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CHAPTER VI
ELECTRI CAL
1. GENERAL:

1.1 Criteria. All electrical work shall be designed in
accordance with: the Architect-Engineer's (A-E) contract;

all applicable technical manuals (TM for Arny and AFM for
Air Force); engineer technical letters (ETL); Corps of

Engi neers gui de specifications (CEGS); and these
instructions. For Army construction, TI 800-01 "Design
Criteria" is the basic criterion. For Air Force
construction, Air Force Manuals (AFM, Regul ations (AFR),
and MIlitary Handbooks (M L-HDBK) are the basic criteria.
Any conflict between criteria should be reported.

Appl i cabl e codes, standards, etc., that are not specifically
for mlitary design, and that are listed in specifications
are required criteria and shall be conplied with except
where mlitary criteria conflict with the codes, etc. In
this case, mlitary criteria will govern. All official USACE
engi neering regulations, circulars, manuals, and ot her
docunents are avail able form “Publications of the
Headquarters, United States Arnmy Corps of Engi neers”
internet site @http://ww.usace.arny. ml|/inet/usace-docs.
Design criteria is also available fromHuntsville

Engi neering and Support Center — “Techinfo” internet site @
http://wwv. hnd. usace. arny. m | /techi nfo/index. htm

1.2 References: Industry Codes and Standards

1.2.1 Anerican National Standards Institute (ANSI)

1.2.2 Anerican Society for Testing and Materials (ASTM

1.2.3 Anerican Wod-Preservers’ Association (AWPA)

1.2.4 Corps of Engineers Cuide Specifications (CEGS)

1.2.5 Institute of Electrical and El ectronic Engi neers (I|EEE)
1.2.6 Insul ated Cabl e Engi neering Association (| CEA)

1.2.7 National Electrical Manufacturers Associ ati on ( NEMA)
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.8 National Fire Protection Association (NFPA)

.8.1 NFPA 70, National Electrical Code, 1999.

.8.2 NFPA 101, Life Safety Code, 1997.

.9 Rural Utilities Services (RUS)
.10 Underwriters Laboratories (UL)
Ref erences: Governnent Criteria
.1 Arny Regul ations

.1.2 AR 385-64, U S. Arny Explosives Safety Program

N

1 Feb 2000.
Departnment of Arny Panphlets
.1 DA PAM 385-64, Ammunition and Expl osive Safety

N

St andar ds.
.3 Mlitary Handbooks (M L- HDBK)

.3.1 MVL-HDBK-1008 C, Fire Protection for Facilities
Engi neeri ng, Design, and Construction, 10 Jun 1997.

.3.2 ML-HDBK-1012/3 (1), Telecommunications Prem ses
Di stribution Pl anni ng, Design, and Estimati ng, 30
Nov 1996.

.4 Technical Instructions (TI)

.4.1 TI 800-01, Design Guide, Corps of Engineers, Feb

D

D

1997.
.2 Tl 809-04, Seism c Design for Buildings, 31 Dec
1998.
.3 Tl 811-16, or ElI 16E500, Lighting Design, 20 Feb
1997
.5 Trai ni ng Manual s

.5.1 TM 5-811-1, Electric Power Supply and Di stri bution,
28 Feb 1995.
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.2 TM 5-811-2, Electrical Design, Interior Electrica
System (Encl Cl1). 1 Sep 1983.

.3 TM 5-811-3, Electrical Design: Li ghti ng and Static
El ectricity Protection, 29 Mar 1985.

.4 TM 5-811-5, Arny Aviation Lighting, 13 Dec 1991.

.5 TM 5-811-6, Electric Power Pl ant Supply, 20 Jan
1984.

.6 TM 5-811-7, Electrical Design, Cathodic Protection
22 Apr 1985.

Engi neering Technical Letters (ETL)

.1 TL 1110-3-386, Line Sectionalized Swi tches, 26 Feb
1988

.2 TL 1110-3-394, Aircraft Characteristics for
Airfield-Heliport Design and Eval uation, 27 Sep
1991.

.3 TL 1110-3-403, Electrical Power Systens for
Nonl i near Loads, 30 Jun. 1989.

.4 TL 1110-3-412, Transforner Applicati on Gui dance, 20
Oct 1989.

.5 TL 1110-3-430, Design of US Arny Airfield Aircraft
Moori ng and G oundi ng Points for Rotary W ng
Aircraft, 23 Sep 1991.

.6 TL 1110-3-432, Exit Signs, 25 Nov 1991.

.7 TL 1110-3-441, Electronic Ballasts for Fluorescent
Li ghting Fixtures, 20 Aug 1992.

.8 TL 1110-3-474, Cathodic Protection, 14 Jul 1995.

.9 TL 1110-3-484, Aircraft Hangar Fire Protection
Systens, 26 Sep 1997.

.10 TL 1110-3-485, Fire Protection for Helicopter
Hangars, 15 Oct 1997.
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1.3.6.11 TL 1110-3-502, Tel ephone and Network Distri bution
System Desi gn and | npl enentati on Guide, 1 Mar 2000.

1.3.6.12 TL 1110-9-1 (FR), Sulfur Hexafl uoride (SF6) Gas
Breakers and Switches, 30 Jul 1990.

1.3.6.13 TL 1110-9-10 (FR), Cathodic Protection System Using
Cerani c_Anodes, 5 Jan 1991

1.3.7 Southwest Division (SWD) Criteria Letters

1.4 Metrication. The netric units used are the International
System of Units (SI) adopted by the U S. Governnent as
descri bed in Chapter I, paragraphs 3 and 4.2.1.

1.4.1 Conduit will not change by switching to nmetric. It
becones classified by the nomnal nmsize. Plate E17 gives
gui dance on substitution of I-P “Pipe/Conduit” to nom nal
metric nm si zes.

1.4.2 Wre Size will use Awg until availability of ASTM
B628, standard metric conductor sizes, is determ ned.

1.4.3 Light Fixtures. Due to the limted availability of
hard metric Recessed Lighting Fixtures (RLF), HQUSACE hard
metric or inch-pound substitute (soft metric) RLF in our
metric projects so that they can nake the sel ection based on
the total installed price. Specifying RLF in netric
projects, construction docunents for bids or proposals nust
ensure that the follow ng steps are taken.

1.4.3.1 Suspended Ceiling Systens should be laid out on a
100 mm nodul e usi ng modul ar netric RLF di nensions.
Suspended ceiling system conponents are T-bars, wall
nmol di ngs, hangers, acoustical ceiling tile, recessed air
di ffusers, grills and registers, and RLF. Contractors
shoul d be allowed to use either hard netric or inch-pound
products for all conmponents of the suspended ceiling system
Location and details of access panels and ot her
penetrations through ceiling that are critical for the
project should be identified as required by CEGS 09510,
titled Acoustical Ceilings. |In addition, the specific
design criteria and the assunptions for lighting should be
noted on the drawings to enable the contractor to | ay out
i nch- pound suspended ceiling system As always, selection
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of ceiling systenms and conponents will be based on
engi neering and life cycle cost considerations.

1.4.3.2 Recessed Lighting Specifications, should be edited
to include both the hard netric and inch-pound val ues.

Al so, a note to the contractors should be added to advise
them of their choice of either metric or inch-pound
products, and the choice of substituting all suspended
ceiling conmponents.

1.4.4 Metric Illumnation |levels are neasured in lux (Ix).
Provi de design lighting calculations in (Ix). One Foot-
Candle (FC) is equal to 10.76 |Xx.

1.4.5 Fiber Optics. Most cables are made to netric
di nensi ons, so these will be specified in hard netric.

1.4.6 Exterior Aerial Distribution. Materials used in
Aerial Distribution, poles, crossarns and hardware
associated with aerial pole distribution are unavailable in
hard nmetric sizes. Draw ng di nensions should be consi stent
with specification CEGS 16370, Electrical Distribution
System Aerial and all equi pment should be specified as soft
metric.

1.5 Architectural Coordination. Conply with Chapter 111l -
" ARCHI TECTURAL, " paragraph |6 - "Electrical Requirenments.”
When criteria require provisions for the physically

handi capped, follow gui dance contained in Chapter 111,
paragraph 1.4 - "Special Instructions.”

1.6 Econonmics. All designs shall be the npbst econom ca
that are consistent with criteria.

1.7 Design Analysis.

1.7.1 Project Definitions (Air Force)and Project

Engi neering and Concept Submttals (Arnmy) shall contain
information as defined by Chapter Xl - "DESI GN SUBM SSI ON
REQUI REMENTS, " Chapter | X - "DESIGN ANALYSIS," Part 2,
Chapter 6 - "Electrical,” and SWD Criteria Letter XV 1-83,
with the follow ng exception for calculations. The only

cal cul ations required are an estimate of the total connected
| oad and resulting demand | oad by applyi ng demand and
diversity factors for the | oads involved. Data provided
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shall enable the reviewing authority to get a clear picture
and understandi ng of all work so that approval wll be
specific.

1.7.2 Final and Corrected Final Submttals. The design

anal ysi s, including calcul ations, shall be conplete and
contain informati on as defined by Chapter Xl - "DESIGN

SUBM SSI ON REQUI REMENTS, " Chapter | X - "DESIGN ANALYSI S, "
Part 2, Chapter 6 - "Electrical,"” and SWD Criteria Letter XV
1-83.

1.7.3 Requirenents for Medical Facility Design Submttals
are defined by TM 5-838-2, DOD 4270.1-M and M L-HDBK-1191
for Arnmy and M L-HDBK-1191 for Air Force.

1.7.4 Mjor itens of equipnent shall be described with
sufficient clarity to permt a definite selection from
catal og data for estimating purposes.

