PART 1 -

SECTI ON 16610
STATI C UNI NTERRUPTI BLE POWER SUPPLY
2 Modul e Parall el Redundant System
200 - 500 kVA

GENERAL

1.01 SUMVARY

A

This specification describes a three-phase continuous duty, on-
line, solid state uninterruptible power system hereafter referred
to as the UPS. The UPS shall operate in conjunction with the

exi sting building electrical systemto provide power conditioning,
back up and distribution for critical electrical |oads. The UPS
shall consist of two UPS nodul es connected together through a
single parallel cabinet, one or nore battery strings, and other
features as described in this specification

1.02 UPS MODULE DESCRI PTI ON

A

UPS Modul e Conponents: The UPS nodul e shall consist of the
foll owi ng mai n conponents:

1. Recti fi er/ Charger

2 Static Inverter

3 Bypass

4, Qut put Isolation Transfornmer
5 Control Panel

6 Moni t or Pane

7 Comuni cati on Pane

UPS Modul e Mbdes of Operation: The UPS Mdul e shall operate as an
on-line, fully automatic systemin the foll ow ng nodes:

1. Normal :  The critical |load shall be continuously supplied by
the Inverter. The Rectifier/Charger shall derive power from
the comercial AC source and shall supply DC power to the
Inverter while simultaneously float-charging the battery.

2. Battery: Upon failure of the comrercial AC power, the
critical load shall continue to be supplied by the Inverter
whi ch shall obtain power fromthe batteries w thout any
operator intervention. There shall be no interruption to
the critical |load upon failure or restoration of the
conmer ci al AC source
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3. Recharge: Upon restoration of the AC source, the
Rectifier/Charger shall recharge the batteries and
si mul taneously shall provide power to the Inverter. This
shal |l be an automatic function and shall cause no
interruption to the critical |oad.

4, Bypass: |If the UPS nodul e must be taken out of the Nornal
node for overload, |oad fault, or internal failures, the
static bypass switch shall automatically transfer the
critical load to the commercial AC power. Return from
Bypass node to Norrmal node of operation shall be automatic.
No- break transfer to and from Bypass node shall be capable
of being initiated manually, w thout operation of the static
swi tch.

1. 03 REFERENCES

A

UL 1778 - (Underwiters Laboratories) Standard for Uninterruptible
Power Supply Equi prent. Listed Equi prent (US and Canada).

CSA C22.2 NO. 107.1 - (Canadi an Standards Associ ati on) Comrerci a
and | ndustrial Power Supplies. Listed Equi pment (US and Canada).

NEMA PE-1 - (National Electrical Manufacturers Associ ation)
Uni nterrupti bl e power systens standard.

| EC 801-2 - (International Electrotechnical Comr ssion)
El ectromagnetic Conpatibility For Industrial-Process Measurenent
and Control Equi prent.

EN 50091-3 - (European Standard)Met hods of specifying performance
and test requirenments of uninterruptible power systens.

| EEE 587 (ANSI C62.41), Category A & B - (International Electica
and El ectroni c Engi neers) Reconmended practice on surge voltages
in |low voltage power circuits.

FCC Rul es and Regul ations 47, Part 15, Class A -(Federa
Communi cati ons Commi ssion) Certified conpliance.

EN 50091-1 - (European Standard) Uninterruptible power systens,
General and safety requirenents for UPS used in restricted access
| ocati ons.

| EC 62040-2 (EN 50091-2) - (International Electrotechnica
Commi ssion) Uninterruptible power systens, Electromagnetic
conpatibility requirenents.

EN 50082-1 - (European Standard) Uninterruptible power systens,
El ectromagnetic conpatibility - generic em ssion standard; Generic
standard cl ass: Residential, conmmercial and |ight industrial

M L- HDBK- 217E - (M Ilitary Handbook) Reliability Prediction O
El ectroni cs Equi pnent .

1.04 SUBM TTALS
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A

The UPS shall be supplied with sufficient docunmentation, including
the foll owi ng manual s:

1. Operation Manual: One copy of the operation manual shall be
furnished. It shall possess sufficient detail and clarity
to enable the owner’s technicians to understand and operate
the UPS equi prent. The manual shall describe the UPS in
full by including the followi ng major itens:

a) Operating Procedures
b) Per f ormance and Techni cal Specifications
c) General Description
d) UPS Modul e Descri ption
e) Communi cations Capability
f) Battery Description
g) Accessory Description
2. Installation Manual: One copy of the installation nanua
shall be furnished. It shall possess sufficient detail and

clarity to enable the owner’s technicians to install the UPS
equi pnent. One set of the follow ng drawi ngs and data
sheets shall be supplied:

a) Recei ving and Installation Instructions
b) UPS One- Li ne Drawi ngs

c) Equi prent Qutline Draw ngs

d) I nt erconnecti on Draw ngs

e) Battery Wring D agram

f) Accessory Wring Di agrans

1. 05 QUALI FI CATI ONS

A

The UPS manufacturer shall have a mninmum of fifteen years
experience in the design, nmanufacture and testing of solid-state
UPS. A list of installed UPS of the sanme type as the manufacturer
proposes to furnish for this application shall be supplied with

t he proposal

The UPS manufacturer shall have | SO 9001 certification for
engi neering/ R&D, manufacturing facilities and the field service
or gani zati on.

1. 06 ENVI RONMVENTAL REQUI REMENTS

A

The UPS shall withstand any comnbi nation of the followi ng externa
envi ronnental conditions w thout operational degradation.
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1. Operating Tenperature: 0 degrees C to +40 degrees C (32
degrees F to 104 degrees F) without derating (excluding
batteries).

2. Storage Tenperature: -20 degrees Cto +70 degrees C (-4
degrees F to 158 degrees F). Prolonged storage above +40
degrees C (104 degrees F) will cause rapid battery self-

di schar ge.

3. Rel ative Humi dity (operating and storage): 95% nmaxi mum non-
condensi ng.

4, El evation: 5000 ft (1500 m maxi mum at 40 degrees C without
derati ng.

B. Acoustical Noi se: Noi se generated by the UPS under nornal
operation shall not exceed 65 dbA at one nmeter from any operator
surface, nmeasured at 25 degrees C (77 degrees F) and full | oad.

C. EM Suppression: The UPS shall neet FCC Rul es and Regul ati on 47
Part 15, for Class A devices.

D. El ectrostatic Discharge (ESD): The UPS shall neet |EC 801-2. The

UPS shall withstand up to 25 kV without damage and with no
di sturbance or adverse effect to the critical | oad.

E. Efficiency: The typical UPS efficiency shall be 92% at full unity
power factor |oad and nom nal input voltage.

1. If present, an input auto-transformer may reduce the UPS
ef ficiency an additional 1%

2. If present, an input isolation transformer may reduce the
UPS efficiency an additional 3%

F. I nput Surge Wthstand Capability: The UPS shall be in conpliance
with | EEE 587 (ANSI C62.41), Category A & B (6 kV).

1.07 RELIABILITY AND MAI NTAI NABI LI TY

A Reliability

1. The cal cul ated UPS npdul e nean-ti me-between-failure which
woul d result in an unsuccessful energency transfer to
i nternal bypass and subsequent | oad | oss, shall be no |ess
t han 2,250, 000 hours. This cal cul ated MIBF shall be derived
in accordance with M L-HDBK-217E gui delines (ground benign
conditions at 25C) and assune the availability of bypass
i nput power to the UPS nodul e.

2. The cal cul ated nmean-ti ne-between-failure for the UPS nodul e,
which would result in a successful energency transfer to
i nternal bypass, shall be no I ess than 62,000 hours. This
cal cul ated MIBF shall be derived in accordance with M L-
HDBK- 217E gui del i nes (ground benign conditions at 25C) and
assunme the availability of bypass input power to the UPS
nodul e.
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3. The cal cul ated nean-ti nme-between-failure for any UPS nodul e
conmponent, shall be no |l ess than 43,000 hours. This
cal cul ated MIBF shall be derived in accordance with M L-
HDBK- 217E gui del i nes (ground beni gn conditions at 25C)

4, The UPS nodul e shall feature redundant power supplies.
Power to the control power supplies shall originate fromthe
Rectifier/Charger input, Bypass input and UPS nodul e out put.
In the event one of the power supplies shall fail, the UPS
nodul e shall continue to operate in Norrmal node wi thout | oad
derating. A failed power supply condition shall be
enunci ated on the nonitor panel and available renmptely
through the RS232 port. A failure alarmshall automatically
clear when the failed power supply is replaced.

5. The UPS nodul e shall feature redundant cooling fans. |In the
event one of the fans shall fail, the UPS nodul e shal
continue to operate in Nornmal node without |oad derating. A
failed cooling fan condition shall be enunciated on the
noni t or panel and avail able renotely through the RS232 port.
A failure alarmshall automatically clear when the failed
fan is repl aced.

6. The UPS nodul e shall utilize high-reliability wiring and
connectors. The UPS nodul e shall not feature ribbon cables.

7. The inverter controls, rectifier/charger controls, bypass
controls and nonitoring/conmunication controls in the UPS
nodul e shall be contained, in their totality, on a maxi num
of four control printed circuit boards.

8. Al'l UPS nodul e power cabl e connections to power transforners
shall be secured with permanent cold weld crinps which
requi re no nmai ntenance or periodic retorquing. These cold
wel d crinps shall be Underwiters Laboratories recognized
conmponents.

