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SECTI ON 26 23 00

LOW VOLTAGE SW TCHGEAR
05/15

NOTE: This is a revised guide specification that,
in part, replaces 26 23 00, SW TCHBOARDS AND

SW TCHGEAR.  The origi nal guide specification was

separated into two specifications: 26 23 00,

LOW VOLTAGE SW TCHGEAR, and 26 24 13, SW TCHBOARDS

Thi s gui de specification covers the requirements for
net al - encl osed | ow vol t age power circuit-breaker

swi tchgear assenblies in either interior or exterior
| ocations. This guide specification is intended for
alternating current applications; additional editing
will be necessary to tailor it for direct current
applications

Per UFC 3-520-01, specify netal -encl osed switchgear
for service entrance equi pment only when the service
is 1200 anperes or larger, and all branch and feeder
circuits are large, such as 600 anperes or 800
anperes each. Specify switchboards in accordance
with 26 24 13 SW TCHBOARDS for service entrance

equi prent when the service is 1200 anperes or

| arger, and branch and feeder circuits are conbined
sizes from20 anperes up to 800 anperes. Uilize
swi t chboards throughout the distribution system
where feeders are 1200 anperes or |arger

Wien the proposed switchgear is connected to a
secondary unit substation, coordinate with Section
26 11 16 SECONDARY UNI T SUBSTATI ONS

This specification is not intended to be used for
generator control switchgear w thout extensive
nodi ficati on and coordi nation with applicable
engi ne-generator set guide specifications.

Adhere to UFC 1-300-02 Unified Facilities Guide
Speci fications (UFGS) Fornmat Standard when editing
this gui de specification or preparing new project
specification sections. Edit this guide
specification for project specific requirenents by

SECTI ON 26 23 00 Page 3



addi ng, deleting, or revising text. For bracketed
items, choose applicable iten(s) or insert
appropriate information.

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

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

*% *% *% *% *% *% *% *% *% *% *% *% *%%
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NOTE: Verify that the following information is
i ndi cated on the project draw ngs:

1. Single-line diagram show ng buses and
interrupting devices with interrupting capacities;
current transformers with ratings; instrunents and
nmeters required; and description of instrunents and
meters.

2. Location, space avail able, arrangenent, and
el evations of swi tchgear.

3.  Gounding plan.

4. Type and nunber of cables, size of conductors
for each power circuit, and point of entry (top or
bottom).

5. Special conditions, such as altitude,
tenmperature and humidity, exposure to funes, vapors,
dust, and gases; and seisnic requirenents.

6. Arc flash |abel requirenents. Download the
| abel format at
http://www.wbdg.org/FFC/NAVGRAPH/graphtoc.pdf

7. Available fault current |abel for service
entrance equi pnment. Download the |abel format at
http://www.wbdg.org/FFC/NAVGRAPH/graphtoc.pdf

8. Locations with arc energy reduction nethods
specified.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

PART 1 GENERAL

1.1 REFERENCES

NOTE: This paragraph is used to list the
publications cited in the text of the guide
specification. The publications are referred to in
the text by basic designation only and listed in
thi s paragraph by organi zati on, designation, date,
and title.
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Use the Reference Wzard's Check Reference feature
when you add a Reference ldentifier (RI D) outside of
the Section's Reference Article to automatically

pl ace the reference in the Reference Article. Also
use the Reference Wzard' s Check Reference feature
to update the issue dates.

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

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

*% *% *% *% *% *% *% *% *% *% *% *%%

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

AMERI CAN NATI ONAL STANDARDS | NSTI TUTE (ANSI)

ANSI Cl12.1 (2008) Electric Meters Code for
El ectricity Metering

AVERI CAN SOCI ETY OF HEATI NG, REFRI GERATI NG AND Al R- CONDI TI ONI NG
ENG NEERS ( ASHRAE)

ASHRAE 90.1 - IP (2016; ERTA 1-8 2017; INT 1-5 2017) Energy
Standard for Buildi ngs Except Low Ri se
Resi denti al Buil di ngs

ASTM | NTERNATI ONAL ( ASTM
ASTM A123/ A123M (2017) Standard Specification for Zinc

(Hot-Di p Gal vani zed) Coatings on Iron and
Steel Products

ASTM A153/ A153M (2016) Standard Specification for Znc
Coating (Hot-Dip) on Iron and Steel
Hardware

ASTM A240/ A240M (2017) Standard Specification for Chrom um

and Chrom um N ckel Stainless Steel Plate,
Sheet, and Strip for Pressure Vessels and
for General Applications

ASTM A653/ A653M (2017) Standard Specification for Steel
Sheet, Zinc-Coated (Gal vani zed) or
Zinc-lron Al oy-Coated (Gal vanneal ed) by
the Hot-Di p Process

ASTM A780/ A780M (2009; R 2015) Standard Practice for
Repair of Danaged and Uncoated Areas of
Hot - Di p Gal vani zed Coati ngs

ASTM D149 (2009; R 2013) Dielectric Breakdown
Vol tage and Dielectric Strength of Solid
El ectrical Insulating Materials at
Conmrer ci al Power Frequenci es

SECTION 26 23 00 Page 5



ASTM D1535 (2014) Specifying Color by the Minsell
System

ASTM D709 (2017) Standard Specification for
Lam nated Thernosetting Materials

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

| EEE 100 (2000; Archived) The Authoritative
Di ctionary of |EEE Standards Terns

| EEE 81 (2012) Guide for Measuring Earth
Resistivity, G ound | npedance, and Earth
Surface Potentials of a Ground System

| EEE C2 (2017; Errata 1-2 2017; INT 1 2017)
National Electrical Safety Code

| EEE C37.13 (2015) Standard for Low Vol tage AC Power
Circuit Breakers Used in Encl osures

| EEE C37.20.1 (2015) Standard for Metal -Encl osed
Low Vol t age Power Circuit-Breaker
Switchgear

| EEE C37.20.7 (2007; ERTA 2008; INT 1 2009; CORR 1 2010)

Qui de for Testing Metal-Encl osed
Swi tchgear Rated Up to 38 kV for Internal
Arcing Faults

| EEE C37.90.1 (2013) Standard for Surge Wthstand
Capability (SWC) Tests for Relays and
Rel ay Systens Associated with Electric
Power Appar at us

| EEE C57.12. 28 (2014) Standard for Pad- Mounted Equi prent
- Enclosure Integrity

| EEE C57.12. 29 (2014) Standard for Pad-Mounted Equi prent

- Enclosure Integrity for Coastal
Environments

| EEE C57. 13 (2016) Requirenents for |nstrunent
Transformers

| NTERNATI ONAL ELECTRI CAL TESTI NG ASSOCI ATI ON ( NETA)
NETA ATS (2017; Errata 2017) Standard for
Acceptance Testing Specifications for
El ectrical Power Equi prent and Systens

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMVA)

NEMA | CS 6 (1993; R 2016) Industrial Control and
Systens: Encl osures

NEMA LI 1 (1998; R 2011) Industrial Lam nating
Ther nosetting Products

SECTI ON 26 23 00 Page 6



1.

NEMA ST 20 (1992; R 1997) Standard for Dry-Type
Transformers for General Applications

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

NFPA 70 (2017; ERTA 1-2 2017; TIA 17-1; TIA 17-2;
TIA 17-3; TIA 17-4; TIA 17-5; TIA 17-6;
TIA 17-7; TIA 17-8; TIA 17-9; TIA 17-10;
TIA 17-11; TIA 17-12; TIA 17-13; TIA
17-14) National Electrical Code

UNDERWRI TERS LABORATORI ES (UL)
UL 1558 (1999; Reprint Jun 2017) UL Standard for
Saf ety Metal - Encl osed Low Vol t age Power
Circuit Breaker Switchgear

UL 467 (2013; Reprint Jun 2017) UL Standard for
Saf ety Groundi ng and Bondi ng Equi prent

.2 RELATED REQUI REMENTS

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Include Section 26 08 00 APPARATUS | NSPECTI ON
AND TESTING on all projects involving nmedi umvoltage
and speci alized power distribution equipnent

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhhhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkik

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

.3 DEFINITIONS

Unl ess otherwi se specified or indicated, electrical and electronics terms
used in these specifications, and on the drawings, are as defined in
| EEE 100.

