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SECTION 26 33 53.00 20

UNI NTERRUPTI BLE POVER SUPPLY ( UPS)
04/ 08
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NOTE: This guide specification covers the
requirenents for static UPS to provide continuous ac
power to critical l|oads and/or to inprove the
quality of ac power to critical |loads. The covered
range of UPS units is between 10kVA and 750kVA
3-phase systens only. Single phase systens are not
addressed. This specification covers UPS wth

el ectro-chem cal batteries. Electro-nmechanica
(stored energy) UPS are not addressed.

Comrent 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 subnitted as
a Criteria Change Request (CCR).

Use of el ectronic conmunication is encouraged.

Brackets are used in the text to indicated designer
choi ces or locations where text nmust be supplied by
t he desi gner.

Rk Rk Rk R R IR R R Sk O O e S O R AR Rk R Rk O kO I R IR R I b I Rk I o
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NOTE: For Air Force projects only, UPS
specifications, criteria, and purchases shall be
approved by the Power Conditioning and Continuation
Interfacing Equi pment (PCClIE) Group Manager at Ogden
Air Logistics Center (OO ALC LGHO)

http://ww. hill.af.ml/|g2/ WebLGH htm

EE R R R S I R I R I R I R S R R R R O S R R I R R R R R S R R R O
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NOTE: This guide specification is intended to be
used wi th individual UPS units which contain a
single nodule or nultiple nodules within the sane
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assenbly. Parallel units are not specifically
addressed and require additional conponents. There
are two types of parallel systems comonly
available. One is a parallel systemthat requires a
system control panel, external static bypass swtch
to control the individual units and additiona

out put swi tchgear wth maintenance bypass to connect
the output of all the units; the other is individua
units that have integrated controls and static
bypass sw tches that conmuni cate with one anot her
and only require the output switchgear with

mai nt enance bypass to connect the output of all the
parallel units. The designer should be aware of the
di fferences and select the systemthat addresses the
design requirenents. Parallel systens require
addi ti onal paragraphs to address the additiona
conponents (systemcontrol panel with static bypass
swi tch, output switchgear, etc) and overall system
requirenents.

Rk Rk R IR R R I kO AR Rk R Rk kO kO I IR I O I bk S A R R
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NOTE: This guide specification will not be used in
the preparation of project docunents for
installation of Governnent-furnished (GFE) UPS
systenms. For UPS and battery installation
instructions for GFE projects refer to "UPS
Manufacturer's Installation Drawi ngs" and "Battery
Manuf acturer's Rack Assenbly and Battery
Installation Instructions"” which nust be obtained
fromthe Contracting Oficer.

Al'l plans/specifications having uninterruptible
power supply systens, which were procured as

Gover nnent - f ur ni shed/ Contractor installed equi pnent,
nmust be revi ewed and concurred by the Contracting
O ficer.
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PART 1 GENERAL

1.1 REFERENCES

Rk Ik kR IR R R O kO e O O I A Rk R R O Rk Ik I kS O O R R o

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
thi s paragraph by organi zati on, 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. Al so use the
Ref erence Wzard's Check Reference feature to update
the issue dates.

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

IR R R R R R RS EEEEEREEEEEEEEEREEEREREEEREEEEREEEREEEEEEREEEEEEEEEEEEEEREEEEEEREEEEEESE]

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.

ACQUSTI CAL SOCI ETY OF AMERI CA (ASA)

ASA S1. 4 (1983; Amendnent 1985; R 2006)
Specification for Sound Level Meters (ASA
47)

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

ASTM D 709 (2001; R 2007) Lam nated Thernosetting
Materi al s

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

| EEE C2 (2007; Errata 2006; Errata 2007; |NT 44-56
2007; INT 47, 49, 50, 52-56 2008; |INT 57,
58, 51, 48 2009) National Electrical
Saf ety Code

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

| EEE C62.41.1 (2002; R 2008) |EEE Cuide on the Surges
Envi ronment in Low Voltage (1000 V and
Less) AC Power Circuits

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

| EEE Std 100 (2000) The Authoritative Dictionary of
| EEE St andards Terns

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

| NTERNATI ONAL ELECTRI CAL TESTI NG ASSCCI ATI ON ( NETA)
NETA ATS (2009) Standard for Acceptance Testing

Specifications for Electrical Power
Equi prent and Systens
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| NTERNATI ONAL ORGANI ZATI ON FOR STANDARDI ZATI ON (| SO

| SO 9001 (2008; CORR 2009) Quality Managemnent
Systens- Requirenents

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)

NENVA 250 (2008) Enclosures for Electrical Equipnment
(1000 Vol ts Maxi mum

NEVA PE 1 (2003; R 2003) Uninterruptible Power
Systens -- Specification and Perfornmance

Verification
NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)

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

UNDERWRI TERS LABORATORI ES (UL)

UL 1449 (2006; Rev thru Sep 2009) Surge Protective
Devi ces
UL 1778 (2005; Rev thru Jul 2006) Uninterruptible

Power Systens

.2 RELATED REQUI REMENTS

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

NOTE: | nclude Section 26 08 00 APPARATUS | NSPECTI ON
AND TESTI NG on all projects involving medi um voltage
and specialized power distribution equipnent.

IR R R R E R RS EEEEEREEEEEEREEEREEEREREEEREEEREEEREEEEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

Section 26 08 00 APPARATUS | NSPECTI ON AND TESTI NG applies to this section,
with the additions and nodifications specified herein

.3 DEFI NI TI ONS

Unl ess ot herwi se specified or indicated, electrical and electronics terns
used in these specifications, and on the drawi ngs, shall be as defined in
| EEE Std 100.

.4 SUBM TTALS

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

NOTE: Subnmittals nust be limted to those necessary
for adequate quality control. The inportance of an
itemin the project should be one of the prinmary
factors in determning if a submittal for the item
shoul d be required.

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

For submittals requiring Governnent approval on Arny
projects, a code of up to three characters within
the subnmittal tags nay be used following the "G'
designation to indicate the approving authority.
Codes for Arny projects using the Resident
Managenment System (RMB) are: "RE" for Resident

Engi neer approval, "ED for Engi neering approval, and
"AE" for Architect-Engineer approval "AE" for
Architect-Engineer; "DO' 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 projects.

Submittal itenms not designated with a "G' are
considered as being for information only for Arny

projects and for Contractor Quality Control approval
for Navy projects.

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

Covernment approval is required for submittals with a "G designation;
submittals not having a "G' designation are [for Contractor Quality Control
approval .][for information only. Wen used, a designation follow ng the
"G' designation identifies the office that will review the subnmittal for
the Governnment.] The followi ng shall be submitted in accordance with
Section 01 33 00 SUBM TTAL PROCEDURES:
SD- 02 Shop Drawi ngs
UPS Drawings[; C[; G [____ _ 1]
UPS Installation[; Cl[; G [___ 11
SD- 03 Product Data
UPS Module[; C[; G [___ 11

Subnmittal shall include manufacturer's information for each
component, device, and accessory provided with the transforner.

Factory Testing

UPS System

Rk bk bk R IR R R Sk O O e S R S AR Rk R R Rk I ok O kI R R I O b I R

NOTE: Delete submittal for spare parts on Navy
proj ects.

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

[UPS Spare Parts[; C[; G [___ 11]
SD-06 Test Reports

Wrk Plan[; C[; G |
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1

Factory Test Plan[; CQI[; G [___ 11

Performance Test Plan[; C[; G [

Factory Tests[; C[; G [_____ 11
Performance Tests Report[; C[; G [___ 11
Factory Tests Report[; C[; G [____ 11

SD- 09 Manufacturer's Field Reports
Initial Inspection and Tests[; C[; G |
Performance Tests[; CG[; G [___ 11

SD- 10 Operation and Mintenance Data
UPS Operation and Mintenance, Data Package 5[; Cl[; G |

Submit operation and nmi ntenance data in accordance with Section
01 78 23 OPERATI ON AND MAI NTENANCE DATA and as specified herein.

SD- 11 d oseout Subnmittals
Installation

5 PERFORVMANCE REQUI REMENTS
5.1 Nor mal Operation
The UPS nodul e rectifier/charger shall convert the incomng ac input power
to dc power for the inverter and for float charging the battery. The
inverter shall supply ac power to the critical |oad continuously. |nverter
out put shall be synchronized with the bypass ac power source, provided that

the bypass ac power source is within the specified voltage and frequency
range.

.5.2 Enmer gency Operation (Loss or deviation of AC | nput Power)

Whenever the ac input power source deviates fromthe specified tol erances
or fails completely, the inverter shall drawits power fromthe battery
system and shall supply AC power to the critical |oad w thout any
interruption or switching. The battery shall continue to supply power to
the inverter for the specified protection time or until return of ac input
source. At the sane tine, an alarmshall sound to alert operating personne
and a trouble signal shall be sent over the comruni cati on network, allow ng
startup of a secondary power source or orderly shutdown of the critica

| oad.

.5.3 Return of AC Input Power Source

When stabl e ac i nput power source returns the rectifier/charger shall
resume operation and shall simnultaneously 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.

SECTION 26 33 53.00 20 Page 10



1

5.4 Failure of AC | nput 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.

.5.5 Transfer to Bypass AC Power Source

VWhen the UPS controller senses an overl oad or degradation of the inverter
out put, the bypass switch shall automatically transfer the critical |oad
fromthe inverter output to the bypass ac power source wi thout an
interruption of power. |f the bypass ac power source is outside of
specified tolerance limts, the UPS and the critical |oad shall shut down.

