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NOTE: This guide specification covers the
requirenents for static UPS to provide continuous ac
power to critical |oads and/or to inprove the
quality of ac power to critical |oads.

Edit this guide specification for project specific
requi renents by addi ng, deleting, or revising text.
For bracketed itenms, choose applicable itens(s) or
insert appropriate information

Remove information and requirenents not required in
respective project, whether or not brackets are
present.

Conmment s and suggestions on this guide specification
are wel come and should be directed to the technica
proponent of the specification. A listing of
techni cal proponents, including their organization
designation and tel ephone nunber, is on the Internet.

Recommended changes to a UFGS should be submtted as
a Citeria Change Request (CCR

EE R R R R R I I R I R R R I R I I R I R I R R R I R R R S R I R I R

PART 1 GENERAL

1.1 REFERENCES
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NOTE: This paragraph is used to list the
publications cited in the text of the guide
specification. The publications are referred to in
the text by basic designation only and listed in
this paragraph by organi zation, designation, date,
and title.

Use the Reference Wzard's Check Reference feature
when you add a RID outside of the Section's
Reference Article to automatically place the
reference in the Reference Article. Also use the
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Ref erence Wzard's Check Reference feature to update
the issue dates.

Ref erences not used in the text will automatically
be deleted fromthis section of the project
speci ficati on when you choose to reconcile

references in the publish print process.
ER R IR R I R R R R I I I R R R R I I I R R R R I I R R R R R I I I R O S I I I I S S kI R I I O

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by the
basi ¢ designation only.

ASTM | NTERNATI ONAL ( ASTM

ASTM B 173 (2001a; R 2007el) Standard Specification
for Rope-Lay-Stranded Copper Conductors
Havi ng Concentric-Stranded Menbers, for
El ectrical Conductors

I NSTI TUTE OF ELECTRI CAL AND ELECTRONI CS ENG NEERS (| EEE)

| EEE C57. 110 (1998; Errata 2002; R 2004) Recommended
Practice for Establishing Transforner
Capabi l ity When Suppl yi ng Nonsi nusoi da
Load Currents

| EEE C62.41.1 (2002) | EEE Quide on the Surges
Envi ronment in Low Voltage (1000 V and
Less) AC Power Circuits

| EEE C62.41.2 (2002) | EEE Recomrended Practice on
Characterization of Surges in Low Voltage
(1000 V and Less) AC Power Circuits

| EEE Std 450 (2002; Errata 2004; |INT 2005) Reconmended
Practice for Mintenance, Testing, and
Repl acement of Vented Lead-Acid Batteries
for Stationary Applications

| EEE Std 485 (1997; R 2003; I NT 2008) Recommrended
Practice for Sizing Lead-Acid Batteries
for Stationary Applications

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)
NEVA PE 1 (2003; R 2003) Uninterruptible Power
Systens -- Specification and Performance
Verification

NATI ONAL FI RE PROTECTI ON ASSOCI ATl ON ( NFPA)

NFPA 70 (2007; AMD 1 2008) National Electrica
Code - 2008 Edition

1.2 SYSTEM DESCRI PTI ON

R IR I S bk S bk I S kS I I kS b S Rk S bk S bk S b S R R S bk b S S kS S

NOTE: Del ete system cabi net when specifying a
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singl e nodul e UPS system

Rk R Sk kR IR Rk I kS S S S S I ARk Ik kS R R Rk S O R Rk Ik kb S I R b o

Provide a UPS systemn consisting of UPS nodule, battery system battery
protective device, system cabinet, static bypass transfer switch, controls
and nonitoring. Connect input ac power to the normal source ac input of
the UPS nodul e. The battery shall be connected to the dc input of the UPS
nodul e through the battery protective device. The ac output of the UPS
system shall be connected to the critical |oads. Active electronic devices
shal |l be solid state. Sem conductor devices shall be sealed. Relays shal
be dust-tight.

2.1 UPS Modul e and Battery System

UPS nodul e shall contain required input isolation transforner,
rectifier/charger unit, inverter unit and controls, battery protective
devi ce, and any ot her specified equi prment/devices. Battery system shal
contain the battery cells, racks, battery disconnect, battery nonitor and
cabinet, if required.

. 2.2 UPS System Devi ces

The UPS system shall include the system cabinet, static bypass transfer
switch, system protective devices, nonitoring and controls, neans of
isolating the systemfromthe critical |oad, and renote nonitoring
interfaces.

. 2.3 Desi gn Requi renents

.2.3.1 Sem conduct or Fusi ng

Power seniconductors shall be fused to prevent cascaded or sequenti al

sem conductor failures. Indicator |anp denoting blown fuse conditions
shal |l be readily observable by the operator w thout renpving panels or
openi ng cabi net doors.

.2.3.2 I nterchangeability

The subassenblies in one UPS nodul e shall be interchangeable with the
correspondi ng nodules within the sane UPS, and fromone UPS systemto
anot her of identical systens.

.2.3.3 Control Power

Control power shall be derived fromtwo sources, input and output, with
automatic selective control. The control power circuit shall have suitable
protection, appropriately marked and located in the i mediate vicinity of
the i nput protective device.

.2.3.4 EM /RFlI Protection

The conponents and the system shall be designed to nminimze the en ssion of
el ectromagnetic waves that nay cause interference with other equipnent.

.2.3.5 Wring
Wring practices, materials, and coding shall be in accordance with the

requirenents of NFPA 70 and other applicable standards. Wre runs shall be
protected in a nanner which separates power and control wiring. Contro
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wiring shall be mnimum No. 16 AWG extra-flexible stranded copper
Logic-circuit wiring may be smaller. R bbon cables shall be mninum No. 22
AWG  Control wiring shall have permanently attached wire nunmbers

.2.3.6 Term nati ons

Term nal s shall be supplied for naking power and control connections.
Term nal bl ocks shall be provided for field wiring ternmnals. Termna

bl ocks shall be heavy-duty, strap-screw type. Term nal blocks for field
wiring shall be located in one place in each nodule and in the system
cabinet. Control wiring shall be extended to the terminal block |ocation

No nmore than two wires shall land on any termnal point. Were contro
wiring is attached to the sanme point as power wiring, a separate term na
shal |l be provided. |If bus duct is used, bus stubs shall be provided where

bus duct enters cabinets.
.2.3.7 Internal Assenbly

The subassenblies shall be mounted in pull-out and/or sw ng-out trays where
feasi ble. Cable connections to the trays shall be sufficiently long to
al | ow easy access to all conponents. Were not feasible to nmount
subassenblies in pull-out or swing-out trays, they shall be firmy nounted
inside the enclosure. Test points or logic indicators shall be |abel ed and
| ocated on the front edge of the control logic cards, if used.

.2.3.8 Cabi net Structure

UPS system shall be installed in cabinets of heavy-duty structure neeting
the NEVA PE 1 standards for floor nounting. UPS nodul e cabinet shall be
structurally adequate for forklift handling or lifting. Renovable lifting
eyes shall be provided on top of each cabinet. UPS nodul e cabi net shal
have hi nged and | ockabl e doors on the front only, with assenblies and
components accessible fromthe front. Doors shall be key | ockable.
Qperating controls shall be |ocated outside the | ocked doors. |nput,
output, and battery cables shall be installed through the top or bottom of
t he cabi net.

.2.3.9 Cabi net Fi ni sh

Equi pnent cabi net shall be cleaned, prined and painted in the

manuf acturer's standard colors, in accordance with accepted industry
st andar ds.

.2.3.10 M m c Bus

If painted, mimc bus and other front-panel markings (such as those show ng
circuit breakers or switches and fuses) shall be painted with durable
acrylic-based paint.

.2.3.11 Live Parts (300 Volts and Above)

Live parts (300 volts and above) that are exposed when front access doors
are open shall be adequately protected or covered to mninize the chance of
acci dental contact.

.2.3.12 Drawout Assenbl i es

Drawout assenblies weighing 23 kg 50 I bs or nore shall be provided with a
neans of lifting, either an overhead device or a hoisting device.
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1.2.3.13 Saf ety

UPS shal |l be equi pped with instruction plates including warnings and
cautions, suitably |ocated, describing any special or inmportant procedures
to be followed in operating and servicing the equi pnent.

1.2.4 Per f or mance Requi rements
1.2.4.1 Nor mal Operation

The UPS nodul e rectifier/charger shall convert the inconming ac input power
to dc power for the inverter and for float charging the battery. The
inverter shall supply ac power continuously. Inverter output shall be
synchroni zed with the bypass ac power source, provided that the bypass ac
power source is within the specified frequency range. The UPS system shal
supply ac power to the critical | oads.

1.2.4.2 Loss of ac | nput Power

The battery shall supply dc power to the inverter so that there is no
interruption of ac power to the critical |oad whenever the ac input power
source deviates fromthe specified tolerances or fails conpletely. The
battery shall continue to supply power to the inverter for the specified
protection tinme. At the sane time, an alarmshall sound to alert operating
personnel, allow ng startup of a secondary power source or orderly shutdown
of the critical |oad.

1.2.4.3 Return of ac | nput Power Source

The rectifier/charger shall start and assune the dc load fromthe battery
when the ac input power source returns. The rectifier/charger shall then
simul taneously supply the inverter with dc power and recharge the battery.
This shall be an automatic function and shall cause no disturbance to the
critical | oad.

1.2.4.4 Failure of ac |Input Power to Return

Shoul d the ac input power fail to return before the battery voltage reaches
the discharge limt, the UPS systemshall disconnect fromthe critical |oad
to safeguard the battery.

1.2.4.5 Fai lure of a Mdul e

Rk bk b R IR Rk I kS S o S R AR I R R Rk Ik kR Sk I R SRRk b o b o

NOTE: Delete for parallel non-redundant
mul ti-nodul e UPS systens and single nodul e UPS
syst ens.

EE R R I R R I R R R I I O R R R R R Sk S R Rk R I Rk S I I R R O

In a redundant configuration, failure of one nodule shall cause that nodule
to be disconnected fromthe systemcritical load bus by its interna
protective devices and its individual output protective device. The
remai ni ng nodul e shall continue to carry the I oad. Upon restoration of the
failed nodule, it shall be possible to reconnect the failed nodule to the
critical load bus to resune redundant operation w thout disruption of the
critical | oad.
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1.2.4.6 Transfer to Bypass ac Power Source

Rk Ik kb Sk R R IR R R I kI ARk Sk R R Rk I o b Sk kS R R Ik Sk b S R o

NOTE: Edit as required for parallel non-redundant
mul ti-nodul e UPS systens or single nodule UPS
syst ens.

EE R R R R I I R R I I I R R R I R I S S R R R I I Rk I I R R O R I O

When the static bypass switch senses an overload, two or nore inverter
shut down signals, or degradation of the inverter output, the bypass swtch
shal |l automatically transfer the critical load fromthe inverter output to
the bypass ac power source without an interruption of power only if the
connected | oad exceeds the capacity of the remaining on-line nodules. |If
the bypass ac power source is out of normal tolerance linmts, the UPS and
the critical load shall shut down.

