Downloaded from http://www.everyspec.com

MIL-C-23742(SHIPS)
12 July 1963

MILITARY SPECIFICATION
CONTROL CENTERS, ALTERNATING CURRENT
NAVAL SHIPBOARD

1, SCOPE

1.1 This specification covers High Impact (HI) shockproof group control and distribution sections jor
Naval shipboard use.

2, APPLICABLE DOCUMENTS

2,1 The following documents of the issue in effect on date of invitation for bids or request for proposal,
form a part of the specification to the extent specified herein.

SPECIFICATIONS

FEDERAL
QQ-C-504 - Copper Bus Bars (Including Bars, Rods and Shapes).

MILITARY

MIL-S-901 - Shock Tests, H, I, (High-Impact); Shipboard Machinery, Equipment and Systems,
Requirements for,

MIL-E-917 - Electric Power Equipment, Basic Requirements for (Naval Shipboard Use).
MIL-D-963 - Drawings, Electrical, Hull and Mechanical Equipment for Naval Shipboard Use,
MIL-C-2212 - Controllers, Alternating Current, Naval Shipboard.
MIL-Q-9858 - Quality Control System Requirements.
MIL-M-15071 - Manuals, Equipment and Systems.
MIL-F-15160 - Fuses; Instrument, Power and Telephone,
MIL-W-16878 - Wire, Electrical, Insulated, High Temperature.
MIL-C-17361 - Circuit Breakers, Alr, Electric, Insulated Enclosure, (Shipboard Use).
MIL-F-19207 - Fuseholder, Extractor Post Type, Blown Fuse Indicating and Nonindicating.
MIL-R-19523 - Relays, Auxiliary, Naval Shipboard.
MIL-E-22843 - Equipment, Low Noise Level, (Naval Shipboard Use).

STANDARDS

MILITARY
" MIL-STD-167 - Mechanical Vibrations of Shipboard Equipment.
MIL-STD-195 - Marking of Connections for Electric Assemblies,
MIL-STD-740 - Noise Measurements of Shipboard Machinery and Equipment.

DRAWINGS

BUREAU OF SHIPS
815-1853024 - Dead Front Fuseholder, Type FHL14G.
9000-S6202-74230 - Fuseholder, Single, Dead Front-Blown Fuse Indicating for 1-1/2 x 13/32
Inch Fuses, Type 12FH1, 450 Volts.

(Copies of specifications, standards, drawings, and publications required by supplier's in connection with
specific procurement functions should be obtained from the procuring activity or as directed by the contract-
ing officer.)

2,2 Other publications.- The following documents form a part of this specification to the extent speci~

fied herein. Unless otherwise indicated, the issue in effect on date of invitation for bids or request for
proposal shall apply.
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OFFICIAL CLASSIFICATION COMMITTEE
Uniform Freight Classification Rules.

{Application for copies should be addressed to the Oificial Classification Committee, 1 Park Avenue at
33rd Street, New York 16, New York),

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)
IC1 - Control, Industrial,

{Application for copies should be addressed to the National Electrical Manufacturers Association, 155
East 44th Street, New York 17, New York).

(Technical soctety and technical association specifications and standards are generally available for
referonce from libraries. They are also distributed among technical groups and using Federal agencies,)

3. REQUIREMENTS

3.1 Preproduction sample,- Prior to beginning production a sample of one control center shall be
tested as specified in 4.2 (see 6.2).

3.2 Definitions.- The following definitions apply to terms used in this specification:

3.2.1 Group control section.- A self-supporting, vertical structure containing controller units for the
supply and control of power to electrical auxiliaries,

3.2.2 Distribution section,~ A self-supporting, vertical structure containing AQB eircuit breakers, in
number as required for distribution of power to miscellaneous ship service loads,

3.2.8 Group control and distribution section.- A section which contains controller units and separately
mounted AQB circuit breakers for distribution of power to miscellaneous ship service loads.

3.2.4 Contral center,~ Distribution and group control sections, or a combination thereof, servingasa
power distribution center for a selected system or distribution area.

3.2.6 Controller unit.- An assembly consisting of a magnetic controller and protective devices suitable
for drawout mounti_ng in a group control section or group control and distribution section.

3.3 General requirements,- The equipment shall conform to MIL-E-917 and MIL-C-2212. Whenever a .
requirement of MIL-E-917 and MIL-C-2212 conflicts with a requirement of this specification, the require-

ments of this specification shall govern,
3.4 Design.-

3.4.1 Group control and distribution sections.- A section shall be a vertical structure of a maximum
height of 82 inches over the dripshield, 20 inches wide and 12 inches deep. Controller units shall fit over a

space of either 12-1/2 inches or 25 inches in height. Individually mounted eircuit breakers shall fit into a
space of 12-1/2 inches in height for 100 ampere units and 14 inches for 250 ampere units. Each section shall
be provided with horizontal wiring space at the bottom, unless otherwise specified (see 6.1), which will line
up with adjacent sections to form a convenient raceway the entire length of the load center. In addition, each
section shall have a vertical wire space either in the rear or on one side for unit wiring. The vertical wiring
space shall be equipped with sufficient cable tie supports to hold cables and wiring in place.