B. Mai ntai nability: Calcul ated and denonstrated nean-tinme-to-repair
(MITR) shall not exceed 30 minutes, including tinme to diagnose the
probl em and repl ace the subassenbly.

1.08 SAFETY

A The UPS shall be certified by Underwriters Laboratories in
accordance with UL 1778.

B. The UPS shall be certified by the Canadi an Standards Associ ation
in accordance with CSA C22.2 NO 107.1.

C. The UPS shall carry the CE mark, indicating the equipnment conplies

wi th European Community standards EN50091-1 (Safety) and | EC
62040-2 (EN50091-2) (El ectronagnetic Conpliance).

1.09 WARRANTY
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A UPS Modul e:  The UPS npdule warranty within the 50 United States
shal | be:

1. No | ess than 90 days after acceptance for all costs
i ncluding repair, labor, travel and |iving expenses for the
manuf acturer’s servi ce personnel

2. No |l ess than 12 nonths after acceptance for all conponent
costs.

B. Battery: The UPS nanufacturer shall warrant their battery
cabinets on a prorated basis for ten years to deliver no | ess than
80% of its rated capacity, provided the prevailing anmbi ent
tenperature of the battery area does not exceed 25 degrees C (77
degrees F). For external battery systems, the battery
manuf acturers’ warranty shall apply.

C. A service plan that includes the follow ng shall be included as
standard in addition to the above warranty within the 50 United

St at es:

1. One Year 7 x 24 Corrective Miintenance

2. One 7 x 24 Annual Performance Check

3. 7 x 24 Renote Monitoring Advance Response Service when UPS
is ordered with a nodem and renote notify.

4, Mont hl y UPS Eval uati on and performance Report when the UPS
is ordered with a nodem and renote notify.

5. Web access to account information and site service activity

6. One annual Power Protection Audit

PART 2 - PRODUCTS

2.01 MANUFACTURERS

A Approved Manufacturers: Powerware Corporation

2.02 UNI NTERRUPTI BLE PONER SYSTEM STANDARD FEATURES

The UPS shall be available with the follow ng characteristics:

A The UPS shall consist of the foll owi ng conponents:
1. Two identical UPS nodul es.
2. One parall el cabinet.
3. One comon battery string for both UPS nodul es, or One
separate battery string for each UPS nodul e.
B. UPS Confi guration
1. The outputs of the two parallel UPS nodul es shall be

connected to the critical bus by the parallel cabinet.
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2. The two UPS nodul es shall share a commopn bypass i nput
sour ce.

3. The rectifier input to the two UPS nodul es nay be fromthe
same source or fromtwo different sources. If the two UPS
nmodul e rectifier feeds are fromtwo different sources and a
common battery is utilized, one of the UPS nodul es shal
feature an input isolation transforner.

UPS Modul e Confi guration
1. The UPS shall feature two identical UPS nodul es.

2. Each UPS nodul e shall feature a power processing unit
conprised of a rectifier, DC link and inverter.

3. Each UPS nodul e shall feature an internal energency bypass
circuit consisting of a static switch and a hi gh speed
bypass contactor.

4, Each UPS nodul e shall use Digital Signal Processing to
nmoni tor and control its own operation.

5. A parallel capable single (reverse transfer) UPS nodul e
shall have the capability to be field upgradeable to serve
as one of the two UPS nodules in a parallel redundant
configuration as described in this product specification.

Paral | el Cabi net Configuration

1. The parallel cabinet shall provide either UPS nodule with
the ability to be conpletely isolated fromthe critical bus
for service, while the critical |oad remains energized and
protected by the other UPS npdul e.

2. The parallel cabinet shall feature a UPS nodul e out put
breaker (MOB) to connect each UPS nodule to the critica
bus. The MOBs shall provide output wiring protection

3. The parallel cabinet shall not contain printed circuit
boar ds.
4, An indicator |ight above each MOB shall be lit when it is

“OK” to close the respective MOB, follow ng any UPS nodul e
mai nt enance action. A lanp test button shall be provided to
confirmthe indicator bul bs and associated circuitry are in
operational condition.

5. All serviceabl e components shall be located in the front of
the parallel cabinet. Side or rear access to the paralle
cabi net shall not be required for service or nmintenance.

6. The parallel cabinet shall have nmultiple power wire routes
to permt top, bottom or side power or control wire entry.

Battery Configurations

1. Common Battery Configuration: The UPS shall be capabl e of
operating with a common battery connected to the DC |inks of
bot h UPS nodul es.

16610-7
PR SPEC
PWP200-500
Rev F
7/1/00



Separate Battery Configuration: The UPS shall be capabl e of
operating with separate batteries connected to the DC |links
of each UPS nodul e.

a) The integral Battery Managenent System shall provide
up-to-date battery runtinme information and battery
heal th i ndicati on.

The UPS shall|l acconmpdate either val ve-regul ated (AGVM
batteries or wet cell batteries.

| nt erconnecti ons

1

The wiring between the UPS nodul es and parall el cabinet
shall include power wiring and control wiring. The contro
wiring shall not be required for normal parallel operation
The control wiring shall only be used to facilitate closure
of the MOBs during UPS nodul e nmai nt enance actions.

No inter-UPS nodul e signals or control connections shall be
required for bal anced UPS nodul e | oad shari ng.

No inter-UPS nodul e signals or control connections shall be
required for UPS nodul e sel ective tripping.

This wireless paralleling nmethod shall not rely on
informati on to be shared between the two UPS nodul es,
thereby elimnating the need for inter-UPS nodul e
communi cati ons.

This wirel ess selective tripping nethod shall not rely on
i nformati on to be shared between the two UPS nodul es,
thereby elimnating the need for inter-UPS nodul e
conmuni cati ons.

The design of the nmintenance control wiring shall provide
gal vanic isolation between the two UPS nodul es. Al

i nt erconnecti ons between the two UPS nodul es, through the
paral l el cabinet, shall nmonitor only contact closures. The
control circuits between the two UPS nodul es shall not be

i nterconnected. It shall not be possible for a failure in
the controls of one UPS nodule to propagate a failure in the
ot her UPS nodul e.

UPS Performance During Normal Operation

1

The two UPS nodul es shall not have a master/sl ave
rel ati onship.

Wrel ess selective tripping and |oad sharing shall elininate
a controls single point of failure.

UPS nmodul es shall share load equally to within +/ - 2% when
operating normally.

The UPS shall feature constraints which do not permt it to
be continuously operated in a configuration where one UPS
nmodul e is in bypass node while the other UPS nodule is in
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inverter node and both UPS npbdul es are connected to the
critical bus.

5. It shall be possible to continuously |oad the UPS at 200% of
the UPS nodul e rating. UPS nmodul e redundancy shall be | ost
when the UPS is | oaded beyond the UPS rating. Both UPS
nodul es shall al arm when the UPS | oad exceeds 125% of the
UPS | evel rating.

H. UPS Performance Wth A Faulty UPS nodul e

1. In the event of a UPS nodule failure, the failed UPS nodul e
shall renove itself fromthe critical bus. The renmaini ng UPS
nmodul e shall i mediately assume all of the critical |oad.

2. The UPS shall not interrupt the flow of conditioned power to
the critical load, if one UPS nodule fails.

3. The UPS shall not interrupt the supply of power to the

critical load, if a fuse in the bypass circuit bl ows.

l. UPS Performance During Mintenance Actions

1

Wth either of the MOBs open, both UPS nodul es shall act as
i ndependent UPS nodules. In this configuration, UPS | eve
constraints shall not restrict either UPS nodul e from being
transferred between normal and bypass node.

If one UPS nmodule fails, while the other UPS nodule is off
or isolated fromthe critical bus, its internal bypass path
shall close. The loss of voltage to the critical bus shal
be less than 4 nilliseconds in duration

Provi ded the UPS output is synchronized with the bypass
source, the UPS shall have the ability to operate in
parallel with utility power w thout danage to either UPS
nodul e. This shall be considered an abnornmal node of
operation, typically resulting fromincorrectly operating
ext ernal maintenance bypass switchgear

Regar dl ess of the operating node, when the MOB indicator

lanmp is illumnated, it is “OK"” to close the correspondi ng
MOB. Wth either of the MOBs open, the MOB indicator |anp
shall be illum nated during the follow ng nodes of
operation:

a) Bot h UPS nodul es are in Normal node (on inverter).

b) Bot h UPS nodul es are in Bypass node (on bypass).

c) Ei ther of the UPS nodules is off.

d) Wth both UPS nodul es on bypass node, it shall be
perm ssible to close one or both of the MOBs in order
to support the critical load with the UPS nodul e
bypass paths in parallel. Subsequently, it shall be
possible to transfer both UPS nodul es to inverter
t hrough either one of the two UPS nodule’ s contro
panel .
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J. UPS Performance During a Uility Qutage

1

If one of the two UPS nodule |oses all utility input power,
its inverter shall remain on and connected to the critica
bus. To prevent discharging the battery (common or
separate), the inverter within the UPS nodule that |oses its
utility input shall phase back its output by .003 sec from
the nom nal frequency. Wth the bypass at nomni na
frequency, the UPS nmodule with utility input shall fully
support the critical load. |In this manner the battery (or
batteries) shall remain fully charged and avail able, while
both UPS nodul e inverters shall be available to support the
critical load if utility input to the other UPS nodule is
subsequently | ost.