1.2.4.7 Retransfer to | nverter

The static bypass switch shall be capable of automatically retransferring
the | oad back to the inverter output after the inverter output has returned
to normal conditions. Retransfer shall not occur if the two sources are
not synchroni zed.

1.2.4.8 UPS Modul e Servi ci ng

Rk Ik Sk kR IR Rk I S S S I ARk Ik kb S R R Rk Ok S Rk Ik R

NOTE: Delete for parallel non-redundant rmulti
nodul e UPS systens and single nodul e UPS syst ens.
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UPS nodul es shall be capabl e of manual di sconnection fromthe critical |oad
bus for maintenance wi thout disturbing the critical |oad bus.

1.2.4.9 UPS System Servi ci ng

Manual closure of the nmintenance bypass switch shall transfer the critica
load fromthe inverter output to the bypass ac power source without

di sturbing the critical |load bus. UPS nodul e shall be capabl e of manua
return to normal operation after conpletion of maintenance.

1.2.4.10 Battery Servicing

The battery protective device shall provide the neans of disconnecting the
battery fromthe rectifier/charger and inverter for maintenance. The UPS
nodul e shall continue to function and neet the performance criteria
specified except for the battery function

1.3 SUBM TTALS

Rk Ik kb Sk R IR Rk kS e S S b R AR Ik R R R Rk O R I R R R

NOTE: Review submittal description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list to reflect only the submittals
required for the project. Submittals should be kept
to the minimumrequired for adequate quality control

A“G following a subnittal itemindicates that the

submittal requires Governnent approval. Sone
submittals are already marked with a “G'. Only
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delete an existing “G" if the subnmittal itemis not
conpl ex and can be reviewed through the Contractor’s
Quality Control system Only add a “G if the
submittal is sufficiently inportant or conplex in
context of the project.

For submittals requiring Government approval on Arny
projects, a code of up to three characters within
the submittal tags nmay be used following the "G
designation to indicate the approving authority.
Codes for Arny projects using the Resident
Managenment System (RMB) are: "AE" for
Architect-Engineer; "DJO' for District Ofice

(Engi neering Division or other organization in the
District OOfice); "AO for Area Ofice; "RO for
Resident O fice; and "PO' for Project Ofice. Codes
following the "G' typically are not used for Navy,
Air Force, and NASA projects.

Choose the first bracketed itemfor Navy, Air Force
and NASA projects, or choose the second bracketed
itemfor Arny projects.

EE R R I I R I O R I R R R I R I R I R I R R R I R R R S R R I R I

CGovernment approval is required for subnittals with a "G' designation;
submittals not having a "G' designation are for [Contractor Quality Control
approval .] [information only. Wen used, a designation followi ng the "G
designation identifies the office that will review the submittal for the
CGovernment.] Submit the following in accordance with Section 01 33 00
SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs

UPS System
Installation

Detail drawi ngs consisting of a conplete list of equipnment and
materi als, manufacturer's descriptive and technical literature,
battery sizing cal cul ations according to | EEE Std 485,
installation instructions, single-line diagrans, |adder-type
schenati c di agranms, elevations, |ayout draw ngs, and details
required to denonstrate that the system has been coordinated and
will function properly as a unit.

SD- 03 Product Data
Per f ormance Requi renents
Pertinent perfornance data for the UPS system using a copy of
the data sheets supplied with this specification. Data sheets
shall be certified by a responsible officer of the UPS
manuf act urer.
Spare Parts

Spare parts data, as specified.

Field Training[; C[; G [____ 1]
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Lesson plans and training manuals for the training phases,
i ncluding type of training to be provided and proposed dates, with
a list of reference materials.

SD- 06 Test Reports

Factory Testing
Fi el d Supervision, Startup and Testing

A detail ed description of proposed factory test and field test
procedures, including proposed dates and steps outlining each
test, howit is to be perforned, what it acconplishes, and its
duration, not later than [ ] months prior to the date of each
test.

Factory and field test reports in booklet formtabulating
factory and field tests and neasurenents perfornmed, upon
conpletion and testing of the installed system Factory and field
test reports shall be signed by an official authorized to certify
on behal f of the manufacturer of the UPS systemthat the system
neets specified requirenents. The reports shall be dated after
the award of this contract, shall state the Contractor's name and
address, shall nane the project and | ocation, and shall list the
specific requirements which are being certified.

SD-10 Operation and Mi ntenance Data
Operating and Mai nt enance Manual s
[Six] [ ] conpl ete copies of operation manuals for the UPS

System outlining the step-by-step procedures required for system
startup, operation and shutdown shall be provided. The

i nstructions shall include the manufacturer's name, equi pnent
nodel nunber, service manual, parts list, and brief description of
equi pnent and its basic operational features. [Six] | ]

conpl ete copi es of mai ntenance manuals |listing routine naintenance
procedures, possible breakdowns and repairs, and troubl eshooting
gui des shall be provided. Corrective nmaintenance procedures shal
identify the nost probable failures and the appropriate repairs.
Test measurenent |evels shall be referenced to specific test
points on the installed equi prent. Operation and nmi nt enance
manual s may be either conbined or separate.

1.4 QUALI TY ASSURANCE

R IR I S bk S b kS O Rk S kS IR Sk S b R Rk S S bk b S Sk S S

NOTE: Reliability and maintainability are relative
terms, and the attainable level will, therefore,
depend upon the type, size, configuration, and
degree of redundancy of the UPS. System
availability is a function of reliability and

mai ntainability and is defined as the |long-term
average fraction of tine that a systemis
satisfactorily in service. Systemavailability
shoul d be as high as econonically feasible and may
be cal cul ated as foll ows:

A = MIBF/ (MIBF + MITR)
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Wher e
A = Availability

MIBF Mean Ti nme Between Fail ures

MITR = Mean Tinme To Repair

Nonr edundant systens can have a predicted MIBF of
20,000 hours and an actual MIBF of 40,000 hours. On
the other hand, |arger redundant systens or

nonr edundant systens with available utility power

t hrough a bypass arrangenent can have an actual MIBF
of 200,000 hours. A multi-nmodule systemwi th

utility power bypass arrangenent will have a higher
MIBF than a single nodule systemw th the sane
rating.

The desi gner shoul d give serious thought and

consi deration to the question of specifying MBF and
MITR.  For additional information on the subject
refer to the foll ow ng:

a. | EEE Std 446, Enmergency and Standby Power
Systens for |ndustrial and Commercial Applications.

b. IEEE Std 493, Design of Reliable Industrial and
Conmer ci al Power Systens.

c. ML-STD 471, Maintainability Verification/

Denonstrati on/ Eval uati on
EIR I IR R I S I I I I I I I I I I R R S I I I I I I I I I R I I I I I I I I I I I I b I b I b e I I b I b b I b I I b S b I b I b o

1.4.1 Reliability

UPS shall have a m ni nrum acceptabl e system Mean Ti me Between Fail ures
(MBF) of [__ ] hours. A failure is defined as any interruption to or
degradation of the UPS output. Automatic switching to bypass due to a
problemw th the UPS system does not constitute a failure, provided that
the critical load is not disturbed.

1.4.2 Mai ntai nability
UPS shal | have a maxi num acceptabl e system Mean Tinme To Repair (MITR) of
[30) [ ] minutes. Repair tine is defined as the clock tine fromthe
arrival of the service technician to the time when the UPS is restored to
service either by repair or substitution of the failed conponent.

1.5 DELI VERY, STORAGE, AND HANDLI NG

Equi pnent placed in storage shall be protected fromhumdity and
tenmperature variations, dirt, dust, or other contam nants.

1.6 PRQIECT/ SI TE CONDI Tl ONS

1.6.1 Envi ronnment al Requi renents

R IR I S bk S bk I S kS I I kS b S Rk S bk S bk S b S R R S bk b S S kS S

NOTE: Designer nust show approxi mate el evation
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1

above sea level for project location if it exceeds
1,200 neters (4,000 feet). UPS system nmust be
derated if 50 degrees C (122 degrees F) operating
tenperature is required

EE R R R I R I R I R I R R R I R I R I R R I R R R R R I R I R I R

The UPS and battery system shall be capabl e of wi thstandi ng any conbi nation
of the follow ng external environmental conditions w thout nmechanical or
el ectrical damage or degradation of operating characteristics.

a. Operating altitude: Sea level to 1,200 i 4,000 feet. (Systens
applied at higher altitudes shall be derated in accordance with the
manuf acturer's instructions).

b. Non-operating altitude: Sea level to 12,000 n 40,000 ft.

c. Operating anbient tenperature range: 0 to [40] [50] degrees C 32
to [104] [122] degrees F.

d. Non-operating and storage ambient tenperature range: Mnus 20 to
pl us 60 degrees C Mnus 4 to plus 140 degrees F

e. Operating relative humdity: O to 95 percent, without condensation

6.2 Sound Pressure Levels

Rk Ik kR IR Rk I kb S O I ARk Ik Ik b o R R R R Rk kb S I kb S R I R

NOTE: UPS nodules rated up to 125 kVA shoul d have a
dB rating of 65 dB or lower. UPS nodul es rated
above 125 kVA should have a dB rating of 75 dB or

| ower.
EIR I IR R I S I I I I I I I I I I R R S I I I I I I I I I R I I I I I I I I I I I I b I b I b e I I b I b b I b I I b S b I b I b o

Sound pressure | evels produced by the UPS, when operating under full rated
| oad, at a distance of [1.5 n 5 feet] [__ ] inany direction fromthe
perineter of the unit, shall not exceed [75] [__ ] dB as neasured on the
A scale of a standard sound |l evel neter at slow response.

.7 EXTRA MATERI ALS

Provi de one set of special tools, calibration devices, and instrunents
required for operation, calibration, and mai ntenance of the equipnent.
Submit spare parts data for each different itemof nmaterial and equipnent
specified, not later than the date of beneficial occupancy, including a
complete list of parts and supplies with current unit prices and source of
supply and an itenmi zed price breakdown of spare parts recomended for
stocking. The recomended spare parts selected shall be those which, in
the manufacturer's judgrment, will be involved in the najority of

mai nt enance difficulties encountered.

PART 2 PRODUCTS

2.

1 STANDARD PRODUCTS

a. Provide materials and equi pnent which are the standard products of
a manufacturer regularly engaged in the manufacture of such products
and that essentially duplicate itenms that have been in satisfactory use
for at |least 2 years prior to bid opening. Equipnent shall be
supported by a service organi zation that is, in the opinion of the
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2.

2.

2

Contracting O ficer, reasonably convenient to the site.

b. Parts and materials conprising the UPS system shall be new, of
current manufacture, of a high grade and free of defects and

i mper fections,

and shall not have been in prior service except as

requi red during aging and factory testing.