.5.6 Retransfer to I 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 only occur if the two sources are
synchroni zed.

.5.7 UPS Bypass Mai nt enance

Manual closure of the nmintenance bypass switch shall transfer the critica
load fromthe inverter output to the bypass ac power source wi thout

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

.5.8 Battery Maintenance

The battery protective device shall provide the neans of di sconnecting 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 back-up tinme function.

.6 QUALI TY ASSURANCE

The manufacturer shall have a docunmented quality assurance program
i ncl udi ng:

a. Inspections of incom ng parts, nodul ar assenblies and final product.

b. Final test procedure for the product including proof of performance
speci fications.

c. On-site test procedure shall include an inspection of controls and
i ndicators after installation of the equipnment.

d. 1SO 9001 quality certification

.6.1 UPS Dr awi ngs

Detail drawi ngs consisting of a conplete |ist of equipnent and material s,
manuf acturer's descriptive and technical literature, battery sizing

cal cul ations per IEEE Std 485, installation instructions, single-line

di agrans, |adder-type schematic di agranms, elevations, |ayout draw ngs, and
details required to denonstrate that the system has been coordi nated and
will function properly as a unit.
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6.2 UPS I nstallation

Include wiring diagrans and installation details of equiprment indicating
proposed | ocation, |ayout and arrangenent, control panels, accessories,

pi pi ng, ductwork, and other itens that nust be shown to ensure a
coordinated installation. Wring diagrans shall identify circuit termnals
and indicate the internal wiring for each item of equi prment and the

i nterconnecti on between each item of equipment. Draw ngs shall indicate
adequat e cl earance for operation, maintenance, and replacenment of operating
equi pnent devices. Submttals shall include the namepl ate data, size, and
capacity. Submittals shall also include applicable federal, nmlitary,

i ndustry, and technical society publication references.

.6.3 Work Pl an

Submt [6][ ] copies of schedules of dates for factory tests,
installation, field tests, and operator training for the UPS system
Furnish a list of instrumentation equipnent for factory and field test
reports.

.6.4 Factory Test Pl an

Submit [6][_ ] copies of factory test plans and procedures at |east
(2101 ] cal endar days prior to the tests being conducted. Provide
detail ed description of test procedures, including test equipnent and
setups, to be used to ensure the UPS neets the performance specification
and explain the test methods to be used. As a mninum the test procedures
shall include the test required under the paragraph entitled "Factory
Testing."

.6.5 Per f ormance Test Pl an

Submit [6][__ ] copies of test plans and procedures at least [15][__ ]
cal endar days prior to the start of field tests. Provide detailed
description and dates and tinmes schedul ed for performance of tests, and
detail ed description of test procedures, including test equipnent (list
make and nodel and provide functional description of the test instrunents
and accessories) and setups of the tests to be conducted to ensure the UPS
neets the performance specification. Explain the test nethods to be used.
As a mininmum the test procedures shall include the tests required under
the paragraph entitled "Performance Tests."

.6.6 Factory Tests Report

Submit [6][__ ] copies of factory test report within [45]] ] cal endar
days after conpletion of tests. Receive approval of test prior to shipping
unit. Factory test reports shall be signed by an official authorized to
certify on behalf of the UPS manufacturer of that the system neets
specified requirenents in accordance with the requirenents set forth in

par agraph entitled "Factory Testing". Test reports in shall be in booklet
formtabul ating factory tests and neasurenents perforned, upon conpletion
and testing of the installed system Reports shall state the Contractor's
nane and address, the name of the project and location, and list the
specific requirements which are being certified.

.6.7 Per f ormance Tests Report

Submit report of test results as specified by paragraph entitled
"Perfornmance Tests" within [15]] ] cal endar days after conpletion of
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tests. Field test reports shall be signed by an official authorized to
certify on behalf of the UPS manufacturer that the system neets specified
requirenments in accordance with the requirements set forth in paragraph
entitled "Performance Tests". Test reports in shall be in booklet form
tabul ating factory tests and neasurenents performed, upon conpletion and
testing of the installed system Reports shall state the Contractor's nane
and address, the name of the project and location, and list the specific
requi renents which are being certified.

.6.8 Regul atory Requirenents

In each of the publications referred to herein, consider the advisory

provi sions to be mandatory, as though the word, "shall" had been
substituted for "shoul d' wherever it appears. Interpret references in
these publications to the "authority having jurisdiction," or words of
simlar meaning, to nmean the Contracting O ficer. Equipnent, materials,
installation, and workmanship shall be in accordance with the nandatory and
advi sory provisions of NFPA 70 unl ess nore stringent requirenents are

speci fied or indicated.

.6.8.1 Ref erence Standard Conpli ance

Where equi pnent or materials are specified to conformto industry and
techni cal society reference standards of the organizati ons such as Anerican
Nati onal Standards Institute (ANSI), American Society for Testing and
Materials (ASTM, National Electrical Mnufacturers Association (NEMA),
Underwriters Laboratories (UL), and Association of Edison Illumnating
Conpani es (AEIC), submt proof of such conpliance. The label or listing by
the specified organization will be acceptabl e evidence of conpliance.

.6.8.2 | ndependent Testing Organization Certificate

In lieu of the label or listing, submt a certificate from an i ndependent
testing organi zation, conpetent to performtesting, and approved by the
Contracting Oficer. The certificate shall state that the item has been
tested in accordance with the specified organization's test nethods and

that the itemconplies with the specified organization's reference standard.

.6.9 St andard Products

Provide materials and equi pnent that are products of manufacturers

regul arly engaged in the production of such products which are of equa
materi al, design and workmanship. Products shall have been in satisfactory
comrercial or industrial use for 2 years prior to bid opening. The 2-year
period shall include applications of equipment and materials under simlar
circunstances and of simlar size. The product shall have been on sale on
the commercial market through advertisenents, manufacturers' catal ogs, or
brochures during the 2-year period. Were two or nore itens of the sane
class of equipnent are required, these itens shall be products of a single
manuf acturer; however, the conponent parts of the item need not be the
products of the same manufacturer unless stated in this section. Equi prent
shal | be supported by a service organization that is, in the opinion of the
Contracting O ficer, reasonably convenient to the site.

.6.9.1 Alternative Qualifications
Products having | ess than a 2-year field service record will be acceptable

if acertified record of satisfactory field operation for not |ess than
6000 hours, exclusive of the manufacturers' factory or |aboratory tests, is
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f ur ni shed.
1.6.9.2 Mat eri al and Equi pnent Manuf acturing Date

Products manufactured nore than 2 years prior to date of delivery to site
shal | not be used, unless specified otherw se.

1.7 DELI VERY AND STORAGE

Equi pnent placed in storage shall be protected fromhumdity and
tenperature variations, noisture, water intrusion, dirt, dust, or other
contam nants. | n harsh environnents where tenperatures exceed

non- operati onal paraneters established within this specification, the

equi prent storage facility shall be environnentally controlled to ensure
tenperature paraneters are wthin equipnent specification. Docunentation of
sanme shall be provided to the Governnent when storage is inplenented.

1.8 PRQIECT/ SI TE CONDI Tl ONS

Rk Ik Sk kR IR R R Ik O R R Rk Rk S R R R O O kS I O I S

NOTE: This paragraph w th subparagraphs is used by
the Arny. Delete for other projects.

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

1.8.1 Envi ronnental Condi ti ons

Rk Ik kR IR R R Ik AR Rk R R Rk O kO O R R R I R R Rk ko

NOTE: Desi gner nust show approxi mate el evation
above sea level for project location if it exceeds
1,000 neters 3,300 feet. UPS system i ncl uding
batteries nmust be derated if 50 degrees C 122
degrees F operating tenperature is required.

Rk Ik kR IR R R I kO S S R Rk Rk S Rk Ik kS b O I R I R

The UPS and battery system shall be capabl e of withstandi ng any conbi nation
of the follow ng external environmental conditions w thout mechanical or
el ectrical damage or degradati on of operating characteristics.

a. Operating altitude: Sea level to 1,000 neters 3,300 ft. (Systens
applied at higher altitudes shall be derated in accordance wth
the manufacturer's instructions).

b. Non-operating altitude: Sea level to 11,000 neters 36,000 ft.

c. Operating anbient tenperature range: 0 to 40 degrees C 32 to 104
degrees F. Range for batteries is 10 to 30 degrees C 50 to 86
degrees F.

d. Non-operating and storage amnbient tenperature range: Mnus 20 to
pl us 50 degrees C Mnus 4 to plus 122 degrees F.

e. Operating relative hunidity: 0 to 95 percent, w thout condensation

1.8.2 Sound Pressure Levels

Rk Rk kR IR R R Sk O kb S O I AR R R R Rk O ok O O R IR I bk S A R

NOTE: UPS nodul es rated up to 125 kVA shoul d have a
dB rating of 65 dBA or lower at 1 neter 39 inches.
UPS nodul es rated above 125 kVA shoul d have a dBA
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rating of 75 dB or lower at 1.5 nmeters 5 feet.
EE IR I Sk S S I S S I I S R R R Rk I I S Sk S Ik I kS R R I Rk S S I kS I S I S

Sound pressure | evels produced by the UPS, when operating under full rated
| oad, at a distance of[ 1.5 neters 5 feet][ 1 nmeter 39 inches][__ ] in
any direction fromthe perineter of the unit, shall not exceed
[75][65] ] dB as neasured on the A scale of a Type 1 sound |evel neter
at sl ow response conformng to ASA Sl. 4.