: 36 .4.)2 Controller units,- Units shall be provided in accordance with the following standards, as specified
sea 6.1):

Unit type Description
A Twin size 0 with fuses 5SHP max,
B Single size 1 with fuses 10HP max,
C Twin gize 1 with fuses 10HP max,
D Single size 2 with 100 amp. breaker 25HP max.
E Single size 3 with 100 amp. breaker 50HP max.
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Unit type . Description

F Single size 4 with 100 amp, breaker 75HP max,

G Single size4 with 250 amp. breaker 100HP max.

H Single size 5§ with 250 amp. breaker 200HP max,

A2 Two size 0 with control and line fuses for two
speed, SHP max.

B2 Two size 1  with control and line fuses for two
speed, 10HP max,

c2 Two size 2  with control fuses for two speed,
25HP max,

Controller units of the same size and design shall be readily interchangeable.

3.4.3 Terminal boards.- If required by the contract or order, all control and power circuits shall be
brought to terminal boards located horizontal in the wiring space at the bottom of the section unless otherwise
specified (see 6.1). Provision shall be made for approximately 10 percent spare terminals on the board.
Access to the terminal boards shall be from the front. To minimize the possibility of breakage of the ter-
minal boards, due to distortion of the mounting support under shock, the length of the terminal board shall
not exceed 12 terminal points.

3.4.4 Fuses.- Fuses for control circuits shall be style F60 in accordance with MIL-F-15160. Line
fuses for size 0 and size 1 controllers shall be style F60 or F62 in accordance with MIL-F-15160,

3.4.4.1 Fuseholders.- Fuseholders for control fuses shall be type 12FH1(FHL12G) 0-30 amp, 500 volt,
deadfront, blown fuse indicating fuseholders in accordance with Drawing 9000-56202-74230 and MIL-F-19207,
The fuseholders shall be mounted with the megger test holes on the bottom, line side on top and load side on
the bottom. Fuseholders for line fuses for size 0 and size 1 controllers shall be type FHL14G, or meet the
above requirements or the requirements of MIL-E-917 and MIL-S-901,

3.4.5 Circuit breakers.- Circuit breakers shall conform to MIL-C-17361 and shall be 500 volt, 60 cycle,
3 phase, fused type AQBLF, AQB with associated current limiting fuses, or unfused type AQB, as specified
(see 6.1). Breakers shall have ratings and instantaneous trip settings as required. Circuit breakers in con-
troller units may be of the front connecting type. Breakers for distribution sections shall be of the removable
mounting type, with connections being made by use of mounting blocks in accordance with MIL-C-17361.
Mounting of breakers in the distribution sections shall be arranged so that the rear terminals of the mounting
blocks will be accessible from the front after the breakers are removed. Fuses for the breakers shall be
replaceable from the front without opening the group control or distribution unit door. Guards shall be pro-
vided, on the outside of the unit doors, for the breaker handles to prevent accidental tripping of the breakers.

3.4.6 Relays.- Relays shall conform to MIL-C-2212 or Category A, Class I of MIL-R-19523,

3.4.7 Bus work.- The bus work in the rear of the sections may be either copper bus bar or adequately
braced insulated copper cable. Cable shall conform to the standards of quality required by type D of MIL-
‘W-16878. Bus bar shall be hard-temper in accordance with QQ-C~504, except that minimum radii of round
edges shall be approximately one half the bar thickness. The bus work shall be adequately braced for 25,000
amperes short circuit current or as otherwise specified (see 6.,1). All contact areas shall be silver surfaced.
Bus work for controller sections shall be designed for 600 amperes, 500 volts a.c. continuous duty. Bus work
for controller and distribution sections shall be designed for 1000 amperes, 500 volts a.c. continuous duty,
Bus work for distribution sectlons shall be designed for the rating as specified (see 6.1). The interconnecting
bus work shall be rated as required to carry the total load of the paraliel connecting sections. See table I for
bus bar rating.

3.4.7.1 Bus bar insulation.- Unless bus bars are covered by insulation or are inaccessible from the
front, after units are removed, they shall have two coats of red colored insulating paint. The coating shall
have an insulation resistance value of at least 500 volts per mil of thickness. Bus joints or connectors shall
not be painted, either before or after assembly. ' ’

3.4.8 Arrangement.- Pushbuttons, indicating lights and fuseholders shall be mounted on small mounting
plates in the unit.” An opening shall be provided in the unit door to permit the pushbuttons, indicating lights
and fuseholders to protrude through the door and shall be of such size that the edges of the opening will over-
lap the mounting plates when the door is closed. A layer of gasket material, preferably rubber, shall be
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placed on the door or mounting plates where the overlap occurs to provide dripproof protection. Auxiliary
relays, if required, ‘shall be located in the stationary structure and not be withdrawn with the controller unit
(see 6,1), They shall be wired to the terminal boards. The doors shall be arranged so that they can be closed
and latched after removal of a unit,

Table I - Ampere rating of rectangular bus bars placed on edge.

