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SECTI ON 26 20 00

I NTERI OR DI STRI BUTI ON SYSTEM
02/14

NOTE: This gui de specification covers the

requi renents for the procurenent, installation, and
testing of electrical wiring systens for
construction projects.

Tel econmuni cations cabling is covered in Section

27 10 00, BUI LDI NG TELECOVMUNI CATI ONS CABLI NG
SYSTEM These wiring systens primarily involve

vol tages of 1,000 volts and |ess and mainly involve
interior systens. Wen voltages greater than 1,000
volts are brought into a facility, consult and use
Section 26 11 16 SECONDARY UNI T SUBSTATI ONS; Section
26 12 21 Sl NGLE- PHASE PAD- MOUNTED TRANSFORMERS; and
Section 33 71 01, OVERHEAD TRANSM SSI ON AND

DI STRIBUTION. Al so consult Section 33 71 02,
UNDERGROUND ELECTRI CAL DI STRI BUTI ON and Secti on

26 11 14.00 10 MAIN ELECTRI C SUPPLY STATI ON AND
SUBSTATI ON. Requirenents for materials and
procedures for special or unusual design should be
added as necessary to fit specific projects.

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

Renmove information and requirements not required in
respective project, whether or not brackets are
present.

Conment s, suggestions and reconmmended changes for
this gui de specification are wel cone and shoul d be
submtted as a Criteria Change Request (CCR).
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NOTE: Show the followi ng information on the project
drawings:

1. Location of equipnent

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

3. Renote indicating or control requirements.

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

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.

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 fication 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

ASTM | NTERNATI ONAL ( ASTM

ASTM Bl (2013) Standard Specification for
Har d- Dr awn Copper Wre

ASTM B8 (2011; R 2017) Standard Specification for
Concentric-Lay- Stranded Copper Conductors,
Hard, Medium Hard, or Soft

ASTM D709 (2017) Standard Specification for
Lam nat ed Thernosetting Materials

SECTI ON 26 20 00 Page 7



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

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

| EEE 81 (2012) Quide 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

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

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)

ANSI Cl12.7 (2014) Requirenents for Watthour Meter
Sockets
ANSI C80.1 (2005) Anmerican National Standard for

El ectrical Rigid Steel Conduit (ERSC)

ANSI C80. 3 (2015) Anmerican National Standard for
El ectrical Metallic Tubing (EM)

ANSI CB80.5 (2015) Anmerican National Standard for
El ectrical Rigid A um num Conduit

NEMA 250 (2014) Enclosures for Electrical Equiprent
(1000 Volts Maxi num

NEVA BU 1.1 (2010) Ceneral Instructions for Proper
Handl i ng, Installation, Operation and
Mai nt enance of Busway Rated 600 V or Less

NEMA FU 1 (2012) Low Voltage Cartridge Fuses

NEMA I CS 1 (2000; R 2015) Standard for Industrial
Control and Systens: General Requirenents

NEMA | CS 2 (2000; R 2005; Errata 2008) Industrial
Control and Systens Controllers,
Contactors, and Overl oad Rel ays Rated 600 V

NEMA | CS 3 (2005; R 2010) Medium Voltage Controllers
Rated 2001 to 7200 V AC

NEMA | CS 4 (2015) Application Cuideline for Terninal
Blocks

NEMA | CS 6 (1993; R 2016) Industrial Control and

Systens: Encl osures

NEMA KS 1 (2013) Encl osed and M scel | aneous
Di stribution Equi pnent Switches (600 V

SECTI ON 26 20 00 Page 8



NEMA

NEMVA

NEMA

NEMVA

NEMVA

NEMA

NEMVA

NEMVA

NEMVA

NEMA

NENVA

NEMVA

NENVA

NFPA

NFPA

NFPA

Maximum)

o

(2016; SUPP 2016) Mdtors and Generators

o

10 (2017) Energy Managenent Quide for
Sel ection and Use of Fixed Frequency
Medi um AC Squirrel - Cage Pol yphase
I nducti on Mtors

MG 11 (1977, R 2012) Energy Managenent Guide for
Sel ection and Use of Single Phase Mtors

RN 1 (2005; R 2013) Pol yvinyl-Chloride (PVQ
External |y Coated Gal vani zed Rigid Steel
Conduit and Internedi ate Metal Conduit

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

TC 14 (2002) Standard for Reinforced
Thernmosetting Resin Conduit (RTRC) and
Fittings

TC 2 (2013) Standard for Electrical Polyvinyl
Chl oride (PVC) Conduit

TC 3 (2016) Polyvinyl Chloride (PVC) Fittings
for Use Wth Rigid PVC Conduit and Tubi ng

TP 1 (2002) Quide for Determ ning Energy
Efficiency for Distribution Transforners

VE 1 (2017) Metal Cable Tray Systens

W 1 (1999; R 2015) Standard for General Col or
Requirements for Wring Devices

WD 6 (2016) Wring Devices Di nensions
Specifications

Z535. 4 (2011; R 2017) Product Safety Signs and
Labels

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( 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; TIA 17-15; TIA 17-16; TIA 17-17 )
Nat i onal El ectrical Code

70E (2018; TIA 18-1; TIA 81-2) Standard for
El ectrical Safety in the Wrkpl ace

780 (2017) Standard for the Installation of
Li ghtni ng Protection Systens

SECTION 26 20 00 Page 9



TELECOVMUNI CATI ONS | NDUSTRY ASSOCI ATI ON (Tl A)

TIA-568-C.1 (2009; Add 2 2011; Add 1 2012) Conmerci al
Bui | di ng Tel econmuni cati ons Cabling
Standard

TIA-569 (2015d) Conmercial Building Standard for

Tel econmuni cati ons Pat hways and Spaces

TIA-607 (2011b) Generic Tel ecomuni cati ons Bondi ng

29

UL

uL

UL

UL

uL

UL

uL

UL

uL

UL

uL

UL

uL

and Grounding (Earthing) for Custoner
Premises

U. S. NATI ONAL ARCHI VES AND RECORDS ADM NI STRATI ON ( NARA)

CFR 1910. 147 The Control of Hazardous Energy (Lock

Qut/ Tag CQut)
UNDERWRI TERS LABORATORI ES (UL)