NAVEPLATES

Each maj or item of equi pnment shall have the manufacturer's nane, address,
type or style, node
secured to the item of equi pnent.

3

LOAD PRCFI LE

or serial nunber, and catal og nunber on a plate

R IR I S bk S b I S S O R kR Rk S bk S bk S b Rk S S bk b S S S

NOTE: Determine power factor requirenents. Edit
Tabl e as required.

The UPS capacity is specified in kW kVA varies
with power factor. A typical 60 kWUPS delivers 60
kWand 75 kVA at 0.8 power factor (lagging); 60 kW
and 66.7 kVA at 0.9 power factor; and 60 kWand 60
kVA at 1.0 power factor.

The UPS may exhibit | oad interface problenms wth
certain types of ac load. The itenms which present
the greatest problens are notors, transfornmers,

el ectric discharge lighting, and SCR and nmag- anp
power supplies. Problens with these |oads are
caused by either | oad nonlinearity or inrush
currents required for their operation. The
Contractor will be better able to acconmpdate
specific applications if well-defined |load data is

avai |l abl e.

a. Type of

Factors to consider include:

| oad - Data processing equi pnent, nain

frane chilled water punp, etc.

b. Size of

|l oad - kVA or kWrating, horsepower,

vol tage and anperage of | oad.

c. Switching pattern - Unswi tched; cycled daily;
cycled hourly; operated by thernostat; building
managenent system control

d. Transient characteristics - Specify inrush
current magnitude and duration (i.e., 15 tines
steady state rns current for 1/4 cycle for electric
di scharge lighting); range of power factor variation
(i.e., as low as 0.4 lagging for electric discharge

lighting);

vol t age di p.

e. Steady-state characteristics - specify range of
power factor, particularly if outside the 0.8
lagging to 1.0 range. UPS derating is normally
required for the unusual circunstance of |oads at

| eadi ng power factor. Consult vendors if in doubt.
In sone cases a denmand factor might be applicable to
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t he | oad.

f. Special factors - Harnonic characteristics;
factors that vary with tenperature or age. The
designer may vary the load profile fornat.
Estimated or approxinmated | oad data may be used in
t he absence of exact information but should be so
i dentifi ed.

The designer should carefully evaluate the UPS
application to anticipate problenms and to adjust the
design accordingly. The problens associated with
UPS/ | oad interaction can be reduced by:

LARGE TRANSFCORMER APPLI CATI ON

a. Using a transforner specifically designed for
the transient specifications of the UPS.

b. Using a UPS with operating characteristics that
w |l not cause the transforner to saturate.

MOTCR APPLI CATI ON

a. Using a UPS capable of providing notor inrush
wi thout current [imting.

b. Transferring the | oad bus to an alternate source
to start the nmotor and retransferring to the UPS
after the notor has started.

c. Oversizing the UPS so the notor | oad represents
a small portion of the UPS capacity.

d. Using a UPS with a nodified inverter filter that
is conpatible with synchronous notors.

OTHER NONLI NEAR LOADS
a. Using a UPS with a nodified inverter filter
b. Oversizing the UPS.
c. Avoiding connection of electric discharge

lighting to the UPS. O her emergency sources shoul d
be used for this lighting.

EE R R I R R I R I R I R R I R I R I R I R R R I R R R I R R I R

The UPS system shall be conpatible with the | oad characteristics defined in
the LOAD PROFI LE TABLE bel ow and | oad configurati on shown. Provide
compensation for UPS/load interaction problens resulting from nonlinear
| oads or transfornmer and notor inrush
LOAD PROFI LE TABLE
a. Type of | oad: [ 1.

b. Size of |oad: [ 1.
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c. Switching pattern: [ ].

d. Transient characteristics: [ ].
e. Steady-state characteristics: | ].
f. Special factors: [ ].

2.4 UPS SYSTEM RATI NGS

Unl ess stated otherwi se, the paraneters listed are under full output |oad
at [0.8] [0.9] power factor, with batteries fully charged and floating on
the dc bus and with nominal input voltage.

2.4.1 System Capacity

EE R I R R I R I R I R R R I R I R I R I R R R R R R S R R I R

NOTE: System capacity for single nodule UPS is sane
as nodul e capacity. For nulti-nmodule UPS, select
requi red redundancy. Parallel redundant UPS are
usual 'y N+1 redundant, where N is the nunmber of
nodul es needed to carry the full |oad.

EE R R I I R I O R I R R R I R I R I R I R R R I R R R S R R I R I

Overall [__
degrees C

] kVA | ] kW [non] [N+1] [N+2] redundant, at [40] [50]

2.4.2 Modul e Capacity
[ ] kVA, [___ ] kW

2.4.3 Battery Capacity

R IR I S bk O bk I S kS I Sk kS Rk S bk S bk S b S R R Sk b S S Sk kS S S

NOTE: Typical battery discharge tinmes are 5, 10,

12, 15, and 30 minutes. |If no enmergency source is
avai l abl e, longer battery discharge tine may be
required.

Rk Rk bk R R IR Rk I kS S S S R R R Rk kb S R R Rk kS I S b S I R o

Di scharge tinme to end voltage: [15] [__ ] mnutes, at 25 degrees C 77
degrees F. Battery shall be capable of delivering 125 percent of ful
rated UPS load at initial start-up

2.4.4 Static Switch

EE R R I R R I R I R I R R I R I R I R I R R R I R R R I R R I R

NOTE: The interrupting capacity requirenments mnust
be determ ned for each project distribution system

Rk Ik kb Sk R IR Rk kS e S S b R AR Ik R R R Rk O R I R R R

[ ] anperes, [ ] anperes symmetrical interrupting capacity.
2.4.5 System Bus Braci ng

Braced for [ ] anperes symmetrical interrupting capacity.
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2.4.6

ac | nput

Rk Ik kb Sk R R IR R R I kI ARk Sk R R Rk I o b Sk kS R R Ik Sk b S R o

NOTE: Total harnonic current distortion (THD) is
usual ly specified as follows: nodules 15-224 kVA 10
percent; nodul es above 225 kVA 5 percent. |If UPS
will be supplied froma generator, the generator
capacity nust be at least twice the UPS capacity if
THD exceeds 5 percent.

R IR I S bk S bk kS I I kS Rk S bk S bk S b S R R S b b S S Sk Rk S

a.

b

C.

Vol tage [208] [380] [400] [480] [____ ] volts line-to-line.
Nunber of phases: 3-phase, 3-wire, plus ground.

Vol t age Range: Plus 10 percent, mnus 15 percent, w thout

affecting battery float voltage or output voltage.

d.
e.

f.

Frequency: [50] [60] Hz, plus or nminus 5 percent.
Power wal k-in: 20 percent to 100 percent over 15 to 24 seconds.

Total harnonic current distortion (THD) reflected into the primary

line: [5] [10] percent maximum

g.

2.4.7

Transformer sub-cycle inrush: 4 to 8 tines full |oad rating.

ac CQut put

EE R I R I R R I R I R I R R I R I I R I R I R R R I R I R R R I R

NOTE: If the output voltage is 120/208 V and the
same voltage is not available for the static bypass
and mai nt enance bypass, a transformer will be
required in the bypass distribution system Delete
| oad sharing and redundant nodul e for single nodule
systens.

EE IR R I R R I R I R I I O R R R R R I S R I Rk I I Rk I I R R O R O

a. Voltage [208] [380] [400] [480] [____ ] volts line-to-line, [120]
[220] [277] | ] volts line-to-neutral
b. Nunber of phases: 3-phase, 4-wire, plus ground.
c. Voltage regul ation:
(1) Balanced load: Plus or mnus 1.0 percent.
(2) 50 percent |oad inbalance, phase-to-phase: Plus or mnus 2
percent.
(3) No-load voltage nodul ation: Plus or minus 1 percent.
(4) Voltage drift: Plus or minus 1 percent over any 30 day
interval (or length of test) at stated anbient conditions.
d. Voltage adjustment: Plus or mnus 5 percent nanually.
e. Frequency: [50] [60] Hz.
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2.4.8

2.

4.

8.

f. Frequency regulation: Plus or minus 0.1 percent.

g. Frequency drift: Plus or mnus 0.1 percent over any 24 hour
interval (or length of test) at stated anbient conditions when on
internal oscillator.

h. Harnonic content (RMS voltage): 3 percent single harnonic,

maxi mum 5 percent total maximumwith linear |oad. Voltage THD shal

be less than 7 percent with up to 50 percent nonlinear |oad and a crest
factor of less than 3 to 1

i. Load power factor operating range: 1.0 to 0.8 |agging.

j . Phase displ acenent:

(1) Balanced load: Plus or mnus 1 degree of bypass input.

(2) 50 percent |oad inbal ance phase-to-phase: Plus or minus 3
degrees of bypass input.

k. Wave-formdeviation factor: 5 percent at no | oad.
I. Overload capability (at full voltage) (excluding battery):
(1) 125 percent load for 10 m nutes.
(2) 150 percent load for 30 seconds.
(3) 300 percent |load for one cycle after which it shall be
current limted to 150 percent until fault is cleared or UPS goes

to bypass.

m Load sharing of parallel modules: Plus or minus 5 percent of
average | oad per nodul e.

Transi ent Response
1 Vol tage Transients

a. 50 percent load step/0 percent to 50 percent load: Plus or mnus 8
percent.

b. 50 percent |oad step/50 percent to 100 percent load: Plus or mnus
8 percent.

c. Loss or return of ac input: Plus or mnus 1 percent.
d. Loss or return of redundant nodul e:

(1) Manually: Plus or mnus 8 percent.

(2) Automatically: Plus or mnus 8 percent.

e. Automatic transfer of |load fromUPS to bypass: Plus or mnus 4
percent.

f. Manual retransfer of |oad frombypass to UPS: Plus or mnus 4
percent.
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g. Response tine: Recovery to 99 percent steady-state condition
within 50 mlliseconds after any of the above transients.

2.4.8.2 Frequency
a. Transients: Plus or minus 0.5 Hz maxi mum
b. Slew Rate: 1.0 Hz naxi mum per second

2.4.9 Efficiency

EE R I R R R R I R I R I R R I R I R I R I R R I R I R R R R R I R

NOTE: Mnimumefficiencies at full |oad are as

foll ows:
UPS capacity Si ngl e Modul e Mul ti - Modul e
15 kVA to 30 kVA 80 Percent ---
31 kVA to 125 kVA 85 Percent ---
Above 125 kVA 90 Percent 89 Percent

Del ete systemefficiency requirenents for single
nodul e UPS systens.

EE R I R R R R I R I R R R R R I R I R I R I R R R I R R S R R R S R L

a. M nimm Single-Mdule Efficiency: [90] [
| oad kW

] percent at ful

b. Mnimm System Efficiency: 89 percent at full system|oad kW
2.5 UPS MODULE
2.5.1 CGeneral Description

UPS nodul e shall consist of a rectifier/charger unit and a 3-phase inverter
unit with their associated transfornmers, synchronizing equi pnent,
protective devices and accessories as required for operation

2.5.2 Rectifier/Charger Unit

Rectifier/charger unit shall be solid state and shall provide direct
current to the dc bus.