A, C. ampere rating
Nl;)x;l?:x;not Slzie o}{ bars Crosz ::aitxonal 60 cycle
parallel (inches) (square inches) Copper bus,
silver surface

1 3/4x1/8 0.094 210
1x1/8 125 285

1-1/2x1/8 .188 425

2x1/8 .250 555

3/4 x 3/18 140 265

1x3/16 .188 355

1-1/2x3/16 278 550

2x3/16 375 700

3/4x1/4 .188 295

1x1/4 250 410

1-1/2x 1/4 .375 600

2x1/4 500 780

2-1/2 % 1/4 .625 1,000

3x1/4 160 1,140

4x1/4 1.000 1,425

5x1/4 1.250 1,760

8x1/4 1.500 2,100

2 (1/4 inch apart) 2x1/4 1.000 1,350
: 3x1/4 1,500 1,825
4x1/4 2,000 2,280

5x1/4 2.500 2,740

6x1/4 . 3.000 3,140

3 (1/4 inch apart) 3x1/4 2,250 2,200
4x1/4 3.000 2,660

5x1/4 3.750 3,200

6x1/4 4,500 . 3,600

3.4.9 Terminal and wire marking,~

3.4.9.1 External connections.- All terminals for external connections shall be permanently marked in
accordance with MIL-STD-195. The marking shall be such that it remains intact and does not interfere with
the connection of the incoming leads. The marking shall be visible after the connection is made.

3.4.9.2 Wiring identification.- All internal wiring using wires over 18 inches long and all wires in har-
nesses or bundies shall be permanently marked. The wires shall be marked at each end by stamping the
identification on an insulated sleeve which shall be slipped over the wire elose to the terminal, The marking
shall correspond to that shown on the wiring diagram.

3.4,9.3 Wiring practice.- Circuitous routing of wiring shall be avoided. Wiring may be neatly formed '
into bundles {multiple wires) and laced or secured by sleeving. Wire bundles shall be supported or clamped
in a manner which will prevent chafing of the insulation. Fanning strips may be used to position wiring at
terminal boards, Wire groups running from hinged panels shall be provided with slack and shall be formed
and clamped so that sharp bends do not occur in either the open or closed position. Gromments shall be pro-
vided for protection of insulation where wires are run through holes. Care shall be exercised in the running

4
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of wires to insure that they are not carried over or bent around a sharp corner or edge which might in time
abrade the Insulation, '

3.4.10 - Noise.- If low noise equipment is required, ft shall be designed to meet the requirements of MIL-
E-22843. The grade shall be as specified (see 6.1),

3.4.11 Phase rotation.- When facing the front of a section or control center, the phase rotation shall be
A, B and C respectively, Trom right to left, top to bottom or front to back.

3.4.12 Silver surfacing of buses.- The contact surfaces of bus bars and main connections shall be silver
plated,

3.4.13 Creepage and clearance.- Creepage and clearance distances for all appurtenances shall conform
to MIL-E-~917, For all other live parts, such as bus work, the values shall conform to table II.

Table II - Creepage and clearance for bus bar.

Insulation distances to ground
or to opposite polarity
Voltage Surface creepage
In air Bottom
and side T°fl"ﬂ:§/
surfaces surlace
Inches Inches Inches
115 a.c. 1/2 15/16 1-1/8
440 a.c. 25/32 1-9/16 2

1/ Values for top creepage apply to flat surfaces or to curved surfaces presenting sufficient
irregularities to permit accumulation of dust and moisture. Values are not intended to
apply to simple cylindrical surfaces having a radius of 3 inches or less where side creep-
age values will apply.

3.5 Enclosures.- Enclosures for control centers shall conform to the dripproof requirements of NEMA
Standard IC1 when inclined to 45 degrees from normal position and be dead-front, deck mounted with provision
for sway bracing from the top.

3.5.1 General.- The sections shall be composed of stacks of vertically arranged controller units or
breaker units mounted together in such an integral framework to form a free-standing structure. The frame-
work of the enclosure of each section shall be fabricated from steel angles, channels, or other structural
shapes or formed members. Each edge shall be formed by a length of a structural shape, formed member or
formed members welded to effect a continuous length. Intermediate supporting members shall be provided
for the support of circuit breakers or controller units. The framework shall be fabricated by welding except
when disassembly is necessary for replacement of appurtenances. In these cases, bolting shall be employed.
Riveting shall not be used in the assembly.