1 (2005; Reprint Aug 2017) UL Standard for
Safety Flexible Metal Conduit

1063 (2017) UL Standard for Safety Machi ne-Tool
Wres and Cabl es

1203 (2013; Reprint Apr 2018) UL Standard for
Saf ety Expl osi on- Proof and
Dust -1 gnition-Proof Electrical Equiprent
for Use in Hazardous (Cl assified) Locations

1242 (2006; Reprint Mar 2014) Standard for
El ectrical Internediate Metal Conduit --
Steel

1283 (2017) UL Standard for Safety
El ectromagnetic Interference Filters

1449 (2014; Reprint Jul 2017) UL Standard for
Saf ety Surge Protective Devices

1561 (2011; Reprint Jun 2015) Dry-Type General
Pur pose and Power Transforners

1569 (2018) UL Standard for Safety Metal -C ad
Cables

1660 (2014) Liquid-Tight Flexible Nonnetallic
Conduit

1699 (2017) UL Standard for Safety Arc-Fault
Circuit-Interrupters

198M (2018) UL Standard for M ne-Duty Fuses

20 (2010; Reprint Feb 2012) Ceneral -Use Snap
Switches

2043 (2013) Fire Test for Heat and Visible

SECTION 26 20 00 Page 10



uL

UL

uL

UL

uL

UL

uL

UL

uL

UL

uL

UL

uL

UL

uL

uL

UL

uL

360

4248-1

4248-12

44

467

486A- 486B

486C

489

498

50

506

508

510

514A

514B

514C

Snmoke Rel ease for Discrete Products and
Their Accessories Installed in
Ai r-Handl i ng Spaces

(2013; Reprint May 2018) UL Standard for
Safety Liquid-Tight Flexible Metal Conduit

(2004; Reprint Feb 2018) UL Standard for
Safety Arnored Cable

(2017) UL Standard for Safety Fusehol ders
- Part 1. General Requirenents

(2018) UL Standard for Safety Fusehol ders
- Part 12: dass R

(2018) UL Standard for Safety
Ther noset -1 nsul ated Wres and Cabl es

(2013; Reprint Jun 2017) UL Standard for
Saf ety G oundi ng and Bondi ng Equi pnent

(2018) UL Standard for Safety Wre
Connectors

(2018) UL Standard for Safety Splicing
Wre Connectors

(2016) UL Standard for Safety Ml ded-Case
Circuit Breakers, Ml ded-Case Sw tches and
Circuit-Breaker Encl osures

(2017; Reprint Nov 2017) UL Standard for
Safety Attachment Plugs and Receptacl es

(2016) UL Standard for Safety Surface
Met al Raceways and Fittings

(2015) UL Standard for Safety Encl osures
for Electrical Equipment,
Non- Envi ronment al Consi derati ons

(2017) UL Standard for Safety Specialty
Transformers

(2018) UL Standard for Safety Industri al
Control Equi prent

(2017) UL Standard for Safety Pol yvinyl
Chl ori de, Polyethyl ene and Rubber
I nsul ati ng Tape

(2013; Reprint Aug 2017) UL Standard for
Safety Metallic Qutlet Boxes

(2012; Reprint Nov 2014) Conduit, Tubing
and Cable Fittings

(2014; Reprint Dec 2014) Nonnetallic

SECTION 26 20 00 Page 11



CQutl et Boxes, Flush-Device Boxes, and

Covers

UL 5A (2015) Nonnetal lic Surface Raceways and
Fittings

UL 6 (2007; Reprint Nov 2014) Electrical Rigid

Met al Condui t - St eel

UL 651 (2011; Reprint Jun 2016) UL Standard for
Saf ety Schedul e 40 and 80 Rigid PVC
Conduit and Fittings

UL 67 (2018) UL Standard for Safety Panel boards

UL 674 (2011; Reprint May 2017) UL Standard for
Safety Electric Mdtors and Generators for
Use in Hazardous (Cl assified) Locations

UL 6A (2008; Reprint Nov 2014) Electrical Rigid
Metal Conduit - Alum num Red Brass, and
St ai nl ess St eel

UL 719 (2015; Reprint Mar 2018) UL Standard for
Saf ety Nonnetal |l i c-Sheat hed Cabl es

uL 797 (2007; Reprint Mar 2017) UL Standard for
Safety Electrical Metallic Tubing -- Steel

UL 817 (2015; Reprint May 2017) UL Standard for
Safety Cord Sets and Power-Supply Cords

UL 83 (2017) UL Standard for Safety
Ther nopl asti c-1nsul ated Wres and Cabl es

UL 845 (2005; Reprint Jul 2011) Mtor Control
Centers

UL 854 (2004; Reprint Nov 2014) Standard for
Servi ce- Entrance Cabl es

UL 857 (2009; Reprint Aug 2016) UL Standard for
Saf ety Busways

UL 869A (2006) Reference Standard for Service
Equipment

UL 870 (2016) UL Standard for Safety Wreways,

Auxiliary Qutters, and Associated Fittings

UL 943 (2016; Reprint Feb 2018) UL Standard for
Safety Ground-Fault Circuit-Interrupters

UL 984 (1996; Reprint Sep 2005) Hernetic
Refri gerant Mot or- Conpressors

.2 DEFINITIONS

Unl ess ot herwi se specified or indicated, electrical and electronics terns
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1.

used in these specif
| EEE 100.

3 SUBMITTALS

i cations, and on the drawi ngs, are as defined in

NOTE: Review Subnmittal Description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list to reflect only the subnmittals
required for the project.

The CGui de

Speci fication technical editors have

designated those itens that require Government

approval ,

due to their conplexity or criticality,

with a "G'. GCenerally, other submittal itenms can be
reviewed by the Contractor's Quality Control

System
subm ttal

Only add a “G’ to an item if the
is sufficiently inmportant or conplex in

context of the project.

For subnmittals requiring Government approval on Arny

proj ects,

a code of up to three characters within

the submttal tags nmay be used following the "G'
designation to indicate the approving authority.

Codes for

Arnmy projects using the Resident

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

(Engi neeri

ng Division or other organization in the

District OOfice); "AO" for Area Ofice; "RO for
Resident O fice; and "PO' for Project Ofice. Codes

fol |l owi ng
Air Force,

the "G' typically are not used for Navy,
and NASA proj ects.