Wth the | oss of bypass power to either UPS nodul e, the UPS
out put frequency shall remain regulated at the frequency of
the other UPS nodul e’s bypass. |If both UPS nodul es | ose
bypass power and/or rectifier power, the UPS out put
frequency shall be regulated by the internal clock frequency
set within each UPS nodul e. The UPS nodul es shall remain in
parall el and share load in this operating node.

K. Load Sharing

1

The UPS shall share the critical | oad between the two UPS
nodul es so equal ly that each UPS nodule’s |oad is al ways
within 2% of the other’s.

The UPS shal | be capabl e of providing balanced | oad sharing
Wi t hout any inter-UPS nodul e connecti ons.

Each UPS nodul e shall need to nonitor only its own input and
out put power in order to remain phase | ocked with the other

UPS nmodul e. This wirel ess paralleling nethod shall not rely

on information to be shared between the two UPS nodul es.

L. Sel ective Tripping

1

The UPS shall be able to selectively trip a failed UPS
nmodul e of f-1ine wi thout any inter-UPS nodul e connecti ons.

Each UPS nodul e shall look only at itself to determine if a
UPS nodul e failure has occurred. If a UPS nodul e does occur
the faulty UPS nodul e shall identify its own interna

failure and subsequently renove itself fromthe critical bus
by instantaneously shutting off the inverter and
subsequent|y openi ng an out put contactor internal to the UPS
nmodul e. This wirel ess selective tripping nmethod shall not
rely on information to be shared between the two UPS

nodul es.

The selective trip nmethod each UPS nodul e enpl oys to
identify an internal failure, shall require the UPS nodul e
to |l ook for changes in UPS nodul e output voltage and out put
current data relative to recent output current and voltage
dat a.
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M

4, I medi ately after a failed UPS nodul e renpves itself from
the critical bus, it shall continue to nmonitor the critica
bus voltage. If the critical bus voltage stays within UPS
specifications, it shall remain disconnected fromthe
critical bus. If the faulty UPS nodul e observes the critica
bus voltage shift out of specification limts, it shal
close its energency bypass path.

5. If a UPS nmodul e does isolate itself fromthe critical bus,
due to an identified internal failure, the UPS nodul e shal
try three tines to restart. If the UPS nodul e successfully
restarts and its output is stable and remains within
specification limts, it shall resynchronize with the
critical bus and automatically reconnect itself to the
critical bus. The reconnected UPS nodul e shall resunme | oad
sharing with the other UPS nodul e and UPS | evel redundancy
shall once again be avail abl e.

6. The selective trip controls within each UPS nodul e shall be
i ndependent of the inverter controls. The inverter controls
wi t hin each UPS nodul e shall also provide selective tripping
capability for removing a faulty UPS nodule fromthe
critical bus.

7. The selective trip controls within each UPS nodul e shall be
continuously nmonitored to assure they are functioning
properly. Failure of a UPS nodule's selective trip controls
shall not inpair its ability to parallel its output and
share the critical load with the other UPS nodule. A UPS
nmodul e shall alarmif it determnes its selective trip
control s have fail ed.

UPS Fault Clearing Capability

1. Wth a fault on the critical bus which exceeds 160% of the
current rating of each UPS nodul e, both UPS nodul es shal
transfer to their internal bypass after 5 cycles.

2. In the event of a fault on the critical bus, both UPS
nmodul es will transfer to bypass, thereby providing up to
200% of the UPS nodul e level fault clearing current.

3. Wth two parallel bypass paths, the UPS shall provide fault
clearing current rated at twice the single UPS nodule fault
clearing current rating.

2.03 UPS MODULE STANDARD FEATURES

The UPS nodul e shall consist of the follow ng standard conponents:

A

Rectifier/Charger: The Rectifier/Charger shall convert inconing AC
power to regul ated DC output for supplying the Inverter and for
charging the battery. The Rectifier/Charger shall be of a six-

pul se, phase-controlled, solid-state design. The nodul ar design
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of the UPS nodul e shall permt easy rempval of the
Rectifier/Charger w thout renmoval of any other assenbly.

Inverter: The Inverter shall feature insulated gate bi-polar
transistors (1GBTs) in a three-leg, pulse-w dth-nodul ation (PW)
design with a switching speed of 4500 HZ. The Inverter shall also
have the foll owi ng features:

1. The Inverter shall be capable of providing the specified
qual ity output power while operating fromany DC source
vol tage (rectifier or battery) within the specified DC
operating range.

2. The nodul ar design of the UPS nmodul e shall permt easy
removal of each phase of the Inverter and DC el ectrolytic
capacitors wthout renmoval of any other assenbly.

3. Uni nterrupted nmanual transfers shall be initiated fromthe
control panel. Uninterrupted manual transfers to Bypass and
from Bypass shall be possible with the Inverter |ogic,

Wi t hout using the energency bypass control |ogic or the
static switch. During manual transfers to Bypass node, the
Inverter nust verify proper Bypass operation before
transferring the critical |oad to the Bypass.

4, The Inverter shall feature protection circuitry that
prevents the I GBTs from sourcing current in excess of their
publ i shed ratings.

Bypass: The Bypass shall serve as an alternate source of power
for the critical |oad when perform ng nmai ntenance on the UPS
nodul e or when a failure prevents operation in Normal node. The
Bypass shall consist of a naturally-commutated static switch, for
hi gh-speed transfers, and w ap-around switchgear. The nodul ar
design of the UPS nodul e shall pernmit rempval of the static switch
wi t hout renpval of any other assenbly. The static switch shal

only be necessary for controlling emergency make before break
transfers. The Bypass shall feature the follow ng transfer and
operational characteristics:

1. Uninterrupted transfers to Bypass shall be automatically
initiated for the foll owi ng conditions:

a) Qut put overl oad period expired.

b) Critical bus voltage out of linmts.
c) Over tenperature period expired.

d) Total battery discharge.

e) UPS nodul e failure.

2. Uni nterrupted automatic re-transfer shall take place
whenever the Inverter is capable of assuming the critica
| oad.

3. Uni nterrupted automatic re-transfers shall be inhibited for
the foll owing conditions:
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a) When transfer to Bypass is activated manual ly or

renotely.

b) In the event of multiple transfer-re-transfer
operations the control circuitry shall limt “cycling”
to three (3) operations in any ten-m nute period. The
fourth transfer shall lock the critical |oad on the

Bypass source.
c) UPS nodul e failure.

4. Al'l transfers and re-transfers shall be inhibited for the
foll owi ng conditions:

a) Bypass voltage out of limts (+/-10% of noni nal)
b) Bypass frequency out of limts (+/-0.5 Hz; adjustable,
factory set).

c) Bypass out of synchronization.
d) Bypass phase rotation/installation error

5. The Bypass shall be nmanually energized with a key switch on
the control panel. No additional control logic shall be
required.

6. The | ogic power required to performan energency transfer to

bypass shall be derived separately fromthe | ogic power
required to operate the inverter controls.

7. The control circuitry required to perform an energency
transfer to bypass shall operate independently fromthe
i nverter control circuitry.

8. The Rectifier/Charger input circuit breaker shall have no
ef fect on Bypass operation

Moni toring and Control Conponents: The followi ng components shal
provi de nonitor and control capability:

1. M cro-controller driven circuitry: Enbedded 20 MHZ, 16 bit,
single chip controller.

Moni tor Panel with status indicators

Alarm and netering display

Bui | di ng al arm nonitoring

I nput circuit breaker

I nverter and bypass contactors

RS-232 (EI A/ TI A-232) and RS-485 conmmuni cation ports

N o kDN

Qut put Isolation Transformer: The UPS nodul e shall contain an
output isolation transformer featuring a single primary (an
Inverter Delta winding) and a single secondary (a We winding to
the UPS nodul e output term nals). The Bypass path shall pass

t hrough the UPS nodul e without transformation and without any
phase shifting. This transforner shall provide isolation between
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the primaries and secondary and shall qualify the UPS as a
separately derived source when in Nornmal node

Battery Managenent System The UPS nodul e shall contain a battery
managenment system which has the foll owi ng features:

1. The battery nmanagenent system shall provide battery tine
avail abl e, or percent renmining, while operating in Normnal
node and Battery node. Battery time available information
shal |l be displayed real-tinme, even under changing | oad
conditions. Once conmm ssioned, the battery tine available
i nformati on shall be accurate within +/- 3%

2. The battery nanagenent system shall automatically analyze
the UPS battery during a user defined periodic test cycle
(quarterly, nmonthly, etc.). During the test, the
Rectifier/Charger shall not de-energize, but shall share
load with the battery. For determining battery tine
remai ning i nformation, the battery shall be tested under the
same | oad for each user defined periodic test. Should the
battery be weak or defective, The battery nanagenent system
shall detect and enunciate the battery failure condition
wi t hout transferring the critical |oad to Bypass.

3. The periodic test perfornmed by the battery management system
shall not renobve nore than 10% of the available battery run
time fromthe battery. The periodic test, if perforned on a
mont hly basis, shall not reduce overall battery life.

4, If autility outage occurs while a test is in progress, the
test shall be discontinued and subsequently conducted at the
next programred interval. The occurrence of the periodic
test shall be user programmable for day, date and tine.

5. The battery nmanagenent system shall record and display the
pass/fail status, battery voltage and health indicator val ue
of the previous thirty (30) periodic tests.

6. The battery nmanagenent system shall provide battery health
information in the formof a health indication value. \Wen
the health indication value approaches 0.80, it shal
correspond with battery string end of life.