4 SUBMITTALS

*kkkkkkkkkkkkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkkhkhhkhhkhkkkkkkkkkk

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

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

For subnmittals requiring Government approval on Arny
projects, a code of up to three characters within
the submittal tags nmay be used following the "G'
designation to indicate the approving authority.

SECTI ON 26 23 00 Page 7



Codes for Arny projects using the Resident
Managenent System (RMS) 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,
Air Force and NASA projects.

Use the "S" classification only in SD-11 C oseout
Submittals. The "S" following a submttal item

i ndicates that the submittal is required for the
Sustai nability eNotebook to fulfill federally

mandat ed sustai nabl e requirenents in accordance with
01 33 29 SUSTAI NABI LI TY REPORTI NG

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

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhhhkkkkk kkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkk

CGovernment approval is required for subnmittals with a "G' designation;
submittals not having a "G' designation are [for Contractor QC

approval .][for information only. Wen used, a designation follow ng the
"G' designation identifies the office that will review the submttal for
the Government.] Submittals with an "S" are for inclusion in the

Sustai nability eNotebook, in conformance to Section 01 33 29, SUSTAI NABI TY
REPORTI NG. Submit the following in accordance with Section 01 33 00

SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs

Swi tchgear Drawings; G, [__ 1]
SD- 03 Product Data

Switchgear; ¢, [ 1]

SD-06 Test Reports

Swi t chgear Design Tests; C[, | 11
Swi t chgear Production Tests; C[, [ 11
Accept ance Checks and Tests; C[, | 11

SD-07 Certificates
Cybersecurity Equi pment Certification; ¢, | 1]

Subnit certification indicating conformance with the paragraph
CYBERSECURI TY EQUI PMENT CERTI FI CATI ON.

Cybersecurity Installation Certification; C[, [ 1]

Subnmit certification indicating conformance with the paragraph
CYBERSECURI TY | NSTALLATI ON CERTI FI CATI ON.

SD-10 Operation and Mai ntenance Data

SECTI ON 26 23 00 Page 8



[

]1.5

1

1

Swi t chgear Operation and Mai ntenance,

SD-11 C oseout Submittals

Assenbl ed Operation and Mai ntenance Manual s;

Equi prent Test Schedule; ¢, [ 11

kkkkkkkkkhkkkkkkkk
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NOTE: Sel ect "Request for Settings"
protective device settings wll
furni shed. Select "Required Settings"

*kkkkkhkhkk *kkkkkhkkkkkkkk

Data Package 5; ¢, [____ 1]

e, [ 1]

bel ow i f
be gover nment
bel ow i f

protective device settings are furnished by the

Desi gner of Record.

Coordi nate with the person

devel oping the Division 1 Sections and ensure that
Division 1 Sections identify the person responsible

for providing the final

protective device settings

for design/build versus design/bid/build projects.

Do not

*kkkkkkkkkkkkkkkkk
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Request for Settings; C, [____ 1]

Required Settings; G, [____ 1]

*kkkkkkkkkkkkkkkk
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rely on the manufacturer's default settings.

NOTE: NFPA 70 Article 110.24 requires an avail able
fault current |abel to be applied at the service
entrance. Select "Available Fault Current

below i f the sw tchgear
entrance equi pnent.

Label "

is part of the service
Coordi nate with the person

devel oping the Division 1 Sections and ensure that
Division 1 Sections identify the person responsible

for
proj ect.
design/ bid/build projects.

*kkkkkkkkkkk
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Servi ce Entrance Avail able Fault Current
QUALI TY ASSURANCE
51

Product Data

I ncl ude manufacturer's informati on on each subntta

Label ;

providing the short circuit calculation for the
This may vary for design/build versus

, [ 1]

for each conponent,

devi ce and accessory provided with the sw tchgear including:

a. Circuit breaker type,
avai |l abl e settings.

interrupting rating,

and trip devices,

i ncl udi ng

b. Manufacturer's instruction nanuals and published tinme-current curves
(in electronic format) of the main secondary breaker and | argest

secondary feeder device.

5.2 Swi t chgear Drawi ngs

Include wiring diagranms and installation details of equipnent
panel s,

proposed | ocation, |ayout and arrangenent, contro

SECTI ON 26 23 00 Page 9
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pi pi ng, ductwork, and other itens that nust be shown to ensure a
coordinated installation. ldentify circuit terminals on wiring diagrans
and indicate the internal wiring for each item of equipnment and the

i nterconnecti on between each item of equipnment. Indicate on the draw ngs
adequat e cl earance for operation, maintenance, and repl acenent of operating
equi pnent devices. Include the naneplate data, size, and capacity on
submittal. Also include applicable federal, mlitary, industry, and
techni cal society publication references on submittals. |I|nclude the
following:

a. One-line diagramincluding breakers[, fuses][, current transforners,
and neters].

b. Qutline drawi ngs including front elevation, section views, footprint,
and overal |l dinensions.

c. Bus configuration including dinensions and anpere ratings of bus bars.

d. Markings and NEMA nanepl ate data[, including fuse information
(manufacturer's nanme, catal og nunber, and ratings)].

e. Circuit breaker type, interrupting rating, and trip devices, including
avai |l abl e settings.

f. Wring diagrans and elenentary diagrans with termnals identified, and
i ndi cating prewired interconnections between itens of equipnent and the
i nterconnection between the itens.

g. Manufacturer's instruction manuals and published tinme-current curves
(in electronic format) of the main secondary breaker and | argest
secondary feeder device. Use this information (designer of record) to
provi de breaker settings that ensures protection and coordi nation are
achieved. [For Navy installations, provide electronic format curves
using SKM s Power Tools for Wndows device library electronic format or
EasyPower device library format depending on installation nodeling
software requirenents.]

*kkkkkkkkkkkkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkhkhhkhhkkkkkkkkkkik

NOTE: |If selecting provisions for future expansion,
ensure the facility and roomsize is adequate for
t he additional equipnent.

*% *% *% *% *% *% *% *% *% *% *% *%%

[ h. Provisions for future expansion by addi ng swi tchgear sections.
]1.5.3 Regul at ory Requiremnents

In each of the publications referred to herein, consider the advisory
provi sions to be mandatory, as though the word, "shall" or "nust" had been
substituted for "shoul d" wherever it appears. |Interpret references in
these publications to the "authority having jurisdiction," or words of
simlar meaning, to nmean the Contracting O ficer. Provide equipnent,
materials, installation, and worknmanship in accordance with the nmandatory
and advi sory provisions of NFPA 70 unless nore stringent requirenents are
specified or indicated.

1.5.4 St andard Products

Provide materials and equi pnent that are products of manufacturers

SECTION 26 23 00 Page 10



regul arly engaged in the production of such products which are of equa
material, design and workmanshi 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 market through advertisenents,
manuf acturers' catal ogs, or brochures during the 2-year period.

c. Were two or nore itens of the sane class of equi pnent are required,
provi de products of a single manufacturer; however, the conponent parts
of the item need not be the products of the sane nmanufacturer unless
stated in this section.

1.5.4.1 Alternative Qualifications

Products having |l ess than a 2-year field service record will be acceptable

if acertified record of satisfactory field operation for not |ess than

6000 hours, exclusive of the manufacturers' factory or |aboratory tests, is

furnished.

1.5.4.2 Mat eri al and Equi pnent Manufacturing Date

Products nmanufactured nore than 1 year prior to date of delivery to site
are not acceptable.

