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(See 6.5)

MILITARY SPECIFICATION
MOTOR-GENERATOR, 60-HERTZ A.C. TO
400-HERTZ A.C., SHIPBOARD SERVICE
1. SCOPL

1.1 This specification covers 60 Hertz (Hz) alternating current (a.c.) to 400-Hz a.c.,
general purpose motor-generator power supplies for Naval shipboard use on surface ships.

-

2. APPLICABLE DOCUMENTS

2.1 The following documents cf the issue in effect on date of invitation for bids or
request for proposal, form a par: of the specification tc the extent specified herein.
SPECIFICATIONS
FEDERAL
Fr-£-171 - Bearings, bhall., Annular, (General Purpose).
Q0-1-666 - Iron Castings, Malleable.
GGG~P-7E1 - Puller, Mechanical Fuller Attachment, Mecharical andé Puller
Set, Mechanical.
MILITARY

MIL-I1-€31 - Insulation, Electrical, Synthetic-Resin Composition, Nonrigid.
MIL-B-857 - Bolts, Nuts ané Studs.

MIL~S-%01 - Shock Tests, h.i. {(High-lmpact); Shipboard Machinery,
Equipment and Systems, Reguirements for.
P MIL-E-S17 - Electric Power Equipment, Basic Requirements for (Naval
[heat Sraraoh-CH i
i Shipboard Use]).

MIL-D-1000 - Drawings Engineerinc and Associated Lists.

MIL-D-1000/2 - Drawings, Engineering anc Associated Lists.

MIL-1-1361 - Instrument, Auxiliaries, Llectrical Measuring: Shunts,

Resistors, and Transformers.
MIL-E-203€¢ - Enclosures for Electric and Electronic Equipment, Naval
Shipboard.

MIL-C-2212 - Controllers, Alternating-Current, Naval Shipboard.

MIL-Q~9858 - Quality Program Requirements.

MIL-M-9868/)1 - Microfilming of Engineering Documents, 35MM, for Naval

Ship Systems.

MIL-M-15071 - Manuals, Technical: Equipment anc¢ Systems Content
Requirements for.

MIL-S-15083 - Steel Casting.

MIL-R-15109 - Resistors and Rheostats, (Naval Shipboard).

MIL-M-16034 - Meters, Electrical-Indicating (Switchboard and Portable Types!.

MI..~1-16104 - Indicsators, Synchronization.

MIL-E-16298 - Electric Machines Having Rotating Parts and Associatec Repair
Parts: Packaginc of.

MIL~C-17361 - Circuit Breakers, Alr, Electric, Insulated Enclosure
(Shipboard Use).

MIL-E-17555 - Electronic anc Llectrical Equipment, Accessories and Repair
Parts: Packaginc and Packing of.

MIL-C-17588 - Circuit Breaker (Automatic - ALB} and Switch, Toggle iCircuit
Breaker, Non-Automatic - NLB), Air, Insulatec Enclosure, 125
volts and Below, AC or DC, Naval Shipboarc.

MIL-G-18709 - Grease, Ball and Roller Bearing.

MIL-W-19088 - wattmeters, Switchboard Type, 4-1/2 Inch.

MIL-V-23151 - Voltmeter, Expanded Scale Switchboard Type (Naval Shipboard
Use).

MIL-1-24137 - Iron Castings, Modular Graphitic (Ductile Iron) and Modular
Graphitic (Corrosion Resisting, Austenitic, Low Magnetic
Permeability) (for Shipboard Application).

FSC 6125
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MILITAKY (cont'dy
MIL-H-46855- Human kngineering Requirements for Military Systems, Equipment
and Facilities.
In-Process Reviews, Validation, and

MIL-M-81203 - Manual, Technical,
Verification Support of.

STANDARDS

MILITARY
MIL-STD-19% - Marking of Connections for Electric Assemblies.
MIL-STD-415 - Test P01an anc Test Facilities for Electronic Systems and
iipment, Design Standard for.

AssocCiated Eguipment, Des:igr

Program Requirements (for Systems and

MIL-STD-47C - Maintainabilaty
Equipments) .
MIL-STD-471 - Maintainability Demonstration.
- airborne and Structureborne Noise Measurements and Accceptance

MIL-STD-74¢C
Criteria of Shipboard Eguipment.
Alternating Current for Shipboard Use

MIL-STD-761 - Electric Power,
Characteristics and Utilization of.
Reguirements for Reliability Program

Equipments) .

MI1L-STD-785 - (for Systems and

HANDBOOKS
MILITARY
MIL-HDBK-217 - keliability Stress and Failure Rate Data for Electronic
Eguipment.
M1L-HDBK-472 - Maintainabil:ity Prediction.
PUBLICATIONS

A MO DR DRUD AT

l"\\f} e T A4 DMy &
NAVSHIPS 94324 - Maintainability Design Criteris Handbook for Design of
Shipboard Electronic Equipment.
0969-019-7000 - Electronic Test Equipment Application Guide.

{Copies of specifications, standards, drawings, and publications required by suppliers
1n connection with specific procurement functions should be obtained from the procuring
activity or as directed by the contracting officer.)

2.2 Other publications. The foliowinc document forms a part of this specification to
the extent speciiied herein. Unless otherwise indicated, the issue irn effect on date of
invitation for bids or reques: for proposal shall apply.

UNIFORM CLASSIFICATION COMMITTEE
Uriform Freight Classification Rules

(Application for copies should be addressecd to the ification Committee,
202 Union Station, 516 west Jackson Boulevard, Chicago,

3. REQUIREMENTS

3.1 Definitions. The definition of terms used in this specification shall be ir

accordance with 6.2.

3.2 Performance reguirements.

The motor cenerator shall be designec¢ to the following characteristics:

[ J.2.1
(a) Motor:

(1) Voltage - 44( volts.

{2} Phase - Three.

(3; Speed - 120C revolutions per manute (rpm).

(4) Slip - wWith rated full load applied to the generator, the motor
«lip shall not exceed 2 percent at minus 10 percent rated motor
voltage.

{5) Frequency - %0 Hz.

(6) Type - Squirrel cage induction.
(7) Voltage and frequency variation- The motor shall be capable of

operating satiasfactorily with an input voltage variation of plus

or minus 10 percent and an input frequency variation of plus or
minus 5 percent.
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) (b) Generator:
(1) Kilowatt ratings (kw) - 0.5, 1.5, 3, 5, 10, 15, 30, 60, 100,

200, or 300, as specified (see 6.1).

(2} Speed - 1200 rpm. .

(3) Output voltage - 120 or 450 volts, as specified (see 6.1).

(4) Phase - Three phase.

(S) Frequency - 400 Hz. .

(6) Power factor ~ 0.8,

{(7) Field poles and shoes - Not required to be individually removable,
replaceable or adjustable.

(8) Rotating field type - Unless otherwise specified (see 6.1).

3.2.2 Duty. HOtor generators and control equipment shall be designed for satisfactory
operation over the range of no load to full load when operating on the input voltage and
frequency range specified in 3.2.1(a) (7).

3.2.3 Ambient temperature. The motor generators and all associated control equipment
shall be designec for operation in an ambient temperature of 5C°Centigrade (C).

¢ 3.2.4 Shock. Motor generators and all associated control equipment shall be capable
of withstandlng the high impact shock test as specified for Grade A, hull or deck mounted
as aspecified (see 6.1), class I, medium or heavy weight {as applicable}, type A equipment
of MIL-S-901.

_ L. L mmad e masamee a2 10 meamahme fme amana

with 5 Bnaii be not iess than 50 megonms IOr WMOLOTr GEnEratdrs and 4L megoams 10T asse
ciated control equipment.

] 3.2.5 1Insulation resistance. The insulation resistance when connectec in accordance
LELS

..... Crounding. Eguipment shall be designed to operate satisfactorily from an un-
grounded ship's power syster, but accidental grounding of this system shall not cause mal-
operation. Design and construction shall be such that all exposed metal parts are at ground
(ship's hull) potential at all times, however none of the circuits of the equipment furnished
shall pe tied to ground. The output of the motor generator power supply shall also be de-
signed as an ungrounded system: however, the equipment shall be designed to perform in accord-
ance with the requirements of this specification in the event of single fajilure tc grounc and
when operating with loads which may have high impedance circuits to grounc such as may be
caugec by electromagnetic suppression networks.

-
o
B
™

€ 3.2.7 Hode of operation. The eguipment shall be reguired to operate with th
regulator ir automatic only.

2 C s ¢ axoitation nower. Ganerator sxcitation shall be obtained from the

rectified output of a rotn:xng‘ErusEIess exciter mounted on the motor generator shaft. The
fieldc of the brushless exciter shall be energized from a static voltage regulator supplied

wWhen 400 Hz is used, a relay may be used to prcvide initial power from the 6C Hz source on
start up. No relays shall be used to provide power tc obtain the specified short circuit
characteristics.

(] 3.2.9 Voltage requlation. Voltage regulation shall be achieved by a completely static
regulator and exictation system. The voltage regulator shall be capable of maintaining the
mean voltage of the three phases within plus or minus 1/2 percent of rated voltage for any
preset value within the range specified in 3.2.11 under the following conditions or any
combination thereof:

(a) Load varying between no load and rated load.

(b) load power factor varying between 0.8 lagging and unity

(.~ Vawd abdmm of domoisd sonlébome amAd Sfeammamm' withie ¢hoe van

A VEaLAABWLUE Wi AliPWiL VUL vaYyT WIIN bE TN WAy A AL - -~ e
3.2.1(a) (7).

(d) Variation of equipment temperature frox cold as specified ambient to
full loac rise at specified ambient.

(e) Unbalanced generator load of 15 percent of ratec current at any power factor
betweern ratec anc unity.

(] 3.2.10 Voltage deviation and recovery. The time to return and stay within plus or minus
0.5 percent of the rated value of the steady state voltage shall not exceed 0.5 second
following change in an 0.8 p.f. load from no load to half load, from half load to full load,
from full load to half load and from three-fourths load to one-fourth load. The maximum
voltage dip or rise shall not exceed 9 percent of rated value during the load changes speci-
fied herein.
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3.2.11 Regqulated voltage adjustment. Provisions shall be made to adjust the regulated
voltage within the rang¢ of 5.0 percent above and below rated voltage in steps of not more than
0.2 percent of rated voltage at any load from no load to 100 percent of rated load at rated

power factor.

3.2.12 Harmonic content. From no load to full load, the r.m.s. value of the sum of
all of the harmonics in the output voltage wave shall not exceed 3 percent of the r.m.s
value of the rated output voltage. The r.m.s. value of any single harmonic shall not ex-

ceed 2 percent of the r.m.s. value of the rated output voltage. Harmonics of 0.1 percent

ve of the rated output voltage may be disregarded 1in the deter-

~r lao ~¥
or less, of the r.m.s5. va

1
val
rmanatiorn of the harmonic content of the output voltage wave.

3.2.13 Amplitude modulation. Amplitude modulatiorn of the output voltage of the gen-
erator when operating with 1ts intended voltage regulator shall not exceed 1 percent of the
peak to peak voltage. This reguirement shall apply for any loads between no load and rated
load and at any power factor between 0.6 (lagging) and unity.

3.2.14 Line unbalance. The difference between line voltages shall be not greater than
5 percent of rated voltage on application of a single phase load of 15 percent rated current
at any power factor between 0.8 ancd unity to any line of the generator which is already
loaded with a balanced three phase load of 75 percent of rated current.

3.2.15 Voltage balance. The difference between line voltages at the output terminals
of the power suppiy (icac side of circuit breaker) shall be not greater than 0.5 percent of
rated voltage at no load or for any balanced three phase current up to rated current at any
power factor between 0.8 and unaty.

3.2.16 Generator short circuit ratio. The generator short circuit ratic shall be not
less than 0.8.

3.2.17 Svster short circuit performance. The motor generator ané control shall pro-
duce short circult current as follows:

{2 T 11
\ay It s il

Where:
I = Sustainecd steady state generator output current (per unit valuel.

t = Time in seconds.
{b) The minimum value of generator short circuit current shall be three per unit.
(c) The peak value of short circuit current shall not exceed 1l per unit.

The requirements specified herein shall be met under the following three phase short
circuit condition:

Initial load Control Generator field temperature
Nc load Automatic Hot
Hot field temperature shall be equivalent to normal full load rise obtained from the heat
ran plus the -pecx‘xed ambient temperature (50°C.). The design of the motor generators and
- b o can withstand a short circuit current of the maani -

COH‘IUA equpn!:nL bnﬂ).x be such that it ¢can withstand & short circult current
tude required without damaging the equipment. Upon removal of the short circuit, rated
voltage shall be automatically restored, No relays shall be used to provide excitation to

obtain the short circuit characteristics specified herein.

e magni

3.2.18 Pparalle) operation. Parallel operation when required (see 6.1) shall be pro-
vided as follows:

(a) The egquipment shall be designecd sc that E to three motor generators anc
control eguipment of identical design will operate ir parallel in accord-
ance with the reguirements specified herein. Parallel operation shall be

ance eqgurrer

accomplishec Dy cross-current compensation of the voltage regulators.

3.2.16.1 Parallel operation performance. The maximum difference in kilovar (kvar,

supplied by generators operating in paraile] shall not exceed the following limut under any
load condition between 20 and 100 percent of rated load. This requirement shall alsoc apply
for input voltage and frequency variation specxtied in 3.2.1(a)(7), variation in equxpment

temperature from ambient to full load rise, and variation in power factor between 0.8
lagging and unity.

e in kvar supplied by the generators in parallel shall
t of kvar rating of one of the generators.

4
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3.2.19 Dpielectric strength. The motor generator and associated control equipment
shall be capable of withstanding a dielectric strength test (see 4.6,6) of twice the normal
voltage of the circuit plus 1,000 volts for 1 minute. .

3.3 Detailed requirements.

3.3.1 General. Equipment covered by this specification shall conform to MIL-E-917
urnless otherwise specified herein. The eguipment shall form a complete power supply con-
sisting of a motor generator and 1ts associated control equipment.

3.3.2 Reliabilityv. To meet the needs of the Naval service, it is imperative that
reliability of operation be considered of prime importance in the design and manufacture of
the equipment. The supplier shall employ all reasonable methods possible in the process of
manufacture to assure gquality and maximum relijability. 1In order to insure high equipment
reliability under all service conditions to avoid marginal applications and provide adequate
safety factors, it may be necessary to derate certain parts from their rated values when
applying them to equipment circuits. The design shall include all possible features which
will result in reliable and stable operation with minimum need for adjustment and align-
ment, and with Mean-Time-Between-Failures (MTBF) not less than 2500 hours for the entire
motor generator and associated control system.

and a.aghn

3.3.2.1 Equipment fajilure is defined as occurring whern either the equipment cCeases tc
function or its performance degrades below the requirements of this specification.

3.2.2.2 The MIBF shall be predicted in accorcdance with MIL-HDBK-217 (see €.4). The
sectior. "How to Make a Reliability Prediction Basec on Stress Factors and Part Populations®
shall be useé for the method of prediction and report format. The most critical items
shall be identified ip reliability precdictior in accordance with MIL-STD-785 (see €.4).

3.3.2.2 Failure rate cata used shall be as given primarily in MIL-HDBK-217 (see t.4).

- - —~ € 1 1 £
data frop other scurces or estimated fajilure rates, if necessary,; shall be

Pas Viren -
submitted tc the procuring activity for approval prior tc use. In the event other sources
than quoted hereir are used for failure rates derivation, detailecd substantiation shall be
given. No acceleration factors shall be used unless justified by special gquality assurance

controls and ‘justification submitted.

3.2.2.4 Stress levels shall be calculated from design data in accordance with MIL-
HDBK-217 (see €.4). The operating electrical and thermal stress leveis shall be obtained
during the tests of 4.6.19 and 4.6.20. The stress levels obtained by test shall be com-
pared to the application ratings (maximum stress levels allowed) given by part or unit
venaors anc the calculated stress levels using tabular form. Where parts are found by test
or calculation to be stressed beyond the application rating (maximum stress level) necessary
design changes shall be made and stress level tests shall be repeated. Where the test and
calculated values differ by more than 10 percent a seconé stress calculation shall be made
on that part to determine cause of discrepancy.

3.3.2.5 The contractor shall submit the Reliability Predictions and definition of
failure in terms of actual equipment configuartion to the procuring activity for approval.

3.3.3 Maintainability. The contractor shall establish the maintainability program
which shall be integratec with the equipment design engineering program. The maintain-
anhility program shall be consistent with the type and complexity of eguipment, and shall

contain but shall not be limited to the following:

{a) Maintainability program plan.
(b) Maintainability analysis and corrective action system.

3.3.3.1 The maintainability shall be defined ir terms of Geometric-Mean-Time-To-Repair
(HTTRC). MTTRG for the equipment shall be 7 hours maximum. Equipment repair time (ERT) for

any one item shall! not exceed é hours.

3.3.3.2 The contractor shall define in the Maintenance Prograr Plan how he will
develop and conduct the maintainability program tc meet the quantitative requirements. He
shall compute MTTR_. predictions and submit them to the procuring activity for approval.