The "S" following a submittal itemindicates that
the submittal is required for the Sustainability

eNot ebook

to fulfill federally mandated sustainable

requirenents in accordance with Section 01 33 29

SUSTAI NABI
under the
subm ttal

LITY REPORTING Locate the "S" subnittal
SD nunber that best describes the
item

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

Gover nrent approval

submittals not having a "G' designation are[ for Contractor Quality Control

approval ][ for infor

kkkkkkkkkkkkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhkhkhkhkkkkkkkkkkk

is required for submttals with a "G' designati on;

mation 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

Sust ai nabil ity eNot ebook,

REPORTI NG, Submit t

he following in accordance with Section 01 33 00.

SD- 02 Shop Drawi ngs
Panel boards; C[, [___ 1]
Transformers; ¢, [ 1]
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Busway; C[, [ 1]
Cable trays; ¢, | 1]
Mtor control centers; G, [___ 1]

Include wiring diagrans and installation details of equipnent

i ndi cating proposed location, |ayout and arrangenent, control
panel s, accessories, piping, ductwork, and other itens that mnust
be shown to ensure a coordinated installation. Ildentify circuit
termnals on wiring diagrams and indicate the internal wiring for
each item of equi pment and the interconnection between each item

of equi prment. Indicate on the draw ngs adequate cl earance for
operation, maintenance, and repl acenent of operating equi prent
devices.

Wreways; C[, [_____]]

[ Load centers for housing units; C[, | 111

Mar ki ng strips draw ngs; C[, [ 11

SD- 03 Product Data

Receptacles; ¢, [____ 1]

Circuit breakers; ¢, [____ 1]

Switches; G, [____ 1]

Transfornmers; C[, [____ 1]

Encl osed circuit breakers; ¢, [___ 1]

Motor controllers; C, [___ 1]

[ Combi nation notor controllers; C, [____ ]]1]
[Load centers for housing units; C[, [____ 11]
Manual motor starters; C[, [___ 1]
[Residential load centers; ¢, [___ 111
[Metering; C[, [ 111

[Meter base only; C¢[, [ 111

CATV outlets; ¢, [___ 1]

Tel econmuni cati ons Grounding Busbar; C[, [__ 1]
Surge protective devices; C, [___ 1]

I ncl ude performance and characteristic curves.

SD-06 Test Reports
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600-volt wiring test; ¢, [____ 1]

G oundi ng systemtest; G, [___ 1]
Transformer tests; G, [ 1]
Gound-fault receptacle test; ¢, [ 1]

SD-07 Certificates
Fuses; C[, [___ 1]

SD- 09 Manufacturer's Field Reports
Transformer factory tests

SD-10 Operation and Mai ntenance Data

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

NOTE: Coordinate with options under paragraphs
entitled "Mintenance" and "Metering."

11.4

1. 4.

1

kkkkkkkkkkkkkkkkkkkkkkkhhkkkkkkkkkkkkkkkhkhhhkkkkkkkkkkkkhkhhkhkkkkkk

El ectrical Systens, Data Package 5; ¢, [__ 1]
[Metering, Data Package 5; C[, [____ 11]

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

QUALI TY ASSURANCE

Fuses

Subnmit coordination data as specified in paragraph, FUSES of this section

1.4.2 Regul at ory Requirenents
In each of the publications referred to herein, consider the advisory
provi sions to be mandatory, as though the word, "shall" or "must" had been
substituted for "should" wherever it appears. Interpret references in

these publications to the "authority having jurisdiction," or words of
simlar nmeaning, to nmean the Contracting O ficer. Provide equipnent,
materials, installation, and workmanship in accordance with the mandatory
and advi sory provisions of NFPA 70 unless nore stringent requirenments are
speci fied or indicated.

1. 4.

3

St andard Products

Provide material s and equi pnment that are products of manufacturers
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 sinilar size.

Have been on sale on the comrercial market through adverti senents,
manuf acturers' catal ogs, or brochures during the 2-year period.
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c. \Were two or nore itens of the same class of equi pnent 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 unless
stated in this section.

1.4.3.1 Al ternative Qualifications
Products having | ess than a 2-year field service record will be acceptable
if acertified record of satisfactory field operation for not |ess than
6000 hours, exclusive of the manufacturers' factory or |aboratory tests, is
furnished.

1.4.3.2 Mat eri al and Equi pnent Manufacturing Date

Products manufactured nore than 3 years prior to date of delivery to site
are not acceptable.

1.5 MAINTENANCE

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkkhhkhkhkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

NOTE: Select the option belowonly if the systemis
consi dered conplex and there will be a need for
detail ed systeminformation.

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

[1.5.1 El ectrical Systens

Subnit operation and mmi ntenance manuals for electrical systenms that
provide basic data relating to the design, operation, and mai ntenance of
the electrical distribution systemfor the building. Include the foll ow ng:

a. Single line diagramof the "as-built" building electrical system

b. Schematic diagram of electrical control system (other than HVAC,
covered el sewhere).

c. Manufacturers' operating and nai ntenance manual s on active electrica
equipment.

11.6 WARRANTY

Provi de equi pnent itens supported by service organizations that are
reasonably convenient to the equipnment 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.

[1.7 SElI SM C REQUI REMENTS

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhkhkhkkkkkkkkkk

NOTE: Do not use this paragraph for Navy projects.
When directed to neet Seismc Requirenents, 13 48 00
[ SEI SM C] BRACI NG FOR M SCELLANEOUS EQUI PMENT and
Section 26 05 48.00 10 SElI SM C PROTECTI ON FOR
ELECTRI CAL EQUI PMENT nust be edited to suit the

proj ect and be included in the contract documents.
Edit the follow ng paragraph and include it in the
project specification. Wen a Governnment designer
is the Engi neer of Record, provide seisnic
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requi renents on the draw ngs.
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Provi de seismic details[ conform ng to[ Section 13 48 00 [ SEI SM C] BRACI NG
FOR M SCELLANEQUS EQUI PMENT][ and to][ Section 26 05 48.00 10 SEISMC
PROTECTI ON FOR ELECTRI CAL EQUI PMENT] ][ as indicated].

] PART 2 PRODUCTS

2.1 MATERI ALS AND EQUI PVENT

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

NOTE: Choose the | ast bracketed sentence for Arny
projects.
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As a mninmum neet requirenents of UL, where UL standards are established
for those itens, and requirenents of NFPA 70 for all nmaterials, equipnent,
and devi ces.