2.5.2.1 I nput Protective Device

Rectifier/charger unit shall be provided with an input protective device.
The protective device shall be sized to accept simnultaneously the
full-rated | oad and the battery recharge current. The protective device
shal | be capabl e of shunt tripping and shall have [ ] anperes
symretrical interrupting capacity. The protective device shall have
provision for locking in the "off" position. A surge suppression device
shall be installed at the UPS input to protect against |ightning and
swi t ching surges

2.5.2.2 Power Transf or mer
A dry-type, isolated-w nding power transformer shall be used for the

rectifier unit. The transforner's hottest spot wi nding tenperature shal
not exceed the tenperature limt of the transforner insulation nmateri al
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when operating at full load. The transformer insulation shall be Cass H
150 degrees C rise. Transformer connections shall be accessible fromthe
front.

2.5.2.3 Power WVl k-1n

Rectifier/charger unit shall be protected by a power wal k-in feature such
that when ac power is returned to the ac input bus, the total initial power
requirenent will not exceed 20 percent of the rated full load current.

This demand shall increase gradually to 100 percent of the rated full |oad
current plus the battery charging current over the specified tinme interval

2.5.2.4 Si zi ng

Rectifier/charger unit shall be sized for the follow ng two sinultaneous
operating conditions:

a. Supplying the full rated load current to the inverter.

b. Recharging a fully-discharged battery to 95 percent of rated
anper e- hour capacity within ten times the discharge tine after normal
ac power is restored, with the input protective device cl osed.

2.5.2.5 Battery Charging Current

Rk Ik Sk kR IR Rk I S S S I ARk Ik kb S R R Rk Ok S Rk Ik R

NOTE: Delete second step current limting if the
UPS systemw || not be supplied with ac power from
an auxiliary generator systemor if the generator
has been sized to accombdate the recharge current
of the battery.

Rk Ik kb Sk R IR Rk kS ARk Ik Sk S R R Rk kR kR Ik S I SRRk ko b o

a. Primary current limting: Battery-charging current shall be
voltage regulated and current limted. The battery-charging current
limt shall be separately adjustable from 2 percent to 25 percent of

t he maxi mum di scharge current. After the battery is recharged, the
rectifier/charger unit shall maintain the battery at full float charge
until the next operation under input power failure. Battery charger
shal | be capabl e of providing equalizing charge to the battery.

b. Second step current linmting: The rectifier/charger unit shal

al so have a second-step battery current limt. This second-step
current limt shall sense actual battery current and reduce the input
power demand for battery recharging to 50 percent (adjustable from 30
percent to 70 percent) of the normal rate without affecting the
systemis ability to supply full-rated power to the connected | oad. The
second-step current-linmt circuit shall be activated by a dry contact
signal fromthe generator set controls and shall prevent normal rate
battery recharging until utility power is restored.

2.5.2.6 Qutput Filter
Rectifier/charger unit shall have an output filter to minimze ripple

current supplied to the battery; the ripple current into the battery shal
not exceed 3 percent RMS
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2.5.2.7 dc Vol t age Adj ust nent

Rectifier/charger unit shall have manual neans for adjusting dc voltage for
battery equalization, to provide voltage within plus 10 percent of nom na
fl oat voltage.

2.5.2.8 Battery Isolation Protective Device

Modul e shall have a dc protective device to isolate the nmodule fromthe
battery system The protective device size and interrupting rating shal

be as required by system capacity and shall incorporate a shunt trip as
required by circuit design. The protective device shall have provision for
locking in the "off" position

2.5.3 Inverter Unit

Inverter unit shall be a solid-state device capable of accepting power from
the dc bus and providing ac power within specified linits.

2.5.3.1 Qut put Overl oad

The inverter shall be able to sustain an overload as specified across its
output terminals. The inverter shall not shut off, but shall continue to
operate within rated paraneters, with inverse-tine overl oad shutdown
protection.

2.5.3.2 Synchr oni sm

The inverter shall nornally operate in phase-lock and synchronismwith the
bypass source. Should the bypass source frequency deviate beyond 60 Hz by
nore than 0.5 Hz, the internal frequency oscillators contained in the power
nmodul e shall be used to derive the new frequency reference. Upon
restoration of the bypass source within the required tol erance, the
inverter shall resynchronize with that source at a slew rate not exceedi ng
the specified rate. The oscillator shall be tenperature conpensated and
shal | be nmanually adjustable. The design of the oscillator and

synchroni zing circuits shall be such that failure of any associated
component, connector pin, termnal lead wire or dc power source in either
the open or shorted node shall affect only one inverter leg. Such failure
shal | not cause transient disturbance of the critical load in excess of the
stated limts.

2.5.3.3 Phase Bal ance

El ectronic controls shall be incorporated to provide individual phase
vol t age conpensation to obtain phase bal ance

2.5.3.4 Modul ar Construction
Each control logic printed circuit board shall be electrically and
physi cal |y packaged on an individual plug-in nodule with separate
i ndi cati on and adj ust nents.
2.5.3.5 Qut put Protective Device
The output protective device shall be capable of shunt tripping and shal

have interrupting capacity as specified. Protective device shall have
provision for locking in the "off" position
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2.5.3.6 Qut put Transf or ner

The inverter output transformer shall be simlar to the input transformer
and shall be capable of handling up to [K-13] [ ] nonlinear |oads as
described in | EEE C57. 110.

2.5.3.7 Modul ar I nverter |solation

Rk Ik kb Sk R IR Rk kS kR R Ok R Rk kb R Rk Ik kb R R o

NOTE: Delete for single nodule UPS system

EE R R I R R I R I R I R R I R I R I R I R R R I R R R I R R I R

Each inverter in the UPS system shall have fault sensing and static
isolation as well as an output protective device, to remove a faulted
nodul e fromthe systemw thout affecting the critical |oad bus beyond the
stated limts.

2.5.4 External Protection

UPS nodul e shall have built-in self-protection against undervoltage,

overvol tage, overcurrent and surges introduced on the ac input source

and/ or the bypass source. The UPS system shall sustain input surges

wi t hout damage in accordance with | EEE C62.41.1 and | EEE C62.41.2. The UPS
shal |l also have built-in self-protection agai nst overvoltage and vol tage
surges introduced at the output term nals by paralleled sources, |oad
switching, or circuit breaker operation in the critical |oad distribution
system

2.5.5 Internal Protection

UPS nodul e shall be self-protected agai nst overcurrent, sudden changes in
output | oad and short circuits at the output terminals. UPS nodul e shal
be provided with output reverse power detection which shall cause that
nodul e to be disconnected fromthe critical |oad bus when output reverse
power is present. UPS nodule shall have built-in protection agai nst

per manent danage to itself and the connected | oad for predictable types of
failure within itself and the connected load. At the end of battery
discharge limt, the nodule shall shut down w thout damage to interna
conponent s.

2.5.6 Paral | el Operation

EE IR R R I R R I I R R I I O R R R R S S R Ik Rk S I I R R O O

NOTE: Delete for single nodule UPS system

Rk bk b R IR Rk I kS S o S R AR I R R Rk Ik kR Sk I R SRRk b o b o

For parallel operation, the protection systemshall have control |ogic
capabl e of isolating only the faulted nodule, and shall not shut down the
entire UPS systemupon a fault in one nodule. Open protective devices
shal | be indicated by an alarm and indicator |ight.

2.6 STATI C BYPASS TRANSFER SW TCH

Provide a static bypass transfer switch as an integral part of the UPS
consisting of a static switch and a bypass protective device or bypass
switch. The control logic shall contain an automatic transfer circuit that
senses the status of the inverter logic signals and al arm conditions and
provides an uninterrupted transfer of the load to the bypass ac power
source, without exceeding the transient linits specified herein, when a
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mal function occurs in the UPS or when an external overload condition
occurs. The power section of the static bypass transfer switch shall be
provided as a plug-in type assenbly to facilitate mai ntenance. The static
bypass transfer switch shall be used to connect the bypass ac power source
or the UPS inverter output to the critical |oad when required, and shal
have the follow ng features

.6.1 Uni nterrupted Transfer

The static bypass transfer switch shall automatically cause the bypass ac
power source to assune the critical load without interruption when the
bypass control |ogic senses one of the followi ng conditions and the UPS
inverter output is synchronized to the bypass ac power source:

a. Inverter overload exceeds unit's rating.

b. Battery protection period is expired and bypass is avail able.

c. Inverter failure.
.6.2 Interrupted Transfer
I f an overload occurs and the UPS inverter output is not synchronized to
the bypass ac power source, the UPS inverter output shall current-limt for
200 mlliseconds mnimum The inverter shall then turn off and an
interrupted transfer to the bypass ac power source shall be made. |If the
bypass ac power source is beyond the conditions stated bel ow, an

interrupted transfer shall be made upon detection of a fault condition

a. Bypass voltage greater than plus or minus 10 percent fromthe UPS
rated out put voltage.

b. Bypass frequency greater than plus or mnus 0.5 Hz fromthe UPS
rated out put frequency.

c. Phase differential of ac bypass voltage to UPS output voltage
greater than plus or mnus 3 degrees.

.6.3 Manual Transfer

It shall be possible to nake a manual ly-initiated static transfer fromthe
system status and control panel by turning the UPS inverter off.

.6.4 Automatic Uninterrupted Forward Transfer

The static bypass transfer switch shall automatically forward transfer

wi thout interruption after the UPS inverter is turned "on", or after an

i nst ant aneous over| oad-induced reverse transfer has occurred and the | oad
current has returned to less than the unit's 100 percent rating.

.6.5 Forced Transfer
The control logic circuitry shall provide the neans of nmaking a forced or
reverse transfer of the static bypass transfer switch on an interrupted

basis. Mninmuminterruption shall be 200 nilliseconds when the UPS
inverter is not synchronized to the bypass ac power source.
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2.6.6 Overl oad Ratings

The static bypass transfer switch shall withstand the foll owi ng overl oad
conditions:

a. 2000 percent of UPS output rating for two cycles.
b. 200 percent of UPS output rating for 5 mnutes.
c. 125 percent of UPS output rating for 10 m nutes.

2.6.7 Static Switch D sconnect

Rk Ik kR IR R R I O o S S b R R Rk b ok b O R Ik kb Sk b R R o

NOTE: Delete if the static switch is of the
draw out type.
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A static switch di sconnect shall be incorporated to isolate the static
bypass transfer switch assenbly so it can be renmoved for servicing. The
switch shall be equipped with auxiliary contacts and provision for

padl ocking in either the "on" or "off" position

2.7 VAl NTENANCE BYPASS SW TCH

2.7.1 CGener a

R IR I S bk O bk I S kI I I kS Rk S bk S ok S b S Rk S S bk b S S S S R S

NOTE: Delete for nulti-nodule UPS systens. For
mul ti-nodul e UPS systenms a UPS nai nt enance bypass
shoul d be incorporated into the UPS out put

swi t chgear .