1.6 MAINTENANCE
1.6.1 Swi t chgear Operation and Mai ntenance Data

Submit Operation and Mai ntenance Manual s in accordance with Section 01 78 23
OPERATI ON AND MAI NTENANCE DATA.

1.6.2 Assenbl ed Qperation and Mai ntenance Manual s
Assenbl e and securely bind manuals in durable, hard covered, water
resistant binders. Assenble and index the manuals in the follow ng order
with a table of contents:

a. Mnufacturer's O&M information required by the paragraph SD 10,
OPERATI ON AND MAI NTENANCE DATA.

b. Catalog data required by the paragraph SD 03, PRODUCT DATA.
c. Drawings required by the paragraph SD- 02, SHOP DRAW NGS
d. Prices for spare parts and supply Iist.
[ e« Information on netering.
] f. Design test reports.
g. Production test reports.

[1.6.3 Spare Parts

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhkhkhkhkkkkkkkkkk

NOTE: Do not use this paragraph for Navy projects.
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For other services, coordinate with Contracting
O ficer on whether this paragraph can be incl uded.

Edit as required if additional spare parts are
required for a specific project.

*% *% *% *% *% *% *% *% *% *%%

Provi de spare parts as specified below. Provide spare parts that are of
the same material and workmanshi p, neet the same requirenents, and are
i nterchangeabl e with the correspondi ng original parts furnished.
a. Quantity 2 - Fuses of each type and size.

[ b [____]

111.7  WARRANTY
Provi de equi pnent itens that are supported by service organi zations
reasonably convenient to the equipnent installation in order to render
satisfactory service to the equi pnent on a regul ar and energency basis
during the warranty period of the contract.

PART 2 PRODUCTS

2.1 PRODUCT COORDI NATI ON
Products and nmaterials not considered to be sw tchgear and rel ated
accessories are specified in Section 33 71 02 UNDERGROUND ELECTRI CAL
DI STRI BUTI ON, and Section 26 20 00 | NTERI OR DI STRI BUTI ON SYSTEM

2.2  SWITCHGEAR
| EEE C37.20.1 and UL 1558.

2.2.1 Ratings

Provi de equi pnent with the follow ng ratings:

kkkkkkkkkkkkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkkhkhkhkhhkkkkkkkkkkk

NOTE: Select "as indicated" if there are nultiple
switchgear with details of each shown on draw ngs.
Most switchgear will be 4-wire, but mght be a
3-wire design for delta-connected or ungrounded

systems.
a. Voltage rating: [480Y/277][208Y/120]][ ] volts AC, [3][4]-wire
[three-phase, [3][4]-wire][as indicated].
b. Continuous current rating of the main bus: | anperes][as
indicated].
c. Short-circuit current rating: | roms symmetrical anperes]|[as
indicated].

d. UL listed and | abeled[ for its intended use][ as service entrance
equipment].

SECTION 26 23 00 Page 12



2. 2.

2

Construction

kkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkkhkhkhkkkkkkkkkkkkhkhhkhkkkrkkkx

NOTE: Edit the selection options bel ow as needed
for the intended project configuration

Determine if an arc-resistant design will be
specified for the installation. A selection of
arc-resistant sw tchgear can affect the installation
design. Arc-resistant switchgear is tested and
certified to | EEE C37.20.7, and is intended to
provi de added protection for internal arcing

faults. Select Type 1 if arc protection is only
required for the freely accessible front of the

encl osure. Select Type 2 if arc protection is
required for freely accessible front, sides and rear
of the enclosure. Select the 'B suffix for
additional protection applied to conpartnents
designated as | ow voltage control or instrunentation
conpartnents. Select the 'C suffix where isolation
fromthe effects of an internal arcing fault is
desired between all adjacent conmpartments within a
swi tchgear assenbly. Mst manufacturers produce
Type 2B as a standard product, which could increase
the switchgear cost by about 20 percent. Review

| EEE C37.20.7 for additional infornmation

kkkkkkkkkkkkkkkkkkkkkkhhhkhkkkkkkkkkkkkhhkhhkkkkkkkkkkkkkhkhhhhkkkkkx

Provi de the foll ow ng:

a.

Il g

Swi tchgear: consisting of vertical sections bolted together to forma
rigid assenbly and [rear][front and rear] aligned][ as indicated].

Al circuit breakers: front accessible with rear | oad connecti ons.

Conpartnental i zed switchgear: vertical insulating barriers between the
front device section, the main bus section, and the cable conpartnent|
with full front to rear vertical insulating barriers between adjacent
sections].

Were indicated, "space for future" or "space" neans to include al
necessary conponents and hardware to be fully equipped for racking in a
circuit breaker elenent.

Insulating barriers: provided in accordance with NEMA LI 1, Type GPO- 3
6.35 mMm 0. 25 inch mininum thi ckness.

Mbi sture resistant coating: applied to all rough-cut edges of
barriers.

Switchgear: Arc-resistant] Type 1[B]J[C ][ Type 2[B][C]], tested in
accordance with | EEE C37. 20. 7.

12.2.2.1 Enclosure
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NOTE: Choose the |evel of corrosion protection
required for the specific project location. Most
swi tchgear products will be constructed of a cold
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rolled steel and painted, which is adequate for nost
i ndoor |ocations. Use galvanized steel or stainless
steel enclosures or bases for outdoor applications
where corrosion is a concern. Not all manufacturers
of fer gal vani zed steel or stainless steel products
as a standard design.

Sel ect | EEE C57.12.28 for gal vani zed encl osures.
Sel ect | EEE C57.12.29 for stainless steel enclosures.

Infrared viewi ng windows are typically installed in
the switchgear rear covers to facilitate the use of
IR caneras for thermally scanning cable term nations.

kkkkkkkkkkkkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhkhhkkkkkkkkkkkkkhkhkhkkkkkx *k%

Provi de the foll ow ng:

a. Enclosure: J[outdoor] NEMA ICS 6 Type [3R][1]] ][ as
i ndicated][fabricated entirely of 12 gauge ASTM A240/ A240N type 304 or
304L stainless steel].

b. Enclosure: bolted together with renovable bolt-on side and[ hinged]
rear covers|[, and sloping roof downward toward rear].

[ c. Front][ and rear] doors: provided with[ stainless steel] padl ockable
vault handles with a three point catch

I d. Bases, franes and channels of enclosure: corrosion resistant and
fabricated of[ ASTM A240/ A240N type 304 or 304L stainless steel][ or][
gal vani zed steel].

] e. Base: includes any part of enclosure that is within 75 mm 3 inches of
concrete pad.

[ f. @Galvanized steel: ASTM A123/A123N, ASTM A653/ A653NV (@0 coating, and
ASTM A153/ A153l, as applicable. Galvanize after fabrication where
practicable.

] g. Paint color: ASTM D1535 |ight gray No. 61 or No. 49 over rust
inhibitor

[ h. Paint coating system conply with[ |EEE C57.12.28 for gal vani zed
steel][ and][ | EEE C57.12.29 for stainless steel].

T i. Infrared viewing windows: install to allow the use of an infrared
canera or thermal inmager direct line of site to inspect electrica
connections wi thout requiring the opening of panels and doors. These
wi ndows are intended to allow thernographers the ability to inspect the
el ectrical equipnment wthout directly exposing thenselves to live
el ectrical conponents and energi zed devi ces.

12.2.2.2 Bus Bars

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Use copper with silver-plated contact
surfaces in exterior or danp |ocations or for heavy
not or | oads.

Del ete the neutral bus bracketed option if a 3-wire
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system was sel ect ed.