3.3.3.3 The HTTRG shall be predicted in accordance with MIL-HDBK-472 (see 6.4),

maintainability prediction procedure II. The failure rates used shall be the same as used
for the reliabjility prediction. Wherever the expected life of the part or unit is shorter
than the expected life of the equipment, the replacement of the part or unit shall be
scheduled in the preventive maintenance section of the technical manual for the equipment so
as to prevent equipment failures due to wear out of its parts.
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3.3.3.4 Preventive maintenance shall be simplified so as to reduce the nced tor highly
The complexity of maintenance shall be reduced by providing
and by providing for interchangeability of like units

All essential parts shall be 1interchangeable physically and electrically with

force.

orrective maintenance downtime shall be reduced by designing for rapid and
ion of malfunction or degradation (implementation of indicators, test points,
ease of fault correction, and rapid positive verification

3.3.3.€ Equipment shall be subjected to a maintainability demonstration test. Sample
2126 of corrective maintenance actions shall be 20, sample selection in accordance with the
“Task Selection” appendix, "Corrective maintenance sample selection” table of MIT-STD-471
(see 6.4). MTTRG shall be computed by the following formula:
20

(log Mci)

im]

log MTTRG = 5

where M_. is the repair time of corrective maintenance action "i".

3.3.3.6.1 A maintenance test plan shall be prepared and submitted to the procuring
activity for approval before the tests commance. The plan shall define in detail the main-
tainability actions to be performed during the test. The plan shall proviae for random
selection of failure events to be choser at the time of the test.

3.3.3.6.2 A report of the maintainability test shall be prepared by the contractor
and submitted to the procuring activity.

The contractor shall establish and maintain a data collection
systex covering failure modes and effects, analysis, and corrective action throughout all
stages of development, production and testing of the equipment. Any fallure that occurs
shall be thoroughly analyzed and recorded in the log book. The corrective action shall be
implemented and design review shall be initiated as necessary to improve the reliability anc
maintainability of the equipment and to meet the guantitative reguirements.
and actions taken shall be reported to the procuring activity in twc reports: (a)

first delivery and (b) with the last equipment delivered.

3.3.3.7 Data collection.

-
nelessaly

prior to

3.3.3.8 The control eguipment shall be designed tc permit easy installations and to
keep maintenance requirements to & minimum, both in level of skills and in number of
personnel required to maintain the equipment. The equipment shall aiso be designed sc that
it can be maintained by replacement of easily removec parts, modules, or subassemblies. The
desigr shall follow design for maintainability considerations in MIL-STD-47C (see €.4) and

NAVSHIPS 94324 (see 6.4).
3.3.3.% Human engineering reguirements. Human engineering requirements shall be 1n
accordance with MIL-H-46855 (see 6.4).

3.3.3.10 Test eguipment. The motor generator shall be so designed as to be capable of

being maintained, aligned, calibrated, and repaireé with the aid of the following test
equipment
(a) Clamp-on volt-ammeter - 0 to 600 amp and ¢ tc 600 volts a.c. range, FSN:
IN6625-254-0855 or IN6625-87%-1231, MIN: CV-633 or AN/USM-33.
(b) Multimeter - O to 4000 volts d.c., O to 800 volts a.c., U to 16 amps d.c.
anc¢ 0 to 200 megohm range; FSN: 1IN6625-6B4-3082; MIN: AN/USM-123; G.E.
Simpson Model 269 or equivalent.
(c) Oscilloscope - FSN: F6625-787-0309, MTN: AN/USM-117.
{(d) D.c. milliammeter - 0 tc 150 ma range; FSN: 2N6625-945-2759: MTN: CV-

931-4904-0013.
le) A.c. voltmeter - 0 tc 600 volts range, FSN 1N6625-184-5337; MTN: MR7IW600ADVV

in accordance with MIL-~M-16034.
(f) An isolated variable voltage d.c. power supply 0 to 35 volts (0 to 2 amp

capacity) .

Contractors desiring to utilize test equipment other than specified herein, shall submit to
the procuring activity with justification, the necessity for using such test equipment, prior

AUGU QuULIV L e u o [ -
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to the start cf manufacture of the equipment. Test equipment required for maintenance not
listed herein, in the Portable Test Equipment list for Electric Plant, or in Publication
096$-019-7000 shall be furnished by the contractor with the rotor generator.

3.3.3.11 Plan for use. Unless otherwise specified (see 6.1), reliability and maintain-
ability calculations shall be based on average operating time of 4 days per week or 139 days
per year. System characteristics shall be as specified fcr type Il power of MIL-STD-761.
Loads shall be considerec to vary between one-quarter, one-half an¢ full load steps changing
at 1 hour intervals.

3.3.4 Lnclosures. The motor generators and control equipment shail be furnished in
dripprocf{ protectec 1 dearee enclosures 1in accordance with MIL-L-203¢.

3.3.5 1lnsulation class. Insulation shall be class B, C, F or H in accordance with
MIL-E-917, as selected by the manufacturer.

3.3.5.1 1f insuiation ciasses are mixed within a motor generator, the thermal
of the lesser temperature class of insulation shall not be exceeaed.

3.3.6 Heating. The motor generators anc control eguipment shall be sc designed that
the temperature rises do not exceed those shown in table I when testec in accordance with
4.6.20.2.

Table 1 - Maximur permissible temperaturc rise (°C.. (based on
SC°C ambient - continuous rated loacd}.
( 37 :
) Name of part= [ Insulation class
! ; ) 1/ \
‘L i E ! F H <= 3
i Bearings 60 ‘ 6C 10¢
{
Coils - measured by thermocouple
or thermometer 6C 85 12¢
Measurec by resistance 7¢ 95 14C
Cores anc mechanical parts
adjacent to insulation 60 85 12¢
Alr-within 1/2 inch of meters 15 15 15
Capacitors - Air within 1/2 inch
of case 35 35 35
4
Rectifiers - selenium 2 25 25 25
\ Rheostats and resistors:
| Bare resistor material 375 375 375
\ Resistor embedding material 300 300 300
!
i boltec connections and terminal
studs:
Not plated 50 50 S0
Silver plated 65 65 €5
Contact:
|~ solic 70 70 70
! Solic, silver faced 80 80 80
17 waximum temperature depends on class of insulation used.
2/

Silicor rectifiers, voltage reference elements, voltage regulator elements
and transistors - permussible temperature risc or these parts 1s dependent
upon operating conditions. Maximum permissibie case temperature shall be
showr. on the eqguipment drawing (see 3.7).

¥ Where no measurement method 15 indicated, thermometer or thermocouple method
is used.

3.3.7 Material restrictions. The minimum requirements for materials to be used shall
LA L LA CALE AL A% L]
be as shown 1n table II.
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Table Il - Minimum material requirements.
Item Material Specification Limitations
Caps and cartridge Steel See Note 1
Ball bearing end brackets,| Malleable 1iron QQ-1-666
[ terminal boxes, covers, Noduiar graphitic
housing, vee rings, iron MIL-1-24137
shells, drap covers
baffles, hand hole as
i access covers
Eye bolts Steel
Fans Steel See Note 1
Aluminum
Grease Petroleum MIL-G-18709 Bearings operating
at 110°C and below
Springs Steel carbon Cadmium plated and
baked after forming
Steel corrosion
resistant
Copper~beryllium
Shaft Steel Tensile strength not
i less than 75,000
; p.s.i. and elonga-
i tior not less than
f 20 percent in 2
! inches
i Spider and quills Steel See Note 1
Note L - Un.iess otnerwlise Shown in table 1., stee. parts may be cast, iapricatec, wiought
or forged. Cast steel shali be in accordance with grade B of MIL-5-15083, except

o
o
that radiographic ancé magnetiC particle examination will not be reguired.

3.3.8 Liftinc provisions. Motor generators, control panels, anc separately mounted
control units weighing over 150 pounds shall pe providec with eyebolts or other suitable
means for hoisting anc handling.

3.3.9 Ident:ification and information plates. Tne identification and information plates
shall be attached to the part of the machinery or eguipment which will not ordinarily be
renewec during its normal service life. These plates shall be located where they can be
read at all tames without danger to personnel. ldentificatiorn plates anc information plates
shall be made of brass, nickel-copper-alloy or corrosion resistant steel. The markinags
shall be etched, stamped, engraved, metal-photc on anod:ized aluminum or cast in such a manner
as tc produce permanent anc durable markings to last the anticipated life of the equipment.
All etchings, engrav.ngs or stampingc shall be not less than 0.003 inch deep. The characters
on cast plates shall be raised tc at least 0.03 inch. All engraved stampec or direct etchec
markings shall be f:.ied with black paint enamel or lacquer (see 3.4.23 and 3.5.5.10 for
details of informat:ion tc be shown on the identification plates).

3.4 Motor generator.

ci the two bearing type with the motor

2 4 1 P Y Y -~ — >~
38,4 General . he motor generator shal

.
-

and the geneTator rigidly couplecd together in such a manner that the combined unit will be

capable of maintain:ng proper alignment without dependence upon the supporting structure of

the ship, and shall not require any additionai structural bedpiate. The rotating elements

of the motor anc generator shall be mounted on a single one plece shaft.

-
4
ot

3.4.2 Mounting. The motor generator shall be designec¢ for horizontal deck mounting.
The size of the mounting bolts snall be selected by the manufacturer ir accordance with
table IIl anc the following:

{a} Mount:rng bolts shall be no less than grade 2 of MIL-E-857.

(b Minimus bolt size shall be 131/4 inch.

tc) Maximur bolt size shall be 1-1/2 1inches.

{d) Mounting bolt holes shall be round.

(e) bBolt nole diametrical clearance shall be 1732 ainch for 3/4 1inch bolts and

1/1lo inch for bolts over 3/4 1inch.

2z,

-
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Table I11 - Maximum welghts and dimensaons.
Maximum motor
Control | Maximum Motor Generator Unit Maximum Control Cabinet Generator
i Rating | arrange- Dimensions and Weights Dimensions and Weights Mounting
[ ment Dimensions
; LenathIHidth— Heiahtz/ wWeilaht Depthé width Hexahtg Weight/! Length [Width
bokw, Inches| Inches [Inches Pounds|lnches jnches| lnches Pounds| Inches | Inches
| < A 36 20 22 900 12 2¢ 36 300 18 15
! 5 B a¢ 2C 22 900 12 28 3¢ 300 18 15
i |
Y A 4z 24 24 12006 12 2e 36 30 | 21 18
[ 10 B 42 24 24 1200 12 2§ 36 300 | 21 18
|
15 A 44 24 2¢€ 1500 12 28 36 300 22 18
15 B 44 24 26 1500 12 2E 36 300 22 18
i 3C A 50 25 2€ 220¢C 12 28 3¢ 300 2s 21
{ 30 B 28 2200 12 28 3¢ 300 25 21
60 A 60 34 30 3300 12 28 36 300 30 25
60 B 60 34 30 330¢C Py 28 36 300 30 25
5100 A 64 t 36 32 4500 16 2§ 48 500 32 2
ilOO B 64 3¢ 32 4500 1€ 28 48 500 32 7
[ 200 A 80 I 46 £500 16 28 48 [500. |As requiredd’
i i 16 28 48 50027
200 b 8C ! 4€ { 4€ 8500 1¢ 28 4€ 5005/ AS requxredi/
| 1é 25 48 5002
300 A 86 46 46 9500 16 28 48 5005/ 'As requiredi/
16 28 48 S0G=
) 74
30¢C B 86 4€ 4€ 9500 1€ 286 48 SOOS, As required
I 1€ 28 48 500~
L
i/ Includes terminal box.
2/ Does not include removable lifting provisions.
3/ Does not include guard rail.
&/ 200 and 300 xw motor generators shall have six mounting bolt holes. Length between
holes shall be equal and physically locatec about the center of gravity of the

mOtOr generator.

3.4.3

Motor starter cabinet.

sistent with specifiec performance and design.
as shown in table III.

3.4.4

noise.

Alrborne noise.
The alrborne noise limits,

with MIL-STD-740 and the following:

3.4.5

3.4.5.1

(a)
(b)

Grade - Grade D egquipment.
Operating condition - No load to full load at input voltage specified herein.

Internallv excited vibration.

Mechanical balance.

operating range.

windings not in mechanical symmetry shall have dummy coils.
the proper mechancial balance shall be effected by the use of balance weights securely

attached (if bolts are used, corrosion-resistant bolts and locknuts shall be required}, re-
moval of material, securely welded steel weights, or by metal carried in a receiver in such
a manner as to preclude its breaking loose.

Dimensions and weight. The motor generators shall be as light as possible con-
The maximum dimensions and weight shall be

Motor generators shall be designed to produce minimux airborne
instrumentation and measurements shall be in accordance

Motor generators shall be balanced at any loacd ir the

In general,
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3.4.5.2 Balance limits. The maximum allowable amplitude 1n inches shall be as shown
in table 1IV.

Table IV - Mechanical balance.

Weight of motor Maximumr allowable peak
generators to peak amplitude
Balance
pounds Inch
Up to 350 0.0005
From 351 tc 800 | .00075
From 801 to 2,000 .00l
From 2,001 and up .0015

3,4.6 Bearinags.

3.4.6.1 Rad:al, single row, both races extended, sealed, cartridge type, type 120 in
accordance with FF-B-171 shall be used up to and including size 215. Size 316 and larger
shall be single shielded, type 111, class 2. When cartridge type 120 bearings are used, a
plate bearing the warning “DO NOT LUBRICATE" shall be secured to the end brackets.

3.4.6.2 Series. Ball bearings shall be of medium series.

31.4.6.3 Mountinc diameters and tolerances. The shatt, shoulder, housing, and housing
shoulder diametlers shall be in accordance with the values showr in table V.

Table V - Bearing shaft, shaft shoulder, housing
and housinc shoulder diameters.
T R )
Shaft shoulder| Housing shoulder
Bearing Shaft diameter diameter Housinc diameter diameter
Minilmum Maximum Minimum Minimum |Maximum Max]mum
M Horaigteras

308 0.9844 0.9847 } 1.140 2.4409 | I.441€ 2.280 e

306 {1.1812 1.1815% f 1.340 2.8346 | 2.8358 2.620

307 1.3781 1.3785 | 1.590 3.149¢ f 3.1503 2.940

308 1.5749 1.5753 ! 1,813 3.5432 3.5442 3.310

3098 1.7718 1.7722 i 2,000 1.9370 3.9379 3.660
H 310 1.9686 1.9€9C : 2.270 4.3307 4.3316 4.000
{ 311 2.165% 2.166¢C : 2.4¢6¢ £.7244 4.7253 4.380
J 312 2.362 2.3628 t 2.688 5.1181 5.1191 4.750C
} 313 2.5592 2.55%7 ; 2.96¢ 5.5118 5.5131 5.190
i 314 2.7560 2.756% i 3.156 5.9055 5.9068 5.560
‘; 315 2.9529 2.9534 j 3.380 6.2992 6.3005 5.940
! 316 3.1497 3.1502 ! 3.550 6.6929 b.6942 6.250
l 317 3.346¢ 3.3472 I 3.840 7.0866 7.0879 6.620
i 318 3.5434 3.5440 ! 4.060 7.4803 7.4817 7.000
| 318 3.7403 3.740% ! 4.290 7.8740 7.8754 7.380
E 320 3.9371 3.9377 4.488 B8.4646 8.4660 7.940

3.4.6.4 Bearing pre-loac washers or springs. The use of bearing pre-load washers or
springs or bo are preferrea. Wwashers and springs up to sizes 312 shall be secured in
the housing tc preclude their falling out of the end bracket during repairs and maintenance

-~ T, — e -
of the @mOLOr ger

erator.
3,4.6.5 Mountinc. The bearings shall be mounted as follows:

(a) rixed free method - When the bearings are secured to the shaft by means of
locknuts and lockwashers, the following reguirements shall apply: One
enc bearing snall be fixecd axially ir the nousing by suitable housing and
end cap shoulders. The axial movements of the shaft shall be not more than
¢.01C inch for size 31C anc smaller bearings anc¢ 0.015 inch for bearings
larger than size 310.

(b) Opposed shoulder method - When the opposed shoulder method is used, the
following information shall be submitted to the procuring activity:
{1) The initial end play required (to compensate for thermal expansion

differentialg between shaft and housing)}.

(2) The method used to measure end play.

10
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J.4.6.¢ ugg; g;ébl;aallon Bearings operating above 110°C shall be heat stabilized
so that their dimensions do not increase more than 0.000) inch per inch of diameter during
2500 hours at 1495°C.

3,4.6.7 Housing construction. The bearing housing shall be constructed to permit
ready removal of the end bracket without the necessity of removing the bearings from the
shaft, The housing shall have sufficient metal to permit redrilling and bushing.

3.4.6.8 Removal of bearing. The design shall be such as to permit removal of the
ball bearing by pulling on the inner ring of the bearing with one of the tools containec in
a "complete® Naval shipboard set of tocls specifiec in GGG-P-781.

- PR PRSSEE E] b ofs e cmemmera e -ttt mm mamA ahall Ao

3.4.7 Frans. Fans shall be keyed to the shaft to prevent rotation and shall be secured
1n a manner to prevent axial displacement of the fan along the shaft. Shoulders, lock-
washers and nut, sleeves or clamping bolts (in the case of split fan) may be used. Shrink
rings or press rings may be used where thc fans do not have to be removed from the shaft

rangs may D€ usec where TwhC 1ans

curlng dlsa:sembly of the motor generntots. Locked set screws may be used only where closed

end key seats or woodruff keys are usec.