Rk Ik kR IR Rk I kI AR Sk R R R R o b Sk R IRk I S b S b

Provi de a mai ntenance bypass switch as an integral part of the UPS | ocated
within the UPS nodul e. The nmi ntenance bypass switch shall provide the
capability to continuously support the critical load fromthe bypass ac
power source while the UPS is isolated for maintenance. The mai ntenance
bypass switch shall be housed in an isolated conpartnent inside the UPS
cabinet in such a way that service personnel will not be exposed to
electrically live parts while naintaining the unit. Switch shall contain a
mai nt enance bypass protective device and a nodul e isolation protective

devi ce.

2.7.2 Load Transfer

The nmai ntenance bypass switch shall provide the capability of transferring
the critical load fromthe UPS static bypass transfer switch to nmaintenance
bypass and then back to the UPS static bypass transfer switch with no
interruption to the critical |oad.

2.7.3 Load Bank Protective Device

EE R R I I R I I R I R R R I R I R I R I R R R I R I R R I R I R I R

NOTE: Delete if the ability to | oad bank test the
UPS systemis not required.

khkkhkhhkkhhhdhdhdhhhddhhddhhdhhddhhddhhddhdhddhdhddhdddhddhddhddhddhhddhddhddrhrdrdrddrrdrxdx*x

A | oad bank protective device shall be provided to allow the UPS systemto
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be tested using a portable | oad bank. The |oad bank protective device
shal | be connected on the line side of the maintenance bypass switch
i solation protective device.

2.8 MODULE CONTROL PANEL

The UPS nodul e shall be provided with a control/indicator panel. The pane
shall be on the front of the UPS nodule. Controls, neters, alarns and
i ndi cators for operation of the UPS nodul e shall be on this panel

2.8.1 Modul e Meters

2.8.1.1 Moni t ored Functi ons

Rk Ik kR IR Rk Ik I o S S S S R AR I R R R kR Rk Sk kS I kb S S A R

NOTE: Del ete bypass voltage, output kilovars and
out put kW for nulti-nodule systens. These neters
will be on the systemcontrol cabinet.

EE R R R R I I R R I I I R R R R S R R R I R I Rk I I I R O S O

The foll owi ng functions shall be nonitored and di spl ayed:

a. Input voltage, phase-to-phase (all three phases).
b. Input current, all three phases.
c. Input frequency.

d. Battery voltage.
e. Battery current (charge/di scharge).

f. Qutput voltage, phase-to-phase and phase-to-neutral (all three
phases).

g. Qutput current, all three phases.

h. CQutput frequency.

i. CQutput kilowatts.

j. Elapsed tine nmeter to indicate hours of operation, 6 digits.

k. Bypass voltage, phase-to-phase and phase-to-neutral (all three
phases).

. CQutput kilovars.
m Qutput Kkilowatt hours, with 15-mi nute demand attachment.
2.8.1.2 Met er Construction

Meters shall have 1 percent accuracy and shall be digital type (mninmm4
significant digits).

2.8.2 Modul e Control s

R IR I S bk S bk I S kS I I kS b S Rk S bk S bk S b S R R S bk b S S kS S

NOTE: Delete transfer switch references for
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mul ti-nodul e systens. These controls will be on the

system control cabinet.
EE IR I Sk S S I S S I R R Rk Ik S S bk Sk S kS I kS kR Sk

Modul e shall have the follow ng controls:
a. Lanmp test/reset pushbutton.
b. Alarmtest/reset pushbutton.
c. Mdule input protective device trip pushbutton, wth guard.
d. Mbdul e output protective device trip pushbutton, w th guard.
e. Battery protective device trip pushbutton, w th guard.
f. Enmergency off pushbutton, with guard.
g. dc voltage adjustnment potentioneter, with | ocking guard.
h. Control power off swtch.
i. UPS/bypass transfer selector swtch.
j. Static bypass transfer swi tch enabl e/disable selector switch.

2.8.3 Modul e Al arm I ndi cators

EE R R R I R I O R I R R I R I R I R I R R R I R I R R R R I R L

NOTE: Delete last 12 itenms for nulti-nodul e UPS
systenms. These alarnms will be on the system control

cabi net.
EIR IR R R R S I I I I I I I I I I R R S I I I I I I I I I I I I I I I I I I I I I I b I I I b I b I b b I b b b I b I b I b o

Modul e shall have indicators for the following alarmitens. Any one of
these conditions shall turn on an audi ble alarmand the appropriate sumary
i ndicator. Each new alarmshall register wthout affecting any previous
al arm

a. Input ac power source failure.

b. Input protective device open.

c. CQutput protective device open.

d. Overl oad.

e. Overload shut down.

f. dc overvoltage.

g. dc ground fault.

h. Low battery.

i. Battery discharged.

j. Battery protective device open.

SECTION 26 32 33.00 10 Page 26



k. Blower failure

. Input transforner overtenperature.
m Inverter transformer overtenperature.
n. Equi prent overtenperature.

0. Operating on internal oscillator.
p. Fuse bl own.

g. Control power failure

r. Charger off.

s. Inverter off.

t. Energency off.

u. UPS on battery.

v. Critical load on static bypass.

w. Static bypass transfer switch disabled

X. I nverter output overvoltage.

y. Inverter output undervoltage.

z. Inverter output overfrequency.
aa. Inverter output underfrequency.

bb. Bypass source overvoltage.

cc. Bypass source undervoltage.

dd. Bypass source overfrequency.

ee. Bypass source underfrequency.

ff. Bypass source to inverter out of synchronization.

2.8.4 Modul e M m ¢ Pane

EE R R I R R I R I R I R R I R I R I R I R R R I R R R I R R I R

NOTE: Delete the requirenent for the four

addi tional functions for nulti-nodule UPS systens.
These indicators will be on the systemcontro

cabi net .

R IR I S bk O b I S S I S I Rk S S b S R Rk S b S S I bk b S bk R S

UPS nodul e shall have a minic panel in the format of a nodul e single-line
diagram with status indicators for input, output, battery protective

devi ces, and battery disconnect switch. Each protective device shall have
i ndi cators for open (green) and closed (red), to give positive indication
The mim c panel shall provide indication of the follow ng additiona
functions:
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a. Charger on (functional).

b. UPS on-line (inverter furnishing | oad power).

c. UPS on-bypass (static switch operating).

d. Systemalarm (flashes for abnormalities, mnor or major faults).
2.8.5 Modul e Enmergency OFf Button

Pressing the energency off button shall cause the affected nodule to be
di sconnected fromthe system via its input protective device, output
protective device, and battery protective device. Activation of this
button shall not affect the operation of the remmi nder of the system

2.9 SYSTEM CONTROL CABI NET

EE R R R R I I R R I I I R R R R S R R R I R I Rk I I I R O S O

NOTE: Delete for single nodule UPS systens.

Rk Ik kR IR Rk I ARk Ik kS R R Rk o R R Ik R I kI SRRk S b o

2.9.1 CGeneral Description

The nul ti-nmodul e UPS system shall be provided with a separate contro

cabi net for system output, summary nonitoring, and control. This unit
shal | contain; bus bar connections to collect the output from each nodul e,
the static switch and its bypass breaker, the UPS system output protective
device, and the UPS output swi tchgear.

2.9.2 UPS CQut put Switchgear

The UPS out put switchgear shall consist of a main protective device feeding
the UPS output switchgear critical |oad bus, a |oad bank protective device
(connected on the Iine side of the main protective device), a naintenance
bypass protective device and associ ated feeder protective devices for the
critical |oads.

2.9.2.1 I nterl ocking

EE R I R R R R I R R I R R R R I R I I R R I R R R I I R S R R I R

NOTE: Delete references to |oad bank protective
device if not used.

Rk Ik kR IR R R Ik S R AR Rk R R R Rk ok S R Rk Ik S kb S R R o

The main protective device and the | oad bank protective device shall be
interl ocked to prevent both being closed at the sane tinme. The naintenance
bypass protective device shall be interlocked with the UPS system out put
protective device and the static bypass switch. The mai nt enance bypass
protective device shall not be capable of closing until the static bypass
switch is closed and the UPS system out put protective device is open. Once
t he mmi nt enance bypass protective device is closed, the UPS out put

swi tchgear main protective device shall be capable of opening to isolate
the critical loads fromthe UPS output. The |oad bank protective device as
well as the UPS system output protective device shall then be capable of
closing to permt |oad bank testing.
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2.

2.

2.

2.

9.2.2 Swi t chgear

UPS out put switchgear shall be provided in accordance with Section

26 28 01.00 10 COORDI NATED POMER SYSTEM PROTECTI ON
9.3 System Control Pane

A separate control panel shall be provided for the overal
panel shall be on the front surface of the system cabinet.

UPS system The
The control s,

neters, alarms and indicators for operation of the UPS system shall be on

this panel.

9.3.1 System Meters

Rk Ik kR IR Rk Ik I o S S S S R AR I R R R kR Rk Sk kS I kb S S A R

NOTE: Del ete mmi ntenance bypass netering functions

if there is no nai ntenance bypass.

EE R I R I I R I I R R I R R R R I R I R I R I R R R I R R R S R R I R

Meters shall have 1 percent accuracy and shall be digita

type (m nimum 4

significant digits). ac voltages shall be neasured as true RMS voltages.

The foll owi ng functions shall be nonitored:

a. Qutput voltage, phase-to-phase and phase-to-ground (all three

phases).
b. CQutput current, all three phases.

c. CQutput frequency.

d. Bypass voltage, phase-to-phase and phase-to-ground (all three

phases).

e. Qutput kilowatts.
f. CQutput kilovars.
g. CQutput kVA.

h. CQutput kilowatt-hours, with denand attachnent.

[ Mai nt enance bypass vol tage, phase-to-phase and phase-to-ground (al

three phases).
9.3.2 System Control s
The system cabinet shall include the follow ng controls:
a. Lanp test/reset.
b. Alarmtest/reset.
c. Voltage adjustnment potentioneter.
d. Emergency off pushbutton with protective cover.

e. UPS/ bypass transfer sel ector swtch.
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f. Static switch enabl e/ disable sel ector switch.
g. Control power off swtch.
2.9.3.3 System Al arm | ndi cators
The system control panel shall contain indicators for the follow ng
additional alarmitens. Any one of these alarmconditions shall also
activate the audible alarm Each new al arm shall register wthout
af fecting previous al arns.
a. Mdule sunmary alarm one for each UPS nodul e.
b. UPS on battery.
c. Low battery voltage.
d. Critical |oad on bypass.
e. Static switch disable.
f. Qutput overvoltage.
g. CQutput undervoltage.
h. CQutput overfrequency.
i. CQutput underfrequency.
j. Overl oad.
k. Bypass source overvoltage.
| . Bypass source undervoltage.
m  Bypass source overfrequency.
n. Bypass source underfrequency.
0. Bypass source to inverter out of synchronization.
p. Equi pnent overtenperature.
g. Control power failure.
2.9.3.4 System M m ¢ Panel

The system control panel shall contain a mimc panel in the format of a
single-line diagram with status indicators for the followi ng itens:

a. Mdule on-line, one per UPS nodul e.

b. UPS output protective device status, one for closed (red), one for
open (green), and one for wthdrawn (anber).

c. Static bypass protective device status, one for closed (red), one
for open (green), and one for w thdrawn (anber).

d. Static switch status, one for connected (red), and one for
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di sconnected (green).