1.8 Drawi ngs and Specifications.

1.8.1 Draw ngs and specifications shall be coordinated by
t he designer with the drawi ngs and specifications of the
other disciplines to elimnate conflicts and oni ssi ons.

1.8.2 Cuide specifications shall be reviewed by the

desi gner _before proceeding with the design to reduce

di screpanci es between project specifications and draw ngs.
The designer shall pay special attention to the general and
technical notes in each guide specification. For any item
shown on the draw ngs, and not described in the guide
specifications, add a performance specification to the

proj ect specifications.

1.8.3 Designer shall specify by manufacturer's trade nane,
nmodel , or type only when absol utely necessary. Ref er ence
Chapter VII - "SPECIFI CATI ONS" for gui dance.

1.8.4 See Appendix A Plate E4 and Plate E16 for typical
synbols | egend. List may be tailored and appended as
applicable for individual projects.

2. I NTERI OR ELECTRI CAL:

2.1 TM 5-811-2/ AFM 88-9, Chapter 2 - "Electrical Design
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Interior Electrical Systenl is general design criteria that
is usually suppl enented by engineering instructions for the
specific job and the using agency's approved general
criteria.

2.2 Lighting Design CGuide (Corps of Engineers “Engineering
I nstructions (EI) 16E500”), is to be used as a design tool
for lighting | ayouts.

2.2.1 Standard Lighting Fixtures, shall be used to the

maxi mum practi cable extent. A Lighting Fixture Schedul e
shall be provided on the drawi ngs. Corps of Engi neers
Standard “Lighting Fixture Details” (formally known as

St andard Drawi ng 40-06-04) are available from Huntsville
Engi neering and Support Center “Techinfo” - internet site @
http://wwv. hnd. usace. arny. m|/techi nfo/index. htm

2.2.2 Lighting Fixture Details, For each |um naire shown on
the lighting fixture schedule, provide a detail on the

drawi ngs and provide a description on the drawi ngs or in the
specifications, which is simlar to the descriptions

contai ned on the Corps of Engineers Standard “Lighting
Fixture Details.” The description shall allow at | east

t hree manufacturers to be able to supply fixtures.

Al ternatively, each such lum naire may be specified by
description and manufacturer's reference. At |east three
such simlar and "equal" fixtures nust be avail abl e and
listed on the drawings. All lighting fixtures shall conply
with the 1992 National Energy Policy Act. Fluorescent
fixtures shall use high efficiency magnetic or el ectronic
bal | ast .

2.2.3 Energency and exit lighting shall be provided as
requi red by NFPA 101 for the particular type of occupancy
described. |[If correlation between mlitary and NFPA 101
occupancy i s questionable, guidance will be requested.

Where an energency generator is provided by other criteria,
the lighting shall be connected to the generator and battery
power source will not be provided unless required by other
criteria. The requirenments of Article 700-12 of the National
El ectrical Code shall not be considered nmet solely by a
connecti on ahead of the main disconnect. Cal cul ations shal
al so be furnished to support energency and exit |ighting
desi gn.
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2.3 For Air Force projects only, conveni ence receptacles
and ot her grounding type outlets and their branch panel
feeders shall have a separate green wire provided as a
groundi ng conductor. Show and note on plans. Connect to
service entrance ground. Fixtures with wall nounted battery
packs shall not be used. Fixtures with rempte battery packs

are permtted. Internally illum nated signs (e.g. exit
signs) shall be | ow maintenance, |ow energy lighting
(i ncandescent lighting is not permtted).

2.4 Transient Voltage Surge Suppression (TVSS).
Requirements for TVSS will be based on an econom ¢ anal ysis
of installed equipnment and if m ssion critical equipnent is
used in the facility subjected to damage by surges.

2.4.1 In sonme |ocations, power spikes fromlightning surges,
utility switching operations or other sources may require the
use of surge protection at the facility service.

2.4.2 Surges can also emanate form sources within the
facility. In new facilities, these sources nmay be part of
the original construction contract or user equipnment
installed after facility turnover. The designer nust
coordinate with the User to identify these sources and then
provi de a design that protects the rest of the distribution
system from t hese sources.

2.5 Nonlinear Loads. The increasing presence of solid
state swi tching node power supply conponents in electrica
equi pnment (Personal Conputers, Electronic and High

Ef ficiency Lighting ballast, variable speed notors),
requires the designer to consider the equi pnent to be
supplied by the distribution system and to make provisions
for nonlinear |oads. These |oads generate harnonics which
can overl oad conventionally-sized conductors or equi pnent
causi ng safety hazards and premature failures. Typical
desi gn approaches include separation of different |oad
types, over sizing of neutral conductors and buses, and the
use of isolation or k-rated transformers or line filters.

| nstrunment ati on and protective devices enployed on circuits
carrying nonlinear |oads nust enploy true RMS sensing.

2.6 Al projects shall have an estinmated voltage dip

analysis performed. A nore formal calculation or analysis
shall be provided if the |largest motor |ocked rotor current
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equal s or exceeds the full load rating of the transformer or
supply conductors, or if rough analysis indicates a voltage
dip greater than 5% The cal cul ati ons shall be made for
both primary and any backup source(s) of power supply such
as emergency generator(s).

2.7 A dedicated space (drawn to scale) for panel boards and
swi t chboards | ocated in nechani cal or other equi pment roons
shall be provided. The space shall be di mensi oned on the
drawi ngs. The National Electrical Code shall not be used as
the basis for providing a separate electrical room M ni num
di nensi ons of dedi cated space shall be as required by
wor ki ng space requirenents of the National Electrical Code
except space is to extend fromfloor to structural ceiling.
Note on the drawi ngs that no piping, ducts, or other
equi prent foreign to electrical equipnment shall be permtted
in the space (SWDED-TM criteria letter, VI 2-65).

2.8 Space should be available for at |east three different
manuf acturers' standard sizes of equipnent. Clearances
required for mai ntenance and equi pnent access shall be

i ndi cated by dashed lines drawn to scale on the plans.
Coordinate with mechanical, architectural, and structura

di sci plines regarding placenent of itenms. The design

anal ysis shall state the brand name and catal og nunber for
the three different manufacturers' equipnment. This is
required for engine-generator sets and their controls,

nmot or - generator sets and their controls, unit substations,
mai n swi tchgear, nmain panel boards rated above 600 anperes,
notor control centers, switches and circuit breakers nounted
separately from panel boards and rated above 600 anperes,
automatic transfer switches, and dry-type transfornmers rated
above 25 KVA.

2.9 Drawi ngs shall use panel schedules simlar to Plate E2
and Plate E3, Appendix A. Circuit |oads shall be shown only
in volt-anperes, not watts or anperes. Load summary data

and interrupting ratings of circuit breakers shall be shown.

2.10 Show description (voltage, poles, anps) of all safety
swi tches and NEMA enclosure rating suitable for the

envi ronnment where | ocated. Fuse sizes and U. L. classes
shall be shown when required for fusible swtches.
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2.11 Any wire size larger than No. 12 AWG shall be shown on
the drawi ngs along with the nunber of conductors when nore
than two. Conduit size shall also be shown when | arger than
15mm (% i nch).

2.12 Design shall be based on copper conductors. The

al um num conductor option given in the guide specifications
shall be allowed for the sizes permtted. Al unm num option
for interior wiring system's) shall not apply to nedical
facilities or certain other facilities as stated in project
criteria.

2.13 Unless conductor location is within a totally air
condi ti oned space the foll owi ng anbi ent tenperatures shal
be used for equi pnent derating and conductor anpacity

cal cul ati ons: main nmechani cal equi pnent roons, 50°C;
outdoors (in sun), 45°C, all other |ocations, 40°C. These
val ues shall also be used to determ ne the | ocation of

equi pnment whose maxi mum tenperature rating my be exceeded
by any of these tenperatures.

2.14 For panel board feeder circuits, apply a demand factor
for | oad and vol tage drop cal cul ati ons. (Exception: when a
transfornmer supplies one panel board and is adjacent to it,

use the transfornmer rating for the panel board feeder).

2.15 For service entrance and service drop | oad and voltage
drop calcul ations, retain the demand factors used for feeder
cal cul ati ons and al so apply an appropriate diversity factor.

2.16 Available short circuit current shall be cal cul ated
for all projects having services over 100 KVA at 480 volts
or 50 KA at 208 volts. Equipnent suitable for avail able
short circuit current shall be shown and descri bed on

drawi ngs. |f accurate data is not avail able, assune
infinite bus on the primary. Also consider notor
contribution to fault current. The overcurrent devices for
the Life Safety Branch, Critical Branch, and Equi pment
Systemin nmedical facilities shall be coordi nated.

2.17 MWhere ground fault protection is required on building
service, the plans and specifications shall describe the
requi renents and provide the setting to be used. |If
separate from equi pnent, it shall be | abel ed. The
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requi rement for ground fault protection shall be indicated
on the plans.

2.18 Demand | oad voltage drop shall be a maxi num of 5% It
is usually apportioned 1% to service entrance and service
drop, 1% to panel feeders, and 3% to branch circuits. These
percent ages can be varied so long as the 5% total is not
exceeded.

2.19 A riser diagramshall be included for each system such
as power, fire alarm telephone, television, etc. A one-line
di agram shoul d al so be provided for systens or speci al
connections requiring additional detail or clarification
(e.g., special grounding schemes, primary sw tching, manhole
connections, etc.).

