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SECTION 26 33 53

STATI C UNI NTERRUPTI BLE PONER SUPPLY ( UPS)
05/ 19

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: This guide specification covers the
requirenents for static UPS to provide continuous ac
power to critical |oads and/or to inprove the
quality of ac power to critical |loads. The
specification is intended to cover three-phase
systens starting with the smallest unit at 20 kVA
The upper end for a single nodule is around 750 kVA;
however, parallel systens can have a larger tota

out put . This gui de specification is intended to be
used wi th individual UPS units which contain a
single modul e, parallel systems of the same size
nmodul e, and scal abl e nodul ar UPS systenms. Single
phase systens are not addressed. This specification
covers UPS with el ectro-chenical batteries.

El ectro- mechani cal (stored energy) UPS are not
addressed. Wiite paper TSEWS TP-19 is on Static

Uni nterrupti bl e Power Supplies and shoul d be
reviewed while editing this specification. See
https://ww. wbdg. org/ ffc/dod/ suppl enmental -technical -criterial/tsewg-tp-19

Thi s specification supercedes previous versions of
UFGS-26 32 33.00 10 Static Uninterruptible Power
Supply (UPS) and UFGS-26 33 53.00 20 Uninterruptible
Power Supply (UPS)

Adhere to UFC 1-300-02 Unified Facilities Cuide
Speci fications (UFGS) Format Standard when editing
this gui de specification or preparing new project
specification sections. Edit this guide
specification for project specific requirenents by
addi ng, deleting, or revising text. For bracketed
items, choose applicable iten(s) or insert
appropriate information.

Renove i nformation and requirenments not required in
respective project, whether or not brackets are
present.

Conment s, suggestions and reconmended changes for
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this gui de specification are wel come and shoul d be
submtted as a Criteria Change Request (CCR)

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: For Air Force projects only: UPS
specifications, criteria, and purchases are to be
approved by the Power Conditioning and Continuation
Interfacing Equi pmrent (PCCIE) Group Manager at Ogden
Air Logistics Center (OO ALC/LGHC). Contact the
PCCl E Product G oup Manager, 500 CBSS/ GBLD, Buil ding
1207-N, 6029 Wardl ei gh Road, Hi |l AFB, UT
84056-5838. |If you have access to the Air Force
portal, then search PCClE

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

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Show the follow ng information on the project
dr awi ngs:

1. Location of equipnent

2. Single-line diagrans, elevations, limting
di mensi ons, and equi prent ratings which are not
covered in the specifications

3. Renpte indicating requirenments.

4. Mai ntenance bypass sw tching cabi net and
configurati on.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

PART 1 GENERAL

1.1 REFERENCES
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I 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
t hi s paragraph by organi zation, designation, date,
and title.

Use the Reference Wzard' s Check Reference feature
when you add a RI D outside of the Section's

Ref erence Article to automatically place the
reference in the Reference Article. Al so use the
Ref erence Wzard's Check Reference feature to update
t he i ssue dates.

Ref erences not used in the text will automatically
be deleted fromthis section of the project

speci fication when you choose to reconcile
references in the publish print process.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by
t he basic designation only.
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ACQUSTI CAL SOCI ETY OF AMERI CA (ASA)

ASA S1. 4

ASTM

ASTM

| EEE

| EEE

| EEE

| EEE

| EEE

| EEE

| EEE

| EEE

NETA

(1983; Amendnent 1985; R 2006)
Speci fication for Sound Level Meters (ASA
47)

ASTM | NTERNATI ONAL (ASTM

B173

D709

I NSTI TUTE OF ELECTRI CAL

100

450

485

C57. 110

C62. 41

C62.41. 1

C62.41. 2

(2017) Standard Specification for

Rope- Lay- St randed Copper Conductors Havi ng
Concentric-Stranded Menbers, for

El ectrical Conductors

(2017) Standard Specification for
Lam nated Thernosetting Materials

AND ELECTRONI CS ENG NEERS (| EEE)

(2000; Archived) The Authoritative
Dictionary of | EEE Standards Terns

(2020) Recomrended Practice for

Mai nt enance, Testing, and Repl acenent of
Vented Lead-Acid Batteries for Stationary
Appl i cations

(2020) Recomrended Practice for Sizing
Lead- Acid Batteries for Stationary
Appl i cations

(2023) National Electrical Safety Code

(2008) Recomrended Practice for
Establishing Liquid-Filled and Dry-Type
Power and Distribution Transforner
Capabi l ity When Suppl yi ng Nonsi nusoi dal
Load Currents

(1991; R 1995) Recommended Practice on
Surge Vol tages in Low Vol tage AC Power
Crcuits

(2002; R 2008) Cuide on the Surges
Envi ronnent in Low Voltage (1000 V and
Less) AC Power Circuits

(2002) Recommended Practice on
Characterization of Surges in Low Voltage
(1000 V and Less) AC Power Circuits

| NTERNATI ONAL ELECTRI CAL TESTI NG ASSCOCI ATI ON ( NETA)

ATS

(2021) Standard for Acceptance Testing
Specifications for Electrical Power
Equi pnrent and Systens

| NTERNATI ONAL ORGANI ZATI ON FOR STANDARDI ZATI ON (1 SO

| SO 9001

(2015) Quality Managenent Systens-
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Requi renent s
NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)

NENVA 250 (2020) Encl osures for Electrical Equiprent
(1000 Vol ts Maxi mun

NEVA PE 1 (2012; R 2017) Uninterruptible Power
Systenms (UPS) - Specification and
Per f ormance Verification

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

NFPA 70 (2023; ERTA 4 2023; ERTA 5 2023; ERTA 6
2023) National Electrical Code

NFPA 70E (2024) Standard for Electrical Safety in
t he Workpl ace

U. S. DEPARTMENT OF DEFENSE ( DOD)
UFC 3-301-01 (2023) Structural Engineering
U. S. DEPARTMENT OF ENERGY ( DOE)

Energy Star (1992; R 2006) Energy Star Energy
Ef fici ency Labeling System ( FEMP)

U. S. FEDERAL COVMUNI CATI ONS COWM SSI ON ( FCC)
FCC Part 15 Radi o Frequency Devices (47 CFR 15)
UNDERWRI TERS LABORATORI ES (UL)

UL 1778 (2014; Reprint Apr 2023) UL Standard for
Safety Uninterruptible Power Systens

.2 DEFI NI TI ONS
Unl ess ot herwi se specified or indicated, electrical and electronics termns

used in these specifications, and on the drawi ngs, are as defined in
| EEE 100.

1.3 SUBM TTALS

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Review Submittal Description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list, and correspondi ng subnittal
items in the text, to reflect only the subnmittals
required for the project. The Guide Specification
techni cal editors have classified those itens that
requi re Government approval, due to their conplexity
or criticality, with a "G" Cenerally, other
submittal items can be reviewed by the Contractor's
Quality Control System Only add a “G’ to an item
if the submittal is sufficiently inportant or
conplex in context of the project.

For Arny projects, fill in the enpty brackets
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following the "G' classification, with a code of up
to three characters to indicate the approving
authority. Codes for Arny projects using the

Resi dent Managenent System (RVS) are: "AE" for
Architect-Engineer; "DO' for District Ofice

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

The "S" classification indicates subnmittals required
as proof of conpliance for sustainability Quiding
Principles Validation or Third Party Certification
and as described in Section 01 33 00 SUBM TTAL
PRCOCEDURES.

Choose the first bracketed itemfor Navy and Air

Force projects, or choose the second bracketed item
for Arny projects.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Covernment approval is required for submittals with a "G or "S"
classification. Subnittals not having a "G' or "S" classification are
[for Contractor Quality Control approval.][for information only. Wen
used, a code following the "G' classification identifies the office that
will reviewthe submttal for the Government.] Subnmit the following in
accordance with Section 01 33 00 SUBM TTAL PROCEDURES:
SD- 02 Shop Drawi ngs
UPS Drawings; C[, [__ 11
UPS Installation;, ¢, [ 111
SD- 03 Product Data
UPS Modul e; C[, |
Techni cal Requirenments UPS System

Energy Star Label for Battery Chargi ng Systens and AC- DC/ AC- AC
Power Supply Products; S

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

NOTE: Delete submittal for spare parts on Navy

proj ects.
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O

Spare Parts; G, [ 111
SD-06 Test Reports

Wrk Plan; ¢, [ 1]

Factory Test Plan; C[, |

Factory Test Report; C[, [__ 11

SD- 09 Manufacturer's Field Reports
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1.

1.

Initial Inspection and Tests; G, [ 1]

Performance Tests; C[, [ 11
Performance Test Plan; ¢, [ 1]
Performance Test Report; C[, [ 1]

SD-10 Operation and Mai ntenance Data
UPS (Operation and Mai ntenance, Data Package 5; ¢, | 11

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 C oseout Submittals
Installation
4 OPERATI ON AND MAI NTENANCE MANUALS
4.1 Additions to UPS Qperation and Mi ntenance Manual s

In addition to requirenments of SD- 10 Data Package 5, include the
foll owi ngs on the actual UPS system provi ded:

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.

4.2 Spare Parts

Rk Rk Sk R R R R Sk O S O S I SRR o S Sk S Rk O O b S S R R SRRk S

NOTE: Army Only. Do not provide spare parts for
Navy projects.

R R I R I R I R R I R I R R I R R R I R R I R R R R I R I R O O

Furni sh the follow ng spare parts, of the sane nmaterial and worknmanshi p,
neeting the sanme requirements, and interchangeable with the corresponding
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, when used on the UPS unit.

d. Special tools, calibration devices, and instrunents required for

operation, calibration, and naintenance of the equipnent: One
conpl ete set.

SECTION 26 33 53 Page 10
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5 QUALI TY ASSURANCE

The manufacturer nust have a documented 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. The on-site test procedure includes an inspection of controls and
i ndicators after installation of the equipnent.

d. 1SO 9001 quality certification

.5.1 UPS Dr awi ngs

Drawi ngs are to include the followi ng: Detail drawi ngs consisting of a
conplete list of equipnent and materials, manufacturer's descriptive and
technical literature, battery sizing calculations per | EEE 485,
installation instructions, single-line diagranms, elevations, |ayout

drawi ngs, and details required to denpnstrate that the system has been
coordi nated and will function properly as a unit.

a. One-line diagram

b. CQutline drawi ngs including front elevation, section views, footprints,
and overal |l dinensions.

c. Mnufacturer's descriptive and technical literature.

d. Markings and NEMA nanepl ate data

e. Battery sizing calculations per |EEE 485.

f. Wring and control diagrams with termnals identified, and indicating
prewi red interconnections between itens of equi pnment and
i nterconnection between the itens.

g. Complete list of materials and equi prent covering naj or conponents.
Ensure the bill of material and the schematic have a direct
correlation between itens in order to easily identify the various
conponents.

h. Details required to denpnstrate that the system has been coordi nated
and will function properly as a unit.

.5.2 UPS I nstallation

Include wiring diagrans and installation details of equipnment 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 are to identify circuit
termnals and indicate the internal wiring for each item of equi pnent and
the interconnection between each item of equi pnent. Drawings are to

i ndi cate adequate cl earance for operation, maintenance, and repl acenent of
operating equi pnent devices. Subnittals include the nanmepl ate data, size,
and capacity. Submittals also include applicable federal, nilitary,

i ndustry, and technical society publication references.
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5.3 Vork Pl an

Submit schedul es of dates for factory tests, installation, field tests,
and operator training for the UPS system Furnish a list of
i nstrunentation equi prent for factory and field test reports.

.5.4 Factory Test Pl an

Submit factory test plans and procedures at |east [21]] ] cal endar
days prior to the tests being conducted. Provide detailed description of
test procedures, including test equipnent and setups, to be used to ensure
the UPS neets the performance specification and explain the test nethods
to be used. Provide test procedures that include the test required under
t he paragraph entitled "Factory Testing."

.5.5 Factory Test Report

Submit a factory test report within [21]] ] cal endar days after
conpletion of tests. Receive approval of test prior to shipping unit.
Factory test reports are to be signed by an official authorized to certify
on behal f of the UPS manufacturer of that the system nmeets specified

requi renents in accordance with the requirenments set forth in paragraph
entitled "Factory Testing". Provide test reports in booklet form

tabul ating factory tests and neasurenents perforned, upon conpletion and
testing of the installed system Reports are to state the Contractor's
nane and address, the name of the project and |ocation, and list the
specific requirements which are being certified.

.5.6 Per f ormance Test Pl an

Submit test plans and procedures at |east [15]] ] cal endar days prior
to the start of field tests. Provide detailed description and dates and
ti mes schedul ed for performance of tests, and detail ed description of test
procedures, including test equipment (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. Provide test
procedures that include the tests required under the paragraph entitled
"Perfornmance Tests."

.5.7 Per f ormance Test Report

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

.5.8 Regul at ory Requi renents

In each of the publications referred to herein, consider the advisory
provisions to be mandatory, as though the word, "nust" had been
substituted for "shoul d' wherever it appears. Interpret references in
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t hese publications to the "authority having jurisdiction," or words of
simlar nmeaning, to nmean the Contracting Officer. Provide equipnent,
materials, installation, and workmanship in accordance with the mandatory
and advi sory provisions of NFPA 70 unless nore stringent requirenents are
speci fied or indicated.

.5.8.1 Ref erence Standard Conpli ance

VWhere equi pnent or materials are specified to conformto industry and
techni cal society reference standards of the organizations such as
American National Standards Institute (ANSI), Anerican Society for Testing
and Materials (ASTM, National Electrical Manufacturers Association
(NEMA), Underwriters Laboratories (UL), and Association of Edi son

II'lum nati ng Conmpani es (AEIC), submt proof of such conpliance. The |abe
or listing by the specified organization will be acceptabl e evidence of
conpl i ance.

.5.8.2 | ndependent Testing Organization Certificate

In lieu of the label or listing, submt a certificate froman i ndependent
testing organi zati on, conpetent to performtesting, and approved by the
Contracting Officer. The certificate is to state that the item has been
tested in accordance with the specified organization's test methods and
that the itemconplies with the specified organization's reference

st andar d.

.5.9 St andard Products

Provide material s and equi prent that are products of manufacturers
regul arly engaged in the production of such products which are of equa
mat eri al, design and wor kmanshi p and:

a. Have been in satisfactory commercial or industrial use for 2 years
prior to bid opening including applications of equi pnent and materials
under simlar circunstances and of simlar size.

b. Have been on sale on the conmercial narket through advertisenments,
manuf acturers' catal ogs, or brochures during the 2-year period.

c. \Were two or nore itens of the sanme class of equipnent are required,
provi de products of a single manufacturer; however, the conmponent
parts of the item need not be the products of the sane manufacturer
unl ess stated in this section

d. The service organization is to be, in the opinion of the Contracting
O ficer, reasonably convenient to the site.

e. Provide new parts and nmaterials conprising the UPS system fromthe
current manufacture, of a high grade and free of defects and
i mperfections, and has not been in prior service except as required
during aging and factory testing.

.5.9.1 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,
i s furnished.
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1.5.9.2 Mat eri al and Equi pnent Manufacturing Date

Products manufactured nore than 6 nonths prior to date of delivery to site
are not acceptabl e.

.6 I NSPECTI ON

| nspection before shipnment is required. The manufacturer nust notify the
CGovernment at | east 2 weeks before shipping date so that an inspection can
be made.

