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SECTION 26 27 29

MARI NA ELECTRI CAL WORK
05/ 21

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

NOTE: This guide specification covers the
requi renents for procurenent, installation, and
testing of electrical wiring systems for
construction projects.

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

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

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

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

EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O
NOTE: These wiring systems primarily involve
vol tages of 600 volts and | ess and exterior
systems. Wien voltages greater than 600 volts are
brought to a facility, consult and use Section
33 71 02 UNDERGROUND ELECTRI CAL DI STRI BUTI ON
Section 26 11 16 SECONDARY UNI T SUBSTATI ONS; Section
33 71 01 OVERHEAD TRANSM SSI ON AND DI STRI BUTI ON; and
Section 26 12 19.10 THREE- PHASE, LI QU D-FI LLED
PAD- MOUNTED TRANSFORMERS or 26 12 21 S| NGLE- PHASE
PAD- MOUNTED TRANSFORMERS as required. Requirenents
for materials and procedures for special or unusua
desi gn should be added as necessary to fit specific
proj ects.

EE R R R S I R R I R R I R S R R R I R S I R R I R R R S R R R R
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NOTE: The follow ng infornati on nust be shown on
t he project draw ngs.

1. \Where specification identifies type, size,

color, finish, or other definitive information to be
"as indicated," the engi neer nust include the

i nfornati on on the draw ngs.

2. Location of manhol es, handhol es, ducts, and
cabl es.

3. Types of wire and cable; nunber and sizes of
conduct ors.

4. Limts of each hazardous location, clearly
i ndi cating class, division, and group classification
of each hazard

5. Special conditions.

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

PART 1

GENERAL

1.1 REFERENCES

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

NOTE: This paragraph is used to list the
publications cited in the text of the guide
specification. The publications are referred to in
the text by basic designation only and listed in

t hi s paragraph by organi zation, designation, date,
and title.

Use the Reference Wzard' s Check Reference feature
when you add a Reference ldentifier (RID) 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.

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

The publications listed below forma part of this specification to the

ext ent

referenced. The publications are referred to within the text by

t he basic designation only.

ASTM B1

ASTM B8

ASTM | NTERNATI ONAL ( ASTM

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

(2023) Standard Specification for

Concentri c-Lay- Stranded Copper Conductors,
Hard, Medium Hard, or Soft

SECTION 26 27 29 Page 5



ASTM D709

(2017) Standard Specification for
Lam nated Thernosetting Materials

NATI ONAL ELECTRI CAL CONTRACTORS ASSQOCI ATI ON ( NECA)

NECA NEI S 1

(2015) Standard for Good Workmanship in
El ectrical Construction

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMR)

NEMA | CS 6

NEVA KS 1

NEVA RN 1

NEVA ST 20

NEVA TC 2

NEVA TC 14

NEVA WD 1

(1993; R 2016) Industrial Control and
Systens: Encl osures

(2013) Encl osed and M scel | aneous
Di stribution Equi pnent Switches (600 V
Maxi mum

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

(2014) Dry-Type Transformers for GCeneral
Appl i cations

(2020) Standard for Electrical Polyvinyl
Chl ori de (PVC) Conduit

(2002) Standard for Reinforced
Thernosetting Resin Conduit (RTRC) and
Fittings

(1999; R 2020) Standard for General Col or
Requi renents for Wring Devices

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

NFPA 70

NFPA 303

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

(2021) Fire Protection Standards for
Mari nas and Boatyards

UNDERWRI TERS LABORATORI ES (UL)

UL 50

UL 67

UL 83

UL 467

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

(2018; Reprint Aug 2023) UL Standard for
Saf ety Panel boar ds

(2017; Reprint Mar 2020) UL Standard for
Saf ety Thernopl astic-1nsulated Wres and
Cabl es

(2022) UL Standard for Safety G ounding
and Bondi ng Equi pnent
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1.

UL

uL

UL

uL

uL

UL

uL

UL

uL

uL

UL

.2

486A- 486B (2018; Reprint Jul 2023) UL Standard for

489

498

510

514B

514C

651

869A

870

943

1203

Safety Wre Connectors

(2016; Rev 2019) UL Standard for Safety
Mol ded- Case Circuit Breakers, Ml ded-Case
Swi tches and Circuit-Breaker Encl osures

(2017; Reprint May 2023) UL Standard for
Safety Attachment Pl ugs and Receptacl es

(2020; Dec 2022) UL Standard for Safety
Pol yvi nyl Chl ori de, Polyethyl ene and
Rubber I nsul ati ng Tape

(2012; Reprint May 2020) Conduit, Tubing
and Cable Fittings

(2014; Reprint Feb 2020) UL Standard for
Safety Nonnetallic Qutlet Boxes,
Fl ush- Devi ce Boxes, and Covers

(2011; Reprint May 2022) UL Standard for
Saf ety Schedul e 40, 80, Type EB and A
Ri gid PVC Conduit and Fittings

(2006; Reprint Jun 2020) Reference
Standard for Service Equi prent

(2016; Reprint Nov 2023) UL Standard for
Safety Wreways, Auxiliary Qutters, and
Associ ated Fittings

(2016; Reprint Sep 2023) UL Standard for
Safety Ground-Fault Circuit-Interrupters

(2023; Reprint Cct 2023) UL Standard for
Saf ety Expl osi on- Proof and

Dust -1 gnition-Proof Electrical Equipnent
for Use in Hazardous (Cl assified) Locations

RELATED REQUI REMENTS

26 20 00 I NTERI OR DI STRI BUTI ON SYSTEM applies to this section with
addi tions and nodifications specified herein.

3

SUBM TTALS

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

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

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

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

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

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

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

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

Covernment approval is required for submttals with a "G' or "S"
classification. Subnittals not having a "G' or "S" classification are
[for Contractor Quality Control approval.][for information only. Wen
used, a code following the "G' classification identifies the office that
will reviewthe submttal for the Governnment.] Subnmit the following in
accordance with Section 01 33 00 SUBM TTAL PROCEDURES:

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

NOTE: Modify submittals paragraphs to ensure that
an appropriate submttal is required for each item
in the project.