2.20 For fire alarm systens, a battery back-up power source
wi ||l be provided. Where an enmergency generator is provided
by other criteria, the fire alarmsystemis to be connected
to the energency generator. Connection to an energency

generator will not elimnate the requirenment for battery
backup.
2.21 Tel ephone requirenments will be as provided by the

communi cations officer at each installation. The COE
Techni cal Manager will provide coordination with HQ USAI SEC-
CONUS and/or local DO M for Arny projects and the
appropriate major command for Air Force projects.

2.22 Lightning And Static Electricity Protection.

Li ghtning and static electricity protection will be provided
in accordance with TM 5-811-3 and AFM 88-9, Electrica
Design, Lightning and Static Electricity Protection.

Li ghtni ng protection will be utilized where |ightning damge
to buildings and structures woul d cause | arge econom c | oss
or would prevent activities essential to the Departnment of
Def ense or others. Lightning protection for Arnmy Ordi nance
pl ant construction shall conply with Arny Regul ati on AR 385-
64, "U.S. Arny Explosives Safety Program" |n sone cases,
the facility to be constructed does not require |ightning
protection per the above criteria. The NFPA 780, Lightning
Protection Code provides a nethod (guide) for risk
assessnent in Appendix |I. The designer is not responsible
for determ ning the economc |osses to the user facility
based on a lightning strike. Using this guide the designer
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shoul d advi se the project manager if the risk value is
Moderate to Severe. In this situation the users are
responsi ble for determning the critical nature of the
facility and the need for |ightning protection.

3. EXTERI OR ELECTRI CAL:

3.1 TM 5-811-1/ AFJMAN 32-1080, "Electrical Power Supply and
Distribution" is basic design criteria. Cuide Specification
CEGS-1 6375 covers underground distribution and CGui de
Specification CEGS-16370 covers aerial distribution.

3.2 Al|l exterior electrical features shall be identified
and sized on exterior plans.

3.3 Details of power poles shall be shown on draw ngs.
They shall include clearance between circuits, circuits and
equi pnment, and circuits and ground.

3.4 Short circuit conputations on distribution systens are
not required unless specifically directed in instructions.

3.5 Hot line work is not normally permtted. Any phasing
of construction shall be noted on plans or submtted with

pl ans. Any outages required shall give |ocation of work,
brief description of work, and estimated outage tine. The
district will have to obtain using agency approval and all ow
for outages in estimated construction tine.

3.6 High voltage substation grounding shall be designed in
accordance with | EEE STD. 80-1986.

3.7 \here primary changes from aerial to underground and
pad- mounted transfornmers are used, provide surge arresters.

3.8 Open-type fusible cutouts shall be used on all 4-wire
"wye" distribution systens of 7200/ 12470 volts and above.
Vol tage rating shall be suitable for system phase-to-phase
vol t age.

3.9 Liquid-insulated transfornmers shall be installed in
accordance with, and at distances required by,

M L- HDBK- 1008. Additionally, transforners shall be |ocated
at the m nimumradi al distances shown bel ow from any
structural openings or conbustible surfaces:
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ltem Di stance (neter)

Non- combusti ble surfaces............... 1.6m
Combustible surfaces................... 3.7m
W ndows, doors not used as required

fire exits, |louvers, and other

OPENI NS, . v v v it e e e e 3. 7m
Doors and ot her openings used as
required fire exits................ 7.7m

3.10 Liquid-insulated transformers shall not be | oaded nore
than 120% of rati ng.

3.11 Concrete-encased duct is required for all underground
primary cabl es except short |engths of rigid steel conduit
may be used for risers to poles and sl abs of pad-nmounted
transfornmers. Warning tape shall be provided for all

under ground cabl es and conduit.

3.12 Reinforced concrete-encased ducts are required under
railroad tracks only.

3.13 Profiles of invert elevations of ducts shall be shown

so that drainage will be toward manhol es, and to insure that
there is no conflict with existing underground utilities.
Short extensions fromriser poles will not require profiles.

3.14 \here specifications allow nonmetallic conduit for
secondary conductors, the grounding conductor shall be sized
and shown on the plans.

3.15 Line poles shall be a mninmmclass 4 and transformer
pol es a m ni num of class 3.

3.16 Details for transformer pads, street and parking |ight
pol e bases, nmanhol es and handhol es details provided shall be
used where applicable. They shall be nodified when
necessary to neet design requirenments, such as increased
wheel | oads.

3.17 When automatic circuit reclosers or relay-controlled

primary power circuit breakers are installed, the settings
shal | be coordinated and given in the contract.
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3.18 Strength calcul ations for guys and pol e foundations
are required. Special strength calculations for poles,
crossarms, conductors, etc., should be furnished when
unusual conditions occur. Exanples would be extensions or
connections to aerial lines with extrenely | arge conductors,
extraordi nary span | ength requirenents, extra pol e height
for special clearances, etc. Calculations shall be based
upon ANSI C2 and ARMY TM 5-811-1/ AFJMAN 32-1080.

3.19 Fences, including those around el ectrical equipnment,
crossed by overhead power lines in excess of 600 volts shall
be grounded in accordance with TM 5-811-3 and Gui de

Speci fication CEGS-02831 (Fence, Chai n-Link).

3.20 The electrical designer shall coordinate with the site
desi gner on fence |locations and heights around el ectri cal
installations.

4. SElI SM C REQUI REMENTS: El ectrical equipnment |ocated in a
seismc Category Cor D (See Structural Chapter 1V,
paragraph 23.1) shall be designed to resist |lateral forces

i nduced by earthquakes conplying with TI 809-04, CEGS 13089
and 16070. Note that CEGS 16070 covers both interior and
exterior electrical equipnment.

5. ENERGY CONSERVATI ON: Proposals or techniques to
conserve energy consunption shall be included in the design
analysis. Presentation of information shall be as required
by Chapter | X - "DESI GN ANALYSI S. "

6. CORROSI ON CONTROL:

6.1 Ceneral.

6.1.1 Cathodic protection shall be provided as required by
requl ations. This criteria applies to any buried/ subnerged,
ferrous netallic materials, regardl ess of soil or water
resistivity, which are used in the construction of the
foll ow ng systens:

6.1.1.1 natural gas lines
6.1.1.2 water distribution and service |lines

6.1.1.3 fire protection distribution and service |ines
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6.1.1.4 forced sanitary sewer mains and service |ines
6.1.1.5 fuel lines

6.1.1.6 steamlines

6.1.1.7 chilled water I|ines

6.1.1.8 insulated and/or jacketed |ines

6.1.1.9 all other buried nmetallic pressure piping

6.1.1.10 elevated water storage tanks

6.1.1.11 wunderground storage tanks

6.1.2 Cathodic protection is not required for sonme systens
under certain conditions and/or values of resistivity. See

desi gn guidance listed in subsequent paragraphs for
addi tional information.

6.2 Design.

6.2.1 Calculations shall be provided for sizing system
conponents. Locati ons of anodes, test stations, rectifiers,
etc. shall be shown on the plans.

6.2.2 When an existing cathodic protection systemw || be
di sturbed by new construction, proper protection for

exi sting and new shall be provided in the construction
contract.

6.2.3 Insulation and/or jackets on netallic materials shall
not be a substitute for cathodic protection.

6.2.4 For _design guidance, use TM 5-811-7, AFM 88-45, Air
Force ETL 88-5, and Corps of Engi neers guide specifications.

6.2.5 See Appendix A for typical cathodic protection system
details. Details should be used where applicable and

nodi fied, if necessary, to nmeet project specific
requirenents.
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7. ENG NE- GENERATORS:

7.1 Cuide Specification CEGS-16264 shall be used for
engi ne-generators rated 15-300 KW Gui de Specification
CEGS- 16263 shall be used for engine-generators 100-2500 KW

7.2 Fuel and |oad banks for field test are to be furnished
by the construction contractor. Testing with | oad banks
shall be done at rated power factor

7.3 Automatic transfer switches are to be specified by
CGui de Specification CEGS-16262.

7.4 Engi ne Generator Set Pad is detailed on Plate S23,
Appendi x A of Chapter 1V, Structural.

8. AIRFIELD LI GHTI NG

8.1 Cuide specifications CEGS-16525 and CEGS- 16526 shall be
used for airfield lighting and navi gati on aids equi pnent.

8.2 AFM 32-1076, "Visual Air Navigation Systens," covers
Air Force projects.

8.3 TM5-8lI1-5, "Arny Aviation Lighting" See “TECH NFO @
http://wwv. hnd. usace. arny. m | /techi nfo/index. ht m and

St andard Lighting Detail (Draw ng No. 40-06-05), "Arny

Avi ation Lighting Fixtures," design criteria for Arny

pr oj ects.

8.4 \When revision or inprovenent to an existing systemis
required and instructions are not sufficiently detailed, the
district should be contacted for further gui dance.

9. UTILITY MONI TORI NG AND CONTROL SYSTEMS (UMCS). UMCS
shall be designed in accordance with the followng criteria
and additional criteria furnished during the project

devel opnent or definition phase. Any conflict between
criteria should be reported.

9.1 TI 811-12, "Uility Mnitoring and Control Systens”
(UMCS). This manual provides design guidance for new UMCS,
upgrade of existing Energy Monitoring and Control Systens
(EMCS) to UMCS, and expansion of existing EMCS. This manual
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i ncl udes gui dance for both direct digital control and
supervisory control inplenentations of UMCS and EMCS.

9.2 The electrical designer shall coordinate with the
mechani cal desi gner during UMCS or EMCS expansi on design and
| ayout and editing of guide specifications.

10. OTHER SPECI AL|I ZED CONSTRUCTI ON

10.1 Arny Ordinance Plant construction shall be in
accordance with arny regul ation AR 385-64, U. S. Arny

Expl osi ves Saf ety Program and DA PAM 385-64, Amunition and
Expl osi ve Safety Standards.