T DELI VERY AND STORAGE

Protect equi pnent placed in storage fromhunmidity and tenperature
variations, noisture, water intrusion, dirt, airborne corrosives, or other
contam nants. In harsh environments where tenperatures exceed

non- oper ati onal paraneters established within this specification, provide
an environmental ly controll ed equi pnent storage facility to ensure
tenperature paraneters are wi thin equi pment specification. Provide
docunent ati on of same to the Governnent when storage is inplenented.

. 8 PRQIECT/ SI TE CONDI TI ONS

R R R R R I R R I R I R R I R R I R I R R I R R R R I R R I R O O

NOTE: Arnmy Only. This paragraph and its associ ated
subpar agraphs is used by the Arnmy. Delete for other

proj ects.
R IR I Sk S S I S I S S S R Sk S S Ik Sk I R Rk Sk I S I kS I Rk S

.8.1 Envi ronnental Conditions

The UPS and battery system nust be capabl e of wi thstandi ng any conbi nation
of the foll owi ng external environnental conditions w thout nechanical or
el ectrical damage or degradation of operating characteristics.

R R R I R I R I R R I R R R I R I I R I R R I I R R R I R I R O O

NOTE: Designer nust show approxi mate el evation
above sea |l evel for project location if it exceeds
1,000 neters 3,300 feet. UPS system incl uding
batteries nust be derated if 50 degrees C 122
degrees F operating tenperature is required.

R R I R I R I R R I R I R R I R R R I R R I R R R R I R I R O O

a. Operating altitude: Sea level to 1,000 neters 3,300 ft. (Systens
applied at higher altitudes are to be derated in accordance with the
manuf acturer'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 20 to 25 degrees C 68 to 77 degrees
F. Provide batteries that are capable of operating in a |arger
anbi ent tenperature range of 10 to 30 degrees C 50 to 86 degrees F
but sone degradation of |ife span is understood when operating outside
the range of 20 to 25 degrees C 68 to 77 degrees F

d. Non-operating and storage amnbient tenperature range: Mnus 20 to plus

50 degrees C Mnus 4 to plus 122 degrees F. Range for batteries or
UPS nmodul es with internal batteries: 10 to 30 degrees C 50 to 86
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degrees F.
e. Qperating relative humdity: 0 to 95 percent, w thout condensati on

1.8.2 Sound Pressure Levels

R R R I R I R R I R I R R R R I R I R R R R R R I R I R O O

NOTE: UPS nodul es rated up to 125 kVA shoul d have a
dB rating of 65 dBA or lower at 1 nmeter 39 inches.
UPS nodul es rated above 125 kVA shoul d have a dBA
rating of 75 dB or lower at 1.5 neters 5 feet.

R R R R R I R R R R R I R R I R I R R I R R R R I R I R I O O

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 perinmeter of the unit, nmust not exceed
[ 75] [ 65] [ ] dB as neasured on the A scale of a Type 1 sound |eve

neter at slow response conformng to ASA S1. 4.
1.8.3 Verification of Dinmensions

The Contractor is to becone famliar with details of the work, verify
dinmensions in the field, and is to advise the Contracting Oficer of any
di screpancy before performng the work. Do not proceed until the

di screpancy or unsatisfactory condition(s) have been corrected.

PART 2 PRODUCTS

[2.1 SYSTEM DESCRI PTI ON
R I I S S S I S S R R S I I

NOTE: Connect alternate power source to
bypass/ mai nt enance bypass for systens requiring dua
input. Edit for the configuration used in this
project. There are other configurations that the UPS
system can be configured, but these are the nore
conmon ones.

Note: Delete system cabi net when specifying a
singl e nmodul e UPS system

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Provi de conti nuous duty, three-phase, solid state, on-line double
conversion reverse transfer static UPS(s). The UPS by neans of solid
state conversion techniques, nmust provide continuous regul ated AC power to
its output termnals, while operating froman input power source, cabinet
or rack-mounted direct current (DC) storage battery or other approved
nmeans. The performance of the UPS nust not be degraded when operating

wi thout a systembattery, provided the input AC source is within

tol erance. Provide an UPS systemthat conforns to UL 1778 and consi sts of
UPS nmodul e, battery system battery protective device, [system cabinet,
]static bypass transfer switch, controls and nonitoring, system protective
devi ces, neans of isolating the UPS systemfromthe critical |oad, and
renote nonitoring interfaces. Connect input ac power the normal source ac
i nput of the UPS nodul e. [Connect alternate power source
bypass/ mai nt enance bypass. ] Connect battery to the dc input of the UPS
nodul e through the battery protective device. The follow ng configuration
i s used:

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Three nmin choices: Non-Redundant, Redundant
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System and Scal abl e Units. The Redundant system
herein is strictly various parallel configurations,
where a N1 as a mininumis to be achieved.

Scal abl e units are beconming the standard, since they
all ow nmodul arity and reduce the nunber of UPS nodel s
for a manufacturer. Scalable units in a Redundant
configuration would al so need to indicate the
Redundant System confi guration

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

[ a. Non-Redundant.

(1) Single Module. On-line, single nodule UPS configuration capable
of supplying power to the total |load, with bypass availability.

(2) Parallel Multi-Mdule. Two or nore UPS nodul es, of the sane size,
on-line, operating in parallel, with enough capacity to supply the
total |oad.

][ b. Redundant System
[ (1) Isol ated Redundant System (Segnented Redundant or Hot Standby).

One unit on-line supporting the load, while the other unit is
operating to provide the bypass source.

11 (2) Parallel Redundant System Two or nore UPS nodul es, of the sane
size, on-line, operating in parallel, with nore capability than is
required to support the total load. |If any unit fails, the

remaining unit or units is able to support the critical |oad.

11{ (3) Split Bus System Two parallel redundant systens that may be
operated separately or through a tie breaker for increased
redundancy. Each UPS systemon either side of the split bus is
able to support the total critical | oad.

11 (4) Distributed Redundant System Distributed redundant
configurations is also called tri-redundant. The basis of this
design uses three or nmore UPS nodul es with independent input and
out put feeders. The independent output buses are connected to the
critical load via multiple PDUs.

]]c. Scal able Units.

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

NOTE: Scal abl e units are rack or cabi net nounted
UPS power nodul es of the sanme size, which have

scal abl e architecture to all ow expansi on/contraction
to a different kVA size within the sane vertica

rack or cabinet lineup. The kVA is achieved by
addi ng or subtracting power nodules to achieve the
desired kVA rating. Each power nodul e, depending on
t he manufacturer, has a rectifier, inverter and
battery converter. There is an UPS system nodul e
that works with these power nodules to formthe

UPS. Scalable Units can be specified to have be
non-redundant or be redundant. An explanation for

each configuration is bel ow
R IR I Sk S S I S I S S S R Sk S S Ik Sk I R Rk Sk I S I kS I Rk S
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11 (1) Scal able Unit Non-Redundant. Non-redundant:scal able unit consists

of a UPS system nodule with one or nore power nodules. The power
nodul es provided are all required to handle the critical | oad.

11 (2) Scalable Unit Internal Redundant. Internal Redundant: scal abl e

unit consists of a UPS system nodule with nore than one power
nodul e. There is at |east one additional power nodule that is not
required to handle the load within the system The additiona
power nodul e or power nodul es can be sized to handle only part of
the critical load or all the critical load. This is not a true
paral |l el redundant system systemsince it still uses one UPS
syst em nodul e.

11{ (3) Scal able Unit Redundant. Redundant:scal able unit consists of a UPS

]

system nodul e with one or nore power nodules. The nunber of power
nodul es can be to just support the load or al so have at |east one
extra power nodule to internal redundancy. This UPS system nodul e
is parallel with a matching scal able unit previously discussed
under "Redundant Systent.

12.2 MODES OF OPERATI ON

2.

2.

2.

2.1 Nor mal

The UPS nodul e rectifier/charger must convert the incom ng ac i nput power
to dc power for the inverter and for float charging the battery. The

i nverter continuously coverts the dc power to ac power to supply the
critical load. The inverter output nust synchronize with the bypass ac
power source, provided that the bypass ac power source is within the
speci fied vol tage and frequency range.

2.2 Battery - Energency Operation (Loss or deviation of AC I nput Power)

VWhenever the ac input power source deviates fromthe specified tol erances
i ncluding conplete failure, the inverter nust draw power fromthe battery
system and supply AC power to the critical load w thout any interruption
or switching transient. The battery system nust supply power to the
inverter for the specified protection time or until return of ac input
source. Provide an audible alarmto indicate the UPS is on battery and
provide provisions for a renote alarmsignal to be sent via the

conmuni cati on network and a relay output, allowi ng startup of a secondary
power source or orderly shutdown of the critical | oad.

. 2.3 Failure of AC I nput Power to Return

If the ac input power fail to return before the battery voltage reaches
the discharge Iimt, then the UPS system nmust di sconnect fromthe critica
| oad to safeguard the battery.

. 2.4 Rechar ge

Upon restoration of normal power to the UPS unit, the input converter and
out put inverter nust simnultaneously recharge the batteries and provide
regul ated power to the critical |oad.

2.5 Transfer to Static Bypass AC Power Source

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Choose the first paragraph for non-redundant
systens, i.e. single nmodule, parallel multi-nodule,
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or scal able unit non-redundant UPS. Choose the
second paragraph for redundant systens to include
scal able unit internal redundant and scal abl e unit
r edundant .

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

[When the UPS controller senses an overload, two or nore inverter shutdown
signals or degradation of the inverter output, the static bypass switch
automatically transfers the critical load fromthe inverter output to the
bypass ac power source without an interruption of power. |If the static
bypass ac power source is outside of specified tolerance limts, the UPS
and the critical |oad shut dowmn. Transfer to static bypass can al so be
done manual |y (requested bypass). Transfer to bypass does not take place
under these conditions: 100% stepload; and, |oss or return of input
power, nomentary sags, surges or spikes on the input to the UPS.

][When the UPS controller senses an overload, two or nore inverter shutdown
signals or degradation of the inverter output, the static bypass swtch
automatically transfers the critical load fromthe inverter output to the
bypass ac power source without an interruption of power only if the
connected | oad exceeds the capacity of the remaining on-line nodules. |If
the static bypass ac power source is outside of specified tolerance
[imts, the UPS and the critical |oad shut down. Transfer to static
bypass can al so be done manual |y (requested bypass). Transfer to bypass
does not take place under these conditions: 100% stepload; and, |oss or
return of input power, nonentary sags, surges or spikes on the input to
t he UPS. ]

2.2.6 Transfer to |Inverter

Provide a static bypass switch that is capable of automatically
transferring the | oad back to the inverter output after the inverter
overload condition has returned to nornmal conditions. Transfer only occurs
once the two sources are synchronized. UPS systemlogic is to nonitor the
nunber of retransfer's within any one-hour period and is to allow 1 to 3
transfers in order to prevent cyclical transfers caused by overl oads.

[2.2.7 Mai nt enance Bypass
EE R b S b b R I b b I S I R R S R I S S R R I R I S b I R b R S R O I

NOTE: The mpjority of systens should provide an
ext ernal mai ntenance bypass in order to isolate the
UPS for maintenance. Internal switches stil
provi de a benefit, but do not provide conplete
i sol ati on when doi ng nai ntenance (arc flash hazard
still exist). The configuration on the naintenance
bypass is covered nore fully later in paragraph
' MAI NTENANCE BYPASS CI RCUI T' .

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Provide the systemw th an external nake-before-break nmai ntenance bypass
cabi net/panel to electrically isolate the UPS during routine mai ntenance
and service. Mnual transfer to the mai ntenance bypass circuit transfers
the critical load fromthe inverter output to the bypass ac power source
wi t hout disturbing the critical |oad bus.

1[2.2.8 Of-Battery (Battery Mintenance)
Provide a battery protective device which disconnects the battery fromthe

rectifier/charger and inverter for maintenance. The device may be | ocated
external to the UPS cabinet. The UPS nodul e continues to function and
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neet the perfornmance criteria specified except for the battery back-up
time function.

1[2.2.9 Failure of a Mdule
E R IR R I I b I I I I I I I I E E E E E E E E E E E E E E E E I I I I I I R I I
NOTE: Delete for non-redundant
systens, i.e. single nodule, parallel nulti-nodule,
or scal able unit non-redundant UPS.

kkhkkhkkhkkhhkkhhkkhhkhhkhhkhhkhkhhkhhkhhkhhkhhkhhkhkdhhkhhkhhkhhkhhkhkkhkhkkhhkk hkrhkhhkhhkhkhkhkk kkkihkihkihkhkk khkkikkikki*x*%

In a redundant configuration, failure of one nodul e causes that nodule to
be disconnected fromthe systemcritical |oad bus by its interna
protective devices and its individual output protective device. Renaining
nodul e(s) are to continue to carry the | oad.

1[2.2.10 UPS Modul e Servi ci ng
E R IR R I I b I I I I I I I I E E E E E E E E E E E E E E E E I I I I I I R I I
NOTE: Delete for non-redundant systens, i.e. single
nodul e, parallel multi-nodule, or scalable unit
non-r edundant UPS.

kkhkkhkkhkkhhkkhhkkhhkhhkhhkhhkhkhhkhhkhhkhhkhhkhhkhkdhhkhhkhhkhhkhhkhkkhkhkkhhkk hkrhkhhkhhkhkhkhkk kkkihkihkihkhkk khkkikkikki*x*%

Provi de a neans the manual |y di sconnect the UPS nodules fromthe critica
| oad bus for nmintenance without disturbing the critical |oad bus.

12.2.11 Conponent Perf or mance

Do not exceed 75% of the working voltage and current ratings as

est abl i shed by the manufacturer on solid-state power components and

el ectronic devices. Do not exceed 75% of the operating tenperature of
sol i d-state conponent sub-assenblies. Use conputer grade electrolytic
capacitors and operate at no nore than 95% of the voltage rating at the
rectifier charging voltage.

2.3 GENERAL UPS SYSTEM COVPONENTS AND FABRI CATI ON
2.3.1 Sem conduct or Fusi ng

Prot ect power sem conductors with fast-acting fuses to prevent cascaded or
sequenti al sem conductor failures. Bolt fuses at both ends to bus bars to
ensure nechani cal and electrical integrity. |Indicator |lanp or display
panel denoting bl own fuse conditions nust be readily observable by the
operator wi thout renmoving panels or opening cabi net doors.

2.3.2 EM /RFI Protection

Provide an UPS that conplies with and is |abeled conpliant, with
FCC Part 15, Subclass B, Cass A

2.3.3 Internal Wring

Wring practices, materials, and coding nust be in accordance with the
requi renents of NFPA 70, OSHA, UL 1778, and other applicabl e standards.
Protect wire runs in a nanner whi ch separates power and control wring.
Provide control cabling that is at least No. 16 AWG extra-flexible
stranded copper. Logic-circuit wiring nay be snmaller. Provide ribbon
cables that are at least mnimum No. 22 AWG Provide control wiring with
permanently attached w re nunbers.
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2

2.

. 3.4 Internal Assenbly

The printed circuit board (PCB) subassenblies are to be nounted in
pul | -out sw ng-out trays where feasible. Provide cable connections to the
trays that are sufficiently long to all ow easy access to all conponents.
Where not feasible to nmount PCB subassenblies in pull-out or sw ng-out
trays, then nmount themfirmy nounted inside the enclosure. Monitor every
PCB subassenbl y. I nclude sel f-test and diagnostic circuitry in the logic
circuits such that a fault can be isolated down to the PCB subassenbly

| evel . When used, control logic cards are to have test points or |ogic

i ndicators on the front edge of the control |ogic card and be | abel ed.

