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141LITARY SPECIFICATION

CENSRATOR , ALTERNATING CURRENT, 60-HERTZ
(NAVAL SHIPBOARD USE)

This specification is approved for use by the Naval Sea
Department of the Navy, and is available for use by all
Agencie9 of the Department of Defen9a.

SysternsCommand,
Departments and

1. SCOPE

round rotor1.1 m. l%is specification covers salient pole and
(cylindrical), continuous duty, 60 hertz (Hz), constant epeed, single- and three-
phase generators, up to 8000 kilowatts (kW).

2. APPLIcABLE DOGUMSNTS

2.1 Government doc wne~.

The following specifi -
document to the extent

2.1.1 scandards. and
cations, standards, and handbooks form a part of this
specified herein. Unless otherwise specified, the issues of these documents are
those listed in the issue of the Department of Defense Index of Specifications and
Stsndards (EKIDISS)and supplement thereto, cited in the solicitation (see 6.2).

SPECIFICATIONS

FEDEML
J-W-1177
J-W-1177/20

J-V-1177/22

—

Wire, Fk+gnet, Electrical, General Specification.
Wire, t4agnet, Electrical, Class 155, Type DgV,
Polyester-Class -Fiber-Covered, Round.

Wire, Magnet, Electrical, Class 155, Type CV,
Glaaa-Fiber-Covered, Rectangular.

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 SyBternsCommand, SEX 5523, Department of the Navy,
Washington, DC 20362-5101 by using the self-addressed Standardization Document
Improvement Proposal (DD Form 1426) appearing at the and of this document or
by letter.

MEG N/A FSC 6115
~. Approved for public release: distribution is unlimited.
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MIL-G-3124D(SH)

FEDERAL (Continued)
FF-B-171
FF-B-185

FF-B-187
GG-T-321

QQ-A-250

QQ-A-250/l
QQ-A-601
QQ-S-365

QQ-T-390

PPP-F-320

MILITARY
MIL-M-14

MIL-S-901

MIL-E-917

MIL-P-997

MIL-C-1213
MIL-S-1222

MIL-E-2036
HIL-R-2729

MIL-G-3087

MIL-C-5015

MIL-P-15024

MIL-P-15024/5 -
MIL-P-15037 -

MIL-S-15083 -
MIL-T-15377 -
MS16142

Bearings , Ball, Annular (General Purpose) .
Bearings, Roller, Cylindrical; and Bearings,
Roller, Self-Aligning.
Bearing, Roller, Tapered.
Thermometers , Self-Indicating, Liquid- in-Glass for
Machinery and Piping Systerns.
Aluminum and Aluminum Alloy Plate and Sheet:
General Specification for.

Aluminum 1100, Plate and Sheet.
Aluminum Alloy Sand Cast ings.
Silver Plating, Electrodeposited: General
Requirements for.
Tin Alloy Ingots and Castings and Lead Alloy Ingots
and Castings (Antifriction Metal) for Bearing
Applications.
Fiberboard; Corrugated and Solid, Sheet Stock
(Container Grade) , and Cut Shapes.

Molding Plastics and Molded Plastic Parts,
Thermosetting.
Shock Tests, H.1. (High-Impact) ; Shipboard
Machinery, Equipment and Systems, Requirements
for .

Electric Power Equipment, Basic Requirements (Naval
Shipboard Use) .
Plastic Material, Laminated, l%ermosetting,
Electrical Insulation: Sheets, Glass Cloth,
Silicone Resin.

Cups, Grease.
Studs, Bolts, Hex Cap Screws, Socket Head Cap
Screws and Nuts.

Enclosures for Electric and Electronic Equipment.
Regulator Sets, Voltage, A.C. Generator, Naval
Shipboard Use.

Generator Sets, Steam Turbine (Direct and
Alternating Current) Naval Shipboard Use.
Connectors , Electrical, Circular Threaded, AN Type,
General Specification for.
Plates, Tags and Bands for Identification of
Equipment.

Plates, Identification.
Plastic Sheet, Laminated, l%ermosetting, Glass-
Cloth, Melamine-Resin.
Steel Castings.
Temperature Monitor Equipment Naval Shipboard.
Boss, Gasket Seal Straight Thread Tube Fitting,
Standard Dimensions for.

.

.
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MILITARY (Continued)
MIL-E-16298 -

FIIL-T-16366 -

flIL-O-16485 -

MIL-L-17331 -

liIL-E-17555 -

HS17828

HS17829

MIL-L- 19140 -
tiIL-c-19836 -

IiIL-C-21296 -

IIIL-C-2141O -

UIL-G-22077 -

)41L-H-22663 -

MIL-I-24092 -

MIL-I-26137 -

HIL-T-24388 -

tilL-T-2&388/8 -

tiIL-C-2&6&3 -

tlIL-c-2h6fJ3/16-

MIL-U- 30508 -

t41L-G-3124D(SH)

Electric Machines Having Rotating Parts and
Associated Repair Parts: Packaging of.

Terminnle, Electrical Lug and Conductor Splices,
Crimp-Style.

Olumaeters, Insulation Resistance- Indicating,
Portable.

Lubricating Oil, Steam Turbine and Geer, ?loderate
Service.
Electronic and Electrical Equipment, Accessories,
and Provisioned Iteme (Repair Parts) : Packaging
of.

Nut, Self-Locking, Hexegon, Regular-Height,
(Non-metallic Insert) 250”F, Nickel-Copper Alloy.

Nut, Self-Locking, Hexagon, Regular Height, 250”F,
(Non-Metallic Insert) Non-Corrosion-Resistant
Steel.

Lumber and Plyvood, Fire-Retardant Treated.
Coolers, Fluid, Industrial, Air, fiocor and
Generator, Naval Shipboerd.

Generator Sets, Diesel Engine, L50-Volt, 60 Hertz
A.C., Single and Win Engine Driven, Naval
Shipboard.

Coverning Systems, Speed and Load-Sensing (For
Electric Cenerator Sets).

Generator Sets, Gas Turbine, Direct and
Alternating Current Naval Shipboard Use.
Heaters, Space, Electric: 810wer, Radiant and
Turret (Naval Shipboard).
Insulating Varnish, Electrical, Impregnating,
Solvent Containing.
Iron Ceetings, Nodular Craphitic (Ductile Iron)
and Nodular Graphitic (Corrosion Resisting,
Auetanitic, Low t’lagneticPermeability) (For Ship-
board Application) .

Thermocouple and Resistance Temperature Element
Aesembliee, General Specification for (Naval
Shipboard).

Thermocouple and Resie tance Temperature Element
Assemblies, Type RTE (EM Installation).
Cable and Cord, Electrical, Law Smoke, For
Shipboard Use, General Specification For.

Ceble, Electrical, 1000 Volts, Type 63TSGU
(Including Variation 3STSGA).

Wire, Armature Banding.

3
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MIL-G-3124D(sH)

MILITARY
MIL-STD-167- 1 - Mechanical Vibrations of Shipboard Equipment (Type

I - Environmental and Type II - Internally
Excited)

MIL-STD-195 - Marking of Connections for Electric Assemblies.
MIL-sTD-278 - Welding and Casting Standard.
MIL-STD-454 - Standard General Requirements for Electronic

Equipment.
MIL-STD-461 - Electromagnetic Emission and Susceptibility *

Requirements for the Control of Electromagnetic
Interference.

MIL-sTD-462 - Electromagnetic Interference Characteristics, *
Measurement of.

MIL-STD-740- 1 - Airborne Sound Measurements and Acceptance Criteria
of Shipboard Equipment.

HANDBOOKS

MILITARY
NIL-HDBK-298 - Selection, Installation and Troubleshooting of

Resistance Thermometers and Thermocouple Sensors.

(Unless otherwise indicated, copies of federal and military specifications,
standards, and handbooks are available from the Naval Publications and Form
Center, (ATTN: NPODS) , 5801 Tabor Avenue, Philadelphia, PA 19120-5099. ) ●

2.1.2 Other Government documents . drawings. and rxIblications The following
other Government documents , drawings, and publications form a part of this
document to the extent specified herein. Unless otherwise specified, the issues
are those cited in the solicitation.

DIViWING

NAVAL SEA SYSTSMS COMMAND (NAVSEA)
810-1385861 - Flanges , Sea Water 700 PSI Max.

(Application for copies should be addressed to the Naval Publications and
Forms Center, (ATTN: NPODS) , 5801 Tabor Avenue, Philadelphia, PA 19120 -5099.) .

2.2 Non-Government publications. The following document(s) form a part of
this document to the extent specified herein. Unless otherwise specified, the
issues of the documents which are DOD adopted are those listed in the issue of the ●

DODISS cited in the solicitation. Unless otherwise specified, the issues of
documents not listed in the DODISS are the issues of the documents cited in the
solicitation (see 6.2) .

4
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MIL-c-312&D(SH)

AMERICAN SOCISTV FOR TESTING AND MATERItW3 (ASTM)
A47 - Standard Specification For Ferritic tlallenble Iron

Castings. (DoD adopted)
A 6G1 - Standard Specification For High-Strength Low-Alloy

Structural Manganese Vanadium Steel. (DoD adopted)
E 208 - Standard Test 14ethod For Conducing Drop-Weight Test to

Datermine Nil-Ductility Transition Temperature of Ferritic
Steels.

(Application for copies should be addressed to the American Society for
‘t Testing and Iiaterials, 1916 Race Street, Philadelphia, PA 19103.)

UNDERWRITERS IASORATORIES INC. (UL)
UL 1446 -

*
Systems of Insulating Materials - General.

(Application for copies should be addressed to the Underwriters Laboratories
Inc. , publications Stock, 333 Pfingsten Road, Northbrook, IL 60062. )

(Non-Covarnment standards and other publications are normally available from
the organizations that prepara or distribute the documents. These documents also
WY be available in or through libraries or other informational services. )

2.3 Prder Of vrecedence. In the evant of a conflict betveen the text of
this document and the references cited herein, the text of this doc~ent takes

@

precedence. Nothing in this document, however, superaedea applicable laws and
regulations unless a specific exemption has been obtained.

.,::=

3. RSQUIREI12NTS

3.1 ~. When specified (sea 6.2) , a sample shrillbe subjected to
first article inspection (see 6.5) in accordance with 6.4.

3.2 ~. Matarial shall be as specified in 3.2.1 through 3.2.4.

3.2.1 Material reauireme~. fie requirements for materials to be used in
the generator shall be as specified in table 1. The raquirementa for wire sizes
shall be as specified in table I below or in accordance with 141L-E-917. Use of
other wire gizes shsll be approved in accordance with the procedures specified in
IiIL-E-917. llaceriala other than those listed below may be used with NAVSEA

. approval.

●
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MIL-G-3124D(SH)

TABLS 1. Material requirements

Item

lall bearing cap
cartridge

Iearing shells

:overs, hand hole or
access

;nd brackets

~yebolts, lifting

‘ans

~langes (stator)

kames

:rease cups

)il seals
(a) Sleeve

and pipes

bearings

(b) Ball bearings

?unchings, armature
and field

Limitation

fillsizes

Where used

All sizes

Where used

All sizes

Where used

All sizes

All sizes

All sizes

Material

Steel
Malleable
iron

Steel or
bronze

Steel
Malleable
iron

Aluminum

Steel ~
Nodular
iron

Steel

Steel

Steel ~

Steel ~

Steel

Metal
(copper,
aluminum,
aluminum
bronze or
brass)

Steel or
malleable
iron

Steel

Remarks

STM A 47, grade
35018

S374A 47, grade
35018, QQ-A-601, or
QQ-A-250 and
QQ-A-250/l

IL-I-24137

STM A 441

onaging, low
hysteresis

.

,

See footnotes at end of table.
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TA8u 1. ~ - COntinued.

Itern

~esistance temper-
ature sensing,
elements (RTE’s)

:oller bearings

haft ~

leeve bearings

pacera and COI1
aeparatora

piders

aminnted sheet cop
sticks

erminal boxes and
terminal box covers

amish, insulating

Limitation

:1) Sleeve
bearings
300 kW
and large

2) Stator
windings
and cool-
ing at 50(
kV and
larger

Ihere used

,11 eizes

here used

,11 sizes

11 sizes

11 aizea

11 sizes

Material

:teel

Iabbitt

Iaatic

~teel

‘laatic

teel
alleable
iron

Remarks

{IL-T-2h388 and
141L-T-24388/8

~F-B-185 or FF-B-187

m approved by NAVSW

IQ-T-390

[IL-P-997, type GSC,
MIL-P-15037 , type
CM, or liIL-li-14,
❑ineral-filled

‘abricated, cast
forged, laminated

IIL-I-15037, type CS(
or ClIS,141L-P-997,
tlIL-H-lfb

STU A 67. grade
35018

olventleaa vamishe:
IL- I-24092 - solvent
type, claas B, F .srx
H insulation

49....
See footnotes at end of table.
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MIL-G-3124D(SH)

TABLE 1. Material requirements - Continued.

item

no. Item Limitation Material Remarks

21 Wedges All types Steel ~ MIL-P-15037, type GMG
Brass or MIL-P-997, type
Plastic GSG
Aluminum ~

22 Wire, electric All sizes and Copper and J-W-1177 and
types insulation J-W-1177/20. No

half size wire
allowed.

23 Wire, electric, round Round wire Copper, J-W-1177, J-W-1177/20,
and rectangular J-W-1177/20 glass and J-W-1177/22.

B2Dg2V type covered Alternate insulation
is standard- only requires NAVSEA
ized approval

J-W-1177/22
for
rectangular

~ Unless otherwise specified herein, steel parts shall be cast, fabricated,
wrought, or forged. Cast steel shall be in accordance with class B of
MIL- S-15083, or equivalent, except that radiographic and magnetic particle
inspection shall not be required.

2/ For cylindrical rotor material requirements, see 3.3.27.

3.2.2 Electrical insulation. Insulation systems shall be class B, F, H, or
R as specified (see 6 .2)

3.2.3 Non- structural oarts. Non-structural parts, such as covers, terminal
boxes, housings, ducts, and similar parts may be of aluminum or aluminum alloy.
Any threaded sections in aluminum or aluminum alloy shall be reinforced with steel
bushings such as helical inserts.