3.5.2 Drawout features.- Each group control section shall be internally subdivided into compartments
into which are inserted controller units containing circuit breakers or line fuses and magnetic controllers.
Barriers shall be provided between individual units and between units and bus work and cable connections.
This compartmentation may be provided by enclosures or be provided integrally with the individual controller
units, The units shall be completely drawout. The line, load and control circuits shall be drawout. Positive
means of alignment, such as horizontal guide rails or suitable positioning devices, shall be provided for sup-
porting and aligning the unit during its removal or replacement, Plug-in units for the line side and feeder side
power connections shall have silverplated, pressure type disconnecting slip connectors of high strength cop-
per alloy. A latching mechanism shall be provided jor each controiler unit so that it will be impossible to
completely remove the unit without first releasing the latch. The terminal points of the disconnecting stabs
shall be suitable for front access so that control and power wiring may be worked on readily after the unit is
removed. An arrangement shall be provided on drawout, to short circuit all normally closed auxiliary con-
tacts brought out to disconnecting stabs. Each unit shall be held in place by means of quick captive screw
fasteners or other suitable means arranged so that the units can be removed or replaced readily without access

5
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to the rear of the structure. Units shall be able to be placed on a bench or the deck in its normal mounting
orientation without damage to structure or the disconnecting stabs.

3.5.3 Access doors.- The enclosures for load centers shall have hinged doors except over wiring spaces
and distribution units. Removable covers may be provided over wiring spaces and distribution units, Doors
and covers shall be secured by captive thumb screws or other fasteners with all parts captive. The doors of
group control sections shall not be attached to the drawout units. .

3.5.4 Side and rear enclosures.- Solid metal sheets shall be provided for the side and rear enclosure of
load centers, These sheets shall not be removable as complete iront access is required. Ventilation louvers
should not be provided in the side or rear enclosure.

3.5.5 Top enclosure.- The top of each control center shall be enclosed by a sheet cover, which shall be
of suitable dripproof design to prevent dripping water or falling objects from affecting the operation of the
control center. The top drip shields shall not interfere with adjacent sections.

3.5.8 Lifting angle and foundation channels.- Control centers shall be provided with removable lifting
angles across the top., Where a control center consists of more than one section, the sections shall be bolted
together and mounted on removable foundation channels for shipment.

3.6.7 Ventilation,- Adequate provlslon' shall be made for ventilation of each section to meet the maximum
temperature limitations of MIL-C-2212 and MIL-C-17361.

3.5.8 Cable entrance.- Cables shall enter the control center through the bottom unless otherwise
specified (see 6.1). The design arrangement shall provide for proper cable connections without restriction
of access features,

3.6 Outboard re}%nlr l'@1,gzzx'ts.- Repair parts shall be furnished in accordance with MIL-C-17361 for circuit
breakers and MIL-C-2212 for all other equipment. For the purpose of computing a set of repair parts and
consolidating spares, a controller unit shall be synonymous with controller in accordance with MIL-C-2212.

3.7 Drawings.- Drawings shall be furnished in accordance with MIL-D-863, Classes C and D. Duplica-
-tion of information between types of drawings shall be kept to 2 minimum, )

3.7.1 Class C drawings.~ Figures 1a, 1b and lc shall be used for guidance purposes in the preparation
of basic design drawings. These drawings shall include the following minimum data:

(2) Details of drawout mechanisms.

(b) Mechanical construction details and arrangement.

(c) Description of removal procedure for controller units and individually mounted circuit breakers.

(d; Overload heater coil table.
Elementary and wiring diagrams of each standard controller unit. These may show possible

connections to remote devices,

{t) List of material for standard controller units and distribution units. The lists of material shall
show the manufacturer's name and sufficient information to readily identify the equipment for
replacement purposes,

3.7.2 Class D drawings.~ Ships drawings shall be prepared at the direction of the pur nasing activity
and contain the following minimum data: )

(1) Dimensional front plan, and side section views of the load center showing overall dimensions,
location of required equipment, location of main bases and connections thereto,

(b) A dimensional floor or mounting view to show arrangement of anchor bolt drilling,

(c) Identification of applicable ships for purchase contracts.

(d) Center of gravity and weight.

(eg Cross reference to applicable class C drawings.

Elementary of each controller unit.

(¢) Wiring diagram of each section.

(h) A one-line wiring diagram of main power circuits. Circuit breakers, fuses, contractors or other
power circuit switching and protective equipment shall be shown as required.

(t) Quantity and size of cable connectors to be furnished by shipbufider,
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() A list of material including material not covered by 3.7.1(f). It shall show the manufacturer's
name and address and sufficient information for identification and replacement purposes.,

3.8 Identification plates.- Identification plates shall conform to MIL-C-2212 and shall be marked as
specified (see 6.1). Connection diagrams for the controller shall be furnished in accordance with MIL-C-2212.
The diagrams may be placed in a holder in the wiring space or in such location as space permits,

3.9 Manuals.- Manuals shall be in accordance with type II of MIL-M-15071.
4. QUALITY ASSURANCE PROVISIONS

4.1 Responsibility for inspection.- Unless otherwise specified in the contract or purchase order, the
supplier is responsible for the performance of all inspection requirements as specified herein. Except as
otherwise specified, the supplier may utilize his own facilities or any commercial laboratory acceptable to
the Government. The Government reserves the right to perform any of the inspections set forth in the speci-
fication where such inspections are deemed necessary to assure supplies and services conform to prescribed
requirements. :

4.1.1 Quality control system.- The supplier shall provide and maintain a quality control system accept-
able to the Government for the supplies covered by this specification. The system of quality control shall be
in accordance with MIL-Q-9858.