.3.5 Cabl e Lugs and Term nati ons

.3.5.1 Cabl e Lugs

Provi de appropriate conpression type lugs or pre-drilled bus bars on al
ac and dc power connections to the UPS system and battery as required.
Al unmi num or bare copper cable lugs are not suitable.

.3.5.2 Ter m nati ons

Supply term nals for making power and control connections. Provide
termnal block for field wiring ternminals. Provide term nal blocks that
are the heavy-duty, strap-screw type or screwterninals that are
integrated into renovabl e plugs. Locate term nal blocks for field wring
in one place in each nodule. Extend control wiring to the term nal block
location. Any terminal point is linmted to land a maxi mum of two wires.
VWere control wiring is attached to the sane point as power wiring,
Provide a separate terminal where control wiring is attached to the sane
point as power wiring, . |If bus duct is used, provide bus stubs where bus
duct enters cabinets.

3.6 Cabi net s

ER R IR I I R R R R R I I I R R R R I I R R R R S I I I R R R R I I I I R R R S I I I R O I I I R R R S I I I
NOTE: UPS units are nornally made to be handl ed by
a fork lift.

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

Install the UPS systemin cabinets of heavy-duty structure neeting the
NEVA PE 1 standards for floor nmounting. Provide a structurally adequate
UPS nmodul e that can be forklift handled and |ifted. [Provide renpvabl e
lifting eyes on top of each cabinet.] Provide the UPS nodul e cabinet with
hi nged and key | ockabl e doors on the front only and with assenblies and
conponents accessible fromthe front. Provide dead-front construction
behi nd the door for those UPS nodul e cabinets that are not | ockable.
Operating controls are to be |located outside the | ocked doors. |nstal

i nput, output, and battery cables through the top or bottom of the cabinet.

[2.3.6.1 Cabi net Fi ni sh

kkhkkhkkhkkhhkkhhkkhhkhhkhhkhhkhkhhkhhkhhkhhkhhkhhkhkdhhkhhkhhkhhkhhkhkkhkhkkhhkk hkrhkhhkhhkhkhkhkk kkkihkihkihkhkk khkkikkikki*x*%

NOTE: On Arny projects choose the bracketed option;
ot herwi se delete. Designer needs to coordinate with
the requirenents found in UFC 3-560-01 for arc-flash
si gnage requirenents.

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

Provi de an equi pnrent cabinet that is cleaned, prinmed and painted in the
manuf acturer's standard colors, in accordance with accepted industry
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standards. Cabinets are to be | abeled in accordance with NFPA 70 and
NFPA 70E.

1]2.3.6.2 Factory Applied Finish

Provide electrical equipnment with a factory-applied painting systens
which, as a mininum neets the requirenents of NENVA 250
corrosion-resi stance test.

[2.3.6.3 Drawout Assenblies
ER R IR R I I R R R R I I I I R R R R I R R R R I I R R R R S I A R R R R I I R O I I I I R R R R S I I
NOTE: Drawout applies to large units for renoving
inverter nmodul es, static switches assenblies, etc.
This is not a standard option even on larger units.
Delete for units smaller than 500 kVA

Rk Ik Sk kR IR R R O O Ok e S S R AR Ik R R O o O R O I S bk b R

Provide a neans of lifting, either and overhead device or a hoisting
device for drawout assenblies weighing 23 kg 50 | bs or nore. Device can
either be part of the UPS or a separate portable device that can be used
to performthe lifting.

12.3.7 Manuf acturer's Namepl at es

Provi de a naneplate for each item of equi pment bearing the manufacturer's
nane, address, nodel nunber, and serial nunber securely affixed in a
conspi cuous pl ace; the naneplate of the distributing agent will not be
accept abl e.

2.3.8 Fi el d Fabricated Nanepl at es

ASTM D709. Provide | aninated plastic naneplates for each equi pnent

encl osure, relay, switch, and device; as specified or as indicated on the
drawi ngs. Provide an inscription on each nanmeplate that identifies the
nane of the item calculated short circuit rating with date, and source of
power e.g. 'Panel Ain Electrical Room 103'. Provide naneplates that are
made of nelamne plastic, 3 mr 0.125 inch thick, white with [black]] ]
center core. Provide the naneplate with a surface that is natte finished
and that has square corners.. Accurately align lettering and engrave into
the core. Provide nanmeplates that are at least 25 by 65 mm 1.0 by 2.5
inches with a mininumlettering size of 6.35 mr 0.25 inch high norma

bl ock style.

2.3.9 Saf ety

Provide UPS with instruction plates including warni ngs and cauti ons,
suitably located, and describing any special or inmportant procedures to be
followed in operating and servicing the equi pnent. Provide control pane
di spl ays, which al so provide warning nessages prior to performng a
critical function.

2.3.9.1 Mai nt enance | sol ation
Al'l energized ternminals, both AC and DC, and control voltage exposed
points are to be insulated or enclosed to ensure the safety of mmintenance

personnel. Provide the systemwi th the ability to isolate the static
switch to enable repair when the UPS is bypassed.
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2.3.9.2 Renot e Enmergency Power O f (REPO Switch

Provide a renmote energency power off switch that is separate fromthe
UPS. Provide a red, pushbutton with a cover with a |abel indicating "UPS
Emer gency Power Of". The switch disconnects all breakers or contactors

i ncluding battery, input, output, and bypass breakers when activated.

2.4 TECHNI CAL REQUI REMENTS UPS SYSTEN RATI NGS

Unl ess stated otherw se, the paraneters listed are under full output |oad
over the range of 0.9 | agging power factor to 0.9 | eading power factor,
with batteries fully charged and floating on the dc bus and with nomi na

i nput vol tage.

2.4.1 UPS SYSTEM LOAD PRCFI LE
EE IR R I Sk S S I S S S R R Rk I I S kS R R Rk I S Rk I S I R Sk I O

NOTE:
The UPS may exhibit | oad interface problens with
certain types of ac load. The itens which present
the greatest problens are notors, transfornmers,
el ectric discharge lighting, and SCR and mag- anp
power supplies. Problens with these | oads are
caused by either |load nonlinearity or inrush
currents required for their operation. The

Contractor will be better able to acconmpdate
specific applications if well-defined |oad data is
avai | abl e.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Provide an UPS systemthat is conpatible with the | oad characteristics
defined in the LOAD PROFI LE bel ow and | oad configuration. The UPS system
is to provide conmpensation for UPS/|oad interaction problens resulting
fromnonlinear |oads or transformer and nmotor inrush.

LOAD PROFI LE
Type of |oad:
Dat a processing equi pment. Size of load: | ][ kVA] [ KW,
[ ]Jvoltage, [[ ] power factor].
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O
NOTE: If known, provide the actual naneplate ful
| oad anps and the | ocked rotor code letter. |If not

known, delete the option

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

Motors - type [ ]. Size of load: | ] hor sepower, | ] vol t age[
[ ] full load anps, | ] locked rotor code letter].

El ectric Discharge Lighting. Size of load: [ ][ kVA] [ KW,
[ ]Jvoltage, [][ ] power factor].

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Variabl e Frequency Drives that are powered
froman UPS, need to be specified with input
i nduct ors.

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

Vari abl e Frequency Drive(s). Size of load: | ] hor sepower,
[ ]vol t age
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Load switching pattern: [unswi tched][cycled daily][cycled hourly][operated
by thernostat][building mnanagenment systemcontrol ]|
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O
NOTE: Coordinate this with the UPS System Load
Profil e paragraph. Power factors have been
improving and it is beconing conmon to have 0.9
| aggi ng or hi gher power factor.

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 S R R R R O

St eady-state characteristics: [0.9 |agging]]| ] power factor

Special factors: [harnonic characteristics - Total Harnonic Distortion
[ ] percent][high el evation][nonstandard input and out put
vol t ages] [ ].

2.4.2 Syst em Requi renent s
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O
NOTE: Typical capacities in kVA are 10, 15, 20, 30,
40, 50, 80, 100, 125, 150, 225, 250, 275, 300, 500
and 750.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: System capacity for single nodule UPS is sane
as nodul e capacity. Paralleling can be for capacity
or for redundancy. Parallel redundant UPS typically

provi de on additional nodule that can be down while

still carrying the entire |oad.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

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

NOTE: Scal able Unit sizes listed can vary from

manuf acturer to manufacturer as well as the nunber

that can be paralleled. If paralleling nmore than 4

nodul es, check with the main manufacturers for

avail ability.
R I I S Sk S S S I R S I R S I
The UPS is to support and maintain full battery charging under the
followi ng conditions: indicated environnental conditions, a.c input
vol tage range, air filters blocked up to 50% and a single failed fan. The
UPS size and configuration is indicated bel ow

[ Single Mdule (non-redundant). Provide one UPS sized for [ ] kVA and
[ ] kw

]

[ Parallel Systemis conprised of [ ] UPS
system | evel redundancy. The parallel systemis sized for [__ ]
kVA and [ ] kW]

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

NOTE: Scal able units are flexible so there are
several choices. The power nodule are the units
that provide the | oad and can provide interna
redundancy if desire. The total load is the
estimated demand for the critical load. The UPS
system nodul e is the overall controlling nodule.
Exampl e: One can have a system nodul e at 60 kVA and
have two 20 kVA power nodules to allow for future
expansi on.
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EE R R S I R R I R I R I R S R R R O S R R I R I R R S R R R R

[ Scal abl e Units. Each UPS power nodule is rated [10][20][25][ ]
kVA. Provide at least [ ] UPS power nodul es to handl e the system
| oad. [Provide one additional UPS power nodules for interna
redundancy] The total load is [ ] kVAand [ ] kW The UPS
systemnodule is sized for [ ] kVAand [ ] kW

]

2.4 Battery Capacity

*k k%

R b Sk bk R Rk O S I SRR I Rk S b R R I O R Rk Ik O R I b

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 may be
required.

| EEE 450 defines end of |ife to be at 80% of the
initial capacity. The industry standard is to size
an end of life battery for 125% of initial

capacity. Choose 125% unl ess anot her value is
required.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Di scharge tinme to end voltage: [10][15][30]] ] mnutes, at 25 degrees C

77

degrees F. Provide a battery that is capable of delivering

[125] [ ] percent of full rated UPS kWl oad at 0.9 power factor at
initial start-up.

2.4. 4

Static Switch

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: The static switch or static disconnect is a
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 AlIC.
Interrupting capacities are normally found on the
single line diagramor in the short circuit

cal cul ations provided with the draw ngs.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

[ ] amperes (continuous duty)
2.4.5 Short Circuit Wthstand Rating

Braced for at least [ ] anperes symmetrical interrupting capacity.
2.4.6 AC | nput

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Be certain that units having foreign voltages
are clearly specified since they are not standard
for U S. nanufactured products.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

a.

Vol t age [208][240][480][ ] volts line-to-line.

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

NOTE: Scal abl e unit systens do not conme with an
out put transforner, so the input and output voltage
needs to be the sane when editing. Transfornerless
help with the efficiency of the UPS unit and keeps
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the foot-print smaller. Single unit UPS are stil
avai |l abl e with step-down output transforners

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

b. Nunmber of phases: Three-phase[ + neutral] + ground configuration..

c. Voltage Range: Plus 10 percent, ninus 15 percent nominal (no battery
di scharge), without affecting battery float voltage or output voltage.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Use 50 Hz for units shipped or purchased in
Eur ope

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

d. Frequency: [60][50] Hz, plus or ninus 5 percent.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: For scal able units choose the second
bracketed option. For other type units, choose the
first bracketed option.

ER R IR I I R R R R R I I I R R R R I I R R R R S I I I R R R R I I I I R R R S I I I R O I I I R R R S I I I
e. Power walk-in: [20 percent to 100 percent input current over 10 to 15
seconds.] [O percent to 100 percent input current over 10 to 15
seconds with an adjustable setting that can be set from5 seconds to

30 seconds. ]

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Total harmonic current distortion (THD) is
usually 5 percent. If UPS will be supplied froma
generator, the generator capacity nust be at |east
twice the UPS capacity if THD exceeds 5 percent.
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O
f. Total harmonic current distortion (THD) reflected into the prinmary
line: [5][10] percent maxi numat full |oad.

g. Sub-cycle magnetizing inrush: [2 to 3]] ] tinmes full load current
for nodul es without an isolation transforner.

h. Input surge protection: per |EEE C62.41.1 and | EEE C62.41.2, neeting
| EEE C62.41 requirenent of Category B3 6kV, 100k Hz ring wave and 6kV,
conmbi ned wave.

i. Input power factor: Lagging from 1-100 percent | oad.
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O
NOTE: Delete transformer inrush paragraph if input
isolation transforner is not required. For
transformer sub-cycle inrush, selecting a | ower
value like 6 or 4 in lieu of the range (4 to 8) is
better for coordination of UPS feeder protection but
m ght add some cost and extra components. |If the
range i s selected than upstream breaker shoul d have
i nst ant aneous current adjustnent.

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

[ h. Transfornmer sub-cycle nagnetizing inrush: [5 to 8]] ] tinmes full
load current with optional isolation transformer and optional input
filter.
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2.4.7 AC CQut put

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

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

NOTE: Scal abl e units do not cone w th an out put
transformer, so the input and output voltage needs
to be the same when editing. These scal able,
expandabl e nmodul e systens are typically 208V, 480V,

and 600V. Transformerl ess designs help with the
efficiency of the UPS unit and keeps the foot-print
smaller. Single unit UPS are still available with

st ep- down out put transformers.
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O
a. Voltage [208][220][240][480][____ ] volts line-to-lineg[
[120][127]1[277] ] volts line-to-neutral].

b. Number of phases: Three-phase[ + neutral] + ground configuration.

c. Voltage regul ation
(1) Balanced load: Plus or minus 1.0 percent.
(2) 50 percent |oad inbal ance, phase-to-phase: Plus or ninus 2 percent.
(3) 100 percent |oad inbal ance, phase-to-phase Plus or ninus 3 percent.

(4) Voltage drift: Plus or minus 1 percent over any 30 day interva
(or length of test) at stated anbient conditions found in
par agr aph Envi ronmental Conditions.

d. Voltage adjustment: Plus or mnus 5 percent.
e. Frequency: [60][50] Hz.

f. Frequency regulation: Plus or minus 0.1 percent, when on internal
oscillator. Internal oscillator is to be tenperature conpensated.

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 (RVS voltage): Provide a systemthat neets the
followi ng voltage THD | evel s: maxi num of 4% RMS total,2 percent total
with 100 percent on any single harnonic (linear |oad) and 5 percent
RVS total for up to 100 percent nonlinear | oad.

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

NOTE: The | oad factor range can vary with the
presence of a transformer. choose the first set of
brackets in "i" when the UPS does not have a
transformer and choose the second set of brackets
when there is a transfornmer or provide own val ues.
The | oad factor range is the range the UPS can

operate at without derating.
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O
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k

Load power factor operating range (without derating): [0.9 leading to
0.9 lagging][0.95 leading to 0.9 |agging][ ].

Phase angl e di spl acenent/i nbal ance:

(1) Bal anced | oad: 120 degrees plus or nminus [0.5][1] degree of bypass
i nput .

(2) 50 percent |oad inbal ance phase-to-phase: 120 degrees plus or
m nus 3 degrees of input.

Inverter overload capability (at full voltage with plus or mnus 2
percent regul ation) (excluding battery):

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

NOTE: Designer needs to determ ne the overl oad
requi renents agai nst protection for the |oad. Any
nunber can be used that falls within the range for
each percent overload. Default values are 10

m nutes for 125 percent and 60 seconds for 150
percent.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

m

(1) 125 percent load for [10 m nutes][30 seconds][60 seconds]]| ].
(2) 150 percent |oad for [60 seconds][40 ns].