,
3.2.4 Recovered materials. Unless otherwise specified herein, all

equipment, material, and articles incorporated in the products covered by this
specification shall be new and may be fabricated using materials produced from
recovered materials to the maximum extent practicable without jeopardizing the

●

intended use. The term “recovered materials” means materials which have been
collected or recovered from solid waste and reprocessed to become a source of raw
materials, as opposed to virgin raw material . None of the above shall be
interpreted to mean that the use of used or rebuilt products is allowed under this
specification unless otherwise specifically specified.

3.3 Construction. The construction requirements specified herein (see 6.3)
shall be in accordance with MIL-E-917. ●

8

Downloaded from http://www.everyspec.com



t41L-C-3124D(SH)

(3=<.,= 3.3.1 ~ccessibiJ&y. Accessibility shall be provided for parts vhichx.
require routine examination, ❑aintenance, or replacement in service without the
need for discomection or removal of another pert or assembly other than an access
panel or cover. Each access panel and cover shall open and close or be reusable
and replaceable (as applicable) , starting from the secured position and returning
to the secured position, in not more than 0.15 hour. Time required for
examination, maintenance, or replacement of the part shall not be included.

3.3.2 ~. Generators rated 1000 kW or larger shall be three-phase
machines. Generators rated less than 1000 kW shall be either single- or three.

. phase as specified (see 6.2).

3.3.3 ~. Single -phaaa generators shall not be required to
operate in parallel. Three-phase generators shall operate in parallel with real●

kilowatt and reactive kilovar load division in accordance with I4IL-C-2161O and
HIL-R-2729.

3.3.4 ~losuras. The requirements for enclosure shall be in accordance
with 141L-E-2036 . Electrical parts shall be enclosed to provide personnel
protection against physical contact with electrically energized or moving parts.
The enclosures shall be one of the following aa specified (see 6.2):

(a) Open.

(b) Oripproof.
(c) Dripproof protected.
(d) Totally enclosed.
(e) Totally enclosed (fan-cooled) .
(f) Totally enclosed (water-air-cooled).
(g) Spraytight.

3.3.5 ~. The ventilation system air inlets shall prevent hot air,
developed by the prime mover, from circulating through the generator. Water-air-
cooled generators shall be aa specified in 3.3.26.

3.3.6 bssembJ.y. Assembly shall be aa specified in 3.3.6.1 and 3.3.6.2.

3.3.6.1 Joints. Adjoining portions of machinery shall be given
corresponding ❑arks where required to ensure correct assembly. Forcing bolts
shall be provided for breaking rabbitted, fitted, and stepped joints, and are nOc

. required for inside bearing caps. ‘Where required” ❑ eans anywhere two parts may
be incorrectly assembled.

3.3.6.2 L&&I. Generators, other than flange-mounted, shall be dOweled
●

against movement by the use of fitted holding-don bolts. Oowels shall meet che
shock conditions as specified in 3.4.17. Dowels, 1/2-inch or ❑ ore in diameter
(dicmeters refer to the small end of the dowel), shall be provided with threeds
and nut for withdrawal. Taper dowels shall not be larger than 3/8-inch in
diameter. Oowels shall be located so ss to be removable using a boxed or open
ended vrench without disassembly of adjscent parts.

9
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3.3.7 Armatures (6ee 6.7 .3}. Laminations shall be insulated from each
other. Spacers used for ventilation shall be riveted or welded to the laminations
to prevent their coming loose due to vibration in service. In the assembly of
the cores, burrs or projecting laminations in the slot portion of the core shall
be removed to prevent injury to the coils. Laminations shall be clamped together
with sufficient pressure so that a knife blade can not be inserted more than l/4-
inch using hand pressure at the center of a pack and the laminations return to
original position upon withdrawal of the knife blade.

3.3.8 Bearines. Bearings shall be sleeve, ball or roller type as specified
(see 6.2) . Other bearing types may be proposed, but are subject to NAVSEA review
and approval. The lubrication system shall prevent oil, oil-laden vapor, or
grease from leaking or migrating from the oil seal bearing housing or split lines
under the inclined operation conditions specified in 3.4.19 and a back pressure of
3/4-inch water column in the bearing drain cavity. Bearings shall be insulated
where required (see 3.4.30) .

3.3.8.1 .s1eeve bearings. Sleeve bearings mounted in a pedestal shall be
self-aligning. Bracket-mounted sleeve bearings need not be self-aligning. Sleeve
bearings for generators with a frame size larger than that corresponding to 100 kW
at 1200 revolutions per minute (r/rein)shall be split to permit removal and
replacement without taking the rotor out of the frsme, removing the coupling from
the driving end, or removing the bearing bracket from the generator. Sleeve
bearings for generators with frsme sizes corresponding to 100 kW at 1200 r/reinand
smaller need not be of the split type under the following conditions:

(a) The bearing shell and oil seal shall
without removing the bracket.

(b) The bearing shell shall be removable
exciters, armatures, or coupling.

3.3.8 .1.1 Jmbrication. Sleeve bearings shall
mover forced feed lubrication system (see 3.4.11)
accordance with MIL-L-17331, symbol 2190 TEP.

be removable and replaceable

without removing any overhung

be lubricated by the prime
Lubricating oil shall be in

3.3.8.1.2 Clearances. Bearing clearances shall be as specified in table II.

TABLE II. pear= clearances.

Basic diameter of Maximum design diametrical bearing clearance,
journal (inches) including shaft and bearing tolerances (inch)

1.000 0.004
2.000 .005
3.000 .007
4.000 .009
5.000 .010
6.000 .012
7.000 .014
8.000 .016
9.000 .018
10.000 .020

.

.
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tlIL-G-3126D(sH)

O.-:-+ 3.3.8 .1.3 ~ R housin~. For forced lubricated systems, the housing.
shall prevent the escape or ❑igrating of oil and oil-laden vapor along the shaft
and split line with a maximum of 3/6-inch water column back preaaure across seals.
The uae of felt and friction type seals shall ba prohibited. Provision shall also
be made to insure againat the suction of oil vapor into the interior of the
generator or externally mounted components, that is, permanent magnet alternator,
slip rings, bmshless exciter, and so forth, with a minimum back pressure of 3/4-
inch water column back pressure in the bearing drain system. Where RTE’s are not
provided, a tapped hole shall be provided for insertion of a claaa 3 thermometer
in accordance with CG-T -321 into the bearing and bearing shell for bearing

e temperature observation. TSIese observation openings shall be msde oiltight by a
cover secured by screva, screw plugs, or equivalent ❑ eans.

3.3.8.1.4 ~ and leve1 ind~ . Where forced lubrication is not.
used, an opening or standpipe for filling, for preventing overfilling, and for
indicating the oil level shall be provided in the reservoir and shall be fitted
with an oiltight plug or cap to prevent the escape of oil when the generator is
subject to the inclination specified in 3.4.19. The dismeter of the filling
opening shall be not less than 3/8 inch.

3.3.8.2 Dan and roller bear- Ball and roller bearinga shall be as
specified in 3.3.8 .2.1 through 3.3.8.2:8.

3.3.8 .2.1 general.. When used, ball bearings shall be single shielded in

a

accordance with FF-B-171, and roller bearings shall be in accordance with FF-B-185
or FF-B-1B7.

w
3.3.8 .2.2 @ease CUDE. Compression grease cups of steel, in accordance with

tiIL-C-1213, shall be used on generators where grease is used for lubrication. The
grease cups shall be preferentially placed on top of the bearing housing unless
another location is required to ensure optimal distribution of grease as
determined by the manufacturer.

3.3.B.2.3 Accessible drain plugs shall be provided in
locations to afford maximum purging of grease during regressing.

3.3.8.2.~ ~. Extension grease pipes shall provide accessibility
for grease cups and drain plugs. The use of extension grease pipes is permitted
in order to provide accessibility to grease cups and drain plugs.

3.3.B.2.5 axial end DlaY. A 0.020- inch minimum axial clearance betveen the
OPPOaite shaft extension end bearing outer race and housing shoulder shall be

*
provided for shaft thermal expansion. Axial movement of the shaft shall be not
greater than 0.060 inch including bearing end play.

3.3.8 .2.6 ~ seah. The housing shall provide a close-clearance
metallic seal (none rubbing) on both sides of the bearings (one side only where
shaft does not extend through cap) to prevent leakage of oil or grease along the
shaft .

@

3.3.8 .2.7
the end bracket.

&us inc construc~. The baaring housing shsll permit removal of
without removing the bearings.

11
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3.3 .8.2.8 Addition of mease lubricant. when grease is the lubricant used,
the correct amount shall be added to the bearing housing before the generator ●
leaves the place of manufacture.

3.3.9 Shafts— . When oil lubrication is used, shafts shall be provided with
deflecting flanges or slingers to minimize the passage of oil into the bearing
seal cavity (see 3.3.8.2. 6) Generators shall be provided with a shaft extension
for the prime mover as specified (see 6.2) .

3.3.10 Rotors. Keys in conjunction with press fits or shrink fits shall be
provided to prevent movement of the core or spider on the shaft. Axial T
displacement shall be prevented under operating or test conditions. A pin through
the shaft shall not be used to prevent axial displacement. Welding shall not be
used to secure the core or spider to the shaft. Spiders constructed of individual
flutes welded to the shaft may be used if pre-heat and stress -relieving procedures “
are employed in accordance with MIL-STD-278, class M-1.

3.3.11 Connections and terminals. Connections and terminals shall be as
specified in 3 .3.11.1 through 3.3.11.8.

3.3.11.1 WirinK connections. Main generator power terminals shall be
located as specified herein, and shall be installed within a dripproof protected
enclosure as specified (see 3.3.4) The enclosure shall have cable entrance
plates. Except for generator armature output and field input power terminals,
electrical items which require connections to ship’s wiring shall be wired to
terminal boards which shall be enclosed, dripproof -protected, and conveniently
located. Separate connection boxes or separate enclosed compartments within a ●
common connection box shall be provided for each of the auxiliary services which
require connection to the ship’s electrical wiring, such as space heaters and
temperature detectors. Connection boxes for space heater wiring shall be provided
with a warning plate which indicates that heaters are energized when the generator
is de-energized. Wiring between parts, such as field coils and terminal boards,
shall be in accordance with MIL-E-917, and shall be arranged for convenience of
maintenance and repair accessibility.

3 .3.11.2 Securine connections Connections
devices in accordance with MIL-E-917. Connectors
prevent contact with moving or stationary parts.
from soldered connections.

shall be urovided with lockirw
and leads shall be secured to
Excess solder shall be removed

3.3.11.3 Generators with frame sizes not ereater than 10 kW at 1800 r/rein.
A lead clamp shall be provided for the terminal leads. The terminal leads shall
not be attached to the end brackets but shall be attached to the frame and extend ,
to at least 6 inches beyond the point of support. The methods of fastening shall
prevent strain from the outside from being transmitted to the connections within
the generator frame. Unclamped rubber bushings shall not be used for securing
leads. The ends of each generator lead shall be fitted with a connector in
accordance with MIL-T-16366. Terminal lead holes in the generator frames shall
have rounded edges to prevent injury to lead insulation.

12
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o~~~ 3.3.11.fI Generators with frame sizes not less than 10 lddand not er—
eatex

than 25 kt?at 1 00 rlmti.8 Leads shall be brought to and terminated at a terminsl
board.

3.3.11.5 Generators with frsme sizes not less than 25 kV and nOt m eatez

Fh n 200 ka u at 1800 rlmj.D. Leads shall be brought to and terminated at a terminal
board which shall be located on the side of the frame below the horizontal axis.
The terminsl board shall be located to facilitate connections, and shall
accommodate the ship leads from below.

= 3.3.11.6 Generators with fra~s not I&8,sthan 200 kU at 1800 r/rob
Pnd all generators u&e bus bar in lieu of cable. Terminal boards need not be
provided. The leads shall be clsmped into position so that strain from the
outside cannot be transmitted to the connections within the generator frcme. The

.
leads shall be of sufficient length to facilitate making connections, and shall be
provided with a means for making connections to the ahip cables. Termhsl lugs
shall not be provided.

3.3.11 .6.1 Bus bar lead%. Bus bar leads shall be silver plated using 99.9
percent pure silver. The silver thus applied shall be not lasa than 0.0002 inch
thick, and shrillwithstand the adhesion test in accordance with Q-s-365 and shall
show no tendency to peel. The contact surfaces of the bus bars shall be silvered
as a ❑inimum 1 inch past tha joint area. l%e entire bus bar ❑ay be silver
surfaced at the discretion of the ❑anufacturer.

@

3.3.11.7 lermin S1 ma-.. Generator leads shall be permanently ❑arked
with designated letters. Terminal ❑arkings shall be in accordance with
)41L-STO-195.

3.3.11.8 tKrJimuM ra ius Of cable beudd . The location of connations and
clearance shall be such that specified cable can be installed using the ❑inimum
radiua of bend in accordance with I’llL-C-24643. As a construction design guidsnce,
type LSTSCU cable in accordance with flIL-C-24663/16 is shovn for selected size
cables, with recommended currant-carrying capacities and ❑inimum radius of bend:

.

Wire size,
MCM ~ or AWC

16
14
10
9
7
3
1

000
300
boo

Current rating
(amperaa) at

60 Hz and 50”C

10
17
36
.!b7
6.!I
101
136
216
320
hoo

Cable overall
maximum diamater

(inches)

0.611
.6h9
.575
.718
.812
.969

1.136
1.515
1.957
2.203

~ M(24 representa thousand circular roils.
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Minimum allowable
radius for cable
bend (inches)

3.5
3.5
4.5
5.5
6.5
8.0
9.0
12.0
15.5
17.5
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3.3.12 Frame The frame shall be of rigid construction, either integral—.
with the support structure or detachable. ●

3.3.12.1 Detachable frames. Detachable frames shall have feet large enough
to accommodate holding-down bolts, dowel pins, and jackscrews , where used, to
ensure attachment to the common bedplate or to the stmctural foundations of the
vessel, as required. The frame feet shall be machined and drilled for holding-
dowr.bolts. Fitted bolt holes shall be left with an allowance for reaming at time
of installation of generator with prime mover.