4.2 Preproduction inspection.- Preproduction inspection shall consist of the examination and tests speci-
fied in table III. Three copies of the test report with drawings of the equipment shall be forwarded to the
Bureau of Ships. Release for manufacture of the remaining equipment shall be given by the Bureau of Ships.

Table HI - Test agenda.

p ) Quality
Description and order of test Preproduction Comparison conformance Test
inspection inspection inspection paragraph

Workmanship, fit and

materials X - X 4.5.1
Weight X - - 4.5.1
Creepage and clearance X - - 4,5.2
General operation X - X 4.5.3
Temperature rise - X - 4,54
Vibration - X - 4.5.5
Insulation resistance X - - 4.5.6
Shock - X - 4.5.7
Dielectric strength X - X 4.5.8
Noise X - X 4.5.9

4.3 Comparison inspection.- A sample, from the first production run, of one control center of each de-
sign shall be subjected to the tests specified in table ITI. Thereafter, a control center of each design shall be
tested each three yearsor after each change in design that affects conformance to the requirements of this
specification. Three copies of the test report should be forwarded to the Bureau of Ships.

4.4 Quality conformance inspection.- Each control center shall be subjected to the examination and
tests specified in table TII.

4.5 Test procedures.-

4.5.1 Workmanship, {it and materials.- Each equipment shall be given a thorough examination to deter-
mine that the design, material and workmanship conform to this specification. The fit of parts shall be ob-
served with particular reference to interchangeability of replaceable parts. Conformance to approved
drawings, with respect to material, finish, construction, dimensions and weight shall be verified. This ex-
amination should not include disassembly to the point that performance, durability or appearance would be
affected.
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45,2 Creepage and clearance.- Creepage and clearance distances shall be demonstrated by actual
measurement to be in accordance with MIL-E-917 for confroller units and table II for bus bar,

4.5.8 General operation.- General operation includes all tests necessary to ascertain that the required
operating features function properly, In particular, it shall be determined that the required sequence of op=
eration has been attained and that under voltage protection devices and other control devices operate as re-
quired.

4.5.4 Temperature rise.~ The test methods to be employed and the precautions to be observed in con-
ducting temperafure rise tests shall be in accordance with MIL-C-2212. The temperature rises shatl not be
exceeded when testing completely assembled units at rated voltage and current.

4.5,5 Vibration,- Equipment shall be subjected to the type I vibration tests of MIL-STD~167. Operation
shall be checked at each frequency of vibration, Swaybracing shall not be used.

4.5.6 Insulation resistance.~ Insulation resistance shall not be less than 10 megohms. The measurement
shall be made with an insulation-resistance-indicating meter with a full scale reading of 100 or 200 megohms,
an open circuit voltage of 500 volts and a voltage of at least 450 volts across of resistance of 1 megohm. The
temperature shall be measured and recorded. If the insulation resistance is less than 25 megohms, the rela~
tive humidity shall be measured and recorded. Insulation resistance measurements shall be corrected to
25C. Corrections shall be made on the basis of insulation resistance doubling for each 15C decrease in tem-
perature. No correction shall be made for humidity.

4.5.7 Shock.~ Shock tests shall be conducted on the control center structure in accordance with MIL~S-
801, Breakage or appreciable distortion of any parts, including mounting bolts, will be cause for rejection,
If the structure passes the test, it may be furnished, after reconditioning, as an item under a contract.

- 4.5.8 Dielectric strength,- The dielectric strength test shall be conducted without breaker and control-
ler units installed. The equipment shall withstand, for a period of 1 minute, a dielectric test of twice the
rated voltage plus 1000 volts r.m,s. or 1 second at 20 percent higher voltage. The frequency of the test volt-
age shall not be less than the rated frequency of the equipment and in no case less than 60 cycles.

4.6.9 Noise.~ If required, noise tests shall be conducted in accordance with the procedure for solidly
mounted equipment of relatively light construction as specified in MIL~E-22843 (see 6.1). All devices shall
be energized simulating actual operation, If the equipment does not utilize internal resilient mounts, air-
l(zorng x;oist; tests need not be conducted. Short test reports as specified in MIL-STD-740 shall be furnished
sece 3.4,10),

5. PREPARATION FOR DELIVERY

5.1 Domestic shipment and early equipment installation and for storage of onboard repair parts.-

5.1,1 Control centers,-

5.1.1.1 Preservation and packaging.~ Preservation and packaging shall be sufficient to afford adequate
protection against corrosion, deterioration and physical damage during shipment from the supply source to
the using activity and until early installation and may conform to the suppliers commercial practice when such
meets these requirements,