7. The battery nmanagenent system shall enunciate a user
programmabl e battery tinme renmaini ng warni ng when the UPS
nodul e is on battery power.

8. The battery nmanagenent system shall provide an i mr nent
shutdown alarmto signal a |ow battery condition.

9. The battery managenent system shall work with either wet
cell batteries or valve-regul ated batteries.

Wring Ternminals: The neutral output conpression term nal shall be
si zed for 200% of UPS nodule rated current to accommodat e hi gher
neutral currents associated with non-linear |oads. The UPS nodul e
shall contain nechani cal conpression termnals (adequately sized
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to accommopdate 90°C wiring) for securing user wiring to the
foll owi ng | ocations:

1
2.

Rectifier/Charger input connections(3 phases)

Bypass i nput connections (3 phases or 3 phases and 1
neutral)

DC link connections for battery cabinets (positive and
negati ve)

AC out put connections (3 phases and 1 neutral)

2.04 UPS MODULE OPTI ONS AND ACCESSORI ES

The UPS nodul e shall consist of the follow ng options and accessori es:

A

(OPTION) Qutcall Capability: The UPS nodul e shall have outcalling
capability with the foll owi ng features:

1

The UPS Mbdul e shall have the capability to initiate out
calling for user selected alarns and notices. Qut calling
shall be acconplished through a Hayes conpati bl e nodem
connected to a UPS nodul e RS232 port. The outcalling feature
shall allow the UPS nodule to interface with either a
personal conputer running terninal comunications software
or a pager.

Over 190 progranmmbl e UPS nodul e al arms and noti ces shal
initiate UPS nodule out calling. Each of the six UPS nodul e
bui l di ng al arns, which nmay nonitor other facilities

equi pnent, shall have the capability to initiate UPS nodul e
out calling to report facilities equipment failures.

All available alarns and notices shall initiate out calling
to two different user programmbl e phone nunbers. Wen
activated, each of the available alarnms and notices shal
have the capability to call either of the two different
phone nunbers, both phone nunbers or neither phone nunber

When out calling to a pager or personal conputer, The UPS
nodul e shall have the capability to | eave the UPS nodul e
phone nunmber (up to 20 characters maxi nun). The UPS nodul e
shall also | eave a description of the event that triggered
the outcall (up to 40 characters maxi nun) when interfacing
with either a numeric pager or personal conputer

The UPS nodul e shall terminate out calling attenpts, to

ei ther a pager or personal conputer, once receiving an in-
bound call from a personal conputer. When the out call is
successfully received through the UPS nodul e nodem the UPS
nodul e shall automatically store a successful out cal
attenpt in the event |og.

The UPS nodul e shall sequentially initiate out going calls
and receive incomng calls through the same nodem and sane
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tel ephone |ine. After conpleting an out call, the UPS nodul e
will wait with the RS232 port configured for an inconing
call through the nodem

7. Informati on avail able to a personal conmputer connected to
the UPS nodul e via nmodem shall include: Metering, Event Log,
and Battery Test Log.

8. The UPS nodul e shall |og each unsuccessful out call attenpt
in the event |og. The nunber of redial attenpts to the two
di fferent phone nunbers shall be programmable up to a
maxi mum of 255 attenpts. The interval between redia
attenpts to the two different phone nunmbers shall be
programmabl e in one-mnute increnents up to a maxi num of 60
m nut es.

9. The UPS nodul e shall provide continuous error detection and
correction for msconfigured and di sconnected nodens.

10. The UPS nodul e shall be capable of initiating outcalling
t hrough either a custoner supplied Hayes conpati bl e externa
nodem or an optional internal nodem

(OPTION) Input Filter with Power Factor Correction: The input
filter shall reduce the harnonic feedback current to | ess than 10%
total harnmonic distortion (THD) reflected onto the utility by the
rectifier. Additionally, the filter shall inprove the input power
factor to approximately 0.95. The input filter shall be housed in
the UPS nodul e. The UPS nmodul e shall be programmble to
automatically disconnect the input filter during the follow ng
condi tions:

1. Wth loss of Rectifier/Charger input power.

2. When the critical load is below a threshold, user
programmbl e, from0%to 25% of UPS nodul e rated capacity.

(Option) Internal Modem An internal nmodem shall provide out of
band connectivity via an RJ-11 tel ephone connector. The nopdem
shall automatically set all data transm ssion speeds from 300 bps
to 33,600 bps using industry standard (I TU-T) protocols. The
nodem shal | be energized by the UPS nodule’s critical bus.

2.05 UNI NTERRUPTI BLE POVNER SUPPLY OPTI ONS AND ACCESSCRI ES

The uninterruptible power system shall consist of the follow ng options and

accessori es:

A

(Option) Battery Cabinets: The battery cabinets shall feature

val ve regul ated, high-rate discharge, |ead-acid batteries which
provi de energy to the support the critical load during a nonentary
| oss of input power to the rectifier. The batteries shall be
flame retardant in accordance with UL 94V2 requirenents. The
battery cabinets shall have the foll owi ng features:

16610-16
PR SPEC
PWP200-500
Rev F
7/1/00



Battery Capacity Protection Tinme (at 25 degrees C)
m nut es.

The battery cabinets shall the be same depth and hei ght as
the UPS nodul e. The battery cabinets shall be 43 inches in
wi dt h.

The battery cabinets shall feature a nechanical enclosure of
i ke appearance to the UPS nmodul e and shall feature casters.
Each battery cabinet shall require front access only for
installation, service and mai ntenance. The battery cabinets
shall provide top and bottom cable entry.

Each battery cabinet shall feature 10 battery trays which
can be individually disconnected fromthe battery cabi net
power wiring with quick disconnect devices. Each battery
tray shall be firmy secured to the battery cabi net frane
with fasteners. Each battery tray shall be renovable from
the front of the battery cabinet.

The battery cabinets shall be available in a renpte
configuration, where multiple battery cabinets stand apart
fromthe UPS nodul e and but shall be installed secured to
each other. Control wiring between battery cabi net shal
pass through the battery cabinets. Al power wiring between
the battery cabinets and UPS nodul e shall be provi ded by
others. All control wiring between the nunber one battery
cabi net and the UPS nodul e shall be provi ded by others.

The battery cabinets shall be available in a renpote
configuration, where multiple battery cabinets stand apart
fromthe UPS nodul e and shall be installed separate from
each other. The power wiring and control wring between
mul tiple battery cabinets and the UPS nodul e shall be
provi ded by ot hers.

The battery cabinets shall each feature a DC rated circuit
breaker. The circuit breaker within an individual battery
cabinet shall only provide protection to the battery string
with that battery cabinet. For battery configurations
involving multiple battery cabinets, a battery string in one
battery cabinet may be isolated fromthe DClink via its
circuit breaker without renoving other battery strings from
the DC Iink and the UPS nodul e.

The circuit breaker in each battery cabinet shall feature an
A/B auxiliary switch. The UPS nodul e shall be capabl e of
nmonitoring and alarnming an open battery cabinet circuit

br eaker conditi on.

The circuit breaker in each battery cabinet shall feature a
24 VDC shunt trip. The UPS shall shunt trip the battery
breaker(s) for a enmergency power off command or a battery
di sabl e conmand.

16610-17
PR SPEC
PWP200-500
Rev F
7/1/00



10. Expected battery life: 200 conmplete full |oad di scharge
cycl es when operated and nai ntained within specifications.

11. Fi nal Di scharge Voltage:
a) Full Load: 1.66 V per cell (adjustable).

b) No Load: 1.75 V per cell (adjustable). The UPS nodul e
shall automatically select the final discharge voltage
(either 1.66 or 1.75 Volts per cell) based on the rate
and | ength of discharge.

12. Nom nal Fl oat Voltage: 2.25 V per cell
13. Maxi mum Equal i zi ng Vol tage: 2.40 V per cell

(OPTION) Input Isolation Transformer: The UPS shall feature a
transforner that provides an isolated input to the rectifier for
applications which require a floating (not ground-referenced) DC
link (for use with wet cell batteries, etc.). This transfornmer
shall be in a matching 49”-w de cabi net.

(OPTION) Qutput Power Distribution Mdule: The output power

di stribution nodul e shall feature two panel boards housed in a

mat chi ng 34” wi de cabi net for output power distribution. Each
panel board shall be equipped with a main circuit breaker and shal
accept up to 40 poles of Square D type QO breakers (total of 80
pol es). The cabinet bottomshall allow space for up to 60
flexible distribution conduits. CQutput power distribution nodule
shall be for use with 208 VAC output UPS configurations only.

(OPTION) External Battery Disconnect: An enclosed DC circuit
breaker shall provide a manual neans of disconnecting a battery
which is not |ocated adjacent to the UPS nodul e.

(OPTI ON) Mai nt enance Bypass Panel: The Mi nt enance Bypass Pane
(hereafter referred to as the MBP) shall provide electrical power
to the critical load fromthe UPS nodul e output or utility bypass
and shall have the follow ng features:

1. The MBP shall provide a make before break power transfer to
the critical |oad between the UPS nodul e output and utility
bypass.