Only choose the bracketed option requiring

i nsul ati on on the bus bars for outdoor |ocations
with a high concentration of airborne contan nants.
Choose this option primarily for corrosive and hi gh
hum dity applications as defined in UFC 3-501-01
Most manufacturers will apply an insulating sleeve
rather than an epoxy coating.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhhhkhkhkkkkkkkkkkhkhhkhhkhkkkkkkkkkk

Provi de the foll ow ng:

a. Bus bars: [copper with silver-plated contact surfaces][ or][ al umi num
with tin-plated contact surfaces].

(1) Phase bus bars: [uninsulated][insulated with an epoxy finish
coating powder or insulating sleeve providing a m ni mum breakdown
vol tage of 16,000 volts per ASTM D149].

(2) Neutral bus: rated [100]] ] percent of the main bus
continuous current rating[ as indicated].

b. Make bus connections and joints with hardened steel bolts.

c. Min-bus (through bus): rated at the full anpacity of the main
t hr oughout the sw tchgear.

d. Mninmum 6.35 nm by 50.8 nmone-quarter by 2 inch copper ground bus
secured to each vertical section along the entire length of the
switchgear.

2.2.2.3 Mai n Secti on

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Current-limting fuses should only be needed
if the available fault current exceeds the circuit
breaker short circuit rating.

kkkkkkkkkkkkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkkhkhkhkhhkkkkkkkkkkk

Provide the main section consisting of[ main lugs only][ an individually
mounted][ drawout][ air power circuit breaker[ with current-liniting
fuses]][ and utility transfornmer conpartnent].

2.2.2.4 Di stribution Sections

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Current-limting fuses should only be needed
if the available fault current exceeds the circuit
breaker short circuit rating. Utility transformer
conpartnents are rarely used and will require
additional reviewif this bracketed option is
selected.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Provide the distribution section[s] consisting of[ [individually
mounted, ] [drawout ,]][ air power circuit breakers[ with current-liniting
fuses]][ and utility transforner conpartnents] as indicated.
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[2.2.2.5 Auxiliary Sections

Il

Provi de auxiliary sections consisting of indicated][ instruments,][ netering
equi pment, ][ control equipnent,][ transforner,][ and][ current transformer
conpartments] as indicated

2.2.2.6 Handles

Provi de handl es for individually nounted devices of the same design and

met hod of external operation. Label handles prominently to indicate device
anpere rating, color coded for device type. Identify ON-OFF indication by
handl e position and by prom nent marKking.

12.2.3 Protective Device
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NOTE: Switchgear shoul d be placed where the anbient
tenperature is |less than 40 degrees C, which is the
basis for rating in accordance with | EEE C37. 13.
However, should the anbient tenperature be expected
to exceed 40 Deg. C, the designer nust require a
special calibration for the circuit breakers and
confirmthe equi pnent ratings.

Thi s paragraph assunes that circuit breakers are
avail abl e rated for the specified short circuit
current. For very high short circuit currents, the
manuf acturer might have to install current-linmting
fuses upstreamof the circuit breaker

Provi de ground fault protection of equi pnment for
solidly grounded wye electrical services of nore
than 150 volts to ground for each service di sconnect
rated 1000 anperes or nore in accordance with NFPA
70.

If 48 Vdc or 125 Vdc electrically operated circuit
breakers are required, the appropriate DC control
power supply information rmust be added to the
speci fication.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Provide[ main and] branch protective devices as indicated.
Provi de the foll ow ng:

a. | EEE C37.13. [120 Vac][ electrically][ manually] operated drawout,
[unfused][fused], |owvoltage power circuit breaker with a

short-circuit current rating[ of [ ] rns anperes symmetrical][ as
i ndi cated] at [_ ] volts.
b. Breaker frane size: [ as indicated][] ] anperes].

c. Equip electrically operated breakers w th notor-charged, stored-energy
cl osing nmechanismto permt rapid and safe cl osing of the breaker
against fault currents within the short tine rating of the breaker
i ndependent of the operator's strength or effort in closing the handle.
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1[2.2.4 Dr awout Breakers

Equi p drawout breakers with disconnecting contacts, wheels, and interlocks
for drawout application. Provide main, auxiliary, and contro

di sconnecting contacts with silver-plated, nultifinger, positive pressure,
self-aligning type. Provide drawout conpartnent shutters to protect
operators from acci dental contact with breaker stabs when the breaker is
withdrawmn fromits cubicle. Provide each drawout breaker with
four-position operation with each position clearly identified by an

i ndi cator on the circuit breaker front panel as follows.

a. Connected Position: Primary and secondary contacts are fully engaged.
Breaker nust be tripped before racking into or out of position

b. Test Position: Prinmary contacts are di sconnected but secondary
contacts remain fully engaged. This position allows conplete test and
operation of the breaker wi thout energizing the primary circuit.

c. Disconnected Position: Primary and secondary contacts are di sconnected.

d. Wthdrawn (Renoved) Position: Places breaker conpletely out of
conpartnent, ready for renoval. Renoval of the breaker actuates
assenbly that isolates the prinary stabs.

I 2.2.5 Renmpt e Racki ng

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhhhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkik

NOTE: UFC 3-520-01 requires consideration of renpte
racki ng met hods for switchgear circuit breakers.
Determine if this feature is desired by electrical
personnel that will operate and nmamintain this

equi prent. The renote racking nechani sm desi gn

vari es anong nanufacturers; however the nethod of
connection to the racking nmechanismtends to be
simlar. Deternmne if the project budget can fund
this device (mght cost as nmuch as $40,000 with al
options including canera and wireless systen). Do
not select this option if other renote racking
nmechani sns are available within the activity and can
be used for this location.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Provide a renote racking nmechanismto allow an operator to rack a circuit
breaker in or out fromat |east 20 feet away fromthe front of the
equipment.

12.2.6 El ectronic Trip Units

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Switchgear circuit breakers will be supplied
with electronic trip units. Select fromthe
bracketed options below. In the itens bel ow, choose
the bracketed item "nmmi n" when the itemonly applies
to the main breaker

A digital display for the nain breaker will
typically not be selected if digital netering is
provi ded per the paragraph DI G TAL METERS is
selected.
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Provi de ground fault protection of equipnent for
solidly grounded wye electrical services of nore
than 150 volts to ground for each service di sconnect
rated 1000 anperes or nore in accordance with NFPA
70.

NFPA 70 requires arc energy reduction where the

hi ghest continuous current trip setting for which
the actual overcurrent device installed in a circuit
breaker is rated or can be adjusted to 1200 anperes
or higher. The option identified belowis based on
an energy-reduci ng mai ntenance switch. Add the
addi ti onal appropriate information if other methods
such as differential relaying or an active arc flash

mtigation systemare included. Ildentify |ocations
of alternate arc energy reduction nethods in the
design.

*%

*% *% *% *% *% *% *% *% *% *% *% *%%

Equi p[ main and][ distribution] breakers[ as indicated] with a solid-state
tripping systemconsisting of three current sensors and a

m croprocessor-based trip unit that provides true rns sensing adjustable
time-current circuit protection. Include the follow ng:

a.

Il

Il

Il

Il

Il

Il

Current sensors anpere rating: [ as indicated][ [ ] anperes][ the
sane as the breaker frame rating].

Trip unit anpere rating: [ as indicated][ [ ] anperes].

Ground fault protection: [ as indicated][ zero sequence sensing]]|
resi dual type sensing].

El ectronic trip units: provide additional features[ as indicated]:

(1) [Indicated ]Breakers: include |long delay pick-up and tine
settings, and indication of cause of circuit breaker trip.

(2) Main breakers: include[ short delay pick-up and tine settings]]|
and] [, instantaneous settings][ and][ ground fault settings][ as
indicated].

(3) Distribution breakers: include[ short delay pick-up and tine
settings][, instantaneous settings][, and ground fault settings]]
as indicated].

(4) [Main ]Breakers: include a digital display for phase and ground
current.

(5) [Main ]Breakers: include a digital display for watts, vars, VA,
kWh, kvarh, and kVAh.