5.1.1,2 Packing.- Packing shall be accomplished in a manner which will insure acceptance by common
carrier at the Iowes%: rate and will afford protection against physical or mechanical damage during direct
shipment from the supply source to the using activity for early installation, The shipping containers or
method of packing shall conform to the Uniform Freight Classification Rules and Regulations or other carrier
regulations as applicable to the mode of transportation and may conform to the suppliers commercizal practice
when such meets these requirements,

5.1,1.3 Marking.- Shipment marking information shall be provided on interior packages and exterior
shipping containers in accordance with the contractor's commercial practice. The information shall include
aomenclature, Federal stock number or manufacturer’s part number, contract or order number, contractor's
name and destination,
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5.1.2 Onboard repair parts.- Onboard repair parts shall be packaged in heat sealable, laminated paper
and foil bags or in heated sealable plastic film. Shipping containers and methods of packing shall comply with
the carrier's regulations applicable to the mode of transportation. Interior and exterior shipping containers
shall be marked with the Federal stock number,

6. NOTES
6.1 Ordering data.- Procurement documents should specify the following:

a) Tifle, number and date of this specification.
(b) Design characteristics of controller units (see MIL-C-2212),
(c) Arrangement and quantity of group control and distribution sections (see 3.4.1).
(d) Requirement for and location of terminal boards and cable entrance if not at bottom of control
center (see 3.4.1, 3.4.3 and 3.5.8). : :
(e) Quantity, arrangement and identification of unit types (see 3.4.2).
() Identification and rating of circuit breakers for the distribution sections and motor full load
ampere ratings (see 3.4.2 and 3.4.5). .
(e) Short) circuit current for which bus bar is to be braced if greater than 25,000 amperes (see
3.4.7).
(h) Rating of bus work for distribution sections (see 3.4.7).
(i) Quantity of auxiliary control relays (see 3.4.8).
() Indicating lights, if required (see 3.4.8).
(k) Location and type of master switches (see MIL-C-2212).
(1) Grade of low noise equipment, if required (see 3.4.10 and 4:5.9).
(m) Number of sets of repair parts required (see 3.6).
(n) Marking and location of identification plates (see 3.8).

6.2 Preproduction.- Invitations for bids should provide that the Government reserves the right to waive
the requirement for preproduction samples as to those bidders offering a product which has been previously
procured or tested by the Government, and that bidders offering such products, who wish to rely on such pro-
duction or test, must furnish evidence with the bid that prior Government approval is presently appropriate
for the pending procurement.

Preparing activity:
Navy - Ships
(Project 6110-N0558h)
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DOWN O SIDE AND BACK

LIST OF MATERIAL __ QUANTITIES ARE FOR ONE GROUP
NAME OF PIECE | materiac | wrLseec | SPARKS
SECT I0R ERCLOSURE S REQI ASSEM. HiIL=G- 3972233h-4
SECT 10K ERCLOSURE JAS R} ASSEM. KiL-G- 39722346
S12E 2 UNIY ASSEM, S #D)| ASSEM. HiL-c-2212 675&50"5
SIZE 3 UNIT ASSEM, S RG] ASSEH, HiL-C-2212 6796ED191
CT. SREAKER( 130 )AQILF 100 RS REQ| ASSEM, KIL-C-17361 7800J377Y
CT.BREARER( 250 JAQALF 100 AS RO ASSEM. MIL=C-1736) 7900J3781
NB47 RELAY s ASSEM. MIL-C-2212 89578024~ 1AQ
NAMEPLATE( GROUP) RS REO| PLASTIC KiL-P~-150378 | 8073729
TERM.BDS.30 AKPS.{12TERH.)MAS Rt ASSEH. MIL=Ce2212 80-95816
TERM,60S. IGOAMPS . {STERM, ) WS R ASSEK. HIL=Ce2212 80-21180
CIALUIT BREAXKER HAMEPLATE KS KRB PLASTIC HIL-P-1503786 | 3073728
INTERLOCK SW, IS REO| ASSEM. MIL-C-2212 86-4774k
COMPOSITE DIAGRAX 1 SEE SHIPS PLAN
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10 _WITHDRAW AND REPLACE URITS
WARNIKG: BE SURE CIRCUIT BREAKER IS N THE GFF POSITION BEFORE OPERING DOOR.

TURN BOTH DOCR LATCH SCREWS COUNTER CLOCKWISE AS FAR AS POSSIALE. OPEN DOOR AND TURN
EACH OF THE & UNIT LATCH SCREWS COUKTER CLOCKWISE UNTIL THE LATCH IS FREE OF THEL SLOT,
GRASP BOTH HAHD GRIPS AND WITH A SLIGHTLY UPWARD MOT[ON PULL UNIT FORWARD.