10.2 For POL areas, hangars, tactical equipnent shops,
vehi cl e mai ntenance facilities, rocket storage, etc.,
construction shall have their respective hazardous areas
defined in accordance with the National Electrical Code, and
al so in accordance with design instructions for specific

pr oj ect s.

11. DESI GN DEFI CI ENCI ES. The designer should review the
"Design Review Checklist" in Appendix B for applicability to
avoi d design deficiencies.

12. COWVPUTER PRI NTOUTS. Printouts may be substituted for
Plate E1, Lighting Calculations, that are intended to be

pl aced in the Design Analysis. Printouts shall include al
data and information required by the standard fornms and nust
be clearly identified. Additional guidance on the use of
conputer prograns is contained in Chapter | X - "DESIGN
ANALYSI S. "
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APPENDI X A

Pl at es
Pl at e | ndex
E1l Li ghti ng Cal cul ati ons

Panel Schedul es

E2 Si ngl e Phase Panel Conputation
E3 Three Phase Panel Conputation

Exterior Electrical Details

E4 Exterior Legend

E5 Exterior Materials List (Aerial Distribution)
EGA Exterior Materials List (Continued)

E6 Butt W apped G ound

E7 Ground Rod

E8 Down Guy For 27KN - 44KN (6 Kip to 10 Kip)
E9 Span Guy For 27KN - 44KN (6Kip to 10 Kip)
E10 Street Light & Pole Base

E11 Transfornmer Pad

E12 Concrete Encased Duct

E13 Manhol e

E14 Handhol e

E15 Communi cati on Manhol e

Interior Electrical Details

E16 I nterior Legend
E17 Conduit (Metric to English Conversion Tabl e)

Cat hodic Protection Details

E18 Vertical Anode Installation

E19 Hori zontal Anode Installation (Rock bottom
E20 Hori zontal Anode Installation (Backfill)
E21 Test Station - Above G ound (Galv Pipe)

E22 Test Station - Above Gound (Wod Post)
E23 Test Station - Flush Munted

E24 Test Stations Connections

E25 Cased Roadway Crossing

E26 Test Station Wring |

E27 Test Station Wring |1
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Pl at es
Pl at e | ndex

Cat hodic Protection Details (cont.)

E28 Not Used

E29 Not Used

E30 Not Used

E31 Backfill Shield

E32 | nsul ated Fl anged Joi nt
E33 | nsul ated Pi pe Couplings
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LIGHTING

CALCULATIONS

PROJECT: DATE:
LOCATION: BY:
"POOO? /1/

Room Number

Room Size mm

Room Area mm2

Ceiling Height mm

Fixture Height mm

Room Cavity Ratio

Ceiling Reflection 7

Wall Reflection 7

Coeff. of Utilization

Maintenance Factor

Fixture Type
(see Schedule)

Watts/Fixture

TotalLumens Reqg'd (Lx)

Lumens/Fixture (Lx)

Fixtures Req'd/Provided

Lux Provided

Lux Req'd

Notes:

PLATE E1




23 31v1d

PANEL COMPUTATION CIRCUIT BREAKER INTERRUPTING RATING AMPS.
MCB

PANE L VOLTS 1 PHASE WIRES ML O A
N6 | Awps lpoLEs LOAD SERVED EHASE e V'AE; LOAD SERVED No. " | Awps Pg&s
1 2

3 4

) 6

7 8

9 10

1 12

13 14

15 16

17 18

19 20

21 22

23 24

25 26

27 28

29 30

31 32

33 34

35 36

37 38

39 40

41 42

TOTAL
TOTAL CONNECTED LOAD__ wkval 27 L ]  ------
DEMAND LINE AMPS
ESTIMATED DEMAND LOAD KVA




¢d J1vd

PANEL COMPUTATION CIRCUIT BREAKER INTERRUPTING RATING AMPS.
MCB

PANEL VOLTS S PHASE WIRES __ wmo Amps.

PHASE LOAD V.A. CKT. | TRIP | NO

LOAD SERVED T 85 ] LOAD SERVED NO. | AMPS [POLES

CKT. [TRIP | NO.
AMPS |POLES

NO
1

3
S
7
9
11
15
15
17
19
21
23
25 26
27
29
31
33
33
37
39
41

TOTAL CONNECTED LOAD kva | TOTAL
DEMAND LINE AMPS

ESTIMATED DEMAND LOAD KVA




ELECTRICAL EXTERIOR LEGEND

SYMBOL
NEW [EXSTNG TOEXISTNG TO DESCRIPTION
REMAIN _|BE REMOVED
—FE— | —Eg— | = Ex—~— |AERIAL PRIMARY. 7620/13200 VOLTS, 3.
—E— AERIAL PRIMARY. 7620 VOLT, 1.
e ur. . |AERIAL SECONDARY. NO.OF CROSS LINES INDICATE NO. OF
#—E— EX~* |CONDUCTORS. NO. CROSS LINES INDICATES TWO CONDUCTORS.
—Ny— NEUTRAL SUPPORTED AERIAL SECONDARY.
+H—SLy— AERIAL STREETLIGHT CIRCUIT. CROSS LINES SAME AS ABOVE.
H—T— AERIAL TELEPHONE CABLE. CROSS LINES SAME AS ABOVE.
—E%L | —e® | £ |UNDERGROUND PRIMARY. 7620/13200 VOLTS, 3{
—E1 | —ee— UNDERGROUND PRIMARY. 7620 VOLTS, 1D
—Ee UNDERGROUND SECONDARY.
—E— EXIST. AERIAL PRIMARY LINE TO BE CONVERTED TO VERT. CONFIG.
—SGM | — SGg— | —— SGg»— [SPANGUY WITH QUANTITY & STRENGTH INDICATED.
—eM | — —~—— |[DOWNGUY WITH STRENGTH INDICATED.

{ ] O ® POLE

=) [5) EXISTING POLE TO BE REPLACED WITH NEW POLE.

Asg POLE MOUNTED TRANSFORMER. NO. INDICATES KVA RATING.
o STREETLIGHT LUMINAIRE AND BRACKET.
— T UNDERGROUND TELEPHONE.

> >*  |POLE TOP SWITCH. NORMALLY CLOSED.

// % |POLE TOP SWITCH. NORMALLY OPEN.

m, Oe MANHOLE. "E" INDICATES ELECTRICAL. "C" INDICATES COMMO.
1 o] STREETLIGHT OR PARKING AREA LIGHT POLE. NO. OF LUMINAIRES
A AS SHOWN. "A" INDICATES TYPE IN SCHEDULE.

— RC> FLOODLIGHT
POLE IDENTIFICATION SYMBOL. "1 INDICATES POLE NO.
E% “A" INDICATES POLE DETAIL REFERENCE. "13.7" INDICATES
13.713 POLE HEIGHT IN METERS. "3" INDICATES POLE CLASS.
13.7 METERS CORRESPONDS TO 45 FEET.
<:> KEYED NOTE REFERENCE.
1300
Trvar CAPACITOR BANK WITH KVAR RATING INDICATED.
O PAD MOUNT TRANSFORMER - 3. NO.INDICATES KVA RATING.

[aix 225 ROMAN NUMERAL INDICATES TYPE IN SCHEDULE.

LINETYPE IDENTIFICATION. NO. INDICATES TYPE IN SCHEDULE.
o= FLOODLIGHT POLE. LETTER INDICATES TYPE IN LUMINAIRE SCHEDULE].

PAD MOUNTED PRIMARY SWITCH.

| PULLBOX.

® FIRE ALARM STATION PULLBOX
® CATHODIC PROTECTION RECTIFIER.
® CONCRETE ENCASED DUCT BANK W/ NO. OF DUCTS INDICATED.
DUCTS TO BE 129 mm UNLESS OTHERWISE INDICATED.

PLATE E4



MATERIAL LIST

ITEM DESCRIPTION *

A CROSSARM, 89mm X 1M14mm X 2.4m (3-1/2"X 4-1/2" X 8'-0')
B CROSSARM BRACE, ANGLE

C CROSSARM PIN, STEEL

D PIN INSULATOR, TOP TIE

E MACHINE BOLT, 15.9mm (5/8 ") X REQUIRED LENGTH, WITH NUT.
F WASHER, 57.2mm X 57.2mm X 4.8mm (2-1/4"X 2-1/4" X ¥g"),

WITH 17.5mm (11/16") HOLE.

G CARRIAGE BOLT, 9.5mm X 130mm (3/8" X 5")

H

| DOUBLE ARMING BOLT

J SUSPENSION INSULATOR

K SECONDARY RACK

L SURGE ARRESTER, 3KV., 9KV., 10KV.

M PRIMARY FUSE CUTOUT 15KV

N SECONDARY SPOOL CLEVIS AND INSULATOR

(0] STRAIN PLATE

P GUY HOOK

Q GUY CLAMP

R STRAIN INSULATOR

S GUY STRAND

T GUY WIRE GUARD, 1.994 mm (14 GAUGE) STEEL

U ANCHOR ROD, 19mm X 2.4m (374 "X 8'-0'") MINIMUM DIMENSIONS
\ ANCHOR

W GROUND WIRE

X GROUND WIRE MOULDING, SCHEDULE 80 SUNLIGHT RESISTANT PVC
Y GROUND ROD

Z FIBERGLASS CROSSARM, .9m (36'"), 75mm (3") DIA., SOLID.

* NOTE: POUND-INCH MEASURE ARE IN PARENTHESES.