(6) [Main ]Breakers: include a digital display for phase voltage, and
percent THD vol tage and current.

(7) [Main ]Breakers: include provisions for conmunication via a
network twi sted pair cable for renmote nonitoring and control
Provi de the follow ng conmuni cati ons protocol : [ DNP3] [ Modbus] [ | EC
61850].
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Il

(8)

1[2.2.7

[2.2.7.1

[

Il

Il

Il

Il

For electronic trip units that are rated for or can be adjusted to
1, 200 anperes or higher, provide arc energy reduction capability
wi th an energy-reducing nai ntenance switch with | ocal status
indicator.

Metering

Digital Meters

*% *%

*% *% *% *% *% *% *% *% *% *% *%%

NOTE: Digital netering incorporates newer technol ogy
and provides additional information, often without
additional cost. A control power transforner (115 V
or 130 V) is usually required with this type of

net eri ng.

Digital neters are continually inproving. The

di splay capability can be a sinple display of
nunerical values or a nore sophisticated display
showi ng waveforms. Over-specification of the nmeter
physical or software characteristics will likely
result in specification of an ol der obsolete neter.

*% *%

*% *% *% *% *% *% *% *% *% *% *%%

| EEE C37.90.1 for surge withstand. Provide true rns, plus/mnus one
percent accuracy, programable, microprocessor-based nmeter enclosed in a
seal ed case with the follow ng features

a. Display capability:

(1)

(2)

(3)

(4)

(5)

Mul ti-Function Meter: Display a selected phase to neutra

vol tage, phase to phase voltage, percent phase to neutral voltage
THD, percent phase to phase voltage THD, a sel ected phase current,
neutral current, percent phase current THD, percent neutra
current; selected total PF, kW KVA, kVAR, FREQ kVAh, kWwh.

Det ect ed al arm condi tions include over/under current, over/under
vol tage, over/under KVA, over/under frequency, over/under sel ected
PF/ kVAR, vol tage phase reversal, voltage inbal ance, reverse power,
over percent THD. Include a Form C KYZ pul se output relay on the
meter.

Power Meter: Display Watts, VARs, and sel ected KVA/ PF. Detected
al arm condi tions include over/under KVA, over/under PF, over/under
VARs, over/under reverse power.

Volt Meter: Provide capability to be sel ectable between display

of the three phases of phase to neutral voltages and simultaneous
di splay of the three phases of the phase to phase voltages.

Det ect ed al arm condi tions include over/under voltage, over/under

vol tage i nbal ance, over percent THD

Ammeter: Display phase A, B, and C currents. Detected alarm
conditions include over/under current, over percent THD

Digital Watthour Meter: Provide a single selectable display for

watts, total kilowatt hours (kW) and watt denand (Wd). |Include a
Form C KYZ pul se output relay on the neter.
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1 b.

Ii.

Iij.

Design nmeters to accept|[ input fromstandard 5A secondary instrunent
transformers][ and][ direct voltage nonitoring range to [300][600]
volts, phase to phase].

Provi de progranmm ng via a front panel display and a comuni cation
interface accessible by a conputer.

Provi de password secured programming stored in non-vol atil e EEPROM
memory.

Provi de digital comrunications in a Mbddbus [RTU protocol via a
[ RS232C] [ RS485] serial port[ and an independently addressable
[ RS232C] [ RS485] serial port].

Provi de neter that cal cul ates and stores average max/ m n demand val ues
with time and date for all readings based on a user selectable sliding
wi ndow aver agi ng peri od.

Provide neter with programmble hi/low set linits with two Form C dry
contact relays when exceeding al arm conditions.

Provide neter with a display of Total Harnonic Distortion (THD)
measurenent to a mninmumof the thirty-first order

Include historical trend | ogging capability with the ability to store
up to 100,000 data points with intervals of 1 second to 180 ni nutes.
Provide a unit that can store and time stanp up to 1000 programuabl e
triggered conditions.

Provi de event waveformrecording triggered by the rns of 2 cycles of
vol tage or current exceedi ng progranmable set points. Store wavefornms
for all 6 channels of voltage and current for a minimmof 10 cycles
prior to the event and 50 cycl es past the event.

111 2.2.7.2 El ectroni c Watthour Meter

*%

*% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: For the Air Force, use Section 26 27 13.10 30
ELECTRI C METERS

For the Navy, use Section 26 27 14.00 20 ELECTRICI TY
METERING.

For the Armny, coordinate neter requirenments in
accordance wi th Engi neering and Construction
Bul l etin ECB 2015-2, Advanced Metering and
Connectivity

*%

*% *% *% *% *% *% *% *% *% *% *% *%%

[ Provide as specified in Section [26 27 14.00 20 ELECTRICI TY METERI NG [
26 27 13.10 30 ELECTRI C METERS] .

I ANSI

Cl2.1. Provide a switchgear style electronic programrabl e watt hour

meter, sem -flush nmounted, as indicated. Meter can be either programed at
the factory or programmed in the field. Turn field progranm ng device over
to the Contracting Oficer at conpletion of project. Coordinate nmeter to
system requirenents.

a.

Design: Provide neter designed for use on a 3-phase, 4-wre,
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[ 208Y/ 120] [ 480Y/ 277] volt systemwith 3 current transfornmers. |Include
necessary KYZ pulse initiation hardware for Energy Mnitoring and
Control System (EMCS).

Coordi nation: Provide neter coordinated with ratios of current
transformers and transforner secondary voltage.

C ass: 20. Accuracy: plus or mnus 1.0 percent. Finish: Class II.
Kilowatt-hour Register: five digit electronic progranmable type.
Demand Regi ster:

(1) Provide solid state.

(2) Display actual values and readings of the nmetered circuit. No
nmul tipliers nmust be required.

(3) Demand interval length: progranmred for [15][30][60] mnutes with
rolling demand up to six subintervals per interval.

Meter fusing: Provide a fuse block nmounted in the nmetering conpart nment
contai ni ng one fuse per phase to protect the voltage input to the
watt hour neter. Size fuses as recommended by the neter manufacturer.

Provide neter with a comuni cati ons port, RS485, with Mdbus RTU seri al
or Ethernet, Modbus-TCP comruni cati ons.

*% *% *% *% *% *% *% *% *% *% *% *%

NOTE: Sel ect the appropriate current transforner
(CT) ratio, continuous-thernal-current rating factor
(RF) at 30 degrees C and ANSI Metering Accuracy

Cl ass val ues based on the CT Ratio which is just

bel ow the rating of the main protective device.

Sel ect an ANSI Metering Accuracy Cass in accordance
with the follow ng table:

CT Ratio RF Accuracy C ass
200/5 4.0 0.3 thru B-0.1
300/5 3.0 0.3 thru B-0.2
400/5 4.0 0.3 thru B-0.2
600/5 4.0 0.3 thru B-0.5
800/5 2.0 0.3 thru B-0.5
1200/5 15 0.3 thru B-0.5
1500/5 15 0.3 thru B-0.9
2000/5 15 0.3 thru B-1.8
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| EEE C57.13. Provide single ratio transformers, 60 hertz, [__

5-anpere ratio, [__ ] rating factor, with a netering accuracy cl ass of
0.3 through [ ].

[ Provide a fuse block nounted in the netering conpartnent containing one
fuse per phase to protect the voltage input to voltage sensing neters.
Si ze fuses as recomrended by the neter manufacturer.

11l 2.2.7.3  Submetering

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: For bases and activities that have an active
subnetering policy in place and witten

aut hori zati on has been received, edit this section
as necessary to specify the desired | evel of
subnetering and | ocati ons.

UFC 1-200-02 references ASHRAE 90. 1-2010. But
ASHRAE 90. 1- 2010 does not address subnetering
criteria. The intended reference for this section
i s ASHRAE 90. 1- 2013, which does address subnetering
criteria.