(3) Fault clearing. Provide an UPS that is able to maintain output
current during a fault condition for 20 cycles if bypass is
unavail able or 1 cycle with bypass available. |If the fault is not
cleared and a bypass is available, the UPSis to transfer to
bypass without interruption to clear the fault.

Load sharing of parallel nodules: Plus or minus 5 percent at ful
rated system | oad.

Bypass Overl oad Capability.

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

NOTE: For scal able units choose the second option
Choose the first option for all others.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

150 percent |oad for 15 seconds.

Expandabl e units. 125 percent continuous at rated output voltage
(phase-to-phase). 1000 percent for 1000 mlliseconds.

Transi ent Response

.1 Vol t age Transients

100 percent |load step: Plus or minus 5 percent.
Loss or return of ac input: Plus or mnus [1][5] percent.

Automatic transfer of |load from UPS to bypass: Plus or mnus 1
percent.

Manual retransfer of |oad from bypass to UPS: Plus or mnus 5
percent.
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EE R R S I R R I R I R I R S R R R O S R R I R I R R S R R R R

NOTE: The default value is 20 milliseconds unless a
faster recovery tinme is required. For scal able

units, use 50 mlliseconds.
EE IR I b R S I I I I IR I I I IR I I R S R I I I I R I R I I R R I I I I I I R R I S I S b E b I IR I R I R I S I I b b I b b I b I

e. Response tine: Recovery to 1 percent of nonminal within [20][50][16]
mlliseconds where there was a naxi mum devi ati on from nom nal system
out put of volts plus or mnus 5 percent.

2.4.8.2 Frequency

a. Transients: Plus or minus 0.6 Hz maxi mum

R I S S S S I S I R R S R I S O R S S I
NOTE: If there is a generator in the project, which
will power the UPS during a utility power outage,
t hen choose the second option

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

b. Slew Rate: under all conditions of operation, [provide 0.4 to 1.0 Hz
per second][0.25 to 0.8 Hz per second].

2.4.9 Ef ficiency

[

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

NOTE: Efficiencies do vary some with the size of
the UPS; however, the variance between | ower rated
UPS and hi gher rated UPS have narrowed. Al nost al
sizes in doubl e-conversion node will neet 94% The
hi gher doubl e-conversion efficiency is 97% UPS
systens | oaded to 50 percent will typically see a
reduction of 1-2 percentage in efficiency. Units
with a transformer could have a | ower efficiency.

Del ete systemefficiency requirements for single
nmodul e UPS syst ens.

Energy Star only covers the battery charging
systens and the AC-DC/ AC- AC power supplies. Energy
Star does not cover all components of the conplete
UPS System Energy Star UPSs cannot be one of the
foll owi ng types:

(a) Products that are internal to a conputer or

ot her end | oad.

(b) Industrial UPSs designed to protect critica
control, manufacturing or production processes.

(c) Uility UPSs that are part of electrica

transm ssion and distribution

(d) Cable TV UPSs designed to power cable

di stribution systens.

(e) UPSs designed to conply with specific UL safety
standards for safety-related applications e.g.
enmergency |ighting, nedical diagnostic equi pnment
(f) UPSs designed for nobile, ship board, marine or
ai rborne applications.

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

a. M nimm Single-Mdule Efficiency: [94]] ] percent at full |oad kW
and [92]] ] percent at 50 percent | oad.
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[b. Mnimm System Efficiency: 93 percent at full systemload kW

—_—— —

o

Provi de Energy Star |abel ed battery chargi ng systems and AC- DC/ AC- AC
power supplies. Provide proof of Energy Star |abel for battery
chargi ng systens and AC-DC/ AC- AC power supply products.

]
[2.4.10 Ener gy Savi ng Mode
R I S S S S I I R R R O R S I

NOTE: The UPS industry has devel oped various energy
saving nmethods. |If this is desired then edit
appropriately; otherwi se, delete. Smaller units may
not have this option available. There are sone
i ssues that need to be considered since energy
savi ng nmet hods typically do not regulate the voltage
or the frequency, Areas with unstable power may not
consider this appropriate. UPS installations that
requi re the doubl e-conversion to filter (clean-up)
t he i ncom ng power shoul d not enable an energy
saving node that allows facility power to the

critical load. |If the UPS unit is powering IT
equi prents (such as a data center), choose 2
mlliseconds; otherwise 13 milliseconds is

accept abl e.

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

Provide the UPS with an energy saving node that operates by having the

i nverter charged and batteries on at all times, while the main power to
the output is through the static bypass switch. Wen a power problemis
sensed, the systemis to operate in doubl e-conversion node and revert to
energy saving node after a pre-set period of tinme. Maxinmumtransition
time is [2][13] mliseconds.

]12.5 UPS MODULE

2.5.1 Ceneral Description
R IR Rk S S S I S R I S I R S I S I R I I S
NOTE: This part is for Scalable units only. If a
scalable unit is not desired, then delete this part.

IR R R R R R R E R R R R R R R R R E R E R R EE R E RS R EREEEREREEEREEEREREEEEEEEREEEREEREREEEREEREEEERI

UPS nmodul e consi sts of an input converter, output converter, with
associ ated transfornmers, synchronizing equi pnment, protective devices,
surge suppression, and accessories as required for operation

2.5.1.1 I nt erchangeability

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

2.5.1.2 Rectifier/Charger Unit

Scal abl e, expandabl e nodul ar i nput converts for the systemare to be
housed wi thin renovabl e power nodul es. |nput converters control the power
fromthe nmains i nput of the system provide the necessary UPS power for
precise regul ation of the DC bus voltage, battery charging, and nain

i nverter regul ated out put power.
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2.5.1.2.1 I nput Protective Device
R S b Sk S S S I S S S R S S S S S S S R I I S
NOTE: Cal cul ate/verify AIC on the single line
di agram at input of the UPS.

Rk Rk Sk R R R R Sk O S O S I SRR o S Sk S Rk O O b S S R R SRRk S

Provide the rectifier/charger unit with an input protective device. Size
the protective device to accept simultaneously the full-rated | oad and the
battery recharge current. Provide a protective device that is capable of
shunt tripping and has an anperes symetrical interrupting rating of

[ ]. Provide the protective device with an under-voltage release to
open automatically when the control voltage is |ost.

[2.5.1.2.2 I nput Isolation Transforner
R IR I Sk S S I S I S S S R Sk S S Ik Sk I R Rk Sk I S I kS I Rk S

NOTE: An input isolation transformer is not
normal Iy required. Delete unless specifically
required to be part of the UPS. Also, delete when
requiring scal abl e, expandabl e nodul ar UPS systens.
I solation transfornmers provide isolation of line
i nduced EM, conmon node noi se and dc offsets. Some
of the UPS manufacturers require a separate cabinet
for the transformer.

UPS industry is transitioning away fromtransforners
being part of the UPS. Having the transforner
separate can save space, reduce cooling, inprove
energy efficiency, reduce weight and cost. In
general, those unit smaller than 200 kWwi ||l benefit
nore by not having a transformer as part of the

UPS. The threshold | evel of 200 kWis increasing as
nore nmanufacturers go to "transfornerl ess" designs.

Transformers rated 500 kVA and hi gher typically have
the transfornmer connections on the backside.

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

The rectifier unit is to use a dry-type, isolated-w nding power
transformer. The transforner's hottest spot w nding tenperature nust not
exceed the tenmperature Iimt of the transfornmer insulation material when
operating at full load. Provide a transformer with Cass H, 150 degrees C
rise insulation. [Transforner connections are to be accessible fromthe
front.] If there is a separate transforner cabinet, it is is to match the
UPS cabinet and attach to it.[ Provide a Departnent of Energy CSL-3
transformer.]

12.5.1.2.3 Power Wl k-1n

I nput convert is to have an adjustable soft-start (either by manufacturer
or owner), capable of limting the input current formO percent to 100
percent of the input over a default 10 second period when returning to ac
i nput bus frombattery operation. The change in current over tinme is to
be done in a |inear nmanner.

2.5.1.2.4 Si zi ng

Size the rectifier/charger unit for the followi ng two sinultaneous
operating conditions:
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a. Supplying the full rated load current to the inverter

b. Recharging a fully-discharged battery to 90 percent of rated
anpere-hour capacity within ten tinmes the discharge tine after norma
ac power is restored.

2.5.1.2.5 AC Input Current Limting

Provide a circuit to the input converter that controls and limts the
current draw formutility to 130 percent of the rated UPS output. During
conditions where input current limt is active, the UPS systemis to be
abl e to support 100 percent of the |load, charge the batteries at 10
percent of the UPS output rating, and provide voltage regulation wth

mai ns devi ation of +15/-5 percent.

Rk Rk Sk R R R R Sk O S O S I SRR o S Sk S Rk O O b S S R R SRRk S

NOTE: Delete second step current linmting option if

the UPS systemw || not be supplied with ac power

froman auxiliary generator systemor if the

generator has been sized to accommodate the higher

i nput current.
R IR I Sk S S I S I S S S R Sk S S Ik Sk I R Rk Sk I S I kS I Rk S

[ Second step current limting: Provide the rectifier/charger unit with a

second-step input current limt. Provide a separately adjustable
second-step current lint that is adjustable from85 percent to 125
percent of the nmaxi mum di scharge current with initial setting at 100
percent. Activate the second-step current-limt circuit by a dry contact
signal fromthe generator.

12.5.1.2.6 Battery Charging Current

a. Primary current limting: Battery-charging current is to be voltage
regul ated and current limted. Provide a separately adjustable
battery-charging current limt that is adjustable from 1 percent to 20
percent of the nmaxi num di scharge current. Set the Iinmt at the factory
to 10 percent. After the battery is recharged, the rectifier/charger
unit naintains the battery at full float charge until the next
operation under input power failure. Battery charger is capable of
provi di ng equalizing charge to the battery.

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

NOTE: Delete second step current limting if the
UPS system (paragraph below) will not be supplied
with ac power froman auxiliary generator system or
if the generator has been sized to acconmpdate the
recharge current of the battery. Second step
current limt is usually found in larger units of
150kVA and above.

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

[ b. Second step current Iimting: The rectifier/charger unit is also to
have a second-step battery current limt. Provide a separately
adj ust abl e second-step current limt that is adjustable fromO percent
to 20 percent of the maxi mum di scharge current with initial setting at
[1][20][ _] percent. The second-step current-limt circuit is
activated by a dry contact signal fromthe generator set controls and
it wll prevent normal rate battery recharging until utility power is
restored.
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12.5.1.2.7 DC Ripple (Qutput Filter)

Rectifier/charger unit is to mnimze ripple current and vol tage supplied
to the battery; the ripple voltage into the battery is not to exceed 1
percent RVS of the float voltage. Ensure the AC ripple voltage of the
rectifier DC output does not exceed 0.5 percent of the float voltage.

[2.5.1.2.8 DC Vol t age Adj ust nent
EIR IR IR R R S I I I I I I I I I I R R S I I R I R IR R IR I R R S R b A I I IR R R I b I b b E b I I I R I R I b b b b b I I b b b b b b b
NOTE: Delete this requirenent on units snaller than
50 kVA.

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

Provi de a nmanual nmeans at the rectifier/charger unit that allows for
adjusting the dc voltage for battery equalization in order to provide
voltage within plus 10 percent of nominal float voltage.

12.5.1.2.9 Battery Isolation Protective Device

Provi de the nodul e or external battery systemw th a dc protective device
to isolate the module fromthe battery system The protective device size
and interrupting rating are as required by systemcapacity and is to
incorporate the trip required by circuit design. Provide the protective
device with a provision for locking in the "off" position

[2.5.1.2.10 Battery Equalize Charge
EIR IR IR R R S I I I I I I I I I I R R S I I R I R IR R IR I R R S R b A I I IR R R I b I b b E b I I I R I R I b b b b b I I b b b b b b b
NOTE: Delete this requirenent on units snaller than
50 kVA.

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

Equal i ze charge tiner is to provide an equalizing charge automatically to
the battery after a 30 second or longer utility outage. The equalize
charging time is to be adjustable formO0-72 hours. Provide a nmanua
override for the automatic equalize circuit.

12.5.2 CGeneral Description
R IR I Sk S S I S I S S S R Sk S S Ik Sk I R Rk Sk I S I kS I Rk S
NOTE: This option applies to single-nodule and, in
some renmote cases, nulti-nmodul e UPS systens that are
not specifically required to be scal able. Most
applications do not require an isolation transforner

as part of the UPS, so delete unless required.
ER R IR I I R R R R R I I R R R R R I I I R R R S I I R R R R R S S I R R S I I I R O I R I I I R R R R S I I I I

UPS nodul e consists of a rectifier/charger unit and a 3-phase inverter
unit with their associated transforners, synchroni zing equi pnent,
protective devices, surge suppression, [input isolation transfornmer,] and
accessories as required for operation

2.5.2.1 I nt erchangeability
The subassenblies in one UPS nodul e are to be interchangeable with the
correspondi ng nodul es within the sane UPS, and from one UPS systemto
anot her of identical systens.

2.5.2.2 Rectifier/Charger Unit
Provide a solid state rectifier/charger unit that converts alternating
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current to direct current, and provides regulated direct current to the dc
bus, supplying power to the inverter and charging the battery plant.

2.5.2.2.1 I nput Protective Device
ER R IR I I R R R R R I I R R R R R I I I R R R S I I R R R R R S S I R R S I I I R O I R I I I R R R R S I I I I
NOTE: Cal culate/verify AIC on the single |ine
di agram at input of the UPS.

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

Provide the rectifier/charger unit with an input protective device. Size
the protective device to accept simultaneously the full-rated | oad and the
battery recharge current. Provide a protective device that is capable of
shunt tripping and has an anperes symetrical interrupting rating of

[ ]. Provide the protective device with an under-voltage rel ease to
open automatically when the control voltage is |ost.

[2.5.2.2.2 I nput 1solation Transforner
EE R b S b b E S b I b R S I R R S R I S R R I R I S b R S S R S I I

NOTE: An input isolation transformer is not
normal Iy required. Delete unless specifically
required to be part of the UPS. Also, delete when
requi ring scal abl e, expandabl e nodul ar UPS systens.
I solation transfornmers provide isolation of line
i nduced EM, common node noi se and dc of fsets. Sone
of the UPS manufacturers require a separate cabinet
for the transfornmer.

UPS industry is transitioning away fromtransforners
being part of the UPS. Having the transformer
separate can save space, reduce cooling, inprove
energy efficiency, reduce weight and cost. In
general, those unit smaller than 200 kWwi || benefit
nore by not having a transformer as part of the

UPS. The threshold | evel of 200 kWis increasing as
nore manufacturers go to "transfornerl ess" designs.

Transformers rated 500 kVA and hi gher typically have
the transforner connections on the backside.

Rk Rk Sk R R R R Sk O S O S I SRR o S Sk S Rk O O b S S R R SRRk S

The rectifier unit is to use a dry-type, isolated-w nding power
transformer. The transforner's hottest spot w nding tenperature nust not
exceed the tenperature Iimt of the transfornmer insulation naterial when
operating at full load. Provide a transfornmer with Cass H 150 degrees C
rise insulation. [Transforner connections are to be accessible fromthe
front.] |If there is a separate transforner cabinet, it is is to match the
UPS cabinet and attach to it.[ Provide a Departnment of Energy CSL-3
transfornmer. ]

12.5.2.2.3 Power Wl k-1n
Protect the rectifier/charger unit with a power wal k-in feature such that
when ac power is returned to the ac input bus, the total initial power
requi renent will not exceed 20 percent of the rated full |oad current.
This demand is to gradually increase to 100 percent of the rated full |oad
current plus the battery charging current over the specified time interval.