PLATE ES



MATERIAL LIST

*
ITEM DESCRIPTION
AA DEADEND CLAMP
BB TRANSFORMER BRACKET AND INSULATOR
cec DEADEND ASSEMBLY WITH 89mm X 140mm X 2.4m

(3-172" X 5-1/2" X 8'-0") CROSSARM
HUGHES CATALOG NUMBER 2890B OR EQUAL

DD CONDUIT WEATHERHEAD

EE CONDUIT

FF SOLDERLESS CONNECTOR

GG HOTLINE CLAMP

HH STIRRUP

11

JJ POLE TOP PIN, 500mm (20')

KK MACHINE BOLT, 12.7mm (1/2 ") X REQUIRED LENGTH

LL WASHER, 50.8mm X 50.8mm X 3.2mm WITH 15mm HOLE
(2" X 2" X Yg" WITH %g" HOLE)

MM CABLE TERMINATOR

NN STRAIGHT LINE STRAIN CLAMP

00 EYEBOLT, 16mm (5/8'") X REQUIRED LENGTH

PP EYENUT, 16mm (5/8'")

QQ PIPESTRAP

RR WOOD CROSSARM BRACE, 49.2mm X 74.6mm X REUIRED LENGTH
(1-15/718" X 2-15/16" X REQUIRED LENGTH)

SS WASHER, ROUND, 35mm (1-3/8'") DIAMETER X 3.2mm (1/8") WITH 15mm
(9/16") HOLE

TT ANGLE CLAMP

U]V] SERVICE CABLE DEADEND, CLEVIS TYPE

A% POLE BAND, ADJUSTABLE

WW GROUNDING BUSHING

XX CONNECTING LINK

YY STRAIN INSULATOR, 2m (78") FIBERGLASS, CLEVIS AND ROLLER FITTINGS

77 EQUIPMENT SUPPORT BRACKET, STEEL

* NOTE: POUND-INCH MEASURE ARE IN PARENTHESES.
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MATERIAL LIST

ITEM DESCRIPTION

CROSSARM, 3-1/2" X 4-1/2" X 8'-0"

CROSSARM BRACE, ANGLE

CROSSARM PIN, STEEL

PIN INSULATOR, TOP TIE

MACHINE BOLT, 3" X REQUIRED LENGTH, WITH NUT.
WASHER, 2-1/4" X 2-1/4" X ¥g", WITH '/g" HOLE.
CARRIAGE BOLT, 3%"x 5"

DOUBLE ARMING BOLT

SUSPENSION INSULATOR

SECONDARY RACK

SURGE ARRESTER, 3KV., 9KV., 10KV.
PRIMARY FUSE CUTOUT

SECONDARY SPOOL CLEVIS AND INSULATOR
STRAIN PLATE

GUY HOOK

GUY CLAMP

STRAIN INSULATOR

GUY STRAND

GUY WIRE GUARD, 14 GAUGE STEEL
ANCHOR ROD, %" X 8'-0" MINIMUM DIMENSIONS
ANCHOR

GROUND WIRE

GROUND WIRE MOULDING, 1-1/74"

GROUND ROD

ZNAKXE<CAWAIODVDOZErXc—IOTMMOO®>

DEADEND CLAMP

BB TRANSFORMER BRACKET AND INSULATOR

cc DEADEND ASSEMBLY WITH 87.5 X 137.5 X 2400 (3-1/2"X 5-1/2"X 8'-0") CRO$SARM
HUGHES CATALOG NUMBER 2890B OR EQUAL

DD CONDUIT WEATHERHEAD

EE CONDUIT

FF SOLDERLESS CONNECTOR

GG HOTLINE CLAMP

HH STIRRUP

I

JJ POLE TOP PIN, 20"

KK MACHINE BOLT, /5" X REQUIRED LENGTH

LL WASHER, 2" X 2" X Yg" WITH ¥g" HOLE

MM CABLE TERMINATOR

NN STRAIGHT LINE STRAIN CLAMP

00 EYEBOLT, %" X REQUIRED LENGTH

PP EYENUT, 54"

QQ PIPESTRAP

RR WOOD CROSSARM BRACE, 1-15/16" X 2-15/16" X REQUIRED LENGTH

SS WASHER, ROUND, 1-3/8" DIAMETER X Vg4" WITH ¥g" HOLE

TT ANGLE CLAMP

uu SERVICE CABLE DEADEND, CLEVIS TYPE

vV POLE BAND, ADJUSTABLE

WW GROUNDING BUSHING

XX CONNECTING LINK

YY STRAIN INSULATOR, 78" FIBERGLASS, CLEVIS AND ROLLER FITTINGS

zZ EQUIPMENT SUPPORT BRACKET, STEEL

PLATE ES



Fao
BUTT WRAPPED GROUND
SHALL BE INSTALLED
ON ALL NEW POLES.
* W - EXTEND GROUND WIRE
UP POLE AND BOND TO
NEUTRAL.
N =
1=
=
=
920 mm :é
oo &
155
v =
T
ELEVATION L AN

SUT T WRAPPED GROUND

N.T.S.

% NOTE: MATERIALS INDICATED ARE REFERENCED TO PLATE ES5.
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y

o SEE NOTE 1
|
QQﬂé:; 4
W-X | 360 mm
GROUND SURFACE—— V
/6Q_‘i:’ :I 150" mMm
T T
L7920 th l:_A_92O M

*.L
WJ ~———T0 BUTT

“N_' WRAPPED
\ s GROUND

SEE NOTE 2

Y ———»

GROUND ROD DETAIL

N.T.S.

NOTES

12 INSTALL ADDITIONAL GROUND ROD
AND GROUND WIRE WHERE SECONDARY
GROUND IS INDICATED ON POLE DETAIL.

2: INSTALL GROUND ROD FOR THE FOLLOWING
POLES:

e e — -

|
! PROVIDE GROUND ROD FOR SURGE ARRESTOR INSTALLATIONS |
I OR WHEN REQUIRED BY NESC :

% NOTE: MATERIALS INDICATED ARE REFERENCED TO PLATE ES5.
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=

{
\JG9)

-y

I

|—/', —

DOWN GUY DETAIL

N.T.S.

FOR 2/KN-44KN GUYS

(6,000 - 10,000 Pounds)

% NOTE: MATERIALS INDICATED ARE REFERENCED TO PLATES E5 AND EB5A.
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SPAN GUY

N.T.S.

FOR 2/KN-44KN GUYS

% NOTE: MATERIALS INDICATED ARE REFERENCED TO PLATES E5 AND 5A.
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LIGHT POLE TRANSFORMER

‘/'BASE (WHERE REQ'D)

CONDUIT BUSHINGS
CHAMFER EXPOSED

ELEVATION TO BE CORNERS 19 mm
DETERMINED IN FIELD
CONC. SIDEWALK
HIGH STRENGTH STEEL ANCHOR (SEE_PLAN)
BOLTS AS REQUIRED BY MFGR. '/ ol
N
) \“ || || | \ S ,—GRADE
NANANANAN I \ T RK]
IR X <l ©
il I Sz E ™
15 mm EXPANSION JT. y i “ HT \EED 1
ADAPTER—_ " A " /H// \\|J\ " ,x\/#s-s.c.
e JI—= GROUND
50 mm NON-METALLIC—" < ‘
CONDUIT /)
50 mm STEEL CONDUIT & 4>~ GROUND ROC
| 1000 MIN.
e
ELEVATION
SIDEWALK
_AY 15 mm PREMOLDED EXPANSION
JOINT FILLER
~

*3 TIES @ 300 mm O.C.

SECTION  "A-A"
P I E R=x
POLE HEIGHT | DIAMETER | BRistieD GRAbE | REINFORCING
<6 m 450 mm 1.5 m 4 - #6
9 m 600 mm 2.0 m 4 - 7

NOTE:»THESE ARE MINIMUM REQUIREMENTS TO BE VERIFIED BY
THE STRUCTURAL ENGINEER TO SUIT SPECIFIC SITE
CRITERIAL. ENGINEER SHALL DESIGN PIER FOR POLE

HEIGHT > 9 m.

STREET LIGHT POLE BASE

NOT TO SCALE

PLATE E10




| ——— METAL ENCLOSED
| TRANSFORMER
HIGH VOLTAGE LOW VOLTAGE
COMPARTMENT COMPARTMENT
0 /-2 COPPER GOUND
GROUND BUSHING —_|
GROUND TO TRANSFORMER
CHAMFER 250 ENCLOSURE
EXPOSED 100
EDGES 25 mm e CONCRETE PAD W/ *4 @ 400
- 0.C.E.W. OR 6X6 - WBXW6
° FIN. GR.
e s o aeael e e e e JH e
z X S | : —£a25 mm CONDUIT SLEEVE S
s 77 i 4
o 152 mm COMPACTEQ | | -
3 GRAVEL SUB-BASE | |
z
J J | | 170 COPPER =
— GROUND S
A A 8
[ - AN : —— g ——— ROD

CONCRETE ENCASEMENT _‘\ SECONDARY SERVICE
FOR PRIMARY CONDUIT

TRANSFORMER PAD DETAIL

N.T.S.

0
—
>
3
m
m




50
min

50
min

NOTE: 100mm. OF CONCRETE SHALL BE PROVIDED BETWEEN
ADJACENT ELECTRIC POWER AND COMMUNICATION DUCTS.

CONCRETE ENCASED DUCT DETAILS

N.T.S.
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4-100 MM FORMED OPENINGS
& PLUGS (TYP)

1T 1
Y N S A

NO. & SIZE
OF DUCTS
AS REQUIRED
SEE SITE PLAN

I S I N I

T 117 1T T

CAST IRON
FRAME & COVER (DESIGN FOR
MS18 (HS20) WHEEL LOAD.

