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SECTION 2

EQUIPMENT

DEPARTMENT OF THE NAVY
NAVAL SEA SYSTEMS COMMAND
Washington, DC 20362-5101

Electric Plant Installation Standard Methods for Surface Ships and Submarines

1. This Military Standard is approved for use by the Naval Sea Systems Command,
Department of the Navy, and is available for use by all Departments and Agencies
of the Department of Defense.

2. Beneficial comments (recommendations, additions, deletions) and any pertinent
data which may be of use in improving this document should be addressed to:
Commander, Naval Sea Systems Command, SEA 55Z3, Department of the Navy,
Washington, DC 20362-5101 by using the self-addressed Standardization Document
Improvement Proposal (DD Form 1426) appearing at the end of this document or by
letter.
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FOREWORD
1. The criteria contained herein for the installation of the electrical plant
on ships of the United States Navy supersede the data contained in Sections 1
through 5 of NAVSHIPS Drawing 9000-56202-73980, NAVSEA Drawing No. 803-5001027
and NAVSEA PUBLICATION S9300-AW-EDG-010/EPISM.

2. This standard disseminates up-to-date information detailing Requirements for
Standard Installation Methods Employed for Submarine and Surface Ship Electrical
Distribution Systems.

. . : .
3. These criteria apply to work on a specific ship or ships only when invoked
by the Ship Specifications or similar contractual documents.

4. Although these criteria are primarily for application to new construction,
their use may be considered in the conversion or alteration of existing ships.
In such cases the degree of applicability of these criteria will be specified
by the activity preparing the instructions for the work.

5. Considering the magnitude of this standard, along with the changing require-
ments imposed on the Electric Plant, it is inevitable that changes will be

required to up-date these criteria. Therefore, as comments arise they should be
forwarded to Naval Sea Systems Command (NAVSEA) 5523 to keep this standard as
current as possible through subsequent revisions. Revisions will be accomplished
by the issuance of additional or revised figures to be inserted in the basic
standard sections. Document Improvement Proposal Form DD 1426 attached. Super-
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6. This standard is available in a 8~1/2 X 11 hard copy, in microfilm aperture
cards, or in microfiche. It is available in 8-1/2 X 11 hard copy from
Commanding Officer, Naval Publications and Forms Center, 5801 Tabor Avenue,
Philadelphia, PA 19120. Microfilm aperture card or microfiche are available
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1. SCOPE

1.1 Purpose. The purpose of section 2 of DOD-STD-2003 is to disseminate
up-to-date information for casualty power, shore power, electrical equipment
and switchboards.

l.1.1 Application. These installation standards shall be used by all
installing activities. These standards do not identity ship or type, but do

__________ fed

establish minimum stand dards of accepcance 1o

r
athd13e. Af +ha 1
sibility of the user activity to determine which

requirements. It does not authorize relaxation of any requlrement spec1f1cally
invoked by new construction, conversion, overhaul, or refurbishment contracts.
In instances where deviated design requirements (for example, ship type, ship
class, and so forth) conflict with the requirements of this standard, the
requirements of this standard shall govern. Any deviation for electric plant
installation identified in this standard shall be submitted to NAVSEA 56Z2 for

IR D I
resolutione.

2. REFERENCED DOCUMENTS

2.1 Government documents.

2.1.1 Specification and standards. Unless otherwise specified, the
following specification and standards of the issue listed in that issue of the
Department of Defense Index of Specifications and Standards (DoDISS) specified
in the solicitation form a part of this standard to the extent specified herein.

SPECIFICATION

MILITARY
DOD-B-15072 - Batteries, Storage, Lead-Acid, Portable;
General Specification for.
STANDARDS
FEDERAL
FED-STD-1i28 - Screw-Thread Standards for Federal Services.
MILITARY

DOD-STD-2134 Storage Battery Arrangement for Minimum

Stray Magnetic Field.

(Copies of specifications and standards required by contractors in connec-
tion with specific acquisition functions should be obtained from the contracting
A4 »r

h +h +
or by the contracting office
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2.2 Order of precedence. In the event of a conflict between the text of

this standard and the references cited herein, the text of this standard shall
take precedence.