2.5.2.2.4 Si zi ng

Size the rectifier/charger unit for the followi ng two sinultaneous
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operating conditions:
a. Supplying the full rated load current to the inverter

b. Recharging a fully-discharged battery to 90 percent of rated

anper e-hour capacity within ten tines the discharge tine after nornal
ac power is restored.

2.5.2.2.5 AC Input Current Limting
Provide a circuit on the rectifier/charger to limt AC input current to an

adj ustabl e I evel of 100 percent to 125 percent with a factory setting at
[ 100] [ 115] percent.

Rk Rk Sk R R R R Sk O S O S I SRR o S Sk S Rk O O b S S R R SRRk S

NOTE: Delete second step current linmting option if

the UPS systemw || not be supplied with ac power

froman auxiliary generator systemor if the

generator has been sized to accombdate the higher

i nput current.
R IR I Sk S S I S I S S S R Sk S S Ik Sk I R Rk Sk I S I kS I Rk S

[ Second step current limting: Provide the rectifier/charger unit with a

second-step input current limt. Provide a separately adjustable
second-step current lint that is adjustable from85 percent to 125
percent of the nmaxi mum di scharge current with initial setting at 100

percent. Activate the second-step current-limt circuit by a dry contact
signal fromthe generator.

12.5.2.2.6 Battery Charging Current

a. Primary current limting: Battery-charging current is to be voltage
regul ated and current limted. Provide a separately adjustable
battery-charging current limt that is adjustable from1 percent to 20
percent of the maxi mum di scharge current. Set the linmt at the factory
to 10 percent. After the battery is recharged, the rectifier/charger
unit naintains the battery at full float charge until the next
operation under input power failure. Battery charger is capable of
provi di ng equalizing charge to the battery.

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

NOTE: Delete second step current limting if the
UPS system (paragraph below) will not be supplied
with ac power froman auxiliary generator system or
if the generator has been sized to acconmpdate the
recharge current of the battery. Second step
current limt is usually found in larger units of
150kVA and above.

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

[ b. Second step current Iimting: The rectifier/charger unit is also to
have a second-step battery current limt. Provide a separately
adj ust abl e second-step current limt that is adjustable fromO percent
to 20 percent of the maxi mum di scharge current with initial setting at
[1][20][ _] percent. The second-step current-limt circuit is
activated by a dry contact signal fromthe generator set controls and

it will prevent nornmal rate battery recharging until utility power is
rest or ed.
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12.5.2.2.7 DC Ripple (Qutput Filter)

Rectifier/charger unit is to mnimze ripple current and vol tage supplied
to the battery; the ripple voltage into the battery is not to exceed 1
percent RVS of the float voltage. Ensure the AC ripple voltage of the
rectifier DC output does not exceed 0.5 percent of the float voltage.

[2.5.2.2.8 DC Vol t age Adj ust nent

Rk Rk Sk R R R R Sk O S O S I SRR o S Sk S Rk O O b S S R R SRRk S

NOTE: Delete this requirenent on units snaller than
50 kVA.

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

Provi de a nanual neans at the rectifier/charger unit that allows for
adjusting the dc voltage for battery equalization in order to provide
voltage within plus 10 percent of nominal float voltage.

12.5.2.2.9 Battery Isolation Protective Device

Provide the nodul e or external battery systemwi th a dc protective device
to isolate the module fromthe battery system The protective device size
and interrupting rating are as required by systemcapacity and is to
incorporate the trip required by circuit design. Provide the protective
device with a provision for locking in the "off" position

[2.5.2.2.10 Battery Equalize Charge

Rk Rk Sk R R R R Sk O S O S I SRR o S Sk S Rk O O b S S R R SRRk S

NOTE: Delete this requirenent on units snaller than
50 kVA.

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

Equal i ze charge tiner is to provide an equalizing charge automatically to
the battery after a 30 second or longer utility outage. The equalize
charging time is to be adjustable formO0-72 hours. Provide a nmanua
override for the automatic equalize circuit.

12.5.3 I nverter Unit
EE R b S b b R I b b I S I R R S R I S S R R I R I S b I R b R S R O I
NOTE: Choose the first option for all systens
except for scalable unit UPS systems. Second option
is for scalable unit UPS systens.

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

[ Provide a solid-state inverter with sinusoidal output deriving its power
fromthe dc bus (rectifier or battery source) and providing ac power
within specified limts to the critical load. Inverter is to utilize
m croprocessor controlled solid state Pul se Wdth Mdul ati on (PW)
controlled insulated gate bipolar transistor (1GBT) power transistor
technol ogy to shape the ac output.

][ Provide an output converter that constantly devel ops the UPS out put
vol t age waveform by converting the dc voltage to ac voltage through a set

of sem conductor power converters. In both normal operation and battery
operation, the output inverters are creating and output voltage
i ndependent of the nmmins input voltage. Input anomalies such as

brown-outs, spikes, surges, sags and outages do not affect the anplitude
or sinusoidal nature of the output voltage sine wave of the inverters.
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EE R R S I R R I R I R I R S R R R O S R R I R I R R S R R R R

NOTE: Keep this option/paragraph when there is a
generator available to supply power to the UPS.
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O
[ IInclude a bypass phase synchroni zati on wi ndow adj ustnment to optim ze
conpatibility with local engine-generator-set power source.]

2.5.3.1 Qut put Overl oad
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O
NOTE: Choose the first option for all systens
except for scalable unit UPS systems. Second option
is for scalable unit UPS systens.

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

[ Provide an inverter that is able to sustain an overload as specified
across its output termnals. The inverter is to remain on and continue to
operate within rated paranmeters, with inverse-tinme overl oad shut down
protection. |If the overload condition persists beyond the rated
paraneters of the inverter, the load is to be transferred to the bypass
source where the inverter disconnects automatically fromthe critica
| oad bus. |If the bypass source is not available and the overl oad/fault
condition continues, the inverter is to current Iimt for the tine as
determ ned by the nmanufacturer and then shut down to protect the interna
conponents.

][ Provide the output inverter with overload capabilities that allows steady
state overload conditions of up to 150 percent of system capacity to be
sust ai ned by for 30 seconds in nornmal and battery operation. |If the
overl oad condition persists beyond the rated paraneters of the inverter
the load is to be transferred to the bypass source where the inverter
di sconnects automatically fromthe critical |oad bus.]

2.5.3.2 Qut put Protective Device

Provide an output protective device that is capable of opening on an
applied control signal and has the proper frame size and trip rating to
supply overload current as specified. Provide the external output
protective device with provision for locking in the "off" position. The

i nverter output protective device works in conjunction with the bypass
protective device for both manual and automatic |load transfers to and from
bypass power.

[2.5.3.3 Qut put Transf or ner
EE R R S b b b S b b R S I R b R I S S R R I R I b I b I R I S S R O I O

NOTE: Delete the output transforner unless required
or when the design output voltage is different then
t he normal UPS out put voltage. Some of the UPS
manuf acturers require a separate cabinet for the
transformer. The preferred option is a harnonic
mtigating transfornmer instead of a Krated
transf or mer.

UPS industry is transitioning to transfornmerless UPS
nmodul es. Having the transfornmer separate can save
space, reduce cooling, inprove energy efficiency,
reduce weight and cost. In general, those units
snal l er than 200 kWwi || benefit nore by not having
a transformer as part of the UPS. The threshold

| evel of 200 kWis increasing as nore manufacturers
go to "transfornerl ess" designs.
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The inverter output transformer is [harnonic mtigating transformer
type.] [or] [capable of handling up to [K-13]] ] nonlinear |oads as
described in | EEE C57.110].[ Provide a transformer that neets the
requi renents for Departnent of Energy CSL-3.]

12.5.4 External Protection

Provide the UPS module with built-in self-protection agai nst undervoltage,
overvol tage, overcurrent and surges introduced on the ac input source

and/ or the bypass source. Provide the UPS with built-in self-protection
agai nst overvol tage and vol tage surges introduced at the output terninals
by paralleled sources, |load switching, or circuit breaker operation in the
critical load distribution system

2.5.5 Internal Protection

Provide the UPS nodule with the ability to be self-protected agai nst
overcurrent, sudden changes in output |oad and short circuits at the
output term nals. Provide the UPS nodule wi th output reverse power

det ecti on which causes the nmodule to be disconnected fromthe critica

| oad bus when out put reverse power is present. Provide the UPS nodule with
built-in protection against pernanent danmage to itself and the connected

| oad for predictable types of failure within itself and the connected
load. At the end of battery discharge limt, the nodule shuts down

wi t hout damage to internal conponents.

2.5.6 Battery Protection

Provide the inverter with nonitoring and controls circuits to protect the
battery system from damage due to excessive discharge. Inverter shutdown
is be initiated when the battery has reached the end of discharge
voltage. Manufacturer is to calculate the end-of-discharge voltage and
automatically adjusted for partial |oad conditions to all ow extended
operation w thout danaging the battery. Automatic shutdown based on

di scharge tine is not acceptable.

[2.5.7 Modul ar I nverter Isolation

kkhkkhkkhkkhhkkhhkkhhkhhkhhkhhkhkhhkhhkhhkhhkhhkhhkhkdhhkhhkhhkhhkhhkhkkhkhkkhhkk hkrhkhhkhhkhkhkhkk kkkihkihkihkhkk khkkikkikki*x*%

NOTE: Delete for single nodule UPS system

R R I R I R I R R I R I R R I R R R I R R I R R R R I R I R O O

Provi de each inverter in the UPS systemwith fault sensing and static

i solation as well as an output protective device, to renove a faulted
nmodul e fromthe systemw thout affecting the critical |oad bus beyond the
stated limts.

1[2.5.8 Paral |l el Qperation

R R R I R I R I R R I R R R I R R I R I R R I R R R R I R R I R R O

NOTE: Delete for single nodule UPS system

kkhkkhkkhkkhhkkhhkkhhkhhkhhkhhkhkhhkhhkhhkhhkhhkhhkhkdhhkhhkhhkhhkhhkhkkhkhkkhhkk hkrhkhhkhhkhkhkhkk kkkihkihkihkhkk khkkikkikki*x*%

For parallel operation, ensure the protection systemhas control |ogic
capabl e of isolating only the faulted nodul e, and does not shut down the
entire UPS systemupon a fault in one nodule. Open protective devices are
to be indicated by an alarm and indicator |ight.
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12.6 STATI C BYPASS TRANSFER Cl RCU T
EE R b S b b R I b b R S I R R S R S S I R I R b I R I R R O I S
NOTE: CGircuit breaker can be fixed or drawout
type. In units 500 kVA and | arger, the breaker will
typically be drawout.
150 kVA or larger units may need to use fuses for
the protection of the static switch

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 S R R R R O

Provide the control logic with an automatic transfer circuit that senses
the status of the inverter logic signals and al armconditions and provides
an uninterrupted transfer of the load to the static bypass ac power
source, wi thout exceeding the transient |imts specified herein, during
ti mes when nai ntenance is required, when a nalfunction occurs in the UPS
or when an external overload condition occurs. [The power section of the
static bypass transfer circuit consists of a plug-in type assenbly to
facilitate maintenance.] The static bypass transfer circuit is to be used
to connect the input bypass ac power source to the critical |oad when
required. Provide the static bypass transfer circuit with the follow ng
f eat ures:

2.6.1 Constructi on
EE IR I b R S I I I I IR I I I IR I I R S R I I I I R I R I I R R I I I I I I R R I S I S b E b I IR I R I R I S I I b b I b b I b I
NOTE: Last sentence on "nmodular” is only for the
scal abl e unit UPS systens.

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

Provide a static with a continuous duty rating of at |east 100 percent of
the UPS output rating. Provide a static bypass transfer circuit as an
integral part of the UPS that consists of a static switch, nade up of two
reverse-paralleled SCRs (silicon-controlled rectifiers) per phase
conductor, and a bypass protective device, made up of a [circuit
breaker][circuit breaker and fuses]. The bypass protective device is to
be in series with the static switch. The inverter output protective

devi ce di sconnects and isolates the inverter fromthe bypass transfer
circuit. [Provide a static switch that is of a nodul ar design.]

2.6.2 Automatic Uninterrupted Transfer
The static bypass transfer switch automatically causes the bypass ac power
source to assune the critical load wi thout interruption when the bypass
control | ogic senses one of the follow ng conditions and the UPS inverter
out put 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.
2.6.3 Interrupted Transfer
I f an overload occurs and the UPS inverter output is not synchronized to
t he bypass ac power source, the UPS inverter output current-linmts for 200

mlliseconds minimm The inverter then turns off and an interrupted
transfer to the bypass ac power source is made.
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If the bypass ac power source is beyond the conditions stated bel ow, an
interrupted transfer is nmade upon detection of a fault condition

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

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

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

2.6.4 Manual Load Transfer

It nust be possible to make a manually-initiated static transfer fromthe
system status and control panel by turning the UPS inverter off or by
initiating it through the UPS display interface. The transfer is to
nmake- bef ore-break utilizing the UPS output and system bypass circuit
breakers. Do not use the static switch for manual transfer unless there
isn't a parallel by-pass circuit breaker or contactor

2.6.5 Automatic Uninterrupted Forward Transfer

Automatic transfer of the |oad back to the inverter is to take place when
the transfer was caused by an overload and only after the | oad has
returned to a level within the inverter souse. Provide the ability to
allow 1 to 3 transfers within any one-hour period to prevent cycli cal
transfers caused by overl oads.

2.6.6 Forced Transfer

Provide control logic circuitry with the neans of nmaking a forced or
reverse transfer of the static bypass transfer circuit on an interrupted
basis. Mnimuminterruption is 200 mlliseconds when the UPS inverter is
not synchroni zed to the bypass ac power source.

2.6.7 Overl oad Ratings
E IR I b I b I b b I I I I I I I I I I I I I I I I I I I b b I I I I I b I I I I I I I I I R I I I I I I I I
NOTE: Sel ect choice "c" for scalable unit UPS
syst ens.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

The static bypass transfer switch is to withstand the foll owi ng overl oad
condi tions:

a. 1000 percent of UPS output rating for one cycle.
b. 125 percent of UPS output rating for 1 mnute.

[ c. 110 percent of UPS output continuously.

]

2.6.8 System Prot ecti on

Incorporate into the static bypass circuit back-feed protection per UL 1778.
To achi eve back-feed protection, provide a back-feed protection

br eaker/ mechani cal contactor upstreamand in series with the bypass switch
that is controlled by the UPS/static switch, to open i mediately upon

sensing a condition where back-feeding of the static switch by any source
connected to the critical output bus of the systemis occurring.
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[2.6.9 Static Bypass Switch D sconnect
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O
NOTE: Delete if the static switch is of the
drawout type or if the UPS nodule is 30 kVA or
smal | er.

Del ete last option if a mmintenance by-pass system
is not provided/used.

Rk Ik kR IR Rk O kO e S S R ARk Rk R R R e I O O R SRR I b S R R

Incorporate a static switch disconnect that can be used to isolate the
static bypass transfer switch assenbly so it can be renmpved for servicing.
[Equip the device with auxiliary contacts and provisions for padl ocking in
either the "on" or "off" position.]