2.2 CONDU T AND FI TTI NGS

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

NOTE: Do not use Electrical Nonnetallic Tubing
(ENT. Refer to UFC 3-520-01, "Interior Electrical
Systens" for additional information.

Use nal l eable iron seal electrical fittings in fuel
valve pits and simlar locations where fittings are
exposed to potential freeze thaw environments.
Nonnetal lic fittings have failed in these
environments.
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Conformto the foll ow ng:

2.2.1 Rigid Metallic Conduit

2.2.1.1 Ri gid, Threaded Zinc-Coated Steel Conduit
ANS|I C80.1, UL 6.

2.2.1.2 Ri gi d Al umi num Condui t
ANSI C80.5, UL 6A.

2.2.2 Ri gid Nonnetal lic Conduit

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

NOTE: Do not use fiberglass in buildings. Wth
advanced approval, for acceptable reasons, it nay be
used for service entrance or bel ow grade use.

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

PVC Type EPC-40[, and EPC-80] in accordance with NEMA TC 2, UL 651[, or
fiberglass conduit, in accordance with NEMA TC 14].
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2.2.3 Internediate Metal Conduit (1M
UL 1242, zinc-coated steel only.
2.2. 4 El ectrical, Zinc-Coated Steel Metallic Tubing (EM)
UL 797, ANSI C80. 3.
2.2.5 Pl astic-Coated Rigid Steel and | MC Condui t
NEMA RN 1, Type 40( 1 mm 40 mils thick).
2.2.6 Fl exi bl e Metal Conduit
UL 1.
2.2.6.1 Li qui d-Tight Flexible Metal Conduit, Stee
UL 360.
2.2.7 Fittings for Metal Conduit, EMI, and Flexible Metal Conduit

UL 514B. Ferrous fittings: cadmum or zinc-coated in accordance with
UL 514B.

2.2.7.1 Fittings for Rigid Metal Conduit and I M
Threaded-type. Split couplings unacceptable.

2.2.7.2 Fittings for EMI
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NOTE: Moi sture absorbed within die-cast fittings
may cause themto deteriorate nore rapidly than
steel fittings. Utilize steel fitttings in danp or
wet | ocations, or when requested by Activity on
Inatal |l ati ons and Bases that have hi gh anbi ent

humi dity environments.
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[Die Cast][ Steel]conpression type.

2.2.8 Fittings for Rigid Nonnetallic Conduit
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NOTE: Do not use fiberglass in buildings. Wth
advanced approval, for acceptable reasons, it nay be
used for service entrance or bel ow grade use.

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

NEMA TC 3 for PVC[ and NEMA TC 14 for fiberglass], and UL 514B

2.2.9 Li qui d-Ti ght Fl exi ble Nonnetal lic Conduit

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

NOTE: Do not use liquid-tight flexible nonmetallic
conduits in Continental United States (CONUS). In
overseas | ocations, only use when specifically

al l owed by the Authority Having Jurisdiction
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UL 1660.

.3  SURFACE RACEWAY

. 3.1 Surface Metal Raceway

UL 5, two-piece painted steel, totally enclosed, snap-cover type.[ Provide
multiple outlet-type raceway with groundi ng-type receptacle where
indicated. Provide receptacles as specified herein, spaced a ni ni mum of
one every [455] [__ ] nm[18] [__ ] inches.][ Wre alternate
receptacles on different circuits.]

.3.2 Surface Nonmetal lic Raceway

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

NOTE: Designer should coordinate with the Authority
Havi ng Jurisdiction responsible for the construction
contract regarding the use of this wiring nmethod in
t he project.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhhhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkhkkkkkkkkkk

UL 5A, nonnetallic totally enclosed, snap-cover type.[ Provide nultiple
outlet-type raceway wth groundi ng-type receptacle where indicated.
PProvi de receptacl es as specified herein, spaced a m ni rum of one every
[455] [___ ] nmm[18] [__ ] inches.][ Wre alternate receptacl es on
different circuits.]

.4 BUSWAY

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

NOTE: | ndicate phase sequence of voltages,
orientation, etc., on the drawi ngs for existing
transfornmers, sw tchboards, sw tchgear, notor
control centers, etc

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

NEMA BU 1.1, UL 857. Provide the foll ow ng:

a. Buses: [ copper][ or][ alum nun.

b. Busways: rated | ] volts, | ] continuous current anperes,
t hree-phase,[ three-][ four-]Jwire, and include integral or internal]
50- percent] ground bus.

c. Short circuit rating: [ [ ] root mean square (rns) synmetrica
anperes mninmum [ as indicated].

d. Busway systens: suitable for use indoors.
e. Enclosures: [ steel][ aluminunl [ nmetallic].
f. Hardware: plated or otherwi se protected to resist corrosion

g. Joints: one-bolt type with through-bolts, which can be checked for
ti ght ness w thout deenergizing system

h. Maxi mum hot spot tenperature rise at any point in busway at conti nuous
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rated | oad: do not exceed 55 degrees C above maxi mnum anbi ent
tenperature of 40 degrees Cin any position

i. Internal barriers to prevent novenment of superheated gases.

j. Coordinate proper voltage phasing of entire bus duct system for
exanpl e where busway interfaces with transforners, sw tchgear
swi t chboards, notor control centers, and other system conponents.

2.4.1 Feeder Busways

Provide[ ventilated, except that vertical busways within 1830 nm 6 feet of
floors nust be unventilated,][ unventilated, totally encl osed]

| ow i npedance busway. Provide bus bars fully covered with insulating
materi al, except at stabs. Provide an entirely polarized busway system

2.4.2 Pl ug- I n Busways
Unventil ated type. Provide the foll ow ng:
a. Plug-in units: [ fusible, handl e-operated, switch type,
horsepower-rated][ circuit breaker-type][ handl e-operated, switch type,

equi pped with high interrupting-capacity, current-limting fuses].

b. Bus bars: covered with insulating naterial throughout, except at
joints and ot her connection points.

[ c. A hook stick of suitable Iength for operating plug-in units fromthe
floor.