2. The MBP shal |l provide di sconnect devices enclosed within

gal vani zed steel boxing with code gauge steel trim painted
ANS|I 61 gray. Integral bussing shall be factory installed,
tin-plated al um num for 100-400 anperes and tin-plated
copper for 600-1200 anpere panels. The MBP shall be
available in the follow ng configurations:

a) Two Device - This configuration shall include both the
UPS nodul e wrap around (rmai ntenance bypass) di sconnect
and UPS nodul e out put di sconnect devi ces.

b) Three Device - This configuration shall include the
UPS nmodul e wrap around (rmai nt enance bypass)
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di sconnect, UPS nodul e out put di sconnect and UPS
nodul e bypass i nput di sconnect devices.

c) Four Device- This configuration shall include the UPS
nodul e wrap around (rai ntenance bypass) di sconnect,
UPS nmodul e out put di sconnect, UPS nodul e bypass i nput
di sconnect and UPS nodul e rectifier input disconnect
devi ces.

3. The MBP di sconnect devices shall be avail able as either
mol ded case switches or nolded case circuit breakers.

4, The MBP shall be available in anpacity ratings of 150, 250,
400, 600, 800, and 1200 anps.
5. The MBP shall be available in voltage ratings of 208, 400,

480 or 600 volts AC

6. An interlock key shall be avail able which provides
el ectrical isolation between the UPS nodul e i nverter out put
power and the utility bypass circuit while transferring
power to the critical |oad.

7. A breaker auxiliary switch shall be avail abl e which provides
i ncl udes 2NO and 2NC contacts suitable for renote signaling
and indication of the circuit breakers main contact

posi tion.

8. A breaker shunt trip device shall be avail able which
provi des renote controllable tripping of circuit breakers
with 24 VDC

9. A NEMA 3R Encl osure shall be available which is suitable for

out door use and protection.

(OPTI ON) Renpte Enmergency Power Of (REPO Station: The REPO
station shall be connected to a UPS nodule. The REPO shal

feature a red push-button switch which, when depressed, opens the
associ ated UPS nodul e’ s breakers and contactors, and de-energizes
that UPS nodule’'s critical load. A key shall be required to reset
the push-button. The REPO station shall be approximtely 4.5

i nches in height and width, and may be flush or surface wal

nmount ed. Maxi mum di stance fromthe UPS nmodul e shall be 500 feet.
Mul ti pl e REPO stations may be used with a single UPS nodul e.

(OPTION) Renpte Monitor Panel (RWP): The RMP shall contain seven
backlit status indicators and a |ocal horn that display the
current operating node of the UPS nodule. The RWP shall be
approximately 8.5 inches high and 11.25 inches in wi dth and shal
provi de flush or surface wall nounting capability. The maximm
di stance fromthe UPS nodul e shall be 500 feet. The status

i ndi cators shall be:

1. UPS Modul e Nor ral
2. On Bypass
3. On Battery
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4 Bypass Unavai | abl e
5. UPS Mbdul e Al arm
6 Shut down | nmi nent
7. On Gener at or

(OPTI ON) Supervisory Contact Mdule (SCM: The SCM shall contain
seven Form “C’ contacts and a | ocal horn which enunciates the
current operating node of the UPS nodule. The SCM shall be
approximately 8.5 inches high and 11.25 inches in width and shall
provi de flush or surface wall nounting capability. The maxi mum
di stance fromthe UPS nodul e shall be 500 feet. Each UPS nodul e
shall be capable of driving up to two SCMs, RWPs or RIMs. The
status indicators shall be:

UPS Mbdul e Nor mal
On Bypass

On Battery

Bypass Unavai | abl e

UPS Mbdul e Al arm

© ok w N E

Shut down | mm nent
7. On Generat or

(OPTION) Relay Interface Module (RIM: The RIM shall enunciate the
current operating node of the UPS nodul e through a RS485 port with
the capability to support the controlled shutdown of up to 8
critical | oads. The RIMshall be approximately 8.5 inches high and
11.25 inches in width and shall provide flush or surface wall
nmounting capability. The maxi num di stance fromthe UPS nodul e
shall be 500 feet. Each UPS nodul e shall be capable of driving up
to two SCMs, RMPs or RIMs. The status indicators shall be:

1. UPS Mbdul e Nor nmal

2. Bypass Unavai | abl e
3. On Battery
4. Shut down | nmi nent

(OPTI ON) SNWMP Network Adapter: SNMP adapters shall provide a
comuni cations interface between the UPS nodule (via the RS-232
port) and SNMP-conpati bl e network nmanagenent systenms. This
capability shall allow the unit to be nmonitored renotely over an
Et hernet or Token-Ri ng network.

(OPTION) UPS Monitoring System This dedi cated PC based system
shall continuously nmonitor critical power elenents associated with
the UPS, using the comunications port on the UPS nodule. The
system shal |l automatically alarmif any problens arise and notify
| ocal or renote personnel of the alarmcondition. The nonitoring
system shall be able to support a software interface with any UPS
t hrough Bi nary Conputer Mdde (BCM). The nonitoring system shall
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al so be upgradable, at any tinme in the future, to incorporate
mul ti-vendor power and environnental equipnent.

1

The system shall use a real-time, true nulti-tasking
operating system capable of a nminimum of 100 concurrent
operating tasks.

The system shall be able to notify personnel of alarm
conditions through a tel ephone pagi ng system A separate
phone number shall be assigned to each point being
monitored. At |east ten separate nunbers shall be called
for each point nonitored by the system

The system shall provide the neans to identify and resolve
exi sting and potential failures. The al arm status for al
nmeasured vari abl es shall be updated once per second or at a
rate not |less than the scan tine of the UPS being nonitored.
The system shall be capabl e of providing rate-of-change
alarnms to proactively nonitor the UPS variables. Each

net ered (anal og) variable shall be nmeasured agai nst four
alarmlimts (critical high, cautionary high, critical |ow
and cautionary |l ow) configurable at the user-interface. An
al arm summary screen shall display operator alarm responses,
the tine of the alarm the alarmvalue and the current
value. The system shall be able to prioritize multiple

al arns.

The system shall be able to store and graph the npst recent
1,400 data points for each variabl e being nonitored.

System and power reports shall be provided. Power reports
shall include a UPS Report, a Load Analysis report, and a
Capacity Planning report. The system shall automatically
update report information with the nost current data for
each point nonitored.

The systemi s workstation shall consist of Intel’s Pentium
systemcontroller, with a minimum1 Gb hard drive, 16 M of
random access nenory, a 1.44 Mo 3.5” floppy drive, two
serial ports, one parallel port, a network controller and a
color nmonitor with VGA col or resolution. The workstation
shall include a 2400 Baud auto-dial nobdemto support the out
call paging software for alarm notification.

The system software shall consist of a standard,
commercialized application to ensure operating integrity and
system support.

The system shall be expandable to allow for increased UPS
nmonitoring capacity and functionality. The system shall be
able to expand its nonitoring capability beyond UPS
monitoring to include local and or renote environnenta

equi pnent, safety/security systens, and other power

equi pnent .
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9. The system shall provide nmonitoring, data collection and
performance analysis of all critical UPS elenents. The
points list shall be approved by the UPS manufacturer

(OPTION) Facilities Monitoring System The system shall have a
Client/Server architecture where the Server provi des high speed
data acquisition and control for real-time data acquisition. The
Client shall provide a highly intuitive Graphical User Interface
(QUI), data display, data analysis and al arm nmanagenent. The Ms-
W ndows 95 or NT-based Clients shall be able to connect to the
nmul ti-tasking Server(s) via any serial or Ethernet connection to
retrieve information.

1. Up to sixteen renote Client users shall be able to access
each Server sinmultaneously over a TCP/IP network or SLIP
(high speed dial-up). Each renote user shall be capabl e of
having different screens or views. All users shall be able
to view alarm status and view real -tine data, graph channe
data, acknow edge al arns, run reports and perform any
function permtted according to their password access.

2. The Client shall be designed with an intuitive multi-Ieve
down to the operating detail of an hierarchy that shal
of fer a global view of the data center individual channel

3. The Client shall be capable of configuring and displaying
custoni zed fl oor equi pnent diagranms, equipment views with
poi nts nonitored, and one-line diagrans. These graphica
views shall be easily nodified by each Client user and if
desired, be conpletely unique and independent for each
Client. The Client shall be able to inport a variety of bit
mapped graphics, including custoner-provided CAD files,
custom graphics provided by third party vendors, or any
digitized image. The visual displays shall be highly
graphical to accurately depict the layout of the site,
critical support equi pnent, and even sensor-point detail of
nmonitored points. It shall be possible to update and nodify
the displays to acconmpbdate changes and growth. Any
graphi cal view shall be easily configurable and nodifiable
at the Client without interrupting the acquisition
processing or archiving of data fromthe network.

4, The Client password structure shall pernmit adnministrators to
deternmine if a user will be allowed to acknow edge al arns,
nodi fy al arm properties, access reports, run reports,
retrieve reports, schedule reports, change Server
functionality, and the ability to nmodify draw ngs.

5. An al arm summary screen shall display operator alarm
responses, the tine of the alarm the alarmthreshold, the
current value, and any personalized nessage for that Client.
Each active alarmshall be automatically prioritized based
on a nuneric value assigned by the user. Alarns shall be
programmabl e by tinme of alarm (ascending or descending
order), type of alarm channel name, alarmpriority or
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10.

11.

12.

13.

14.