Not applicable.
4, GENERAL REQUIREMENTS

4.1 Electrical equipment mounting. The installation of electrical equip-
ment shall be in accordance with figures 2A1 through 2A22. Electrical equip-
ment shall be secured in a manner that they do not come into direct contact with
the outer shell plating or ballistic surfaces of the ship. A minimum clearance
of 2 inches shall be maintained for inspection and painting. The mounting of
electrical equipment on bulkheads subject to condensation, such as the outer sur-
face of refrigerated space boundary bulkheads, shall be avoided. 1If no other loca-

tion is feasible, the equipment shall be mounted at least 2 inches clear of such

PP AT ~ ~ makhT A ~AkaA11 -~ ~a - | SR B
Surraces. Also, cable shall not be mounted in direct contact with such uuLKuede,
but shall use one of the wet location methods. When such surfaces are insulated

SAliali 2 Q - L0020l Ll Es wihalia Sulil Surialcs 4oL LaLTlU,

appropriate insulation methods shall be used for both equipment and cable. Where
necessary to attach electrical equipment to decks or bulkheads within gun and
missile blast areas, such equipment shall be mounted to provide a 2-inch minimum
clearance between the structure and equipment and, moreover, such equipment shall
be located clear of areas of maximum expected deflection or whip of bulkhead and
deck plating in order to prevent breakage or pulling loose of mounting feet.

4.1.1 Installation welding requirements. Unless otherwise specified on the
individual figure, the welding of studs, step hangers, tapped pads, mounting pads,
extension hangers and top bracing supports for switchboards shall be in accordance
with MIL-STD-278. Pads, studs, and so forth shall be tapped or threaded before
being welded to the ship'’s structure.

Go1.2 Installation fasteners. Rn1rc nutg machine screws, flat and lock

LIS A ~ilSLosaaL Vil 1ot tliTi s Luale HaLS mGLiiainie SULTWS Gia s

washers shall be of commercial grade and material specified. Threads shall

be American-National firm, coarse series class 2, unless otherwise specified.
Thread fastenings shall be as specified in FED-STD-H28. Locking devices shall
be used for bolts mounting electrical equipment. Through bolts and self-locking
nuts shall be used to mount equipment in gun mounts and in battery compartments
above the level of the lowest cell tops.

4.1.3 Holes drilled in beams. Location of holes drilled in beams for
passing cables or securing of supports or equipment shall be on or above the
neutral axis.

4.1.4 Malleable iron castings. Malleable iron castings are not approved
for any installation shown except as may be noted on the individual figure.

o
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4.2 Switchboard mounting. Switchboard mounting and bracing shall be
in accordance with figures 2Bl1 through 2B6. The base of each unit shall be
adequately secured to the foundation and shall be in a level plane (with refer-
ence to ship's baseline) when secure. In order to ensure there is no warping
of the switchboard framework or misalignment of component parts of the switch-
board, the base of each section shall not be out-of-plane by more than 1/8 inch
after installation, with all securing bolts tightened. Switchboards shall be
located so that the base of the units can be bolted directly to the deck
stiffeners, and not bolted to a thin deck plate. Foundation bolts of the
switchboard units shall be fastened to metal whose thickness in the immediate

vicinity of the bolts is at least equivalent to the bolt diameter. The addition

of pads may be necessary to obtain the required thickness or to compensate for
the lack of flanges on the deck stiffeners. The requirements regarding rigidity
of the switchboard structure, the requirements for securing the units to the

> 1
foundation, and for the foundation in the ship for mounting the switchboard are
intended to ensure that the switchboard units after installation in the ship
will not display unsatisfactory resonant vibrations. If the horizontal vibration
of deck-mounted switchboard sections or switchboards exceeds 0.040-inch double
amplitude, measured on the framework near the top of the structure, top bracing
shall be provided. Rigidity of the braces and their attachments shall be
nrlonunrn to prnvnnf vibration of the rnn of the qporinn but the strength of

vaiadciOll O SCcCL10It

the braces shall not exceed the limits of General Speciflcations for Ships of
the United States Navy Section 073. Shear bolts may be employed in the braces
if provision is made to prevent the brace from striking the section or bulkhead
after shearing of the bolt. Horizontal braces are preferred. The angle of
inclination of braces shall not exceed 45 degrees from the horizontal. The