12.5 CABLE TRAYS
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NOTE: Show cable tray |layout on the drawi ngs. Wen
using nmultiple types and sizes, indicate size and
type of cable trays on the drawi ngs. Wen using "as
i ndi cated" option, insure information required is
shown on the draw ngs.
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NEMA VE 1. Provide the foll ow ng:

a. Cable trays: forma wireway system wth a nomnal[ [75] [100] [150] mm
[3] [4] [6] inch] depth[ as indicated].

b. Cable trays: constructed of[ alum num[ copper-free alum num|[ stee
that has been zinc-coated after fabrication].

c. Cable trays: include splice and end plates, dropouts, and
nm scel | aneous har dwar e.

d. Edges, fittings, and hardware: finished free fromburrs and sharp
edges.

e. Fittings: ensure not less than |oad-carrying ability of straight tray
sections and have manufacturer's mni mrum standard radi us.

f. Radius of bends: [305] [610] [915] nmm [12] [24] [36] inches.][ Radius
of bends: as indicated.
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1]2.5.1 Basket - Type Cable Trays
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NOTE: Basket cable tray is a fabricated structure
consisting of wire mesh bottom and side rails.

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

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

Provide[ size as indicated][ of nominal[ 50,][ 100,][ 150,][ 200,][
450,]1[ and][ 600] nmm 2,1[ 4,]1[ 6,]1[ 8,1[ 12,][ 18,][ and][ 24] inch
and [ 25,][ 50,][ and][ 100] nmmi{ 1,][ 2,][ and][ 4] inch depth] with
maxi mum wi re mesh spacing of 50 by 100 mm 2 by 4 inch

2.5.2 Trough-Type Cable Trays

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

NOTE: Trough or ventilated cable tray is a
fabricated structure consisting of integral or
separate longitudinal rails and a bottom havi ng
openi ngs sufficient for the passage of air and
utilizing 75 percent or less of the plan area of the
surface to support cables.

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

*% *% *% *% *%%

Provide[ size as indicated][ of nomi nal [150] [305] [455] [610] [760]
mm [6] [12] [18] [24] [30] [36] inch width].

2.5.3 Ladder- Type Cable Trays

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

NOTE: Ladder cable tray is a fabricated structure
consi sting of two |ongitudinal side rails connected
by individual transverse menbers (rungs).

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhhhkkkkk
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Provide[ size as indicated][ of nominal [150] [305] [455] [610] [760]

mm[6] [12] [18] [24] [30] [36] inch width] w th maxi mumrung spaci ng of

[150] [225] [305] [455] mm[6] [9] [12] [18] inches.

2.5. 4 Channel - Type Cabl e Trays

2.

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

NOTE: Channel cable tray is a fabricated structure
consi sting of a one-piece ventil ated-bottom or

sol i d- bottom channel section, not exceeding 152 nm 6
i nches in wdth.

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

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

Provide [ size as indicated][ of nominal [75] [100] [150] mm [3] [4]
inch width].

not nore than 115 mm 4 1/2 inches on centers.

5.5 Solid Bottom Type Cabl e Trays

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

NOTE: Solid bottomor non-ventilated cable tray is
a fabricated structure consisting of a bottom

wi t hout ventilation openings within integral or
separate |ongitudinal side rails.
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Provide[ size as indicated][ of nominal [150] [305] [455] [610] [760] [915]
mm [6][12][18][24][30][36] inch width]. [Provide solid covers.][Do not
provi de solid covers.]

2.5.6 [ Cantilever

Cantil ever-type, center-hung cable trays nay be provided at the
Contractor's option in lieu of other cable tray types specified.

1[2.6 OPEN TELECOVVUNI CATI ONS CABLE SUPPORT
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NOTE: Utilze open tel ecommunications cable supports
( J-Hooks / J-Supports / D-rings) only as
specifically permtted in UFC 3-580-01,

Tel econmuni cati ons, Building Cabling System

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

2.6.1 Open Top Cabl e Supports
Provi de open top cable supports in accordance with UL 2043. Provide [
gal vani zed] [ zinc-coated][ stainless] steel]open top cable supports[ as
indicated].

2.6.2 Cl osed Ring Cabl e Supports
Provide closed ring cable supports in accordance with UL 2043. Provide [][
gal vani zed] [ zinc-coated][ stainless] steel]closed ring cable supports[ as
indicated].

12.7 OUTLET BOXES AND COVERS

UL 514A, cadmium or zinc-coated, if ferrous netal. UL 514C, if
nonmetallic.

2.7.1 Fl oor Qutlet Boxes

Provi de the foll ow ng:

a. Boxes: [ adjustable][ nonadjustable] and concrete tight.

b. Each outlet: consisting of[ nonnetallic][ or][ cast-nmetal] body with
t hr eaded openings,[ or sheet-steel body wth knockouts] for conduits,]|
adjustable ][, ][ brass flange] ring, and cover plate with
[19][25][32.75][53.92] mm [3/4][1][1 1/4][2 1/8] inch threaded plug.

c. Telecommunications outlets: consisting of[ surface-nounted,
hori zontal ][ flush], alum num or stainless steel housing with a
receptacle as specified and[ 25 nm 1 i nch bushed side opening][ 19 nm
3/4 inch top opening].

d. Receptacle outlets: consisting of[ surface-munted, horizontal]]
flush] alum num or stainless steel housing with dupl ex-type receptacle
as specified herein.

e. Provide gaskets where necessary to ensure watertight installation.

SECTION 26 20 00 Page 22



[ f.

Provide plugs with installation instructions to the Contracting Oficer
for [5] [ ] percent of outlet boxes for the capping of outlets upon
renmoval of service fittings.

12.7.2 Qutl et Boxes for Tel ecomruni cati ons System

*%

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

NOTE: Whien using "as indicated" option, ensure
information required i s shown on the draw ngs.
Choose 100 nm 4 inch square boxes for single gang,
four outlet, copper telecomunications
configurations that do not have provision for fiber
optic cabling. Choose 120 nm 4 11/16 inch square
boxes for 35 mm 1 1/4 inch conduit installations and
for outlet boxes that have or may require fiber
optic cabling. Larger boxes are required to neet
bend radii requirenents for fiber optic cable.

*%

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

Provi de the foll ow ng:

a.

I e.

1[2.7.

Standard type[ 100 mm square by 54 nm deep][ 120 mm square by 54 mm
deep][ 4 inches square by 2 1/8 inches deep][ 4 11/16 inches square hy
2 1/ 8 inches deep].