2.9.3.5 Emer gency O f

Pressing the energency off button shall cause the nodul e input, output, and
battery circuit breakers to open, conpletely isolating the UPS system from

sources of power. The critical load shall be transferred to the bypass
source when this occurs.

2.10 SELF- DI AGNOSTI C CI RCUI TS

EE R I R R R R I R I R I R R I R I R I R I R R I R I R R R R R I R

NOTE: Delete if self-diagnostic circuits are not
required.

Rk Ik kR IR Rk Ik I o S S S S R AR I R R R kR Rk Sk kS I kb S S A R

The control logic shall include status indicators for trouble-shooting the
control circuits. These indicators shall be nounted on the circuit card
edge or face such that they will be visible w thout repositioning the card,
and shall be |abeled with the function nane.

2.11 REMOTE MONI TORI NG PANEL
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NOTE: Delete if a renpte nonitoring panel is not
required.

Rk Ik kR IR Rk I kb S O I ARk Ik Ik b o R R R R Rk kb S I kb S R I R

A renpte nonitoring panel shall be provided to nonitor systemstatus. The
panel shall be designed for wall nounting near the critical |oad.

2.11.1 I ndi cators
M ni mum di spl ay shall include the follow ng indicators:
a. Load on UPS.
b. Load on battery.
c. Load on bypass.
d. Low battery.

e. Summary al arm

f. Newalarm(to alert the operator that a second summary al arm
condition has occurred).

2.11.2 Audi bl e Al arm

Rk Ik kR IR R R I S S S o e S S S R R R R Rk b kR Ik Ik kS S SRRk o b o

NOTE: Del ete system cabi net reference for
si ngl e- nodul e UPS syst ens.
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Any single indicator shall also turn on the audible alarm An audible
alarmtest/reset button and | anp test/reset button shall be included. This

reset button shall not affect nor reset the alarmon the nodule or on the
syst em cabi net .
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2.12 COVMUNI CATI ONS AND DATA ACQUI SI TI ON PORT

R IR I S bk S bk kS S S Rk Sk S bk S S Rk I o S b Sk S S R Sk kR

NOTE: Delete if a conmunications port is not
required. Delete control capability if not required.
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An [ RS 232C] [RS 485] conmunications and data acquisition port shall be
provided. This port shall allow the system paraneters, status, alarm

i ndi cation and control panel functions specified to be renotely nonitored
and controll ed.

2.13 TEMPERATURE CONTROL
2.13.1 Cener a

Cabi net and enclosure ventilation shall be adequate to ensure that
conmponents are operated within their ratings. Forced-air cooled rectifier
inverter, and control unit will be acceptable. The cooling fans shal
continue operation if UPS input power is lost. Redundancy shall be
provided so that failure of one fan or associated circuit breaker will not
cause an overheat condition. Cooling air shall enter the |ower front of
the cabi nets and exhaust at the top. Blower power failure shall be

i ndicated as a visual and audible alarmon the control panel. Air inlets
shal |l have filters that can be replaced w thout opening the cabinet doors.

2.13.2 Bl ower Power Source

Bl ower power source shall be internally derived fromthe input and out put
sides of UPS nodule, with automatic transfer arrangenent.

2.13.3 Tenperature Sensors

Tenperature sensors shall be provided to nonitor the air tenperature.
Separate sensors shall nonitor the tenperature of rectifier and inverter
heat sinks. Separate sensors shall also nonitor the transfornmer
tenmperature. Critical equipnment overtenperature indication shall start a
timer that shall shut down the UPS systemif the tenperature does not
return below the setpoint level in | ] mnutes

2.14 BATTERY SYSTEM

Rk Ik kR IR R R Ik S R AR Rk R R R Rk ok S R Rk Ik S kb S R R o

NOTE: Valve-regul ated (seal ed) batteries are
typically used for UPS systens up to 200 kVA
Wet-cell batteries are typically used for UPS
systens of 80 kVA and above. Make choices as
requi red. Delete nodule references if not required.

a. Table 1, developed frominformation in | EEE 446,
lists the characteristics of each battery type.
Lead-cal cium batteries require considerable tinme to
return to full equal charge on all cells follow ng
di scharge. For this reason, other battery types nay
be required where frequent and prol onged out ages
occur.
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TABLE 1
Battery Type Characteristics

Lead- Anti nony* 14-25 year life on float
charge. Capacity decreases
wi th decrease in tenperature.
Requires periodic (at |east
twi ce/ year) equali zing charge

Lead- Cal ci um 20-30 year life on float
charge. Capacity decreases
wi th decrease in tenperature.
Does not require periodic
equal i zing charge if floated
bet ween 2.20 and 2.25 volts
per cell

Ni ckel - Cadm unt* Life in excess of 25 years
on float charge. Better |ow
tenperature capacity than
other types. Very little
gassi ng under charge. Not
damaged by conpl et e di scharge
Requires periodic
equal i zi ng charge. High in
cost.

* Lead-antinony batteries use nore water as they age
due to high charging current, and therefore require
nore mai ntenance with aging. For this reason they
are not available for valve-regul ated (seal ed)
applications.

** Ni ckel -cadm um batteries, if not charged and

di scharged periodically, nay develop a "nmenory" and
fail to deliver their design capacity when required.
Al so, cadmiumis on the EPA's list of toxic
substances. There may be difficulty in disposing of
expended batteries.

b. Battery Discharges and Service Life

Battery warranties are based on a given nunber of
di scharges per year (at various rates) during the
life of the battery. The warranty nmay be voided if
t he nunber of discharges per year exceeds the

manuf acturer's specifications.

Battery service life is considered to end when the
battery fails to deliver 80 percent of its rated
capacity. Since UPS systens are al ways expected to
deliver 100 percent capacity, the battery nust be
sized to deliver 100 percent of the UPS rating at
the end of its service life, which neans the battery
must be oversized initially. Capacity deternination
shoul d be made in accordance with the "performance
test" guidelines of IEEE Std 450. |If the UPS has
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been oversized for specialized | oads as described in
not es of paragraph LOAD PROFILE, the battery system
may be sized for the actual | oad.

c. Specific Gravity and Charging Volts Per Cell

Fl oat Volts per Cell

Nom na
Specific Lead Lead
Gavity Ant i nony Cal ci um
1.170 2.13 to 2.20 ----
1.215 (std.) 2.15 to 2.22 2.17 to 2.26
1. 250 ---- 2.21 to 2.30
1. 300 ---- 2.25 to 2.34
Equal i zing Vol ts per Cel
Nomi na
Specific Lead Lead
Gavity Ant i nony Cal ci um
1.170 2.33 ----
1.215 (std.) 2.33 2.33 to 2.38
1. 250 .- 2.38 to 2.43
1. 300 ---- 2.45 to 2.50
I ncreasing the specific gravity for a given cel
size will increase its output, but may reduce its
life. In sone applications where battery physica

size nmust be kept as snall as possible, the higher
specific gravities are specified.

d. End Voltage (per cell).

The end voltage (per cell) is the voltage at which
the battery is set to disconnect fromthe UPS to
prevent overdi scharging the battery. End voltages
used in the industry are 1.60, 1.63, 1.65, 1.67
(standard), 1.70, and 1.75 volts per cell. Any

di scharge below 1.50 volts per cell can danmage the
battery. Raising the end voltage will increase the
battery size for a given load if other paraneters
are not changed.

e. Ventilation.

Ventilation of storage battery areas is required by
NFPA 70. A safe environnent for such areas exists
where the concentration of gaseous hydrogen does not
exceed 2 percent accurul ati on per unit vol une.
Factors used to deternmine this condition are the
size and type of battery to be charged; room vol ung;
maxi mum vol une of hydrogen gas emitted during
chargi ng; and ventilation rate. Approximtely 0.016
cubic foot per hour of hydrogen gas is produced from
each fully charged wet cell per chargi ng anpere.

Val ve-regul ated cells typically produce considerably
|l ess. Once sufficient ventilation is produced, no
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need exi sts for expl osion-proof wring, vapor-proof
fixtures, or other special provisions. Mechanica
ventilation (an exhaust fan) should be provided in
accordance with the battery nmanufacturer's
reconmendat i ons.

f. Battery Room Tenperature.

Battery system perfornmance may be affected by
battery room tenperatures above or bel ow the
standard 25 degrees C (77 deg. F) at which batteries
are rated. Battery capacity is reduced at | ower
tenperatures and battery life expectancy is reduced
at sustained tenperatures greater than 30 degrees C
(86 deg. F). Batteries should be derated if battery
roomtenperatures are expected to vary nore than
plus or mnus 2.78 degrees fromthe standard 25
degrees C.

g. Safety Considerations.

Large battery roons will normally require eyewash
facilities and shoul d be coordinated with the

pl unbi ng designer. Storage batteries and charging
equi prent shoul d not be installed in hazardous

| ocations. Safety equipnment for the battery room
shoul d include the following: full coverage face
shi el d, rubber or neoprene |ong cuff gloves, rubber
or neoprene apron, battery naintenance bl anket,

i nsul ated nai ntenance tools, acid absorption and
neutralization supplies and typical electrica

saf ety board equi prent.
EE R I Sk S S O S S S S R kS kS R R Rk I 2 kR Sk S S

2.14.1 Cener a

A storage battery with sufficient anmpere-hour rating to maintain UPS out put
at full capacity for the specified duration shall be provided for each UPS
nmodul e. The battery shall be of heavy-duty, industrial design suitable for
UPS service. The cells shall be provided with flame arrestor vents,

intercell connectors and cables, cell-lifting straps, cell-nunbering sets,
and term nal grease. Intercell connectors shall be sized to naintain
term nal voltage within voltage window limts when supplying full |oad

under power failure conditions. Cell and connector hardware shall be
stainless steel of a type capable of resisting corrosion fromthe
el ectrol yte used.
2.14.2 Battery Ratings
a. Type: [lead calciun] [lead antinony] [nickel cadm um.
b. Specific gravity when fully charged: [1.215] |
c. End voltage [1.67] [ ] volts per cell
d. Float voltage: [2.17 to 2.26] [2.15 to 2.22] volts per cell

e. FEqualizing voltage: [2.33 to 2.38] | ] volts per cell
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2.14.3 Battery Construction

The battery shall be of the [val ve-regul ated, seal ed, non-gassing,
reconbi nant type] [wet-cell type and shall be supplied conplete with
t hernronet er and hydroneter hol der].