3.3.13 End brackets. Where end brackets are used, a machined shoulder joint ~
shall be provided between the frame and the end brackets. End brackets shall be
secured to the frame by not less than four hexagon-head bolts or cap screws of
suitable size and strength.

.

3.3.13.1 Resilient ~askets. Resilient gaskets shall not be placed between
any bearing support members and the frame.

3.3.13.2 Generators with frame sizes lareer than 100 kW at 1200 r/rein. For
generators with frame sizes larger than that corresponding to 100 kW at 1200
r/rein, end brackets and air seals shall be split on the horizontal centerline to
permit access to the generator windings and internal parts for inspection and
cleaning without uncoupling the prime mover.

3.3.1.4 Lifting msans Eyebolts or other means shall be provided for lifting
generators weighing 150 pounds or more.

●
3.3.15 Vertical adjustment. Jackscrews shall be used to facilitate vertical

adjustment of generator frames weighing 1,000 pounds or more. Jackscrews shall be
used only for installation purposes.

3.3.16 Access holes. For generators over 500 kW, access holes shall be
placed in each shield to allow inspection of nearby internal parts.

3.3.17 Excitation and regulation system. Excitation and regulation system
shall be as specified in 3.3.17.1 through 3.3.17.2,1.

3.3.17.1 Automatic voltaee reeulator and exciter svstem. A combined
automatic voltage regulator and exciter system shall be provided as part of the
generator equipment. The combined automatic voltage regulator and exciter
system shall be in accordance with type II of MIL-R-2729 as modified by applicable

7

equipment specifications. No brushes or slip rings shall be used.

3.3.17.2 Rotatiniz exciters. The requirements of this specification ,

regarding generators apply to rotating exciters except for exciter mounting (see
3.3.17.2.1).

3.3.17.2.1 Exciter mounting. The exciter shall be mounted so that it does
not interfere with the accessibility of the main generator windings for inspection
and cleaning. The output of the rotating rectifier assembly shall be directly
connected by leads that run through the shaft to the main generator field. The
exciter armature shall be mounted on an extension of the generator shaft by one of
the following methods: ●

14
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O.,:*: (a) When exciters are provided with an outboard bearing, the exciter
armature shall be connected to the shaft of the generator by a
coupling.

(b) When exciters are not provided an outboard bearing, the overhung

3.3.18
prohibited.

. 3.3.19

exciter armature shall be mounted on e quill or ;pider vhich can
be removed from the generator shaft extemion.

~. Field discherge resietors shall be

Resistance temr)erature lndic~. Generetore rated 300 ki.?
and larger shall be provided with RTE’s on generator sleeve bearings and generator
atator windings for detecting the temperature of generator cooling air vhere
totally enclosed water-air-cooled generators are specified (eee 3.3.26) . RTE’s

. shall connect with ❑onitors which are in accordance with MIL-T -15377.

3.3.19.1 @a9rat0r air temu r-.e Tvo RTE’a shall be provided to meaaure
generator sir temperature. One of the RTE’e shall be located ao as to ❑ easure the
temperature of air inlet to the generator air cooler and the other located ao as
to measure the temperature of the air outlet from the generator air cooler. Air
temperature RTE’s shall be removable without the removel of the complete air
cooler cover.

3.3.19.2 wind-. Not leaa than two embedded RTE’s per

@

phaae shall be provided in the stator winding, with the first placed at the
estimated hot spot of tha machine winding, and the remainder spaced at equal
intervals around the stator.

3.3.19.3 ~ sleeve be- (for subm~ shiv service aunl&&@
~. Sleeve bearinga shall be fitted with RTE’s at tha full power load line.
One RTE in each sleeve bearing shall ba locatad in the middle third of the axial
langth of the bearing. The RTE’s shall be in accordance with tlIL-T-24388 and
t41L-T-24388/8, with element wiring protruding from the bottom or ending at the
bottom (ace ffgurea 1 through 3).

3.3.19.3.1 ~. The RTE’s shall be installed .ssshovn on
figure 1 in a radial hole in the bearing shall, with the sensing tip 1/16-inch
below the baaring surface and with the bottom of the RTE casing bottoming on the
shoulder in hole aa ahovn.

3.3.19 .3.2 RIE lead wire ~. The RTE lead wires that connect to the
monitor shall be brought through a radially drilled O.187-inch maximum diameter
hole and channeled into a groove (approximately 1/8 by 3/16 inch) connecting the
radial hole with a connection block (ace figure 2) receaaad in bearing within 30
degraea of the bearing part line. An air hardening epoxy -rasin or room
temperature hardening (RTV) in accordance with MIL-HDBK-298 shall be applied in
the groove to protact tha wiring. Tha viraa shall ba soldered or room temperature
hardening (RTV) in accordance with 141L-HDBK-298 to the comection block (ace
figure 3).

15
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3.3.19 .3.3 Pivoted shoe bearing. The procedures specified in 3.3.19.3.1,
3.3.19.3.2, and 3.3.19 .3.4 for sleeve bearings shall generally apply for
installing RTE’s in pivoted shoe bearings, except that the RTE shall be installed
at the trailing edge of one lower shoe, and the bearing connection block shall be
recessed in the edge or end of the shoe on the pivot line.

3.3.19 .3.4 Connection block wiring. Wiring between the bearing connection
block and the casing (or bearing pedestal) wall shall be required to complete the
circuft. The wiring shall be recessed in epoxy-resin-filled grooves, in holes, or
in armored sheath to prevent damage in accordance with MIL-E-917 and MIL-HDBK-298.
The wiring shall be easily disconnected (mechanically or by melting soft solder)
from the bearing connection block and shall penetrate the casing wall through a
type AN connector in accordance with MIL-C -5015 (see figure 1) Location of
connectors shall minimize damage to the attached connector and cables.
Penetration points shall be oiltight if the internal surfaces of these points are
subject to being submersed or splash?d with oil.

3.3.19 .3.5 Caution Dlate. A caution plate, warning that the RTE wi”res to
bearings shall be disconnected before rolling out the bearing, shall be
permanently affixed to the external top of the bearing cap. A similar caution
plate shall also be installed on the generator where disassembly of the generator
could result in damage to the RTE arrangement installed in the generator stator
and cooling air sections. Label plates shall be anodized-hydrated aluminum in
accordance with QQ-A- 250/1, manufactured in accordance with MIL-P -15024, type H
and shall have black letters on a background color of natural anodized-hydrated
aluminum .

3.3.19.3.6 Terminal box. Wiring from RTE’s shall be brought out to a
dripproof protected terminal box as specified in 3.3.4. The external wiring from
RTE’s to the terminal box shall be firmly supported and protected by rigid or
flexible conduit.

3.3.20 ,Bedulate bolting. When generator bolt holes, provided for securing
the generator to the bedplate, are used with dowels and non-fitted bolts, such
bolts shall be in accordance with types 1, II, or III, grade 5 of MIL-S-1222 and
self-locking nuts shall conform to MS17828 and MS17829. Bolts of higher grade may
be used, following acceptance by the contracting activity. Clearance between bolt
holes and bolts shall be not greater than the following:

Nominal bolt diameter Maximum diameter of holes

3/b-inch or smaller Nominal bolt diameter plus
l/32-inch

Larger than 3/4-inch Nominal bolt diameter plus
l/16-inch

.-

.

3.3.20.1 Ri~idlv SUDDOrted units. Rigidly supported units shall not be
attached to two structures which can deflect relative to each other under shock.

16
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C9 3.3.21 Weldinm and cast-.—.— Welding and casting shall be in accordance with
-- MIL-STD-278.

3.3.21.1 yelding reviey. When HIL-STD- 278 requires review of specific
aspects of welding and allied processes, the reviewing activity shall be NAVSEA.

3.3.21.2 stress reli &e. Welded rotating parts of the generators shall be
stress relieved. Stationary parts shall be stress relieved in accordance with
FIIL-STD-278.

3.3.22 ~reeoaee and clearence distance~.: Creepage and clearance shall be in
accordance with the requirements of t41L-E-917.

3.3.23 ~. When special airborne and scructureborne
. noise limitations are required for the application, details of limitations for

airborne and structureborne noise (whether generator and detached unite should be
resiliently mounted, the type of resilient mount to be used, and the procedure for
noise tests) shall be specified (see 6.2) .

e.=..

3.3.23.1
considered in
limitations:

(a)
(b)

(c)

(d)

(e)

<
(f)
(g)
(h)

i

~. The following factors shall be
the construction of the generator, as neceseary, to meet the noise

Precision machining of rolling, rubbing, and fitted parts.
In the production phese, ❑inimize corrections required during the
final balancing phase of the generator.

In place balancing of the rotor and provision for access plates for
the inplace balancing.

Avoid sharp cutoffs and turbulence in air cooling systems.
Ventilation ducts and housing shall be damped to prevent flow
excited vibration.
Favorable combination of the following generator design features:

(1) Number of slots for eech pole pitch.
(2) Number of slots ❑agnetically under one pole.
(3) Slot frequency as a function of the natural frequency of the

❑agnetic frame.
(6) Skewing of stritorslots.
(5) Skewing of pole tips and fairing of pole tip edges.

Spring mounting of generator stator punch ings.
Close tolerance of generator air gap.
Any other features specified (see 6.2) .

3.3.2& went . tierac.r~ For salient-pole generators, the following
shall epply (see 3.3~2~.l through 3.3.24.5) .

3.3.24.1 &mature w~. Armature windinge for generators with frame
sizes corresponding to 25 kW at 1800 r/reinand larger shall be form-vound (wound,
formed, and insulated with or without impregnation before assembly in core slots)
snd interchangeable with duplicate windings. The vindinge shell be secured in the
slots by slot wedges.

17

Downloaded from http://www.everyspec.com



MIL-G-3124D(SH)

3.3.24.2 Field uoles and uole shoes. Field poles and pole shoes shall not
be secured by dowels or in such manner as to prevent ready removal, replacement,
and adjustment. The method of securing poles to spider or shaft shall result in a
fector of not less than 2 based on the elastic limit of the material, at rated
speed of the generator. Integral laminated field poles, pole shoes, and spiders
for salient-pole generators shall be optional for generators rated 1000 kW and
less. Two-pole generators shall be integral shaft-field pole machines.

3.3.24.3 Field coils. Field coils shall be form-wound. This shall not
preclude the use of a salient pole piece as the form. Field coils of the same
type or one design of machines shall be interchangeable in accordance with
MIL-E-917. The coils shall be secured so that they cannot become loosened or
damaged by vibration, or produce vibration by a slight shifting in coil position.
Like coils of the same polarity shall be series -connected with respect to each
other.

3.3.24.4 Pamuer bars. Damper bars (amortisseur) shall be interconnected
between poles.

3.3.24.5 $haft currents. ‘Iheinduction of voltages in the shaft shall be
minimized by selection of number of slots per pole and number of lamination
segments per circle in relation to pole. Bearings and bearing housings, or both,
for generators rated 500 kW and more shall be insulated to prevent induced shaft
currents from flowing through these components. The insulation shall be of the
double or sandwich type so that insulation integrity can be verified with the
rotor connected to the prime mover and without disassembly. The insulation shall
be designed into the system to isolate the bearing housing from the frame.
Insulation shall not be used on the shaft to bearing surfaces .

3.3.25 PIectrical insulation. Insulation systems shall be constructed for
250- to 1000-volt generators. Class H or R systems shall be in accordance with
UL 1446.

3.3.25.1 Electrical insulation varnish. If vacuum pressure impregnation
(VPI) is used, two VPI processing shall be used, followed by two times dip-and-
bake varnishing. Varnishing procedures for either VPI or dip-and-bake processes
shall not be used without prior approval from NAVSEA.

3.3.25 .1.1 Tvue of coil or winding. When the VPI ❑ethod is used, the type
of coil or winding shall be as specified (see 6.2).

3.3.25.2 Air drv varnish. Air dry insulating varnish shall not be used
without prior approval from NAVSEA.

3.3.26 ~otallv enclosed ~enerators. Totally enclosed generatora rated 500
kW and more shall be cooled by one of the following methods as specified (see
6.2):

(a) Air cooled with an air to water heat exchanger aa specified in 6.2.
(b) Liquid cooled with a liquid to water heat exchanger.

18
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63 RTE’s for totally enclosed generators
5 3.3.19.3.

3.3.26.1 u Cooled izene~.
heat exchangers shall be as specified

shall be as specified in 3.3.19.1 through

Air cooled generators with air-to-water
in 3.3.26 .1.1 through 3.3.26.1.3.

3.3.26 .1.1 Air coole~. The generator air cooler shall be in accordance with
MIL-C-19836. Protective zincs shall not be required vhen fresh water cooling is
specified (see 6.2) . Unless otherwise specified (see 6.2) , construction shall be
based on the following:

G

(a)

(b)
. (c)

(d)

(e)

(f)

Coolant inlet temperature range of 34 to 95 degrees
Fahrenheit (“F).

Coolant pressure drop in accordance with IiIL-C.19836.
Coolant system design pressura of 150 pounds per square inch
(lb/inz) gauge.

Operation of the turbine generators and cooler at design coolant
flow with no throttling required over the spacified range of
coolant inlet temperatures.

Water coolant flow as specified in applicable equipment
specif icationa.

Heat transfar capability as specified in applicable equipment
specifications.

3.3.26 .1.1.1 Water c~. Water connections to cooler heads or

e

vaterboxea subject to design or operating pressure in normal operation shall be
integral or welded in accordance with MIL-STD-278 to the heads; brazing of pipe
comections to cooler heads shall be prohibited. Comecting flangea shell be in
accordance with Drawing 810-1385861. Flanges shall be edge drilled and tapped for
Military standard threaded pressure tap connections. If cooler heads or
vaterboxes have existing, accessible, Military standard threaded vent or drain
connections, flanges need not be drilled and tapped. After completion of pressure
drop testing, plugs in accordance with tls16162, with O-ring seals, shall be
installed.