12.7 MAI NTENANCE BYPASS CI RCUI T

2.7.1 Gener a
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O

NOTE: See the TP-19, Static Uninterruptible Power
Supply for full discussion on maintenance bypass
circuit configurations. UPS units typically cone
standard with certain internal circuit breakers or
switches and these include: one ahead of the
rectifier, one on the output of the rectifier, and
one ahead of the static switch. 1In addition, the
mai nt enance bypass switch can be internal to the UPS
or external and typically consists of a circuit
breaker(s). UPS units up to 500 kVA can have an
i nternal mai ntenance bypass switch

Mul ti-nmodul e UPS systens that have UPS nodul es rated
500 kVA (typically) and higher can have a different
configuration. Each nodule can consist of a
rectifier/battery/inverter without an interna

mai nt enance bypass switch or a static switch. In
this case, there is a centralized static switch that
is sized for the entire |l oad and has its own

dedi cated feeder. The maintenance by-pass cabi net
will typically have two breakers and a single feed
The out put of the UPS nodul es, centralized static
switch are in a systemcontrol cabinet that connects
to the mmi ntenance bypass cabinet. Edit

appropriately for multi-nodul e systens.
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O

Provi de a nai ntenance bypass switch or arrangenment of switch devices [in a
mat chi ng NEVMA 250, type 1 cabinet adjacent to the UPS cabinet][in a

wal | - mount ed NEVA 250, type 1 enclosure][in a free-standing fl oor-nounted
NEVA 250, type 1 enclosure]. [Provide a maintenance bypass encl osure
configured as indicated.] [Provide a [two][three][four]swi tch nmaintenance
bypass enclosure. ][Provide a two switch nai ntenance bypass wi th an input
switch for each nodul e.]

2.7.2 I nterl ock

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Choose the | ast sentence option for scal able
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unit UPS systens.

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

Electrically and mechanically interlock the switch(es) to prevent
interrupting power to the | oad when switching to bypass node. Key

i nterlock requires unl ocking bypass/isolating switch before switching from
normal position with key that is released only when the UPS is bypassed by
the static bypass transfer switch. Lock is designed specifically for
mechani cal and el ectrical conponent interlocking. [Provide auxiliary
contacts for the purpose of relaying status infornmation of each circuit
breaker/swi tch actuator to the UPS and static bypass.]

2.7.3 Load Transfer

The mai nt enance bypass switch provides the capability of transferring 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.

[2.7.4 Load Bank Protection Device

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Delete if the ability to | oad bank test the

UPS systemif not required. It is not recomended
under normal circunstances for units smaller than
225 kVA.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Provide a | oad bank protective device that allows the UPS systemto be
tested using a portable |oad bank. The | oad bank protective device is
connected on the |line side of the nmintenance bypass switch isolation
protective device. Provide a [full systemload bank][partial system oad
bank] sized at] ].

1[2.7.5 [ Vol tage Matching][lsolation Transformer]
EE R R S b b R S b b I I I S I R R R S S I R I R b I R I R S S R O I S
NOTE: Delete if the input and output voltages are
the sane and an isolation transforner is not
required.

UPS industry is transitioning away fromtransfornmers
being part of the UPS. Having the transforner
separate can save space, reduce cooling, inmprove
energy efficiency, reduce weight and cost. In
general, those unit smaller than 200 kWwi || benefit
nore by not having a transformer as part of the

UPS. The threshold | evel of 200 kWis increasing as
nore nanufacturers go to "transformer |ess" designs.

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

The mai nt enance bypass cabi net contains [a voltage matching
transformer][an isolation transformer] as required to match the out put
vol tage requirenments. Ensure the transformer and UPS are phase mat ched.

12.8 DI SPLAY, CONTROLS AND ALARMS

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

NOTE: The first paragraph is for non-redundant
systens, i.e. single nmodule, parallel multi-nodule,
or scal able unit non-redundant UPS. The second
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paragraph is for redundant systens to include
scal able unit internal redundant and scal able unit

r edundant .
EE IR I b R S I I I I IR I I I IR I I R S R I I I I R I R I I R R I I I I I I R R I S I S b E b I IR I R I R I S I I b b I b b I b I

[ Provide the UPS nodule with a mcroprocessor-controlled display unit
| ocated on the hinged door on the front of the system Provide a LCD
col or al phanuneric display that operated by touchscreen to access the
various information. Controls, neters, alarns and indicators for
operation of the UPS nodule are to be on this panel. Provide a nenu
driven graphical user interface for browsing the screens. Al l
t hr ee- phases of three-phase paraneters are to be di splayed sinultaneously.
][ Provide the nodules with separate, optically isolated, comunication paths

to the power and static switch nodules. Provide redundant power suppli es,
each having a separate AC and DC i nput and out put for the |ogic power for
the control nodules. Provide a mcroprocessor-controlled display unit
wi t h al phanuneric display with back or side lighting. Controls, neters,
alarns and indicators for operation of the UPS nodule are to be on this
panel . Provide a nenu driven graphical user interface for browsing the
screens. Al'l three-phases of three-phase paraneters are to be displayed
si mul t aneousl y. ]
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O

NOTE: Delete the output kilowatt hour neter

i nfornati on unless required. This option is rarely

available with an UPS and if needed it would be

better to consider a separate nmeter on the | oad.

EE IR I b R S I I I I IR I I I IR I I R S R I I I I R I R I I R R I I I I I I R R I S I S b E b I IR I R I R I S I I b b I b b I b I
2.8.1 Modul e Meters
2.8.1.1 Moni t ored Functi ons

Di splay the actual value along with the ability to show the peak, average
and | ow val ues over various periods of tine. Mnitor and display the
foll owi ng functions:

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

d. Bypass voltage, phase-to-phase and phase-to-neutral (all three phases).
e. Bypass frequency.

f. Battery voltage.

g. Battery current (charge/di scharge).

h. CQutput voltage, phase-to-phase and phase-to-neutral (all three phases).
i. Qutput current, all three phases.

j. CQutput frequency.

k. Input power factor

. Maintenance bypass voltage, phase-to-phase and phase-to-ground (al
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t hree phases)

[ m CQutput kilowatts or kil ovoltanps.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: This option is available on all systens.

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

[ n. Bypass voltage, phase-to-phase and phase-to-ground (all three phases).

]
2.8.1.2 Met er Construction

Di spl ay al phanuneric paraneters based on true RVS netering with 2 percent
accuracy at full scale(mninmum4 significant digits) at the display panel

2.8.2 Modul e Control s

Provi de a nodul e or equivalent features via touchscreen with the foll ow ng
control s:

a. Silence audible alarm.

b. Display or set the date and tine.

c. Adjust setpoints on various al arns.

d. Alarmtest/reset pushbutton

e. Battery protective device trip pushbutton[, wi th guard].

f. Emergency off pushbutton, with guard. Provide a hard-wi red pushbutton
even if touchscreen systemis provided.

g. DC voltage adjustment potentiometer, with | ocking guard or AC out put
vol t age adj ustment potentionmeter. Provide potentionmeter that is
accessi ble only by authorized personnel

h. Control power off switch
i. Transfer load to and fromstatic bypass circuit.

j. Display control pushbuttons: up, down, select.
EE R R S b b b S b b R S I R b R I S S R R I R I b I b I R I S S R O I O
NOTE: Del ete UPS/ bypass transfer switch reference
except for parallel redundant or parallel
mul ti-nmodul e systens. The parallel redundant
mul ti-nmodul e configuration nmust al so be specified to
have a system control cabinet instead of having
i ndi vidual (distributed) bypass parallel system so
only keep if specified and used.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

[ k. UPS/bypass transfer selector swtch

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

NOTE: Mbdul e i nput and out put protective device
trip pushbuttons are only avail abl e when an
Emer gency Power O f feature is provided.
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EE R R S I R R I R I R I R S R R R O S R R I R I R R S R R R R

[ I. Module input protective device trip pushbutton.

m  Modul e out put protective device trip pushbutton
1777
2.8.3 Modul e or System Al arm I ndicators

Provide the nmodule with indicators for the following alarmitens. Any one
of these conditions is to turn on an audi ble alarm and the appropriate
summary indicator. The systemis to register each new al arm wi t hout

af fecting any previous alarm Provide a processor that time-date stanps
each event.

a. Input ac power source failure.
b. Input protective device open

c. Input power out of tolerance.

d. Overl oad.

e. Overload shut down.

f. DC overvoltage/ shut down.

g. DC ground fault.

h. Low battery.

i. Battery discharged.

j. Battery protective device open

k. Blower fan failure or overtenperature.
|. Overtenperature shutdown.

m  Hardwar e shut down.

n. Equi pment overtenperature.

0. Fuse blown with annunciation.

p. Control power failure.

g. Charger off/problem

r. JInverter fault/off.

s. Emergency power off.

t. External shutdown (Renote Emergency Power O f) activated.
u. CQutput protective device open.

v. Qperating on internal oscillator

w. UPS on battery
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X. Critical load on static bypass.

y. Static bypass transfer switch di sabled/failure.

z. Inverter output overvoltage.

aa. Inverter output undervoltage.
bb. Inverter output overfrequency.
cc. Inverter output underfrequency.

dd. Bypass source overvoltage.
ee. Bypass source undervoltage.
ff. Bypass source overfrequency.
gg. Bypass source underfrequency.

hh. Bypass source to inverter out of synchronization

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: The follow ng additional alarns are only
requi red when the systemis scalable unit UPS
system ot herw se, delete.

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

[ ii. Load no |onger above al armthreshol d.
jj- Intelligent nodule inserted or renoved.
kk. Redundancy restored.
I1. Need battery replacenent.
nm Bad battery nodul e.
nn. Bad power nodul e.
00. Redundant intelligent nodule installed and fail ed.

pp. Load above al armthreshol d.

N —

.8.4 Modul e Emergency OFF Button

Provi de an energency off pushbutton with a protective cover. Pressing the
enmergency off button causes the nmodul e i nput, output, and battery circuit
breakers or contactors to open, conpletely isolating the UPS system from

sources of power and transfer of the |load to bypass.

System M m ¢ Pane
Provide a mimc panel in the format of a single-line diagramthat
graphi cally depicts whether the load is supplied fromthe inverter
bypass, or battery. Provide on status on the follow ng:

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

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

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

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

e. Status on the AC input circuit breaker, battery circuit breaker
and inverter circuit breaker. Connected (red) and di sconnected
(green).

[2.9  SYSTEM CONTROL CABI NET
R I S S S S I S I R R S R I S O R S S I
NOTE: This section is for multi-nodul e UPS systens
that has a system control cabinet that contains a
singl e bypass static switch that handles the entire
| oad provided by the multi-nodules. Delete for
singl e nodul e UPS Systens and for scal able unit UPS

syst ens.
ER R IR I I R R R R R I I I R R R R I I R R R R S I I I R R R R I I I I R R R S I I I R O I I I R R R S I I I

2.9.1 CGeneral Description

Provide the multi-nodule UPS systemwi th a separate control cabinet for
system out put that contains; bus bar connections to collect the output
fromeach nodule, the static switch and its bypass breaker, the UPS system
out put protective device, and the UPS output sw tchgear

2.9.2 UPS CQut put Switchgear

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

2.9.2.1 I nterl ocking
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O
NOTE: Delete references to | oad bank protective
device if not used.

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

[ The nain protective device and the | oad bank protective device are

i nterlocked to prevent both being closed at the sanme tine. ]The

mai nt enance bypass protective device is interlocked with the UPS system
out put protective device and the static bypass switch. The mmintenance
bypass protective device is not capable of closing until the static
bypass switch is closed and the UPS system out put protective device is
open. Once the nmmintenance bypass protective device is closed, the UPS
out put swi tchgear main protective device is capable of opening to isolate
the critical loads fromthe UPS output.[ The | oad bank protective device
as well as the UPS system out put protective device is then capabl e of
closing to permt |oad bank testing.]

2.9.2.2 Swi t chgear

kkhkkhkkhhkkhhkkhhkhhkhhkhhkhkhkhkhhkhhkhhkrhkhhkhhkhkdhhkkhhkhhkhhkhhkhdhkhkhhkd hk hk hk hkhhkhkk kkk kk k) k) k ik khkk k%%

NOTE: Arny only. This is only used on Arny
proj ects.

SECTION 26 33 53 Page 46



R R R I R I R I R R I R I R R I R R I R I R R I R R R I R R I R O O

Provi de the UPS output swi tchgear in accordance with Section 26 05 73
PONER SYSTEM STUDI ES

][2.10  SELF- DI AGNGSTI C Cl RCUI TS

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 S R R R R O

NOTE: Delete if self-diagnostic circuits are not
required. These circuits are normally required in
high reliability applications where it becones
critical to identify the faulty circuit card in the
shortest tine possible. This optionis not normally
avail able in off the shelf UPS units.

Rk Ik Sk kR IR R R O O Ok e S S R AR Ik R R O o O R O I S bk b R

Provide control logic with status indicators for troubl e-shooting the
control circuits. These indicators are nmounted on the circuit card edge or
face such that they will be visible w thout repositioning the card, and
are labeled with the function nane.

1[2.11 REMOTE MONI TORI NG PANEL

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

NOTE: Delete if a renpbte nonitoring panel is not
required.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Provide a renpte nmonitoring panel to nonitor system status. Wall nount the
panel near the critical |oad or as indicated.

2.11.1 I ndi cators
Provide indicators for the follow ng (m nimnj:
a. Load on UPS.
b. Battery discharging
c. Load on bypass.
d. Low battery.
e. Overl oad.
e. summary al arm

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

2.11. 2 Audi bl e Al arm
Any single indicator turns on the audible alarm An audible alarm
test/reset button and lanp test/reset button is to be included. The al arm
on the nodule is not affected nor reset by the reset button

12.12 COVVUNI CATI ONS AND DATA ACQUI SI TI ON

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S
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NOTE: Delete the comuni cati on and data options
that are not required. RS-485 port is not supported

by sone of the UPS manuf acturers.
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O

Provide an [RS 232][Internet Protocol (IP)][RS 485] comunications and
data acquisition port. This port allows the system paraneters, status,
alarmindication and control panel functions specified to be renotely

nmoni tored and controll ed.

Addi tionally, provide additional ports for use with the follow ng:
a. Provide the following Form C contacts for renote indication:
(1) UPS on battery.
(2) UPS on-line.
(3) UPS | oad on bypass.
(4) UPS in alarmcondition.
(5) UPS off (maintenance bypass cl osed).
b. Provide four spare Form C contacts rated at 120V, 0.5A

[ c. Provide a SNWP (Sinple Network Management Protocol) adapter to
conmuni cate UPS nonitoring via a network or direct connection to [a
personal computer (PC)][MODBUS][BACnet].

[ d. Provide a standard Wb Browser adapter to renotely view and nonitor UPS
functions over the Internet.
]

Provi de conmuni cation ports and contacts that are capabl e of simultaneous
conmmuni cati on.

[2.12.1 Enmer gency Control Contacts
R I S Sk S S I R S I
NOTE: Include this paragraph only when the UPS wil |l
be installed in conjunction with a
generator/al ternate source.

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

Provide nornmally open contacts to signal when power is supplied to the UPS
from engi ne generators or alternate source. The signal connects to an
automatic transfer swtch.

]12.13 TEVMPERATURE CONTRCL

2.13.1 Gener al
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O
NOTE: Default is to have the exhaust go out the
top. |If rack nounted UPS is specified, then choose
the option to have a rear exhaust.