2.14. 4 Battery Cabi net

Rk Ik kb Sk R IR Rk kS kR R Ok R Rk kb R Rk Ik kb R R o

NOTE: Delete if a battery cabinet is not required.
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The battery pack assenbly shall be furnished in a battery cabinet natching
the UPS cabinet. The battery cabinet shall be designed to allow for
checking the torque on the connections in the battery system and to provide
adequat e access for annual housekeeping chores. External wiring interface
shal | be through the bottomor top of the assenbly. A snoke and high
tenmperature alarm shall annunciate detection of either snoke or high
temperature within the battery cabi net

2.14.5 Battery Rack

EE R R I I R I O R I R R R I R I R I R I R R R I R R R S R R I R I

NOTE: Delete if a battery rack is not required.
Three tier racks should be used only where fl oor
space is limted. They increase floor |oading and
make mai ntenance nore difficult.

R IR I S bk O bk I S kI I I kS Rk S bk S ok S b S Rk S S bk b S S S S R S

The battery shall be provided with a suitable nunber of [two-tier]
[three-tier] racks to fit the roomlayout shown. Battery rack shall be
steel and shall be protected with electrolyte-resistant paint. Battery
rack shall be shipped unassenbl ed and shall include hardware necessary for
assenbly. Each rack shall be conplete with bus bars to accommpdat e cabl es
from UPS nodul e. Bus bar connectors for battery-to-battery connections and
hi gh-flex multi-stranded copper cable (ASTM B 173 stranding class H wth
proper cable supports for connecting top row of batteries to bottomrow of
batteries at rack ends shall be provided. End sections shall be cut to
length to prevent wasting floor space.

2.14.6 Cel | - Term nal Covers

Aci d-resistant transparent cell-termnminal covers not exceeding 6 feet in
length and with vent holes drilled on top where needed shall be provided.

2.14. 7 Battery Di sconnect

Each battery pack assenbly shall have a fused di sconnect switch provided in
a NEMA 1 enclosure, finished with acid-resistant paint and |ocated in Iine
with the assenbly. Switch shall be conmplete with line side and | oad side
bus bars for connection to battery cells. Switch shall be rated [__
de, [ ] anperes, 3-pole with interrupting rating as required by system
capacity, and shall have an external operator that is |ockable in the "off"
posi tion.

2.14.8 Sei sm ¢ Requirenents

R IR I S bk S bk I S kS I I kS b S Rk S bk S bk S b S R R S bk b S S kS S

NOTE: Provide seismic requirenents for battery
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supports, if a Government designer is the Engi neer

of Record, and show on the drawi ngs. Delete the

i nappropriate bracketed phase. Pertinent portions

of UFC 3-310-04 and Sections 13 48 00, 13 48 00.00 10,
and 26 05 48.00 10, properly edited, must be

included in the contract docunents.

EE R R R R I I R R I I I R R R I R I S S R R R I I Rk I I R R O R I O

The battery support systemshall [conformto UFC 3-310-04 SElI SM C DESI GN
FOR BUI LDI NGS and Sections 13 48 00 SElI SM C PROTECTI ON FOR M SCELLANEQUS
EQUI PMENT, 13 48 00.00 10 SElI SM C PROTECTI ON FOR MECHANI CAL EQUI PMENT, AND
26 05 48.00 10 SEI SM C PROTECTI ON FOR ELECTRI CAL EQUI PMENT] [be as

i ndi cated] .

2.14.9 Battery Monitor

A battery nmonitor shall be provided for each battery pack assenbly. At a
m nimum this device shall nonitor the followi ng paraneters

a. Total system voltage.
b. Anbient roomtenperature.

c. Total battery discharge cycles with a duration of [30 seconds or
| ess] [greater than 30 seconds but less than 5 minutes] [greater than 5
m nut es] .

The nonitor shall also record the total accumnul ated di scharge m nutes and
accunul ated battery system di scharge kW hours.

2.15 FACTORY TESTI NG

Rk Ik kR IR Rk I kI AR Sk R R R R o b Sk R IRk I S b S b

NOTE: Edit as required for single nodul e system

The desi gner should carefully evaluate the UPS
application and the user's mssion to deternine
critical tests for the UPS that will ensure UPS/I| oad
conmpatibility. These tests should be conducted at
the factory and the results validated prior to
shipnent to the site. The required UPS/I| oad

i nteraction can be achieved by requesting the
following tests plus any other tests the designer
deens necessary:

a. Tests to ensure that the UPS rated power factor
is verified;

b. Tests to ensure that the UPS systemwi || operate
in total accord and support the rated | oad;

c. Tests to ensure that the UPS system can dea
with | oad anonalies (odd harnonics, etc.) associated
with the user's equi pnent | oad.

EE IR R I R R I R I R I I O R R R R R I S R I Rk I I Rk I I R R O R O

The UPS system shall be factory tested to neet the requirenments specified
using a test battery (not the battery to be supplied with the systen). UPS
nodul e shall be factory | oad tested as an i ndependent assenbly w th 3-phase
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ac input power and with battery power for a mininmumof 8 hours, with neter
readi ngs taken every 30 minutes. Load shall be balanced at rated kVA and
rated power factor. Factory tests for the UPS nodul e shall be run under

full load, and will be witnessed by the Governnent. Should a nalfunction
occur, the problemshall be corrected and the test shall be repeated. As a
m nimum the factory tests shall include the paraneters described in

par agraphs ac I nput, ac Qutput, Transient Response and Efficiency. The
tests shall enconpass all aspects of operation, such as nodule failure,
static bypass operation, battery failure, input power failure and overl oad
ratings. Notify the Government in witing at | east 2 weeks before
testing. Factory-test tinme shall not be used for system debuggi ng and/ or
checkout. Such work shall be done prior to notifying the Governnent that
the systemis ready for testing. Factory tests shall be perforned during
nor mal business hours. The systemshall be interconnected and tested for
an additional 8 hours to ensure proper wring and performance.

2.15.1 Transi ent Tests

Transient tests shall be conducted using hi gh-speed oscillograph type
recorders to denonstrate the operation of the conmponents to the
satisfaction of the Government. These tests shall include 50 percent to
100 percent |oad changes, nanual transfer, nmanual retransfer, |ow dc bus
initiated transfer and | ow ac output bus transfer. A recording instrunent
equi pped with an event marker shall be used.

2.15.2 Ef ficiency Tests

Testing for efficiency shall be performed at zero output up to 100 percent
of stated kVA output in 25 percent steps, [0.8] [0.9] power factor, with
battery fully charged and floating on the dc bus, w th noninal input

vol tage, and with nodul es connected to the systemto represent actua
operating conditions.

2.16 I NSPECTI ON

| nspection before shipment is required. The nanufacturer shall notify the
CGovernment at |east 2 weeks before shipping date so that an inspection can
be nade.

PART 3 EXECUTI ON

3.1 EXAM NATI ON
After becoming famliar with details of the work, verify dinmensions in the
field, and advise the Contracting O ficer of any discrepancy before
perform ng the work.

3.2 | NSTALLATI ON
The UPS system shall be set in place, wired and connected in accordance
with the approved shop draw ngs and manufacturer's instructions. The UPS
battery shall be shipped to the site dry.

3.3 FI ELD SUPERVI SI ON, STARTUP AND TESTI NG
The services of a manufacturer's representative who is experienced in the
installation, adjustnent, and operation of the equi prent specified shall be

provided. The representative shall supervise the installation, adjustnent
and testing of the equipnent. The representative shall check the wiring
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bet ween equi pment, start up the system and field test the functions,
interlocks and protective devices to ensure that the total systemis
functioning according to the intent of the design. The field tests shal
be perfornmed under the supervision of a factory-trained representative of
the equi prent manufacturer and witnessed by the Governnent. The Governnent
shal |l be given 2 weeks witten advance notice of the date and tine when
testing will be conduct ed.

3.3.1 Field Tests

As a minimum the startup and field test procedures shall include the
fol | owi ng:

a. Ensure that shipping nenbers have been renoved.

b. Check for damage (dents, scratches, frame msalignnent, damage to
panel devices, etc).

c. Ensure that interiors are free of foreign naterials, tools and dirt.

d. Attach a phase rotation neter to the UPS input, output and bypass
buses, and observe proper phase sequences.

e. Torque test bus connections at shipping splits. Al so torque test
battery connecti ons.

f. Check each electrical bus for proper phasing and identification
g. Check and test selector switches and neters for proper operation
h. Check doors for proper alignment and operation.

i. Check and test each protective device for proper mechani cal and
el ectrical operation

j. Check protective device overcurrent trip settings.
k. Check and test indicating lights for proper operation and col or.
I. Performonsite field test procedures.

m Denonstrate to the Governnment that the specified functions and
i nterl ocks have been i nmpl enent ed.

n. Provide |EEE Std 450 battery installation certification

0. Check key interlock key nunbers, if used, to ensure agreenment with
i nterlocking schene.

3.3.2 Load Test

R IR I S bk O b I S S I S I Rk S S b S R Rk S b S S I bk b S bk R S

NOTE: Edit as required, dependi ng upon whether a
tenporary or permanent |oad bank is to be provided
and on the type of UPS system This paragraph may
be deleted for small UPS systens.

khkkhkhhkkhhhdhdhdhhhddhhddhhdhhddhhddhhddhdhddhdhddhdddhddhddhddhddhhddhddhddrhrdrdrddrrdrxdx*x

The installed systemshall be |oad tested for a continuous 24 hour period
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by nmeans of resistive |oad banks. The system shall be continuously tested
at 1/2 load for 8 hours, 3/4 load for 8 hours and full load for 8 hours.

[ Load banks will be avail able onsite and shall be connected to UPS

equi pnent by the Contractor.] [The equi pnent manufacturer shall provide
resistive |oad banks of total kWl oad of equipnent to facilitate startup
under |oad conditions, and to conduct |oad tests described above.]

I nstrument readi ngs shall be recorded every half hour for the follow ng:

a. Input voltage (all three phases, for each nodule).
b. Input current (all three phases, for each nodul e).
c. Input frequency.

d. Battery voltage for each nodul e.

e. Qutput voltage (all three phases, for each nodul e).
f. Qutput current (all three phases, for each nodul e).
g. Qutput kilowatts for each nodul e.

h. CQutput frequency.

i. Qutput voltage (all three phases - system output).
j. CQutput current (all three phases - system output).
k. CQutput kilowatts (system output).

3.3.3 Full Load Burn In Test

Rk Ik kR IR Rk I kI AR Sk R R R R o b Sk R IRk I S b S b

NOTE: Del ete energency source testing requirenents
if no energency source is avail able.