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

SD- 02 Shop Drawi ngs

Panel boards; ¢, [ 1]
Transformers; ¢, [ 1]
Wreways; G, [ 11

SD- 03 Product Data
Recept acl es
Enclosed Circuit Breakers; C, [__ 1]
Di sconnect Switches; G, [__ 1]
Conduit and Fittings (each type)

Power Pedestal; C[, [

Groundi ng and Bondi ng Equi prent

SECTION 26 27 29 Page 8



Devi ce Pl ates

Wres and Cabl es

Qutl et Boxes and Covers
Transformers; G, [_ 1]

Splice and Term nation Conponents
W reways

Cabi nets, Junction Boxes, and Pull Boxes
Mounti ng Straps

Condui t Support

Marine Signal Lantern; G, [ 11
Sol ar Power Station; ¢, [ 1]

SD- 06 Test Reports
Transfornmer Tests; C[, |
600-volt Wring Test; C[, |
Goundi ng System Test; C[, [ 11
Sol ar Power Station Test; C[, [__ 11

Submit test results for approval in report fornmat.

SD-07 Certificates

Sol ar Power Station; C[, [__ 11

Submit coordination data as specified in paragraph SO.AR POAER
STATI ON

1.4 QUALI TY ASSURANCE

1.4.1 Groundi ng System Tests
Submittal nust include witten results of each test and indicate | ocation
of rods as well as resistance and soil conditions at the tinme neasurements
wer e made.

PART 2 PRODUCTS

2.1 MATERI ALS AND EQUI PMENT

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

NOTE: \Where possi bl e use nonnetal lic encl osures,

condui ts, and mounting hardware.
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O
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Material s, equi pment, and devices nust, as a mininum neet requirenents of
UL where UL standards are established for those itens, and requirenents of
NFPA 70 and NFPA 303.

2.2 CONDUI T AND FI TTI NGS

[Rigid nonnetal lic conduit][Plastic-coated rigid steel conduit] conform ng
to the follow ng:

2.2.1 Ri gid Nonmetal lic Conduit

PVC Type EPC-80[ and EPC-40] in accordance with NEVMA TC 2, or fiberglass
conduit in accordance with NEVA TC 14.

2.2.2 Pl astic-Coated Rigid Steel Conduit
NEVA RN 1, Type 40 one mllinmeter thick 40 mls thick
2.2.3 Fittings for Metal Conduit and Liquidtight Flexible Metal Conduit

UL 514B. Ferrous fittings nmust be cadm umor zinc coated in accordance
with UL 514B.

2.2.3.1 Fittings for Rigid Metal Conduit
Threaded type. Split couplings unacceptable.

[2.2.3.2 Fittings for Use in Hazardous Locations
UL 1203.

12.2.4 Fittings for Rigid Nonmetal lic Conduit
UL 514B and UL 651.

2.2.5 Expansi on Joints

Provi de conduit expansion joints having 150 mr 6 i nch expansion at each
expansion joint in the pier and in each conduit run exceeding 75 neters
250 feet. Provide expansion joints having 50 mr 2 i nch expansion in each
conduit run of less than 75 neters 250 feet.

2.3 POAER PEDESTAL

A conplete factory-assenbled and prewired unit specifically constructed
for marine applications. Power center rmust be a [two][ or ][four] outlet
[ pedestal [[surface] nounted type having a separate circuit breaker for
each outlet. GCircuit breaker size nust be the same size as outlet to
which it is connected. Power outlets nust be single, |ocking and
groundi ng type, size and voltage as indicated. Power center enclosure
nmust be stainless steel, fiberglass, or foanmed thernoplastic with

pol yur et hane coating. Each individual outlet and circuit breaker

encl osure must have a separate gasketed weat herproof cover. Entire
exterior surface of power center nust be nonnetallic design for exposure
to saltwater environnment.[ Provide photo controlled LED station light.]]
Provide with [one] | ] tel ephone outlet[s].]

SECTION 26 27 29 Page 10



2.3.1 Warni ng Sign

Provi de permanently nmounted wat er proof warning sign at each power center
Sign must have red letters on a white background with letters no | ess than
6 mr .25 inch in height. Sign must be worded as foll ows:

"WARNI NG

To mnimze shock and fire hazards:

Turn off the boat's shore connection switch before connecting or
di sconnecting shore cabl e.

Connect shore power cable at the boat first.

Di sconnect shore power cable at shore outlet first.

Cl ose shore power inlet cover tightly.

DO NOT ALTER SHORE POWER CABLE CONNECTORS®

2.4 QUTLET BOXES AND COVERS
UL 514cC.
2.4.1 Qutl et Boxes in Hazardous Locations
UL 1203. Suitable for wet |ocations.
2.5 CABI NETS, JUNCTI ON BOXES, AND PULL BOXES

Vol une greater than 3280 nL 200 cubic inches, UL 50, NEMA 4X
[nonmetal lic][ or ][stainless steel].

2.6 W RES AND CABLES

Must neet applicable requirenents of NFPA 70 and UL for type of

i nsul ation, jacket, and conductor specified or indicated. Do not provide
wi res and cabl es manufactured nore than 12 nmonths prior to date of
delivery to site.

2.6.1 Conductors

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

NOTE: In overseas |ocations, for conductor sizes
No. 10 AWG and smal |l er di aneter, consideration may
be given to the use of stranded wires, if suitable
term nal devices can be applied which enabl e proper
connection. Al so, stranded wires in sizes No. 10
AWG and smal |l er dianeter nmay be required for
projects involving uninterrupted power supply (UPS)

install ati ons.
EE IR I b R S I I I I IR I I I IR I I R S R I I I I R I R I I R R I I I I I I R R I S I S b E b I IR I R I R I S I I b b I b b I b I

No. 8 AWG and | arger dianmeter must be stranded; No. 10 AWG and smal | er
nmust be solid, except that conductors for renote control, alarm and
signal circuits, Casses 1, 2, and 3, nust be stranded. Conductors rmnust
be copper. Conductor sizes and anpacities shown are based on copper

SECTION 26 27 29 Page 11



2.6.1.1 M ni nrum Conductor Si zes

M ni mum si ze for branch circuits must be No. 12 AW for Cass 1
renote-control and signal circuits, No. 14 AW5 for C ass 2 | ow energy,
renote-control and signal circuits, No. 18 AW and for Cass 3

| owenergy, renote-control, alarm and signal circuits, No. 22 AWG

2.6.2 Col or Codi ng

Provi de for service, feeder, branch, control, and signaling circuit
conductors. Color nmust be green for grounding conductors and white for
neutrals; except where neutrals of nore than one systemare installed in
sanme raceway or box, other neutral nust be white with col ored, except
green, stripe. Color of ungrounded conductors in different voltage
systens must be as foll ows:

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

[ d. On three-phase, four-wire delta system high | eg nust be orange, as
requi red by NFPA 70.

12.6.3 I nsul ati on

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

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

Desi gner may sel ect other insulation types which nay
be nmore suitable for a particular project. For

rewi ring project where existing conduit is to be
utilized, specify types THHN and THWN. |f conduit
is sized for conductors other than THW ensure the
specification is properly edited and a note

i ndi cating the conductor type specified is added to
the drawi ngs. Type RHWinsulation is not allowed on
Navy projects.

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

Unl ess ot herwi se required by NFPA 70, power and lighting wires nmust be
600-volt, Type THWN, XHHW [or RHW ]except that grounding wire nay be
Type TW renote-control and signal circuits nmust be Type TW THW or TF.
Conductors rmust conformto UL 83. \Where lighting fixtures require

90- degree C conductors, provide only conductors with 90-degree C

SECTION 26 27 29 Page 12



i nsul ati on or better.
.6.4 Bondi ng Conduct ors

ASTM B1, solid bare copper wire for sizes No. 8 AWG and snal |l er di aneter
ASTM B8, Class B, stranded bare copper wire for sizes No. 6 AWG and | arger
di anet er.

.6.5 Splice and Term nati on Conponents

UL 486A-486B, for wire connectors, and UL 510 for insulating tapes.
Connectors for No. 10 AW and snal |l er dianmeter wires nust be insul ated,
pressure type in accordance with UL 486A-486B, twi st-on splicing
connector. Provide solderless termnal |ugs on stranded conductors.

.6.5.1 Watertight Pin Connectors

Connectors must be rated 600 volts, and individual pins nust have anpere
rating equal to or greater than the cable to which they are joined.
Connectors must be nol ded-to-cabl e, quick-disconnect, polarized type
having full male shroud so that when male and feral e assenblies are joined
the shroud nust provide a conpletely seal ed connection. Connector

mat eri al rmust be neoprene resistant to oil, dust, acids, and sunlight and
nmust be watertight.

T DEVI CE PLATES

Provide UL |isted, one-piece device plates for outlets to suit the devices
installed. Plates rmust be nylon or lexan, mninmunm 2.54 mr 0.10 inch wal

t hi ckness. Plates nust be sane color as receptacle with which they are
nounted. Screws mrmust be stainless steel machine type with countersunk
heads in color to match finish of plate. Use of sectional-type device
plates will not be permitted. Plates rmust be gasketed and UL listed for
wet | ocations.

. 8 DI SCONNECT SW TCHES

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

NOTE: Switches requiring frequent operation should
be the heavy-duty type and should be so indicated on
t he draw ngs.

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

NEVA KS 1. Switches serving as notor-di sconnect nmeans nust be horsepower
rated. Provide heavy duty-type switches where indicated, where sw tches
are rated greater than 240 volts, and for doubl e-throw swi tches. Provide
switches in NEMA 4X [nonnetallic][ or ]J[stainless steel] enclosure in
accordance with NEVA | CS 6.

.9 RECEPTACLES

UL 498 and NEVA WD 1, heavy-duty, grounding type. Bodies must be of
[brown] [ivory] thernpsetting plastic supported on a nmetal nmounting
strap. Provide screw type, side wired wiring termnals. Connect
groundi ng pole to nmounting strap

.9.1 Dupl ex Recept acl es

Recept acl es must be 20 amperes, 125 volts, specification grade.
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2.9.2 Weat her proof Recept acl es

Provide in nonnetallic box with gasketed, weatherproof, nonnetallic cover
pl ate and gasketed cap over each receptacle opening. Provide caps with a
spring-hinged flap. Provide UL |isted receptacle for use in wet |ocations.

2.9.3 Ground- Fault Protection of Equiprment (GFPE) and Ground-Fault G rcuit
Interrupter (GFCl) Receptacles

UL 943. Receptacl es providing shore power must have individual GFPE set
to open at currents not exceeding 30 mllianperes.

GFCl protection for personnel, duplex type for nounting in standard outl et
box. Device nust be capable of detecting current |eak of 5 nillianperes
or greater and tripping in accordance with UL 943 for Cass A G-Cl devi ces.

2.9.4 Speci al - Pur pose Recept acl es

Recept acl es serving | ] are special purpose.[ Provide in ratings
indicated.][ NEMA [ ] configuration, rated | ] anperes, [ ]
volts.][ Furnish one matching plug with each receptacle.]

[2.10 PLUGS

[ Provide heavy-duty, rubber-covered[ three,][ four,][ or][ five]-wire cord
of required size, install plugs thereon, and attach to equi prment. Provide
UL listed plugs with receptacles, conplete with groundi ng bl ades. \Where
equi prent is not available, turn in plugs and cord assenblies to the
Gover nnent .

]2.10.1 Weat her proof Cord and Pl ug Assenblies

Furni sh [one] [ ] cord and plug assenbly[ies] consisting of a

[ 30-anpere, 125-volt twi st-lock plug on one end, a 8 neter 25 foot |ength
of three conductor, No. 10 type STO cord, and two 20-anpere, 125-volt

twi st-1ock receptacles on the other end][ and ][furnish [one] | ] cord
and plug assenbly[ies] consisting of a 20-anpere, 125-volt tw st-1ock plug
on one end, a 8 neter 25 foot length of three conductor, No. 12 type STO
cord and a 20-anpere twi st-lock receptacle on the other end.] Plugs nust
be conpatible with power center outlets.

]2.11  PANELBOARDS

UL 67 and UL 50 having a short-circuit current rating of [10,000] [ ]
anperes symretrical mnimum  Panel boards for use as service disconnecting
means must additionally conformto UL 869A. Panel boards nust be circuit
breaker equi pped. Design nust be such that individual breakers can be
renoved wi t hout disturbing adjacent units or w thout |oosening or renoving
suppl enental insulation supplied as neans of obtaining clearances as
required by UL. \Where "space only" is indicated, make provisions for
future installation of breakers. Key panel board | ocks the sane.
Directories nust indicate | oad served by each circuit in panel board and
mai n source of service to panel board, such as Panel PA served from Pane
MDP. Type directories and nount in holder behind transparent protective
covering. \Wen panel boards are used as a service disconnecting neans,
conformto UL 869A
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2.11.1 Panel board Buses

Copper. Support bus bars on bases independent of circuit breakers.
Desi gn mai n buses and back pans so that breakers nmay be changed without
machi ning, drilling, or tapping. Provide isolated neutral bus in each
panel for connection of circuit neutral conductors. Provide separate
ground bus identified as equi pnent grounding bus in accordance with UL 67
for connecting groundi ng conductors; bond to steel cabinet.

2.11.2 Circuit Breakers

UL 489 thermal nagnetic type having a mnimumshort-circuit current rating
equal to the short-circuit rating of the panelboard in which the circuit
breaker will be nobunted. Breaker terminals nust be UL |isted as suitable
for type of conductor provided. Circuit breakers nust be bolt-on type.
Din-rail mounted and half-width circuit breakers are not acceptable.
Plug-in circuit breakers and series rated circuit breakers are
unaccept abl e.

2.11.2.1 Mul ti pol e Breakers

Provi de conmon trip type with single operating handle. Breaker design
nmust be such that overload in one pole automatically causes all poles to
open. Maintain phase sequence throughout each panel so that any three
adj acent breaker poles are connected to Phases A, B, and C respectively.

2.11.2.2 Circuit Breaker Wth G-CI

UL 943 and NFPA 70. Provide with push-to-test button, visible indication
of tripped condition, and ability to detect and trip on current inbal ance
of 6 mllianmperes or greater in accordance with UL 943 for Cass A G-Cl
devi ces.

2.11.3 Panel board Encl osure

NEMA 4X [nonnetallic][ or ][stainless steel]. Hardware nmust be stainless
steel .

2.12 ENCLOSED CI RCU T BREAKERS

UL 489. Individual nolded case circuit breakers with short-circuit
current rating of [10,000] | ] anperes symmetrical mininum Circuit
breakers must be bolt-on type. Plug-in circuit breakers and series rated
circuit breakers are not acceptable. Enclosure nust be NEMA 4X

[nonmetal lic][ or ]J[stainless steel] type.[ Provide solid neutral.]

2.13 TRANSFORMERS

NEVA ST 20, general purpose, dry-type, self-cooled, [unventil ated]
[sealed]. Provide transfornmers in NEMA [3R] [stainless steel] | ]
encl osure. Transfornmer rmust have 220 degrees C insul ation system for
transformers 15 kVA and greater and rnmust have 180 degrees C insulation for
transformers rated 10 kVA and less, with tenperature rise not exceedi ng
[150] [2115] [80] degrees C under full-rated |oad in nmaxi nrum anbi ent of 40
degrees C.[ Transfornmer of 150 degrees C tenperature rise nust be capabl e
of carrying continuously 100 percent of naneplate kVA wi thout exceeding
insulation rating.][ Transformer of 115 degrees C tenperature rise mnust
be capabl e of carrying continuously 115 percent of namepl ate kVA wi t hout
exceeding insulation rating.][ Transformer of 80 degrees C tenperature
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ri se nust be capable of carrying continuously 130 percent of nanepl ate kVA
wi t hout exceeding insulation rating.][ Transfornmers nust be quiet type

wi th maxi mum sound | evel of 3 decibels |Iess than NEMA standard | evel for
transformer ratings indicated.]

[ Subnmit manufacturer factory test reports with transforners provided.

12.14  TELEPHONE SYSTEM

EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O
NOTE: This paragraph applies only if provision is
made for tel ephone systemby others. [|f a conplete
systemis provided by contract, refer to Section
27 51 23 | NTERCOMMUNI CATI ON SYSTEM and Secti on
27 10 00 BUI LDI NG TELECOVMUNI CATI ONS CABLI NG SYSTEM

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

Provi de system of tel ephone wire-supporting structures, including conduits
with pull wires, termnal boxes, outlet and junction boxes, [and ]other
accessories for tel ephone outlets[, and tel ephone cabinets].

2.14.1 Cut | et Boxes

Standard type, as specified herein, [] ] mr inches by | ] mr inches
]. Mount at height [indicated][specified for tel ephone outl et
recept acl es].

2.14.2 Cover Pl ates

Bl ank cover with sane finish specified for receptacle and switch cover
pl at es.

2.14.3 Condui t Si zi ng

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

NOTE: For guidelines on conduit sizing, see UFC
3-520-01. Tel ephone raceway requirenents shoul d be
coordinated with the entity providing the tel ephone
w res and cabl e.

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

Conduit for single outlets nust be m ninmumof 21 mr 3/4 inch and for
multiple outlets mninumof 27 mr one inch

2.14. 4 Term nal Cabi nets

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

NOTE: For guidelines on sizing cabinets, see UFC
3-580-01. Coordinate with entity providing
t el ephone service.

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

NEMA 4X [nonmetal lic][ or ][stainless steel] with backboard. Hardware
nust be stainless steel.

2.15 MOUNTI NG STRAPS

[ Fi berglass][ or J[PVC coated steel], two-hole type designed for rigid
steel conduit support. PVC coating nmust be between 0.5 and one nm 20 and
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40 m | thickness.
2.16 GROUNDI NG AND BONDI NG EQUI PVENT

UL 467. Gound rods must be copper-clad steel, with mninumdianeter of
19 mr 3/4 inch and mininumlength of 3050 mr 10 feet.

2.16.1 Groundi ng Connecti ons

Make groundi ng connections which are buried or otherwi se nornally

i naccessi bl e,[ excepting specifically those connection for which access
for periodic testing is required,] by exotherm c weld or high conpression
connect or.

a. Mke exothermic welds strictly in accordance with the weld
manuf acturer's witten recommendati ons. Welds which are "puffed up”
or whi ch show convex surfaces indicating inproper cleaning are not
acceptabl e. Mechanical connectors are not required at exothernmic
wel ds.

b. Make high conpression connections using a hydraulic or electric
conpression tool to provide the correct circunferential pressure.
Provi de tools and dies as recomended by the manufacturer. Use an
enbossing die code or other standard nmethod to provide visible
i ndi cation that a connector has been adequately conpressed on the
ground wire.

[2.16.2 Ground Rod Mounting Straps

Provi de nmounting straps to support ground rods at fueling pier. Do not
use dissimlar netals.

1[2.16.3 Al ligator dips

Heavy duty type, copper, insulated handles, rated 100 anperes and up to
250 volts for nmaxi mum No. 2 AWG

1[2.17 HAZARDOUS LOCATI ONS

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

NOTE: The follow ng information nmust be shown on
t he project draw ngs.

1. \Where specification identifies type, size

color, finish, or other definitive information to be
"as indicated," the engineer must include the

i nformati on on the draw ngs.

2. Location of manhol es, handhol es, ducts, and
cabl es.

3. Types of wire and cable; nunmber and sizes of
conductors.

4. Limts of each hazardous location, clearly
i ndi cating class, division, and group classification
of each hazard.

5. Special conditions.
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EE R R S I R R I R I R I R S R R R O S R R I R I R R S R R R R

Electrical materials, equipment, and devices for installation in hazardous
| ocations nust be specifically approved by UL or Factory Mitual Research
Corporation (FM for particular class, division, and group of hazardous

| ocations involved. Equi pnent nust be waterproof and suitable for narine
envi ronnent .

]2.18 W REVWAYS

2.

2.

UL 870. Material nust be [nonmetallic] [or] [stainless steel], 16 gage
for size[s] [63.5 by 63.5] [100 by 100] [150 by 150] nm [2 1/2 by 2 1/2]
[4 by 4] [6 by 6] inches, 14 gage for size[s] [200 by 200] [300 by 300] mr
[8 by 8] [12 by 12] inches. Provide in length [indicated] [required for
the application] with gasketed [hinged] [screw] cover NEMA 4X enclosure in
accordance with NEMVA | CS 6.

19 FI ELD FABRI CATED NAMEPLATES

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

NOTE: Use the follow ng paragraph where namepl ates
are fabricated to identify specific equi pnment
desi gnated on the draw ngs.

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

Provide field fabricated naneplates in accordance with the foll ow ng:
a. ASTM Dr09.

b. Provide |anminated plastic naneplates for each equi pnent encl osure,
relay, switch, and device; as specified or as indicated on the
dr awi ngs.

c. FEach naneplate inscription: identify the function and, when
applicable, the position.

d. Naneplates: nelanmine plastic, 3 mr 0.125 inch thick, white with
[ bl ack] [ ] center core.

e. Surface: matte finish. Corners: square. Accurately align lettering
and engrave into the core.

f. Mnimmsize of naneplates: 25 by 65 mr one by 2.5 inches.

g. Lettering size and style: a mnimmof 6.35 mr 0.25 inch high norma
bl ock style.

20  ARC FLASH WARNI NG LABEL

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

NOTE: Include the Arc Flash Warning Label detail on
the drawi ngs. See UFC 3-560-01 for nore information

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

Provide arc flash warning | abels on electrical equipnent likely to require
exam nation, servicing, or maintenance while energized. Sone typica

types of equi pnent include pad-nmounted transformers, sw tchgears,

swi t chboar ds, panel boards, and di sconnect switches. Place |abel on the
out side of the enclosure warning of potential electrical arc flash hazards
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and appropriate PPE required. Provide |abel format as indicated.
2.21 MARI NE S| GNAL LANTERN

Provide with nonnetal lic base, [155-mm] | 1, [red] [ ] [acrylic]
[ UV stabl e polycarbonate] fresnel lens, LED |ight source, [solid state
flasher,] [lamp changer,] [solar power station,] [1220 m] [4 foot]

[ ] nonnetal lic support pedestal, and photo control. The entire
system nmust be watertight and approved for marine environment.

2.21.1 Fl asher

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

NOTE: Refer to "USCG Aids to Navigation Manual -
Short Range Aids to Navigation" for signaling
sequence for |anterns.

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

Fl asher nmust have a | ]-second cycle period with [] ]-second "ON'
time] [Morse code letter " 1"1 1 ].

2.21.2 Lanp Changer

[120 volt ac, four place automatic |lanp changer with LED lanps] [[6] [12]]
volt dc, six place automatic |anp changer with [ ] anpere | anps. Wen
| anps burn out, |anp changer must stop operation[ and power nust turn off].

[2.21.3 Ac to Dc Converter

Converter must convert [120] [240] | ] volts ac input into a [6] [12]
volt dc output. Converter must be sized for the signal |antern specified.

12.21.4 Sol ar Power Station

Power station rmust consist of encased silicon solar energy cells,

nonnetal lic battery box w th bl ocking diodes, rechargeabl e seal ed
batteries, and nounting brackets. The solar power station rmust be a
conplete unit supplied and coordi nated by a single manufacturer, sized to
provi de adequate year-round power to fully operate the signal |antern
specified at the exact geographic |ocation of the signal lantern

2.22 Pl ER LI GHTI NG

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

NOTE: Fixture enclosures |ocated on marina piers
nmust be watertight and constructed on nonnetallic
material or cast alum numw th baked enamel or
powder ed pol yester finish. Hardware nust be
nonnetal lic or stainless steel. Conduit or cable
entrances into lighting fixtures nust be watertight.

NN T T T TN T
Provide as specified in Section 26 56 00 EXTERI OR LI GHTI NG

PART 3  EXECUTI ON

3.1 | NSTALLATI ON

Electrical installations must conformto requirements of NFPA 70 and to
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requi renents specified herein

[3.1.1 Under ground Servi ce

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

NOTE: Choose this paragraph or the paragraph
OVERHEAD SERVI CE bel ow. Wen using this paragraph,
designer may insert additional details describing
the specific project.
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O

Under ground servi ce conductors and associ ated conduit nust be conti nuous
from service equi pnment to the power system connection

1[3.1.2 Over head Service

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

NOTE: When using this paragraph, coordinate with
Section 33 71 02 UNDERGROUND ELECTRI CAL DI STRI BUTI ON
or Section 33 71 01 OVERHEAD TRANSM SSI ON AND

DI STRIBUTION (if in project).

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

Overhead service conductors nust terninate at service equi pnent
weat her head. Overhead service conductors and support bracket for overhead
conductors are included in Section 33 71 01 OVERHEAD TRANSM SSI ON AND

DI STRI BUTI ON

1[3.1.3 Hazar dous Locati ons

Perform work in hazardous |ocations, as defined by NFPA 70, in strict
accordance with NFPA 70 for particular class, division, and group of
hazardous | ocations involved. Provide conduit and cable seals where
requi red by NFPA 70. Conduit must have tapered threads.

13.1. 4 Service Entrance Identification

Label or identify service entrance di sconnect devices, swtches, and
encl osur es.

3.1.4.1 Nanepl at es

Where work results in service disconnect devices in nore than one

encl osure, as permtted by NFPA 70, |abel each encl osure, new and

exi sting, as one of several enclosures containing service entrance

di sconnect devices. Label, at mninmum nmnust indicate nunber of service

di sconnect devi ces housed by encl osure and nust indicate total nunber of
encl osures that contain service disconnect devices. Provide |am nated
naneplates with letters no less than 6 nr 0.25 inch in height; and engrave
on bl ack-on-white matte finish. Fasten nanmeplates to the device with a

m ni mum of two sheet-netal screws or two rivets.

3.1.5 Wring Methods

Provi de insul ated conductors installed in rigid conduit, except where
specifically indicated or specified otherwise or required by NFPA 70 to be
installed otherwise. Gounding conductor mnmust be separate fromelectrical
system neutral conductor. Provide insulated, green equi pment groundi ng
conductors for circuits installed in conduit and raceways. M ni num
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conduit size nmust be 16 mm 1/2 inch in dianeter for |owvoltage |ighting
and power circuits.

3.1.5.1 Pl astic- Coated Gal vani zed Rigid Stee

Use only for service entrance conduit and as required by NFPA for
hazardous | ocati ons.

3.1.5.2 PVC Schedul e 40 and PVC Schedul e 80
a. Do not install PVC Schedule 40 in areas subject to physical damage.

b. Do not install PVC Schedule 80 in areas subject to severe physica
damage.

c. Do not install in hazardous areas.
3.1.5.3 Service Entrance Conduit, Overhead

PVC, Type EPC- 40, plastic-coated gal vanized rigid steel fromservice
entrance to servi ce weat her head.

3.1.5.4 Service Entrance Conduit, Underground

PVC, Type EPC-40, plastic-coated gal vanized rigid steel. Encase
underground portion in a mnimmof 75 nmr 3 inches of concrete. Install a
m ni mum of 460 mr 18 inches bel ow sl ab or grade.

3.1.5.5 Li qui dti ght Flexible Metal Conduit
Install in accordance with NFPA 70.

3.1.5.6 Under ground Conduit O her Than Service Entrance

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

NOTE: Soil conditions in sone |ocations require
t hat underground conduit be supported to prevent
danmage due to settlenent. The designer mnust
determine if the problemexists, and, if so,

determ ne the best method for supporting the conduit.
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O

PVC, Type EPC-40, plastic-coated rigid steel, or fiberglass. Convert
nonnetal lic conduit, other than PVC Schedul e 40 or 80, to plastic-coated
rigid conduit before rising through pier deck. Plastic coating mnust
extend mi ni murr 150 mm 6 i nches above pier deck

3.1.6 Conduit Installation

Run conduit [exposed on side of [wood][ and ][existing concrete] pier
structures], [supported by hangers under pier structure] [concealed in new
concrete pier structure]. Install conduit parallel with or at right
angles to structural menbers.

3.1.6.1 Conduit Support
Support conduit by nonnetallic pipe straps, wall brackets, hangers, or

trapeze. Fasten by stainless steel wood screws to wood and by concrete
i nserts or expansion bolts on concrete. Threaded C-clanps may be provided
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on rigid steel conduit only. Load applied to fasteners nust not exceed
one-fourth proof test |oad. Fasteners attached to concrete ceiling mnust
be vibration resistant and shock resistant. Holes cut to depth of nore
than 40 mr 1 1/2 inches in reinforced concrete beans or to depth of nore
than20 mr 3/4 inch in concrete joints nmust not cut main reinforcing bars.
Fill unused holes. Were conduit crosses expansion joints, provide
suitable [watertight ]Jexpansion fitting that naintains conduit electrica
continuity by bonding junpers or other neans.

.1.6.2 Directional Changes in Conduit Runs

Make changes in direction of runs with symretrical bends or nol ded
fittings. Mke field-nade bends and offsets with conduit-bendi ng nachi ne
suitable for type of conduit used. Do not install crushed or deforned
conduits. Avoid trapped conduits. Prevent dirt or trash fromlodging in
conduits, boxes, fittings, and equi prent during construction. Free

cl ogged conduits of obstructions.

.1.6.3 Expansi on Joints

Install as recommended by the manufacturer for the tenperature conditions
at time of installation.

.1.6.4 Pull Wre

Install in enpty conduits in which wire is to be installed by others.
Pull wire nust be plastic having m nimunm 890 N 200 pound tensile
strength. Leave minimumr 300 mr 12 inches of slack at each end of pul
Wi re.