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

Ensure cabinet and enclosure ventilation is adequate to operate the
conponents within their ratings. Forced-air cooled rectifier, inverter,
and control unit will be acceptable. If UPS input power is lost, then the
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cooling fans are to continue to operate. Provide redundancy that ensures
failure of one fan or associated circuit breaker does not cause an
overheat condition. Cooling air is to enter the lower front of the

cabi nets and exhaust at the [top][rear]. Provide visual and audible al arns
on the control panel that indicate bl ower power failure. Provide

repl aceable filters on air inlets, which nay be located on the inside of

t he cabi net doors and are easily accessible for replacenent.

2.13.2 Bl ower Power Source
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O
NOTE: Sel ect 'output side' for 10-225kVA; sel ect
"input and output sides' for over 225kVA.

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

Provi de a bl ower power source that is internally derived fromthe [output
side] [input and output sides] of UPS nodule, with automatic transfer
arrangenent .

2.13.3 Tenper ature Sensors

Provi de tenperature sensors to nonitor the air tenperature. Provide a
sensor or sensors to nmonitor the tenperature of rectifier and inverter
heat sinks. [Provide separate sensors to nonitor the transformer
tenperature.] Provide critical equipnment over-tenperature indication that
starts a tiner that shuts down the UPS systemif the tenperature does not
return bel ow the setpoint |evel reconmended by the UPS manuf act urer

2.14 BATTERY SYSTEM
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O

NOTE: Ventilation of storage battery areas is
required by NFPA 70. A safe environnent for such
areas exi sts where the concentration of gaseous
hydr ogen does not exceed 2 percent accunul ation per
unit volume. Factors used to determine this
condition are the size and type of battery to be
charged; room vol unme; naxi num vol une of hydrogen gas
em tted during charging; and ventilation rate.
Approxi mately 0.016 cubic foot per hour of hydrogen
gas is produced fromeach fully charged wet cell per
chargi ng anpere. Valve-regulated cells typically
produce considerably | ess. Once sufficient
ventilation is produced, no need exists for
expl osi on- proof wiring, vapor-proof fixtures, or
ot her special provisions. Mechanical ventilation
(an exhaust fan) should be provided in accordance
with the battery manufacturer's recomendati ons.

Battery Room Tenperature. Battery system
performance may be affected by battery room

t enper atures above or bel ow the nom nal range of 23
degrees C (74 deg. F) to 27 degrees C (80 deg. F).
Battery capacity is reduced at |ower tenperatures
and battery life expectancy is reduced at sustained
tenperatures greater than 30 degrees C (86 deg. F).
Batteries should be derated if battery room
tenperatures are expected to vary nore than plus or

m nus 2 degrees fromthe standard 25 degrees C.
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S
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NOTE: Refer to UFC 3-520-01, "Interior Electrica
Systent's for battery types and sel ection

i nformati on. UPS systens either use two basic
types: wet cell (also called flooded cell) or

val ve-regul ated | ead-acid (VRLA). There are two
types of VRLA: gel and absorbed gl ass nat (AGY).
Provi de AGM type for UPS applications when choosi ng
bet ween gel and AGM

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

2.14.1 Cener a
EE R R I S b b b S b b S R S R I S S R R R I R b I R I R I S R O I S

NOTE: Valve regulated | ead acid (VRLA) batteries
are predom nately | ead cal ci um and shoul d be chosen
for nost applications. VRLA batteries that are pure
| ead have | onger life when conpared to | ead
calcium If considering pure |ead, a cost analysis
shoul d be perforned. Wet cells can be |ead cal ci um
| ead antinmony or lead seleniumw th | ead cal ciumthe
nost comon. Lead antinony and |ead sel enium are
better for deep cycle applications and should only
be considered in areas where there are very frequent
power outages e.g. in areas where the battery is
normal ly on a stand-by do not use |ead antinmony or
| ead sel enium Lead selenium or sonetines called
| ow anti nony batteries, have a higher cycle
capability when conpared to | ead cal cium (5+ tines),
but not as good a | ead antinony batteries (about
70% . Note that |lead seleniumtypically requires
| ess nai ntenance when conpared with | ead anti nony.
I f designer wants | ead anti nony or | ead sel eni um
t he choi ce needs to be added to the wet cel
par agr aph.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S
Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Wet cell batteries require a dedicated room
Smal |l UPS units will typically use the

val ve-regul ated | ead-acid type battery. Wt cells
can last up to 20 years with proper mmintenance
There are two "grades" of VRLA: one for 10 years and
one for 20 years. Note that 10 yr batteries
typically only get 5-6 years of life in UPS
application. If a 20 year VRLA is desired, then a
life cycle cost analysis should be perforned since
the cost can be significantly nore than a 10 year
VRLA. Refer to UFC 3-520-05, "Stationary Battery
Areas" for guidance governing the architectural
nmechani cal, plunbing and electrical requirenents for
design of stationary secondary battery installations.

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

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: The last option is for nodul ar, expandabl e
scal abl e cabi net nounted type UPS unit with their
associ ated battery plant.

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

Battery systemcontains the battery cells, [cabinets,][racks,] battery
di sconnect, [and battery nonitor]. Provide a storage battery with
sufficient anmpere-hour rating to maintain UPS output at full capacity for
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the specified duration for each UPS nodule. Provide a battery that is
heavy-duty, industrial design suitable for UPS service. Provide the cells
with flane arrestor vents, intercell connectors and cables, cell-lifting
straps, cell-nunmbering sets, and term nal grease. Size intercel
connectors to maintain termnal voltage within voltage window |imts when
supplying full |oad under power failure conditions. Provide cell and
connector hardware that is the type of stainless steel capable of
resisting corrosion fromthe electrolyte used. The battery plant is to
consi st of the foll ow ng:

a. Provide a [lead calcium[pure lead] battery that is of the float-type,
absorbed gl ass mat (AGW val ve-regul ated, |ead-acid, sealed,
non- gassi ng, reconbi nant type (VRLA) that is rated for [10][20]
years. [Battery is factory assenbled in an isolated conpartnent of
the UPS cabinet conplete with battery di sconnect switch.][Battery is
factory assenbled in a separate nmatching cabinet, conplete with
battery di sconnect switch.]

b. Provide a [lead calciuni] ] battery that is of the wet cel
(fl ooded) type. Provide heavy-duty industrial units in styrene
acrylonitrile containers suitable for rack nounting. Assenbly
i ncl udes battery disconnect switch, hydroneter syringe, and
thernmoneter with specific gravity-correction scal es.

][c. Provide a lead calciumbattery that is of the float-type, absorbed
glass mat (AGV) val ve-regul ated, |ead-acid, seal ed, non-gassing,
recombi nant type (VRLA) that is rated for 10 years. Provide the UPS
battery plant of nodul ar construction made up of repl aceabl e,

hot - swappabl e, fused, battery nodul es.

]
[2.14.2 Battery Cabi net
R I I S S S S S I R R S I S
NOTE: Delete if a battery cabinet is not required.
Cabi net or rack could be used for VRLA type
batteries. Cabinets are the preferred nethod when
VRLA are used. Racks are used for wet cell type
batteries.

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

Furni sh the battery pack assenbly in a battery cabi net matching the UPS
cabinet. Design the battery cabinet to allow for checking the torque on
the connections in the battery systemand to provi de adequate access for
annual housekeepi ng chores. Provide an external wiring interface through
the bottomor top of the assenbly. Provide a high tenperature al armthat
annunci ates detection of high tenperature within the battery cabinet.

1[2.14.3 Battery Rack
R I I b Sk S I I R I I R S S S I
NOTE: Delete if a battery rack is not required.
Three tier racks should be used only where fl oor
space is limted. They increase floor |oading and
make mai ntenance nore difficult. Use battery rack
for wet cell batteries.

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

Provide a suitable nunber of [two-tier][three-tier] racks to fit the room
| ayout shown for the nunber of batteries provided. Provide a steel battery
rack that is protected with electrolyte-resistant paint. Ship the battery

SECTION 26 33 53 Page 51



rack unassenbled with all necessary hardware for assenbly. Provide each
rack with a conplete set with bus bars to accomobdate cables from UPS
nodul e. Provi de bus bar connectors for battery-to-battery connections and
high-flex nmulti-stranded copper cable (ASTM B173 stranding class H) wth
proper cable supports for connecting top row of batteries to bottomrow of
batteries at rack ends. Cut end sections to length to prevent wasting

fl oor space.

1[2.14. 4 Cel | - Term nal Covers

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Cell-term nal covers are only for wet cells.

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

Provi de acid-resistant transparent cell-termnal covers not exceeding 1.83
neters 6 feet in length and with vent holes drilled on top where needed.

12.14.5 Battery Di sconnect

Provi de each battery string with a [circuit breaker][ or ][fused

di sconnect switch] provided in a NEMA 250, type 1 enclosure, finished with
acid-resistant paint and located in line with the assenbly. Provide each
switch with line side and | oad side bus bars for connection to battery
cells. Rate each switch [500]] ] V dc, [anpere rating per

manuf acturer] [ anperes], 3-pole with interrupting rating as required
by system capacity, and provide an external operator that is |ockable in
the "of f" position. [Provide either a wall nounted disconnect or a

cabi net nmounted di sconnecti ng neans for cabi net mounted batteries.

Di sconnect is allowed to be in the battery cabinet.]

[2.14.6 Modul ar Battery Encl osures
IR IR R R S S S S R I kS S R I S R I O S R S
NOTE: Paragraph is for scalable unit UPS systens
only. For all other delete.

Rk Rk Sk R R R R Sk O S O S I SRR o S Sk S Rk O O b S S R R SRRk S

Provi de battery encl osures that house draw out battery cartridges.
Battery cartridges are to interlock in place within the battery encl osure
to ensure proper contact.

112.14.7 Sei sm ¢ Requirenents
R IR I Sk S S I S I S S S R Sk S S Ik Sk I R Rk Sk I S I kS I Rk S

NOTE: Do not use this paragraph for Navy projects.
When directed to neet Seism c Requirenents, 13 48 73
SEl SM C CONTROL FOR M SCELLANEQUS EQUI PMENT and
Section 26 05 48 SElI SM C PROTECTI ON FOR ELECTRI CAL
EQUI PMENT nust be edited to suit the project and be
included in the contract docunents. Edit the
foll owi ng paragraph and include it in the project
speci fication. Wen a Governnment designer is the
Engi neer of Record, provide seisnmc requirenments on
t he draw ngs.

Rk Rk Sk R R R R Sk O S O S I SRR o S Sk S Rk O O b S S R R SRRk S

.Provide a seismic-restraint design for the battery [racks][cabinets],
assenbl i es, subassenblies, and conponents to include fasteners, supports,
nounti ng and anchorage devises [that confornms to UFC 3-301-01, Section
13 48 73, SEI SM C CONTROL FOR M SCELLANEQOUS EQUI PMENT and to Section

26 05 48, SEI SM C PROTECTI ON FOR ELECTRI CAL EQUI PMENT] [ as i ndicated].
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12.14.8 Battery Monitor

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

NOTE: Provide a battery internal resistance
noni tori ng system on and tenperature-conpensat ed
charging only on mission critical systens.

For the scal able units UPS systens choose the
battery nodule in the first sentence and for al

ot her systenms choose the "string in the systent
Al so, for the scalable unit UPS system choose the
t emrper at ur e- conpensat ed chargi ng option

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

Provide a battery nonitor for each battery [string in the systenj[battery
nodul e]. Monitor the foll owi ng m ni mum paraneters by the device:

a. Total system voltage.

b. Anbient roomtenperature.

c. Mnimmof 120 days activity history.
d. Programmabl e al arm functi ons. .

[ e. Battery internal resistance.

[ f. Tenperature-conpensated charging. Provide a battery tenperature
sensing unit to automatically reduce the float charge in response to
increases in battery tenperature. Set the response per the
manuf acturer's requirements. Monitor is to only indicate when the
tenperature conpensation circuit is active.

[ g Provide a renpte nonitoring panel

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

[2.15 BATTERY MONI TOR - DI SCHARGE

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: This nonitoring option is available on units
that are 225 kVA and larger. |If UPS systemis
snal | er than 225 kVA then delete this option

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

The UPS is to have a specialized battery monitor systemthat collects and
stores data related to discharging the UPS battery. The information is to
be di spl ayed on a separate screen available through a nenu sel ection

The systemis to collect and retain (mnimumof 50 events) the follow ng

i nfornation for each di scharge cycle:

a. Systemtinme and date.

b. Duration of cycle.

c. DC bus voltage range.

[ d. kWcarried by batteries at the start of the event.]
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12.16 HYDROGEN GAS MONI TORI NG SYSTEM
R I I S Sk R S I S

NOTE: This systemis reconmended even when
val ve-regul ated | ead-acid batteries are used. These
batteries can rel ease high anbunts of hydrogen
outside the battery if there is a malfunction to the
battery chargi ng systemand functions as a backup in
case the charger does not take itself off Iine
during a mal function.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Provi de a hydrogen gas nonitoring systemto nonitor the hydrogen levels in
the room The systemis to consist of a [renpte nonitoring panel

] hydr ogen sensor and nonitor/control panel. Provide a single gas
detector/sensor located to be |ocated [near the UPS batteries][as shown].
VWhen a sensor detects hydrogen gas at a level of 1 percent, the systemis
to initiate an exhaust fan operation and provide a warning on the contro
panel [ and renote nonitoring panel]. Wen a sensor detects hydrogen gas
at a level of 2 percent, the systemis to initiate an audible alarm and
provide an alarmon the control panel[ and renpote nonitoring panel].

2.17 FACTORY TESTI NG
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O

NOTE: Edited as required for a single nodule
system The designer should carefully evaluate the
UPS application and the user's m ssion 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
shipnment to the site. The required UPS/ | 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 harnonics, etc.) associated
with the user's equi pnent | oad.

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

Factory test the UPS systemto neet the requirenments specified using a
test battery (not the battery to be supplied with the system) or D.C.
simulator. Factory |oad test the UPS nodul e as an i ndependent assenbly
wi th 3-phase ac input power and with battery power for a mninumof 8
hours, with neter readi ngs taken every 30 minutes. Balance the |oad at
rated kVA and rated power factor.

a. Subnit a detail ed description of proposed factory test and field
test procedures, including proposed dates and steps outlining each
test, howit is to be perforned, what it acconplishes, and its

duration, not later than [1]] ] months prior to the date of each
test.
b. Run the factory test for each UPS nodul e under full load that is
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wi t nessed by the Government. Should a mal function occur, correct the
probl em and repeat the test. As a mninmnum the factory tests are to

i ncl ude the parameters described in paragraphs ac | nput, ac Qutput,
Transi ent Response and Efficiency. Tests are to enconpass all aspects
of operation, such as nodule failure, static bypass operation, battery
failure, input power failure and overload ratings.

c. Notify the Governnment in witing at |east 2 weeks before testing.
Do not use factory-test tinme for system debuggi ng and/ or checkout.
Perform such work prior to notifying the Governnment that the systemis
ready for testing. Performfactory tests during normal business
hours. Interconnect and test the systemfor an additional 8 hours to
ensure proper wi ring and performance.

d. Subnit factory and field test reports in booklet formtabulating
factory and field tests and measurenents performed, upon conpletion
and testing of the installed system An official authorized to
certify on behalf of the nmanufacturer of the UPS systemthat the
system neets specified requirements will sign the factory and field
test reports. Date each report after the award of this contract,

whi ch states the Contractor's nane and address, nane the project and
| ocation, and list the specific requirenents, which are being
certified.

2.17.1 Transi ent Tests

Conduct transient tests using high-speed oscillograph type recorders to
denonstrate the operation of the conponents to the satisfaction of the
Government. These tests consist of 50 percent to 100 percent |oad changes,
manual transfer, manual retransfer, low dc bus initiated transfer and | ow
ac output bus transfer. Use a recording instrunent equi pped with an event
mar ker .