3.4.8 Cores.

3.4.8.1 Mounting. Cores shall be secured to the shaft, spider, or frame §0 as to
prevent their axial and rotational displacement under operational or test conditions. A
pin through the shaft is not an acceptable means of preventing axial displacement. Weld-
ing shall not be ed tc secure the core or quill tc the shaft. The use of spiders con-
structed cf individual flutes welded to the shaft is acceptable when preheat ancd stress re-
lievaing procedures satisfactory to the procurlnc activity are employed. Press or shrink
fits without keys shali be approved by the procuring activity.

3.4.8.2 Accessibility. To remove or insert the rotor it shall be unnecessary tc re-
move any StatiOnary windings or remove any of the motor generator mounting bolts.

3.4.5 End brackets. An accurately machined shoulder joint shall be provided between

the frame and the end br acket . End brackets shall be secured to the frame by not less than
four hexagon-head bolts. Resilient gaskets shall not be placed between any bearing support

mambey and the frame Openings of adequate size anéd number shall be nrnvidad 8C as to give

easy access to and a diract view of the rotatxng rectifiers. The cnclosing covers (hand-

hole or access-hole covers) shall be readily removable. The engaging bolts ©Ff iocking devices

shall be attached to the frame, the end bracket, or the cover as the design permits, in such
a manner as to prevent the boltt or locking devices from being misplaced or dropped into the

3,4.10 Feet. Feet shall be machined on the mounting surfaces and shall be either
cast integral with, bolted or weldec to the frame anc shall be provided with round holes for
helding-down boits.

3.4.11 Shaft. The motor generator shaft shall be one piece.

3.4.12 Field poles and shoes. Field poles and shoes may be an integral part of the
complete rotor or stator lamination and need not be xndxvzdually removable., The method of
factor of s=afetrty of

[ - FoYe) ar 3
securing rotating field poles to the shaft or spider shall result in & factor safety

not less than 2.C, based on the elastic limit of the material and the rated speed of the
motor generator.

3.4.13 Field coils. Field coils shall be thoroughly insulated from adjacent conduct-
ing and grounaea parts. All ocolils shall be completely one-half lap wrappsd with tape bsfore

the varnis:, dip and bake, All field coils in the same machine shall be readily interchange-

able. The coils shall be s> secured that thev cannot become loosened or damaged by vibration,

or produce vibration bv a slight shifting in the coils position.

3.4.14 Coil connections. All coil connections shall be made on the exterior end of
the generator.

motcr and generator design, constructior,

1 be such that the ampere turn requirements for
iffer more than pius or minus 10 percent firom

(o))
[ad)

the motor and generator at any load do not
the design or nominal value.
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3.4.16 sStray field reduction. To reduce the stray magnetic field the motor generator
shall incorporate the following:

(a) Stray magnetic fields caused by electrical circuits shall be kept to a
minimum by making the area of electrical current loops as small as
possible and arranging adjacent loops so that their fields will be in
oppositicn. Current loops shall enclose no magnetic material unless
essential for proper performance of equipment. All motor and generator

| windings and connections shall be balanced for ampere-turns around the

! shaft to eliminate stray fields insofar as possible. Each circuit,

! which makes even part of a turn arounc the machine shall return on jt-

; self back to the starting point, with conductors for the forward and
reverse currents arranged at the same end of the machine and as close
as adequate insulation permits. All connections shall be as short as

possible.
’ 3.4.17 Electromagnetic interference. The equipment shall be designed to ensure a
MiNiTUS &ROUnt 0L CleCLIOMaGRETic interierence

3.4.18 Terminal boxes Terminal boxes shall be provided ancd shall be securely boltecd
or welded to the frame. The boxes shall not have any openings but shall be suitable for
the drilling and 1nstall;ng of cable clamps or stuffing tubes by the installing activity.
Terminal boxes not readily removable from the motor generator shall be provided with re-
movable plates for the purpose of cdrilling as specified herein. Gaskets shall be furnished
under all terminal box covers; removable plates; and between the box and motor generator
frame, 1f the box is bolted to the frame.

b4

2]

3.4.19 Terminal boards.

Trey = aanrTT;

4 3.4.19.1 Generators having a rating of 10 kw or less. A leac clamp shall be providec
for the terminal leads. The terminal leads shall not be be attached to the end brackets but
shall be attached to the frame instead and shall extend to at least 6 inches beyond the
point of support. The methods of fastening shall be such that no strain from the outside
can come uponh the connections within the generator frame. The use of unclamped rubber Bas it
bushings is not a suitable method of securing such leads. The end of each generator lead i
sball be fitted with a connector of either the solder or the solderless type which shall be
satisfactory to the procuring activity. Terminal lead holes ir the generator frames shall
have all edges rounded to prevent injury to lead insulation. The leads shall be encliosed
in a terminal box which shall be solidly attached to the generator frame. A gasket shall
be placed between the terminal box and the frame. The joints of the terminal box shall be
of dripproo{ constructaion.

e

Ty T

3.4.19.2 Generators having a rating greater than 10 kw. All moter generator leads
shall terminate at a terminal board within the terminal boX. The terminal board shall be
securely mounted within the terminal box in such a manner as tc permit connection of the

d the external les2ds to the front of the hoardg

internal leads to the back of the board and the external
Terminal studs shall be secured to the boards in a manner to prevent turning of the studs
when tightening or loosening the nuts used to secure lead connectors. Terminal identifi-
cation corresponding tco the lead identifications specified in MIL-STD-195 shall be perma-

nently marked on the front of the terminal board. o

3.4.20 Terminal leads. All terminal leads shall be of flexible, stranded cable or
wire. An insuiating sieeve or other suitable means shall be provided to prevent abrasion of
the lead insulation by metallic edges of the motor generator frame, terminal box, piping or
cable clamps.

T

3,4.2) Securing terminal leads. Leads shall be securec to prevent their coming in
! contact with mov;nq parts or being chafed by contact with stationary parts. Leads shall not

-

be secured to end brackets orf in any other manner which would prohibit reagy removal of the
end brackets or rotatinc assembly. Terminal leads shall be secured to the terminals or the

terminal board by means of solderless connnectors and jam nuts or lock washers or nuts te
prevent the connectors from loosening under shock or vibration.

3J.4.32 Leac i1dentification. All motor anc generator leads shall be permanently marked
in accordance with MIL-STD-195. In order to achieve standard marking of all leads, ali
motor generators shall rotate clockwise when facing the generator end. The direction of
' rotation shall be permanently marked on the frame of the motor generator by means of an
inatruction plate stating "rotation”™ with an arrow in the direction of the rotation.

L N YR U [T
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' 3.4.23 luentification plate ﬁ‘lai‘kinss A separate plate for the motor and the genera-
tor or a single larger plate may be furnished. The minimum data to be marked on the identi

fication plate (or plates) shall include the following:

(a) Major unit name (that is a.c./a.c. motor generator).

{b} Federal stock number.

(c) Manufacturer's name and serial number.

{d) Technical manual number.

(e} Contract number and year of manufacture.

{£) Blanr space for inspector's official acceptance stamp.

{g) Salient design characteristics of moter, namely, horsepower,
phase, voltage, current, speed, class of insulation and
maximum ambient temperature.

(h) Salient desion characteristics of generator, namely, kw., power
tactor, voltage, current, frequency, number of phases, class of

e ) e A 2
insulaticn and maximum ambient temperature.

3.4.24 Permanent marking.

3.4,24.1 Magnet frame. The manufacturer's name, serial number and the Pederal stock
number (where available) shall be stamped underneath the identification plate in the solid
metal of the magnet frame,

3.4.24.2 Rotatinc element. The rotatinc element shall be marked with the manu-
rer's seria. number anc Federal stock number (where available) shall be stampecd on the

3.5 Contrc. eguipment.

Control equzpment requirements in addition to those which affect the
ot

he aa anari fiad
o€ as spscifaiec

ryy £ e o Aadsailad racus amanets ~€f 1 1 all
IS ance anc the detailed Lc\.‘u;&cncn\.u cl 5.2 shail

] 3.5.2 Arrangements. Control eguipment shall be furnished in either one cf the fol-
lowing arrangements as specifiec (see €.1)

(a) Arrangement A.
(b) Arrangement E.

! 3.5.2.1 Arrangement A. When control arrangement A is specified, the following equip-
ment shall be furnishead:

(a) Motor starter or circuit breaker (see 3.5.4.7).

(b) Motor starter overload relay reset pushbutton.

(c) Voltage regulator.

{d} Generator circuit breaker.

(e) Voltmeter for a.c. generator output.

(f) Ammeter for a.c. generator output.

(g) wWattmeter for a.c. generator output.

(h) Regulated voltage ad)ustxng rheostat.

{i} HMotor starter start-stop pushbutton.

(j) Ssynchroscope (when paralleling is specified (see 3.5.4.12 and 6.1)).

For motor generators 100 kv and less, items (a) through (i) shall be located in 2 single
bulkhesd mounted control cabinet. Fo motor generators above 100 kw, jitems (a) through (¢}
shall be located in one bulkhead mounted control cobinet; items {(d) through (3j) shall be
located in a second bulkhead mounted control cabinet.
' 31.5.2.2 Arrangement B. when control arrangement £ is specified, the following eguip-

ment shall be Turnished:

(a) Motor starter.

(b} Motor starter overload relay reset pushbutton.
{c}) Voltage rsgulator.

(d) Regulated voltage adjusting rheostat.

(e) Motor starter start-stop pushbutton.

For motor generators 100 kw and less, items (a) through (e) ahall be located in a single
bulkhead mounted control cabinet. For motor generators above 100 kw, items (a) and (b)
shall be located in one bulkhead mounted control cabinet; items (c), (d) and (e) shall be
located in a second bulkhead mounted control cabinet.

13
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3.5.2.3 Test points. Test points in accordance with MIL-S$TU-415 shall be provided
for the voltage regulator. Sufficient test points shall be brought out to a jack board in
order to monitor equipment operation while performing all facets of equipment trouble
shooting. These test points shall also be capable of being utilized during normal opera-
tion without adversely affecting system performance. Test points for voltage readonts
shall not be utilized if a voltmeter is installed for continuous readings. The test points
shall be readily accessible for use by service personnel. Each circuit point shall be
clearly identified. 1In addition to individual jacks for each point, the points may also be
connectec through & selector switch or switches to a single jack.

3.5.3 Enclosures.

3.5.3.1 Mounting. All control equipment enclosures shall be designed for bulkheacd
mounting. Mounting noles shall be round andé have a diametrical clearance of 1/16 inch.
Mounting bolts shall be not less than 5/8 inch in diameter. The enclosure shall not be
supported from more than one plane.

3.5.3.2 Dimensions ané weights. The control eguipment enclosures shall be as light
and compact as possible, while consistent with specified performance and design. The
dimensions of all bulkhead mounted cabinets shall not exceed the dimensions shown in table
III.

3.5.3.2 Enclosure face. Wwhen control arrangement A is furnishec¢, all instruments,
switches, rheostats, circuit breakers, and other parts needed for normal control of the
equipment shail be mounted on the front of the panel. The automatic voltage ddjusting
control is not considered a normal adjustment and shall not be mounted or the front of the
control panel, but at a readily accessible location within the panel. The meters shall be
mounted at the top of the panel.

3.5.3.4 Accessibilitv. All parts which require servicing, repalir, replacement, Or
periodic adjustment during the life of the equipment shall be readily accessible through
the front of the panel or enclosure. Accessibility shall be obtained by providinc hingec
full doors. wWherever practicable, subassemblies shall be utilized in the design of the
equipment in order to reduce the time required for service and maintenance, for example,
separate assemblies for the voltage detector and individual amplification stages.

3.5.3.5 Positioning devices. The hinged door shalli be provided with stops and
positioning devices tc sutomatically stop it in 1ts open positions and to prevent its
moving from those positions due to gravity or ship motion. 1Its full open position shall
be at least enough to permit unimpeded access and shall minimize obstruction of working
or passace areas. Intermediate stops shall be provided when added convenience for mainten-

ance will result.

3.5.3.6 Internal temperature. The design of the eguipment enclosure and the place-
ment anc selection of parts shali be such that no part will be exposed tc a higher opera-
ting temperature than the maximum rated temperature for the part.

3.5.3.7 Heating. Circuit design shall not reguire the use of heaters to obtain
proper operation with varving ambient temperature Or the variation 1in temperature rise
within the enclosure due to heating of parts under different operating conditions.

3.5.3.6 Guard rails. All deck mounted control panels shall be providec with vertical
grab rods locatec so that an operator will have means of support while oOperating the panel.
The rods shall be of smooth hardwood, or other non-conductive material supported with a
sufficient number of brackets to provide adequate support for personnel under all operating
conditions ot the ship. The rods shall not interfere with the opening of the doors nor
shall their removal be recuired to open the door. The rods shall not interfere with opera-
tion of the eguipment and shall not extend more than 6 inches from the front of the panel,
The rail shall be capable of resistinc a force of 40{ pounds applied at any point on the
rail without permanent distortion or damage to the rod or Supporting means.

J.£.3.% Operatinc anc maintenance instructions. A reduced size copy of abbreviated
operating instructions, compiete Schematic diagram of the svstem anc wiring diagrar shall
be lamainatec in plastic anc stowed in the control eguipment panel or enclosure., The cdia-
grax printing process shall be such that fading of the recorded information will not occur.

The diagrams and instruction sheets shall be either mechanically attached to enclosure
doors or stowed in racks in the enclosure in such a2 manner as not to interfere with opera-
tion of the equipment.

3.5.3.10 Ventilation. Forced draft ventilation shall not be used.

14
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3.5.4 Parts and schassembly reguliements.
3.5.4.1 Parts and subassenbly mounting. In order to prevent the possibility of dis-

placement of parts and subasscmblics due to shock and vibration, the use of slotted mount-
ing bolt holes is prohibited. The holes shall be round with a munimum diametrical clear-

ance over the mounting bolt diameter. In no case shall the diametrical clearance be greater
than 1/16 inch. Parts and subassemblies previously approved as a qualified product shall

be mounted in a manner similar to the way they were mounted when subj)ected tc the HI shock
and vibration tests during their qualification testing.

3.5.4.2 Part and terminal markinags. Al}l parts ancd terminals shall be marked with the
ijdentifyinc desigrations shown on master drawings. Wherever practicable, the designations
shall be in accordance with MIL-STL-195. The identifying desagnations may be made by metal
stamping, engraving, silk screening, stenciling, or rubber stamping; however, silk screen-
ing, stenciling, or rubber stamping may not be used on terminal boards.

3.5.4.3 Adjustable circuit elements. The number of adjustable circuits shall be kept
to an absolute manimum and limited to those adjustments reguirecd by maintenance personnel.

FriwnAdA snviome voesetanr akal) ha ammnliAvas
ST SRpLOYCT

wnen 100 percent adjustable resistors are used, & fixed series resistor shall

to protect circuitry trom overload due to improper adjustment of the variable resistor.

h complete description and instructions for such adjustment shall pe included in technical

nuale
3,8.4.4 Mechanical stability. All controls of the equipment shall be sc designed

that wher the equipment 1s properiy installed and whether operating Or nonoperating, the

setting, position, or adjustment of any control shall not change due tc ncormal servace

conditions,

3.5.4.5 Ac-ustment 10Cking AQevices. Aclustment locking devices, where used, shall be
capable of retaininc the controls in any given setting within the range of control under
shock and vibration. The locking ané unlocking action shall be eas:ily and quickly accom-
plished with the equipment energized and shall not affect the setting of the control. When
1n the unlocked posation, the locking device shall not interfere with the normal operation
of the control. Wwhere vernier controls are usec, the locking device shall operate on both

main and vernier contreols,

3.5.4.6 Encd stops. Each control whaich is not capable of an unlimitec decree of motion
without damage shall be provided with positive end gtops tc limat the degree of motiorn of
the control tc tha: within its norma)l excursion or within its range of calibration. Where
flexible control shafts are employed, end stops shall be provided on the driving end of

the shaft.

1,5.4.,7 Motor starter. Motor cenerator starting shall be accomplished in accordance
with the following:

(a) Applications requiring the use of size 4 controllers or smaller shall use
controllers in accordance with MIL-C-2212.

~1s . €
) Applicaticns reguirsng the use of size S contrellers or greater shall use

controllers in accordance with MIL-C-2212 or circuit breakers in accord-
ance with MIL-C-17361.

-
[

3.5.4.7.1 Motor contrcllers shall be as reguired by the application and shall
meet the requirements of MIL-C-2212 and the following:

(a) Operation shall be magnetic.
() Low voltage protection and overload protection with hand reset shall be

provided.
3,%.4.7.2 Circuit breakers when used for startinc shall be type AQB with electric

closing attachment and under voltage protection in accordance with MIL-C-17361. The trip
unit shali provide thermal protection reguired by HIL-C-2212. If such protection cannot be
obtained with circuit breakers only, overload relays ain accordance with MIL~C-2212 shall be
usec. Instantaneous trip shall have an “M" calibration.

3.5.4.7.3 Master switches shall be in accordance with MIL-C-2212.

3.5.4.8 Voltace regulator. The voltage regulator and excitation system shall be de-

signed to meet the system perlormance requirements specified in 3.2 when operating with its
intended motor generator and as follows:

(a) Tx2§ - static. That is, one which does not employ vibrating contacts, carbon
piles, electron tubes or mechanically-moving parts such as relays and

15
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tachometers .  ‘This restrlction coes not apply tu switching devices requirec
to start the moltor generator or to sychronize and interconnect the motor
gencrators for parallel operatinon. S$liding contact variable resistors and

rheostats other than those varicd only by manual means will not be permitted.
The required performance shall be obtained through circuits using trans-
formers, reactors, magnetiC amplificrs, diodes, transistors, rectifiers,
resistors and capacitors which control the field of the rotating brushless
exclter.,

(b) Circuit controlled. The specified performance requirements shall be met by
contro.iinc the generator mairn fields from the rectified output of the
brushless exciter.

(c) Votage control. The voltage requlator shall provide for generator output
voltage bulld-up upon starting as specified in 2.2.8. Overvoltage limita-
tion shall be proviaed as a part of the voltage regulator to protect the
equipment against overvoltage due to loss of sensing or failure of parts or
circuitry. The overvoltage limiting circuit shall sense the generator
terminal voltage and limit it to 135 percent of the rated voltace.

(d) Compensation for parallel operation. The reactive load division circuits
providec to meet the paraliel operation requirements specified in 3.2.18.1
shall be automatically energized through auxiliary contacts on the generator
circult breaker so that generators being brought on will automatically be
parallei with the generator (or generators) alrcady on the line when its
circuit breaker is closed., The reactive load division circuits shall be
adjustarle to compensate for differences 1in reactive load sharing charac-
teristics of the generators. The aajusting means snall be located on the
inside of the voltage requlator enclosure.

3.5.4.% Generatcr circuit breakers. Generator Circult opreakers, when requirecd in
400 Mz outputs (see :.5...1), shall pe type ALb conformang to MIL-C-1758& for generator
tull load currente upr to anc inciuding 100 amperes: or typc AQE conforming to MIL-C-173¢l
for generator full load currents above 100 amperes. Circuit rreakers shall be equipped
with a i1l5-volt d.c. shunt grip device and ar auxiliary switch. ALDB-9 circuit breakers
rated at 125 volts shall be satisfactory for 45C volt applications where the interrupting
capac:ty of the breaker is greater than the maximum current available in the system.

31.5.4.10 Voltmeter. The voltmeters whern reguired (see 3.5.2.1) shall be 4-1/2 inch

. | ———— . :
250 degree scale switchboard type conformang tc MIL-V-23151. The meter shall be suitable
for operating directly from the generator output ancd not reqguire potential transformers.
3.5.4.11 Ammeter. The ammeters when reguired (see 3.5.2.1) shall be 4-1/2 inch 250
degree scale switcnooarc type conforminc tc MIL-M-16034. The meter scale shall have 2 rec
line scale mark at rated amperes. The meter full Sscale range snhai. be selectecd such that

ratec amperes fali within approximately 6( to 80 percent full scale range.
3.9.4.12 Svnchroscopes. Svnchroscopes, when reguired (see 3.5.0.1)1, shall be the
4-1/2 inch switchboard typc in accoraance with MIL-1-16104.

3.8.4.13 1Instrument transformers. Instrument transformers wherc used shal.: conforrm
to MIL-I-1361.

3.9.4.14 ©Reverse power protection. The shunt trip on the generator circuit breaker
il v irterl ——
shall be electricaily interlockea with the motcr controller or input circuit breaker an
such a mannper that de-encrgizing the motor controller or input circuit breaker will result
in the activation of the shunt trip on the generatOr Circuit breake:.

3.5.4.15 wattmeters. Wattmeters when required (see 3.5.2.1) shall be 4-1,/0 inch,
ottt 2
250 cegree scale switchroard type in accordance with MIL-w-19088.

3.5.5 MWirinc anc connections.

3.8.5.)] Harnessing. All wirinc shall be neatly formec into groups which shall be
Jacec wathn nonTlammat it lglass) cord or nylor ties anc supportec or clampec in a manner
wnich wili prevent chatinc of the insulation due to vibration and shock. Tne clamps shall
be made of norn-f{lammable material. Where metai 1s usec, it shall be covered with & non-
flammable material tc prevent chafing of the wire insulation. There shall be nc splices arn
the wire and all connections shall be made at the terminal studs of the devices or at
terminal blocks. The wirc groups running from the hinged doors shall be formed and clamped
so that sharp bends dc not occur with the panel in eirther the open or closed position.
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3.5.5.2 Slack. Sutficient slack shall be provided so as not to ampair movement or
224aLn :
put unduc stresses on Lheé wire@ Or parts in those places where movement of parts may be

expected. Slack shall also be provided to prevent undue stresses on terminal connectxons
due to shock or vibration. When wire terminals are used, sufficient slack shall be provided
for at least twe replacements of the part in the event that the wires are damaged or have

tc be clippec at the terminals during disassembly.

3.5.5.1 Cable entrance provisions. Removable cable entrance plates shall be provided
poth top and bottom of each control panel so that the necessary cables can be brought intc
the enclosure. The top plate shall be provided with & gasket.

[
¥

3...5.4 External cable connections. Lxternal cable connections to the eguipment shall
terminate at a terminal boarc accessibility locatec near the bottom cable entrance and shall

be accessible from the front of the enclosure. Where calibrated shunt leads are required,

they shall terminate on the instrument studs. Excess length of calibrated shunt leads

shall be neatly coiled and secured sc as not tc interfere with access to other eguipment.
Circuitous routing of wiring shall be avoided.

3.5.5.5 Insulation protection. Wherever wires are run through holes in metal parti-
tions, the holes shall be eguipped with grommets for mechanical protection of insulation.
Care shall be exercised in the running of wires tC 1insure that they are not carriec over
or bent arounc any sharp corner or edge.

3.5.5.¢ Studs. Studs of pottecd parts shall be sc designed and fastenec to the
insulatinc strip or plate {(or the enclosure itseif 1f this conforms te insuletion require-
ments) as not tc cause any degradation in the moisture excluding property of the enclosure
»y the normal solderancg and resoldering of external leads to the studs.

3.9.5.7 wire end connectcrs. The ends cf each wire (except for pigtail leads or
parts regulring solder connections) shall be connectec tc the part studs or to terminal
poarcs py means of solderless connectors cf a type approvec by the procuring actijvity or by
forming & wire around the part stucd and retaining the wire loop in & cup or crimpec washer.
The strands of the wire loop shall be secured together by soldering. All nuts, bolts ancd
screws useld for electrical connections shall be secured by 2 lockinc device, however a
locking device need not be provided where solderless connectors for conductors below 4000
circular mils are used. Quick disconnect connectors shall not be used.

3.5.5.8 Soldering connections. Pigtails (wire leads which are permanently affixed
to & part), stuUds (soldering posts which are permanently fixed to a part), soldering lugs
(projections which solder tc encs of wires to facilitate attachments to solderless connec-
tions), and soiderinc terminals {(ltems which are attached to the chassis, or insulating
poards, strips, or posts tc serve as solder junctions for twc Or more wires or leads) come
under this heading. All soldering studs, lugs, anc terminals shall be notched or otherwise

Teviges fecurinc

sclder. All sclder terminations shall be completely plated wzth tin or silver. All solder
type studs and terminals shall be sturdily designec ancd shall be constructed of materials
which will render them suitable for repeatec solderinc and unsolderzng operations without
breaking or loosening. All solder type studs shall be mounted in such manner as to preclude
their loosening or rotation due to solderin¢ operations or from strains due to attached
wires or leads. No more than three wires, including wires from parts, shall terminate at
any ohe termanal.

provided vith means for mecham callyv securinc the wire or lead prior to the anolxcatxon of

3.5.5.9 wire identification. All wires shall be marked at each end by ntamping the
wire number on the wire terminal or on an insulated sleeve which shall be siipped over the
wire close to the terminal. The slesvinc shall fit tightly over the wire or over the round
portior of the terminal to prevent the sleeving from slidinc on the wire and to insulate the
terminal. Sleeving shall be type F, form U, grade a, class II, category 1, white, in accord-
ance with MIL-I-631. Markings shall be permanently stampec or the sleeving in such a manner

as tc remain legible after repeatec handlinc and exposure to grease.

3.£.5.1C ldentification and informatior plates.

3.2.5.30.1 1dentification plates. ldentification plates shall be furnished on each
piece of control equipment which 1s separately mountec. When the control equipment is

mounted in & common control panel, identificstion plates shall be furnishsd on the outside

of the complete unit as well as on major individual subassemblies within the enclosure such
as voltage regulators, motor controllers, circuit breakers, and so forth. The minimum

data to be marked on the nlate shall include the name of the unit. manufacturer's name,
manufacturer's serial numbers, Federal stock number, drawing number, contract number, year
of manufacture, rating data, a blank space for the inspector's official acceptance stamp
and identification to associate the egquipment with its parent equipment (such as, for use

with 10 kw, 440 Vac/450 AC MG FSN).
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3.5.5.10.2 Informatjon plates. The function of each control and indicator on the
face of the panel as well as the function of each internal adjustment, connector and test
point, within the enclosure shall be indicated by means of information plates adjacent to
the device.

3.6 Repair parts. Onboard repair parts, basec on the total number of identical parts
or sets of parts furnished for each ship on a contract or order, shall be supplied as shown
in table VI. This table includes parts for the complete motor generator set, including
auxiliary devices such as the voltage regulator, motor starter, and so forth, and takes
precedence over repair part requirements in individual referencec specifications.

3.6.1 lrreplaceable parts. If any part shown in table VI forms part of an assembly
or subassembly and 1s not normally a replaceable part Of the assembly, then the complete
assenmbly shall be furnished in lieu thereof as a repair part.

3.€.2 #atched parts. Where matching of parts is required in the equipment, the
matched set Of parts shall be considered one part and furnished as such if required as a
repair part.

Table VI - Quantities of onboard repair parts to be furnished per ship.

{ { 1dentica. parts, Or sets O parts, instalied per shil

i Parts required 1 p] 5 1 4 1 5-B 1 §-20 21-50 51-100

! Bearing, sets 1 it DR EED? T2 3 —d T
Capacitors, each size and type 1 1 1 1 2 3 4 )

' Circuit breaker trip element

or complete circuit breaker {f
if ALB type is furnished 1 1 1 1 2 3 4 5
i Contacts for rheostats ané motor
controller (except for overload

! if AQP type breakxer is furnished,
|
I

devices), sets 1 i 1 1 2 3 4 )
Overload heaters for motor s N )
controller, sets 1 1 1 1 2 3 4 5 -
Rectjifiers, each size and type 1 2 3 3 4 (3 7 ., &
kesistors, each size and type 1 01 1 i < 3 4 s

Rheostats, each size ancd type
(if springs and contacts are
not replaceable) 1 1 1 1 2 3 4 5

Saturable reactors only if the
reactors contain magnet wire
of less than 1000 circular
mils cross-sectional area
complets set (or four, which-
ever is less)

Shunt coils for motor controller

Springs for rheostats and motor
controller (except for over-
load devices), sets

Switches, each size ancd type

Transistors, each size and type

Voltage regulator diodes

Voltage reference diodes

Puses

Printed wiring (plug-in
assemblies) {(tuned and adjusted),
each size and type l 1 2 3 4 ) 6 7 8

b
-
b b
—
—
[N}
w
-

IR ™
LY VI YNy
D W L
D W L W
(= ¥ S SN N
[N - S )
SRR OFN
ISR XN N

L

3.7 Drawings.

3.7.1 General reguirement. Drawings shall be in accordance with MIL-D-100C anc as
specifiec herein:

3.7.2 Kind of drawings. Drawings snall be type II in accordance with MIL-D-1000,2
and the following:

(a) Preliminary drawings.
(b} Final drawings.

3.7.2.1 Preliminary drawings. These drawings which shall be submitted for approval
shall be either blue prints, blue line prints or equal and shall contain the information
required by 3.7.3.3 through 3.7.3.5.
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3.7.2.2 Panal drawings.  Final drawings shall be ei1ther microtilms, tracings, or
direct reading diazotype pr.nts ot the approved preliminary drawings in accordance with
MIL-D-1000/2 and MIL-M-9b568/1. Where microfilms are furnished, one full size non-repro-
ducible copy of each drawing shall also be furnished.

3.7.3 Drawings reguired. The following drawings shall be furnished:

(aj; Motor-generator drawing (two sheets maximum).
(b} Control panel drawing exclusive of motor controller, circuit

henaloar ams ehoaraétaee 1 €3
breaker and theostats (five sheers maximum},

(c) Motor starter drawing (as required).
(¢} Voltaae regulator drawing (five sheets maximum}.
(e} 1lnstallatiorn drawing (one sheet maximum).

3.7.3.1 Wwher separately mounted control equipment is furnished in lieu of a complete
control panel {see 53.5.3.2), a2 "Motor-generator power supply system® drawinc shall be
furnishecd in lieu of the control panel drawing. This drawing shall consist of a schematic
diagram for the complete system conformin¢ to 3.7.3.3(f), an interconnection diagram for
all parts and subassemblies of the system conforming to 3.7.3.3(d) and part data as re-
quirecd by 3.7.3.3(b) for all items for which separate master drawings are not furnished.
Units which may be necessary tc make & complete system but are not furnished by the con-
tractor (such as circuit breakers, rheostats, anc so forth) shall also be described and
shown in the schematic and wiring diagrams ancd a note added to indicate that they were not

furnished by the contractor.

3.7.3.2 whuen a comgplete control panel 1s furnished, the voltage regulator drawings
shall be countec as part cf the five sheets requirec for the control panel.

3.7.3.2 mMctor-cenerator drawinag. lInformatiorn to be shown on the motor-generator
master crawlnc shall be as ftollows:

(a) Descraptive data.

(i) 1dentificatior: Manufacturer's type, class or model number.

(2) Reference specification: A statement as follows: “The A.C./A.C.
motor-generators shown hereon conforms tc Specification
MIL-M-29160 dated with the following exceptions: (State
none or list all exceptions as applicable.)"®

(3) Guaranteed performance: Overall efficiencies at 1/4, 1/2, 3/4
and full loac.

(4) Motor cgenerator classification:

&. Enclosure

b. Speed

c. Amblent temperature

é. Mounting.

e. Duty

f. Insul&tion class.

{(5) Motor classification:

a. Horsepower, voltage, speed, full load current, phase and
frequency.

b. Stator core diameter, core length and nominal air gap.

c. Rotor core diameter, core length.

(6) Generator clasgification:

a. Kw rating, voltace, phase, power factor, frequency current,
excitation current and voltage (no load and full load) and
insulation class.

b. Generator constants:

. Short=circuit ratio (minimum calculated value only).

. Transient reactance (maximum calculated value only).

. Subtransient reactance {minimur calculated value only!).
. Open-circuit transient time constant (calculated value}).
Synchronous reactance (calculated value).

. Necative seguence reactance.

¢. Stator core diameter, core length, nominal air gap.

d. Rotor core diameter, core length.
(7) Shaft, bearings and lubrication:

a. Shaft material.

b. Type of bearings.

c. Type of lubrication.

d. Note identifying the type and class of the applicable Military

standard bearing puller and adapter (see GGG-P-781).

(8) Weights:

a. Weight of complete motor generator.

b. Weight of rotor.

TIPSV X
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(b)

(c)

(d)

IMATATLESTIST 1% 7T TG FEECIn YT UTrss SIWETIY M

Motor winding data:
(1) Stator:
a. Winding data of stator, including:
1. Number of poles
. Type of connection.
Number cf slots.
Number of coils.
. Winding pitch in slots.
. Turns ir series per coil.
Conductor circular mils or size, form (round or
rectangular), and developed length.
§. Conductor insulation and specification,
S. Resistance between terminal in ohms € 25°C,
10. Wweight of copper in pounds.
b. Insulation materials and their dimensions and npplxcable
requirements of the following:
l. Slot cell.

SN AR SEWH N

Cormraw
. opalcl.

3. Top wedge.

4. "U" wedge (where used).

S. 1lnsulation between phases.

6 Insulation on coil extension.

7 Insulation on coil leads and connections.
. Complete stator, specification and grade of varnish.
9. 1lead wire.

c. <Cross sectional view of slot showing details of slot wedges,
slot armor, coil spacers and slot tubes.

d. Ak schematic wiring diagram.

e. Table of all insulation material indicating type of material,
form, thickness, applicable specification and indicate where
used. Materials listed in this table need not be repeated in
the basic list of materials.

(2) Rotor - Number of bars, bar material and size, size of end ring and
material of end ring.

Generator winding data:

{1; Armature winding data to include type of winding, number of slots,
number of coils per slot, turns per coil, p;tch of coil, size of

conductor insulation (specification and type) feet of wire per coil,

weight of copper per coll, resistance of wound armature in ohms at 25°C.