EE R I R R R R I R I R R R R I R I R R I R I R R I R R R R R I R

The installed systemshall undergo an additional full Ioad burn-in period
of 24 continuous hours. |If a failure occurs during the burn-in period, the
tests shall be repeated. Instrunent readings shall be recorded every half

hour as above. During the burn-in period, the followi ng tests shall be
per f or med:

a. Wth the UPS carrying maxi mum conti nuous design | oad and supplied
fromthe normal source, switch [100 percent |oad] [50 percent |oad] on
and off a mnimumof five tines within [the burn-in period] [__ ].

b. Wth the UPS carrying naxi mum conti nuous design | oad and supplied
fromthe emergency source, repeat the switching operations described in
step a. Also, verify that the UPS nodule rectifier charger unit(s) go
into the second-step current lint node.

c. Wth the UPS carryi ng nmaxi mum conti nuous design | oad and operating
on battery power, repeat the switching operations described in step a
above.

d. Continue operation on battery power for 1 mnute, then restore
nor mal power.

SECTION 26 32 33.00 10 Page 40



Furni sh a hi gh-speed dual trace oscillograph to nmonitor ten or nore cycles
of the above tests at the ON and OFF transitions and two typica

st eady-state periods, one shortly after the load is energized (at 30 to 60
seconds) and one after operation has stabilized (at 8 to 10 minutes). Four
copies of the traces shall be delivered to the Contracting Oficer

3.3. 4 Battery Di scharge Test

Rk Ik kb Sk R IR Rk kS kR R Ok R Rk kb R Rk Ik kb R R o

NOTE: Delete nodule references if not needed.

EE R R I R R I R I R I R R I R I R I R I R R R I R R R I R R I R

Wth the battery fully charged, the system shall undergo a conplete battery
di scharge test to full depletion and a recharge to nom nal conditions.

I nstrunment readi ngs shall be recorded every mnute during discharge for the
fol | owi ng:

a. Battery voltage for each nodul e.

b. Battery current for each nodul e.

c. CQutput voltage (all three phases) for each nodul e.

d. CQutput current (all three phases) for each nodul e.

e. Qutput kilowatts for each nodul e.

f. Qutput voltage (all three phases - system output).

g. Qutput current (all three phases - system output).

h. CQutput kilowatts (system output).

i. CQutput frequency.

3.4 POSTI NG FRAMED DATA AND | NSTRUCTI ONS

Framed data and instructions containing wiring and control diagrans under
glass or in lam nated plastic shall be posted where directed. Condensed
operating instructions, prepared in typed form shall be framed as
speci fi ed above and posted beside the diagrans. The franed instructions

shal | be posted before acceptance testing of the system

3.5 FI ELD TRAI NI NG

R IR I S bk S b kS O Rk S kS IR Sk S b R Rk S S bk b S Sk S S

NOTE: Delete video tape references if not required.

Insert correct ratings and data for all bracketed
items in the follow ng six data sheet pages. The
nunbers within brackets are only exanpl es and
correct values should be inserted.

EE R I R R I R I R I R R R I R I R I R I R R R R R R S R R I R

Provide a field training course, for designated operating and mai nt enance
staff nenbers, for a total period of 12 hours of normal working tinme
starting after the systemis functionally conplete but prior to fina
acceptance test. Field training shall cover the itens contained in the
operating and mai ntenance nmanuals. Divide the 12 hours into two sessions
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of 6 hours each. Each session shall be conducted on a different day.
[Field training shall be videotaped and the tape shall be left with the
Contracting Officer.] [A factory training videotape shall be provided as
part of the training materials.]
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UPS SYSTEM PERFORVANCE DATA SHEET

SHEET 1 OF 6

| TEM SPECI FI ED

SUBM TTED

[ SINGLE MODULE]
SYSTEM OPERATI ON [ PARALLEL REDUNDANT]

[ PARALLEL NON REDUNDANT]

NUVBER OF SYSTEMS | ]

G NUMBER OF MODULES PRESENT [_ ]
E | N EACH SYSTEM FUTURE [ ]
N
E  SYSTEM CAPACI TY:
R PRESENT [ ] kW] ] kVA
A FUTURE [ ] KW[___ ] kVA
L

BATTERY ONE PER MODULE

MIBF ( SYSTEM

MITR

MODULE RATI NG [ 1 kW[____ ] kVA
M
O DC VOLTAGE WNDOW [___ ] Vdc
D
U | NPUT/ QUTPUT
L  PROTECTI VE DEVICE | ] A SYM
E | NTERRUPT. RATI NG

MANUFACTURER

TYPE [ LEAD- CALCI UM

[ LEAD- ANTI MONY]
[ NI CKEL- CADM UM

B
A DI SCHARGE TIME TO
T END VOLTAGE AT [ ] M NUTES
T FULL LOAD
E
R END VOLTAGE [ 1 VICELL
Y

SPECIFIC GRAVITY [ ]

FLOAT VOLTAGE [ ] VI CELL

NUVBER OF CELLS | ] CELLS
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UPS SYSTEM PERFORVANCE DATA SHEET SHEET 2 OF 6

| TEM SPECI FI ED SUBM TTED

HYDROGEN
GENERATI ON

4->m

RECHARCGE TI ME TO
95 percent CAPACI TY 10 X DI SCHARGE

PROTECTI VE DEVI CE [Al R POAER, DRAW QUT] [

MANUFACTURER

| NTERRUPTI NG RATE [ ] A SYM

SmMmEHn<nm

mzZz—w>0

STATI C SW TCH [ 1 A

VOLTS, LINE/LINE | Y

PHASES [3-PHASE, 3-WRE] [__ ]

VOLTAGE RANGE + 10 percent, - 15 percent

o>

FREQUENCY [50] [60] Hz

FREQUENCY RANGE +/- 5 percent

PONER WALK- I N
20 TO 100 percent LOAD 15 - 24 SECONDS

-CcCUovz"—

TOTAL HARMONI C
DI STORTI ON [5 percent MAX (CURRENT)] [__ ]
REFLECTED- PRI MARY

ORDER OF HARMONI C PERCENTAGE OF TOTAL
2nd
3rd
4t h
5th
6t h
7t h
8th
9t h

(FILL IN
AS REQUI RED)

TRANSFORMER SUB-
CYCLE | NRUSH [ ] x FULL LOAD

POWER FACTOR [0.8] [0.9]
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UPS SYSTEM PERFORVANCE DATA SHEET SHEET 3 OF 6

—cCcUuv-HCO O>»

| TEM SPECI FI ED SUBM TTED
VOLTAGE, LINE-LINE | ] V
PHASES 3-PHASE, 4-WRE
PONER FACTOR 0.8 LAGANG 1.0
VOLTAGE REGULATI ON
BALANCED LQAD +/- 1.0 percent
50 percent | MBALANCE +/- 2.0 percent
BETWEEN PHASES
NO- LOAD
MODULATI ON +/- 1.0 percent

DRI FT (30 DAYS) +/- 1.0 percent

VOLTAGE ADJUST. +/- 5.0 percent MANUALLY
FREQUENCY 60 Hz
REGULATI ON +/- 0.1 percent

DRI FT (24 HRS.) +/- 0.1 percent

HARMONI C CONTENT
TOTAL (50% NON- LI NEAR LOAD 7.0 percent MAX.
TOTAL (LI NEAR LOAD) 5.0 percent MAX.
SINGLE HARMONI C (LI NEAR LOAD) 3.0 percent NAX.

PHASE DI SPLACEMENT

BALANCED LOAD +/- 1.0 DEG OF BYPASS

50 percent | MBALANCE +/- 3.0 DEG OF BYPASS

WAVE FORM
DEVI ATI ON FACTOR 5.0 perent (NO LOAD)
OVERLOAD CAPACI TY

125 percent 10 M NUTES

150 percent 30 SECONDS

300 percent MOMENTARY
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UPS SYSTEM

PERFORMANCE DATA SHEET SHEET 4 OF 6

| TEM

SPECI FI ED SUBM TTED

-—CcCouv-HCO O>»

LOAD SHARI NG
AMONG MODULES

+/- 5.0 percent OF AVERAGE LOAD

VOLT. TRANSI ENT
RESPONSE

50% STEP LOAD

O to 50 percent +/- 8.0 percent

50% STEP LOAD
50 to 100%

LOSS OR RETURN
OF | NPUT

LCSS OR RETURN
OF A REDUNDANT
MODUL E

+/- 8.0 percent

+/- 1.0 percent

AUTOVATI CALLY  +/- 8.0 percent

MANUALLY

AUTO TRANSFER,
AT FULL LOAD,
FROM UPS TO
BYPASS

MANUAL TRANS-
FER, AT FULL
LOAD, FROM

BYPASS TO UPS

RECOVERY TI ME
TO 99% STEADY-

+/- 8.0 percent

+/- 4.0 percent

+/- 4.0 percent

50 M LLI SECONDS

STATE COND.
FREQUENCY TRANS- +/- 0.5 Hz
| ENT RESPONSE
SLEW RATE 1.0 Hz/ SECOND
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UPS SYSTEM PERFORVANCE DATA SHEET

SHEET 5 OF 6

| TEM

SPECI FI ED

SUBM TTED

O>»

- CUT-HCO

EFFI Cl ENCY @ FULL
LGAD
MCDULE

SYSTEM

[ ] per cent

[ ] per cent

—rr-d zZmZzZ0x—<ZMmM

SYSTEM NO SE GEN.
LEVEL @1.8 M

6 FT.

FROM EQUI PMENT

[__ 1 DBA

OPERATI NG AMBI ENT
TEMPERATURE

0 to [40] [50] DEG C
32 to [104] [122] DEG F

STORAGE AMBI ENT
TEMPERATURE

-20 to +60 DEG C
-4 to +140 DEG F.

BATTERY ROOM
AMBI ENT TEMP.

25 DEG C 77 DEG F NOM NAL

RELATI VE HUM DI TY
( NON- CONDENSI NG)

0 - 95 percent

BAROVETRI C PRES-
SURE (ALTI TUDE)

OPERATI NG
OPERATI NG

0 -

] FT.

NON- OPERATI NG 12,200 M

NON- OPERATING O -

40, 000 FT.

HEAT REJECTI ON

MODULE
SYSTEM

Fr>0"W<IT

>—->0

MODULE

SI ZE
VEI GHT

SYSTEM CABI NET

SI ZE
VAEI GHT
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UPS SYSTEM PERFORVANCE DATA SHEET

SHEET 6 OF 6

NECT V\EI GHT

| TEM SPECI FI ED SUBM TTED
P D
H A
Y T BATTERY
S A
I SEI SM C PARAMETERS
C RACKS Sl ZE
A V\EI GHT
L CELLS SIZE

VEI GHT
DI SCON- Sl ZE

-- End of Section --
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