Qutl et boxes for wall-nounted tel econmuni cations outlets: 100 by 54 by
54 m 4 by 2 1/8 by 2 1/8 inches deep.

Dept h of boxes: |large enough to all ow manufacturers' reconmended
conduct or bend radii .

Qutl et boxes for fiber optic tel ecommunication outlets: include a
m ni mum 10 mm 3/8 inch deep single or two gang plaster ring as shown
and installed using a mininum27 mm 1 inch conduit system

Qutl et boxes for handi capped tel ecomuni cations station: 100 by 54 by
54 mMm 4 by 2 1/8 by 2 1/8 inches deep.

3 Clock Qutlet for Use in Other Than Wred C ock System

*%

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

NOTE: Battery-operated cl ocks are Navy standard.
Retain this paragraph only under special conditions.
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Provi de the foll ow ng:

a.

Qutlet box with plastic cover, where required, and single receptacle
with clock outlet plate.

Receptacle: recessed sufficiently within box to allow conplete
insertion of standard cap, flush with plate.

Suitable clip or support for hanging clock: secured to top plate.

Material and finish of plate: as specified in paragraph DEVI CE PLATES
of this section.
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12.8

CABI NETS, JUNCTI ON BOXES, AND PULL BOXES

Vol ume greater than 1640 nlL 100 cubic inches, UL 50, hot-dip, zinc-coated,
if sheet steel

2.9

W RES AND CABLES

Provide wires and cables in accordance applicable requirenents of NFPA 70

and

UL for type of insulation, jacket, and conductor specified or

indicated. Do not use wires and cabl es nmanufactured nore than 12 nont hs
prior to date of delivery to site.

2.9.1

Conductors
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NOTE: UFC 3-520-01 all ows the use of al um num
conductors of equival ent anpacity instead of copper
for #4 AWG and | arger sizes. |If only copper is
desired for these applications, select the bracketed
option below The second bracketed option follows

t he UFC gui dance.
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NOTE: | n overseas |locations, for conductors No. 10
AWG and snal |l er dianeter, consideration nmay be given
to the use of stranded wires, if suitable term na
devi ces can be applied which enabl e proper
connection. Al so, stranded wires in sizes No. 10
AWG and snal | er dianeter may be required for
projects involving uninterrupted power supply (UPS)
installations.
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Provi de the foll ow ng:

a.

I 2. 9.

Conduct or sizes and capacities shown are based on copper, unless
i ndi cated ot herw se.

Conductors No. 8 AWG and | arger dianeter: stranded.
Conductors No. 10 AWG and smal | er dianeter: solid.

Conductors for renote control, alarm and signal circuits, classes 1
2, and 3: stranded unless specifically indicated otherw se.

Al'l conductors: copper.][ Conductors indicated to be No. 6 AWG or
smal | er diameter: copper. Conductors indicated to be No. 4 AWG and
| arger dianeter: either copper or alum num unless type of conductor
material is specifically indicated, or specified, or required by

equi prent manuf acturer.

1.1 Equi prent Manuf acturer Requirenents

*%

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

NOTE: Use this paragraph only if al unmi num
conductors are all owned.

kkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkkhhkhhkkkkkkkkkkkkhkhhkhkkkkkxkx
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When manufacturer's equi pment requires copper conductors at the

term nations or requires copper conductors to be provided between
components of equi pnent, provide copper conductors or splices, splice
boxes, and other work required to satisfy manufacturer's requirenents.

12.9.1.2 Al um num Conduct ors
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NOTE: |In certain instances it may be necessary to
requi re conpact stranding, i.e., when outside

di ameter of cable nust be linted. Wen necessary,
specify the following: "Provide conductors with
conpact stranded utilizing nmethod of stranding
specified in ASTM B400/ B4A0OM however, provide
conductor naterial as specified herein."”
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Provi de al um num conductors of AA-8000 series electrical grade al um num
al l oy conductors. Type EC/ 1350 alum numis not acceptable. |[If Contractor
choosees to provide alunminumfor conductors No. 4 AWG and | arger dianeter,
Contractor is responsible for increasing conductor size to have sane
anpacity as copper size indicated; increasing conduit and pull box sizes to
acconmodat e | arger size al um num conductors in accordance with NFPA 70;
ensuring that pulling tension rating of alum numconductor is sufficient;
provi di ng panel boards[ and notor control centers] that are UL |isted for
use with alunminum and so | abel ed; relocating equi pnent, nodifying
equi prent termninations, resizing equi pnent; and resolving problens that are
direct results of providing alun num conductors in |ieu of copper.

2.9.1.3 M ni nrum Conduct or Si zes
Provi de m ni num conductor size in accordance with the foll ow ng:
a. Branch circuits: No. 12 AWG
b. Cass 1 renpte-control and signal circuits: No. 14 AWG
c. Cass 2 lowenergy, rempte-control and signal circuits: No. 16 AWG

d. dass 3 lowenergy, renmote-control, alarmand signal circuits: No. 22
AWG.

2.9.2 Col or Codi ng

Provi de col or coding for service, feeder, branch, control, and signaling
circuit conductors.

2.9.2.1 Ground and Neutral Conductors
Provi de col or coding of ground and neutral conductors as foll ows:
a. Gounding conductors: G een.
b. Neutral conductors: Wite.
c. Exception, where neutrals of nore than one systemare installed in sane

raceway or box, other neutrals color coding: white with a different
colored (not green) stripe for each.
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2.9.2.2 Ungr ounded Conductors

Provi de col or codi ng of ungrounded conductors in different voltage systens
as foll ows:

a. 208/120 volt, three-phase
(1) Phase A - black
(2) Phase B - red
(3) Phase C - blue
b. 480/277 volt, three-phase
(1) Phase A - brown
(2) Phase B - orange
(3) Phase C - yellow
c. 120/240 volt, single phase: Black and red

[ d. On three-phase, four-wire delta system high leg: orange, as required
by NFPA 70.

12.9.3 Insulation

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

NOTE: Be sure conduit fill calculations are based
on largest dianeter insulation type all owed.

Desi gner nay sel ect other insulation types which nmay
be nore suitable for a particular project. For
rewiring project where existing conduit is to be
utilized, specify types THHN and THWN. Use THWN

val ues (75 degrees C) for capacities of THAN THHN.