T0 REPLACE UN{T BE SURE CIRCU(T BREAKER IS IN THE OFF POSITIOH., GAAS? BOTH HAND
GRIPS AND WITH THE TOP OF THE UNIT TILTED SLIGHTLY FORWARD PUSH [NTO CELL AS FAR AS
POSSIBLE. KEEP GRASP ON YOP HAKD GRIP AHD TURN UPPER LATCH SCREWS CLOCKWISL UNTIL
LATCHES ARE ENGAGED IR SLOTS. RELEASE HAND GRIP AND TURN LOWER RIGNT HAND LATCH
SCREW UNTIL A SLIGHT PRESSURE S EXERTED OK THE SLOT SRACKET. PUSH ON LOWER RIGHT
HAND OF UNIT UNTIL LATCH SNAPS INTO SLOT, DO SAXE ON THE LOWER LEFT HAKD SIDE AND
THEN TIGHTEN ALL LATCH SCREWS.

8E SURE BOTH DOOR LATCH SCREWS ARE FULL OPEH THEN CLOSE DOOR AND TURN LATCH SCREWS
CLOCKWISE UKT 1L TIGHT,

70 REKOVS NRCUIT BIUK[RS

NIRNIHG: 8E SURL CIRCUIT SREAKERS ARE IH TKE an 'ONI‘(OK BEFORE REMOYING COVER PLATE,
TURR THE COYER PLATE LATCH SCREWS COUNTER<CLOCKWISE AS FAR AS POSSIBLE. LIFT OFF
| COVER FLATE THE CIRCUIT BREAKERS CAN THEN BE REMOVED 8Y PULLING THEM FROX THEIR
1l MOUNT ING 8LOCKS,

;{‘ AFTER REPLACING THE CIRCUIT SREAKERS ON THEIR KOUHT IKG BLOCKS REPLACE THE COVER
”ﬁ- PLATE AHD TIGHTEN ALL OF THE LATCH SCREWS,
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1PTIVE DATA

A. EXCEPTIONS 70 HILITARY SPEC, KIL-G- ARE: NONE
8. RATING: SEL SHIP EQUIP. DWGS,

C. DUTY: CONT INUOUS

0. TYPE: ACROSS THE LIKNE

E. ENCLOSURE: DR IPPROOF

F. AMBIENT: 50 DEG. C.
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LIST OF MATERIAL QUANTITIES ARE FOR ONE CONTROLLER LIST OF MATERIAL QUAN
ey NAME OF PIECE o | mareriaL | wTL. seec. BEaRLS REMARKS ) NAME OF PIECE oo | waterial
i | 4 conrmoy unr Si3r % | V13| e Allcezdly | (o ioReioasy  JecL D THO S | o |ous ean assen.1/6xt 1/2n | 2 [assiw,
21| Naghi coNTACTOR 1] ] assen. KiL-c-2212 | 8957£p29-240 N113 .18, 0C, 15_[BUS BAR ASSEM, 1/kX2 1/2" 1 |assen.

22 | Kgu6L CONTACTOR -[1] assen.’ HIL-C-2212  }8957ED31-2AQ  JUNITS 1£,30.3E 16 FER I BLock(6)( 10004 |10 |assn,
23 | CT.BREAKER AQ3-LF100 1]1] Assex. HIL-¢-12361 | 75000377x 17_[PEAY |OKARY: oex( 12)(30)a zussm.
24 | pususutTON 11} assen. HiL-c-2212  |53-6u662

25 | PANEL 1[1] srea Atsi-11 . 15xe] 184-17086

26 | RaMEPLATE, UNIT 1] eastie HIL-P- 150378 |230-37271

27 | suse noLoen fu] assen. KIL-F- 19207 0-s1552"h]

28 | 30 AMP.12PT.ORAWOUT 8LOCK| 1]1] AssEN, HiL-c-2213 | 80-22326

29 [ 100AKP .6PT. ORANOUT BLOCK | 1] 1| AssEn. Mit-c-2212_ |80-22317

30 | NAMePLATE 1] 1| CORRERETAT 130+ 1164A%

31 | WanepLaTE, FUsE 11| prastic MiL-P-150378 |230-3498)

32 | MAMEPLATE, FUSE IDENT, | k|t | COVERCIAL 130-32470

33 | 9501 OVERLOAD RELAY 1] 1] assen. MIL-C-2212 | 8857ED14~04AR

34 | GROMMET  SOUKD KOUNT # i ] Assen. HiL-c-2212 | 1930480-3

35 | OVERLOAD HEATER COIL 2]z HiL-c-2212 | FEE HEATLR

36 | Fuses | assen, [Miier-isten rYPE_Féo
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DOOR PANEL @ &
LATCH OUTLINE

UNITS=- SIZE 2 AND 3
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. * MIL-C-237,2(SHIPS]
TITIES ARE FOR ONE GROUP REVISIONS
MFR

. | ML sPeC. ﬁ‘ﬁ?xﬁo REMARNKS REV. DESCRIPTION [TTT0 [ BITE

QQ-c-504 25-186333

QQ-C-S04 25-187072
—JMitec-2212 80-22316
_lMi-ceaz12 80-22327 LIST OF O BOARD REPAIR PARTS

WE IGHT OF OHE SCT OF ON BOARD REPAIR PARTS {UNBOXED)OOLES.(EST.)