Server location. Alarmfilters shall be available to allow
the user to select specific alarns or groups of alarns to
di splay on the alarm sumuary screen

The al arm response instructions shall automatically appear
at the Cient software when one or nore channels is in
al arm

The Client shall be capable of notifying personnel through
al pha and/ or numeric pagi ng. The pagi ng capability shal
provide for a specific priority phone |ist where the user
can define at |east ten separate nunbers to be called for
every channel nonitored by the system All al arm pagi ng
shal |l be automatic with user defined unanswered call tines
prior to automatic dialing of the nest nunmber on the cal
list. Automatic call escalation shall be provided such that
pagi ng continues until the alarmis acknow edged.

From a renote MS-W ndows 95 PC, the systemw |l be able

di splay al arm values fromone or multiple Servers with a
highly intuitive user interface as well as all functions
available in item5 above.

The Client shall be able to display rmultiple graph w ndows
si mul taneously and shall only be |linmted to the nunber of
wi ndows currently supported by Mcrosoft Wndows 95. The
Client shall automatically scale each open wi ndow so tiled
wi ndows display all the information avail abl e regardl ess of
t he nunber of w ndows open.

The Client shall be able to display multiple graph types
i ncluding 3D Bar, Area, Bar, Deep Bar, Group Bar, Line, Line
with data markers, Stacked Bar, Stacked Line.

Each Client shall be able to graph data from any nonitored
point by sinply pointing and right-clicking on a data val ue
or group of values. Graphing shall be avail able at any
time, fromany where in the Client and shall be avail able
via context sensitive “right nouse click” functions.

The Client shall be capable of copying graphs to any W ndows
95 application via the clipboard. Copy/Paste fromthe
clipboard with graph data shall use the Mcrosoft Metafiles
format to allow nodification in other applications.

Copy/ Paste fromthe clipboard shall also allow the user
paste trace data values in addition to pasting the inmage.

The graph shall support a instant zoomin or zoom out
feature to allow users to view an area of interest or zoom
out to expand the area.

Each Client shall be able to open a network wi de browser to
sel ect any point to graph against any other point with a
single mouse click fromany graph window Client software
shal |l support up to 20 different graphs in any graph w ndow
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si mul taneously and from any Server wi thout requiring the
user to predefine any conbination.

2.06 UNI NTERRUPTI BLE POVER SUPPLY RATI NGS AND OPERATI NG CHARACTERI STI CS

A

UPS Conti nuous Ratings:

1

The UPS shall be rated at __ kVA maxi mum for a | oad power
factor range of 0.8 lagging to 0.9 |eading (choose a kVA
val ue from Appendi x 1, Table One, colum 3).

The UPS shall be rated at _ kW (choose a kWyval ue from
Appendi x 1, Table One, columm 4).
The UPS shall be field upgradeable to __ kVA kW (choose

one set of kVA/ kWval ues from Appendi x 1, Table Two, col umm
3).

Rectifier/Charger |nput:

1

Nom nal |nput Voltage: VAC, 3-phase, 3-wire plus
ground (choose a VAC val ue from Appendi x 1, Table Three,
colum 3).

Operating I nput Voltage Range: +10% -15% of average
nom nal i nput voltage wi thout battery discharge.

Operating | nput Frequency Range is within 3 Hz of the
nom nal i nput frequency:

a) For a 50 Hz UPS nodule, the range is 47 to 53 Hz.
b) For a 60 Hz UPS nodule, the range is 57 to 63 Hz.
c) The frequency range is adjustable to nominal + 5 Hz,

factory set.

I nput Power Factor Range with optional input filter: 0.95
lag minimm (with optional input filter) at full |oad and
nom nal input voltage (with battery on float).

Normal Input Current Limt: The UPS nodul e shall have the
foll owi ng progranmabl e input current lint settings while
operating in Normal nopde:

a) Rectifier/Charger Input Current Limt: Shall be
adj ustable from50%to 125% of full-load input
current.

b) Battery Input Current Limt: Battery charge current
limt shall be adjustable from 10%to 25% of the UPS
nmodul e’s full load input current regardless of the
actual |oad on the UPS nodul e.

On Generator Input Current Limit: The UPS nodul e shall have
the foll owing progranmabl e input current linmt settings
whil e operating in Nornmal node on generator:
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a) Rectifier/Charger Input Current Limt: Shall be
adj ustable from50%to 125% of full-load input

current.

b) Battery Input Current Limt: Battery charge current
limt shall be adjustable from 10%to 25% of the UPS
nmodul e’s full load input current regardless of the

actual | oad on the UPS nodul e.

I nput Current Total Harnonic Distortion (THD) with optiona
i nput filter: 10% Maxi mum

Magneti zing I nrush Current: Typically 800% of the | argest
nodel’s full load rectifier input current.

Power Wal k-in: Ranp-up to full utility load adjustable from
3 seconds to 60 seconds.

Bypass | nput:

1

Synchroni zi ng Bypass Vol tage Range: +/-10% of average
nom nal i nput voltage.

Synchroni zi ng Bypass Frequency Range is centered on the
nom nal frequency (choose a value from Tabl e Four of
Appendi x 1).

I nput Surge Wthstand Capability: The UPS shall be in
conpliance with | EEE 587 (ANSI C62.41), Category A & B (6

KV) .

Rectifier/Charger CQutput:

1

Nom nal DC Vol tage: Nomi nal DC voltage shall be
(choose a value from Appendi x 1, Table Three, colum 5).

Steady State Voltage Regulation: +/- 0.5%
Vol tage Ripple: less than 0.5% (peak to peak)

Capacity: The Rectifier/Charger shall support a fully-Ioaded
Inverter and recharge the battery to 95% of its ful

capacity within 10 times the discharge tinme when input
current linmt is set at maxi num

Low Line Operation: The Rectifier/Charger shall be capable
of sharing the DC load with the Battery when the input
voltage falls bel ow the specified operating input voltage
range, The On Battery indicator shall enunciate operation
in this node.

Battery Equalize: Automatic and manual neans nust be
provi ded for battery equalization

DC Sensi ng: Redundant DC vol tage sensing nmethods shall be
i ncorporated for providing battery overvoltage protection

UPS Qut put in Nornmal Mde:

16610-25
PR SPEC
PWP200-500
Rev F
7/1/00



10.
11.

12.

13.

14.

15.

16.

Nom nal Qutput Voltage: __ VAC, 3-phase, 3-wire plus
ground or 4-wire plus ground (choose a VAC value from
Appendi x 1, Table Three, columm 4).

St eady- State Vol tage Regulation (on Inverter): Wthin +/-1%
average from nom nal output voltage.

Transi ent Vol tage Response: Wthin +/-5% from nom nal
voltage for a 100% | oad step, full load re-transfers and
full load drop on battery.

Transi ent Vol tage Recovery: 25 ns to within +/-1% of steady
state.

Li near Load Harnonic Distortion Capability: Qutput voltage
THD of less than 3% into 100%I|inear |oad; 2% for a single
har noni c.

Non- Li near Load Harnonic Distortion Capability: Qutput
vol tage THD of |ess than 5% for 100% non-linear |load with a
3:1 crest factor.

Manual CQutput Voltage Adjustnment: +/-5% from noninal.

Li ne synchroni zation Range: +/-0.5 Hz, adjustable to +/- 5
Hz.

Frequency Regul ation: +/-0.005 Hz free running.
Frequency Slew Rate: 1 Hz/second mexi mum (adj ustabl e).

Phase Angle Control:

a) Bal anced Li near Loads: +/-1 degree from nom nal 120
degr ees.
b) Unbal anced Li near Loads: +/-3 degrees from average

phase voltage for 100% | oad unbal ance.

Phase Vol tage Control:

a) Bal anced Li near Loads: +/-1%from average phase
vol t age.

b) Unbal anced Li near Loads: +/-3%for 100% | oad
unbal ance.

Overload Current Capability (with nonminal line and fully
charged battery): The unit shall maintain voltage regul ation
for 125% for 10 minutes and 150% for 10 seconds.

Fault Clearing Current Capability: Up to 300% of phase-to-
phase or phase-to-neutral rating for 2 cycles.

Static Transfer Tinme: Make-before-break transfer conpleted
in less than 4 ms.

Common Mode Noi se Attenuation: -65 dB up to 20 kHz, -40 dB
up to 100 kHz.

UPS Qut put in Bypass Mde:
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1. Nom nal Qutput Voltage: __ VAC, 3-phase, 3-wire plus
ground or 4-wire plus ground (choose a VAC value from
Appendi x 1, Table Three, columm 4).

2. Static Transfer Tinme: Make-before-break transfer conpleted
in less than 4 ms.

2.07 MECHANI CAL DESI GN

A

Encl osures: The UPS nodul e shall be housed in free-standing,
doubl e front enclosures (safety shields behind doors) equipped
with leveling feet. The enclosures shall be designed for

i ndustrial or conputer room applications in accordance with the
envi ronnental requirenments. The UPS nodul e encl osure shal

provide fork |ift access fromthe front, back and both sides. The
encl osures shall line up and match up in style and color for an
aest hetically pleasing appearance. Each of the encl osures shal

be shi pped separately with joining hardware to be bolted together
at the tinme of installation.

Ventilation: The UPS nodul e shall be designed for forced air
cooling. Air inlets shall be in the lower front. Air outlets
shall be in the rear of the top. Twelve inches of clearance over
the UPS air outlets shall be required for proper air circulation
Air filters for the UPS nodul e shall be in comonly avail abl e

si zes.