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

Unl ess specified or indicated otherwi se or required by NFPA 70, provide
power and lighting wires rated for 600-volts,[ Type THWW THHN conforming to
UL 83][ or][ Type[ XHHW[ or][ RHW confornming to UL 44], except that
grounding wire may be type TWconfornmng to UL 83; renote-control and
signal circuits: Type TWor TF, confornming to UL 83. \Were |ighting
fixtures require 90-degree Centigrade (C) conductors, provide only
conductors with 90-degree C insulation or better.

2.9.4 Bondi ng Conductors
ASTM B1, solid bare copper wire for sizes No. 8 AWG and snmal | er di aneter;
ASTM B8, Cl ass B, stranded bare copper wire for sizes No. 6 AWG and | arger
diameter.

2.9.4.1 Tel econmuni cati ons Bondi ng Backbone (TBB)

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

NOTE: A Tel ecommuni cati on Bondi ng Backbone (TBB) is
requi red between the tel ecommunications main

groundi ng busbar (TM3B) and all tel ecomruni cations
groundi ng busbars (TGBs). A TBB is not required for
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installation with only a single TGB or

TMGB.

Sizing of the TBB
TBB I ength linear m ft TBB Si ze (AWG
| ess than 4 13 6
4 - 6 14 - 20 4
6 - 821 - 26 3
8 - 10 (27 - 33) 2
10 - 13 34 - 41 1
13 - 16 (42 - 52) 1/0
16 - 20 53 - 66 2/0
greater than 20 66 3/0

Choose the second bracketed options where |ightning
protection systemis provided in the job and
specified in other sections.

Choose insul ated TBB when pathway is a dissimlar
netal than copper.
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Provi de a copper conductor TBB in accordance with TIA-607 wth No. 6 AWG
m ni mum si ze, and sized at 2 kcnmi| per linear foot of conductor length up
to a maxi mumsize of 3/0 AWG [ Provide insulated TBB with insulation as
specified in the paragraph | NSULATI ON and neeting the fire ratings of its
pathway.]
2.9.4.2 Bondi ng Conductor for Tel ecommuni cations
Provi de a copper conductor Bondi ng Conductor for Tel econmuni cations between
t he tel econmuni cati ons main groundi ng busbar (TM3B) and the el ectri cal
service ground in accordance with TIA-607 . Size the bonding conductor for
tel ecommuni cati ons the sane as the TBB.
[2.9.5 Service Entrance Cabl es
Service Entrance (SE) and Underground Service Entrance (USE) Cabl es, UL 854.
I 2.9.6 Nonnet al | i ¢ Sheat hed Cabl e
UL 719, Type NM or NMC.
I 2.9.7 Wre and Cable for 400 Hertz (Hz) Crcuits

I nsul at ed copper conductors.
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I 2.9.8 Met al -Cl ad Cabl e
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NOTE: Type MC cable is UL listed and NFPA 70
recogni zed for nost comon buil di ng applications.
Revi ew NFPA 70. MC cabl e does not protect
conductors as well as rigid conduit but is nore
flexible to install and relocate. For Navy
projects, consult w th NAVFAC cogni zant FEC

el ectrical design branch manager and obtain witten
approval before specifying this wring nethod.

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

UL 1569; NFPA 70, Type MC cabl e.

I 2.9.9 Arnored Cable

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

NOTE: Type AC cable has nore restricted
applications than MC cable but offers the sane
advant ages. Review NFPA 70. For Navy projects,
consult w th NAVFAC cogni zant FEC el ectrical design
branch manager and obtain witten approval before
speci fying AC cabl e.

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

UL 4; NFPA 70, Type AC cable.

I 2.9.10 M neral - I nsul at ed, Met al - Sheat hed Cabl e

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

NOTE: Type M cable is used for |ow tenperature,
hi gh tenperature, hazardous locations, |life safety,
and heating applications. Refer to NFPA 70.
Clearly showthe M cable on the drawings. If M
cable utilized in hazardous areas is likely to be
subj ect to high voltage surges, consider the use of
surge suppressors in electrical panels serving the
| oad fromoutside of the hazardous area. Locate
suppressors in appropriately rated enclosures within
the hazardous area only if there is no other

option. M cable is not available in ratings above
600 vol ts.
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UL listed; NFPA 70, Type M cable. Do not use sheathing containing
asbestos fibers.

I 2.9.11 Fl at Conductor Cable
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NOTE: Type FCC cable has been listed by UL and
recogni zed by NFPA 70 for under carpet tile
applications. Review NFPA 70. FCC cable is
avai |l abl e off the shelf for power and

t el econmuni cations transni ssion applications.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

UL |isted; NFPA 70, Type FCC.
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I 29 12 Cable Tray Cable or Power Limited Tray Cable
UL listed; type TC or PLTC.

I 2.9.13 Cord Sets and Power-Supply Cords
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NOTE: Include this paragraph when equi prent
utilizing cord sets is pernmanently connected to
boxes in lieu of use of plug and receptacles.

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

UL 817.

]2.10 SPLICES AND TERM NATI ON COVPONENTS
UL 486A-486B for wire connectors and UL 510 for insulating tapes.
Connectors for No. 10 AWG and snal |l er dianmeter wires: insulated,
pressure-type in accordance with UL 486A-486B or UL 486C (twi st-on splicing
connector). Provide solderless termnal |ugs on stranded conductors.

2.11 DEVI CE PLATES

NOTE: Use last itembelow for brig facilities only.
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Provi de the foll ow ng:

a. UL listed, one-piece device plates for outlets to suit the devices
installed.

b. For netal outlet boxes, plates on unfinished walls: zinc-coated sheet
steel or cast netal having round or bevel ed edges.

c. For nonnetallic boxes and fittings, other suitable plates may be
provided.

[ d. Plates on finished walls: nylon or |Iexan, mninmmO0.792 nm 0.03 inch
wal I thickness and sane color as receptacle or toggle switch with which
t hey are nounted.

I e. Plates on finished walls: satin finish stainless steel or
brushed-finish al um num mnimum0.792 nm 0. 03 inch thick.

] f. Screws: machine-type with countersunk heads in color to natch finish
of plate.

g. Sectional type device plates are not be permitted.

h. Plates installed in wet |ocations: gasketed and UL listed for "wet
locations."