PC. | KO, | RHO.
NO.
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Figure 1b.

sers | rea NAME OF PART PARY KO,
STV
3 |asem SIZE 3 UMIT ASSEMBLY
23A AQ8-LFT00 BREAKER 14520390002
238 ] 25D AMP.TRIP UNIT(18,1C,10,3€) 14520384015
3¢ 1 500 AP, TRIP UNIT (1A) 14520384017
230 3 FUSE CURR.LIMIT (15+25A) 13 13€743402
23t 3. | FUSE CURR.LIHIT (50+1004) 13 13€743403
23F 1 FUSE HOUSING . 13136742401
26 ' 150 AMP,TRIP 34,38 14520384013
21 ps ReQ) CONTACTOR-NBOL ) 9657€029-2AQ
21A 8 CONTACT, STAT, 623+3USk
18 & CONTACT, HOVABLE 623-3081
21C 8 CONTACT, STAT. INTER. 623-2912
210 4 CONTACT, MOY. IRTER. 623-3004
21E 4 SPRING, CONTACT 469-2291
2IF 2 SPRING, MAG, FRAME 569-2240
216 1 COIL. SHUNT (4lov,) 19-1620-32
33 s ALOAD RELAY-H3501 8957€014-9AQ
334 i HEATER €OIL PKGS. SEE TABLE
27 psam FUSE_HOLDERS
274 4 HOLDER, FUSE TYPE FHLI2G
&k hsreo N[T_ASSEMBLY
238 AQB-LF 1060 BREAKER 14520390002
236 1 50D AMP.TRIP UNIT 30 14520384017
234 ) 750 AMP.TRIP UHIT 3E€,IE 14520384020
23J 3 FUSE CURR.LIKIT (50~100A) 1313C742k03
23K [ FUSE HOUS ING 13 136742401
22 psxm NTACTOR < KRUS 1 £957ED3 1-2AQ
224 ] CONTACT, STAT, HAIN 6233001 .
28 4 CONTACT, MOY. MAIN 623 -3008
¢ 4 SPRING, MOV, MAIN COKT, £69-1970
220 2 SPRING, MAG, FRAME 569-2206
22E 16 CONTACT, STAT. IKTER, 623-2912
227 L COKTACT, MOY. INTER, 623 -3004
226 1 COIL, SHUHT 19-1587-30
33 psxo ERLOAD RELAY-NO! 8957€D14-9A11
134 1 HEATER COIL PKGE, SEE TABLE
27 psem BER:
274 4 HOLDER, FUSE SEC PC.27A ABOvE
16 ls e HTERLOCK
164 ) ELEMENT, INTERLOCX 86-a7774
28 psem JERKIRAL 8 0CK 80-22377
284 12 CLIP, STAT. CORTACT 23-29657
288 12 BLADE, MOV. CORTACT 23-29688
29 pseo TERKINA 80-22316
29A [ CLIP, STAT, CONTACT 23-29660
298 3 BLADE, HOV. CONTACT 23-29674
5 pspm RCU|T GREAKER
SA AQd-LT 100 BREAKER 14520395002
53 1 150 AMP.TRIP UNIT(UNITS 2L,2r) 14520384013
5¢ 1 250 AMP.TRIP UNIT(UHIT 24) 14520384015
50 1 500 AMP.TRIP UNIT{UKIT 20-28) 14520384017
H3 1 1000 AMP.TRIP URIT 14520384023
(UNITS 2€,26,2H,2J)
56 3 FUSE CURR.LIMIT {15-254) 1313¢743ko02
] 3 FUSC CURR.LIMIT (50-100A) 1313C743403
54 [ FUSE HOUSIKG 13 13¢742001
§  psr LIRCUIT BREAKERS
6A AQB-LF250 BREAKER 14520820002
68 1 150L, AHP, TRIP UNIT 1452082 1020
{URITS 2M,2N)
6¢c 1 225 L4 AMP,TRIP UN(T 1452082 1025
{URITS 2x,2L)
1] 3 FUSE CURR.LINIT 13136743401
6 1 FUSC HOUS ING 14520832001
7 fjssee Ay H agsn:w--uq
74 4 COHTACT, STAT.MAIN R.H,. 623-2871-5
78 4 CONTACT, STAT.MAIN L.H, 623-2871-6
¢ L CONTACT, HOV.HAIK 623-2129-3
70 8 CONTACT,STAT. IKTERL, 623-2912
b3 2 CONTACT ,BAR HOV. INT,N.C. 623-267¢
” 5 SPRING MOY.MAIR CONT, 569- 1406
76 2 SPRING,HAG, FRAME 469-2022
™ ] €O 1L, SHUNT 19-1545-37
BAS|C DESIGN DRAWING SPARKS MFG CO.
OURTOWN, UsA

GROUP CONTROL
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wus REAR VIEW

CONTACT CLOSED WHEN CELL (o 2
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CONNECTIONS FOR SIZE 2 UNITS CAT. NO. 6796EDI8E

bus REAR VIEW
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