,,,,,,,,,,,, PR a3 s o v A3 rarntrin Tan hrarsrineg

braces shall possess inherent LLEX.I.L)J.LJ.LY in the vertical direction. 10p oracing
and installation features shall conform to the methods shown in this section.
Bolts, nuts, and washers used to fasten the braces to the switchboard frame shall
be held captive by suitable means. Unless other means of bracing are provided,
sway bracing shall be provided front-to-back on all control centers and side-to-

side on one-section and two-section control centers.

4.3 Storage batteries and servicing facilities. Storage batteries and
service facilities shall be in accordance with figures 2Cl through 2C10. The
required number of trays shall be connected in series to produce the required
voltage. The necessary ampere—hour capacity shall be obtained by the use of

the proper size of battery. Lead acid batteries may be connected in parallel in
order to obtain greater capacities than those available from the largest sized

battery. Alkaline batteries shall not be paralleled. Types of lead-acid storage
batteries and their applications shall be as shown in table I. For engine
starting, batteries shall be provided as necessary to meet the current, voltage,

and duty cycle of the starting motor for each application. Contractor—furnished
and Government-furnished batteries (except spares) shall be filled with electro-
lyte and charged by the contractor (in accordance with manufacturer's instruc-

tions for initial charging) not more than 30 days before Acceptance Trials (AT),

except where required for prior tests of batteries and associated equipment.
Batteries used in prior tests shall be brought up to full charge not more than
30 days before AT. Battery records shall be kept which indicate the battery
function, the Navy type designation, the specificatlon type, the initial charg-
ing date, and the dates of subsequent charges or other maintenance actions.
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TABLE I. Classes and applications of portable lead storage batteries.

Navy type Spec. sheet no.
designation DOD-B-15072 Typical uses
2V-20AH-L/D-A /3 Portable floodlights.
12V~15AH~L/D~A or B /11 Gyros and emergency communications
on submarines.
6V-50AH-L/D-A or B /9 Dial telephone systems having a capa-
12V-50Al~-L/D-A or B 'S city of 50 lines or less, interior
communication, gyro—-compass emergency
power.
6V-100AH-L/D-A or B /12 All purposes mentioned 50AH type and
8V-100AH-L/D-A or B /12 for gun firing, and sight lighting
12V-100AH-L/D-A or B /12 circuits, director instrument illumi-
nation, fire control instrument
21 Tiemdanntd Anm avmn AL o e - P | 1NAN
Liluiutriiat 1Ol Ladliou PUWUL, alid JRVAV}
ar 1580 line telenhnne gvcetemca
or 150 line telepheone systems.
6V-130AH-H/S~-A or B /13 Engine starting services.
8V-130Al-11/S~A or B /13
12V~-130AH-H/S-A or B /13
HV-205Ali-H/5-A or B /10 Engine starting services requiring
QU_INGAITI_HT/C_A A+ R /1N Frnatbnar Ananmanity Fhan 12N AW
vV L\ g tLy o vl vy / L SLCGLCL \_OYO\_.LL)’ Liiall LIV fnille
6V-300Al-L/D-A or B /14 General service emergency batteries,
8V-300AH-L/D-A or B /14 electronic, and dial telephone systems
having a capacity of more than 150
lines.
NOTE:
\Y = Battery nominal voltage
AH = Ampere hour capacity
L/D = Low rate/deep discharge cycling
H/S = High rate/shallow discharge cycling
A or B indicates normal, A, or reversed, B, intercell connector
arrangement for stray magnetic field reduction




Downloaded from https://www.everyspec.com

DOD-STD-2003-2(NAVY)
24 June 1987

4.3.1 Storage batteries —~ tray and rack installation. Trays shall be
installed to be readily accessible for testing, watering and cleaning. Spacing
of trays shall ensure effective ventilation. Clearance above trays shall be
not less than 12 inches. Battery trays and racks (open and enclosed) shall be
in accordance with figures 2Cl through 2Cl1. Where racks cannot be adequately
secured to the deck and bulkhead, they shall be additionally secured by diagonal
braces to the deck above, but in no case shall the vertical support extend from
deck to deck. Spaces assigned for storage and service of spare batteries shall
have sufficient shelf space or racks for storage of all spare batteries.,
Separate storage spaces shall be provided for alkaline batteries. On mine-
sweepers, mine tenders, mine hunters, and similar type ships designed for low
magnetic signature, where it is required to reduce to a minimum the stray
magnetic field produced by the current through batteries and connections to
them, arrangement and connections shall be as shown in DOD-STD-2134.