OPTIONAL e i

CONSTR. \JT.'_\ @ 762

*6 @ 300 mm O.C. \2-*6
E.W. AT CENTER ——~—_| 4 SIDES OF OPNGC.

300

200 |

—

200

PULL RING

CABLE
RACK O

O

O O

ME

END BELLS & PLUGS — | ———

Bl s A A

I ——

1200 MIN. (PULLBOX)
1800 MIN. (MANHOLE)

250

=
b=

* 1200MM X 1800@MM
FOR MANHOLE

NSNS
300

SE CT

N
(SG. OR @)

1O N

&;

CONSTR.

JOINT

ELECTRICAL PULLBOX & MANHOLE DETAILS

N.T.S.

(MS18 (HS20)

WHEEL LOAD)

ANY DEVIATION FROM THE MINIMUM DIMENSIONS OR DEPTH

SHOWN WILL REQUIRE A NEW STRUCTURAL DESIGN

PLATE E13




1400
200 1000 200 C.. FRAME & COVER
2-*5 EA. SIDE OF (DESIGN FOR MS18
A L—| / OPENING AS SHOWN (HS 20) WHEEL LOAD)
: N S P o
& | / T 1 « B 1A OPTIONAL
» [ CONSTR. JT.
o ol LR
Lr) O o - - LN
L e S ‘| L—" [ FT"5 e 305 Ew.
= | /_._l % 00 AT CENTER
Q
Q @ OO oA
A <t o . . o N CONSTR.
PLAN 2 T
gog%ENCASED *5 @ 300 E.W. AT CENTER SECTION *a-ar
U . _
\\’ ' 0 NOTE TO A-E:
E~.—-— 1. C CABLE T — %0 SEE CEGS 16402
I :-L RACKS <= A
RN T\/PULL RINGS ml ] ELECTRICAL HANDHOLE
0 DETAILS (FOR CIRCUITS e
R . . *..-_"'5'.-7".'.-.' ’> TS 600 VOLTS, OR LESS)
AT CENTER\_/ MS18 (H20) WHEEL LOAD
SECTIONAL PLAN X ANY DEVIATION FROM THE PLAN DIMENSIONS OR DEPTH

SHOWN WILL REQUIRE A NEW STRUCTURAL DESIGN

Y13 3Lvd



I .p‘_' .p‘_'
Avimvdun I['|_PULL RING
RACKS X /
| K Z .{1
= (_-',_' —
— of ) 2 Q0
7 ,—SUMP IN O T
;(: ‘\< FLoor & T[T 2779
“6 SPACED»~LjR§ L
AS SHOWN | | ™N g
__AV_HA | 0O
< - N
5 LN “~——SYM. ABOUT ¢
ks C.l. FRAME & COVER
5= A (DESIGN FOR MS18 (HS20)
=25 (PAVHJARE&;“‘\\\\\ WHEEL LOAD)
]
T ———— ¢
NG L7820} et 8
olsS —F : - T
© -i‘-}‘\/OPTIONAL L 25 cL.
— | ] CONSTR. JT. | 760 | ‘. %
- i + z
=
(@}
\\—CABLE“‘”""“““““~\\\\\\\ " O
RACKS . ©
200 mm
TYP e
— - 75 - PULL A
e\ 1 ey
T i N S R
Q// R TR
6 © 300 0.C.E.w. |299
£
AT CENTER (SQ. OR' @) SECTION

NOTE TO A-E: SEE CEGS 16402, *10

COMMUNICATIONS MANHOLE

N.T.S. (MS18 (HS 20) WHEEL LOAD)

XDEPTHS GREATER THAN 1800 WILL REQUIRE A DESIGN
TO DETERMINE WALL THICKNESS AND REINFORCING.

PLATE E15




ELECTRICAL INTERIOR LEGEND

SYMBOL DESCRIPTION

[ (D ]|FLUORESCENT LIGHT FIXTURE. CAPITAL LETTER DENOTES TYPE I
FIXTURE SCHEDULE. SMALL LETTER DENOTES SWITCH W/ SAME LETTER
A,D | OPERATES THIS FIXTURE. CIRCLE IS OUTLET BOX.

B.c | WALL MOUNTED FLUORESCENT LIGHT FIXTURE. LETTERS SAME AS
I;():;I ABOVE. CIRCLE IS OUTLET BOX.

C.d INCANDESCENT OR H.L.D. LIGHT FIXTURE. LETTERS SAME AS ABOVE.

D.e | WALL MOUNTED INCANDESCENT OR H.LD.LIGHT FIXTURE. LETTERS
SAME AS ABOVE.

HO 1O

DUPLEX RECEPTACLE. 15A./7125V. GROUNDED TYPE MOUNTED

450mm ABOVE FLOOR UNLESS OTHERWISE NOTED. "WP'" INDICATES
WEATHERPROOF. "GF" INDICATES GROUND FAULT INTERRUPTER. "EP"
INDICATES EXPLOSION PROOF.

O

3

@

SPECIAL PURPOSE RECEPTACLE.

B

SINGLE POLE WALL SWITCH. MOUNT 1.2m ABOVE FLOOR. SMALL
LETTER DENOTES SWITCH OPERATES FIXTURE HAVING SAME LETTER.

SAME AS SWITCH ABOVE W/ THE FOLLOWING EXCEPTIONS: 3 DENOTES
3-WAY, 4 DENOTES 4-WAY SWITCH.

Road
M Rvay éf}

~

MOTOR. NUMERAL INDICATES kW.

MOTOR CONTROLLER.

SAFETY OR DISCONNECT SWITCH, UNFUSED UNLESS OTHERWISE NOTED.
"R" INDICATES RAINTIGHT.

2

 [imlbx(ie

PANELBOARD.

CONDUIT & CONDUCTORS. NUMBER OF CROSSLINES INDICATES NUMBER
OF CONDUCTORS. NO CROSSLINES INDICATES 2 CONDUCTORS.

%

BRANCH CIRCUIT HOMERUN TO PANELBOARD W/ CIRCUIT NUMBERS
SHOWN. NO. OF ARROWS INDICATES NUMBER OF CIRCUITS.

ll
[

JUNCTION BOX.

TELEPHONE OUTLET. MOUNT 450mm ABOVE FLOOR.

TV OUTLET. MOUNT 450mm ABOVE FLOOR.

FIRE ALARM MANUAL STATION. MOUNT 1.2m ABOVE FLOOR.

FIRE ALARM BELL. MOUNT 2.4m ABOVE FLOOR OR WITHIN SPACE
OF 150mm BELOW CEILING, WHICHEVER IS LOWER.

COMBINATION FIRE ALARM VISUAL/AUDIBLE INDICATOR. WALL MOUNT
2030mm ABOVE FINISHED FLOOR OR 152mm BELOW CEILING,
WHICHEVER IS LOWER.

FIRE ALARM VISUAL INDICATOR. WALL MOUNT 2030mm ABOVE FINISHED
FLOOR OR 152mm BELOW CEILING, WHICHEVER IS LOWER.

@ | [k OO <O »

|

EXIT LIGHT. CEILING MOUNTED. LETTER DENOTES TYPE IN FIXTURE
SCHEDULE. PROVIDE DIRECTIONAL ARROWS WHERE INDICATED.

>

X

@

|

WALL MOUNTED EXIT LIGHT. LETTER & DIRECTIONAL ARROW SAME
AS ABOVE.

BATTERY POWERED EMERGENCY LIGHT SET. TRIANGLES INDICATE
NUMBER OF HEADS & DIRECTION OF AIM. MOUNT SET SO THAT
HIGHEST POINT CLEARS CEILING NOT LESS THAN 150mm UNLESS
OTHERWISE NOTED.

@[E“@

KEYED NOTE REFERENCE.

W
g

MANUAL MOTOR CONTROLLER.
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ELECTRICAL CONDUIT

METRIC SIZES (mm)| ENGLISH SIZES (INCH)
16 172
21 34
27 1
35 1 g
41 1 s
53 2
63 2 sy
78 3
91 31,
103 4
129 5
155 6

CONDUIT (METRIC TO ENGLISH CONVERSION TABLE)
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SEE NOTE

=== = = =S = = ===
T T ’ﬁgﬁﬂziﬁjﬁgﬁ:m#ﬁﬁ_ﬂﬂH%\P S A
7

~—LEAD WIRE TRENCH AND

BELL HOLE AREA—= /@

D 3 RS
= = === = [I=TRC =\ .
T é &%@éﬁéﬂﬁéﬁﬂ%ﬂ%@w

o I SEE NOTE 1. PIPE

o0 Uy

IJJ]=I:] lli SEE NOTE 2.

= L PRE-PACKAGED

—-;§ 57 MAGNESIUM

ANODE.

VERTICAL ANODE INSTALLATION

N.T.S.

NOTES:

1. ADEQUATE SLACK SHALL BE LEFT IN LEAD WIRE TO PREVENT
DAMAGE TO LEAD DURING BACKFILLING.

2. ANODE MAY BE A MINIMUM OF 915mm AND A MAXIMUM OF 3050mm

FROM STRUCTURE TO WHICH ATTACHED, EXCEPT AS OTHERWISE
NOTED ON DRAWINGS OR SPECIFICATIONS.

5. TOP OF ANODE TO BE INSTALLED AT A DEPTH EQUAL TO OR
EXCEEDING DEPTH OF STRUCTURE BUT IN NO CASE LESS THAN 915mm.
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EXOTHERMIC WELD
LEAD CONNECTION.

SEE NOTE 1.
PRE-PACKAGED ANODE
WITH BOTTOM OF
ANODE NEVER HIGHER
THAN BOTTOM OF PIPE.