(2) Armature, winding diagram, facing connection end.
(3, Cross sectional view of armature slot showing coils and all insulation.
(4) Cross secticnal view of field poies showing coils and all insulation.
(5 Dimensional plar anc end view of each type of armature anc fielc coils.
Dimensions before and after forming shall be shown.
(€) Field winding data to include size and shape of conductors, conductor
insulatior (specification anc type), turns per coil, feet of wire
per co:l, nurmber of conductors in paraliel and resistance per coil
in ohms at 25°C.
(7) Field coil connection diacgram.
{6) Table of all insulation material indicating type of material fo

thickness, applicable specification and indicate where usecd.

listed in this table need not be repeated in the basic list of
materials.

The following additional insulation data shall either be shown or cach motor-
generator master arawing or may be sShown on a separate insulation procedure
master drawing showing the various processes, procedures and methods used by
the manufacturer. 1f the latter is selected, the motor-generator master
drawing snall reference the applicable portions of the insulatior procedure
master drawing.

(1} Seguence of all winding and insulatinc operations and applicabie

speci fications for all material used.

) Tape applicatior including type, number of layers, amount ©f overiay,
anc sc forth.

Sketches as necessary ©o compietely aescribe all operstions.

Ground insulation, slot cell insulation, phase insulation, coil spacers
and separators, end turn insulation, insulation under banding wire,
support pads, distance that slot cell insulation extends beyond lamina-
tions, alternate materials, slot wedges, method of bringing out and
insulating leads from each coil, method of securing windings, and
so forth.

&3
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Varnmish trcatment schedules 1ncluding type ot varnish, impregnation
methous, time cycles, and baking temperatures for wound coils prior to
installation as well as treatments for completed subassemblies.

Test reports. The periodlic test report number or numbers and date used to
abtain design approval shall be referencec on the drawing.

An assembly drawing showinc a side and two end views with all parts of
the motor generator identified with piece numbers in the list of mate-
rials. The sidc view shall show a longitudinal section of the motor-
generator above the centerline of the shaft. The end views shall show
cuarter sections (or more if necessary) of the motor and generator.
These assembly views shall be arawn sc that they will be legible when
the crawing is reduced tc technical manual size. The assembly views
shall show all information as inaicated hercin. Separate detail views
of subassemblies shall be provided where the sectional views do not
clearly show the information required.

Method of securing all rotating elements to the shaft. This includes
bearing inner races, fans, rotating diodes, armatures, rotating fieild
assemblies, spiders, spacers, sleeves, anc so forth. The drawing
shall clearly indicate the method used to prevent both axial and
rotational movement of all items secured to the shaft. Where inter-
ference fits are used to prevent ixial movement, tiie inner and outer
diameters and tolerance, shall be indicated.

Method of securing all stationary elements to the motor qenera:or frame.
Details furnished tc be the same as indicated for 3.7.3.3(f)(2).

Bearing housinc construction, fits and tolerances. bBearing fits anc

tolerances may be indicatecd in tabular form.
baffles anc screen guards ané method used to attach them tc the enc

Method of attachinc terminal box to frame.

Method of brainginc cables out of frame intc terminal! box and method of
protecting these cables against chafing at sharp metallic corners.

Method of securing the motor and generator leads tc the terminal boards

Overall dimensions of terminal box, and the number anc size of cover
5 detailed working drawing of the shaft including dimensions, finishes

Sectional view of assembly showing direction of rotation, design of
rigging for rotating diodes and method of suppcrting the rigging to
withstand high impact shock. The materials of the rigginc shall be
indicated in the list of material.

Direction of air flow through the frame.

Construction detajils.
(1)
(2)
(3;
(4)
(5)
brackets or frames.
(6}
(7
(8)
in the terminal box.
(9!
bolts.
(10}
and tolerances.
(11) Sectional
(l2)
(13) Lifting means provided.
(14

All overall dimensions including mounting and maintenance clearances.

Control equipment drawing. The control panel and voltage regulator, master

drawings shall inciucde the Icllowing information as applicable. The motor starter and
field rheostat drawings shall include information as recuired by MIL-C-2212 and MIL-R-15106,

respectively.
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(5)

Type —of equlpment. Tontrol panel voltage regulator and motor starter.

Manufacturer's identification: Type, class and model number.

Reference specification: A statement that the equipment conforms to

Specification MIL-M-19160 dated __ with the following exceptions:
(State none or list exceptions)

Equipment classification (as applicable).

a. 1ype of equipment.

E. Enclosure.

c. Shock classification.

d. Ambient temperature.

e. Llectrical characteristics: Input anc¢ output voltages, currents,

number of phases, frequencies, and so forth.

f. Mounting.

g Ventilation.

h. Weight of complete assembly or part where furnished separately.

i

)

Insulation class.
. Special features.
Test report: The periodic test report number or numbers and date
to obtain design approval shall be referenced on the drawing.
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(b) Parts design data.

{1}

{5)

e e e

Trans formers, reactors and magnetic amplifiers.

a. Core material.

b. Winding data including the number of turns, tape, wire size and
type, terminal identification, c¢.c. resistance between terminals
at 25°C, nominal voltage between terminals, volt - amp ratings for
transformers, and current ratios for current transformers.

c. Part designation as assigned in the elementary schematic diagram
and part number used in the list of material.

¢. Complete material cetails including applicable specificatxona
materials used. Details of core boxes, layer and coil insul
ground insulation, method of aimpregnation anc treatment, pot
methods and materials, terminal boards, grommets and leads s
be included.

Resistors. Type, resistance, voltage rating, standard, Military type

number, type of mounting, type of terminals, type of adjusting band,
and any other special data which may be necessary for orderinc exact
duplicates from the resistor manufacturer.

Rheostats. Nominal diameter number of plates connection, Voltage rating,

current rating (both ends, number of steps and part designation).

Capacitors. Style, capacitance, voltage rating, standard Military type

EESer and part designation. Also indicate the maximum ac (peak and
rms) and dc (average) voltages which will be applied to the capacitor
in the application and the condition at which these maximum voltages
occur (transient load conditions, 50 percent rated current anc so
forth). 1If dry electrolytic capacitors are used add the following
drawing note:

"It is to be noted that these electrolytic capacitors ceform
and may become instable when storec or left idle for extendec
period of time.

Current switches.

a. 7Type, number of position, position marking, voltage rating, current
rating, contact arrangement, number of poles, positior tabulation
and part designation.

b. Chart showing contact position for each switch.

Semiconductor devices, Each device shall be identifiec in the list

— , X
of material by manulfacturer's part or drawing number to permit direct

ordering (JEDLC number is adequate). Also provide mounting details and
application (not device capabdbility) data as follows:
a. Rectifiers using silicone dioges.
1. Circuit symbols and plece number.
<. Maximum reverse voltage peak and rms (complete rectifaier
circueit).
3 Maximum load current d.c. amperes {(complete circuit).
4. Maximum diode case temperature at design ambient-use for
diodes rated against core temperature.
5. Maxlmum ambient temperature directly adjacent to diodes-use for
diodes rated against ambient temperature-no cooling plates.
6. Cooling plate size, thickness and material where so mountec.
7. Air velocity if forced cooled (linear feet per minute.)
8. Circuit (for example single phase bridge, and sc forth.)
9. Total diodes in circuit.
10. Diodes in series per arm.
1l. Diodes in parallel per arm.

12. Description of insulation hardware if insulatecd from a cocling
plate.
©. kectifiers usinc selenjum cells (in stacks or cartridges’.

i. Circuit symbol (s) anc plece number.

Maximum a.c. voltage applied tc the rectifier circuit.

. Maximum d.c. load current through rectifier circuit.

. Maxaimum cell temperature (shall not exceed 75°C.).

Cell dimensions (3 by 3 inches, 5 by € inches, anc sc forth).

A:rr velocity 1f forced cooled (linear feet per munute).

. Rectifier circuit (single phase bridge, and so forth).

. Total stacks or cartridges used in circuit.

. Stack or cartridge circuit (if different from rectifier
cirguit).

10, Cells in series per arm of stack or cartridge.

11. Cells in paraliel.

@A L b
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L. Voltage regulator diodes.

1. Circuit symbol (s) and piece number.

2. Range of actual voltage lovels which circuit will accept {with
or without circuit adjustment) from regulator diodes and still
give required equipment performance volts to volts.

3. Kegulation (including temperature error) permitted in an in-
scallec regulator diode under all conditions of operation
{assume eguipment 1s initially acjustec for optimum perform-
ance) + mv.

4. Maximuw level of steady-state average reverse current through
regulater diode (steady-state shall be considered any time
in excess of 3(C seconds): ma.

S Maximum transient reverse current under any operating condi-
tion ma for sec duration ancd freguency of occurrence.

6. Maximum ambient temperature at diode (no cocling plate).

7. Maximum core temperature of diode (complete for diodes ratec
against case temperature) .

&. Cooling plate size, thickness and material where used

9. Air velocity if forced cooled (linear feet per minute).

10. Total diodes in circuit.

11. Diocdes :in series per circuit element (complete where more than
one circuit eleent is used in the voltage regulator such as
in & bridge type regulator circuit).

12. Descriptiorn of insulation hardware if insulated from a coclinc
plate.

d. Voltage reference diodes (see regulator diodes also).
Circuit sympol(s) and piece number.

Danna ~¢€ € o unle
Range of reference voltage levels which

-
{with or without circuit adhustment) from
ence diode(s): volts to volts.
3. Error permittec in ar instaliec voltage reference ciode under
all conditions of operation: + millivolts.
M emisd a Ao s e Ghemiiah wUml e ama vofowranm~n
Circuit design current through voitage reference
(a) Nominal or average value: ma
(b) Regulation about nominal value: ¢
S. Maximur ambient temperature {include interna. heat rise above
outgide desiqn ambient): a.
iswmbne mf el b ame Tafaovranan o mama e 3 e
Q. NMINWUC I i YUl Ltayxw ATLTLITHILE TaCH=ILD 4 OC
in parallel 1is not permitted).
e. Transistors:
1. Circuit symbol(s) and piece number.
2. Maximum collector to emitter voltage

[y

n

:

3. Haximum collector to base voltage

4. Maximum collector current ma.

5. Maximum base current ma.

6. Maximum collector power a-ss;na:ign L

7. Maximum ambient tenmeratu:e (1nclude Tinternal heat rise at
.l-

transistor at 50 L.. oesxgn chnc
8. Maximum core temperature of transistor at 50°C eguipment

degigrn ambient and any condition of required equipment opera-

tion *C. (Hhere rating is based on case temnerature).

10. Description of insulating hardware if insulated from a cooling
plate.

7) Meters: Scale, range and red line rated marking.

(8) Circuit breakers: Type, frame size, thermal element rating, instant-
aneous trip calipration, and any special features wnich may have been
provided.

(9) Motor controllers: Type, 8ize, protection features, overloac heater
ratinc and anv other specxa} features which may have been provided or
minoOr aeviations from the master drawing {rom the motor starter.

Schematic diagram:

(1) 2 schematic diagram of the complete system tc clearly represent the
operation of the equipment. The following features shall be incor-
poratec:

a. Each part, such as resistors, capacitors, and so forth shall be
identified by symbol (R for resistors, T for transformers, L for

reactors, and so forth).

In addition to the part desi

o

Q
2
resistances, capacitances and
to the part.
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c. ldentification of all terminals shall be shown.

d. A briet descriptron of theory of operation of the system to c¢nable
the approval authority to understand the circuitry.

e. Simplicity in reading and understanding the operation of the systen
shall be stressed throughout.

{d}) Wiring diagram:

(1) A wiring diagram for each of the major subassemblies and interconnection
of the subassemplies. The folliowing features shall be incorporated in
the drawing:

a. All parts shall be shown in correct reiation tc physical location
within a particular enclosure.

b. Terminals of all assemblies anc supassemblies shall be clearly
shown and marked.

c. Designation of parts shall conform to those assignec ir. the scne-
matic diagram. Also, the piece numbers corresponding to those
shown in the list of material shall be indicatec.

d. Wire size, type, applicable specifications, ancd type of terminals
shall be shown in tabular form.

e. lead identification.

f. Continuous lines to represent leads betwecn terminals or leads neec
not be drawn if the lead igentification used clearly aincicates the
termination point of each lead.

(e) Construction details:

(1) Two representative views of each enclosure showing the following:

a. Overall dimensions of the enclosure.

b. Drilling and mounting damensions.

c. Outline of all parts, subasserblies anc assemolies containec 1in
each enclosure identified with 1tem Or piece number nd
to item or piece number containec in the list of materaial.

d. The parts neec not be drawn in detail nor tc scale but shall re-
present general configuration of the part anc show i1ts general
location in the enclosure.

e. Details of construction showing cable entrance provisions; door
stop anc positioning device; guard rails; captive bolts: gaskets:
anc other details as applicable.

¢. Outline grawing of parts or assemolies furnished separately (not
mounted i1n an enclosure) to show critical dimensions including
mounting dimens.ions.

3.7.3.5 1Installation drawings. Data to be shown on these drawings shall be as
follows:

{a) Dimensional outline of all major assemplies {(motor generator, COntrol panel,
anc so forth), showing overall and principle dimensions in sufficient
detail tc establish the limits of space in all directions required for
installation, operaticon and servicing, exclusive of space required for
personnel. Include the amount of clearance requirec tc permit opening doors
and hinged panels; clearances requirec for withdrawal of parts and sub-
assemblies such as end brackets, rotating assemblies, and so forth, for the
motor-generator and chassis for the contrcl equipment panels: clearances
for cable access, and clearances for ventilation. Also indicate the loca-
tion of meters and operating controls on control eguipment panels so that
the panels may be locatec at a convenient operating height.

{b) weight of each enclosure anc separately furnished assembly.

{¢) Center of cravity of all major assemblies.

{d) A block diagram of all major assemblies showing interconnection between
these assemblies. 7Terminal identification, as well as maximum current
ratina of each cable should be shown.

3.6 Technical manuals. The dimensions of the manual shall be 11-5/F inches hian anc
$-3/4 inchés wide. Technical manuals snall contorm to type II of MIL-M-15071 anc shall

consist of

the following:

ta)
1a)

— o~ ——~ 'Y
- VAR S N A

3
s
3
Y
(ad
1]
ol
-
Y

Approval and procurement record page.
List of effective pages.
Table of contents.

T st ~f
List of fiqures.

List of tables.
List of drawings.

e e e

R
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v

apter 1 - Ceneral) information.

1) Section 1 - General data.
Parts list.
Characteristic of each part (motor generator, voltage,
regulator, and so forth).
on 2 - Introduction

urief descriptxon of equipment f
or

-~

1=
tn

JRPE

parameters, function anc s0O
{c) Chaper 2 - Detailec descriptiorn.

(1) Section 1 - Motor generator.
Detailed descriptior of major parts or assembly.

Photograph.
{2z} Section 2 - Voitage regulator.
Block diagram of assemblies (voltage reference,
bias, mag amr and sc forth) and explanation of each.
Photograph (door closed).
{é) Cnhapter 3 - Principle of operation.
{lj Section 1 - Voltage reguiator.
Schematic diagram of various assemblies of the voltage
requlation with explanation of function of each part.
)} Chapter 4 - Installation.
(1) Section 1 - Installation instruction.
(2] Section 2 - Check out before start up.
(£} Chapter 5 - Operating instructions.

urnishec, its basic
-
i

"'h

(1, Section )} - Safety precautions.
{2} Secticn I - Start up.
(3) Section 2 - Manual operation.
(4! Section 4 - Automatic operation.
(5) Section 5 - Parallel operatjon.
(6) Section 6 - Shut down.
{g) Chapter § = Maintenance.
(1) Section 1 - Preventive maintenance.

Routine inspection and care ©I eguipment.
(2) Section 2 - Corrective maintenance.’
Open loop test.

Trouble shooting charts.

Tables showing points of measurements of voltage,
current, resistance and so forth.

Adjustments after repair.

Test instruments required for trouble shooting and

adjusting after repair.

(k) Chapter 7 - Parts identification.

(1} Section 1 - Introduction.

{2} Section 2 - Parts tabulation (photograph of control panel (door
open) with subassemblies anc major parts indicated
by &rrow and symbel).

(i) Chapter 8 - Test data.

{1) Section 1 - Heat runs, voltage regulation, parallel operation,
harmonic content, no load saturation curve transient
response, resistance at 25°C, insulation resistance

PSR T LY ) PR - | - —~— P | -
{cold), locked rotor wvoltage, current and watts, fault

current and voltage oscillograms, voltage dip and rise.
(3) Chapter 9 - Drawings. Reduced size prints of approved motor generator,
control equipment and installation master drawings.
(k} Chapter 10 - Appendix,
{1} Motor controlier insert.
(2) Circuit breaker insert.

3.8.1 HMaintenance procedures shall be v-l; 22 and verified in accordance with MIL-
M-81203 (see 6.4). All maintenance actions acescr ibec ir. the manual shall be identified as
to the level at which the work or action can be performec (SHIF, TENDER, or YARD). This

car be Getermined by considerinc the tools, lifting facilities, space, instrumentation and
skilled personnel needed to perform the action. This shall be listed in the preliminary

manua. when submitted for approval. The &pproving activity will then claseify each action

as to level of the facility capable of performing the action. This shall ther be included
into the final manual.
3.9 WOrkmanshiE. Workmanship shall be first class in every respect.

4. QUALITY ASSURANCE PROVISIONS

4.1 Responsibility for inspection. Unless otherwise specified in the contract or
purchase order, the supplier 1s responsible for the per(ormancc of all inspection require-

25
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ments as specified herein. Except as otherwise specified in the contract or order, the
supplier may use his own or any other facilities suitable for the performance of the
inspection requirements specified herein, unless disapproved by the Government. The Govern-
ment reserves the right to perform any of the inspections set forth in the specification

prescribed requiremesnts.

4.1.1 oQualitv program. The supplier shall provide and maintain & quality program

acceptable toc the Government for supplies and services covered by this specification. The
quality program shall bs in accordance with MIL-Q-9858 (see 6.4).

4.2 In-process inspection. The supplier shall perform in-process inspection of
processes, materials, parts, subassemblies, assemblies and finished machines to demonstrate
conformance with applicable drawings and specifications. The supplier‘s in-process inspec-

tion shall include the applicable items of inspection contained ir the Appendix herein,

selected in accordance with the design, manufacturing methods and sequence of operations.
in-process inspection procedures, msasuring gauges, instruments and written records shall
bs acceptable to the inspector.

4.2.1 Test reporting. Test results shall be recorded by the supplier On test forms
prepared by the -upp§Iq: and approved by the inspector. Provision shall be made for record-
ing of ali required data. Each test report form shall be idsntified by the nusdbar of this
specification and by the particular test requirement paragraph number and its title. When
oscillograms are required, each trace shall be identified as to the circuit measurement
involved and its calibration shall be indicated to permit ready use without reference to

associated documents.

4.3 bsampling.

4.3.1 Sarpling proceduresr for routine tests. All motor generators on the contract or
order shall bBe subjected to the routine tests shown in table VII. The tests shown therein
shal) be performed on completely assembled units. Nonconforming egquipment shall be indi-

222 D2 erIorme assem)_ @& 101

vidually rejected.

Table VII - Routine and periodic tests.

Test to be conducted | Test which Test which
while motor-generators| may be con- may be con-

Applicable testjand control equipment | ducted an ducted on
Description _paragraph . _jare operating together| motor-gen- control
of test outine 1?.?{&(:: as a complete system erator alone | equipment
tests tests alone
Creepage and clearance {.6.. 4.6.1 ) x
Enclosure 4.6.2 4.6.2 X X
weight ! 4.6.3 X X
Resistance at 25°C. i.6.4 i.6.4 X |
lnsulation resistance |
(cold) 4.6.5 4.6.5 b ! X
Dielectric 4.6.6 4.6.6 X X
Airborne noise 4.6.7.2] 4.6.7.1 X
End play 4.6.8 4.6.8 X
Inclined operation £.6.9 X

Internally excited

vibration 4.6.10 4.6.10 ' X
No load saturation

curve for gensrator 4,6.12 X
synchronous impedance

curve 4.6.12 X
Bhock 4.6.13 X

Regulated voltage

adjustment range

ané steps 4.6.14¢ X

Automatic voltage

regulation 4.6.15.2 4.6.15.1 X

Prequency regulation 4.6.16 4.6.1¢ X

Transiant response
of voltage re-
gulator (devia-
tion and re-

covery time) 4.6.17 4.6.17 X

)
o

Senat
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Table V11 - Routine and periodic tests (Continued).
Test to be conducted Test which Test which
while motor-generators |{may be con- may be con-
Applicable test|and control equipment |ducted on ducted on
Description paragraph are operating togethexy motor-gen- control
of test Routine | Periodic |as a complete system |erator alone| equipment
tests tests alone
]
Parallel operation
(xvar sharing) £.6.18 X
Short circuit char-
acteristics 4.€.19 X
{ Ratec load heating 4.6.20.2 b
{ Regsistance (hot) 4.6.4 X
Insulation resistance
(hot) 4.6.21 X
Efficiency at full,
3/4, 1/2 and 1/4
load 4.6.22 X
Harmonic analysis 4.6.23 X
Amplitude modulation 4.6.24 X
Line unbaliance 4.6.25 X
! voltage balance 4.6.26 X
| Starting tests 4.6.27 X
Part ratings 4.€.28 X X
Repair parts €.6.29

4.3.2 Sampling procedure for periodic tests. The first mOtor generator power Ssuppily
of each design anc size offered for delivery shall be subjected to the periodic tests
shown in table VII. Thereafter one periodic test on identical eguipment will be required
every 12 months. If a motor generator sample does not meet performance requirements under
periodic tests, that motor generator ané those of the same design and lot sball be rejected.
After the design has been modified and the revisions incorporated into the sample, the
sample may be resubmitted for tests. A periocdic test shall be reguirsd after any change in
design which affects the performance characteristics. If routine test data reveals varia-
tions beyond a2 normal manufacturinc tolerance, the inspector may reguire that any or all of
the periodic tests be made on a particular motor generator to demonstrate that it conforms
to this specification.

4.4 Test reports. All test data shall be approved by the cognitant inspector prior
to the shipment of the equipment. Upon approval, one file copy of all test periodic data
ghal! be forwarded to the procuring activity. This data shall be bound into 9 by il-1/2
inch binders. The cover andé title page shall give sufficient information tc identify the
equipment. A table of contents shall be included and list each test reguired by table VII.
Nc special test format will be required. However, each test shall be prefaced by the name
of the test and applicable test paragraph as indicated in table VII. The data submitted
shall ba copies of the actual data taken on the test floor and not retyped dsta. The forms
useé shall allow sufficient columns to make instrument corrections and necessary calcula-
tions. The inspector shall sign the cover sheet of the test report and note thereor the
number of test sheets verified. Wherever practical, the final results of the test shall be
listed adjacent to the specification requirement for that test.

4.5 Special provisions.

4.5.1 Periodic tests. The shock test and weight measurement need

only be conducted
or the first unit ol & given design. '

P P B

4.5.2 Routine tests. Routine tests which reguire that the motor generator and
controls be operated together may be conducted as follows:

(a) Use one motor generator tc test all control units.
(b) Use one set of controls to test all motor oenerators.
{c) Test any motor generator and any set of controls together.

The motor generator and control which is used for the complete periodic test shall not be
used in the routine teating of any of the other units.

27
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4.6 Methods of tests. Test procedures shall be as specified herein.

4.6.1 Creepage and clearance. Creepage and clearance distances between current carry-

ing parts in the motor generator and control equipment shall be measured to determine com-
w1 aman 12ith MYT _E£.Q17
P*‘ e WA Wil FlA bt & Al ,

4.6.2 Enclosure. Acceptability of the enclosure shall be determined by visual exam-
ination or measurements to determine compliance with 3.3.4.

4.€.3 weight. The weight of the complete motor generator, complete rotating element
of the motor generator, complete control panel (or each individual control equipment en-

closure and switchboard mounted units in the case of separately mounted control equipment)
shall be measured and¢ recorded.

4.6.4 Resiztance (cold and hot). The resistance of all motor and generator windings
shall be measured when the equipment is at same ambient temperature and both resistance and
ambient shal) be recorded. The resistance of the windings measured after the rated load
heat run [see 4.6.20.2) and the calculated temperature for this resistance shall be recorded

adjacent to the cold resistances on the test report.

4.6.5 Insulation resistance (cold). This test shall be made before the dielectric
tests, Prior to the application of the test voltage, all circuits shall be thoroughly dis-
charged by shorting them to the frame and the motor generator may be disconnected from the
control equipment. The test voltage shall be applied between all electrically isolated
circuits (motor generator as well as control eguipment) and between each circuit and ground.
Circuit diagrams shall be carefully studied prior to conducting this test to ascertain that
circuits which may be isclated by transformer are not inadvertently neglected. When test-
ing between the circuits and ground, all circuits of the control equipment and the motor
cenerator may be tied together so that only one test voltage need be applied to each, the
motor generator and the control equipment providing that the insulation resistance when
tested in this manner shall be as specified in 3.2.5. Insulation resistance shall be
measurec with an insulation resistance indicating instrument. The time of test voltage
application shall be not less than 60 seconds. The temperature of the circuits at the time
of the test shall be measured and recorded. Insulation resistance measurements shall be
corrected to 25°C. Unless otherwise specified (see 6.1), corrections shall be made on the
basis of insulation resistance doubling for each 15°C. decrease in temperature. The rela-
tive humidity at the time of the test shall be measurec and recorded.

4.6.6 Dielectric tests,

{.6.6.] General. The dielectric test shall be made after all other tests have been
completed. The dielectric test shall be made on the completely assembled motor generator
and control equipment and not upon individual parts within the motor generator or control
equipment. An exception is made in the case of repair parts which require dielectric tests.

4.6.6.2 Points of application. The test voltages of a magnitude as specified in
3.2.19 shall be successively appiied between each electric circuit and all other electric
circuits and metal parts. No parts, however, in an assembled unit shall be subjected to
a dielectric test voltage higher than that test voltaace required for that part, wWhen the
unit test voltage is higher than that required for an individual part, that part shall be
disconnected from the circuit. The test voltage shall be applied in such a manner as to
preclude the possibility of pitting the bearings in case of insulation failure. Voltage
need not be applied between stationary and rotating windings of the motor generator.

4.6.7 Airborne noise.

4.6.7.1 By instrument (for periocic test). Airborne noise measurements shall be
made ir accordance wWith MiL-870-740 with the motor generator operating at rated loac and

nominal input v to determine compliance with 3.4.4.

4.€.7.2 Bv observatior (for routine tests) . Observation shall be made of motor
generator nclsg‘durxng the progress 07 testinc to determine that the motor generator is
free fror any decree of noise comparably creater than that inherent in 2 motor generator of
the same rating ancd design. I{ any objectionakle ncise is detectec the inspector may re-
qguire a test by instrument as specified in 4.6.7.1 tc ascertain that the unit meets the
requirements of 3.4.4.

4.6.8 End play. The end play of all motor generator rotating elements shall be
measured to determine compliance with 3.4.6.5.

ro
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4.6.9 1nclined opcration. The motor generator only need bLe tested for inclined
operation. The angle of inclination shall be as follows:

(a) Shaft inclined 15 deqgrees, generator end low.
{b) Shaft inclined 15 degrees, motor end iow.

The motor generator shall be run at no load for s period of not less than 30 minutes at each
of the positions of inclination as aspecified herein. During the progress of these tests it
shal) be ascertained that the mechanical balance is as good as it was in the normal hori-
zontal position, that there 1s nc pounding or grinding at the bearings, and that the lubri-
catior is satisfactory.

4.6.10 Internally excited vibration test. Each motor generator shall be testedé to
determine compliance witk 3.4.5.7. This test shall be conducted after the motor generator
has been operated at rated load. After balancing, the unit shall be completely assembled
and, mounted elastically at a natural frequency less than one-quarter of the rotational
frequency of the unit. To accomplish this, the minimum static deflection of the mounting
shall be determined as shown on figure 1. Im no case shall the deflecticn exceed one-half
the oricinal height of the elastic element. Measurements shall be made on the bearing housing
and in the direction giving the maximum vibration when the motor generator is operating at
rated load. Test data submitted for each machine shall include a description of the test
set up including compression of elastic mount, instruments used, location of readings taken,
actual instrument readings, and any corrections or calculations made. This test shall also
be rur as part of the post shock tests of the unit which was Kl shock tested in order to
ascertain that the HI shock test has not affected the unit in such a manner that the equip-
ment does not meet the post shock internally excited vibration limits of 4.€.13(b)(6).

Failure to meet the internally excited vibration limit after shock shall be considered as
cause for reisection of the egquipment.

4.6.11 Generatcr nc load saturation curve. Sufficient data to plot 2 no load satura-
tiorn curve for the generator shall be obtainec. A copy of this curve shall be included in
the test records. 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 between
rated voltace and full field excitation. Readings shall always be taken with increasing
values of field current and when it is necessary to reduce the field, it shall be reduced
tc tero and then increased to the desired value. Data recorded for each paint shall consist
cf field voltages and currents, speed, generator voltaoce (each ©f the three phases anc
average of the three phase voltages), motor input voltage and motor input current. The
motor ocenerator shall be operatinc at rated speed and with rated woltage applied to the

motor during this test.

4.6.12 Svnchronous impedance curve. Sufficient data to plot a synchronous impedance
curve for the oenerator sﬁi§§_53”3bta1nad. A copy of this curve, which may be plotted on
the same sheets as the saturation curve, shalli also be included in the test records. Six
reacdings from 150 percent rated current shall be recorded.

4.6.13 High impact shock test. The test shall be as specified in MIL-S-901 and as
specified herein:

(a) General. The motor generator and control eguipment shall be energized
durinc the test: and may be tested simultaneously or separately. All
equipment or parts shall be mountec on the shock machine in & manner
simulating the actual installation on board ship. The weight designation
of the shock test shall be as required by the combined weight of the
equipment being tested. When motor generators are tested at a 30
degree inclination on the medium weight shock test machine, the center-
line of the shaft shall be parallel .to the inclination.

(1) If tested separately, the following procedures are acceptable:

a. The motor generator may be energized by a source other than
its intended control eguipment.

The speed of the motor and the generator voltage, or average of the three
phase voltages shall be recorded before and after each blow. Nc adjust-
ments or change in input or output shal)l be made betweer blows.

b. The voltage regulator and static exciter may be tested with &
simulated load rather than controlling its intended motor
generator. Data shall be recorded before and after each blow to
quirements of 3.2.9.

{b) Failure to perform principal function. Any of the following failures shall
be considered as cause for rejection of the equipment:

(1) Breakage of any parts.

~n
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(2) Appreciable distortion or dislocation of any parts such as mounting
fcet, poles, coils, and bearings.

(3 A value of insulation resistance of the motor generator or any of the
control eguipment (corrected to 25°C) less than that permitted by
3.2.5.

(4) Objectionable noise. Any noticeable increase or decrease in noise of
the motor generator when operating at rated speed shall be investigated
and ite cause determined. However, if disassembly is reguired for this
check, it shall be made during the test specified in 4.6.7.

\ 1 A.n\n~>-4n atrancth Thae matar panerator and control equinment
/ LGwW GiedeCctiriC stirengtin. The mOoLor generator anc COonirol eguipment

“shall be operated to obtairn approximately rated temperature rise of
iron and windings, then disconnected from its load and its source of
power and a dielectric strength test made to check the condition of
insulation. This dielectric strength test shall be made in accordance
with MIL-E-917 except that it shall be made with an applied voltage
equal to 65 percent of that specified.

{6} Failure to meet twice the internally excited vibration limit specified
in 3.4.5.2 after completion of the shock test.

A shift in regulated voltage of more than plus or minus 0.25 percent

(8) Failure to meet the voltage requlation test specified in 4£.6.15.2 af
completion of the shock tent.

{5) The equipment shall be operated at full locad for 2 hours and its over-
all performance checked. Any noticeable increase in heating, or other
abnormal operation noted and investigated to determine its cause.

(10) Failure to pass inspection. After all the checks ancd tests of 4.6.13(b)
roug ) "have been conducted, the motor generator and control
equxpmenn shall be disassembled and thoroughly inspected for damage.
The extent of disassembly need be only to the pcint where the condition
of the various parts can be easily observed.
(c) Disposal of shocxk-tested equipment.

{1} Equipment which has been subjected to the high impact shock test
and has failed to perform any of the principal functions specified
herein will not be acceptable, either in whole or any of the parts.

{2} Equipment which has been subjected to the high impact shock test and EREETES
has successfully performed all the principal functions specified ’
herein will be acceptable under a contract or order providing that
bhal} hn-v-\nn- are renlaced in the motor n.nornfﬁrm

ball bearin are replaced motor rator.

(d) The number of generators to be testec. Unless otherwise specified ir the
“contract or order, ohe motor generator of the longest core length in each
diameter and of similar construction shall be shock tested.

If{ the manufacturer desires, he may submit a motor generator frame of less than the longest
core length for the shock test. However, satisfactory complxance with the shock require-
ments will only determine conformance of motor generators having a core length e&qgual to or

less than the core length of the motor generator tested.

o g

\\_g (e) Shock extension.

(1)  Motor generator shock test approval may be extended from the longest

core LcHQLn {same outside diameter and similar construction) to a

N motor generator of a shorter core length. The manufacturer shall sub-

' mit a letter of request together with the drawings of each unit. Upon
receipt of the procuring activity approval, the manufacturer shall
note on the master plan the test number and date of original shock
test, the inspector's approval letter, serial number and date of a
statement of shock extension including the procuring activity approval
letter.

{2) The extensaor of shock test from one control panel and voltage regulator
or both to another shall be based on comparison of size, weight, anc
distribution of parts. The manufacturer shall submit a letter of
request together with the drawings of each unit. Drawing notation
shall be as specified in 4.6.13(e) (1).

o 4.6.14 PRegulatec voltage adjustment range and steps. The tests for compliance with
3.4.11 shall be conoucted as 10.iOWs

(a) With rated voltage applied to the motor and the generator operating at no
load under automatic operation.
(1) Record the maximum and minimum voltage adjust
{2} Record the voltage for three consecutive sté‘S
points over the range specified.

nu:
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{b) Repeat (1) and (2) of (a) herein for rated load at rated power factor,
wWith the maximum and minimum input voltages specified in 3.2.2 applied to
the equipment the maximum and minimum limits of adjustebility shall be

recorded.