4.4 Casualty power. The casualty power distribution system installation
shall be in accordance with figures 2D1 through 2D7. These figures depict the
installation requirements for horizontal bulkhead terminals, vertical risers,
portable jumper cable, cable stowage racks, terminals mounted in equipment
enclosures, terminal wiring, installation and end preparation of casualty power
cable. The following equipment and cable types shall be used for casualty power
installations:

Bulkhead terminals - Symbol 1046 and 1048
Riser terminals - Symbol 1047

Plugs — Symbol 1049

Cable stowage racks -

Permanent riser cable - TSGU-75

Portable cable - THOF-42

4.5 Shore power. Receptacles and cables associated with shore power
facilities for surface ships shall be in accordance with the installation methods
shown in figures 2El through 2E23., These figures depict the configuration of
shore power stations inside and outside bulkheads, mounting of connection boxes,
incline mounted shore power receptacles in protected areas, free standing shore
power stations, details of in-line connectors on alongside power cables, portable
cable jumper assemblies, termination and potting of plugs, termination and heat
shrink boot requirements for in-line connectors, installation details for recep-
tacles, typical shore power cable supports, repair and mounting of terminal boxes,
and the repair and preparation of shore power cables.
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5. DETAILED REQUIREMENTS
SEE FIGURES

6. NOTES

Intended use. This section specifies the requirements for equipment

switchboard mounting, battery equ1pme ualty power and shore power

be employed b ur
electri

e
or
(o]

O

6.2 Designation of electric plant installation standard methods figures.
The electric plant installation standard method DOD-STD-2003-2 contains drawings
that depict Standard Methods that are applicable for general electric plant
installation on both surface ships and submarines. Standard Methods shown on

tne 111(11V1(1Ua_L bneecs OI Ul’.'dWIIlg OUJ .)UULUL7 IldVe D(;'t!Il dbb.LgIlt!Cl a ngure number

in this standard. The methods shown on the figures are grouped together providing
similar functions. These groups are:

DOD-STD-2003-2 (Equipment) Group A. Equipment mounting
B. Switchboard mounting
C. Battery equipment

n .
Ve wer

vd
E. Sh

Ls [§384

The methods shown on the figures are identified by the following alpha-numeric
designation system:

METHOD 2A142

2 A
—[ —( lethed (always the last number)
I I I Sequential number (old sheet number)
I I Group number
L Military standard section 2
Thus, method 2A142 identifies method 2, sequential number 14 in group A of
DOD-STD-2003-2.

6.3 Subject term (key word) listing.

Equipment mounting
Switchboard mounting
Battery equipment
Casualty power

Preparing activity:
Navy - SH
(Project GDRQ-N066-2)
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803-5001027 AND SECTION 3. SHEET 64 OF DRAWING

1. THIS FIGURE SUPERSEDES SHEET 2A13 OF DRAWING
INAVSEC NO. §000-56202-73980.

NOTES

2A131
EQUIPMENT SECURED
TO EXPANDED METAL OR WIRE MESH BIULKHEADS
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LINE CONNEC:TORS IMAY BE

OMITTED I FAVOR OF A CONTINUOUS LENSTH OF CABLE.