I f submetering is selected as an option, coordinate
references to ASHRAE 90.1 with the | ead person
editing the Division 1 Sections. Typically,
references to ASHRAE 90.1 in this Section will be to
the 2013 edition, whereas references to ASHRAE 90.1
in other Sections will be to the 2010 edition.
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ASHRAE 90.1 - IP. Provide submetering for [

111 2.2.8 Transformer
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NOTE: Coordinate with Section 26 20 00 | NTERI OR
DI STRI BUTI ON SYSTEM when transforner section is
provided.

*% *% *% *% * *% *% *% *% *% *% *% *%%

Provide transfornmer section in swtchgear in accordance with UL 1558 and as
indicated. Provide the transformer and section that is suitable for the
installation. Provide a transforner conformng to the requirenents of
Section 26 20 00 | NTERI OR DI STRI BUTI ON SYSTEM

I 229 Heaters
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NOTE: Select the heater option if the swi tchgear
will be installed in a non-environnentally
controll ed area.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Provi de 120-volt heaters in each switchgear section. Provide heaters of
sufficient capacity to control noisture condensation in the section, 250
watts mininmum and controlled by a thernostat[ and hunmidistat] located in
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the section. Provide industrial type thernostat, high limt, to maintain
sections within the range of 15 to 32 degrees C 60 to 90 degrees F.[
Provide hunmidistat with a range of 30 to 60 percent relative humidity.]

ot ai n supply voltage for the heaters froma control power transforner
within the switchgear. |If heater voltage is different than sw tchgear

vol tage, provide transformer rated to carry 125 percent of heater full | oad
rating. Provide transfornmer with a 220 degrees C insulation systemwith a
tenperature rise not exceeding 115 degrees C and conform ng to NEMA ST 20.[
Energi ze electric heaters in switchgear assenblies while the equipnent is
in storage or in place prior to being placed in service. Provide nethod
for easy connection of heater to external power source. Provide tenporary,
reliable external power source if commercial power at rated voltage is not
avail abl e on site.]

]2.2.10 Terminal Boards

Provide with engraved plastic terminal strips and screw type terminals for
external wiring between conponents and for internal wring between
renovabl e assenblies. Provide short-circuiting type term nal boards
associated with current transforner. Termi nate conductors for current
transforners with ring-tongue lugs. Provide terninal board identification
that is identical in simlar units. Provide color coded external wring
that is color coded consistently for simlar term nal boards.

2.2.11 Wre Mrking

Mark control and metering conductors at each end. Provide factory
installed, white, plastic tubing, heat stanped with black block type
letters on factory-installed wiring. On field-installed wiring, provide
white, preprinted, polyvinyl chloride (PVC) sleeves, heat stanped with

bl ack block type letters. Provide a single letter or nunber on each

sl eeve, elliptically shaped to securely grip the wire, and keyed in such a
manner to ensure alignment with adjacent sleeves. Provide specific wire
mar ki ngs using the appropriate conbination of individual sleeves. Indicate
on each wire nmarker the device or equipnent, including specific ternna
number to which the renote end of the wire is attached.

2.3 MANUFACTURER S NAMEPLATE

Provi de a namepl ate on each item of equi pment bearing the manufacturer's
nane, address, nodel nunber, and serial nunber securely affixed in a
conspi cuous place; the naneplate of the distributing agent is not
acceptable. This nameplate and nethod of attachnent nmay be the
manufacturer's standard if it contains the required information.

2.4 FI ELD FABRI CATED NAMEPLATES

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Use the bracketed sentence to specify |abels
for switchgear where energency breakers are |ocated
within the switchgear. Provide note on the draw ngs
to indicate where red | abels are required.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

ASTM D709. Provide |am nated plastic nanepl ates for each sw tchgear

equi prent encl osure, relay, switch, and device; as specified in this

section or as indicated on the drawings. Ildentify on each nanepl ate

inscription the function and, when applicable, the position. Provide
nanepl ates of nelam ne plastic, 3 mMmmO0.125 inch thick, white with
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[black][ ] center core.[ Provide red |ami nated plastic label with
white center core where indicated.] Provide natte finish surface. Provide
square corners. Accurately align lettering and engrave into the core.
Provi de naneplates with m ni num si ze of 25 by 65 mmone by 2.5 inches.
Provide lettering that is a minimumof 6.35 nm 0.25 inch high normal bl ock
style.

2.5 SOURCE QUALITY CONTROL
2.5.1 Equi prent Test Schedul e

The Governnent reserves the right to witness tests. Provide equipnent test
schedul es for tests to be perforned at the manufacturer's test facility.
Submit required test schedule and | ocation, and notify the Contracting

O ficer 30 cal endar days before schedul ed test date. Notify Contracting

O ficer 15 cal endar days in advance of changes to schedul ed date.

Provide the followi ng as part of test equipnent calibration:

a. Provide a calibration programwhich assures that all applicable test
instruments are mmintained within rated accuracy.

b. Accuracy: Traceable to the National Institute of Standards and
Technology.

c. Instrument calibration frequency schedule: |less than or equal to 12
nonths for both test floor instruments and | eased specialty equipnent.

d. Dated calibration labels: visible on all test equipnent.

e. Calibrating standard: higher accuracy than that of the instrunent
tested.

f. Keep up-to-date records that indicate dates and test results of
instrunents calibrated or tested. For instrunents calibrated by the
manufacturer on a routine basis, in lieu of third party calibration
i nclude the foll ow ng:

(1) Maintain up-to-date instrument calibration instructions and
procedures for each test instrunent.

(2) Identify the third party/laboratory calibrated instrunent to
verify that calibrating standard is net.

2.5.2 Swi t chgear Design Tests

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Use the first bracketed option for standard
swi tchgear. Use the second bracketed option for
arc-resistant sw tchgear.
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[ EEE C37.20.1 and UL 1558][ | EEE C37.20.1, |EEE C37.20.7, and UL 1558].
2.5.2.1 Desi gn Tests

Furni sh docurment ati on showi ng the results of design tests on a product of
the same series and rating as that provided by this specification
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a. Short-circuit current test.
b. Enclosure tests.
c. Dielectric test.

[2.5.2.2 Addi tional Design Tests
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NOTE: Include additional design tests when the
switchgear main bus is rated greater than 4000
amperes.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

In addition to nornmal design tests, performthe following tests on the
actual equi pnent. Furnish reports which include results of design tests
performed on the actual equipnent.
a. Tenperature rise tests.
b. Continuous current.

1]2.5.3 Swi t chgear Production Tests
| EEE C37.20.1 and UL 1558. Furnish reports which include results of
production tests perforned on the actual equipnent for this project. These
tests include:
a. 60-hertz dielectric tests.
b. Mechanical operation tests.
c. Electrical operation and control wiring tests.

d. Gound fault sensing equi pnent test.

[2.5.4 Cybersecurity Equi pment Certification
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NOTE: Coordi nate equi pment certification with
Government's cybersecurity requirenents and
interpretations. Select this option if the

swi tchgear includes renpte control or renote access
capability.
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Furnish a certification that control systens are designed and tested in
accordance with DoD I nstruction 8500.01, DoD Instruction 8510.01, and as
required by individual Service Inplenentation Policy.

1[2.6 COORDI NATED PONER SYSTEM PROTECTI ON

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Use this paragraph only for Arny projects.

The requirement for studies in this section depends
on the conplexity and extent of the power system
Delete this requirenment for projects of linited
scope, projects having protective devices which are

SECTION 26 23 00 Page 25



not adjustable or for which coordination is not
possi bl e (standard nol ded case circuit breakers);
projects involving sinple extension of 600 volt

| evel service to a building or facility from an

exi sting transforner (750 kVA or less); or projects
i nvol ving sinple extension of 600 volt |evel service
to a building or facility froma new transforner
(750 kVA or less).
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Provi de a power system study as specified in Section 26 28 01.00 10
COORDI NATED PONER SYSTEM PROTECTI ON.