[ i. Device plates in areas nornmally accessible to prisoners: brown or
ivory finish nylon-device plates rated for high abuse. Test device
pl ates for conpliance with UL 514A and UL 514C for physical strength.
Attach device plates with spanner head bolts.
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12.12 SWITCHES

2.12.1 Toggle Sw tches

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

NOTE: Do not use solderless pressure type toggle
swi tches on Navy projects.
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NEMA WD 1, UL 20,[ single pole][, double pole][, three-way][, and
four-way], totally enclosed with bodies of thernoplastic or thernoset

pl astic and nounting strap with grounding screw. |Include the foll ow ng:
a. Handles: [ white][ ivory][ brown] thernoplastic.

b. Wring terminals: screwtype, side-wired[ or of the solderless
pressure type having suitable conductor-rel ease arrangenent].

c. Contacts: silver-cadmi um and contact arm - one-pi ece copper alloy.

d. Switches: rated quiet-type ac only, 120/277 volts, with current rating
and number of poles indicated.

2.12.2 Switch with Red Pilot Handle
NEMA WD 1. Provide the follow ng:

a. Pilot lights that are integrally constructed as a part of the switch's
handle.

b. Pilot light color: red and illum nate whenever the switch is closed or
"0n"_

c. Pilot lighted switch: rated 20 anps and 120 volts or 277 volts as
indicated.

d. The circuit's neutral conductor to each switch with a pilot |ight.
2.12.3 Breakers Used as Switches

For 120- and 277-Volt fluorescent fixtures, mark breakers "SWD' in
accordance with UL 489.

2.12. 4 Di sconnect Switches
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NOTE: Sel ect heavy duty-type for those switches
requiring frequent operation indicate as such on the
drawings.
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NEMA KS 1. Provide heavy duty-type switches where indicated, where
switches are rated higher than 240 volts, and for doubl e-throw switches.
Uilize dass R fusehol ders and fuses for fused sw tches, unless indicated
otherw se. Provide horsepower rated for switches serving as the

nmot or - di sconnect nmeans. Provide switches in NEMA] 1][ 3R [
encl osure[ as indicated] per NEMA |ICS 6.
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2.

13 FUSES
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NOTE: For the Designer, determine the proper fuse
class and type based on the requirenents of the

el ectrical systemand the equi pnent serviced. This
note briefly summari zes sone of the UL fuse
standards and their application. |In addition to
200, 000 anpere rms symetrical UL listing, 300,000
anpere rms symmetrical special purpose rating has
been wi tnessed on UL tested and certified O ass RK1l
J and O ass L.

UL 198, Cass R 200,000 anpere, rns synmetrica
interrupting rating, RKLl is |abeled current
limting, and is avail able in dual-el ement

ti me-del ay and non-tinme-delay options. RK5 fuses
are dual -el enent time-delay and | abel ed
current-limting. Both RKL and RK5 fuses are
rejection type which should be used with rejection
nmounti ng on new equi pnent to satisfy high current
interrupting listing by UL.. However, these fuses
may be used on existing equi pnent that is

non-rej ection type as a direct replacenent for UL
198 fuses.

UL 198, Casses J, L, and CC. 200,000 anpere, rms
symmetrical interrupting rating is available with
time-delay option, is not interchangeable with any
other UL fuse class, is labeled current-limting,

and is rated 600 volts ac.

UL 198, Class H  Maxi mum 10, 000 anpere, synmetrica
interrupting rating. Use only in existing equiprent
where the available fault is known to be less than
10, 000 anperes.

UL 198, Cass T: Maxi mum 200, 000 anpere symetrica
interrupting rating. |[|s not interchangeable with
other UL fuse cl asses.

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

NEMA FU 1. Provide conplete set of fuses for each fusible[l switch]]
panel ][ and control center]. Coordinate time-current characteristics
curves of fuses serving notors or connected in series with circuit
breakers[ or other circuit protective devices] for proper operation. Subnit
coordi nation data for approval. Provide fuses with a voltage rating not

|l ess than circuit voltage.

.13.1 Fuseholders

Provide in accordance with UL 4248-1.

.13.2 Cartridge Fuses, Current Limting Type (dass R

UL 198N, Cass[ RK-1][ RK-5][ tine-delay type]. Provide only Cass R
associ ated fusehol ders in accordance with UL 4248-12.
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2.13.3 Cartridge Fuses, Hi gh-Interrupting Capacity, Current Limting Type
(A asses J, L, and CQ)

UL 198N, Cass J for zero to 600 anperes, Class L for 601 to 6,000 anperes,
and Class CC for zero to 30 anperes.

2.13. 4 Cartridge Fuses, Current Limting Type (Cass T)

UL 198N, Cass T for zero to 1,200 anperes, 300 volts; and zero to 800
anperes, 600 volts.

2.14 RECEPTACLES

*kkkkkkkkkkkkkkkkkkkkkkkkkkhhhhkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhkhkhhkkkkkkkkkkk

NOTE: 1. Designer will select the proper grade for
the application. Hard use receptacles (called heavy
duty receptacles by sone nanufacturers)are suitable
for normal use and heavy use. Use hospital grade
receptacles only for those applications that exceed
capabilities of hard use. Residential-grade
receptacl es are not acceptable.

2. Thernopl astic conponents provide superi or

resi stance to inpacts, chenicals and solvents as
conpared to thernoset materials. Nylon

Pol ycarbonate, Polyester, Acrylic and Pol ypropyl ene
are exanpl es of thernoplastic material. Phenolic.
Urea and Mel ani ne are exanpl es of thernpset

mat eri al s which do not provide high degrees of

resi stance to inpact.

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

Provi de the foll ow ng:

a. [UL 498, hard use (al so designated heavy-duty),][ UL 498, hospita
grade,] groundi ng-type.

b. Ratings and configurations: as indicated.

c. Bodies: [ white][ ivory][ brown] as per NEMA WD 1.

d. Face and body: thernoplastic supported on a netal nmounting strap
e. Dinensional requirenments: per NEVA WD 6.

f. Screwtype, side-wired wiring terminals or of the solderless pressure
type having suitable conductor-rel ease arrangenent.

g. G ounding pole connected to nmounting strap

h. The receptacle: