BYPASS
CIRCUIT N
BATL
COM

SWRZ-8
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6.2. External Shutdown

Two pairs of terminals CNR 16 are provided for ex& shutdown. 1 OmA is
needed for turning on the internal photo-coupldre Tiser can use this terminal to
shutdown the UPS when emergency conditions ocaah as fire, short circuit
etc.

6.3. DB9 Connection

Four RS-485 and one RS-232 are provided to comnaigievith more
sophisticated (option) modules. Each connectorsigeeially dedicated to one
type of external module. The following are somenamtion examples of optional
modules.

CNR21 (RS-232)UPSCOM- Software for PC Monitoring SNMP Card
CNR9 (RS-485)DCMAN- Battery Monitoring Module

CNR10 (RS-485)UPSCAN- Remote Control Panel
CNR12,13,14,15,17,18,19 (RS-48R)PSCALL- Auto Dialing Module
CNR11 .for transferring RS-485 into RS-232
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7. OPTIONS

This chapter supplies a brief introduction to ak options that are available for
the 3 Phase UPS. There are no similar products fstdbrar manufacturers that
will fit into this UPS. Additionally, the installadn of each option needs
professional, trained personnel.

7.1. Battery Cabinet

The battery cabinet is designed with the sameasideprofile as the UPS. This is
done for convenience of installation, and for astlaetically appealing display
when several cabinets of UPS and battery are aligpgether. Also, structural
strength is enhanced to endure vibration, shockdeiring transportation.

7.2. Emergency Power Off Switch (EPO)

An emergency power off (EPO) switch is availableaasoption, installed outside
but nearby the UPS, for stopping the UPS outputaise of emergency, such as
electrical shock, burning of the load or any emaanyeconditions where one
wants to stop the AC output immediately. When tR&©OEswitch button is pushed,
the inverter immediately stops running, but thdistawitch remains tied to the
inverter. Therefore there will be no AC supply ke toutput. This shutdown
condition will be latched until it is manually rédey pressing the OFF) Switch
and inverter control switch. simultaneously.

Therefore, please first switch off INVERTER ( pusght & middle of inverter
switch simultaneously) and then on INVERTER agad#ft & middle of inverter
switch simultaneously) to restart the UPS afterBR® is triggered.
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7.3. Remote Control Panel — UPSCAN

UPSCAN, remote control panel, is a hand held display nwdvuth LCD (the
same as the LCD of the UPS). It is used to switchor off, any or all of the UPS
systems. When any UPS encounters an emergencytimomdhe system will
warn the user immediately. All the UPS status, dataommands are transmitted
to external modules through 4 RS-485 ports (foglaistance communication
under harsh environment).

UPSCAN. can monitor 1 to 99 units of UPS's with DB9 conm&ats in series
from distance of up to 1000M.
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7.4. Software for PC Monitoring — UPSCOM

UPSCOM is a hardware/software combination installed oRG to monitor
multiple UPS's with DB9 connection in series. Tleamector on the UPS'’s side is
RS-485 (for long distance transmission); therefaneRS-485 RS-232 adapter
(hardware) is required to modify the signal. Thé&vweare and hardware together
form a package called UPSCOMsSee the UPSCOM specification for further
information.

7.5. Auto Dialing Module — UPSCALL.

In case abnormal situations occur, UPSCALIwill automatically dial specified

phone numbers to inform management to take promrgdra The module, with

built-in 23A12V battery, consumes power only wharthe process of dialing so
as to be operated under AC source failure. Furtbeemwith functions of

multiple phone number setting and dialing, UPSCAY.Lhas no need of
dedicated lines, and can offer user a prompt amyer@ent way for monitoring

the UPS. See the UPSCALI specification for further information.

7.6. Battery Monitoring Module - DCMAN..

DCMAN.. is an intelligent module for watching each indivad battery in the
battery bank in a simple and direct way. DCMA®&N distinguish for repair the
initially aged battery under safe conditions, thrslonging the battery life
expectancy. One module can monitor up to 64 piete?V battery. DCMAN
will sound an alarm in case of an abnormal sitmatsuch as battery failure, cable
abnormal disconnection, or if the remaining batteharge is less than the
parameter set in the module. See the DCMANecification for additional
information.
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8.0 HELP

Followings are some abnormal situations frequeagked and common solution is
offered for trouble-shooting.