3.3.26 .1.1.2 Vent and d~ cti nq Vant and drain comections shall
be in accordance with IIS16142, 3/6-16 %F-;B. “

3.3.26.1.2 ~ondengat~. Condensation liquid shall drain to outside
of the machine without contacting with electrical windings.

3.3.26.1.3 generator air temoe~. The generator air
temperature RTE’a shall be located to measure the temperature of air to and from

. the generator air cooler. Air temperature RTE’s shal1 be removabla vi thout the
removal of the complate air cooler covar.

3.3.26.2 Maid-cooled ~. Liquid-cooled generators shall provide a
cooling liquid- to-water heat exchanger with construction as specified in
3.3.26.1.1.

!?,.=”

19

Downloaded from http://www.everyspec.com



MIL-G-3124D(SH)

3.3.26.3 Electric heaters. Electric heaters in accordance with MIL-H-22663
shall be urovided. The size and number of heaters shall urevent condensation of ●
moisture on the windings. The heaters shall be readily r~movable for replacement
from the outside of the generator with not more than removal of access covers.

3.3.26.4 Drain Dlu,zs. Drain plugs in accordance with MIL-E-2036 shall be
provided to properly drain the generator.

3.3.27 Cylindrical rotor field. The cylindrical rotor field shall be as
specified in 3.3.24 through 3 .3.26.4 (except for 3.3.24.3, 3.3.24.4, and 3.3.25
through 3.3.25.2). In addition, cylindrical rotors shall be as specified in :
3.3.27.1 and 3.3.27.2.

3.3.27.1 Field cOilS. Field coils of non-salient pole generators shall be
form-wound (see 3.3.24.1) before assembly in the core slots and shall be .

interchangeable. Field coils shall be secured by slot wedges. The end turns
shall be bound with clipped bonding wire in accordance with MIL-W- 30508, resin
treated glass tape in accordance with MIL-E-917, or one-piece shrink-on steel
retainfng rings as approved by NAVSSA.

3.3.27.2 Slot wed~es. Aluminum or beryllium copper slot wedges may be used
when high rotational speed and large mass in the rotating element introduce height
stresses due to centrifugal force as determined by the manufacturer. Slot wedges
shall form a continuous circuit to function as a damper or amortisseur winding.

3.4 Performance. Performance shall be as specified in 3.4.1 through 3.4.31.

4
3.4.1 Oueratinr life. The generator shall operate satisfactorily over an

operating life of not less than 150,000 hours . The life shall be predicated on
20,000 hours at rated-load, 90,000 hours at 60 percent rated-load, and 40,000
hours at 40 percent rated- load. The generator shall withstand not less than
100,000 start/stops during its operating life.

3.4.2 Reliability Drediction. The reliability prediction of the generator
shall be based on the failure rate of parts , and as specified (see 3 .4.1 and 6.3) .
The inherent mean- time-between- failure (MTBF) of the generator shall be not less
than 25,000 hours and the mean- time-to-repair (MTTR) for the generator shall be
not greater than 6 hours, assuming that the repair parts are available on board
the ship (see 6.3).

5
3.4.3 Airborne and structureborne noise. When special noise reduction

limitations are not applicable (see 3.3.23) , the generator airborne noise shall
not exceed levels in accordance with grade D of MIL-STD -740-1.

,

3.4.4 Power outuut ratinps. Unless otherwise specified (see 6.2) ,
generators shall have the following power output kilowatt ratings based on 80
percent lagging power factor (p.f.):
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0,-.:r ~

30 1500
60 2000
100 2500
200 3000
300 4000
500 booo
750 8000
1000 8000

G
The kilowatt rating shall be the net power for continuous use. If the generator
has any auxiliary equipment such as a static excitation system that receives power
from the generator and functions as an essential part of the basic generator sat,

. the generator shall have capacity in excess of the net power rating to furnish
this power. Such capacity shall be the gross kilowatt rating.

3.6.5 Mort c~ Generators and associated excitation
systems shall withstand without injury to any part three-phese and single -phese
(line-to-line) short circuits at the generator terminsls for a period of time es
determined by 12t - lgO, where I is the sustained value of line current in per
unit end t i9 the time in seconds. Unless otherwise specified (see 6.2) , the
sustained value of current during a three-phase or sinRla-uhase short circuit
shall be not less than 3.2 times-rated.

@

3.4.6 Voltage Unless othecwise
7 shall be rated at 450 volts.

3.4.6.1 ~. Generators shall deliver
voltage, frequency, and pover factor.

-.

specified (see 6.2) , the generators

continuous rated current at rated

3.4.7 -e-phase aene~. Three-phase generators shall be as specified
in 3.4.7.1 and 3.4.7.2.

3.4.7.1 ~ase unbw. Under a condition of a single-phase load of 15
percent of rated current at any power factor betveen rated and unity, and with no
other load on the generator, the variation in voltage between phaaes shall not
exceed 5 percent of rated voltage. The temperature rises shall be not greater
than as specified in table III (see 4.7.26) .
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TABLE III. ~aximum temperature rise. ~

Temperature rises
for class of

insulation ~ (“C)
Method of temperature

Machine part determination B F H R

Armature winding
(a) All kVa ratings Resistance 70 95 115 150
(b) 1563 kVa and Embedded detector 80 105 130 180

less
(c) Over 1563 kVa Embedded detector 75 100 125 165

Field windings
(a) Salient pole Resistance 70 95 115 150
(b) Cylindrical Resistance 75 95 115 150

rotor

lJ The temperatures attained by cores, amortisseur windings, and mechanical
parts shall not injure the machine in any respect.

2/ Temperature rises are based on an ambient temperature of 50 degrees
Celsius (“C). For 40”C ambient, the temperature rises may be increased
10”C. ●

3.4.7.2 Neeative-seauence imuedance. Negative- sequence impedance (see
—

6.7 .10) shall be determined as specified (see 4.7.27) Specific limits shall be
required only when specified (see 6.2)

3.4.8 Freauencv and revolutions uer minute. Generators shall h- a
frequency rated at 60 Hz and shall be of the revolutions per minute rating
specified (see 6.2)

3.4.9 ,Power factor. The rated power factor shall be 0.80, lagging.

3.4.10 Ambient temrierature. Unless otherwise specified (see 6.2) ,
generators shall meet the performance requirements as specified herein at an
ambient temperature of 50”C.

3.4.11 Prime movers. The generator shall operate with the following prime
movers as specified (see 6.2) :

.

(a) Steam turbine.
(b) Diesel engine.
(c) Gas turbine.

3.4.12 Overload. Each generator shall deliver 150 percent of rated current
for 2 minutes (see 4.7.13.2) .
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e
3.4.13 ~. The temperature rises of the various parts of a.

eenerator shall not exceed the maximum mrmissible temperature rises ae sDecified
~n table III
generator.

3.4.14
6.2).

3.4.15

with rated continuous kilowatt load at rated power factor on the

~. The generator efficiency shall be as specified (see

EX iter r-.c The capacity of the exciter shall meet the load and
overload requirements specified herein.

;
3.4.15.1 Voltame build~. Exciters intended for emergency use shall provide

rapid, positive voltage buildup under all initial starting conditions and for all
normal shipboard operating conditions.

●
Positive buildup shall be obtained at all

times regardless of the mariner in which the aet ie shut dovn. Excitation and
regulation equipment, which requiraa the exciter raaiduml magnetism to be reduced
co and held at the minimum to meet performance requirement, shall not be used
without auxiliary field flashing or similar devices for positive buildup.
Auxiliary circuit devices shall ba completely acatic (no relaye) and fail-safe in
operetion. Acceptability shall be demonstrated by testing with the associated
generator, exciter, and voltage regulator (see 6.7.19).

3.4.15.2 Autamat ic lcame r~ Automatic voltage ragulator shall
meet the requirements apa~f ied in MIL-R- 2;29.

49 3.4.16;- Yav shaoe Wave shape shall be aa specified in 3.6.16.1 and
.,,, 3.4.16.2 (see 4.~.15). “

3.4.16.1 peviation factox. The daviation factor of tha open-circuit
terminal voltage ehall be not greater than 5 percent on any phase.

3.fJ.16.2 ~. From no load to full load, the root ❑ ean square
value of the aum of the harmonic components in the output voltage wave shall be
not greater than 1 percent of the root ❑ ean square value of tha rated output
voltage. The root mean square value of any single component shall be not greater
than 0.3 percent of the root mean square value of the rated output voltage.
Harmonic content shall be meaaured aa spacified (ace 6.7. 15.1).

3.h.17 Shockr.roti. The ahockproofneas of the generator shall be in
> accordance with hull ❑ounted items, grade A, clase I, type A of MIL-S-901. The

generator shall meat tha performance requirements of this specification when
subjected to che magnitude of chock epecified for static and dynamic analyses, or
that encountered during the shock test, as applicable (aae 4.7. 19) .

3.6.17.1 %ock test versus atti and dnamic aQ@.s&I. Equipment tested,
by reason of weight and size not exceeding the available facilities, shall be
subjected to the shock teat specified (sea 4.7.19). Shock testing shall be usad
to the maximum axtent poeaible, and static and dynamic tmmlyeie ehall be used
where shock testing ie impracticable ae approved by NAVSEA (see fI.7.19. 1).

49-s.,
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3.4.17.2 Use of static shock factor values. The equipment shall withstand
shock loads due to steady acceleration at the static shock factor values applied ●
separately in each direction (plus or minus) . Each mass element of the unit shall
have an inertia load applied equal to:

dmx Gxg

Where:
dm - Distribution mass
G- Static shock factor value tabulated herein

g - Acceleration of gravity c

The resulting stresses and deflections , when added to the maximum normal operating
values, shall be not more than the allowable stresses or deflections. ..

3.4.17.3 Allowable stresses. The combination of shock and operating
stresses shall be not more than O.2 percent offset yield strength at operating
temperature. The unit loading for combined shock and operating loads on babbitted
bearings shall be limited to 22,000 lb/in2. The criteria for failure when plastic
set is permissible shall be the effective yield strengths in tension and shear of
the material defined as follows :

u - uy + F(au - oy)

Where:
u - Effective yield strength in pounds per square inch.

r - Effective shear strength in pounds per square inch.

‘v - 0.2 percent offset yield, elastic limit, or other normal definition
of material yield strength in pounds per square inch.

au - Tensile strength or other normal definition of material failure
strength in pounds per square inch.

F- Factor which takes into account the efficiency with which the
material in the member is utilized, the cross-section of the
material, and the type of loading. The value of F is equal to the c
quantity (load required to completely yield the member divided by
that load required to initiate yielding) minus 1.

Following are examples of F:

F - 0.0 if element is in pure tension.
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F- 0.0 for any brittle material, that is, one which has less than 10
percent elongation before fracture in a tension test.

Downloaded from http://www.everyspec.com



MIL-c-312LD(SH)

F- 0.5 if section is rectangular and loading is pure bending.

F- 0.7 if section is solid and circular and loading is pure bending.

F - A / (6 + 2A) if section is I beam.

A- ~
2 x (Flange width) x (Flange thickness)

3.6.18 )?il-ductilicv orouercie~. When carbon steels with less than 1
2 percent of any one alloy are used in the generator ❑ounting feet or mounting

brackets, bearing caps, bearing pedestals, and frames, nil-ductility transition
temperatures shall be not greater than 53.6-F (see 4.7.19.2) . This requirement

* shall not apply to plate thicknesses less than 5/8 inch or greater than 4 inches.

3.4.19 ~. The generator shall operate in accordance with
the performance requirements of this specification, shall meintain satisfactory
lubrication, and shall experience no 10.ssof lubricating oil under the following
conditions:

(a) When the generator is permanently inclined from the normal
horizontal position as much as 5 degrees rotated on the normal
horizontal axis through the center of the machine and 15 degrees
rotation clockvise or counterclockwise about the axis of rotation.

(b) When the generator is ❑omentarily inclined from the normal
horizontal poeition as much as 10 degrees in lieu of 5 degrees as
specified in (a) and 45 degrees in lieu of 15 degrees as specified
in (a).

3.6.19.1 mm nta~ ~tiOn cY&. The momentary inclination cycle ehell
be as specified (s~e 6.2).

3.4.20 ~tance (en ironqentalv vi~ . The generator shall
withstand environmental vibration conditions in accordance with type I of
UIL-STD-167-1.

3.4.21 ~V excitedl. The generator shall be balanced so
that the reading of che vibration indicocor shall be in accordance with
UIL-STD-167-1 (see 4.7.5).

3
3.4.22 Qnamic ~ c. The generator rotor shall be balanced dynamically

by one of the following methods so that, at rated speed of the rotor, the
remaining unbalanced centrifugal force shall not exceed the limits in accordance
with type II of MIL-STD-167-1 (see 6.7.6):

(a) Balance weights attached by securely locked, noncorrodible bolts.
(b) Balance weights dovetailed and anchored in balancing grooves.
(c) Drilling out material or use of various length of threaded studs.
(d) Securely welded balance weights.
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3.4.23 Dielectric streneth. The generators shall withstand a dielectric
strength test of twice the normal voltage of the circuit, plus 1,000 volts (see o

4.7.11).

3.4.24 Electromagnetic interference (RMI~. RMI for the generator and
associated control equipment (see 4.7.29) shall be in accordance with the
following requirements in accordance with MIL-STD-661 and MIL-STD-462 :

(a) CEO1
(b) CE03
(c) Csol :.
(d) CS02
(e) CS06
(f) REO1
(g) RE02

i

(h) RS03
(i) UM05

3.k.25 Oversueed. Generators shall withstand an overspeed of 25 percent
(see 4.7 .9) and not greater than 5,000 overspeed operations of 15 percent.

3.4.26 Transient -subtransient reactance. The transient reactance shall not
exceed 20 percent. The range of subtransient reactance shall be between 13 and 16
percent.

3.4.27 Electrical insulation. When the VPI method is used, a sample coil or

winding (see 3.3.25.1. 1) shall be provided (see 6.2), which shall have interstices ●
filled in and be free of air and water (see 4.7.1).

3.4.28 Volta~e di~. When operating with the intended voltage regulator, the
sudden application of a balanced 2.0 per unit impedance load at zero to 0.4
lagging p.f. to the generator switchboard shall result in a voltage dip at the
switchboard not greater than 14.0 percent of rated voltage, assuming 25 feet of
cable, a circuit breaker, and two current transformers between the generator
terminals and the generator switchboard.

3.4.29 Calculations. The voltage dip shall be determined at the terminals
of an induction motor having the characteristics eiven below when it is started.
with the
ThiS dip

generator carrying-an initial load of th~ magnitude specified below.
shall be not greater than 16.0 percent. c

(a) Motor characteristics:

(1) Rated voltage: 440 volts
,..

(2) Locked-rotor current: I - 0.67 per unit
(3) Locked-rotor power factor: 0.25 p.f.
(4) Full-load power requirements: O.20 per unit at rated power

factor

(b) Generator switchboard initial load:

(1) L.aadat rated power factor: 0.80 per unit
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(c) 140tor cables for submarine ship seiwice application only:

(1) Type: LSTSCA-&OO in accordance with UIL-C-24643
(2) Length: 116 feet from switchboard to motor
(3) Quantity: 4 cables in parallel
(6) For other applications, n cable inpdance of 0.022 + 0.018 par

unit

3.h.30 ~. The insulation resiecance, when cOrrected tO
25*C, shall be not less than the following (see 4.7.10):

c

U=@!?!2

●
Armature
Totelly enclosed generator, rated 750 kW or less 50
Totally enclosed generator, rated greater than 750 kW 25
Fields 50

3.6.31 ~. The bearing lubrication system shall limit the
back pressure within bearing cavity to 0.25- inch water column with respect to
adjacent areas.

featu;e: ~. Safety design features, including fail-safe
shall be incorporated into the design to prevent damage to equipment and

to ensure optimal personnel protection during repair or interchanging of any
component or assembly (see 6.3) .

3-6 ~. The identification plates shall be attached to
the part of the generator which is not ordinarily renewed during its normal
service life, and shall be located in an accessible position which can be read at
all times without danger to personnel. The plates shall conform co type C or D of
MIL-P- 15024 and flIL-P-15024/5, and shall be installed on and furnished as a part
of the generator for which it is intended. we A identification plates in
accordance with flIL-P-15026 and 141L-P-15024/5, and constructed of corrosion-
resisting steel, nickel-copper alloy, or sheet brass may be used, except where one
plate dimension exceeds 5 inches or where ❑ore than one plate dimension exceede 3
inches.

3.6.1 ~. The main identification plates fox
> generators shall include the following data:

(a) 14anufacturar’a name, identification symbols, aerial number,
Government drawing number of asaembly, and year of ❑anufacture.,:

(b) Salient design characteristics: type, kilowatt, capacity, voltage,
current, kilovoltcmpere, fraquency, number of phaaea, power
factor, revolution per ❑inute, overload rating, and permissible
temperature rise (unless classified) .

(c) Contract number.
(d) Natioml stock number.
(e) Section for DWS~ stamp.
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3.6.2 Permanent marking. Permanent marking shall be as specified in 3.6.2.1
and 3.6.2.2.

3.6.2.1 Mamet frame. The contractor’s serial number shall be stamped on
the housing which supports the stator laminations.

3.6.2.2 Rotors. Markinga on rotors shall identify the manufacturer, style,
and type of generator. The serial number of the rotor shall be stamped on the
shaft at the end opposite to the prime mover.

3.7 Interchangeability. In no case shall parts be physically interchange-
able or reversible unleaa such parts are also interchangeable or reversible with
regard to function, performance and strength.

3.8 Workmansh~. Workmanship shall be in accordance with requirement 9 of
MIL-STD-454.

4. QUALITY ASSURANCE PROVISIONS

4.1 ResDonsibilitv for insnectioq. Unless othervise specified in the
contract or purchase order, the contractor is responsible for the performance of
all inspection requirements (examinations and tests) as specified herein. Except
as otherwise specified in the contract or purchase order, the contractor may use
his own or any other facilities suitable for the performance of the inspection
requirements specified herein, unless disapproved by the Government. The
Government reserves the right to perform any of the inspections set forth in this
specification where such inspections are deemed necessary to ensure supplies and
services conform to prescribed requirements.

4.1.1 ~esuonsibilitv for compliance. All items shall meet all requirements
of sections 3 and 5. The inspection set forth in this specification shall become
a part of the contractor’s overall inspection system or quality program (see 6.3) .
The absence of any inspection requirements in the specification shall not relieve
the contractor of the responsibility of ensuring that all products or supplies
submitted to the Government for acceptance comply with all requirements of the
contract. Sampling inspection, as part of the manufacturing operations, is an
acceptable practice to ascertain conformance to requirements , however, this does
not authorize submission of known defective material, either indicated or actual,
nor does it commit the Government to accept defective material.

L.2 Classification of insuections. The inspection requirements specified
herein are classified as follows:

(a) First article inspection (see 4.4) .
(b) Quality conformance inspection (see 4.5) .

4.3 ~sp”ection conditions. Unless otherwise specified, all measurements
shall be made within the following ambient conditions:
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(a) Temperature: 15 to 35”C.
(b) Atmospheric pressure: S50 to 800 ❑illimeters of ❑ercury.
(c) Relative humidity: 20 co 80 percent.

~.~ ~. The first generator of a design, type. and
size offered for delivery shall be subjected to the examination and tests
specified in table IV (see 6.3) .

TASLE IV. icle and aualitv cOn@rm ante insuectiou.

Test
Test Requirement method

Ssaminscion !3.2, 3.3,
3.7 and
3.8

Electrical insulation 3.4.27
Air-gap measurements
Resistance %
Airborne and 3.4.3
structureborne noise

Vibration 3.4.21
Dynamic balance 3.4.22
No-load, rated-voltage u
saturation data

Lubrication 3.6.31
Overspeed 3.4.25
Insulation resistance 3.fb.30
Dielectric 3.4.23
Effectiveness of 3.3.4
enclosure

Heating and overload 3.6.12,
tests 3.b.13

Insulation resistance 3.4.30
(hot)

Automst ic voltage
regulator

Shock rests
For three-phase
genera cors only:
Voltage and current
balance

Three-phase and
single-phase short
circuit

3.4.15.2

3.4.17

3.4.6

3.4.5

tI.6

4.7.1
6.7.2
6.7.3
4.7.4

4.7.5
4.7.6
6.7.7

4.7.8
4.7.9
4.7.10
&.7.11
&.7.12

4.7.13

4.7.14

4.7.18

fb.7.19

6.7.20

6.7.21

First
article
Lnspectior

x

x
x
x
x

x
x
x

x
x
x
x
x

x

x

x

x

x

x

Quality
conformance
inspection

x

x
x
x
x

x
x
x

x
x
x
x
. . .

.-.

---

---

-..

. . .

. . .

:Coup I

x

x
x
x
x

x
x
x

x
x
x
x
-..

x

x

-..

..-

X

---

See footnotes st end of teble.

29

Downloaded from http://www.everyspec.com



MIL-G-3124D(SH)

TABLE IV. First article and aualitv conformance insuectioq - Continued

Quality
conformance

First inspection
Test article

Test Requirement method inspection Group A Group B

Open-circuit ~ &.7.22 x --- ---

saturation
Synchronous impedance y 4.7.23 x --- ---

Transient and 3.4.26 6.7.24 x ..- ---
subtransient
reactance ~
Phase unbalance 3.4.7.1 6.7.25 x --- ---
Phase unbalance 3.4.7.1 4.7.26 x .-. -..
heating test ~

Negative-sequence 3.4.7.2 4.7.27 x --- ..-

impedance
Voltage dip 3.4.28’ 4.7.28 x --- ...
determinantion
EMI 3.4.24 4.7.29 x .-. ---

Short-circuit y 4.7.30 x --- -..

characteristic data
Maintainability 3.4.2 4.8 x -.. ...
IJave shape 3.4.16 fb.7.15 x --- ---

~ Only to be performed on the first generator of a given design.
~ Data is taken from the three-phase short circuit test.
~ Observe/record - no specified requirement.

4.5 gual i ty conform ance insuection. Quality conformance inspection shall
consist of the group A and group B tests specified in table IV (see 6.3)

4.5.1 Samulinu for ErouD A tests. Each generator shall be subjected to
group A tests specified in table IV. Nonconforming generators shall be
individually rejected.

~-
4.5.2 Samuline for erouu B tests. Generators shall be selected in

accordance with table V and subjected to the group B tests of table IV. The
Goverrunent inspector may at his discretion require these tests to be made on
additional generators if the group A tests show large variations from the accepted ‘
design and performance. If any sample is found not to conform to this
specif fcation, acceptance will be withheld on all generators of this purchase.
Acceptance will not be continued until the contractor, after having been informed
of the reasons for the rejection, has inspected or tested at least one other
completely constructed generator in addition to the rejected generator and has
demonstrated that corrections and adjustment have been made so that all generators
conform to this specification.

●
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T~~ v. ~.

Quantity of ❑achines on contract or order
(of the size design, type and size) 1

Size of mschine 66 to 111 to 181 to
in kv 2t08 9 to 15 16 to 25 26 to 40 41 to 65 110 180 300

up to 5 .3 5 6 8 10 13 17 22
6 to 25 4 4 5 7 9 12 15 19

26 to 110 3 4 5 6 8 10 13 17
111 to 460 3 3 4 5 7 9 12 15
461 to 8000 2 3 .!4 5 6 8 10 13

4.5.3 ~rmance. If a ssmple fails to pass group B inspection, the
contractor shall notify the contracting activity and the cognizent inspection
activity of such failure and take corrective action on the materiale or processes,
or both, as warranted, and on all units of the product which can be corrected and
which were manufactured with essentially the ssme materials and processes, and
vhich are considered subject to the ssme failure. Acceptance and shipment of the
product ehall be discontinued until corrective action acceptable to the
contracting activity has been taken. After the corrective action has been taken,
group B inspection shall be repeated on additional sample units (all teste snd
examinations, or the test which the original ssmpla failed, at the option of the
contracting activity). Group A inspection may be reimtituted; however, final
acceptance and shipment shell be withheld until the group B inspection has shown
that the corrective action waa successful. In the event of failure after
reinspection, the cognizant inspection activity and the contracting activity shell
be norified.

4.15 wmL.m@m. Each generator shall be thoroughly exsmined to ascertain
that the material, workmanship, and constmctfon conform to this specification.
The fit of parts shall be obeerved with particular reference to the interchange-
ability of such perts as are likely to require replacement during the normal
service life of the generator. While it ie not the intention of this
specification to require thet all the material used in the construction of
generator be tested in accordance with the specification referred to in each
individual case, the Government lmpector will require such material ceeta
whenever, in his judgment, it ia necessary to ascertain that the quality of a
material used is at least equsl to tha msterial specified herein and covered by
the referenced specification, or as shown on the manufacturer’ a approved drawinga.

4.7 W methodg. Test ❑ethods ehall be ae apecif ied (eee 4.7.1 through
4.7.30).

~.7.~ ~. When the VPI ❑ethod is used, a sample coil or
winding shall be provided (see 3.fJ.27). The sample shall be cut open and axsmined
for evacuation of all air and water, and the filling in of all interstices aa
approved by NAVS 5A.
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4.7.2 Air-rap measurements. The air-gap between the rotor and stator iron
shall be meaaured and recorded for generators, excicers, and permanent magnet
alternators The air-gap shall be measured by steel feelers or gauges. The
measurements shall be made at four radii (two horizontal and two vertical) at each
end of the generator.

4.7.3 Resistance. The direct current (de) resistance of the stator and the
rotor windings and the temperature at which they are measured shall be taken and
recorded.

4.7.4 Airborne and structureborne noise. When special noise limitations are
required (see 3.3.23) , airborne and struccureborne noise tests for generator sets
shall be in accordance with MIL-G-3087, MIL-G-21296 , and MIL-G-22077 , or
applicable equipment specifications.

4.7.5 Vibration (intarnallv excited~. When a generator with a keyed
coupling is tested prior to assembly of the couplings on the shaft, the generator
shall be balanced with one-half a standard key in the keyway, which shall consist
of a key of full length flush with the top of the keyway. When subjected to
vibration tests, the rotor shall be mounted in bearing brackets. The method of
testing shall be in accordance with MIL-sTD-167-1, type II A vibration
indicator, whereby vibrations of the amplitude of 0.0005 inch may be readily
observed on a suitable scale, may be used as a measuring device. Vibration tests
shall be taken at no-load, rated speed, and at speed-load conditions .

4.7.6 Pm amic balance. The actual unbalance shall be measured to ensure
that the limits in accordance with MIL-STD-167 -1, type II, are achieved.
Calculated values based on vibration amplitudes and frequency shall be optional as
specified (see 6 .2) The calculated and actual unbalance shall be recorded.

4.7.7 Po- load . rated-voltage saturation data. This test shall be made in
either of the following ways:

(a) The generator shall be driven as a synchronous motor with varying
field excitation. At the value of minimum armature current, with
rated voltage at rated frequency applied to the terminals, the
voltage between phases, watts input, field current, field voltaga,
and speed shall be recorded. The generator shall run to allow
bearing losses to become constant before readings are taken.

(b) The generator shall be driven by any convenient prime mover and
sufficient excitation shall be applied to produce rated voltage.
Readings of voltage between phases, field current, field voltage
and speed shall be taken and recorded. The generator shall run to
allow bearing losses to become constant before readings are taken.