SHELL OR ROCK

HORIZONTAL ANODE INSTALLATION

(WHERE BOTTOM OF TRENCH IS ROCK)
N.T.S.

NOTE:

1. ADEQUATE SLACK SHALL BE LEFT IN LEAD WIRE TO PREVENT
DAMAGE TO LEAD DURING BACKFILLING.
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PIPE AND
ANODE LEADS
TO TEST
STATION.

/SEE NOTE 2.

COLLECTOR CABLE SPIRALED AROUND PIPE
ONE REVOLUTION BETWEEN ANODES:

610

SEE NOTE 1.

T~ :
e
, ‘
ST BACKFILL AFTER

ANODE INSTALLATION.

PREPACKAGED ANODES

HORIZONTAL ANODE INSTALLATION

( BOTTOM OF TRENCH METHOD)
N.T.S.

NOTES:

1. ADEQUATE SLACK SHALL BE LEFT IN LEAD WIRE TO PREVENT
DAMAGE TO LEAD DURING BACKFILLING.

2.SPIRALING OF COLLECTOR CABLE IS NOT MANDATORY IF CONSTRUCTION
CONDITIONS DO NOT PERMIT SPIRALING.
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PIPE CAP
INSULATED TERMINAL BLOCK
iy SOCKET-HEAD SET SCREW
SEE NOTE 4
‘ ) la——2" DIAMETER GALVANIZED PIPE
)
>
9] ;o\\’
O ;G\\‘
~ ;o\\’
=
by SEE NOTE 2
PLAN VIEW Sel—
SEE NOTE 5 I || —SEE NOTE 3
L]

Il /CONCRETE BASE 12" X 12" X 6"

Y
wg_.;g:._;y. I e
o Ly ‘b . P WSS

©

<

i INSULATED BUSHING
L:jt::fj‘/,

SEE NOTE 3——a_ |

______________ p—
T T T —

I UNDERGROUND STRUCTURE

TEST STATION - ABOVE GROUND

FOR POTENTIAL MEASUREMENTS
N.T.S.

NOTES:

1. THE TYPE OF TEST STATION SHALL BE AS SPECIFIED ON THE CONTRACT DRAWINGS,
OR IN THE SPECIFICATIONS, OR AS OTHERWISE DIRECTED BY THE CONTRACTING OFFICER.

2. PROVIDE ONE TEST LEAD UNLESS OTHERWISE INDICATED ON THE CONTRACT
DRAWINGS, OR IN THE SPECIFICATIONS. THE TEST LEAD SHALL COLOR CODED RED.

3. A SECOND TEST LEAD IF REQUIRED SHALL BE COLOR CODED RED.

4. LEAVE SUFFICIENT SLACK IN LEADS TO ALLOW
REMOVAL OF THE TERMINAL BLOCK.

5. INSCRIBE AN ARROW IN CONCRETE BASE POINTING
IN THE DIRECTION OF THE BURIED STRUCTURE.

6. OTHER COMMERCIALLY AVAILABLE TEST STATIONS WILL BE ACCEPTABLE
IF APPROVED BY THE CONTRACTING OFFICER.
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| __— SEE NOTE 4 SEE NOTE 5\\\‘
SEE NOTES TA
I SEE DETAL——=
40 CONDUIT o
o
CONDUIT
STRAPS
”
Y ©
%%NW§§%NW7%4
SEE NOTE 2 0
SEE NOTE 33—y~ @
///
UNDERGROUND /)
STRUCTURE 4
——
DETAIL TEST STATION - ABOVE GROUND
FOR POTENTIAL MEASUREMENTS
N.T.S.

NOTES:

1. THE TYPE OF TEST STATION SHALL BE AS SPECIFIED ON THE CONTRACT DRAWINGS,
OR IN THE SPECIFICATIONS, OR AS OTHERWISE DIRECTED BY THE CONTRACTING OFFICER.

2. PROVIDE ONE TEST LEAD UNLESS OTHERWISE INDICATED ON THE CONTRACT
DRAWINGS, OR IN THE SPECIFICATIONS. THE TEST LEAD SHALL COLOR CODED RED.

3. A SECOND TEST LEAD IF REQUIRED SHALL BE COLOR CODED RED.

4. TEST STATION BOX SHALL BE CONDULET TYPE COMPLETE WITH GASKET
AND COVER, SUBJECT TO APPROVAL BY THE CONTRACTING OFFICER.

5. WOOD POST SHALL BE 4" X 4" X 6'-0" LONG, PENTACHLORAPHENOL TREATED.

6. OTHER COMMERCIALLY AVAILABLE TEST STATIONS WILL BE ACCEPTABLE
IF APPROVED BY THE CONTRACTING OFFICER.
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FINISHED GRADE
/ _

BOLTED ON COVER CONCRETE BASE 310 x 310 x 160

PAINTED YELLOW~\\\\\
Vmﬁl”jm?l“?””

=
1l

L

0

o -
Sy

Il
'&\ SEE NOTE 4

SEE NOTE 2

SEE NOTE 5

SEE NOTE 3— |

EXOTHERMIC WELD
LEAD CONNECTIONS

% UNDERGROUND STRUCTURE

TEST STATION FLUSH MOUNTED
(FOR POTENTIAL MEASUREMENTS)

N.T.S.

/)/, -
1,1

NOTES:

1.

2.

THE TYPE OF TEST STATION SHALL BE AS SPECIFIED ON THE CONTRACT DRAWINGS,
OR IN THE SPECIFICATIONS, OR AS DIRECTED BY THE CONTRACTING OFFICER.

PROVIDE ONE TEST LEAD UNLESS OTHERWISE INDICATED ON THE CONTRACT DRAWINGS
OR IN THE SPECIFICATIONS. THE TEST LEAD SHALL BE COLOR CODED RED.

3. A SECOND TEST LEAD, IF REQUIRED SHALL BE COLOR CODED RED.
4. CURB BOX SHALL BE A STANDARD PRODUCT, AND MAY BE MADE OF CAST IRON OR PLASTIC.

THE BOX SHALL BE COMPLETE WITH A TWO CONTACT TERMINAL STRIP BOLTED TO COVER
AND READY TO RECEIVE THE TEST LEADS.

LEAVE SUFFICIENT SLACK IN LEADS TO ALLOW REMOVAL OF THE COVER FOR TESTING.

OTHER COMMERCIALLY AVAILABLE TEST STATIONS WILL BE ACCEPTABLE IF
APPROVED BY THE CONTRACTING OFFICER.
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POTENTIAL
TEST STATION

o 0
S lke)

LINE CROSSING
TEST STATION

o 9o
o 0

BLACK—5

]
ﬁ
2
m
o

H”——
1=

PIPE

INSULATING JOINT
TEST STATION

o CONNECTING

HYUMPER OR
o RESISTOR.
REDﬁ:)Cd‘/BLACK

OLLECTOR
ABLE

ANODES

GALVANIC ANODE
TEST STATION

TEST STATION CONNECTIONS

NOTE:

N.T.S.

1. ALL LEADS SHALL BE *12 AWG TYPE "TwW",
HW-USE OR POLYETHYLENE INSULATED.
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TEST STATION

N

)

SEE NOTE 1

PIPE

CASED ROADWAY CROSSING

N.T.S.

NOTES:

1.

IF THE CASING HAS TWO VENTS ABOVEGROUND, THE CASING LEADS MAY BE OMITTED.
[F ONLY ONE VENT IS PROVIDED, BOTH LEADS SHALL BE PROVIDED AND CONNECTED
TO THE UNVENTED END.IF NO VENTS ARE PROVIDED, CONNECT THE BLACK

CASING LEADS TO THE FAR END OF CASING.

. ALL LEADS SHALL BE =12 AWG., TYPE "TW", RHW-USE, OR

POLYETHYLENE INSULATED.
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*10 PIPE WIRE - RED

/

*10 POTENTIAL DROP
WIRE - YELLOW —8 ————— ™|

COPPER SHORTING BAR —||

*10 COLLECTOR WIRE

NORTH OR EAST - BLACK\

POTENTIAL DROP WIRE
WILL BE PLACED ON THE
RIGHT TERMINAL WHEN
CONNECTED TO THE RIGHT
OF THE TEST STATION.

INSTALL WIRES IN GALVANIZED

CONDUIT OR PIPE.

T e

%
=i

=
Il

BLUE
RED

il

ﬁ%ﬁ%’ﬁtﬁgﬁg%ﬁ?@%@%ﬁﬁw

[ —*8 PIPE WIRE - BLUE
. ————*10 COLLECTOR WIRE
SOUTH OR WEST - WHITE

ALL PIPE CONNECTIONS
~ WELDED AND COATED

MEASURED EXACTLY
WITH TAPE

COLLECTOR WIRE —3

— A = ONE PIPE DIAMETER
BUT NOT LESS THAN 155mm.

COLLECTOR WIRE— ,
(

TEST STATION

FOR CONTINUOUS COLLECTOR WIRE

N.T.S.
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£23 31vid

NO. 10 COLLECTOR WIRE
NORTH OR EAST - BLACK

NO. 10 COLLECTOR WIRE
SOUTH OR WEST - WHITE

z
'C:) NO. 10 PIPE WIRE - RED NO. 10 PIPE WIRE - RED
<
(l; NO. 8 PIPE WIRE - BLUE NO. 8 PIPE WIRE - BLUE
- NO.10 COLLECTOR WIRE NO.10 COLLECTOR WIRE
m SOUTH OR WEST - WHITE SOUTH OR WEST - BLACK
= NO. 10 DROP WIRE NO. 10 DROP WIRE
o YELLOW YELLOW
°
=il=li= =l
=SS === = = =S =) =
EI==ranin S n=N=ISIEIS =T =SS = n=isd
15m PIPE |- 15m [ 1

TO TEST STATION

—T R
COLLECTOR WIRE M

— ! - L

AGNESIUM ANODES (TYP.)

TEST STATION CONNECTIONS

FOR CONTINUOUS COLLECTOR WIRE

N.T.S.




NOMINAL MAXIMUM DISTANCE BETWEEN ANODES
PIPE OR CASING ON ELECTRICALLY CONTINUOUS NEW
DIAMETER (mm) COATED PIPING

S0 (2') 450m

80 (3") S00m

100 (4") 250m

150 (6") 150m

200 (8") 120m

250 (10") 100m

300 (12") 80m

350 (14') 75m

400 (16") 65m

450 (18") 60m

500 (20" S0m

600 (24') 45m

650 (26') 40m

/750 (30") 35m

900 (36') S0m

THE ABOVE TABLE BASED ON:

(A)  USE OF 7.71Kg PACKAGED MAGNESIUM ANODE WITH
TWENTY YEAR DESIGN LIFE.

(B) MINIMUM COATING RESISTANCE OF 350,000 OHMS PER SQUARE FOOT
AND MAXIMUM 37 BARE SURFACE AREA WITH PIPE IN PLACE.

(C) AVERAGE CURRENT DENSITY OF 1.5 MILLIAMPERES PER SQUARE
FOOT OF BARE SURFACE AREA.

(D) INDIVIDUAL PIPING RUNS HAVING ELECTRICAL CONTINUITY AND
BEING INSULATED FROM CONNECTING OR FOREIGN STRUCTURES.

MAGNESIUM ANODE INSTALLATION SPACING

NOTES TO DESIGNER:

1. ON PIPING RUNS REQUIRING MORE THAN ONE ANODE, ANODES SHALL CONFORM
TO MAXIMUM DISTANCES SHOWN ABOVE, OR SPACED AT EQUAL LESSER INTERVALS
ALONG THE LINE BASED ON LENGTH OF LINE AND NUMBER OF ANODES REQUIRED.

2. WHERE THE TOTAL LENGTH OF PIPE TO BE PROTECTED IN ANY SINGLE RUN IS
LESS THAN THAT SHOWN IN THE TABLE ABOVE, INSTALL ONE ANODE NEAR MIDPOINT
OF PIPE OR CASING.
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STEEL ROD
JOINT BOND CONDUCTOR

9.50

|

51

STEEL PIPE JOINT BOND

N.T.S.

||A||

SEE DETAIL

STEEL PIPE

ELEVATION

N.T.S.

RUBBER
GASKET

0 3 T $90%0 08
o' 00 8g,0"
0989,6°85 0 080
06 20 o
0050° 0095°3 oS30

Brerooess
TR
SPNTALIRIS
09360 20 000

; X5

X

JOINT BOND
CONDUCTOR

CEMENT MORTAR

FIELD JOINT

IIAII

DETAIL

N.T.S.
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SEE NOTE 1

DETAIL OF PAPER JOINT COVER

N.T.S.

STEEL PIPE JOINT, BOND
WHEN REQUIRED BY SPECS.

@
S ~——1

80 MINIMUM OVERLAP
OF UNDISTURBED

PIPE COVERING

INSULATING COUPLING

NOTES:

N.T.S.

PATCH OPENING WITH
KRAFT PAPER AND
HOT COAL TAR.

1. WIDTH AS REQUIRED TO PROVIDE OVERLAP OF 80mm EACH SIDE AS INDICATED.
2. FILL JOINT COVER WITH HOT COAL TAR ENAMEL FROM ONE SIDE ONLY UNTIL THE

AIR IS EXHAUSTED AND COVER IS FILLED.

3. OUTER SHOULD BE STRIPPED BACK NOT LESS THAN 80mm EACH SIDE OF
JOINT TO ALLOW MAXIMUM BOND OF THE NEW TAR TO EXISTING TAR COATING.
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PLASTIC
SHIELD

BURIED
STRUCTURE

BACKFILL SHIELD

N.T.S.

NOTES:

1. SHIELD SHALL BE COMPLETELY FILLED WITH MASTIC SEALANT AND
PRESSED IN CONTACT WITH THE PIPE OVER THE CONNECTION, UNTIL
MASTIC IS SQUEEZED OUT OF THE SHIELD.
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FULL LENGTH

INSULATING
WASHER INSULATING WASHER
s e
v/ A VNV —
N <—Bou
BROTECTED
SIDE 'EEEBOTECTED
‘55\55\55\“‘~\
\/é§é§é§§é§§§§§§ \_/
WSULATING
GASKET ——
= =
B

INSULATED FLANGED JOINT

N.T.S.

SEE SPECIFICATIONS FOR GASKET, WASHER & SLEEVE MATERIALS.
CARE SHALL BE TAKEN FOR PROPER ALIGNMENT BEFORE ASSEMBLY.

. INSULATED JOINT WILL BE INSTALLED IN THE PIPING WHERE INDICATED ON
THE DRAWING, AND BEFORE ANY OTHER CONNECTIONS TO PIPING ARE MADE.

. TNSULATED JOINTS SHALL BE ASSEMBLED AND INSTALLED IN ACCORDANCE
WITH THE JOINT ASSEMBLY MANUFACTURER'S RECOMMENDATIONS.

N
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PLASTIC

= —
= =

PLASTIC—]

INSULATED FLANGED JOINT

N.T.S.

PLASTIC

//
—

INSULATING COUPLING

N.T.S.

PLASTIC
R

/N7 /N
A0

h ————————'\\\\PLASTW

INSULATING UNION

N.T.S.
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APPENDI X B

DESI GN REVI EW CHECKLI ST

ELECTRI CAL

1. Provide conplete electrical |egends for exterior and
interior.

2. \When extending aerial primary lines for short distances,
the configurations and material shall be the sane as
exi sting unless directed otherw se.

3. Provide details for congested poles.

4. On cluster-mounted transforners, do not put fuse cutouts
on the same side of pole as m ddle transforner.

5. Do not | eave alumi numin contact with earth.

6. For 4/0 copper primary and |l arger, or alum num
equi val ent, require 95.25mm x 120. 65mm (3-3/4" x 4-3/4")
crossarns, special deadends, and show cal cul ati ons for guy
strengt hs.

7. Taps to primary for transformers should show hot |ine
clanps attached to stirrups (bail).

8. Provide conplete electrical and comrmuni cati on plan and
details: Underground duct banks, |ocation, duct size,

direct burial or concrete encased; identification of primary
and secondary |ines; conductor size and quantity, overhead
i nes, and secondary |lines; conductor size and quantity,
overhead lines, primary and secondary; pole size and cl ass;
i ght standards, |ocation, fixture, base and reinforcing,
pole material hardware |ist.

9. Feeder circuits shall coincide with utility draw ngs for
size and | ocation. Show correct voltage, conductor size and
material for existing primary being tapped or extended.

10. Any extension of an existing |loop primary shall

mai ntain | oop capability.

VI -B-1



11. Do not require surge arresters in deadfront,
pad- mounted transfornmers with | oop feed.

12. Provide a one-line or riser diagramfor the fire alarm
t el ephone, and television systens. |Indicate correct conduit
and wire sizes on plans or in the specifications.

13. Show groundi ng for building service and separately
derived systens. Insure that grounding el ectrode conductors
are shown and sized on the draw ngs. Special grounding
requi renments shall be appropriately detail ed.

14. Show or note boundaries (in all three dinmensions) of
hazar dous areas on drawi ngs. Show class and divi sion
identification nunbers and group identification letter for
hazardous | ocations as required by the NEC. |Indicate

maxi mum t enperature for lighting fixtures when applicable.

15. Supply battery-operated energency |lights from an
unswi tched hot leg of a light circuit serving room where
energency light is |ocated.

16. Provide energency lights in stairwells of nmulti-story
bui | di ngs.

17. Provide clearance around electrical equipnent for
operation and mai ntenance as required by the equi pnent
manuf acturer, National Electrical Code or National

El ectrical Safety Code, whichever is greatest. Required
cl earances are to be indicated with dashed |ines and
coordi nated with other disciplines.

18. Insure that a note is added to the draw ngs prohibiting
the installation of conduit in concrete floor toppings |ess
than 76mm t hi ck

19. Do not allow back-to-back or thru-wall boxes in walls
where sound transm ssion i s objectionable.

20. Do not show conductor insulation types on draw ngs.

21. Provide 10-25% spare circuit breakers in branch

panel boards. Spare breakers should be consistent with
panel board usage; e.g., 20A/1P type for |ighting and
receptacl e panels and 3-pole for equi pnment and distribution
boards sized typically for | oads encountered. Leave "space
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only" where additional capacity exists. Designhers shall
ensure that panel board mains are adequate to accommpdat e
potential new |l oads within reasonable limts.

22. Roons for storing and charging batteries are not
consi dered as hazardous areas as defined by the Nati onal
El ectrical Code. Provide adequate ventilation with an
interl ock between fans and chargi ng equi pment.

23. Al fire alarnms being transmtted to central station
equi pment shall be conpatible with existing equipnment.

24. Receptacles with G F.I. shall be installed only where
required by the National Electrical Code. See Chapter 3 of
TM 5-811- 2/ AFM 88-9, Chapter 2.

25. \White Sands M ssile Range: Woden cross arm braces are
required on 15 KV aerial distribution construction.

26. Mess hall gas-fired toasters require 110V AC for
conveyor notor. Steamfired vegetable cookers require 110V
AC for controls.

27. The cathodic protection designer should coordinate with

t he underground piping designer to assure that pipe coating
specified in the pipe specification.
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