1.8.3 Verification of Dinmensions
The Contractor shall beconme fanmiliar with details of the work, verify
dimensions in the field, and shall advise the Contracting O ficer of any
di screpancy before perforning the work.

1.9 SPECI AL TOOLS

Provi de one set of special tools, calibration devices, and instrunents
required for operation, calibration, and maintenance of the equipnent.

1.10 OPERATI ON AND MAI NTENANCE MANUALS
1.10.1 Additions to UPS Qperation and Mii ntenance Manual s

In addition to requirenments of Data Package 5, include the follow ngs on
the actual UPS system provided:

a. An outline drawing, front, top, and side views.

b. Prices for spare parts and supply list.

c. Routine and field acceptance test reports.

d. Date of Purchase.

e. Corrective naintenance procedures.

f. Test neasurenment levels with specific test points.
[1.10.2 Spare Parts

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

NOTE: Do not provide spare parts for Navy projects.

Rk Rk Rk R R IR R R Sk O O e S O R AR Rk R Rk O kO I R IR R I b I Rk I o

Furni sh the follow ng spare parts, of the sane material and workmanshi p,
neeting the sane requirenments, and interchangeable with the correspondi ng
original parts.

a. Fuses: Two of each type and rating.

b. Circuit boards: One circuit board for each critical circuit.

c. Air Filters: One set of filters.

]1.11 WARRANTY

The equi pnent itens shall be supported by service organi zati ons which are
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reasonably convenient to the equi pnent installation in order to render
satisfactory service to the equi prent on a regul ar and energency basis
during the warranty period of the contract.

PART 2 PRODUCTS

2.1 UPS SYSTEM DESCRI PTI ON

Rk bk b R IR R R O kO b S O R Rk Rk R ok O S O R R R Ik kS I O I b Rk R

NOTE: Connect alternate power source to
bypass/ mai nt enance bypass for systenms requiring dua
i nput .

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

The UPS system shall conformto UL 1778 and shall consist of UPS nodul e,
battery system battery protective device, static bypass transfer swtch,
controls and nmonitoring. Input ac power shall be connected to the nornal
source ac input of the UPS nodule. [Alternate power source shall be
connected to bypass/mai ntenance bypass. ] The battery shall be connected to
the dc input of the UPS nodule through the battery protective device. The
ac out put of the UPS system shall be connected to the critical |oads.

2.1.1 Sem conduct or Fusi ng

Power sem conductors shall be fused with fast-acting fuses to prevent
cascaded or sequential seniconductor failures. |Indicator |lanmp or display
panel denoting bl own fuse conditions shall be readily observable by the
operator wi thout renoving panels or opening cabi net doors.

2.1.2 Control Power

Rk Ik Sk kR IR R R I O O e S S R Rk Rk S R Rk Ok kS I O I b R R Rk

NOTE: Mbst manufacturers do not have input and
out put control power source feature as standard. Use
for systens requiring high reliability.

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

Provi de dual control power supplies. [Control power shall be derived from
two sources, input and output, with automatic selective control. ] The
control power circuit shall have suitable protection, appropriately marked
and located in the immediate vicinity of the input protective device.

2.1.3 EM /RFlI Protection

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

2.1. 4 Internal Wring
Wring practices, materials, and coding shall be in accordance with the
requi renents of NFPA 70, OSHA, and ot her applicable standards. Wre runs
shal |l be protected in a manner which separates power and control wring.
Control wiring shall be mninumNo. 16 AWG extra-flexi ble stranded copper.
Logic-circuit wiring may be smaller. Ri bbon cables shall be nminimum No. 22
AWG Control wiring shall have pernmanently attached wi re nunbers.

2.1.5 I nternal Assenbly

The printed circuit board (PCB) subassenblies shall be nmounted in pull-out
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and/ or sw ng-out trays where feasible. Cable connections to the trays shal
be sufficiently long to all ow easy access to all conponents. Were not
feasible to mount PCB subassenblies in pull-out or sw ng-out trays, they
shall be firmy nounted inside the enclosure. Every PCB subassenbly shal
be nonitored. Self-test and diagnostic circuitry shall be included in the
logic circuits such that a fault can be isolated down to the PCB
subassenbl y | evel

2.1.6 Cabi net s

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 Iifting. 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
conponents accessible fromthe front. Doors shall be [key] |ockable.
perating 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.

2.1.6.1 Cabi net Fini sh

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

manuf acturer's standard colors, in accordance with accepted industry
standards. Cabinets shall be l[abeled in accordance with NFPA 70 for arc
flash hazard with warning sign reading: "Warning-Potential Arc Flash
Hazard. Appropriate PPE and Tool s Required when working on this equipnent
or simlar wording.

2.1.6.2 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
accidental contact.

2.1.6.3 Dr awout Assenbl i es

Rk Ik Sk kR IR R R I kO e S O R R Rk Rk kO R AR Ik I kS I S I b R R R o

NOTE: Drawout applies to large units for renoving
i nverter nodul es, static swi tches assenblies, etc.
Del ete for units snmaller than 500 kVA.

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

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

2.1.7 Saf ety

UPS shal | be equipped with instruction plates including warnings and
cautions, suitably |ocated, and describing any special or imnportant
procedures to be followed in operating and servicing the equi pnent. The
control panel display shall also provide warning nmessages prior to
performing a critical function.

2.1.8 UPS System Load Profile

Rk Rk kR IR R R I kO e O O R AR R R R Rk kO I R R I O S R Rk o

NOTE: Refer to UFC 3-520-01 for additiona
i nformati on.
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The UPS system shall be conpatible with the |oad characteristics defined in
the LOAD PROFI LE bel ow and | oad configuration. Conpensation for UPS/| oad
interaction problens resulting fromnonlinear |oads or transforner and
notor i nrush shall be provided.

LOAD PROFI LE

Type of load: [data processing equipnent][main frame][chilled water

punp] [ l.
Size of load: | ][ KVA] [ KW, [ ] hor sepower, | ] vol t age,
! ] anper age] .

Swi tching pattern: [unsw tched][cycl ed daily][cycled hourly][operated
by thernostat][buil ding management system cont rol]| ].

Transi ent characteristics: inrush current magnitude of | ] tines
steady state rns current for duration of [___ ] cycle; range of power
factor variation of | ] to | ] [lagging][leading]; voltage dip
of [ 1%

St eady-state characteristics: [0.8 lagging][0.9 lagging][1l.0]] ]
power factor.

Special factors: [harnmonic characteristics - Total Harnonic Distortion
[ 1%4[high elevation][nonstandard i nput and output voltages]]| ].

2.2 UPS SYSTENM RATI NGS

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

2.2.1 System Capacity

Rk Ik kR IR R R I kO S S R Rk Rk S Rk Ik kS b O I R I R

NOTE: Typical capacities in kVA are 10, 15, 20, 30,
40, 50, 80, 100, 125, 150, 225, 250, 300, 500 and
750.

EZE IR R R S R R R I I O R R R Ok S R R R R I R I R I O R I O

[ ] kVvA, [ ] kw

2.2.2 Battery Capacity

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

NOTE: Typical battery discharge tinmes are 5, 10,
12, 15, and 30 m nutes. If no energency source is
avai | abl e, longer battery discharge tine nay be
required.

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

Di scharge time to end voltage: [15][__ ] mnutes, at 25 degrees C 77
degrees F. End voltage at full discharge shall be 1.67 volts per cell.
Battery shall be capable of delivering 150 percent of full rated UPS | oad
at initial start-up.

2.2.3 Static Switch

IR R R R R R RS EEEEEREEEEEEREEEREEEREREEEREEEREEEREEEREEEEREEEEEEEEEEEEEREEEEEEREEEEEERS

NOTE: The static switch or static disconnect is a
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solid-state di sconnect device used to apply or

di sconnect ac power. The interrupting capacity
requi renents nust be deternined for each project
di stribution system Typical interrupting
capacities are 30,000 Al C and 50,000 AlC.
Interrupting capacities are nornally found on the
single line diagramor in the short circuit

cal cul ations provided with the draw ngs.
EE IR I Sk S S I S S S R R R Rk I S Sk S I I R S Ik S S I S R Sk I O

[ ] anperes symmetrical interrupting capacity.
2.2.4 Modul e Bus Bracing

Braced for [ ] anperes symmetrical interrupting capacity.

2.2.5 AC | nput

EE IR R R I R R I I R R R I I O R R R R Ok S R R R R R I R I I O R O

NOTE: Total harnonic current distortion (THD) is
usual ly specified as foll ows: nodul es 15-224 kVA: 10
percent; nodul es above 225 kVA: 5 percent. |f UPS
will be supplied froma generator, the generator
capacity nust be at least twice the UPS capacity if
THD exceeds 5 percent. Sone of the manufacturers
can provide units with the above THD w o i nput
filters while others require optional input filters
to achieve the desired THD. Del ete transforner

i nrush paragraph if input isolation transforner is
not required. Use 50 Hz for units shipped or
purchased in Europe. Before specifying them be
certain units having 60 Hz input with 50 Hz out put
and units having 50 Hz input with 60 Hz output are
available in the size specified. Be certain that
units having foreign voltages are clearly specified
since they are not standard for U S. manufactured
products. For transforner sub-cycle inrush,
selecting a lower value like 6 or 4 in lieu of the
range (4 to 8) is better for coordination of UPS
feeder protection but nmight add sonme cost and extra
conponents. |If the range is selected than upstream
breaker shoul d have instantaneous current adjustnent.