TYPMCAL SHORE POWER IRSTAL LATIONS POR SUBMARINES ARE SHOWN
SHOWN ¥ NAVAL FACILITIES DIGNEEIING COMMAND DESIGH MANUAL - OM-25,
3. I4--LINE COMMECTOR INB'TALLATIONS NI ACCORDANCE: WITH FIGURE 2E17
ARE USED TO COMNECT CABLE ABSEMILIES TO SHORE POWER PLLXIS.
FOIR EASE OF MANDLING, APPROICIMATELY 10 PEET OF THMOF-800 CABLE
1S FEET (F THOF-$00 CABLE I"OR SUEMARNES) IS UED FOIR EACH PLUS
ASBEMELY AND APPROIMATELY | SOFEET OF THOP- (JOO CAINLE POt EACH
CABLE ASBEMBLY. M'N-LINE CONNECTOIRS SMALL NOT BE USED N LIILU OF A
4. TYPICAL SHORE POWER INSTALLATION FOR SURFACE SHIPS ARE SHOWN ON
FIU 1-
PO ITY OF
-7 R

ON FIGUIIE 2E13 D 2E14.

2. TYPICAL SHORE POWER INSTALLATIONS FOR SHORE ACTIVITIES ANE

SPLICE OfF SHORT RUN CABLES. FURTHER, ™-

{
3

d A\ N N
[ | [ )
LS
y
VR

=y
"

53

B U 1 P U N | i

LEGIEND:

k‘“‘ .

\ , | L i
VYA | | N\ W YW ‘
i ] -

> SEE FIGURE 2E13 & 2E:17
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P - PLUGS

// ~
N

P

R
: Q=== = (R

SH. 13231798

FIGURE 2E1.Shore power installations .
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mailed. In block 5, be as specific as possible about particular problem areas such as wording which required interpretation, was
too rigid, restrictive, loose, ambiguous, or was incompatible, and give proposed wording changes which would alleviate the
problems. Enter in block 6 any remarks not related to a specific paragraph of the document. If block 7 is filled out, an
acknowledgement will be mailed to you within 30 deys to let you know that your comments were received and are being

considered.

NOTE: This form may not be used to request copies of documents, nor to request waivers, deviations, or clarification of
specification requirements on current contracts. Comments submitted on this form do not constitute or imply authorization
to waive any portion of the referenced document(s) or to amend contractual requirements.

(Fold clong this line)

N
(Fold along this line}
DEPARTMENT OF THE NAVY
COMMANDER NO POSTAGE
NAVAL SEA SYSTEMS COMMAND (SEA 55Z3) N:csssanv
DEPARTMENT OF THE NAVY '|x::f°

WASHINGTON, DC 20362-5101

OFFICIAL BUSINESS
PENALTY FOR PRIVATE USE $300

BUSINESS REPLY MAIL

FIRST CLASS PERMIT NO. 12503 WASHINGTON D. C

POSTAGE WILL BE PAID BY THE DEPARTMENT OF THE NAVY

COMMANDER
NAVAL SEA SYSTEMS COMMAND (SEA 55Z3)
DEPARTMENT OF THE NAVY

WASHINGTON, DC 20362-5101

UNITED STATES




Downloaded from https://www.everyspec.com

STANDARDIZATION DOCUMENT IMPROVEMENT PROPOSAL
(See Instructions — Reverse Side)
1. DOCUMENT NUMBER 2. DOCUMENT TITLE ELECTRIC PLANT INSTALLATION STANDARD METHODS FOR

DOD-STD-2003-2 (NAVY) SURFACE SHIPS AND SUBMARINES (EQUIPMENT) SECTION 2 OF 5 -
30. NAME OF SUBMITTING ORGANIZATION 4. TYPE OF ORGANIZATION (Merk one)

d. ADDRESS (Street, City, Stete. ZIP Code)
D MANUFACTURER

D OTHER (Specify):

5. PROBLEM AREAS
a. Persgreph Number and Wording:

b. Recommended Wording:

c. Resson/Reationsle for Recommendation:

6. REMARKS
7a. NAME OF SUBMITTER (Last, First, MI) — Optional b. WORK TELEPHONE NUMBER (Inciude Ares
Code) — Optionast
c. MAILING ADDRESS (Street, City, State, ZIP Code) — Optional 5. DATE OF SUBMISSION (YYMMDD)
DD FORM ]426 PREVIOUS EDITION I8 OPSOLETE.
82 MAR
T T YT T T TTTTr Ty T e 1 & . ]

el T - -r——r——r —r R o N -