2.17.2 Ef ficiency Tests

Performtesting for efficiency at zero output up to 100 percent of stated
kWout put in 25 percent steps with battery fully charged and floating on
the dc bus, with nom nal input voltage, and with nodul e connected to
represent actual operating conditions.

PART 3 EXECUTI ON
3.1 | NSTALLATI ON

Conformelectrical installations to | EEE C2, NFPA 70, and to requirements
specified herein. Provide new equi pment and materials unless indicated or
specified otherwise. Set the UPS systemin place that is wired and
connected in accordance with the approved shop draw ngs and nmanufacturer's
i nstructions.

3.1.1 Control Cable
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O
NOTE: UPS sizes 200 KVA and above are shipped in
sections. Control wiring between nodul e sections
wi || be connected by the UPS nanufacturer's

techni cal representative
ER R IR I I R R R R R I I I R R R R I I R R R R S I I I R R R R I I I I R R R S I I I R O I I I R R R S I I I

Install UPS control wiring in individual separate rigid steel conduits,
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unl ess connections are nade between side by side natching cabinets of UPS.
Tag control wires with numeric identification tags corresponding to the
termnal strip location to where the wires are connected. In addition to
manuf acturer's requirements, provide four additional spare conductors

bet ween UPS nmodul e and renote al arm panel in sane conduit. When routing
control cables inside UPS nodule, maintain a mninmnm 155 mr 6 inches
separati on from power cabl es.

3.1.2 Groundi ng
3.1.2.1 Groundi ng Conductor Title

Provi de a separate groundi ng conductor that is separate fromthe
el ectrical systemneutral conductor in feeder and branch circuits. G ound
battery racks and battery breaker cabinets with a separate equi prment
groundi ng conductor to the UPS cabi net.

3.1.2.2 Separately Derived

If not part of a listed power supply for a data-processing room conply
with NFPA 70 requirements for connecting to grounding el ectrodes and for
bonding to netallic pipe.

3.1.3 UPS CQut put Conductors

| sol ate the UPS output conductors fromthe UPS cabinet to the critica
| oad panels and from ot her conductors by installing in separate conduit.

[3.1.4 DC Power Conductors
EE R R I S b b b b S b b S I R R S R I S S R R I R b I R I R S S R O I
NOTE: Include this paragraph only when batteries
are renote fromthe UPS cabi net

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

VWhen 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. Size conductor for a maxi mum of
2 percent voltage drop at full discharge

1[3.1.5 Seism c Protection
EIR R R I b b S b S b R R S S b I R I S R R R S R I S

NOTE: Do not use this paragraph for Navy projects.
When directed to neet Seismc Requirenents, 13 48 73
SEI SM C CONTROL FOR M SCELLANEQUS EQUI PVENT and
Section 26 05 48 SElI SM C PROTECTI ON FOR ELECTRI CAL
EQUI PMENT 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
speci fication. Wen a Governnment designer is the
Engi neer of Record, provide seismc requirements on
t he draw ngs.

kkhkkhkkhkkhhkkhhkkhhkhhkhhkhhkhkhhkhhkhhkhhkhhkhhkhkdhhkhhkhhkhhkhhkhkkhkhkkhhkk hkrhkhhkhhkhkhkhkk kkkihkihkihkhkk khkkikkikki*x*%

Provi de seismic details[ conformng to[ Section 13 48 73, SEI SM C CONTROL
FOR M SCELLANEQUS EQUI PMENT][ and to][ Section 26 05 48, SEISMC
PROTECTI ON FOR ELECTRI CAL EQUI PMENT] ][ as i ndicated].
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]3.1.6 Conduit Entries

Ensure conduit entries use the available conduit areas shown on

manuf acturer's installation drawi ngs. Do not make conduit entries through
the front, side or rear panels of the UPS] or Maintenance Bypass Cabinet]]|
or battery cabinet][ or battery disconnect enclosure].

[3.1.7 Battery Rack Assenbly
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O
NOTE: Choose this paragraph if racks are required
for the batteries. This is typically required when
the batteries are wet cell type.

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

Battery racks are typically shipped disnmantled in separate rail, frane,
and brace packages. Ensure that manufacturer furnished assenbly hardware
is used to assenble battery racks. Conformbattery rack installation to
the manufacturer's instructions.

1[3.1.8 Battery Cabi net Assenbly
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O
NOTE: Choose this paragraph when VRLA batteries are
required. Battery cabinets are typically factory
assenbl ed on units up to 500 kVA. Battery cabinets
for larger units may require assenbly at the site.

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

Conform battery rack installation to the manufacturer's instructions.

113.1.9 Battery Installation
EE R R I S b b b S b b S R S R I S S R R R I R b I R I R I S R O I S
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 IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O

Conform battery cabinet installation to the manufacturer's instructions.

13.2 FI ELD QUALI TY CONTRCL
ER R IR I I R R R R R I I I R R R R I I R R R R S I I I R R R R I I I I R R R S I I I R O I I I R R R S I I I
NOTE: The UPS nanufacturer'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 IR I b R S I I I I IR I I I IR I I R S R I I I I R I R I I R R I I I I I I R R I S I S b E b I IR I R I R I S I I b b I b b I b I

Notify the Contracting Oficer in witing at |east 30 cal endar days prior
to conpletion of the UPS systeminstallation. At this tine the Contractor
wi || schedul e the UPS manufacturer's technical representative to inspect
the conpleted installation. Provide instruction for activity personnel by
the UPS technical representative as specified in paragraph titled

" DEMONSTRATI ON"

3.2.1 Installati on Preparation
Conpletely install the following itens by the Contractor and be

operational prior to the arrival of the UPS representative for inspection,
unit start-up and testing:
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a. Ventilation equipnment in the UPS and battery roons.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: I n subparagraph b.choose the appropriate item
based on what was previously specified.

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

b. Battery [cabinets][racks][nodul es] and cells.

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
breaker, with correct polarity;

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

f. O ockw 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 nmi 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;
. UPS system and battery system properly grounded;
[ m Energency shower and eye wash;

][n. Control connections between UPS and energency engi ne generator signa
contacts;

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: I n subparagraph o. delete the bracketed
statement when the project does not require a UPS
nmai nt enance bypass cabi net.
R I I S S S S I I R I I R R S S S S
0. Control connections between UPS nodul e [and UPS mai nt enance bypass
cabi net];

p. Cean and vacuum UPS and battery room floors, battery cells, and UPS
equi pnrent, both inside and outside

Ensure that shipping nenbers have been renoved.
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O
NOTE: Provide this option for | EEE 450
certification when wet cell ventilated batteries are
used.

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

[ r. Provide | EEE 450 battery installation certification
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3.

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 is responsible to correct construction or installation
deficiencies as directed. Perform acceptance checks in accordance wth
t he manufacturer's recommendati ons and include the foll ow ng visual and
nmechani cal inspections, performed in accordance with NETA ATS.

a. UPS Unit visual and mechanical inspection

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

(2) Inspect physical and nechanical condition. Inspect doors,
panel s, and sections for paint, dents, scratches, fit, and m ssing
hardware. |nspect the displays for scratches, dark pixels or
uneven bri ght ness.

(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 nmechanical interlock systens for correct
operation and sequenci ng.

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

(a) Use a | owresistance ohmreter.

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

(c) Performthernmographic survey.
(8) Verify operation of forced ventilation
(9) Verify that vents are clear and new clean filters are install ed.

(10) Inspect batteries and chargers according to requirenents in
NETA ATS

b. UPS Batteries visual and nechani cal inspection

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

(2) Inspect physical and nechanical condition. Inspect doors,
panel s, and sections for paint, dents, scratches, fit, and m ssing
hardware. |nspect the displays for scratches, dark pixels or
uneven bri ght ness.

(3) Inspect anchorage, alignnment, grounding, and required clearances.

(4) Verify that fuse sizes and types correspond to draw ngs.
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3.

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

(6) Verify the application of an oxide inhibitor on battery termna
connecti ons.

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

(a) Use a | owresistance ohnmeter

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

(c) Performthernmographic survey.
2.3 Per f ormance Tests
Provi de equi pnent, test instruments, power, |oad bank, materials and | abor
required for tests. Contracting Officer will witness all tests and the

tests are subject to his approval. Performtests in accordance with the
manuf acturer's recomendati ons and include the followi ng electrical tests.

.2.3.1 UPS Unit Performance Tests

Upon conpl etion of battery activation procedures, Contractor is to connect
| oad bank to UPS output. Size |oad bank to the full kWrating of the
system

Performance test is to be run under the supervision of the UPS technica
representative. Qperate UPS unit under full kWIload for a m nimum of one
hour. Operation of the feeder and bypass power feeder breakers during
testing of the UPS is the responsibility of the Contractor.

a. Electrical Tests

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

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

(3) Test alarmcircuits.

(4) Verify synchronizing indicators for static switch and bypass
sw t ches.

(5) Performelectrical tests for UPS system breakers.
(6) Performelectrical tests for UPS system batteries.
(a) Measure negative post tenperature.
(b) Measure charger float and equalizing voltages.
(c) Verify all charge functions and al ar ns.
b. Test Val ues

Verify bolt-torque |evels.
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c. Mintenance Bypass Panel / Cabi net

Verify interlocks (Kirk-Key or other neans) operate properly. Verify that
t he breaker arrangenent operates in the manner required for the nunber of
possi bl e conbi nati ons.

[ d. Load Test
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O
NOTE: Edit as required, dependi ng upon whet her a
tenmporary or permanent |oad bank is to be provided
or if aload bank is required. Snall UPS systens
are nornally not required to have a | oad bank test.

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

[Provide a | oad bank that stays with the system ]Load test the installed
system for a continuous 24 hour period by means of resistive | oad banks.
Continuously test the systemat 1/2 load for 8 hours, 3/4 load for 8 hours
and full load for 8 hours. Provide variable |oad banks sized to the ful
kW oad of systemto facilitate startup under |oad conditions, and to
conduct | oad tests described above. Record instrument readi ngs 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) CQutput Kkilowatts.
(8) CQutput frequency.

][e. Full Load Burn In Test
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O
NOTE: Del ete energency/alternative source testing
requirenents if no energency/alternative source is
avai |l abl e. This paragraph may be deleted for small
UPS system

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Provide an additional full load burn-in period of 24 continuous hours for
the installed system If a failure occurs during the burn-in period,
repeat the tests. Record instrunent readi ngs every half hour as above.
Performthe followi ng tests during the burn-in period:

(1) Wth the UPS carrying maxi mum conti nuous design | oad and supplied
fromthe normal source, switch [100 percent |oad][50 percent | oad]
on and off a mininumof three times within [the burn-in period]

1.

[(2) Wth the UPS carryi ng maxi mum conti nuous design | oad and
supplied fromthe energency source, repeat the sw tching
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operations described in step (1). Al so, verify that the UPS nodul e
rectifier charger unit(s) go into the second-step current limt
node. |

(3) Wth the UPS carrying maxi mum conti nuous design | oad and
operating on battery power, repeat the switching operations
described in step (1) above.

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

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

st eady-state periods, one shortly after the load is energized (at 30 to 60
seconds) and one after operation has stabilized (at 8 to 10 m nutes).
Del i ver four copies of the traces to the

Contracting O ficer.

][f. Battery Discharge Test
R I S S S S I I I R R R I S O R I I
NOTE: This paragraph may be deleted for small UPS
system

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Allow UPS 24 hrs to recharge batteries and an additional 24 hrs cool down
prior to commencing this test, if other tests such as the full |oad test
were perfornmed. Wth the UPS carryi ng maxi mum conti nuous desi gn | oad and
the battery fully charged, the systemis to undergo a conplete battery

di scharge test to full depletion and a recharge to nom nal conditions.
Record instrunent readings every mnute during discharge for the foll ow ng:

(1) Battery voltage.
(2) Battery current.
(3) Qutput voltage (all three phases).
(4) CQutput current (all three phases).
(5) CQutput kilowatts.
(6) CQutput frequency.

1[3.2.3.2 CGenerator Qperation
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O
NOTE: Include this paragraph only when the UPS wil |l
be installed in conjunction with a generator

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

Test UPS to observe operation with generator service. UPS technica
representative is to verify UPS battery current limting feature functions
properly.

1[3.2.3.3 Battery Performance Test (Constant kW
R I S Sk S S I I R I I R S S I
NOTE: This paragraph is applicable for |arge
wet-cell type battery systens. Delete for seal ed
(val ve regul ated) battery system

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S
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Furnish all labor, nmaterial and test equi pmrent necessary to conduct
performance test under the direction of UPS technical representative.
Acconplish the foll ow ng:

a. Install a calibrated voltnmeter across the battery ternmnals to neasure
vol tage, and provide current transforners to neasure the current from
each string.

b. Record tenperature of pilot cells in battery imrediately prior to
start of discharge performance test.

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

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

e. Should battery fail to meet the requirenents of the first discharge
performance test, place battery on equalizing charge as defined by the
specific battery manufacturer's recomendati ons. Measure and record
time and battery voltage. Run a second di scharge performance test.

13.3 DEMONSTRATI ON

3.

3.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Delete recording references if not required.

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

3.1 I nstructing Governnent Personne

Furni sh the services of conpetent instructors to give full instruction to
desi gnat ed Governnent personnel in the adjustnment, operation, and

mai nt enance of the specified systens and equi pnent, including pertinent
safety requirenents as required. Instructors are to be thoroughly
famliar with all parts of the installation and be trained in operating
theory as well as practical operation and mai nt enance work. Provide
instruction during the first regular work week after the equi pnent or
system has been accepted and turned over to the Government for regular
operation. Provide [8]] ] hours of instruction for | ]
personnel.[ Wen nore than 4 man-days of instruction are specified, use
approxinately half of the tine for classroominstruction. Use other tine
for instruction with equiprment or system \Wen significant changes or
nodi fications in the equi pnent or system are made under the terns of the
contract, provide additional instructions to acquaint the operating
personnel with the changes or nodifications.][record the field training
with the recording left with the Contracting Oficer.][ Provide a factory
training video or [on-line training] as part of the training naterials.]

4  FINAL ADJUSTMENTS
a. Renpve |oad bank and reconnect system for nornmal operation
b. Equalize battery per manufacturer instructions.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Delete this paragraph if battery is seal ed
(val ve regul ated) type
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EE R R S I R R I R I R I R S R R R O S R R I R I R R S R R R R

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

d. Resune charging battery at nornmal float voltage as defined by battery
manuf act urer recomrendati ons.

e. Prior to charging, check battery connections are properly torque to
manuf acturer's specifications. Take and record, for cell-to-cell and
term nal connections, detailed mcro-ohmresistance readi ngs. Renake
connections having a resistance of nore than 10 percent above the
aver age.

f. Deliver all manufacturer's data and operati on manual s, which are an
integral part of, and shipped with UPS, to Contracting Oficer

.5 NAMEPLATE MOUNTI NG

Provi de nunber, |ocation, and letter designation of naneplates as
i ndi cated. Fasten naneplates to the device with a mni num of two
sheet-netal screws or two rivets.

.6 FI ELD APPLI ED PAI NTI NG

Pai nt el ectrical equiprment as required to match finish of adjacent
surfaces or to nmeet the indicated or specified safety criteria. Painting
is to comply with Section 09 90 00 PAI NTS AND COATI NGS.

-- End of Section --

SECTION 26 33 53 Page 64