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

a. Voltage [208][240][480]] ] volts line-to-line.

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

NOTE: Sone of the smaller UPS units usually <100
kVA are designed for 3 phase, 4 wire configuration

only.
EE IR I Sk S S I S S I O R R R Rk kS kR S Ik S I O R Sk I S O S

b. Nunber of phases: 3-phase, 3 [4]-wire, plus ground.

c. Voltage Range: Plus 10 percent, ninus 20 percent, w thout affecting
battery float voltage or output voltage.

d. Frequency: [50][60] Hz, plus or minus 5 percent.
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e. Power wal k-in: 20 percent to 100 percent over 10 to 20 seconds.

f. Total harrmonic current distortion (THD) reflected into the prinmary
line: [5][10] percent maxi num

[ g Transfornmer sub-cycle inrush: [4 to 8][ ] times full load rating.
] h. Input surge protection: per |EEE C62.41.1 and | EEE C62.41. 2.
i. Input power factor: Lagging from 1-100 percent | oad.

2.2.6 AC CQut put

Rk Ik kR IR R R Sk O e S R R AR R Rk Rk O o O Rk S I O O R o A

NOTE: |If the output voltage is 120/208 V and the
sanme voltage is not available for the static bypass
and nai ntenance bypass, a transfornmer will be
required in the bypass distribution system

EE IR R R I R R I I R R R I I O R R R R Ok S R R R R R I R I I O R O

a. Voltage [208][240][480]] ] volts line-to-line, [120][277][ ]
volts line-to-neutral

b. Nunber of phases: 3-phase, 4-wire, plus ground.

c. Voltage regul ation
(1) Balanced load: Plus or minus 1.0 percent.
(2) 50 percent |oad inbal ance, phase-to-phase: Plus or nminus 2 percent.
(3) No-load voltage nodul ation: Plus or minus 1 percent.

(4) Voltage drift: Plus or mnus 1 percent over any 30 day interva
(or length of test) at stated anbi ent conditions.

d. Voltage adjustnent: Plus or minus 5 percent manually.

e. Frequency: [50][60] Hz.

f. Frequency regulation: Plus or minus 0.1 percent.

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

h. Harnonic content (RMS voltage): Voltage THD shall be a maxi num of 2
percent with 100 percent linear |oad and 5 percent with 100 percent
nonlinear |load and a crest factor of less than 3 to 1.

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

j . Phase displ acenent:

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

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

. 2.

. 2.

2.

7

7.

8

Wave-form deviation factor: 5 percent at no | oad.

Overl oad capability (at full voltage) (excluding battery):

(1) 125 percent load for 10 m nutes.

(2) 150 percent load for 60 seconds.

(3) 300 percent |oad for one cycle after which it shall be current
limted to 150 percent until fault is cleared or UPS goes to
bypass.

Transi ent Response

1 Vol tage Transients

100 percent |load step: Plus or nminus 5 percent.

Loss or return of ac input: Plus or minus 1 percent.

Automatic transfer of |oad from UPS to bypass: Plus or m nus 4
percent.

Manual

retransfer of |load frombypass to UPS: Plus or mnus 4

percent .

Response time: Recovery to 99 percent steady-state condition within 20
mlliseconds after any of the above transients.

.2 Frequency

Transients: Plus or mnus 0.6 Hz nmaxi mum

Slew Rate: 1.0 Hz maxi mnum per second

Ef fi ci ency

EIR IR R b R S I S I I IR I I I I I R R S I I R I R I I IR I R R b I R I I I I I b I S I b b I b I b I b I R I b b b b 3 S b I b I b b b I
NOTE: Mninmumefficiencies at full |oad are as
foll ows:
UPS capacity Modul e
10 kVA to 125 kVA 88 Per cent
Above 125 kVA 90 Percent
Above 300 kVA 92 Percent

A higher efficiency UPS will save nobney on
electricity bills on the long run and will pay off
to spend nore noney up front if the funds are
avai | abl e.

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

a.

M ni mum Efficiency: [90][__] percent at full load kWand [90] [ __ ]
percent at 50 percent | oad.
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2.3 UPS MODULE

Rk bk bk A IR R R Sk O O S R S AR R Rk O o O IR Ik S I S b R R

NOTE: Delete input isolation transforner if not
required.

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

2.3.1 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, surge suppression, [input isolation transforner,] and
accessories as required for operation.

2.3.1.1 I nt erchangeability

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

2.3.2 Rectifier/Charger Unit

Rectifier/charger unit shall be solid state and shall provide regul ated
direct current to the dc bus, supplying power to the inverter and charging
the battery plant.

2.3.2.1 I nput Protective Device

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

NOTE: Calculate/verify AIC on the single Iine
di agram at input of the UPS.

Rk Ik Sk kR IR R R I O O e S S R Rk Rk S R Rk Ok kS I O I b R R Rk

Rectifier/charger unit shall be provided with an input protective device.
The protective device shall be sized to accept sinultaneously 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 rating. The protective device shall have
provision for locking in the "off" position.

2.3.2.2 Surge Protection

A surge suppression device shall be installed at the UPS input to protect
agai nst lightning and switching surges. Internal components shall be
protected from surges that enter at each ac input connection including main
input, static bypass transfer switch, [and mai ntenance bypass/isol ation
switch]. Surge suppressors shall protect internal conponents according to
| EEE C62.41.1 and | EEE C62.41.2, Category B. Surge suppressors shall be

UL 1449 approved to fail in "safe" node.

[2.3.2.3 I nput 1solation Transforner

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

NOTE: Delete the input isolation transforner if
it's not required. Isolation transformers provide

i solation of line induced EM, conmon node noi se and
dc offsets. Some of the UPS manufacturers require a
separate cabinet for the transforner.

EE R R R S I R I R I R I O I R R R R I O S R R I R I I R S R R S R R R O
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A dry-type, isolated-w nding power transformer shall be used for the
rectifier unit. The transforner's hottest spot w nding tenperature shal
not exceed the tenperature limt of the transforner insulation materi al
when operating at full load. The transformer insulation shall be Cass H
150 degrees C rise. Transfornmer connections shall be accessible fromthe
front. Transforner cabinet, if required, shall match the UPS cabi net and
attach to it.

12.3.2.4 Power V&l 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
requirenment 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 tine interval.

2.3.2.5 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
anpere- hour capacity within ten tinmes the discharge tine after norma
ac power is restored.

2.3.2.6 Battery Charging Current

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

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 accomopdate the recharge current
of the battery. Second step current limt is
usual ly found in larger units of 150kVA and above.

Rk Rk kR IR R R I kO e O O R AR R R R Rk kO I R R I O S R Rk o

a. Primary current limting: Battery-charging current shall be voltage
regul ated and current linmted. The battery-charging current linmt shal
be separately adjustable from2 percent to 25 percent of the maxi num
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 Iimting: The rectifier/charger unit shall also
have a second-step battery current limt. This second-step current
l[imt 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 systenis
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.
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12.3.2.7 DC Rippl e

Rectifier/charger unit shall mnimze ripple current and vol tage supplied
to the battery; the ripple current into the battery shall not exceed 3
percent RMB of the inverter input rated current; the ripple voltage into
the battery shall not exceed 2 percent RMS of the float voltage.

2.3.2.8 DC Vol t age Adj ust ment

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.

2.3.2.9 Battery Isolation Protective Device

Modul e shall have a dc protective device to isolate the nodule fromthe
battery system The protective device size and interrupting rating shall be
as required by systemcapacity and shall incorporate a shunt trip as
required by circuit design. The protective device shall have provision for
locking in the "off" position.

2.3.3 I nverter Unit

Inverter unit shall be a solid-state device deriving its power fromthe dc
bus (rectifier or battery source) and providing ac power wthin specified
[imts to the critical load. Inverter shall utilize mcroprocessor
controlled solid state Pul se Wdth Mdul ation (PAW) controlled | GBT power
transi stor technol ogy to shape the ac output.

2.3.3.1 Qut put Overl oad

The inverter shall be able to sustain an overload as specified across its
output termnals. The inverter shall not shut off, but shall continue to
operate within rated parameters, with inverse-tine overl oad shutdown
protection. |If the overload condition persists beyond the rated paraneters
of the inverter, the inverter shall current limt, |oad shall be
transferred to the bypass source, and the inverter shall disconnect
automatically fromthe critical |oad bus.

If the bypass source is not available and the overload/fault condition
continues, the inverter shall current limt for alimted time as

determ ned by the manufacturer and shall shut down to protect the interna
conponents.

2.3.3.2 Qut put Frequency Contro

The inverter shall nornally operate in phase-lock and synchronismwi th the
bypass source. Wen the bypass source frequency deviates by nore than +0.5
Hz, the internal frequency oscillator shall automatically take control and
becone the new frequency reference. Upon restoration of the bypass source
within the required tol erance, the inverter shall synchronize back wth
that source at a slew rate not exceeding the specified rate. The oscillator
shal | be tenperature conpensated and shall be manual |y adjustable.