.1.6.5 Tel ephone and Si gnal System Conduits

Install in accordance with specified requirements for conduit and with

addi tional requirement that no |l ength of run rmust exceed 45 nmeters 150 feet
for trade sizes 50 mr 2 inches and smaller and rmust not contain nore than
two 1.57 rad 90 degree bends or equivalent. Provide pull or junction
boxes where necessary to conply with these requirenents. Inside radii of
bends in conduits 16 nm one inch trade size and |l arger nust be m ni mum
five times nominal dianeter. Termnate conduit in term nal cabinet with
two | ocknuts and plastic bushing.

.1.6.6 Conduit Installed in Concrete

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

NOTE: Electrical designer nmust closely coordinate
this information with the designer of the slab to
ensure that slab thickness, conduit

pl acenent/ separation, and reinforcement spacing is
sufficient to neet requirenments of this paragraph

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

Locate so as not to adversely affect structural strength of slabs.
Install conduit within mddle one-third of concrete slab.[ Do not stack
conduits.][ Do not stack conduits nore than two dianeters high with

m ni mum vertical separation of [ ] mllinmeters inches.] Space
conduits horizontally mnimumthree di ameters, except at cabinet

| ocations. Curved portions of bends must not be visible above finish
slab. Increase slab thickness as necessary to provide mnimun 25 mr one
i nch cover over conduit. Were enbedded conduits cross expansion joints,
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provi de suitable watertight expansion fittings[ and bondi ng junpers when
using netallic conduits]. Conduit larger than 27 nmr one inch trade size
must be parallel with or at right angles to main reinforcenment; when at
right angles to reinforcenment, conduit nust be close to one of supports of
sl ab.

3.1.6.7 Locknuts and Bushi ngs

Fasten conduits to sheet netal boxes and cabinets with two | ocknuts where
requi red by NFPA 70, where insul ated bushings are provi ded, and where
bushi ngs cannot be brought into firmcontact with the box; otherw se,
provi de m ni mum singl e | ocknut and bushing. Locknuts nust have sharp
edges for digging into wall of metal enclosures. Install bushings on ends
of conduits, and provide insulating type where required by NFPA 70.

[3.1.6.8 St ub- Ups

Provi de conduits stubbed up through concrete structures for connection to
freestandi ng equi pmrent with adjustable top or coupling threaded inside for
plugs, set flush with finished structure. Extend conductors to equi prment
inrigid conduit. Were no equipnent connections are nade, instal
screwdri ver-operated threaded flush noncorroding plugs in conduit end.

13.1.6.9 Conduit and Cabl e Connecti ons

Provi de watertight connectors for conduit and cabl e connections to boxes
and cabi nets.

3.1.7 Boxes, CQutlets, and Supports

Provi de boxes in wiring or raceway systens wherever required for pulling
of wires, making connections, and nounting of devices or fixtures. Boxes
for nmetallic raceways nust be stainless steel type 304, hub type, and when
specifically indicated. Boxes in other |ocations nust be nonnetallic
boxes provided with nonnetallic conduit system Each box must have vol une
requi red by NFPA 70 for nunber of conductors enclosed in a box. Provide
gaskets for boxes. Provide separate boxes for flush or recessed fixtures
when required by fixture term nal operating tenperature. Fasten boxes and
supports with wood screws on wood and with bolts and expansi on shields on
concrete.[ Threaded studs driven in by powder charge and provided wth

| ockwashers and nuts[ or nail-type nylon anchors] may be provided in lieu
of wood screws, expansion shields, or nmachine screws.] Support boxes
directly fromstructure or by [nonnetallic][ or ][stainless steel]

hangers. Were [nonnetallic] stainless steel bar hangers are provided,
attach bar to raceways on opposite sides of box, and support raceway with
approved-type fastener maxi mur 600 mr 24 inches from box. Wen
penetrating reinforced concrete nmenbers, avoid cutting reinforcing steel

3.1.7.1 Boxes

Boxes for use with raceway systenms must be mnimunm 38 nr 1 1/2 inches
deep, except where shall ower boxes required by structural conditions are
approved. Boxes nust be mnimunr 100 mm 4 i nches square, except that 100
by 50 nmm 4 by 2 inch boxes may be provided where only one raceway enters
outlet. Telephone outlets nust be m ni numof 100 mm square by 38 mr 4

i nches square by 1 1/2 inches deep
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3.1.7.2 Pul | Boxes

Construct of at |least mnimmsize required by NFPA 70 conpatible with
nonmetal lic raceway systens, except where stainless steel boxes are
required in |locations specified herein. Furnish boxes with screwfastened
covers. \Were several feeders pass through conmon pull box, tag feeders
to indicate clearly electrical characteristics, circuit nunber, and pane
desi gnati on.

3.1.8 Mount i ng Hei ghts

Mount panel boards, circuit breakers, and di sconnecting switches so nmaxi num
hei ght of operating handle is 1980 mr 78 inches above finished structure.
Mount receptacles a m ni nrum of [460] | ] mr [18] | ] inches above
finished structure. In no case nust entire or part of panel boards, boxes,
cabi nets, receptacles, and other electrical devices be nmounted bel ow t he

el ectrical datum pl ane as defined in NFPA 303. Measure nounting heights
of wiring devices and outlets to center of device or outlet.

3.1.9 Conductor ldentification

Provide within each enclosure where tap, splice, or termnation is nade.
For conductor sizes No. 6 AWG and smal |l er diameter, color codi ng nust be
by factory-applied, color-inpregnated insulation. For conductor sizes No.
4 AW and | arger dianmeter, color coding nust be by plastic-coated,

sel f-sticking narkers; colored nylon cable ties and plates; or heat
shrink-type sleeves. ldentify control circuit termnations.

3.1.10 Splices

Make splices in accessible |locations. Mke splices in conductor sizes No.
10 AWG and snal l er diameter with insul ated, pressure-type connector. Make
splices in conductor sizes No. 8 AWG and | arger dianeter with sol derl ess
connector, and cover with insulation material equivalent to conductor

i nsul ati on.