Abnormal

Description & Checkpoint

Solution

(1)AC input
is correct, but
rectifier does
not operate

The rectifier breaker is not switch on.

Switch on the rectifier
breaker.

The input voltage is not correct (out of

Connect the right AC

and RECT AC | the normal range). source.
FAIL LED
lights up. The phase sequence of AC inputis | Correctthe R.S.T. phase
incorrect, input rotation error, and the | Sequence. Generally, to
LCD will display warning message exchange any two phases
“RECT PHASE ERROR” in the connection can solve this
problem.
STATUS/WARN menu (MAIN menu
SELECT menu STATUS/WARN
menu). ROTATION ERROR LED on
left side of the front panel will also
light.
If the abnormality cannot be corrected | Refer to PCB LED
when the solution actions have been | Detecting Guide and
taken. check the 3C PCB.
2YThe UPS The battery fuse (breaker/holder/dis- Close the battery fuse
(2)The connector) has not been closed. breaker/holder/dis-
shuts down
connector.
under AC

mains failure.

(3) No power
supply for
UPS control
circuit and
LCD cannot
display.

The reserve breaker has not been close

(switched on).

dCIose the reserve breaker.

3B PCB has problem.

Refer to PCB LED
Detecting Guide and
check the 3B PCB.
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Abnormal

Description & Checkpoint

Solution

(4)The
voltage
difference
between
NEUTRAL
and

GROUND has
become

abnormally
high.

There is external wiring error of R.S.T
phase and N. G., instead of UPS unit
itself,.

Correct the external
wiring system.

(5)The
inverter
cannot start
up.

Other than INVERTER SS LED in leff
side of the front panel, other LEDs sti
illuminate.

[ Do trouble shooting
Il according to the LED
instruction.

Switch on the inverter before DC bus
has been established completely.
Normally, it takes around 30 seconds
to establish the DC BUS once the
reserve and rectifier breakers are
closed.

Refer to the switch on
procedure. Close the
reserve and rectifier
breakers and wait around
30 seconds or directly use
batteries to establish the
DC bus.

Bypass breaker has been closed
(switched on).

Open the bypass breaker,

The output is overloaded. The LCD
will display warning message * XXX%
OVERLOAD’ in the STATUS/WARN
menu (MAIN menu SELECT menu
STATUS/WARN menu). XXX%

OVERLOAD LED on left side of the
front panel and OVERLOAD LED on
right side will also light.

Decrease the load to
below the UPS's rated
power.

In P&P modulesl, the temperature
sensor sockets on 3G PCB and hest
sink are not connected properly.
WARNINGLED of FUSE/TEMP still
illuminate but LED in 3G PCB
doesn't, indicating DC BUS may be
over 240VDC.

Take out the P&P modules
and connect them

properly.
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Abnormal Description & Checkpoint Solution
(6) Fans do The fuses positioned behind PcB | Replace the fuses or
notwork holder have been blown or are not | nstall them properly.
‘g’:'le UPS1iS | installed properly.
Abnormal voltage output in R phase. | pafer to PCB LED
Detecting Guide and
check the 3T PCB of R
phase.
(7) T_he Voltage limit function failure in the Refer to PCB LED
rectifier shunt | g "\vhich contributes to the DC Detecting Guide and
down and voltage, goes over 430V. check the 3B PCB.
HIGH DC
LED is lit. 3C PCB has problem. Refer to PCB LED
Detecting Guide and
check the 3C PCB.
(8) Abnormal | LESERVE AC EAIL LED lights up. Check the reserve wiring
voltage in LCD menu also displays the abnormal | @nd connect with the
reserve. voltage in reserve. (REAL TIME correct source.
DATA menu RESERVE DATA
menu).
Fuse has blown in 3A PCB Replace the fuse.
If the abnormality cannot be corrected | Refer to PCB LED
after the solution actions have been | Detecting Guide and
taken. check the 3A PCB.
(9) Abnormal | RESERVE FREQ FAIL LED lights up. Check the reserve wiring
frequency in | | cp menu also displays the abnormal@nd connect with the
reserve. correct source.

voltage in reserve. (REAL TIME

DATA menu RESERVE DATA
menu).