4.7.8 Lubrication. The lubricating system shall be observed when the
generator is operating in a normal horizontal position to determine whether
lubrication is provided. For generators in the inclined positions, lubrication
shall be determined when the generator is operating with the prime mover as a
unit . This test shall be observed during the progress of the other tests , or as
the circumstances warrant. The test may be made at any convenient ambient
temperature,
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k?:?yi4.7.9 QYE&2W@. Each generator shall be subjected to an overspeed tact at
25 Dercent jzreater than the normal oDeratln&? sDeed for a ueriod of 5 ❑inutes.
Fieid axcit~tion shall be applied to.che fi;ld-to produce. rated voltage. The
speed shall be increased slowly until the generator reaches the ❑aximum test
speed. The generator shall be at no-load condition. Checks shall be made for
noise, ❑echanical balance, and smoothness of running during the test and for
evidence of distortion, damage or noticeable change in the condicion of any part
after shutdovn. No attached rotating parts, such as welded fans and spiders, need
be tested for a greater overspeed.

6.7.10 ~sulacion resistn~. This test shell be made before and after the
dielectric tests (see 4.7.11) . Prior to applicecion of the test voltage, the
winding of the machine shall be thoroughly discharged. Separete tceasurements
shall be made on the stator and rotor windings. Circuics of equal voltage above
ground shall be connected together. Circuits or groups of circuits of different
voltege above ground shall be separated. Insulation resistance shall be meesured
with an insulation- resiecance. i“dicnting meter conforming to NIL-O- 16685. The
Cime of test voltage application shall be not less than 60 seconds. The
temperecure of the generator windings at the time of the test shall be ❑easured
and recorded. Insulation resistance measurements shell be correcced to 25-C.
Correction shall be msde on the basis of insulation resistance doubling for each
15-C decrease in temperature. The insulation resistance test may be conducted at
any convenient nmbienc temperature. The reletive humidity at the time of the test
shall be measured and recorded.

4.7.11 Dieleccr&. The dielectric test shall be made efter all other tests
have been completed. If the insulation resistance of che windings is lower than
epecified, because of dire or ❑oisture or damage to windings , the condition shsll
be remedied before application of che dielectric test voltage. The dielectric
test shall be ❑ade on the completely assembled generator and not upon individual
parts unless: (1) ic can be demons creted that the tests on the individual parts
sre equivalent. to s test on che assembled generstor; (2) the generstor is not
assembled when s1l ocher routine tests have been completed and the generator is to
be shipped in e disassembled condition. If the generator ie to be shipped
elsewhere for assembly and combined testing, the dielectric test msy be conducted
there efter assembly. An exception is ❑ade in the csse of maintenance psrts, such
as coils end rotating elements with insulsted windings, which require dielectric
Cescing.

6.7.11.1 mature w~. The dielectric test voltege shall be equal CO
twice the rated value of the terminal voltage plus 1,000 volts. The frequency of
the testing voltege shsll be not less than 60 Hz. The voltage wave shall

Wwoximte a sine Wave. The testing volcsge shall be applied continuously for
not less thsn 60 seconds. Generators built in large quantities for which the test
voltage is 2fJO0volts or less ❑ay be tested for 1 second, with a cesc voltage of
20 percent higher than che 60-second test voltage.

6.7.11.2 Field COILS. The dielectric test voltage for field coils shall be
equal to 10 times the exciter voltage, but shsll be noc less than 1500 volts, nor
more than 3500 volts. The frequency of the testing voltsge shall be not less thsn
60 Hz. The voltage wave shall spproximace a sine vsve applied continuously for
nDt less thsn 60 seconds,
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4.7.11.3 Measurements of test voltaee. The voltage used in dielectric tests
shall be measured by a.voltmeter which derives voltage directly from the high ●
voltage circuit, either by a voltmeter coil placed in the testing transformer, or
through an auxiliary potential transformer.

4.7.11. & Points of aunlication. The test voltage shall be applied between
each electric circuit and the frame, with all other electric circuits and metal
parts grounded. Interconnected polyphase windings shall be one circuit. The test
voltage shall be applied in a manner to prevent pitting the bearings in case of
insulation failure. Voltage need not be applied between stationary and rotating
windings. :

4.7.12 Enclosure. Enclosure shall be tested in accordance with MIL-E-2036.

b.7.13 ~d. Heating and overload tests shall be as .:

specified in 4.7.13.1 through f4.7.13.4.6.

4.7.13.1 Te condition s. The heating and overload tests shall be conducted
with the generato~tassembled to its prime mover in accordance with MIL-G -3087,
MIL-G-21296 or MIL-G-22077, as applicable.

4.7.13.2 ~pg. Heat runs on continuous -duty (see 6.7.4) generators
shall be continued until the steady final temperatures have been attained in all
parts of the generator. Steady final temperatures have been reached when at least
four consecutive readings taken at 15-minute intervals show no change in the
temperature of any part of the generator. Immediately following all other loads
and overloads , generator shall be run at 150 percent of rated current for 2 ●minutes at rated voltage and frequency, and at a power factor of O.5 lagging or
less. Temperature measurements are not required. The exciter which is supplied
as part of the complete generator set shall be used to supply excitation during
the tests.

4.7.13.3 p~ t ambient tenmerature. Measurement of ambient
temperature shall be as specified in L.7 .13.3.1 through 4.7.13.3.4.

4.7.13 .3.1 &nbient temperature. A generator may be tested at any convenient
ainbient temperature above 10”C; however, the maximum temperature rise specified
herein shall not be exceeded. Heat runs shall not be undertaken on generators
which have recently been brought from a place varying in temperature by 5° C or
more from that in which the test is to be made, or where the temperature of the
room in which the generator under test has stood varied 5° C or more during the

=

preceding 2-hour period.

4.7.13 .3.2 ~ Conditions h the testing room -\F
ante du tes

shall be such that the ambient temperature will not vary greatly during test. A
variation of 10”C or more during a period of 6 hours, or a proportional change for
runs of shorter durations shall not be exceeded. If the ambient temperature is
irregular during the run or changes rapidly at the end, the test shall be
repeated.

Downloaded from http://www.everyspec.com



‘%!3-=.
MIL-C-3124D(SH)

4.7.13.3.3 ~. The ambient temperature shall be measured
by two or more temperature sensors placed at different points around (and on a
level with) the generator shaft, and at distances 3 to 6 feet from the generator.
The smbient temperature sensors shall be protected from drafts, heat radiation,
equipment under tests, or outside sources. The sensors shall be inserted in heavy
oil-filled cups of not less than 1 inch in external diameter and 2 inches in
height.

4.7.13 .3.4 dmbient temuersture reed~. The value to be adopted for the
smbient temperature during the tests shrillbe the reedings of seversl temperature
sensors, placed as specified (see 4.7.13.3.3) , and tsken at four equal intervals
of time during the last quarter of the test. During the first part of the heat
run, temperature sensor readings shall be tsken at l/2-hour incervsls.

4.7.13.4 ~. Temperature rise shall be
measured as specified in 4.7 .13.4.1 through 4.7.13.4.4.

4.7.13.4.1 ~. Except aS specified herein. the ❑athod Of
❑easuring temperature rise shall be optional. In determining temperature rise,
correction shall not be made for barometric pressure, hwmidity, or devistione of
the recorded ambient temperature from the etmwlard smbient temperature of
reference. Only one method of temperature determination shall be required for any
particular part. Temperature rise for rotating fields shall be measured in
accordance with method 2 of FIIL-E-917, and bearings and ❑echanical parts shall be
measured in accordance with method 1 of MIL-E-917.

4.7.13 .4.2 ~emuerarur e sens~. When the temperature sensore are furnished
for permsnent bearing ❑ easurements in the csse of ring and disk lubrication,
additional temperature sensor measurements shall not be taken. When test
temperature sensors a~e necessary, the temperature of the oil shall be taken by
the temperature sensor inserted in the inspection hole st the top of the bearing
cap and touching the bearing shell.

4.7.13.4.3 ~. For forced lubrication, the msxi~
temperature rise of the bearing shall be taken ss the difference between the
temperature of the entering oil adjacent to the bearing pedestal and the oil
leaving the bearing pedaetal, as determined by temperature sensors in the oil feed
snd drain lines.

4.7-13.4.4 ~. For shutdown, preheated temperature
sensors shall be placed on the rotor core and windings. Precautions shsll be
taken to reduce to a minimb the period of time elapsing betveen the stopping of
the machine and application of the temperature sensors. A cume shall be plotted
with temperature readings ss ordinatee and time as abscisss. Thst portion of the
linear curve, starting where successive readings show decreasing temperatures,
shall be axtrapolsted back to the instant of shutdovn. The temperature at the
instant of shutdown as determined in this manner shall be considered the shutdown
temperature.

4.7.14 ~. Immediately following che heat run,
measurements of insulation resistance shall be taken as specified in 4.7.10.
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4.7.15 Wave shaDe. The wave shape shall be taken by photographic means from
oscilloscopes or by means of digital data acquisiters. me per cycle time base ●
shall be not less than 3 inches. 3’hetest shall be made when the generator is
operating at rated frequency, rated voltage, and no load, as well as rated full-
load unity power factor. The following tests shall be conducted with the
generator under control of the excitation-voltage regulation system.

4.7.15.1 Harmonic analvsis. A harmonic analysis shall be made with the
equipment operating at rated frequency, rated voltage, and no load, as well as
full-load unity power factor (purely resistive load). All harmonics UP to the
81st harmonic shall be recorded.

4.7.15.2 Deviation facto~. The deviation factor shall be determined with
the equipment operating under the conditions specified in 4.7.15.1.

$

4.7.16 WCi ency. when the efficiency of a generator is stated without
specific reference to the load conditions, rated load shall be understood. The
efficiency shall correspond or be corrected to conditions of rated voltage,
current, frequency, and power factor, as may apply. The efficiency shall be
determined and recorded for 50, 75, and 100 percent of rated continuous kilowatts
at rated voltage, frequency, and power factor.

4.7.16.1 petailed measurement of 1osses. For generators rated 30 kW or
less, it shall not be necessary to segregate the several losses indicated herein.
In such cases it shall be sufficient to measure the sum of those losses which
remain substantially constant at each load (bearing friction and windage, brush
friction, brush contact, and core losses) , and separating these from each other ●
and from those losses which vary with the load (armature and field 12R losses and
stray load losses), only as necessary to the proper computation of efficiency.
For generators ratad more than 30 kW, the several leases shall be measured in the
manner specified herein.

4.7.16.2 J2R losse~. The armature and field 12R losses shall be separately
calculated as the product of the square of the current at the load for which the
loss is to be computed and the measured dc resistance of the circuit corrected to
90”C for class B, llO”C for class F, and 125° C for class H insulation.

4.7.16.3 Friction and windaee losseq. The generator shall be driven at
rated speed by an independent motor or prime mover, the output of which shall be
determined when driving the generator not excited. The prime mover output, when -.
driving the generator, represents the friction and windage loss.

4.7.16.4 Core loss. The generator shall be driven at rated speed by an
independent motor or prime mover, the output of which shall be determined when
driving the generator and excitad to produce at the terminals a voltage
corresponding to the calculated internal voltage for the load for which the loss
is being determined. The internal voltage shall be determined by correcting the
rated terminal voltage for resistance and synchronous impedance voltage drop at
the particular load being considered. The core loss shall be the difference
between the motor or prime mover output obtained by this test, and that obtained
under the friction and windage test with the motor or prime mover driving the
generator.

w
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e_,— 6.7.16.5
eddy currents
dis~ortion of
determined by
circuited and

~. Stray load losses shall include loasas due to
in copper and additional core leases in the iron produced by
the magnetic flux by the load current. Stray loaaes shall be
driving the generator at raced apeed with the terminals ahort -
the field excitation adjusted to produce a current in the armmture

corresponding to the load for which tie loaa is-being determined. The stray load
losses shall be the difference between the driving motor output at the load being
considered and the sum of the armature 12R loaa and the friction and windage
losaea. The armature 12R loss shall be corrected for the temperature of the
windings during this test.

.
4.7.16.6 Uie llan ous low. Iiiscellaneoua losses shall be as specified

in 4.7.16 .6.1 and ~~7.16e6.2.

&
4.7.16.6.1 ~. Ulen a separately-driven blower supplies

air to a single generator, the powar required shall be charged against the
generator. When one or more separately-driven blowers supply sir through a single
duct to CVO or more generator, the power required to drive the blower or blovers
shall be charged in proportion sgainst each single generator.

4.7.16 .6.2 ~ end ~vatem 1~. Power supplied
to the voltage regulator and the brushlass excitation system shall be considered a
loss in determining efficiency.

6.7.17 -. The weight of the generator shall be taken and recorded.

e
?=-....= 4.7.18 ~. One complete ly asaembled generator end

exciter shall be tested with tha intended voltege regulator. ‘fhia teat shall be
conducted in accordance with UIL-R- 2729.

4.7.19 ~. The generator ahnll be teatad with the prime
mover and ❑ eet the requirements of HIL-C-3087, MIL-G-21296 or 141L-G-22077, as
applicable. The high impact shock teata shall be in accordance with 141L-S-901.

4.7.19.1 ~. The ‘Procedure for Dynamic Shock, Analyses,
Review and Acceptance” shall be followed with regard to review and acceptance of
dynamic design analysis. (A copy of these procedures may be obtained from
NAVSSA. ) Identical procedures shall be followed with regard to static analysea.
The reviewing activity is the Supemisor of Shipbuilding, New York.

~
4.7.19.1.1 ~. Shock anmlyaea of equipment not tested (ace

3.4.17. 1) shall be based on the following minimum static shock factor values which
apply at the bottom of mounting or feet.

.

~ ~ Fore and aft

Generator 75 45 20

37

Downloaded from http://www.everyspec.com



MIL-G-3124D(SH)

6.7 .19.1.2 Dnamic analvsis. When specified (see 6.2) , the contractor shall
conduct a concurrent dynamic analysis Items found deficient by this analysis ●
shall be identified and corrective action proposed by the contractor. Changes
shall be incorporated at the option of the Government.

4.7.19.2 Nil-ductility. Nil-ductility tests shall be conducted in
accordance with ASTM E 208 (see 3.4.18) Subject to the acceptance of NAVSEA,
impact tests may be substituted when statistical data show correlation between
nil-ductility properties and impact values

1+.7.20 Volta~e and current balance. Voltage and current balance measure-
ments shall be taken as specified in 4.7.20.1 and 4.7.20.2.