3.1.11 Covers and Device Pl ates
Install gasketed plates with alignnent tolerance of 1.6 mr 1/ 16 inch
3.1.12 Groundi ng and Bondi ng

NFPA 70. Gound-exposed, noncurrent-carrying netallic parts of electrica
equi prent, netallic raceway systens, grounding conductor in nmetallic and
nonnetal i c raceways, and neutral conductor of wiring systems.[ Make
ground connection at mmin service equi pnent, and extend grounding
conductor to point of entrance of netallic water service. Make connection
to water pipe by suitable ground clanp or |lug connection to plugged tee.
When fl anged pi pes are encountered, make connection with lug bolted to
street side of flanged connection. Supplenent netallic water service
groundi ng systemwi th additional nade el ectrode in conpliance with NFPA 70.]]
Make ground connection to driven ground rods.] Where ground-fault
protection is enployed, ensure that connection of ground and neutral does
not interfere with correct operation of fault protection

3.1.12. 1 Resi st ance

Maxi mum r esi st ance-t o- ground of groundi ng system nust not exceed [5]
[ ] ohms under dry conditions. Were resistance obtai ned exceeds [5]
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[ ] ohns, contact Contracting O ficer for further instructions.
[3.1.12.2 Tel ephone Service

Provi de main tel ephone service equi pnent ground consi sting of separate No.
6 AWG ground wire in conduit between equi pnent backboard and readily
accessi bl e groundi ng connection. Equi pnment end of ground wire nust
consist of coiled length at least twice as |long as term nal cabinet.

13.1.13 Equi pnrent Connecti ons

Provi de power wiring for the connection of nmobtors and control equi pnent
under this section. Except as otherw se noted or specified, autonmatic
control wiring, control devices, and protective devices within the control
circuitry are not included in this section, but nust be provided under the
section specifying associ ated equi pnent.

[3.1.14 CGover nrent - Fur ni shed Equi prent

Contractor [nust rough-in for Governnent-furni shed equi pnent][ nust nake
connections to Government-furni shed equi pnent] to make equi prent operate
as intended, including providing nmiscellaneous items such as plugs,
receptacles, wire, cable, conduit, and outlet boxes or fittings.

13.2 REPAI R AND SERVI CE OF EXI STI NG STRUCTURES AND EQUI PMENT

Performrepair of existing structures and equi pnent[, denolition, and
nodi fication of existing electrical distribution systens] as foll ows:

3.2.1 Wor kmanshi p

NECA NEI'S 1. Lay out work in advance. Exercise care where cutting,
channel i ng, chasing, or drilling of existing surfaces is necessary for
proper installation, support, or anchorage of conduit, raceways, or other
el ectrical work. Repair damage to structure, piping, and equi pment using
skilled craftsnmen of trades involved.

[3.2.2 Exi sting Concealed Wring to be Renpved

Di sconnect fromits source. Renpbve conductors, cut exposed conduit flush
with structure, and seal openings with material to match adjacent surfaces.

1[3.2.3 Existing Electrical Distribution System Renoval

I ncl ude removal of equi pnent's associated wiring, including conductors,
cabl es, exposed conduit, boxes, fittings, anchors, supports, and ot her
such items, [back to equiprment's source][as indicated]. Fill holes in
structure where electrical equipnent is renoved with naterial to match
adj acent surface. Provide unused openings in remaining boxes, fittings,
and equi pnent with watertight nonnetal |l ic knockout seals.

1[3.2.4 Conti nuati on of Service
Mai ntain continuity of service to existing circuits of equipnent to
remain. EXxisting circuits of equipnment nust remain energized. Circuits

which are to remain but were disturbed during denolition nust have
circuits wiring and power restored back to original condition

SECTION 26 27 29 Page 25



13.3 FI ELD QUALI TY CONTRCL

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

NOTE: Provide any additional test requirenents for
equi prent requiring running tests or tests that nust
be coordi nated wi th nechani cal equi pnent.

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

Furni sh test equi pnent and personnel. Notify Contracting Oficer [5]
[ ] working days prior to [each] | ] test[s].

3.3.1 Devi ces Subj ect to Manual Operation

Operate each device subject to manual operation at |east five tines,
denonstrating satisfactory operation each tinmne.

3.3.2 Transformer Tests

Performtests classified as routine in accordance with NEVA ST 20 on each
t ransf or ner.

3.3.3 600-Volt Wring Test

Test wiring rated 600 volts and less to verify that no short circuits or
accidental grounds exist. Performinsulation resistance tests on wring
No. 6 AWG and | arger diameter using instrunent which applies voltage of
approxi mately 500 volts to provide direct reading of resistance. M ninmm
resi stance must be 250, 000 ohns.

3.3. 4 Groundi ng System Test

Test grounding systemto ensure continuity and resistance to ground i s not
excessive. Test each ground rod for resistance to ground before making
connections to rod; tie grounding systemtogether and test for resistance
to ground. Make resistance nmeasurenents in dry weather, not earlier than
48 hours after rainfall. Submit witten results of each test to
Contracting Oficer, and indicate | ocation of rods as well as resistance
and soil conditions at time nmeasurenents were nade

3.3.5 Sol ar Power Station Test

Test sol ar power station for proper operation in accordance with
manuf acturer's recomendati on.

3.4 SCHEDULE

Some netric neasurements in this section are based on mathemati ca
conversion of inch-pound neasurenents, and not on netric neasurenent
conmonly agreed to by the nmanufacturers or other parties. The inch-pound
and netric neasurenents are as foll ows:

PRODUCTS | NCH POUND VETRI C

a. Device plate 0.10 inch 2.54 mm
(thickness)

b. Munting straps 20 and 40 m | 0.5 and one mm
(thickness)
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PRODUCTS | NCH- POUND METRI C
c. Gound rod

Di anet er 3/4 inch 19 mMm
Lengt h 10 feet 3050 nm

d. Wreways

2 1/2 by 2 1/2 inches

63.5 by 63.5 nm

4 by 4 inches

100 by 100 nm

8 by 8 inches

200 by 200 nm

12 by 12 inches

300 by 300 nm

e. Boxes
Dept h 1 1/2 inches 38 mMm
Si ze 4 inches (square) 100 mm

-- End of

Section --
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