No back or side clearance or access shall be required for any
encl osure. The back & side enclosure covers shall be capabl e of
be located directly adjacent to a wall

Cool i ng Fans: The nodul ar design of the UPS nodul e shall permt
renmoval of each fan without renoval of any other assenbly. Fan
repl acenent shall be acconplished by renoving no nore than one
fastener per fan and shall not require the renmoval of another
subassenbl y.

Cable Entry: Standard cable entry for the UPS nodul e shall be

t hrough either the enclosure bottomor top. A dedicated w reway
shall be provided within the UPS nodul e for routing user input and
output wiring. The wi reway section shall be capable of being
conpletely removed fromthe UPS nodule during installation to
temporarily reduce the overall wi dth of the UPS nodule by 9

i nches.

Front Access: All serviceable subassenblies shall be nodul ar and
capabl e of being replaced fromthe front of the UPS (front access
only required). Al conponents with exception of the power
magneti cs shall be located within the front 12 inches of the UPS
nodul e encl osure for easy mai ntenance access. Renoval and

repl acenent of any subassenbly shall not require the renoval of
anot her subassenbly. Side or rear access to the UPS nodul e shal
not be required for UPS nodul e installation, service, repair or
mai nt enance.
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Service Area Requirenents: The UPS nmodul e, battery and options
encl osures shall require no nore than thirty inches (30”) of front
service access room and shall not require side access for service
or installation.

Si ze: The UPS nodul e shall not exceed a depth of 31.5 inches, a
hei ght of 73.5 inches and a width of . The UPS nodul e shal
not exceed an installation weight of (choose val ues from
Appendi x 1, Table Five).

2.08 CONTRCOLS AND | NDI CATORS

A

M cro-Controller Operated Circuitry: The UPS controls shall have
the foll owing design and operating characteristics:

1. Fully automatic operation of each UPS nodul e shall be
provi ded through the use of mcro-controllers. (Digita
signal processing shall elimnate variances from conponent
tol erance or drift, and provide consistent operationa
responses.)

2. Al'l operating and protection paraneters shall be firmnare
controlled, thus elimnating a need for manual adjustnents.
All adjustments and calibrations shall be perforned w thout
the use of potentionmeters. Printed circuit board
repl acenent shall be possible without requiring calibration.

3. Start-up and transfers shall be automatic functions.

4, Mul tiple mcro-controllers shall be used, so no single
controller is in a mission critical application.

5. Al'l configuration, setup and calibration infornmation shal
be stored in non-volatile nmenory that does not require a
control battery for data storage.

6. Emergency transfers to Bypass due to UPS nodule failure,
shall be independent of the control logic controlling the
Rectifier/Charger, Inverter and Monitor panel. Enmergency

transfer circuitry shall contain all the necessary circuitry
to performan enmergency transfer w thout any other
functioning | ogic.

7. Moni t ori ng and conmuni cations | ogic shall be independent of
the Rectifier/Charger and Inverter control logic. Circuitry
and firmvare required for nonitoring and comruni cations
I ogic shall be functionally isolated fromthe Bypass,
Rectifier/Charger and Inverter controls. Mnitoring
firmvare shall be field upgradeabl e.

8. The UPS nodul e shall be programmble to optionally provide
automatic restart capability following loss of utility and a
conplete battery discharge. Wen utility power returns, the
UPS nmodul e shall automatically energize the output termnals
and subsequently transfer to Normal npde.

16610-28
PR SPEC
PWP200-500
Rev F
7/1/00



Moni t or Panel |ndicators: The UPS nodul e shall be equi pped with a
nmoni t or panel providing the foll owing nonitoring functions and

i ndicators (each alarm and notice condition shall be acconpanied
with an audi ble alarm:

1

NORMAL: This synbol shall be lit when the UPS nmodule is
operating in Normal node.

BATTERY: This synbol shall be Iit when the UPS nodule is
operating in Battery node. The Nornmal indicator also
remains lit.

BYPASS: This synbol shall be lit when the UPS nmodule is
operating in Bypass node. The critical |oad is supported by
the Bypass source. The Normal indicator shall not be |it
when the UPS nmodule is in Bypass node.

NOTI CE: This synbol shall be |it when the UPS nodul e needs
attention. Sonme notices may be acconpani ed by an audible
horn. Notices shall include:

a) Bypass not avail abl e
b) Battery undervol t age

ALARM  This synbol shall be |it when a situation requires
i medi ate attention. All alarnms shall be acconpanied by an

audi ble alarm Alarms shall include:

a) Over tenperature

b) Qut put overl oad

c) Inverter failure

d) Rectifier/Charger failure

e) Shut down i mmi nent (Low battery in Emergency node.)

STANDBY: This synmbol shall be lit when electricity is
present in the rectifier and Inverter while the Nornal
indicator is not lit. During normal startup this indicator
shall remain lit until the UPS nodule transfers to Nornal
node, at which tine the Normal indicator shall |ight.
During normal shutdown the Standby indicator shall remin
it until all energy in the UPS nodule is dissipated and
shut down i s conplete.

Moni t or Panel Controls: The UPS nodul e shall be equipped with a
nmoni t or panel providing the follow ng control functions:

1

Menu and Cursor Controls: Selects, displays and scrolls data
on the LCD

Load O f: Shuts down the UPS nmodul e, de-energizes the
critical | oad and opens the UPS nodul e’ s breakers and
cont actors.

Horn Silence: Silences the current audible alarm(s). The
Horn shall sound again if new al arns occur
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4, Screen Adjust: Controls the liquid crystal display contrast.

Moni t or Panel Liquid Crystal Display (LCD): The UPS nodul e shal
feature a liquid crystal display neasuring 6” by 7.5 with 30
lines of information, 80 characters wi de. The display shal
feature an auto-blanking feature. Gaphical user screens shall be
provi ded on the Monitor panel LCD to display the UPS nodul e’s
operating paraneters. The nonitor panel pushbuttons shall be used
to access information in these screens. Information in the neter
screen and al arm history screen shall be available to a renote
termnal or printer through the RS-232 (EIA Tl A-232) communi cation
port. The screens shall include:

1. Common Information: The followi ng information shall be
presented on the LCD panel at all tines:
a) UPS Modul e Identification: A user progranmable UPS
nodul e identification of up to 45 characters.
b) UPS nmodul e st at us.
c) Hi ghest priority active alarm
d) Hi ghest priority active notice.
e) Real tinme clock, featuring time and date indications,
which is programmable fromthe nonitor panel
f) Real -tinme battery tinme available (in the event a
utility outage occurs) for the current critical |oad.
2. UPS Modul e Meter Screen: Real-time digital netering of:
a) Rectifier/Charger inputs: voltage (per phase, RMS),

current (per phase), frequency, kW kVA, power factor

b) UPS nmodul e out puts: voltage (per phase, RMS), current
(per phase plus neutral), frequency, kW KkVA, power
factor. Qutput voltage and current sensing shal
i ndependent of the Inverter controls.

c) Bypass inputs: voltage (per phase, RMS).
d) DC link voltage.
e) Battery charge and di scharge current.
3. Qut put Current Screen: Bar graph display of the percent

out put current of each phase.

4, Event Hi story Screen: Shall display up to 400 of the nost
recent events by date and tinme. Time shall be displayed in
tenths of seconds (0.1 sec) and recorded in thousandths of
seconds (0.001 sec). The screen shall define and display
events as either alarms, notices, commands or status. A
bri ef description shall be provided for each event recorded
on this screen. Wen a system event occurs, a nessage shal
be added to the Event History Log. The nessage shal
optionally appear on the Mnitor Panel of the UPS.

16610-30
PR SPEC
PWP200-500
Rev F
7/1/00



Active Events Screen: Shall automatically display a Iist of
all active alarns and noti ces.

Statistics Screen: This screen shall display the follow ng:

a) Time on battery: A record shall display the duration
and frequency of utility outages in the life of the
batteries and in the current nonth.

b) Buil ding alarns: A record shall display the frequency
of each building alarm enunciation in the life of the
UPS nodul e and in the current nonth.

c) Operational History: A record shall display the tota
amount of tine the UPS nodul e has been in the each of
the foll owi ng nodes of operation: Nornmal, Bypass and
Battery. A record shall display the total amunt of
time the UPS nodul e has been on generator

d) Availability: The observed availability of the Nornal
node shall be displayed. In addition, the
availability of the Bypass supply as a backup source
shal | be displ ayed.

e) Startup Date: The date the UPS nmodule was initially
energi zed shall be displayed.

UPS Module M nmic Screen: A graphic display of the UPS nodul e
operational nmode and power flow through the UPS nodule to
the critical load shall be displayed in real-tinme. The
operational status of the Inverter, Rectifier/Charger

Bypass and Battery is also indicated. Circuit breaker and
contactor states shall be indicated.

Setup Screen: Shall permit setting tine and date for the UPS
nodul e clock with controls on the Mnitor Panel. Shal

permt configuration of the RS232 and RS485 conmuni cati ons
ports, with controls on the Mnitor Panel, for the follow ng
nodes of operation:

a) Term nal Mode: UPS nodul e events shall be | ogged
i medi ately as they occur.

b) Calibration Mde: Shall be used by service personne
for UPS nodul e di agnostics.

c) UPS Modul e Configuration Mode: Shall allow setup and

configuration of user level functions |ike battery
test and building alarns. Shall allow the six building
alarnms to be custom zed with a description of up to 30
characters for display locally on the nonitor pane
screens and renotely. Shall allow the six building
alarnms to be programmed to initiate UPS nodul e
conmands upon contact closure.

d) Conmput er Mode: Shall allow the user to interface with
the UPS nodul e in Binary Conputer Mode.
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e) Renpot e Monitor Mode: The RS485 port shall be
configured to interface with a Renote Monitor Panel
Supervi sory Contact Mdule or Relay Interface Mdule.