2.3.3.3 Qut put Protective Device
The output protective device shall be capable of shunt tripping or opening

on an applied control signal and shall have the proper frame size and trip
rating to supply overload current as specified. External output protective
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devi ce shall have provision for locking in the "off" position. The
inverter output protective device shall work in conjunction with the bypass
protective device for both manual and automatic |load transfers to and from
bypass power.

[2.3.3.4 Qut put Transf or ner

Rk Rk kR IR R R I kO ke S O R AR Rk R R R Rk O ok O I R R I O I b R R o

NOTE: Delete the output transformer unless
isolation is required or the design output voltage
is different then the normal UPS out put voltage.
Some of the UPS nmanufacturers require a separate

cabi net for the transforner
EIR IR R b R S I I I I IR I I I I I R R S I I IR I R I I I I R I I R I I I I R R I S I b b E b I R I I I b I b I b b I I 3 I b b b I

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

12.3.4 External Protection

UPS nodul e shall have built-in self-protection agai nst undervoltage,
overvol tage, overcurrent and surges introduced on the ac input source

and/ or the bypass source. The UPS shall al so have built-in self-protection
agai nst overvol tage and vol tage surges introduced at the output term nals
by paralleled sources, load switching, or circuit breaker operation in the
critical load distribution system

2.3.5 Internal Protection

UPS nodul e shall be self-protected agai nst overcurrent, sudden changes in
output | oad and short circuits at the output term nals. UPS nodul e shall be
provi ded with output reverse power detection which shall cause the nodul e
to be disconnected fromthe critical |oad bus when output reverse power is
present. UPS nodul e shall have built-in protection agai nst pernanent damage
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
nmodul e shall shut down wi thout damage to internal conponents.

2.4 STATI C BYPASS TRANSFER Cl RCUI T

A static bypass transfer circuit shall be provided as an integral part of
the UPS and shall consist of a static switch, nmade up of two
reverse-paralleled SCRs (silicon-controlled rectifiers) per phase
conductor, and a bypass protective device or bypass switch, made up of a
contactor or notor operated circuit breaker. The bypass protective device
shall be in parallel with the static switch. The inverter output
protective device shall disconnect and isolate the inverter fromthe bypass
transfer circuit.

The control logic shall contain an automatic transfer circuit that senses
the status of the inverter logic signals and alarmconditions and provides
an uninterrupted transfer of the load to the bypass ac power source,

wi t hout exceeding the transient limts specified herein, when a nmal function
occurs in the UPS or when an external overload condition occurs. The power
section of the static bypass transfer circuit shall be provided as a
plug-in type assenbly to facilitate maintenance. The static bypass transfer
circuit shall be used to connect the input bypass ac power source to the
critical |oad when required, and shall have the follow ng features:
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2.4.1 Uni nterrupted Transfer
The static bypass transfer switch shall automatically cause the bypass ac
power source to assune the critical load w thout interruption when the
bypass control |ogic senses one of the follow 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 abl e.
c. Systemfailure.
d. Inverter output undervoltage or overvoltage.

2.4.2 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.

I f the bypass ac power source is beyond the conditions stated bel ow, an
interrupted transfer shall be nmade upon detection of a fault condition:

a. Bypass voltage greater than plus or mnus 10 percent fromthe UPS rated
out put vol t age.

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.

2.4.3 Manual Transfer

It shall be possible to nake a manually-initiated static transfer fromthe
system status and control panel. The transfer shall be nake-before-break
utilizing the bypass switch.

2.4.4 Autonatic 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 overl oad-i nduced reverse transfer has occurred and the | oad
current has returned to |l ess than the unit's 100 percent rating.

2.4.5 Forced Transfer
The control logic circuitry shall provide the nmeans of making a forced or
reverse transfer of the static bypass transfer circuit on an interrupted
basis. Mnimuminterruption shall be 200 nilliseconds when the UPS inverter
is not synchronized to the bypass ac power source.

2.4.6 Overl oad Ratings
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NOTE: Select 'one minute' for greater than 150kVA,
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sel ect '30 seconds' for 10-150kVA.
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The static bypass transfer switch shall withstand the foll owi ng overl oad
condi tions:

a. 1000 percent of UPS output rating for one cycle.
b. 150 percent of UPS output rating for [one m nute][30 seconds].
c. 125 percent of UPS output rating for 10 m nutes.

2.4.7 Static Switch D sconnect

Rk Ik kb I IR R R I kO e S R R ARk Rk R Rk O ok O O kR SRR I b R 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 renpved for servicing. The
switch shall be equipped with auxiliary contacts.

2.5 MAI NTENANCE BYPASS SW TCH

2.5.1 CGener a
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NOTE: Multi-nodule UPS systens require a UPS
mai nt enance bypass that should be incorporated into
the UPS out put switchgear.

There are two nethods of installing a maintenance
bypass switch. One is a cabinet that bolts to the
UPS nodul e and becones part of the line-up or is
integral to the UPS nodul e cabinet. The second is
physically isolated fromthe UPS nodule in a
separate cabinet nounted on the wall or
free-standing fl oor-nounted. Choose the appropriate
nmet hod based on project conditions and requirenents.
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A mai nt enance bypass switch shall be provided [as an integral part of the
UPS and | ocated within the UPS nbodule or in a matching cabi net adjacent to
the UPS cabinet][in a wall-munted enclosure][in a free-standing

fl oor-nounted encl osure]. The mmi ntenance bypass switch shall provide the
capability to continuously support the critical |oad fromthe bypass AC
power source while the UPS is isolated for maintenance. The mai nt enance
bypass switch shall be housed [in an isolated conpartnment inside the UPS
cabinet][in a separate cabinet or enclosure] in such a way that service
personnel will not be exposed to electrically live parts while naintaining
the equi pment. Switch shall contain a mmintenance bypass protective device
and a nodul e i solation protective device.

2.5.2 Load Transfer

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

[2.5.3 Load Bank Protection Device
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NOTE: Delete if the ability to | oad bank test the
UPS systemis not required.
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A | oad bank protective device shall be provided to allow the UPS systemto
be tested using a portable | oad bank. The | oad bank protective device shal
be connected on the |line side of the maintenance bypass switch isolation
protective device.

1[2.5.4 [ Vol tage Matching][Isolation Transforner]

Rk Ik Sk kR IR R R Ik O R R Rk Rk S R R R O O kS I O I S

NOTE: Delete if the input and output voltages are
the sanme and an isolation transformer is not
required.
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The mai nt enance bypass cabi net shall contain [a voltage nmatching
transforner][an isolation transforner] as required to match the out put
vol tage requirenents.

12.6 MODULE CONTROL PANEL

The UPS nodul e shall be provided with a control/indicator display panel.
The di spl ay panel shall be on the front of the UPS nodule. Controls,
neters, alarms and indicators for operation of the UPS nodul e shall be on

this panel. The display panel shall be nmenu driven for browsing all the
screens.

2.6.1 Modul e Meters
2.6.1.1 Moni t ored Functi ons

The foll owi ng functions shall be nonitored and displ 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/discharge).

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

g. Qutput current, all three phases.

h. CQutput frequency.
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0.

P.
2.6.1.2

Qut put kil owatts.
El apsed tine neter to indicate hours of operation, 6 digits.

Bypass vol tage, phase-to-phase and phase-to-neutral (all three
phases).

Qut put kil ovars.

Qut put kilowatt hours, with 15-mi nute demand attachnent.
Battery tenperature.

Qut put Percent age | oad.

Remai ni ng battery tine.

Met er Construction

The di spl ay panel shall display al phanunmeric parameters based on true RVMB
netering with 1 percent accuracy (mnimum4 significant digits).

2.6.2

Modul e Control s

Modul e shall have the follow ng controls:

a.

2.6.3

Lanp test/reset pushbutton.

Alarmtest/reset pushbutton.

Modul e i nput protective device trip pushbutton, w th guard.
Modul e out put protective device trip pushbutton, with guard.
Battery protective device trip pushbutton, wth guard.

Emer gency off pushbutton, w th guard.

DC vol t age adj ust nent potentioneter, with | ocking guard.
Control power off switch.

UPS/ bypass transfer selector switch.

Static bypass transfer switch enabl e/ di sable sel ector switch.

Modul e Al arm | ndi cators
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NOTE: Delete '"input transforner overtenperature' if
i nput transformer is not provided.
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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 ndi cator. Each new al arm shall register w thout affecting any previous

al arm
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aa.
bb.
cc.

dd.

| nput ac power source failure.

I nput protective devi ce open

| nput power out of tolerance.

Over | oad.

Over | oad shut down.

DC overvol t age/ shut down.

DC ground fault.

Low battery.

Battery di scharged.

Battery protective device open.

Bl ower fan failure.

I nput transformer overtenperature.

Low battery shut down.

UPS on battery.

Equi prent overt enperat ure.

Fuse bl own (with indication where).

Control power failure

Charger of f/ probl em

Inverter fault/off.

Emer gency power of f.

Ext ernal shutdown (renpte EPO activated).

Critical load on static bypass.

Static bypass transfer switch di sabl ed/failure.
I nverter output overvoltage.

I nverter output undervoltage.

I nverter output overfrequency.
I nverter output underfrequency.
Bypass source voltage outside linits.
Bypass frequency out of range.