1 4.6.15.1 Periodic test.

{(a) The test shall be started with the rotating and control equipment at room
temperature.

{b) Start the equipment with nominel voltage and freguency applied to the
motor and with nc load on the generator. Adjust the average voltage to
rated. No further adjustment shall be made to the automatic voltage or
any part of the regulators durin¢ the remainder of this test. The first
set of readings shall be taken within 2 minutes after the equipment is

energizec. The generator voltage and current (or each of generator phase

voltages, average of the phase voltages, and each of three output line

currents), kw output, speed, frequency (may be computed from speed if suit-
able metcr is not available), generator field voltage and current and motor
_________ lfommb ldmal a2akal) bhao ¢tha minimiiwe Adata rassnrdAad

lllyub VULLOgE c.uu buLlcllL rCcasil iAdne) DiiG4 4 W LT M liAWUL We Ve JsELVVIUT W
for each set of readings taken during the tests. Repeat for input varia-
tions of 3.2.1(a)(7).

{c) Apply full load to the generator and permit the equipment to reach its full
load temperature rise before proceedxng with the remaining parts of this
test. A set of readings shall be taken every 30 minutes during warmup.

(¢} A set cof readincs shall be recordeéd for each of the tests shown in table VIII.

¢ Table VII1 - Automatic voltage regulation test conditions.
f Percent of ratec | Power Factcr of Loac Motor input voltage
kw loacd (Lagginaq) (see 3.2.2) Test no.

0 Mirn. (mipimum) 1
- Nom. (nominal) pi
Max. (maximum) 3
Min. 4
) 0.¢ Nom. 5
BRSGk Max. 6
o 25 Min. 7
1.0 Row. €
Max . S
Min. 10
C.§ Nom. 11

Max. 12 !

50 Min. 13 i
1.0 Now. 14
Max. 15
Mip. 16
C.§ Nom, 17
Max . 18
75 Min. 19
1.0 Nom. 20
Max. 21
Min. Y
.t Nom. 22
Max. 24
100 Mir. 25
1.0 Norm. 26
Max . 27

Min. 20 T
C.8 Nom. 23
Max . 30
75 Min. 31
1.0 Nom. 32

Max. 33 )
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Table V1]l - Automatic voltage requlation test condxt:ons. {Cont'd)
Percent of rated } Power Factor Load Motor input voltaqe
kw load ) (lagging) (see 3.2.2) Test no.
i i Min. 33
0.8 Nom. 35
Max. 36 l
50 Min. 37
1.0 Nom. 38
i Max. 35
| Min. 40
0.8 Nom. 41
Max. 42
25 Min. 43
1.0 Nom. 44
Hax. 45
{ ; Min. 4o
0 1 - } Nom. 47
i 1 ] mMax. 48
!
| Percent of rated :Generator terminal ‘ Power factor Motor input 1
' current i connection ! of load voltage Test no=—/
I (one phase) 1 | (lagging) (see 3.2.2)
: 15 } T, - T, I 0.8 Nominal as |
15 ! T, = T, [ 1.0 Nominal 50
. i 4 é |
! 15 | Tz - T3 ! 0.8 Nominal 51
: 15 LT, - Ty l 1.0 Nominal 2 f
' | 1 i
! 15 , T,- T i 0.8 Nominal 53 ;
s & . 1 5 A . - - o i
; 15 . T3 - Tl ! 1.0 Nominal ! 54
: { !
2 The generator shall be loaded with a three phase, 75 percent rated, (.f power
factor load before the single phase 15 percent ratedé current loac is applied
during tests 49 through 54.

The manufacturer may conduct any number of tests, in any sequence for a kw
load. The tests shall be conductec ir order of ascending and gescending

load as shown ain table VII1].

Tests 49 through 54 may be taker before or after tests l through 4§, or

interspersed with tests 16 through .1 and tests 2§ through 33.

(e) All voltages or the average phase voltages recorded durinc the above tests

shall be within the limuts specified in 3.2.9.

4.6.15.2 Routine test, This test shall be conducted in uccordance with 4.6.15.1,

ISy SF oo pappd
except that OnLV the I0IlOwWling Tests will be conducted in the order listed:

Test No.
3
~a
‘o
&7
17
23
4l
Sl
1%
4.€.16 Frecuency reculation. The motor-generator speed shall be recorded at nc loac
and with rated ful. 10aC appiied to the generator to determine compliance with 3.2.1(a)(4).
Motor slip shall also be recorded with 440 volts applied to the motor.

..... ad ving

power factor shall be sucoenxy appxxec in one :Lcy. This test shall be fepeated removing
this same load from a generator which was initially carrying rated load at rated power
factor. Oscilloarams shall be taken to determine compliance with 3.2.10. The voltage
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trace shall bLe adjusted so as to have no less than 3 inches cak to peak displacement for
rated voltage. The film spced shall be such as to gave approximateély 8 cyclies per inch,
and sufficient f1lm used to record continuous operation from at least 0.5 second before the
instant of load application or removal to at least 4 seconds of operation after the instant
may be canducted concurrent with the voltage

cf application or removail of loed. This test may be <o
regulation test of 4.6.15.

ration. The parallel operation test shall be conducted as follows:

4.€.18 Parailel op ara
With each motor generatcr connected to the same power supply, and the voltage regulator

ir automatic operation, adjust the control equipment so that rated voltage is obtained and
+he kw ancd kva loads cf each generator are equal for a combinec load of 25 percent. No
further adjustment of the control equipment shall be made of the remainder of the test. The
total load shall then be varied from 25 to 100 percent of combined kw and kva rating of the
parallel generators at approximately rated power factor in three approximately equal steps

ané back to 25 percent load in the same manner. The actual difference in Kw and KVar €x-
pressec in percentage of kva rating of one power supply shall be computed and recorded.

1{d

-

. £ 1o oL e e mmand P Y -
4.0.47 o5 { Circuit charact 4

T erist
measured by means of an ammeter anc osciilograph to determine compliance with 3.2.17. When
computing the It value the steady state current measured with the ammeter shall be used,
the time shall start when the current reaches its steady state value. When the Circuit
breakers are furnishecd by the contractor, the test shall be conducted with the circuit
preaker iocked if tc prevent tripping during the test. There shall be no evidence of

3¢85. The sustained sghort circuit current shall be

IO

"~

smokinc, Durnifng or burhing odor as a result of this test. The voltage shall automatically
return tc within the reculation band limits wher the short circuit is removed. Oscillograms
cf the fault current and voltage shall be taken.

4.0.2C Hecatinc tests.

4.£.20.1 General. All heating tests or the motor generator and controi equipment shall
be conductec at the same time. Simulated heatinc tests will not be permitted on the control
equipment or motor generator. All heating tests shall be made on a production model. Dur-
inc heatinc tests of the control equipment the enclcsure doors shall be closed. 1n those
cases where the loading of contrel circuitry may be greater at some low or intermediate
load point than it 1is at rated loac or overload, additionzl tests will be reguired to
demanstrate that no parts are overheating at the lower loads.

4.6.20.2 Rated load heating test. The equipment shall be operated at ratec load at

rated power factor and with nominal voltage applied to the motor until the temperature has
stabilized ir all parts. However, in nc case ghall the duration of the test be leas than

4 hours. During the first 3 hours, temperature measurements shall be made and recorded at
3¢ minute intervals. After that readings shall be made and recorded at 15 minute intervals.
1t shall be considered that stabilizec temperatures have been reached, when at least four
consecutive readings not differing by more than 2 degqrees are taken at 15 minute intervals.
After shutdown, temperature rises of the rotating elements shall be determinec in accordance
with 4.6.20.4.3, and rise by resistance measurements made in accordance with 4.6.20.4.4.

Maximum temperature rises recorded shall be within the limits shown 1in table 1I.

4.€.20.3 Data to be recordec. The following data shall be the minimum recorded for
each reading taxen during the heating tests:

(a) Motor anput voltage and current.

{bj OCutput power imeasured on 1oad side of gen

(c) Output phase voltages and line currents.

(d) Power factor.

(e) Room ambient.

(f) Air temperature at a minimum of four locations withirn the control
equlpment enclosures.

(g} Temperature of air entering and leaving all enclosures.

{h) Tnermometer or thermocouple readings for all heat producing parts.

The temperature rise of all parts shall be determinec by one of the methods shown in table
1: however, the temperature rise of all motor ané generator windings which have a resist-
ance of 1.0 ohm or more shall be determined by the rise in resistance method. Where shutdown

temperature of rotating elements (for windings less than 1 ohm| are taken in accordance with
4.6.20.4.3., extrapolation curves need not be included in the test report.

33
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§.6.20.4 #Measurement metihods. jcesurement methads used an the heating tests shall
bLe as specified herein. Detalled procedures of method I (thermometer) and method II
(resistance) shall be as specified in MIL-E-917. In determining temperature rise, no

correction shall be made for barometric pressure, humidity, or for any differences in heat

transfer characteristics between the test ambient temperature and the specified 50°C.
ambient temperature,

4.6.20.4.1 Ambient temperature. The ambient temperature shall be measured by means
of twc or more thermometers piaced at different points around each the motor generator and
control egquipment (total four minimum). The thermometers shall be placed at a distance of
3 to 6§ feet from the eguipment and at & height level with the mid point of the equipment.
The ambient temperature thermometers shall be protected from drafts, and from heat radjatior,
from equipment under test or outside sources. They shall be inserted in heavy oil filled
cups of not less than 1 inch in external diameter and 2 inches in height. The value to be
adopted for the ambient temperature during the tests shall be the mean of the readings of
the several thermometers, placed as specified herein, taken at four equaz) intervale of time
during the last quarter of the test. A mOtor generator power supply may be tested at any
convenient anbient temperature above 10°C, but the conditions in the testing room shali 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 proportional change for runs of shorter durations

S+ 211 im s mame o avAsaandad TE oha loh *a + i 3
Sfiasas A0 DO Cas5e OE& exleededa. If{ the ambient termperature is very 1irr

gular during the run
SLsal QUILNG

or changes rapidly at the end, the test shall be repeated.

4.6.20.4.2 Potted assemblies. The temperature rise of all encapsulatec or potted
semblies shall be determined by embedding thermocouples in the samples to be used for this
st.

as
€

I

4.6.20.4.3 Rotating elements. The temperature rise of generator rotating field or
armature windings shall be ceterminecd as follows: On shutdown, preheated thermometers
(preheated to a temperature approximately eguivalent to the temperature rise permittec for

-ha akla e . e ~a h i
the applicable part plus the room ambient &t the time) shall be placec on the respective

parts in accordance with methoc I procedures of MIL-E-917. Every precaution shall be taken
to reduce to a runimum the period of time elapsing between the stopping of tne machine and
the applicatior. of the thermometers. A curve shall be plotted with temperature readings

as ordinates and time as abscissa. The curve shall be extrapolated back to the instant of
cshutdown Tha termerature at the instant of shutdown shall be recorded and the termperature

shutdown, The temperature at the instant of shutdown shall be recorded and the termperature
rise ceterminecd. This rise shall be in accordance with the limits shown in table I in
addition, the temperature rise of all rotating windings which have & resistance greater than
1.0 ohm shall be determunec by method II of MIL-L-917.

4 6 20 2 4 Stationarv elements nf motor aene

Ator. e temperature vtor and
generator stationary colls, Taminations or fieid poies and the outer races o‘ “both bearxngs
shall be measured by method I of MIL-E~$17. 1In aaditior, the temperature rise of all coils
which have a resistance greater than 1.0 ohms shall be measurec by method 11 of MIL-E-917

shutdown.

4.6.2C.4.5 Qualified Products List (QPL) items. QPL items such as rheostats, resis-
tors, circuit breakers, mOtor starters, capacitors, circuit breakers, instruments, anc
instrument transformers have previously been tested and are satisfactory when used within
their rating and provided there is NC excessive rise 1n alr temperature within the complete
control eguipment enclosure. When al)l of the control eguipment is intearated within a
single enclosure, the rise of all transformer coils, motor controller coils, resistors,
rheostats, cCase temperatures of capacitors, anc air temperature within 1/2 inch of ail
instruments shall also be measured by method 1 of MIL-E-517 during the heat runs and be
within the limits shown in table I.

4.6.20.4.¢ Other parts. The temperature rise of parts not covered by 4.6.20.4.2
through 4.€.2C.4. T shall be measurecd as follows:

{(a} Transformer windings, magnetic amplifier windings, anc sc forth, methoc
I ~f MY _T_0Q17

(p)  Semiconductor devices. The ambient temperature c¢f semiconductor devices
shai. be measurec by method I of MIL-E-9]17 withir 0.5 inch of the device
on the low temperature side (side from which air starts passage over
device). The case Or cell temperature requirec for selenium rectifiers and
other semicunductor devices relying upon a cooling fin or other surface
to dissipate heat from the case tc the ambient shall be measured by
placing a thermocouple in direct contact with the case (on center cell
near through bolt or stud of a selenium rectifier stack). Position on the

case shall be on the high temperature side of the case. In no instance
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shall the thermocouple be placed on the cooling fin or other heat dissipat-
inc surface. The selenium cell or plate 1is an exception since the rectify-

imem sunmetinn ic distributad acrass tha cell
Lllg JUIIMLLU‘I AD Uiad Ll dvuULTL U AviUDO Ll T Al .

4.€.2)1 Insulation resistance (hot). Immediately following the heat run, measurements
cf insulation resistance shall be taken. (For details of test see 4.€.5),
4. £.22 TFE€s ~yanrm The effiriancy of the motor generator nower sunnlye chall he
.6.22 Efficiency. The efficiency of the motor generator power supply shall be
measured 1n automatic operation for 1/4, 1/2, 3/4, and full load. Motor input voltage and

current (each line), kw input, field voltage ancd current for generator fields, generator
voltage {(each phase anc average of the three phasesj, generator line currents measured at
the generator terminals, output line current measurecd at the load side of the circuit

hroaver load power factor kw ocutput generatoy freguency and the calculaterd averall a€€; -
orecarer, 40at poOwel (aliOXl AW CPUl, GENREIaLOr ireéguenly, &nd ad (a.CULaTEC OVETraal elil
ciency shall be the minimumr data recorded for each load point. A detailed breakdowr of

losses will not be required. However, 1f an analysis is made for the contractor's own
design files, a copy of the breakdown of losses shall be included in the test report. The
data taken during 4.6.15 may be used tc compute the efficiencies.

4.6.23 HarmonicC analvsis. A harmonic analysis shall be made with the eguipment
operating st no load, and full load unity power factor. All harmonics up to the fortieth
harmonic shall be recorded. Harmonics ¢f less than (.l percent may be disregardec in the
determination of the total operation when the harmonic analysis 1s made.

4.6.24 Armplitude modulation. Amplitude modulation of the generator output voltage
siali be measurec tc cetermine compliance with 3.2.13. This test shall be conductec with
thie controls ir automatic with the generator voltage andé freguency at ratec value. The
percentage of amplituce modulation shall be reccraecd for nc icac anc full load unityv power
€ =

1acror

4,6.25 Line unbalance. Tne data recordec during tests 4% through 54 cf 4.6.15 shall
be usec tc determine cgmpI;ance with the line unbalance requirements specifiec in 3,2.14.
The maximum difference in phase voltages for each of the load points shall be computed and
recordecd. The voltage values usec shall be measured at the output terminals of the power
supply (load side of generator circuit breaker) anc not at the generator terminals.

4.€.26 Voltage balance. The date recorced durinc tests 1 through 4t of the voltage
requiation test of 4.6. 15’shall be used tc determine compliance with the voltage balance
reguirements specified in 3.2.15. The maximum difference in line voltages for each of the
loacd points shall be computec and recordecd. The voltage values used shall be measured at
the output termuinals cf the power supply (load sicde ol the generator circuit breaker) anc
not the generator terminale.

4.6.27 Starting tests. At the instant of start, the locked rotor voltage, current ancé
watts of the motor shall be recordec.

e ir
, capac tors, transformers, instruments, rheostats, and s
r drawing.

29 Repair parts. Repair parts shall be subjectec tc the following tests as
3

(a}) Insulation resistance.
(b) Dielectric.
(c) Creepage ané clearance.

{a\ Matarials
Gy HBateliass .

(e) Resistance at 25°C.

5. PREPARATION FOR DELIVERY
\Allc PLUP.ICLAUIA

< €1 =

V! 44T
Government procurements. For the extent of applxcabxlxt) c
Z, s

5.1 Domestic shipment and early equipment installation and for storage of onboard

repair parts.

5.1.1 Basic equipment.
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21,101 Preservation and oackaging.  FPreservation and packagiyng which may be the
suppller s commercial plac(lLP, shall be sufficient to attord adequate protection against
corrosion, deterioration and physical damage during shipment from the supply source to the
using activity and until early installation.

5.1.1.2 Packing. Packlng shall be accomplished in a manner which will insure accept-
ance by common carrier at the lowest rate and will afford protection against physical or
mechanical damage during direct shipment from the supply source to the using activity for
early installation. The shipping containers or method of packing shall conform to the
Uniform Freignt Classification Rules or other carrier regulations as applicable to the mode

of transportation and may conform tc the suppliers cormerciai practice.