Control Panel: The UPS nodul e shall be equipped with a contro
panel providing UPS nodul e control functions. (A key shall be
required to turn on the UPS nodule.) The follow ng controls shal
be provided on the control panel

1. The Key switch shall initiate the energi ze sequence to pl ace
the UPS nodule in either Normal node or Bypass node, as
defined by the Mode switch position

2. The Mode switch shall control the manual transfer of the UPS
nodul e to and from Bypass node.

3. The Battery switch shall enable or disable closure of an
external battery breaker

4, A circuit breaker shall enable operation of the rectifier

5. A Load O f Reset switch shall reset the UPS nodul e,
following a Load OFf command.

Communi cation Panel: The UPS nodul e shall be equipped with a

comuni cation panel, |ocated behind a protective cover, which

provi des the follow ng signals and communi cation features in a
Class 2 environnment:

1. Alarm and Notice Contacts: Dry contacts for summary al arns
and notices shall be provided for external use.
a) Alarm Indicates the UPS nodule is experiencing an
Al arm condi ti on.
b) Notices: Indicates the UPS nodule is experiencing a
Noti ce condition.
2. RS-232 (EI A/ TI A-232) and RS-485 Commruni cation Interface:

Circuitry shall be provided for one RS-232 (EI A/ TIA-232) and
one RS-485 conmmuni cation port. These ports nmay be used with
sinple termnals to gain renote access to all unit operation
i nformati on.

3. Renot e Monitor Panel Connection: Circuitry shall be provided
for connection of up to two accessory renote nonitor panels,
relay interface nodul es or supervisory contact nodul e.

4, Buil ding Alarns: Six inputs shall be provided for nonitoring
the status of external dry contacts. One input shall be
dedi cated to nonitoring an external battery disconnect, and
one shall be dedicated to nonitoring an auxiliary generator
and initiating reduced input current limt. The renaining
four inputs shall be user sel ected (snoke, tenperature,
water, etc.) Building alarnms shall be set up through the UPS
nodul e configuration node function of the RS-232 (EIA TIA-
232) port. The building alarnms shall also provide the
foll owing capabilities:
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a) Buil ding alarns shall allow the user to custom ze the
bui l di ng al arm nessage (up to 30 characters max.)
whi ch appears locally on the Monitor Panel or renotely
t hrough the conmunication ports.

b) Bui l ding al arns shall be programmable to initiate a
transfer of the UPS nodule from Nornmal Mode to Bypass
Mode upon contact closure.

c) Bui l ding al arns shall be programmable to initiate a
transfer of the UPS nodul e from Bypass Mode to Nor nal
Mode upon contact closure.

2.09 UPS MODULE PROTECTI ON

A

Rectifier/Charger protection shall be provided by thernal-magnetic
or RMS current sensing nol ded-case circuit breakers and transient
suppression circuitry.

The static switch shall feature a thermal switch which will open
t he backfeed contactor in the event the static switch tenperature
exceeds normal operating paraneters

Battery protection shall be provided by individual fusing or

t her mal - magneti ¢ nol ded-case circuit breakers in each battery
cabinet (if standard battery pack is provided) or externa
protective device for an external battery. The UPS nodul e shal
feature positive and negative DC fusing to the external batteries.

Qut put protection shall be provided by electronic current limt
circuitry, DC fusing of each pole of each inverter |eg.

UPS nodul e out put protection shall be provided through 3 phase AC
fusing of the inverter output on the secondary side of the UPS
nodul e out put isolation transforner.

UPS nodul e out put protection shall be provided through 3 phase AC
fusing for connecting the inverter AC output filter capacitors to
the inverter output.

Input wiring to the Rectifier/Charger input and Bypass input shal
be nmonitored for proper sequencing. |If wiring is installed out of
sequence, the UPS nodul e shall detect and enunciate this condition
(on the Monitor Panel) when power is supplied to the inputs. The
UPS nmodul e shall not allow operation in Norrmal node until the
wWiring error is corrected.

Inverter circuitry shall be provided controls which automatically
inhibits the Inverter | GBT switching currents should they exceed
normal operating paraneters.

The UPS nodul e shall remain in Normal node during a failure
condition where the Bypass backfeed protection fails. Manua
transfers between Norrmal nmode and Bypass node shall be possible
with this failure condition
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The UPS nodul e shall remain in Normal node during a failure
condition where one or nore SCRs in the static switch shorts.
Manual transfers between Normal nopde and Bypass node shall be
possible with this failure condition
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PART 3 -
3.01 (OPTION)

A

EXECUTI ON

| NSTALLATI ON AND FI ELD QUALI TY CONTRCL

Installation shall be performed in accordance with manufacturer’s
i nstructions.

The foll owi ng procedures and tests shall be perforned by Field
Servi ce personnel during the UPS startup

1

Vi sual | nspection:

a) Visually inspect all equipnment for signs of damage or
foreign materi al s.

b) bserve the type of ventilation, the cleanliness of
the room the use of proper signs, and any other
safety related factors.

Mechani cal | nspection:
a) Check all the power connections for tightness.

b) Check all the control wiring term nati ons and pl ugs
for tightness or proper seating.

El ectrical Precheck
a) Check the DC bus for a possible short circuit.

b) Check input and Bypass power for proper voltages and
phase rotation.

c) Check all lanmp test functions.
Initial UPS Startup:
a) Verify that all the alarnms are in a “go” condition.

b) Energi ze the UPS nodul e and verify the proper DC
wal kup, and AC phase on.

c) Check the DC Iink hol ding voltage, AC output voltages,
and out put wave forns.

d) Check the final DC link voltage and I nverter AC
output. Adjust if required.

e) Check for the proper synchronization.

f) Check for the voltage difference between the Inverter
out put and the Bypass source.

Operational Training: Before leaving the site, the field
servi ce engi neer shall famliarize responsible personne
with the operation of the UPS. The UPS equi pnment shall be
avail abl e for denobnstration of the nodes of operation.

3.03 MANUFACTURER S FI ELD SERVI CE
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Fi el d Engi neering Support: The UPS manufacturer shall directly
enpl oy a nationwide field service department staffed by factory-
trained field service engineers dedicated to startup, maintenance,
and repair of UPS equi prment. The organi zation shall consist of

| ocal offices managed froma central location. Field engineers
shall be deployed in key popul ati on areas to provide on-site
energency response within 24 hours 80% of the tinme. A nmap of the
United States showing the location of all field service offices
nmust be submitted with the proposal. Third-party nmaintenance wil |
not be accepted.

Spare Parts Support: Parts supplies shall be |located in the field
to provide 80% of all enmergency needs. The factory shall serve as
the central stocking facility where a dedicated supply of al

parts shall be available within 24 hours.

Mai nt enance Contracts: A conplete range of preventative and
corrective maintenance contracts shall be provided and of fered
with the proposal. Under these contracts, the manufacturer shal
mai ntain the user’s equipnment to the |atest engineering |l evels as
they are devel oped.

Product Enhancenent Program The UPS manufacturer shall nmeke
avail abl e feature upgrade service offerings to all users as they
are devel oped. These products shall be proposed as a field-

i nstall able, optional kit.
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PART 4 - Appendices
4.01 Appendix 1: Tables

Tabl e One: UPS Conti nuous Ratings

UPS Pr oduct Model KVA
200 200 200
225 225 225
250 200 200
250 250 250
300 225 225
300 300 300
400 300 300
400 400 400
500 400 400
500 500 500
Tabl e Two: UPS Upgrades
From To
UPS Pr od. Model kKVA/ kW
200 200 No Upgrade
225 225 No Upgrade
250 200 250/ 200
300 225 300/ 240
400 300 400/ 320
500 400 500/ 400
Tabl e Three: Nomi nal Vol tage Configurations
UPS Mbdul e
UPS Pr od. Model s Volts In
200 200 400
225 225 208
225 225 480
225 225 480
16610-37

kw
160
180
160
200
180
240
240
320
320
400
UPS Modul e Battery
Vol ts Qut DC Vol t
400 420
208 480
208 480
480 480
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Tabl e Four:

250 200,
300 225,
300 225,
400 300,
500 400,

UPS Pr od.
225, 300, 500
200, 250, 400
200, 250, 400

250
300
300
400
500

400
480
600
400
480

Range
60 +/-5 Hz
50 +/-3 Hz
60 +/-5 Hz

400
480
600
400
480

Synchroni zi ng Bypass Frequency Range

420
480
480
420
480

END OF SECTI ON
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Table Five: UPS Size Linmts

UPS Pr od. Model Volts In Volts Qut Wdth (In.) Wight(lb.)
200 200 400 400 65 3812
225 225 208 208 65 6363
225 225 480 480 65 3863
225 225 480 208 65 3863
250 200, 250 400 400 65 4177
300 225, 300 208 208 163 12, 377
300 225, 300 480 208 114 8277
300 225, 300 480 480 65 4177
300 225, 300 600 600 65 4177
400 400 400 400 74 6100
500 400 208 208 172 14, 100
500 400 480 208 123 10, 100
500 400, 500 480 480 74 6100
500 400, 500 600 600 123 10, 100

Par al | el Al l Al l Al l 34 2475

Cabi net
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