Bypass source to inverter out of synchronization.
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ee. Overtenperature shutdown.
ff. Hardware shutdown.

2.6.4 Modul e Enmergency OFF Button

Pressing the emergency off button shall cause the nodule to be di sconnected
fromthe system via its input protective device, output protective device,
and battery protective device. The button shall include a protective cover
to prevent unintentional activation.

[2.7 SELF- DI AGNOSTI C C RCUI TS
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NOTE: Delete if self-diagnostic circuits are not
required. These circuits are nornmally required in
high reliability applications where it becones
critical to identify the faulty circuit card in the
shortest time possible. This option is not normally
available in off the shelf UPS units.
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The control logic shall include status indicators for trouble-shooting the
control circuits. These indicators shall be mounted on the circuit card
edge or face such that they will be visible without repositioning the card,

and shall be | abeled with the function nane.

1[2.8 REMOTE MONI TORI NG PANEL
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NOTE: Delete if a renpte nonitoring panel is not
required.
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A rempote monitoring panel shall be provided to nonitor system status. The
panel shall be designed for wall nounting near the critical |oad.

2.8.1 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 alarm

f. Newalarm (to alert the operator that a second sunmary al arm
condition has occurred).
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2.8.2 Audi bl e Al arm

Any single indicator shall also turn on the audible alarm An audible al arm
test/reset button and | anp test/reset button shall be included. This reset
button shall not affect nor reset the alarmon the nodul e.

12.9 COVMUNI CATI ONS AND DATA ACQUI SI Tl ON

Rk bk b R IR R R O kO b S O R Rk Rk R ok O S O R R R Ik kS I O I b Rk R

NOTE: Delete the comunication and data options
that are not required. RS-485 port is not supported
by sone of the UPS manufacturers.
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An [ RS 232] [ RS 485] communi cati ons 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 renptely nonitored
and controll ed.

Additionally, a second comunication port shall be provided for use with
the follow ng:

a. A set of [six][eight] Form C renpte alarmcontacts rated at 120V, 0.5A,
shal |l be provided for renote al arm nonitoring.

b. Auto-dial nodem comunication shall be provided to conmunicate with a
renote nodemin case an alarmfunction is active.

c. A SNWP (Sinple Network Managenent Protocol) adapter shall be provided

to comunicate UPS nonitoring via a network or direct connection to a
PC.

d. A standard Web Browser adapter shall be provided to remotely view and
noni tor UPS functions over the Internet.

Al the comunication ports and contacts shall be capabl e of sinultaneous
commruni cati on.

[2.9.1 Emer gency Control Contacts
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NOTE: Include this paragraph only when the UPS wil |
be installed in conjunction with an emnergency

generator/al ternate source.
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Provide normal ly open contacts to signal when power is supplied to the UPS
from enmergency engi ne generators or alternate source.

]2.10 TEMPERATURE CONTROL

2.10.1 Cener al

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 |ost. 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 cabinets
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2.

2.

and exhaust at the top. Blower power failure shall be indicated as a visua
and audible alarmon the control panel. Air inlets shall have repl aceabl e
filters that may be |l ocated on the inside of the cabinet doors and shall be
easily accessible for replacenent.

10.2 Bl ower Power Source
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NOTE: Select 'output side' for 10-225kVA; select
"input and output sides' for over 225kVA.
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Bl ower power source shall be internally derived fromthe [output side]
[i nput and out put sides] of UPS module, with automatic transfer arrangenent.

.10.3 Tenper ature 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 monitor the transforner
tenmperature. Critical equi pnent over-tenperature indication shall start a
timer that shall shut down the UPS systemif the tenperature does not
return bel ow t he setpoint |evel recomended by the UPS manufacturer.

11 BATTERY SYSTEM

Rk Ik kR IR R R Ik AR Rk R R Rk O kO O R R R I R R Rk ko

NOTE: Refer to UFC 3-520-01 and UFC 3-520-01
(DRAFT) for battery types and selection information.
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2.11.1 CGener a

Battery systemshall contain the battery cells, racks, battery di sconnect,
battery nonitor and cabinet, if required. A storage battery with
sufficient anpere-hour rating to maintain UPS output at full capacity for
the specified duration shall be provided for each UPS nodul e. The battery
shal | be of heavy-duty, industrial design suitable for UPS service. The
cells shall be provided with flane arrestor vents, intercell connectors and

cables, cell-lifting straps, cell-nunbering sets, and term nal grease.
Intercell connectors shall be sized to maintain ternminal voltage within
vol tage wi ndow linmts when supplying full |oad under power failure

conditions. Cell and connector hardware shall be stainless steel of a type
capabl e of resisting corrosion fromthe el ectrol yte used.

2.11.2 Battery Ratings

a. Type: [lead calciunj[lead antinony][nickel cadm un.

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. Equalizing voltage: [2.33 to 2.38][ ] volts per cell

SECTION 26 33 53.00 20 Page 33



2.11.3 Battery Construction

The battery shall be of the [val ve-regul ated, seal ed, non-gassi ng,

reconbi nant type][wet-cell type and shall be supplied conplete with
t her mronet er and hydroneter hol der].

[2.11.4 Battery Cabi net
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NOTE: Delete if a battery cabinet is not required.
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The battery pack assenbly shall be furnished in a battery cabi net natching
the UPS cabinet. The battery cabinet shall be designed to allow for
checking the torque on the connections in the battery systemand 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 annunci ate detection of either snoke or high
temperature within the battery cabinet.

1[2.11.5 Battery Rack
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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.
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The battery shall be provided with a suitable nunber of
[two-tier][three-tier] racks to fit the roomlayout shown. Battery rack
shal |l be steel and shall be protected with el ectrol yte-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
accommodat e cabl es from UPS nodul e. Bus bar connectors for
battery-to-battery connections and high-flex nulti-stranded copper cable (
ASTM B 173 stranding class H) with 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.

12.11.6 Cel | - Term nal Covers

Acid-resistant transparent cell-ternmi nal covers not exceeding 1.83 neters

6 feet in length and with vent holes drilled on top where needed shall be
provi ded.

2.11.7 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 |line
with the assenbly. Switch shall be conplete 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 ti on.
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[2.11.8 Sei sm ¢ Requi renents
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NOTE: Do not use this paragraph for Navy projects.
When directed to neet seismc requirenents for
battery supports, Section 13 48 00 and 26 05 48.00
10 nmust be edited to suit the project and be
included in the contract documents. Edit the

foll owi ng paragraph and include it in the project
specification. Wen the Governnent designer is the
Engi neer of Record and for Navy projects, provide
seisnmic requirenents on the draw ngs
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The battery support systemshall [conformto [Section 13 48 00 SEISM C
PROTECTI ON FOR M SCELLANEQUS EQUI PMENT] [and to] [26 05 48.00 10 SEISM C
PROTECTI ON FOR ELECTRI CAL EQUI PMENT] ] [ be as i ndicated].

]1]2.11.9 Battery Monitor

A battery nmonitor shall be provided for each battery pack assenbly. At a
mnimum this device shall nonitor the foll owi 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 | ess than 5 m nutes][greater
than 5 minutes].

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

2.12 FACTORY TESTI NG
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NOTE: The desi gner should carefully evaluate the
UPS application and the user's nission to deternine
critical tests for the UPS that will ensure UPS/I| oad
conpatibility. These tests should be conducted at
the factory and the results validated prior to
shipment to the site. The required UPS/I oad

i nteraction can be achieved by requesting the
followi ng 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 systemw || operate
in total accord and support the rated | oad;

c. Tests to ensure that the UPS system can dea

with | oad anonalies (odd harnmonics, etc.) associated

X , .
with the user's equi pnent | oad.
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The UPS system shall be factory tested to neet the requirenents specified
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using a test battery (not the battery to be supplied with the systen). UPS
nmodul e shall be factory | oad tested as an independent assenmbly with 3-phase
ac input power and with battery power for a minimmof 8 hours, with nmeter
readi ngs taken every 30 m nutes. Load shall be bal anced 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 mal function
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. The Contracting O ficer shall be notified in witing at |east 2
weeks before testing. Factory-test tine shall not be used for system
debuggi ng and/ or checkout. Such work shall be done prior to notifying the
Covernment that the systemis ready for testing. Factory tests shall be
performed during nornmal business hours. The system shall be interconnected
and tested for an additional 8 hours to ensure proper wring and

per f or mance.

.12.1 Transi ent Tests

Transient tests shall be conducted using hi gh-speed oscillograph type
recorders to denonstrate the operation of the conponents to the

sati sfaction of the Governnent. These tests shall include 50 percent to 100
percent | oad changes, manual transfer, manual retransfer, |ow dc bus
initiated transfer and | ow ac output bus transfer. A recording instrunent
equi pped with an event marker shall be used.

.12.2 Ef fici ency Tests

Testing for efficiency shall be perfornmed 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 e connected to represent actual operating conditions.

.13  CABLE LUGS AND TERM NATI ONS
.13.1 Cabl e Lugs

Provi de appropriate conpression type lugs on all ac and dc power
connections to the UPS system and battery as required. Al um num or bare
copper cable lugs are not suitable.

.13.2 Ter m nati ons

Term nal s shall be supplied for nmaking power and control connections.
Term nal bl ocks shall be provided for field wiring term nals. Ternm na

bl ocks shall be heavy-duty, strap-screw type. Term nal blocks for field
wiring shall be located in one place in each nodule. Control wiring shal
be extended to the term nal block |ocation. No nore than two wires shal
 and on any term nal point. Where control wiring is attached to the sane
point as power wiring, a separate termnal shall be provided. If bus duct
is used, bus stubs shall be provided where bus duct enters cabinets.