12.7 ARC FLASH WARNI NG LABEL
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NOTE: Include the Arc Flash Warni ng Label detail on
the drawi ngs. See the technical note at the

begi nni ng of section to obtain the Aut oCAD draw ng
file of the I abel
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Provide warning | abel for switchgear. Locate this self-adhesive warning
| abel on the outside of the enclosure warning of potential electrical arc
flash hazards and appropriate PPE required. Provide |abel format as
indicated.

[2.8 SERVI CE ENTRANCE AVAI LABLE FAULT CURRENT LABEL

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: NFPA 70 requires that service equipnent in
other than dwelling units be legibly marked in the
field with the maxi num avail abl e fault current,

i ncluding the date the fault-current cal cul ati on was
perfornmed. In addition, include the contact
information for the organi zation that conpleted the
calculation. Select this option if the sw tchgear
will be used as service entrance equi prent.

Coordinate with the person developing the Division 1
Sections and ensure that Division 1 Sections
identify the person responsible for providing the
short circuit calculation for the project. This may
vary for design/build versus design/bid/build
projects.
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Provi de | abel on exterior of sw tchgear used as service equipnent |isting
the maxi mum avail able fault current at that |ocation. |Include on the |abe
the date that the fault cal cul ation was performed and the contact
information for the organization that conpleted the calculation. Locate
this self-adhesive warning | abel on the outside of the switchgear. Provide
| abel format as indicated.

I 29 M M C BUS LABELI NG
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NOTE: Include a minmc bus if the system conplexity
warrants providing a one-line of the system
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configuration.
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Provide a mimic bus on the front of the equi pnent to di agrammatically show
the internal bus structure of the |ineup

] PART 3 EXECUTI ON
3.1 INSTALLATION

Conformto | EEE C2, NFPA 70, and to the requirenments specified herein.
Provi de new equi pnent and materials unless indicated or specified otherw se.
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NOTE: Include the grounding section bel ow for
installations involving a switchgear installed in an
exterior application. |If the switchgear is

installed adjacent to a pad-nounted distribution
transfornmer, then coordinate the groundi ng
requi renents between the applicable specifications.
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[3.2 GROUNDING

NOTE: Where rock or other soil conditions prevent
obt ai ni ng a specified ground val ue, specify other
net hods of grounding. Where it is inpractical to
obtain the indicated ground resistance val ues, nmke
every effort to obtain ground resistance val ues as
near as possible to the indicated val ues.

Sel ect 25 ohms resistance unless the installation
requires a | ower resistance to ground.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NFPA 70 and | EEE C2, except that grounds and groundi ng systens with a
resistance to solid earth ground not exceeding [25][

3.2.1 Groundi ng El ectrodes

Provi de driven ground rods as specified in Section 33 71 02 UNDERGROUND
ELECTRI CAL DI STRI BUTI ON. Connect ground conductors to the upper end of the
ground rods by exothermic weld or conpression connector. Provide
conpressi on connectors at equi prent end of ground conductors.

3.2.2 Equi pnent G oundi ng

Provi de bare copper cable not smaller than No. 4/0 AWG not |ess than 610 nmm
24 inches bel ow grade connecting to the indicated ground rods. Wen work
in addition to that indicated or specified is directed to obtain the

speci fied ground resistance, the provision of the contract covering

" Changes" appli es.

3.2.3 Connections
Make joints in grounding conductors and | oops by exothermic weld or

conpressi on connector. Install exothernmic welds and conpressi on connectors
as specified in Section 33 71 02 UNDERGROUND ELECTRI CAL DI STRI BUTI ON
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.2.4 Groundi ng and Bondi ng Equi prrent

UL 467, except as indicated or specified otherwi se.

13.3 I NSTALLATI ON OF EQUI PMENT AND ASSEMBLI ES

Install and connect equi pment furni shed under this section as indicated on
proj ect draw ngs, the approved shop draw ngs, and as specified herein.

. 3.1 Switchgear
| EEE C37.20.1
.3.2 Meters and I nstrunment Transfornmers
ANSI C12.1.
. 3.3 Fi el d Applied Painting
Where field painting of enclosures is required to correct damage to the
manuf acturer's factory applied coatings, provide manufacturer's recomended
coatings and apply in accordance with nanufacturer's instructions.
. 3.4 Gl vani zi ng Repair
Repair damage to gal vani zed coati ngs using ASTM A780/ A780N, zinc rich
pai nt, for galvanizing damaged by handling, transporting, cutting, welding,
or bolting. Do not heat surfaces that repair paint has been applied to.
.3.5 Fi el d Fabricated Nanepl ate Munting
Provi de nunber, location, and letter designation of naneplates as
i ndi cated. Fasten nameplates to the device with a m ni mum of two

sheet-netal screws or two rivets.

.4 FOUNDATI ON FOR EQUI PMENT AND ASSEMBLI ES
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NOTE: Mounting sl ab connections nay have to be
given in detail depending on the requirenents for
the seismc zone in which the equi pnent is |ocated.
I ncl ude construction requirenments for concrete slab
only if slab is not detailed in draw ngs.
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4.1 Exterior Location

Mount switchgear on concrete slab as follows:

a. Unless otherwi se indicated, provide the slab with dinensions at |east
200 mm 8 inches thick, reinforced with a 150 by 150 mm 6 by 6 inch No.
6 nmesh placed uniformy 100 nm 4 inches fromthe top of the slab

b. Place slab on a 150 mMmm 6 inch thick, well-conpacted gravel base.

c. Install slab such that the top of the concrete slab is approximtely
100 mm 4 inches above the finished grade.
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d. Provide edges above grade with 15 nm 1/2 inch chanfer

e. Provide slab of adequate size to project at |east 200 mm 8 i nches
beyond the equi prment.

f. Provide conduit turnups and cable entrance space required by the
equi pnment to be nounted.

g. Seal voids around conduit openings in slab with water- and
oi | -resistant caul ki ng or seal ant.

h. Cut off and bush conduits 75 mm 3 i nches above sl ab surface.

i. Provide concrete work as specified in[ Section 03 30 00 CAST-I N PLACE
CONCRETE] [ Section 03 30 00.00 10 CAST-| N PLACE CONCRETE] .

3.4.2 Interior Location
Mount switchgear on concrete slab as follows:

a. Unless otherw se indicated, provide the slab with dinensions at |east
100 mm 4 inches thick

b. Install slab such that the top of the concrete slab is approximately
100 mm 4 inches above the finished grade.

c. Provide edges above grade with 15 nm 1/2 inch chanfer

d. Provide slab of adequate size to project at |east 200 nmm 8 i nches
beyond the equi pnent.

e. Provide conduit turnups and cabl e entrance space required by the
equi prent to be nounted.

f. Seal voids around conduit openings in slab with water- and
oi | -resi stant caul ki ng or seal ant.

g. Cut off and bush conduits 75 mm 3 inches above sl ab surface.

h. Provide concrete work as specified in[ Section 03 30 00 CAST-I N PLACE
CONCRETE] [ Section 03 30 00.00 10 CAST-I N PLACE CONCRETE] .

3.5 FI ELD QUALI TY CONTROL
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NOTE: Select "Request for Settings" belowif
protective device settings will be governnent
furnished. Select "Required Settings" belowif
protective device settings are furnished by the
Desi gner of Record. Coordinate with the person
devel oping the Division 1 Sections and ensure that
Division 1 Sections identify the person responsible
for providing the final protective device settings
for design/build versus design/bid/build projects.
Do not rely on the manufacturer's default settings.
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[ Submit request for settings of breakers to the Contracting O ficer after
approval of switchgear and at |east 30 days in advance of their requirenent.
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I Submit Required Settings of breakers to the Contracting O ficer after
approval of switchgear and at |east 30 days in advance of their requirenent.