4.7 .20.1 Voltage balance. The voltage balance test shall consist of
simultaneous measurements of voltage of each phase at an excitation which produces <
rated voltage in at least one phase. This may be a part of the no-load, rated-
voltage saturation data test. The voltage across each phase and field current and
field voltage shall be recorded.

4.7.20.2 Current balance. The current balance test shall consist of
simultaneous measurements of current in each phase at an excitation which produces
rated current in at least one phase. This may be a part of the no-load saturation
data tests , if the generator is run as a synchronous motor, by increasing the
field current until rated current is produced, or this data may be obtained by
short-circuiting the generator terminals and applying sufficient field current to
cause rated current to flow. The current per phase, field voltage, and field
current shall be recorded.

4.7.21 Three-phase and sinde-Dhase short circuits. Each of the following
short circuit tests shall be conducted with the generator initially at no load,
rated voltage, rated frequency, and under control of the voltage regulator:

(a) An abrupt three-phase short circuit.
(b) An abrupt single-phase short circuit between any two line

terminals.

Th: short circuit shall be applied for a time not less than that determined by
- 180, where I is the sustained value of line current on a per unit basis.

The generator field shall be at rated full load temperature. The test shall
demonstrate that the generator and associated excitation system meet the
requirements of 3.4.5 and that normal voltage is restored upon removal of the
short circuit.

(
‘d’4.7.22 Ooen-circuit saturation. Sufficient data to plot a no-load

saturation curve shall be obtained. Points for this curve shall be taken as
follows : four below 60 percent of rated voltage; one between 60 and 90 percent;
one at rated voltage; and three above rated voltage. Readings shall be taken with
increasing values of field current and, when it is necessary to reduce the field,
it shall be reduced to zero and then increased to the desired value. When taking
the saturation curve, readings of the driving ❑ otor input at zero-field and at
rated voltage shall be recorded.

●
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&.7 .23 ~rnchronous imuedoncs. Sufficient data to plot a synchronous
impedance curve shall be obtained. Six readings from 150 percent rated current
shall be recorded.

4.7.26 ~ ~btranq&nt reactance Transient and subtransient
reactance tests shall be as specified in 4.7.24 .l”and 4.7.26.2.

6.7.24.1 Oscillov ramq. The transient and subtransient reactance shall be
determined from oscillographic records of the current waves in esch phase from a
short -circuit suddenly applied to the generator operating at no-load, rated
voltage, and rated speed. The excitation shall be from a dc source sufficient
that additional resistance shall not be required in series with the generator
field to obtain the prescribed generncor armature voltage. The deflections of the
oscillograph elements shall be as latge as possible, consistent with obtaining
legible oscillograms. The oscillograms shall be of sufficient length to record
the current waves from the instant before short-circuit co sustained value of
current. If a continuous record cannot be obtained, two oscillograms shall be
made. one recording the transient conditions for at lessc the first 15 cycles
after the instant of short -circuit, and one several seconds later recording the
sustained currencs. The value of the sustained current shall be determined by sn
smmeter reading of the steady- state condition. The steady- state field current
reading on a portable meter after the test shall not differ by more than 5 percent
from the field current reading before the short -circuit test.

4.7.24.2 Values of reactance. After the oscillograms have been obtained,
the following procedure shall be obsened in determining the values of reactance.
The alternating current (at) component shall be obtained by plotting the total
peak- to-peak msgnitude to the ac envelope. The total ❑agnitude of the ac envelope
shall be multiplied by O.3535 to obtain the root ❑ ean square value of the ac
component. These ac components and the difference betwaen the IICcomponents and
the sustained value shall be plotted on a separate semi-log scale with current
valties on the logarithmic scale. Using the first 15 cycles after the lnatant of
short-circuit, the straight line part of tha curve shall be extended for the
difference to zero time or the instant of short-circuit. This straight line shall
ba the transient component of the current. The difference betveen the tranaient
current and the ac component ❑inus the sustained value shall be plotted on semi-
log paper. The dlfference shall be the aubcransient component of current. A
straight line shall be dravn through the points for the subtransient components.
The straight line shall pass through the point corresponding to the subtransiant
component determined from the envelope of the current wave sc the time corre-
sponding to one-half cycle (on the timing wave) after the short circuit. The
intercept of the lfne ac zero time, added to the transient component ac zero time
and to the sustained value, shall be tha total ac component at zero time. The
numerical value of the transient and subtransient reactance shall be the averaEe
of che valuee obtained for the separate phasea. The value used to determine -
conformance to this specification shall be the average of the numerical values
fram the three complete tests. The first three teats chat fall within plus or
minus 10 percent
and aubtransient

of their ovn everage shall be used. The values of the transient
time constants shall be recorded.
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4.7.25 Phase unbalance. The generator shall be loaded with a single phase
load of 15 percent of continuous rated current at rated voltage and at a power
factor not less than the rated power factor (see 3.4.7.1)

4.7.26 Phase unbalance heating test. The generator shall be loaded with a
single-phase load of 15 percent of continuous rated current simultaneously with a
balanced three-phase load. The total load shall be not less than generator rated
power factor, and the current in two phases shall be approximately (but not
greater than) continuous rated current. The single phase load shall be a unity
power factor load and shall not contain rotating equipment. The test shall be
continued until steady final temperatures have been attained in all parts of the
generator. The applicable requirements specified in 3.4.7.1 shall be met.

4.7.27 pevative-seauence impedance. The generator shall be driven at rated
speed and a single-phase short-circuit shall be applied between two terminals.
The excitation shall cauae rated continuous current to flow in the shorted phases.
The rotor shall be watched during the test since serious overheating may occur.
Readings of voltage between the open lead and one of the shorted leads, current
readings in the short-circuited phase, and single -phaae watt meter reading
(current coils in short-circuited phases with voltage coil across the short-
circuited phases and the open terminal) shall be measured and recorded. The
negative-sequence impedance shall be:

Where:

E-

I-

e-

P-

Z2-w(sin 9+jc0s0)-r2 +jX,
I

The voltage measured between the open phase and the short-circuited
phases.

The current measured in the short-circuited phases.

Arc cm ~
EI

The watt meter readin~ with the current
phase with the volta~e coil across the
the open terminal.

coil in the short-circuited
short-circuited phase and

The negative-sequence reactance (Xz) and resistance (rz) shall be determined and
recorded.

4.7.28 ~n. The generator shall be driven by any
convenient prime mover and operated with its own exciter and regulator connected
in a normal manner, except that the generator voltage regulator reactive droop
compensation shall be inoperative.

i

●

4.7.28.1 Load amlication. With the generator driven at a rated speed,
voltage, and no-load, a balanced three-phase impedance load, with an impedance of
2.0 per unit and a power factor of zero to 0.4 lagging, shall be suddenly applied.
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!!9 One of the line-to-line voltages shall be measured by an oscillograph. The
..:? voltage trace shall be adjusted to not less than 80-tsillimeter peak- to-peak

displacement for rated voltage, and sufficient film shall be used to record
continuous operation of not less than 30 cycles before the instant of load
application to nOt less than 6 seconds of operation after the imtant of
application of load.

4.7.28.2 ~. From oscillograms, five peak- to-peak voltage
measurements, not less than 5 cycles apart, immediately preceding the Imatant of
load application, shall be made and recorded. Similar measuraemnts at least every
5 cycles immadlately following the load application shall also be made. The
measurements shall be mada by measuring the peak- to-peak displacement berwean two
lines dravn through the centar of the light spots of the peaks of the voltage
waves which define the envelope of tha voltage trace. With the avarage of tha

: five measurements before the load was applied, taken as the referenea reading or
as unit voltage, tha recorded readings aftar the load was applied shall be divided
by the reference reading to obtain tha par unit voltage during the voltage
tramaient. The per unit voltagas shall be plotted agaimat ti.m.ato a scale on
graph paper. A curva shall be dravn through the plotted points. Tha maximum
voltaga dip shall ba the maximum deviation of the curve from tha initial voltaga.

.’A.7.29 ~. EMI testing for generator sata shall be in accordance with
141L-G-3087, IIIL-C-21296, or HIL-c-22077, as applicable (ace 3.4.24) .

‘4!3.

c

.

tJ.7.30 Shw-cir~. The following tasts shall be made
co calculate and plot tha following data (currant against tima) on logarithmic
coordinate paper. Curves shall be baaed on a hot field:

(a) Symmetrical root mean aquara current shall be obtained from a
short -circuit, the generator operating at no load, rated voltage
with automatic voltage regulation.

(b) l’laximumasymmetrical root mean aquara currant shall ba obtained
from a short-circuit, the generator operating at full load, rated
voltaga with automatic voltage regulation.

6.8 ~taine~itv de~. Whan tha generator is part of a
generator set, a maintainability damonatration test shall be conducted on tha
asaembled generator set in accordcnca with llIL-C-3087, NIL-C-21296, or
UIL-G-22077 , as applicable (sac 6.3, 6.8, and appendix) . The mean- time-to-repair
shall be as spacified in 3.6.2. Accessibility shall be as apacified in 3.3.1.

6.8.1 fJaintainabi~ test condu. The maintainability test shall be
performed with the equipment or ayatam installed in a manner which aimulatas, to
the satisfaction of the contracting activicy, an actual shipboard installation.
The access envelope (see 3.3.1) shall be simulated with panela and screans. Tast
equipmant, tools , repair parta, and maintenance instructions shall ba available
for the performance of
shall represent normal
outsfda aaslstance.

che tests. Taat team, facilities, and support material
shipboard resources. Test mechanics shall ba givan no
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4.8.2 Skill levels. The skill levels of contractor’s shop personnel who
Derform the maintenance tasks of the demonstration test shall be commensurate with ●’

,

~avy personnel who will maintain the generator.

4.8.3 Fault simulation. Simulation of faults or failures by introducing
defective parts shall not be required.

6.9 PreSS.ure drOD f 10W. Cooler pressure drop versus flow curves shall be
determined by test for the first air cooler supplied only under each contract or
order. Pressure drop shall be measured in accordance with MIL-C -19836 and
recorded at 10, 25, SO, 75, and 100 percent of maximum flow (see 3.3.26.1. l(b)) . _

4.10 InSD!3CtiOn of DackaEinP. Sample packages and packs, and the inspection
of the preservation, packing, and marking for shipment, stowage, and storage shall
be in accordance with the requirements of section 5 and the documents specified *

herein.

5. PACKAGING

(The packaging requirements specified herein apply only for direct GDVerNUent

acquisition. For the extent of applicability of the packaging requirements of
referenced documents listed in section 2, see 6.10.)

5.1 ~. Generators, accessories, and units furnished aS
detached items shall be presened level A, C, or commercial and packed level A, B,
C, or commercial as specified (see 6 .2) Generators, accessories, and units
furnished as detached items shall be marked in accordance with MIL-E -17555 or
MIL-E-16298, as applicable, and shall include bar codes and applicable packaging ●
acquisition options therein as specified (see 6.2). When the size and mounting
arrangement of the generator 210esnot permit enclosure of the generator within a
waterproof barrier, the alternate method of packaging specified in MIL-E -16298
shall be applied. In addition, for Navy acquisitions, the following applies:

(a) Navy

(1)

(2)

fire-retardant requirements:

Lumber and plywood - Unless otherwise specified (see 6.2) , all
lumber and plywood (including construction members, blocking,
bracing, and reinforcing) shall be fire-retardant treated
material conforming to MIL-L- 19140 as follows:

Levels A and B - Type II - weather resistant.
Category 1 - general use.

Level C - Type I - non-weather resistant.
Category 1 - general use.

Fiberboard - Unless otherwise specified (see 6.2), fiberboard
used in the construction of class-domestic, non-weather
resistant fiberboard and cleated fiberboard boxes (including
interior packaging forms) shall meet the flamespread and
apecif ic optic density requirements specified in PPP-F-320.
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6. NOTES

(This section contains information of a general or explanatory nature that
be helpful, but is not mandatory. )

6.1 Intended us@. The 60-Hz ac generator will be used to provide ship
semice and emergency power vhen coupled to the prime mever specif Led in
141L-G-3087, tiIL-G-21296or HIL-G-22077.

6.2 ~. Acquisition documents must specify the

1
I

I

49

following:

(a)
(b)

(c)
(d)
(e)

(f)
(g)
(h)
(i)

(j)

(k)

(1)
(m)
(n)
(0)

(P)

(q)
(r)
(s)
(t)
(u)

(v)
(w)
(x)
(Y)
(z)

(aa)

Title, number, and date of this specif icacion.
Issue of lP3DISS to be cited in the solicitation, and if required,
the specific issue of individual documents referenced (eee 2.1.1
and 2.2).

Whether first erticle inspection is required (see 3.1).
Class of insulation system required (see 3.2.2).
Whether single- or three-phase generators are required for ratings
less then 1000 kW (see 3.3.2).

Type of enclosures required (eee 3.3 .&).
Type of bearings required (see 3.3.8).
Type of shaft extension required (see 3.3.9).
When special airborne and structureborne noise limitations are
required, and any special details, procedures, or features not
covered (see 3.3.23, 3.3.23.1, end 4.7.4).

Type of coil or winding epecified for electrical imulacion (see
3.3.25.1.1).

Methods required to cool totally enclosed generators reted 500 kW
and more (see 3.3.26 and 3.3.26.1.1).

Construction criteria, if other thin-specified (see 3.3.26.1.1).
Kilowatt rating required, if other than specified (see 3.6.4).
Per unit value of current, if other than specified (see 3.4.5).
Voltage ratings required, if other than specified (see 3.4.6).
When the negetive-sequence impedance rating is required (see
3.4.7.2).

Revolutions per minute rating required (see 3.4.8).
Ambient temperature, if other than epecif ied (eee 3.4.10).
Type of prime ❑over required (eee 3.4.11).
Efficiency required (see 3.4.16) .
Momentery inclination cycle of the generator required (see
3.4.19.1).