.14 | NSPECTI ON
| nspection before shipment is required. The manufacturer shall notify the

Government at |east 2 weeks before shipping date so that an inspection can
be nade.
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2.15 FI ELD FABRI CATED NAMEPLATES

ASTM D 709. Provide |am nated plastic nanmepl ates for each equi pnent

encl osure, relay, switch, and device; as specified or as indicated on the
drawi ngs. Each naneplate inscription shall identify the function and, when
applicabl e, the position. Naneplates shall be nelam ne plastic, 3 nm 0.125
inch thick, white with [black][___ ] center core. Surface shall be matte
finish. Corners shall be square. Accurately align lettering and engrave
into the core. Mninumsize of naneplates shall be 25 by 65 mr 1.0 by 2.5
inches. Lettering shall be a mninmumof 6.35 mr 0.25 inch high nornal

bl ock style.

2.16 MANUFACTURER S NAMEPLATES

Each item of equi pnent shall have a nanepl ate bearing the manufacturer's
nane, address, nodel nunber, and serial nunber securely affixed in a
conspi cuous place; the nameplate of the distributing agent will not be
accept abl e.

2.17 FACTORY APPLI ED FI NI SH

El ectrical equi pment shall have factory-applied painting systems which
shall, as a mnimm neet the requirenments of NEMA 250 corrosion-resistance
test.

PART 3 EXECUTI ON
3.1 | NSTALLATI ON

El ectrical installations shall conformto | EEE C2, NFPA 70, and to
requi renents specified herein. Provide new equi pnent and materials unless
i ndi cated or specified otherw se.

3.1.1 Control Cable

EZE IR R R S R R R I I O R R R Ok S R R R R I R I R I O R I O

NOTE: UPS sizes 200 KVA and above are shipped in
sections. Control wring between nodul e sections
wi |l be connected by the UPS nmanufacturer's
techni cal representative

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

UPS control wiring shall be installed in individual separate rigid stee
conduits, unless connections are made between side by side matching
cabinets of UPS. Tag control wires with nuneric identification tags
corresponding to the terminal strip |location to where the wires are
connected. In addition to manufacturer's requirenents, provide four
addi ti onal spare conductors between UPS nodul e and renote al arm panel in
same conduit. Wen routing control cables inside UPS nodule, maintain a
m ni murr 155 M 6 i nches separation from power cabl es.

3.1.2 Groundi ng Conduct or
Provi de an insul ated equi pnent groundi ng conductor in feeder and branch
circuits. Conductor shall be separate fromthe electrical systemneutra

conductor. Gound battery racks and battery breaker cabinets with a
separ at e equi pnent groundi ng conductor to the UPS cabi net.
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3.1.3 UPS CQut put Conductors

| sol ate the UPS output conductors fromthe UPS cabinet to the critical |oad
panel s and from other conductors by installing in separate conduit.
| sol ation shall prevent inductive coupling fromother conductors.

[3.1.4 DC Power Conductors

Rk bk b R IR R R O kO b S O R Rk Rk R ok O S O R R R Ik kS I O I b Rk R

NOTE: Include this paragraph only when shi pping
splits occur or when batteries are rempte fromthe
UPS cabi net.

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

When installed in conduits, place dc power conductors fromthe UPS cabi net
to the battery circuit breaker such that each conduit contains an equa
nunber of positive and negative conductors, for exanple, two positive and
two negative conductors in each conduit.

13.1.5 Seism c Protection

IR R R R SRR EEEEEREEEEEEREEEREEEREREEEREEEEEEREEREEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTE: Do not use this paragraph for Navy projects.
When directed to nmeet seismic requirenents for UPS
encl osure anchoring, Section 13 48 00 and 26 05
48.00 10 nust be edited to suit the project and be
included in the contract documents. Edit the

foll owi ng paragraph and include it in the project
specification. Wen the Governnent designer is the
Engi neer of Record and for Navy projects, provide
seism c requirenents on the draw ngs.

Rk Ik Sk kR IR R R I O O e S S R Rk Rk S R Rk Ok kS I O I b R R Rk

The UPS encl osure shall [conformto [Section 13 48 00 SElI SM C PROTECTI ON
FOR M SCELLANEQUS EQUI PMENT][ and to ][26 05 48.00 10 SEI SM C PROTECTI ON
FOR ELECTRI CAL EQUI PMENT] ][ be as indicated].

3.1.6 Conduit Entries

Conduit entries shall use the avail able conduit areas shown on
manufacturer's installation drawi ngs. Conduit entries shall not be nmade

through the front, side or rear panels of the UPS[ or Mintenance Bypass
Cabi net] .

[3.1.7 Battery Rack Assenbly

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

NOTE: Choose this paragraph or the one bel ow
entitled "Battery Cabinet".

Rk bk bk R IR R R Sk O O e S R S AR Rk R R Rk I ok O kI R R I O b I R

Battery racks are typically shipped disnmantled in separate rail, frane, and
brace packages. Ensure that nanufacturer furnished assenbly hardware is
used to assenble battery racks. Installation of battery racks shal
conformto the manufacturer's instructions.

1[3.1.8 Battery Cabi net Assenbly

Battery cabinets are typically factory assenbled for up to 100 KVA UPS
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syst ens.
the site.

Battery cabinets for larger units typically require assenbly at
Installati on of battery cabinets shall conformto the

manuf acturer's instructions.

113.1.9 Battery Installation

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

NOTE: Del ete paragraph and subparagraphs for
smal l er UPS units that have batteries installed in
the unit cabinet by the manufacturer at the factory.

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

I nstal |l ati

on of batteries shall conformto the nmanufacturer's instructions.

13.2 FI ELD QUALI TY CONTRCL

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

NOTE: The UPS manufacturer's technica
representative is required to inspect the conpleted
UPS and battery installation. The representative's
visit to the site nust be schedul ed by the
Contractor.

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

Cont r act or
days pri or
Contract or
to inspect

shall notify Contracting Officer in witing at | east 45 cal endar
to conpletion of the UPS systeminstallation. At this tinme the

, Will schedule the UPS nmanufacturer's technical representative
the conpleted installation. The UPS technical representative

shal | provide instruction for activity personnel as specified in paragraph
titled "DEMONSTRATI ON'.

3.2.1 | nst

all ati on Preparation

IR R R R E R RS EEEEEREEEEEEREEEREEEREREEEREEEREEEREEEEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTE: | n subparagraph b. choose either battery
racks or cabi nets based on the UPS size and
configuration

I n subparagraph o. delete the bracketed statenent
when the project does not require a UPS nai ntenance
bypass cabi net.

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

The following itens shall be conpletely installed by the Contractor and be

operationa

unit start

prior to the arrival of the UPS representative for inspection,

-up and testing:

a. Ventilation equipnment in the UPS and battery roons.

b. Battery [racks][cabinets] and cells. This is not applicable for
mai nt enance-free battery.

c. Battery connections including cell-to-cell, tier-to-tier, and
rack-to-rack connections, with correct polarity;

d. DC power and control connections between UPS and battery circuit

br

eaker, with correct polarity;
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3.

e. DC power connection between battery circuit breaker and battery,
with correct polarity;

f. Clockw se phase rotation of ac power connections;
g. AC power to rectifier input bus;

h. AC power to UPS bypass input bus;

i. AC power to UPS mai ntenance bypass circuit breaker

j.  AC power from UPS output to UPS nai ntenance bypass output circuit
br eaker;

k. Renote nonitors and control wring;
I. UPS system and battery system properly grounded;
m  Energency shower and eye wash

n. Control connections between UPS and energency engi ne generat or
signal contacts;

0. Control connections between UPS nodul e [ and UPS nmi nt enance bypass
cabi net];

p. dean and vacuum UPS and battery roomfloors, battery cells, and
UPS equi prent, both inside and outside.

g. Ensure that shipping nenbers have been renoved.

r. Provide |EEE Std 450 battery installation certification
2.2 Initial Inspection and Tests
The UPS technical representative and the Contracting Officer, in the
presence of the Contractor, will inspect the conpleted installation. The
Contractor shall correct construction or installation deficiencies as
directed. Perform acceptance checks in accordance with the manufacturer's
recomrendati ons and include the follow ng visual and nmechanica
i nspections, performed in accordance with NETA ATS.
a. Visual and nechani cal inspection

(1) Conpare equi pnent nanmepl ate data with draw ngs, specifications and
approved shop draw ngs.

(2) Inspect physical and nechanical condition. Inspect doors, panels,
and sections for paint, dents, scratches, fit, and nissing hardware.

I nspect the displays for scratches, dark pixels or uneven brightness.
(3) Inspect anchorage, alignnment, grounding, and required clearances.
(4) Verify that fuse sizes and types correspond to draw ngs.

(5) Verify the unit is clean inside and out.

(6) Test all electrical and nechanical interlock systens for correct

operation and sequenci ng.
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3.

(7) Inspect bolted electrical connections for high resistance using
one of the follow ng nethods:

(a) Use a | owresistance ohmeter.

(b) Verify tightness of accessible bolted electrical connections
by calibrated torque-wench nethod.