]3.5.1 Per f ormance of Acceptance Checks and Tests
Performin accordance with the manufacturer's recomendati ons and i ncl ude

the followi ng visual and nechanical inspections and electrical tests,
performed in accordance with NETA ATS

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Select the options below that apply to the
speci fied equi pment.
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3.5.1.1 Switchgear
a. Visual and Mechanical |nspection

(1) Conpare equi prent namepl ate data with specifications and approved
shop draw ngs.

(2) Inspect physical, electrical, and mechanical condition

(3) Verify appropriate anchorage, required area cl earances, and
correct alignment.

(4) dean swtchgear and verify shipping bracing, |oose parts, and
docunent ati on shi pped inside cubicles have been renoved.

(5) Inspect all doors, panels, and sections for paint, dents,
scratches, fit, and nissing hardware.

(6) Verify that[ fuse and] circuit breaker sizes and types correspond
to approved shop drawings as well as to the circuit breaker’s
address for nicroprocessor-comunication packages.

[ (7) Verify that current transforner ratios correspond to approved shop
drawings.
] (8) Inspect all bolted electrical connections for high resistance

using | owresistance ohmeter, verifying tightness of accessible
bolted el ectrical connections by calibrated torque-wench nethod,
or performi ng thernographic survey.

(9) Confirmcorrect operation and sequencing of electrical and
mechani cal interlock systens.

(10) Confirmcorrect application of manufacturer's reconmended
lubricants.

(11) Inspect insulators for evidence of physical damage or
cont am nat ed surfaces.

(12) Verify correct barrier and shutter installation[ and operation].
(13) Exercise all active conponents.

(14) Inspect all mechanical indicating devices for correct operation
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(15) Verify that filters are in place and vents are clear

(16) Test operation, alignment, and penetration of instrument
transformer wthdrawal disconnects.

(17) Inspect control power transfornmers.

El ectrical Tests

(1) Performinsul ation-resistance tests on each bus section
(2) Performdielectric withstand voltage tests.

(3) Performinsul ation-resistance test on control wring; Do not
performthis test on wiring connected to solid-state conponents.

(4) Performcontrol wiring performance test.

(5) Performprimary current injection tests on the entire current
circuit in each section of assenbly.

(6) Perform phasi ng check on doubl e-ended switchgear to ensure correct
bus phasi ng from each source.

(7) Verify operation of sw tchgear heaters.

1]3.5.1.2 Circuit Breakers - Low Vol tage - Power

Vi sual and Mechani cal | nspection

(1) Conpare naneplate data with specifications and approved shop
drawings.

(2) Inspect physical and mechanical condition
(3) Inspect anchorage, alignnent, and grounding.

(4) Verify that all maintenance devices are available for servicing
and operating the breaker.

(5) Inspect arc chutes.

(6) Inspect nmoving and stationary contacts for condition, wear, and
alignment.

(7) Verify that primary and secondary contact w pe and ot her
di mensions vital to satisfactory operation of the breaker are
correct.

(8) Performall mechanical operator and contact alignment tests on
both the breaker and its operating nechani sm

(9) Inspect all bolted electrical connections for high resistance
using | owresistance ohmeter, verifying tightness of accessible
bolted el ectrical connections by calibrated torque-wench nethod,
or performi ng thernographic survey.

(10) Verify cell fit and el enent alignment.
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(11) Verify racking nechani sm

(12) Confirmcorrect application of nmanufacturer's recomended
lubricants.

El ectrical Tests
(1) Perform contact-resistance tests on each breaker
(2) Performinsul ation-resistance tests.

(3) Adjust Breaker(s) for final settings in accordance w th Government
provi ded settings.

(4) Determine long-time mninmmpickup current by primary current
injection.

(5) Determine long-tine delay by primary current injection

kkkkkkkkkkkkkkkkkkkkkkkhhkkkkkkkkkkkkkkkhkhkhkkkkkkkkkkkkkhkhhhkkkkkkx

NOTE: Coordi nate each option with each breaker type

*% *% *% *% *% *% *% *% *% *% *% *%%

(6) Determine short-tinme pickup and delay by primary current injection
(7) Determine ground-fault pickup and delay by primary current
injection.
(8) Determ ne instantaneous pickup value by primary current injection
(9) Activate auxiliary protective devices, such as ground-fault or
undervol tage rel ays, to ensure operation of shunt trip devices;

Check the operation of electrically-operated breakers in their
cubicle.

(10) Verify correct operation of any auxiliary features such as trip
and pickup indicators, zone interlocking, electrical close and
trip operation, trip-free, and antipunp function

(11) Verify operation of chargi ng nechani sm

3.5.1.3 Current Transforners

a.

Vi sual and Mechani cal |nspection

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

(2) Inspect physical and mechani cal condition
(3) Verify correct connection

(4) Verify that adequate clearances exi st between prinmary and
secondary circuit.

(5) Inspect all bolted electrical connections for high resistance

using | owresi stance ohmeter, verifying tightness of accessible
bolted el ectrical connections by calibrated torque-wench nethod,
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or perform ng thernographic survey.

(6) Verify that all required grounding and shorting connections
provi de good contact.

El ectrical Tests

(1) Performresistance neasurenents through all bolted connections
with | owresistance ohmeter, if applicable.

(2) Performinsul ation-resistance tests.
(3) Performpolarity tests.

(4) Performratio-verification tests.

4 Metering and Instrunentation

Vi sual and Mechani cal | nspection

(1) Conpare equi prrent nanepl ate data with specifications and approved
shop draw ngs.

(2) Inspect physical and mechanical condition
(3) Verify tightness of electrical connections.
El ectrical Tests

(1) Determne accuracy of neters at 25, 50, 75, and 100 percent of
full scale.

(2) Calibrate watthour neters according to manufacturer's published
data.

(3) Verify all instrunent nultipliers.

(4) Electrically confirmthat current transformer and vol tage
transfornmer secondary circuits are intact.

5 Groundi ng System
Vi sual and Mechani cal | nspection

(1) Inspect ground systemfor conpliance with contract plans and
specifications.

El ectrical Tests

(1) I1EEE 81. Perform ground-inpedance neasurenments utilizing the
fall-of-potential nmethod. On systens consisting of interconnected
ground rods, performtests after interconnections are conplete.

On systens consisting of a single ground rod performtests before
any wire is connected. Take neasurenents in normally dry weat her,
not |less than 48 hours after rainfall. Use a portable ground

resi stance tester in accordance with manufacturer's instructions
to test each ground or group of grounds. Use an instrument

equi pped with a meter reading directly in ohnms or fractions
thereof to indicate the ground value of the ground rod or
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groundi ng systens under test.

(2) Submit the neasured ground resistance of each ground rod and
groundi ng system indicating the location of the rod and groundi ng
system Include the test nethod and test setup (i.e., pin
| ocation) used to determ ne ground resistance and soil conditions
at the time the nmeasurenents were nade

[3.5.1.6 Cybersecurity Installation Certification

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Coordi nate equi pnment certification with
Government's cybersecurity requirenents and
interpretations. Select this option if the

swi tchgear includes renpte control or renote access
capability.

*% *% *%

*% *% *% *% *% *% *% *%%

Furnish a certification that control systens are installed in accordance
with DoD Instruction 8500.01, DoD Instruction 8510.01, and as required by
i ndi vi dual Service Inplementation Policy.

]3.5.2 Fol l ow-Up Verification

Upon conpl etion of acceptance checks, settings, and tests, show by
denonstration in service that circuits and devices are in good operating
condition and properly performng the intended function. Trip circuit
breakers by operation of each protective device. Test each itemto perform
its function not less than three tines. As an exception to requirenents
stated el sewhere in the contract, provide the Contracting O ficer 5 working
days advance notice of the dates and tines for checks, settings, and tests.

-- End of Section --
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