If sample coil or winding is requfred (see 3.4.27).
When dynamic balance calculated values are required (see 4.7.6).
When dynamic analysis is required (see 4.7.19. 1.2).
Levels of prese~ation end packing required (see 5.1).
Bar codes and applicable packaging acquisition options (see 5.1) .
When fire-retardant materials are not required (saa 5.1).

e,,,-
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6.3
should be

~. The following data requirements
considered when this specification is applied on a contract. The

applicable Data Item Descriptions (DID’s) should be reviewed in conjunction with
●’

the specific acquisition to ensure that only essential data are requested\provided
and that the DID’s are tailored to reflect the requirements of the specific
acquisition. To ensure correct contractual application of the data requirements,
a Contract Data Requirements List (DD Form 1423) must be prepared to obtain the
data, except where DoD FAR Supplement 27.475-1 exempts the requirement for a DD
Form 1423.

Reference Parazrauh

3.3

3.4,2

3.4,2

3.4.2

3.4.2

3.4.2

3.4.2

3.5

&.1.:

6.4

4.5

4.8

DID Number

DI-E-7031

DI-R-7079

DI-R-7103

DI-R-7085

DI-R-7082

UDI-R-23567

DI-R-2129

DID Title Sueeested Tailoring

Drawings, engineer ing and Level 2
associated lists and 3

Reliability progrsm plan -----

Maintainability program -----
plan

Failure mode, effects, and -----
criticality analysis

Reliability predictions -----

report

Report, maintainability -----
prediction

Plan, maintainability -----
demonstration

DI-SAFT-801O2 Safety assessment report -----

UDI-R-23743 Quality program plan -----

DI-T-4902 First article inspection -----
report

DI-T-2072 Reports, test -----

DI -MISC-80678 Certification/data report -----

The above DID’s were those cleared as of the date of this specification. The .=
current issue of DoD 5010.12-L, Acquisition Management Systems and Data Require-
ments Control List (AMSDL) , must be researched to ensure that only current,
cleared DID’s are cited on the DD Form 1423.

6.4 T~. The requirement for technical manuals should be
considered when this specification is applied on a contract. If technical manuals
are required, military specifications and standards that have been cleared and

4
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listed in DoD 5010.12-L, Acquisition Management Systems and Data Requirements
Control List (AliSDL)must be listed on a separate Contract Data Requirements List
(DD Form 1423), which is included as an exhibit to the contract. ‘lb technical
manusls must be acquired under sepsrate contrsct line item in the contract.

6.5 First artlc~. When first article inspection is required, the
contracting officer should provide specific guidance to offerors whether the
item(s) should be a preproduction ssmple, a first article ssmple, a first
production item, s ssmple selected from the first pcoduc cion iterns,a standsrd
production item from the contractor?s current inve~ry (see 3.1) , snd the number
of items to be tested as specified in 6.4. The contracting officer should also
include specific instructions in acquisition documents regsrding arrangements for
examinations, aPPrOval Of first article test results, and disposition of first
articles. Invitations for bids should provide thst the Government reserves the
right to wsive the requirement for samples for first article inspection to those
bidders offering a product which hss been previously scquired or tested by the
Government, and that bidders offering such products, who wish to rely on such
production or test, must furnish evidence with the bid that prior Government
sPPrOvsl is Presently spproprfste for the pending contrsct. Bidders should not
submit alternste bids unless specifically requested to do so in the solicitation.

6.6 &OvisiQ@.@. Provisioning Technical Documentation (PTO), spare parts,
and repair parts should be furnished as specif led in the concract or order.

6.6.1 When ordering spare psrts or repair psrts for the equipment covered by
this specification, che concract or order should state that such spare parts and
repsir parts should meet the ssme requirements and quslity sssursnce provisions as
the parts used in the manufacture of the equipment. Packaging for such parts shou
Id SISO be specified.

6.7 pefinitionq. The following definitions apply to the various technical
terms wherever such terms appesr in this specification.

6.7.1 ~-gau li~. The air-gsp line is the extended straight-line psrt of
the no-load saturation cume.

6.7.2 &nortisseur wind~. An amortisseur winding is a winding consisting
of s number of conducting bsrs short .circuited et the ends by conducting rings or
plates snd distributed on the field poles of a synchronous mschine to suppress
pulsating changes in magnitude or position of che ❑agnetic field linking the
poles.

6.7.3 &mature. The armature is that part of the generetor which includes
the main current-carrying windings.

6.7.4 ~ntin~ OUS duty. Continuous duty is a requirement of service that
demands operation at a subscantislly constant load for an indefinitely long time.

6.7.5 -@nvencional e~i ency. Conventional efficiency is the ratio of
output to input where input is determined by sddition of the component losses to
the output.

m,,.*w
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6.7.6 ~<. The deviation factor of a wave is the ratio of the
maximum difference between corresponding ordinates of the wave and the equivalent ●
sine wave to the maximum ordinate of the equivalent sine wave when the waves are
superimposed to make the maximum difference as small as possible.

6.7.7 pirect axis. The direct axis is the axis of ❑agnetization of the ❑ain
field winding coinciding with the polar axis.

6.7.8 Direct-axis voltage. A direct-axis voltage is a voltage generated by
a flux in the direct axis.

6.7.9 Efficiency. The efficiency of a generator is the ratio of the useful “
power output to the total power input.

6.7.10 Neeative-seauence imuedance. The negative-sequence impedance is the ‘(
rated current value of impedance. The value of impedance is obtained from a
single-phase short circuit applied between two terminals of the generator when
operating at rated speed, and with an excitation which circulates rated armature
current in the short-circuited phase. The negative impedance is defined as:

Negative-sequence impedance in per-unit (Zz) - Q&lZE
I

Where: E - The voltage, per unit, between the open terminal and either of
the short-circuited phases.

I- ‘Thesustained armature current, per unit, measured in the short-
circuited phase. a

6.7.11 Per-unit svstem. In this system, the rating quantity is regarded as
unity. Any other amount of the quantity is expressed as a fraction of the rated
amount. The per-unit system is the same as the percentage system, except that
unity is used as a base instead of 100.

6.7.12 ~. The short-circuit ratio is the ratio of the
field current for rated open-circuit armature voltage at rated frequency to the
field current required to produce rated armature current for a sustained
s~etrical short circuit at rated frequency.

6.7.13 Subtransient reactance. The subtransient reactance is the rated
voltage direct-axis subtransient reactance. This value of reactance will be that

s

obtained from the sudden application of a three -phase short circuit at the
terminals of the generator at rated speed and rated armature voltage and is
defined as:

i.:

Subtransient reactance per unit (X”d) - Et
I“

Where: Et - The terminal voltage of the generator, per unit, at the instant
before the short circuit is applied.

.!+6
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@
I“ - The value of the short-circuit current, per unit, is .decermined

~ by che extrapolation of the envelove of the ac comuonent of the

I

c&rent wave” to the sudden applica~ion of short ci~cuic.

6.7.14 Synchronous reactance. The synchronous reactance is the direct-axis
unsaturated synchronous reactance. This value is defined as:

Synchronous reactance in per-unit (~) - Il,c
q

Where: 1...- The field current reauired to oroduce rated armature current. . .
under a sustained symmetrical short
of the generator.

.b 1<= - The field current required for rated
the air-gap line.

circuit at the terminals

open-circuit voltage on

6.7.15 lran sient open-circuit time const~. The transient open-circuic
time constant is the direct-axis transient open-circuit time cons tanc, and is
defined as che time in seconds required for the root mean square ac value af che
slowly decreasing component present in the direct-axis component of symmetrical

4!3

armature voltage on open circuit to decrease to 0.368 of its initial value when
the field winding 1s suddenly short-circuited with the ❑achine running at rated
speed.

6.7.16 ~. The transient reactance is the rated voltage
direct-axis transient reactance. This valua of reoctance w1ll be that obtained
from the sudden application of a three-phase short circuit at the terminals of the
generator at.raced speed and rated armature voltage, and is defined as:

Transient reactance in per-unlc (X’d) - Et

T

Where: Ee - Tha terminal voltaga of tha generator, per unit, at the instant
before the short circuit is applied.

I’ - The value of the short-circuit current, per-unit, determined by
che extrapolation on the envelope of the ac component of tha
currant wnva to tha instant of cha sudden application af short

= circuit, neglecting the high decrement currants during the
first few cycles.

6.8 ~itv test schedu~. The contracting activity and NAVSSA
. should be notified at least 30 days in advance of scheduled maintainability

demonstration tests so chat arrangements can be ❑ade to witness the demonstration
if desired.

‘9L;-.,,
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6.9 Resuonsibilitv of Drime mover manufacturer.

6.9.1 Cauacity. The prime mover manufacturer should provide a prime mover
of sufficient capacity to drive the generator and exciter under all conditions of
load and overload specified herein. Requirements for complete prime mover-driven
generator sets incorporating generators built in accordance with this
specification are contained in MIL-G -3087 if steam turbine-driven, MIL-G-21296 if
diesel engine-driven, and MIL-G-22077 if gas turbine-driven.

6.9.2 Parallel oueration. The prime mover manufacturer should success fully
demonstrate that angular variation of the rotor of a diesel engine-driven .,
generator due to torsional vibration will not interfere with successful
svchrOnizing of the generators.

6.10 ~. The packaging requirements of ‘4!

referenced documents listed in section 2 do not apply when material and parts are
acquired by the contractor for incorporation into the equipment and lose their
separate identity when the equipment is shipped.

6.11 Subiect term (kev word) listing.

Armature
Constant speed
Cent inuous duty
Exciter
Prime mover
Rotor
Resistance temperature sensing element

6.12 ~. Msrginal notations are not used in this
revision to identify changes with respect to the previous issue due to the
extensiveness of the changes.

Preparing activity:
Navy - SH
(Project 6115 -N518)
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u

f

‘PROVIDE ~ OR HOLE WITH~~oTOLERANCE

,OVER CONNECTION SLWK 13iMENs~- jCASING HOUSING

NOTES :
. 1. In terminal block diagram “HP THR” is high pressure thrust.

2. A two-wire system is depf~ted; however, e~c.er e ~vo - or ~hree-wire

system is acceptable.

FIGURE 1. SuEzes ted RTE in9taJ&ation arran cement in iournal bea~
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RESISTANCE THERMOMETER PRIMARY ELEMENT

$2 x$2 CHAMFER IN STEEL PLUS

~ 45° CHAMFER IN BA~lTT LAYER.

(B)

(c)

BABBITT LAYER

-

GROOVE FOR LEAD WIRES 1/8” X 3/16”

PUODLE BABBITT OVER

&
~
16 RETAIN LEAO WIRES IN

GEOOdE WITH A POTTING

NOTE: A two-wire systam is depicted; however, either a two- or three-wire

system is acceptable. ‘d

FIGURE 2. RTE lead wire connection.
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(!9 ~ RECESSES FOR~
STAKING OF
BEARING BLOCK

\

4!3. ~*t--+-l ,. .

~nlVATEO SOLOER

\

TERMINAIs (BRAsS TINNED)

)

(2)*5 -40MTG
) SCREWS WITH

I

I I

#

NOTE : A two-wire system is depictad; hOwever, either a two- or three-wire
system is acceptable.

FIGUltE3.
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APPENDIX

CERTIFICATION/DATA RSPORT TECHNICAL

10. SCOPE

CONTKNT REQUIREMENTS

10.1 -. This appendix covers information that shall be included in the
certification/data report when specified in the contract or order. This appendix
is mandatory only when data item description 01.t41sc-80678 is cited on the DD Form
1423.

20.

l?lis

30.

30.1

. .

APPLICABLE 00CUHSNTS

section is not applicable to this appendix.

CERTIFICATION CONTSNT

$erti~ion dots sheacs - maintd.@&l.itv test. l%e following will
be recorded, monitored, or certified by the contracting agency’s representative
during the test:

(a)

(b)
(c)

(d)
(e)
(f)
(g)
(h)

Data collected, including man-hours, clock-hours, mSXiIUI.UUnumber of
active ❑echanics, part identification, documentation of the
specified maintenance tasks.

Factors which influence data.
Identification of other intervening parts removed or ❑oved to
teplace the part for which a replacement time has to be
demonstrated.

Computation or measurement of the required replacement times.
Deficiencies.
Recommendations.
Results of retest,
Certification by a
dsta obtained and
bean ❑ et.

if applicable.
contracting activity’s representative of the
whether the replacement time requirements have

i

<:
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NOTf?: 711b form CMy not b 410 nquest copies of documents, normrequest wdven, dwiattonc, or etsrifii.tim of

tkmcfflcatloa nqukremmm on eurnnt contmcu. Commenu submkkd on thh form do not .amwLtufa or imply mnhmixafion

to nin my partkm of the mfcramd daumtnt(#) or to ●nund conkutud nqukcmaim.

,*

l~d OlOn# thb Un,l

DEPARTMENT OF THE NAVY

COHMANDER
NAVAL SSA SYSTSNS CONNAND (SSA 5523)
DEPARTMENT OF THE NAVY

111111 FI

i WASHINGTON, DC 2036Z-51O1 UNITEDE7A7Et

1

OFFtCtAL WJSINEU

●CNAL7Y ram Pntv A7t usE *am BUSINESS REPLY MAILFIRSTCC* ●ER-87 NO. 12903 W4SMINO TON 0,C,

FOY7AGE WILL BE PAIO BY THE DEPARTMENT OF THE NAVY

CUNNANDER
NAVAL SZA SYSTEMS COMNAND(SSA 5523)
DEPARTXSNT OF THE NAVY
WASHINGKIN , DC 20362-5101
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STANDARDIUTION DOCUMENT IMPROVEMENT PROPOSAL
(SC.[m;mctimu- Reverse .Wt)

C“UENT !tuuaER
,, DOCUMENT TITLE

L-G-3124 D(SH) GENERATOR, ALTERNATING CURRENT, 60-HERTZ (NAVAL SHIPBOARD USE)

,UEOP SUBMIWINO ORGANIZATION
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