Fuse has blown in 3A PCB

Replace the fuse.

If the abnormal cannot be corrected
after the solution actions have been
taken.

Refer to PCB LED
Detecting Guide and
check the 3A PCB.
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Abnormal Description & Checkpoint Solution

(10) The Bypass breaker has been closed Open the bypass breaker.
inverter shuts | (switched on). The inverter will restore
down during running automatically.
operation, : — . .
while the The output is short-circuited, including| ~|aar the short circuit at
FAULTLED | the load itself. the output, then switch off
lights and the inverter.
buzzer beeps
continuously. Secondly, switch on once

more to restart the
inverter.

The output is overloaded. The LCD
will display warning message * XXX%
OVERLOAD’ in the STATUS/WARN

menu (MAIN menu SELECT menu

STATUS/WARN menu). XXX%

OVERLOAD LED on left side of the
front panel and OVERLOAD LED on
right side will also light.

Decrease the load to undet
the UPS’s rated power.
Then the inverter will
restore running
automatically.

Heat Sink is over temperature.
WARNING LED of FUSE/TEMP sitill
illuminates.

Decrease the load to undel
the UPS’s rated power,
then switch off the
inverter. Secondly, switch
on once more to restart
the inverter.

IBGT-protect fuse has blown in P&P
module 1 or IGBT damage.

Take out the P&P module
and replace fuse or IGBT

When in battery back-up mode, the
inverter shuts down due to battery low
(lower than 295 VDC).

Within 30 minutes, the
inverter will restore
running automatically
once the AC main is back.

The Emergency Switch has been
triggered.

Switch off the inverter
first then on once more to
restart the inverter.
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Abnormal Description & Checkpoint Solution
(11) _ DC BUS voltage becomes abnormal | Take out the P&P module
Tr_ansfernng during transferring. DCV value can be | 2 and make sure the SCR
failure read in LCD menu. drive connection is OK.
between
reserve and 3P PCB has problem. Refer to PCB LED
inverter. Detecting Guide. Take out
the P&P module 2 and
check the 3P PCB.
LED A4(OTF) in the 3A PCB lights. | refer to PCB LED
Detecting Guide and
check the 3G PCB.
In P&P modules, the temperature Take out the P&P module
sensor sockets on 3G/3P PCB and hest 21d connect them
sink are not connected properly. properly.
WARNING LED of FUSE/TEMP still
illuminates.
Phase sequence error of output Change the transformer
transformer. wiring.
If the abnormal cannot be improved as Refer to PCB LED
the aforesaid solution action has beenDetecting Guide and
taken. check the 3G and 3P PCB.
(12) Ph| The mimic output LED in the front Make sure the signal
as e panel blinks. sockets in 3T PCB are
lack when AC connected properly.
output.
Fuse has blown in 3T PCB Replace the fuse.
If the abnormal cannot be corrected | Refer to PCB LED
after the solution actions have been | Detecting Guide and
taken. check the 3T PCB.
Batteries become worn out or Replace batteries.
(13) The damaged.
mimic battery
LED in the
front panel
blinks.




Communicatio
n n interface
iIs not working

improperly.
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Abnormal Description & Checkpoint Solution
(14) Al CPU inserting error in 3A or 3R PCB Insert the GRtd
| LED in the correct socket.
front panel
linht 11n _
(15) Communication cables are connecteq COrrect the wiring.

Communication software is not

Reinstall the software.

properly. installed successfully.
Communication port setup error. Correct the setup.
CPU inserting error in 3R PCB. Insert the CPU into right
socket.
If the abnormal cannot be corrected| Refer to PCB LED
after the solution actions have been Detecting Guide and
taken. check the 3R PCB.
(16)The The inverter switches of & are| Tryto press these two

inverter has

been turned on
but no action
of inverter.

not pressed simultaneously.

buttons simultaneously

PCB Connection is not good.

Refer to PCB LED
Detecting Guide and
check the connection of
3W PCB.
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