(c) Performthernographic survey.
(8) Verify operation of forced ventilation
(9) Verify that vents are clear and new clean filters are install ed.
2.3 Per f or mance Tests
Provi de equi pnent, test instrunments, power, |oad bank, materials and | abor
required for tests. Contracting Oficer will witness all tests and the
tests shall be subject to his approval. Performtests in accordance wth

the manuf acturer's recomendati ons and include the follow ng electrica
tests.

.2.3.1 UPS Unit Perfornmance Tests

Upon conpletion of battery activation procedures, Contractor shall connect
| oad bank to UPS output. Load bank required shall be determ ned by the
fol | owi ng:

UPS KVA RATING X 0.8 = KWof LOAD BANK
Performance test is to be run under the supervision of the UPS technica
representative. UPS unit shall be operated under full load for a m ni mum of
one hour. Contractor shall be required to operate feeder and bypass power
feeder breakers during testing of the UPS.
a. Electrical Tests

(1) Perform resi stance measurenents through bolted connections with a
| owresi stance ohmmeter.

(2) Test static transfer frominverter to bypass and back. Use nornal
| oad, if possible.

(3) Set free running frequency of oscillator

(4) Test dc undervoltage trip level on inverter input breaker. Set
according to manufacturer's published data.

(5) Test alarmcircuits.

(6) Verify synchronizing indicators for static switch and bypass
swi t ches.

(7) Performelectrical tests for UPS system breakers.
(8) Performelectrical tests for UPS systembatteries.

b. Test Val ues
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(1) Conpare bolted connection resistances to values of simlar
connecti ons.

(2) Verify bolt-torque |evels.

(3) M cro-ohmor nillivolt drop values shall not exceed the high

| evel s of the normal range as indicated in the manufacturer's published
data. If manufacturer's data is not available, investigate any val ues
whi ch deviate fromsimlar connections by nore than 50 percent of the

| owest val ue.

[ c. Load Test

ER R IR I I 2 R R R R I I I I R R R R I I I I R R R R I I R R R R R I I R R R I I I R R I I R R R R I I I I
NOTE: Edit as required, dependi ng upon whether a
tenporary or pernanent |oad bank is to be provided

and on the type of UPS system This paragraph nay
be deleted for small UPS systens.

Rk Ik Sk kR IR R R Ik O R R Rk Rk S R R R O O kS I O I S

The installed systemshall be |oad tested for a continuous 24 hour period
by neans 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 |oad for 8 hours.
Provi de resistive | oad banks of total kWl oad of equiprment to facilitate
startup under |oad conditions, and to conduct |oad tests described above.
I nstrunent readi ngs shall be recorded every half hour for the foll ow ng:

(1) Input voltage (all three phases).
(2) Input current (all three phases).
(3) Input frequency.
(4) Battery voltage.
(5) CQutput voltage (all three phases).
(6) Qutput current (all three phases).
(7) Qutput Kkilowatts.
(8) CQutput frequency.
][d. Full Load Burn In Test

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

NOTE: Del ete energency source testing requirements
if no energency source is available. This paragraph
may be deleted for small UPS system

Rk Ik kR R IR R R Sk S ke S O R AR Rk R R Rk O o O O R R R IR R I S b I Rk o

The installed systemshall undergo an additional full |oad burn-in period

of 24 continuous hours. If a failure occurs during the burn-in period, the
tests shall be repeated. Instrument readings shall be recorded every half

hour as above. During the burn-in period, the follow ng tests shall be

per f or med:

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

[(2) Wth the UPS carryi ng maxi mum conti nuous design | oad and supplied
fromthe energency source, repeat the sw tching operations

described in step a. Also, verify that the UPS nodul e rectifier

charger unit(s) go into the second-step current limt node.]

(3) Wth the UPS carrying maxi num conti nuous design | oad and operating

on battery power, repeat the switching operations described in step a
above.

(4) Continue operation on battery power for 1 minute, then restore
nor mal power.

The Contractor shall furnish a high-speed dual trace oscillograph to
nonitor ten or nore cycles of the above tests at the ON and OFF transitions
and two typical steady-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 O ficer.

][e. Battery Discharge Test

EZE IR R R S I R R I I O R R R Ok S R R I R R R I O R O O

NOTE: This paragraph may be deleted for small UPS
system

IR R R R R R RS EEEEEREEEEEEEEEREEEREREEEREEEREEEREEREEEEREEEEEEEEEEREEEREEEEEEREEEEEEESES

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:
(1) Battery voltage.
(2) Battery current.
(3) Qutput voltage (all three phases).
(4) CQutput current (all three phases).
(5) Qutput kilowatts.
(6) CQutput frequency.
1[3.2.3.2 Enmer gency Generator Operation

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

NOTE: Include this paragraph only when the UPS wil|
be installed in conjunction with an energency
gener at or.

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

Test UPS to observe operation with emergency generator service. UPS

techni cal representative shall verify UPS battery current limting feature
functions properly.
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1[3.2.3.3 Battery Performance Test (Constant KW

Rk bk bk A IR R R Sk O O S R S AR R Rk O o O IR Ik S I S b R R

NOTE: This paragraph is applicable for large
wet-cell type battery systens. Delete for seal ed
(val ve regul ated) battery system

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

Furni sh all labor, material and test equi pnent necessary to conduct
performance test under the direction of UPS technical representative. The
foll owi ng shall be acconplished:

a. Install a calibrated voltmeter across the battery ternminals to neasure
voltage, and install a calibrated voltnmeter across the UPS dc shunt to
read charging current. UPS technical representative wll advise

connection to dc shunt.

b. Record tenperature of pilot cells in battery imrediately prior to start
of di scharge perfornance test.

c. Read and record total battery voltage and battery current at start of
di scharge and every ninute during discharge test.

d. Record mnutes and seconds when battery voltage drops bel ow m ni mum
di scharge voltage of 291 volts dc. On initial discharge test, a battery
may be expected to deliver 95 percent of its rated capacity. This wll
i ncrease to 100 percent after several conplete discharge cycles or
after 12 nonths of float charge service.

e. Should battery fail to neet the requirenents of the first discharge
performance test, open the inverted output breaker. Then put battery on
equal i zing charge, with rectifier adjusted to normal equalizing voltage
of [424]] ] volts dc. Equalize for a mninmmof [100]] ] hours.
Measure and record tinme and battery voltage. Run a second di scharge
performance test.

13.3  DEMONSTRATI ON

3.

Rk Rk kR IR R R I kO e O O R AR R R R Rk kO I R R I O S R Rk o

NOTE: Delete video tape references if not required.

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

3.1 I nstructi ng Gover nment Personne

Furni sh the services of conpetent instructors to give full instruction to
desi gnat ed Governnent personnel in the adjustnent, operation, and
mai nt ennace of the specified systens and equi pnent, including pertinent

safety requirenents as required. |Instructors shall be thoroughly famliar
with all parts of the installation and shall be trained in operating theory
as well as practical operation and mai ntenance work. Instruction shall be

given during the first regular work week after the equi pnent or system has
been accepted and turned over to the Governnent for regular operation.
Provide [8][__ ] hours of instruction for | ] personnel.[ \When nore
than 4 man-days of instruction are specified, use approximately half of the
time for classroominstuction. Use other tine for instruction with

equi prrent or system \en significant changes or nodifications in the

equi prrent or system are nmade under the ternms of the contract, provide
additional instructions to acquaint the operating personnel with the
changes or nodifications.][ Field training shall be videotaped and the
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3.

]

tape shall be left with the Contracting Officer.][ A factory training
vi deot ape shall be provided as part of the training materials.]

4  FINAL ADJUSTMENTS
a. Renpve |oad bank and reconnect system for nornal operation

b. Equalize battery at [424]] ] volts for a period of [72]
[ ] hours.

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

NOTE: Delete this paragraph if battery is seal ed

(val ve regul ated) type
ER R R I I R R R R R I I I R R R R I I I R R R R S S I I R R R S I I I I R R I I R O I I I R R R R R I I I

c. Bring electrolyte level of all cells up to the bottom of the high |eve
line by adding original filling gravity electrolyte.

d. Resune charging battery at normal float voltage of [411]] ] volts
dc.

e. Check battery connections are properly torqued to nanufacturer's
specifications. Take and record, for cell-to-cell and termnina
connections, detailed m cro-ohmresistance readi ngs. Remake connecti ons
havi ng a resi stance of nore than 10 percent above the average.

f. Al manufacturer's data and operation manuals, which are an integra
part of, and shipped with UPS, shall be delivered to Contracting
Oficer.

.5 NAVEPLATE MOUNTI NG

Provi de nunber, location, and |letter designation of naneplates as
indicated. Fasten naneplates to the device with a m ni mum of two
sheet-netal screws or two rivets.

.6 FI ELD APPLI ED PAI NTI NG

Pai nt el ectrical equipment as required to match finish of adjacent surfaces
or to neet the indicated or specified safety criteria. Painting shall be
as specified in Section 09 90 00 PAI NTS AND CQOATI NGS

7 DI SPOSAL

Upon conpletion of UPS installation and testing, Contractor shall renove
and di spose of enpty, partially full and excess acid druns, including

shi ppi ng containers, obsolete batteries, and obsol ete UPS nodul es. Renoval
shal | be acconplished off-base and in conformance with |local |aws and
regul ati ons regarding di sposal of hazardous naterial .

-- End of Section --
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