5.1.1.3 Marking. Shipment marking information shall be provided on interior packages
ané¢ exterior shipping containers in accordance with the contractor's commercial practice.
The information shall include nomenclature, Federal stock number or manufacturer's part
number, contract or order number, contractor's name and destination.

$.1.2 Onboard repair parts. Onboard repair parts shall be preserved anc packaged
level A; pacted level C and marxed levels A_and C respectively in accordance with MIL-E-
175855, -

5.2 Domestic shipment and storage or overseas shipment. The regquirements and levels
of preservation, paciaging, packxng and marking for shipment shall be specified by the

........... activits {loman &£

pProcuring aCtivi y' (sSee 0.4).

(5.2.1 The following provides various levels of protection during shipment and storage
or overseas shipment, which may be regquired wher procurement is made (see 6.1).

5.2.1.1 Preservation and packaging.

5.2.1.1.1 LlLeval &A.

5.2.1.1.1.1 Basic egquipment. The basic eguipment shall be preserved and packaged
level A in accordance with MIL-E-16296. When the size and mounting arrangement cf the
basic eguipment does not permit enclosure within a watervaporproof barrier as requirecd in
2 method I1I package, packaging shall be accomplished by the alternate method specified irn

MIL-E-16298. s
AP

L oror

vels A and B. The basic eguipment shall be packed level A or B as
in accordance with MIL~E-16298.

‘FJ

5.2.1.3 Marking. 1In addition to any special markinc reguired by the contract or oraer,
marking for shipment shall be in accordance with MIL-E-16298.

5.2.1.4 Repa:r parts and tocls. Repair parts anc tools shall be preserveld, packaged,

packed and markec for the lievel of shipment as specified (see 6.1]) 1in accordance with
MIL-E-16298.

5.2.1.5 Technical publications. Technical publications shall be packaged, packec
and marked for the leve. ol shipment as specifiec (see 6.1 1n acccrdance with the appli-
cable manual specification.

5.2.1.€ Drawinas. Drawings shall be packagec, packecd and marhec for the level of
shipment (see &.1] in accordance with MIL-D-100072 (see 3.7.1).
5.3 Use cf pcivstyrene (locse-£fi11) material.

5.3.1 TFor domestic shipment and early eguipment 1inpstallation and leveA C packaginc
and packing. LUnless otherwise approve y the procuranc activity {sec T.1;, use of poly-
— o2 R .
styrene (.ocse~f11l' material tor domestic shipment anc early eouxpment installatior and

nnage

~e =< ishioninc ylier ang <

level C pac~acar.g and pac&xnc appxx(aonna such & cushioninc, filler 1

5
ida
aunnaag
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prolibited. Wher anproved, unit packages and containers (nternior and exteriorn) stiall be
marked and labellco as follows:

"CAUTION

Curtents cushioned etc with polystyrene (loose-till) materiai.

l.ct tc pe taken aboard shap.

ker cve anc discard loose~f:1ll material petorce shipboarc storaqe.

1{ requirec, recushion with cellulosic material bounc fiver,
f.ocerboard or transparent flexible cellular material.”

5.%.2 For leve. k packacinc anc level A an¢ B packing. Use of polystyrcene {loosc=-f121;

material 1s prohitltec for leve: /i packaging anc level & anc E paching applications sucn as
cushioning, filler anc dunnage.

b. NOTLS
6.1 Orderarg data. Procurement documents should specify the following:
(a) Title, number anu date of this specification.
.

(bj Wrether gencrator s:ze is 0.5, 1.5, 3, 5, 10, 15, 3C, &0, 10C,
20¢ or 300 kw (see 3.2.1(b})(1l)).

(c!  wretner generator voltage 1s 120 or 450 velts a.c. (sec 3.2.1(b}(3}).

(¢! 1¢! generatcr 1z other than rotating field type (sec 3.72.1(blIE)).

(e wretrer tne mcter generatoOr and assocCiatec Control eguipment arc
te oe tull cor deck mountecd for shock test f(see 3...4).

4 Farallel operat:on, when reguirec (see 3.1.1ft anc 3.5.2.1:.

(o' Fiar ‘or use uvata 1f cifferent fror averages (sce¢ .35.3.11).

$9) wWrether cortrol equipment shall be arrangment A OI arrangement b iscr oLl

(L 14 correctione are to be made other tnhan on tne basis ©f insulatior resists
ance courlinc for each 1S°C. decrease 1n temperaturc (see $.t.5j.

(2, Preservation, packaging, packing and marking regu.reiments otner tharn those
requirec by S.1 (see £.2).

(r) Level! of preservation and packaginc anc level of packing reguired for
repair parte, tools, publications anc drawings (see 5.2.1.4, .2.1.% and
S.2.1.€).

6.2 Definitions. For the purpose of this specificatiorn, the followinc definitions

shall apply:

€.2.1 Ratec condition. Rated condition is the characteristics assignecd to a machine
for a speciflec cutput rating such as speec, voltage, freguency and current.

£.2.2 Nomina. rating. Nominal rating is the normal constant operatinc conGition or
characteristic ass.cned tc a machinc when a range of operating conditicns or characteristics
1s specifiec.

6.2.3 Continuous duty. Continuous duty 1s the regquirement of service that reguires
satisfactory operaticn at any constant lcocad in the range of no load to full load for an
1ndefinitely long taime.

—~— ceans

ent of a COMpLTX wave
undamental 1s removed.

~— se than
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6.2.5 Voltace modulation. Voltage modulation 1s the cyclic variation or random
dvnamac variations, Or both, about an average of the a.c. peak voltage durinc a steady state
electric-svstemr such as causec by voltage regulatior. anc speec variations. The modulation
envelope 1s formec bv & continuous curve connectinc each sine wave peak tec the successive
S1ne wave peax.

€.2.¢ Short=-circult ratic. The short-~circuit ratio is the ratic of the fieid current
at rated oper circu:t armature voltage anc¢ freguency to the field current required tc
produce rated armature currert for a sustained symmetrical short circuit at ratec¢ f{reguency.

6.2.7 Synchronous impedance. The per unit direct axis Synchironous impedance eguais
the ratio of the f,eld current at rated armature current on sustained symmetrical short
circuit to the fielc current at normal open circuit voltage on the air-gap linc.

6.2.8 Air-gap line. The air-gap linc 1s the extended straight line part of the no-

load saturation curve.
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6.3 Sub-contracted material and parts. The preparation for delivery requirements
of referenced documents listed in Section 2 do not apply when material and parts are pro-

cured by the supplier for incorporation into the equipment and louse thelr separate identity

when the equipment 1s shipped.

6.4 Management control documents. The following management contr

oc
should be incliuaec on DD Form leel:

(a} MIL-STD-785 (see 3.3.2.2).

(b) MIL-HDBK-217 (see 3.3.2.2, 3.3.2.3 anc 3.3.2.4).
(c) MIL~-HDBK-472 (see 3.3.3.3).

(d) MIL-STD-471 (see 3.3.6).

{@] MIL-STD~470 (see 3.3.3.8).

£) NAVSHIPS 94324 (see 3.3.3.,8).

(g} MIL~H~46B55 (see 3.3.3.9).

(r) MIL-M~B81203 (see 3.8.1).

(1) MIL-Q-~S9B58 (see 4.1.1).

6.5 CHANGES FROM PREVIOUS ISSUE. THE OUTSIDE MARGINS OF THIS DOCUMENT HAVE BEEN
MARKED "1° TO INDICATE WHERE CHANGES (DELETIONS, ADDITIONS, ETC.) FROM THE PREVIOUS ISSUE
HAVE BEEN MADt., THIS HAS BEEN DONE AS A CONVENIENCE ONLY AND TilE GOVERNMENT ASSUMES NC
LIABILITY WHATSOEVER FOR ANY INACCURACIES IN THESE NOTATIONS. BIDDERS AND CONTRACTORS ARE
CAUTIONED TO EVALUATE THE REQUIREMENTS OF THIS DOCUMENT BASED ON THE ENTIRE CONTENT AS
WRITTEN IRRESPECTIVE OF THE MARGINAL NOTATIONS AND RELATIONSHIF TO THE LAST PREVIOUS ISSUE.

Preparing activity:
Navy - ShH
(Project 6125-N130)
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APPENDIX

APPENDIX
INSPECTION CHECKR L1ST FOR IN-PROCESS INSPLCYTION
10. sCOoPL

1.1 This appencix lists those items which shall be included in the in-process
inspection of mOtor generators power supplies inciuding contrcl equipment furnished ir
accordance with this specification. This list is not an 2ll inclusive list and additions
and deletions as applicable can be made by the manufacturer subject to the approval of the

iNBpecior.
2¢ APPLICABLE DOCUMENTS
20.1 This section 1s not applicable tc this specification.
30. REQUIREMENTS

30.1 Tc facilitate the in-process inspection procedure the manufacturer shall prepare
a manufacturing flow chart showing the ncrmal flow of material, parts, subassemblies, anc
assemblies through the manufacturing process. The manufacturer shall indicate on the flow
chart the points at which the manufacturer conducts 1n-process inspection and these points
shall be ocsignated as inspection stations.

3C.1.1 For each inspection station the manufacturer shall prepare an inspection check
sneet listing the 1tems inspected at that station. Where appropriate, a standarc sketch

shall pe :nciuded ir the checkr sheet showinc dimensiong tc be checked and the allowable
tolerances, finish reguiremernts, anc sc forth. Space shall be left on the shetcn or on the
check sheet tc reccrc¢ the results of dimencional, visual or other inspect:or. A ccolumn

shall be includec on the check sheet for the initials or stamg of the manufacturer's re-
presentat:ve conducting the inspection. A space shall be left on the inspection check sheet
for the inspector's initials or stamg. The inspection check sheet shall be suitably pro-
tectec against damage oOr staining and will be physicaliy attached tc the item being in-
spectec. When the unit 1s assemblec, the inspection check sheet shaii be attachec tc the
unit or otherwise made available. The words "approvec drawing” as used hereir mear a
requirec drawing {(type 1 drawing), which is approved by the cognizant approval activity, Or
a manufacturer's shop drawang if needed to depict detaiis for in-process inspeciion not
shown on a required drawing. Manufacturer's shop drawings which agree with approvec re-
quired crawings may also be usec for in-process inspection. Inspecticn requirements are
selection of drawings.

nne A he wussusd Ar waducad kb
Nl ¢ & walvel O Ieduled &Y

30.2 General inspection items. General inspection items shall be as follows:

(a! Material is as specified on approved drawinc. Material was ordered in
accordance with applicable material or parts spec:fication and was in-
spected 1n accordance with the reguirements of the material or parts
specification.

(b) All welding is done by qualified welders anc is in accordance with the
approvec arawing. There is no evidence of nonfusion, weld cracks,
under-size welds, incomplete welds, heavy pcrosity, weld splatter or

slag.
(c) All sclderecd connections are solidly bonded; there is no ccld soldering,
nc rosin joints, no corrosive flux, no fractured joints, or excess

solder. Satisfactory connections were made prior to sclderinag. Bolted
connections include approved lockinc devices anc are securec against
vibration. Sclderless connectors are properly crimped anc the connector
and cramping tool are proper size.

(d) Fanished castings are as shown on approved drawinc anc are clean anc free
of moldinc sand, cracks, blow holes, splits and deformations. Sufficient
material 15 allowed for machaning. Castinc defects have not been coverecd
by unauthorizecd repairs.

(e)} Machining is as shown on approved drawinc. The surfaces, including
mating surfaces, as applicable, are smooth, square anc are free of
burrs, sharp edges, tool marks, chatter marks, anc scratches and damage
due to handling. Surface finish is as shown on approvecd drawing, and
there are no tool marks except those normaily associated with the
indicated surface finish. There are no flaws exposed as the result of

machining,
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(t) o parts are Government surplus or have been previously uscd or
reclaimed.
(g) All items including hardware (nuts, bolts, lockwashers, and so forth)
are made of corrosion resistant material or are given a corrosion
resistant treatment as specified in MIL-E-917.
(h) The inspector may reqguire a coil or winding tc be cut apart to see the

extent of varnish treatment and filling if there 1s any question as
to the effectiveness of varnish treatment used.

() A1l bolts, nuts, set screws and other fasteners are secured in a manner
which will preclude loosening in service. All locking devices shall
meet the reguirements of MIL-E-917.

(3) 1lnsulation creepage anc clearance distances are ir accordance with
approved drawing. Creepage distances are not achieved by means of
cemented or butt joints.

36.3 Motor generators.

36.3.1 1ltems to be inspectec prior to assembly. Items to be inspected prior to
assembly shall be as 5 follows:

{(a) Shafts,

oeTe—r + Y PR " Y LY F3V-3RY

{1/ Items {a), {b), {e} and (f) of 30.2 apply.

{2} All dimensions, tolerances, keyways, fillets, shoulders,
ancé surface finish are as shown on the approvec drawing.

{3} Eccentricity tolerances including out of round for the
bearing seats, bearing shoulder, and the seats for the
rotating armatures or rotors are as shown on the approved
drawing.

(4) After welding on appurtenances, shaft has been stress relieved

as shown on the approved drawing.

{5) The shaft was not built up in any way to correct errors or
reclaim material {(unless specific case basis approval of the
procuring activity is obtained in advance).

(6) All shouloers are square as shown on the approved drawing.

(b} Fans.

(i) Items (a), (b), (d), fe), (£}, (g), (h), (i), anc (3} of
3C.2 apply.

(2) Fans, except those covered by 30.3.1(b)(S) are balanced.

(3) All dimensions and the number of blades are as shown on the
approvecd drawinc.

(4) The fan surfaces which move %the air are free trom any irrecularities,
surplus weld material or any other projections which may be a source
of airborne noise.

(5) Fans which break down into several parts are indexed¢ in a manner such

that thev can be assemcled in oOne way only.

(C) Enc brackets and bearing housings, end caps and enclosures.

11} Items (a!, (b, {e) and [I) of 3072 apply.

(2! Sufficient metal is availabple for drilling and tappinc.

(3)  All drilling, tapping and bolt centers are as shown on the
approved drawing. Koles are clean, free of chips and are drilled
straight. There are no burrecd threads. Holes are spot faced and
are located so that edge distance is adequate in accordance with
the approved drawing.

{2y ALl rust and grease is removed before painting. End brackets and
enclosures fabricatecd and stored for periods prior to assembly
were cleaned, anc given a coat of primer or rust preventive before
StOring.

{5, The end brackets, except mating surfaces, such as bearing housings
anc rabbete, are cleaned, primed and painted¢ on the inside surface
prior tc assemblv. The inside of the frame is primed anc painted

3{ 1t aic not receive at least two dibs anc bakes during the varnish

treatment of the stationary electrical coils.

treaimen oI gtationar

{en Mating surfaces of brackets anc frame are concentric as shown or. the
approvec drawing.
(7) All dimensions, dimensional tolerances ancd concentricities are as

shown on the approved drawing.
aring housings have sufficient metal to permit redrilling and

ring nousings nhave gsuzlilc

) Nan
) e
bushiny of the housing.
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¢ 30.3.2 Items to be installed during assembly.

(a) General.
(1) 1Items specified in 30.2 apply.
(2) All parts are interchangeable anc no selective matching of
parts 1s necessary.
(3) Assembly and disassembiy of all eguipment Can be 4One without
the use of special tools except as otherwise specified in the
contract. Special tools are defined as those tools not listec

in the Federal Supply Catalog. (Copies of this catalog may he

consulted in the office of the Defense Contract Adm;ni:traticn
Of{fice (DCAS}).
(b) Items to be checked during winding and assembly of rotating elements.

{17 Xeys as shown orn the approved drawing are used to prevent rotational
movement of all rotatinc parts (such as spiders, rotors or armatures).

(2) Whern rotating parts are preneed on the shaft, the pressure required
to press on these parts is as shown on the approved drawing.

(3) when rotating parts are shrink fitted on the shaft, the interference
shrink fits of the parts are as shown on the approved drawxng.

(4) Axial movement of all partis is prevented by thé methods shown on

the approved drawing.
(S) Fans are secured to the shaft as shown on approved drawing.

{¢; Coil connecticns for rotating armature, a.c. generators and all
equalizer connections are insulated adequately as shown on the
drawing.

{7} Bearinas are of the size and type as shown on the approved drawing.

(8) The inner races of ball and rcller bearings are securec¢ tc the shaft by
means of shaft shoulders, lock washers anc nuts cor by the opposec
shoulder method as shown on the approved drawing.

(9} Lamination size and stacking are as shown on the approved drawing.

(10) Slot or ground insulation are as shown on the approved drawing.

(11} Slot or ground insulatiorn extends beyond stacking as shown on the
approved drawing.

{12) Wire size and type used are as shown on the approved drawing.

(13} Preformed coils formed in accordance with the dimensions shown on the
approved drawing and given at lsast one varmish trestment with clear
paking varnish before installation in the slots.

(14) Undue force is not required to put slot wedge in place and insulation
it not damaged or pushed out of place as the wedge is inserted.

(15) Slot wedges are of material and size as shown on the approved drawing.
Length of wedge exceeds length of slot as shown on approved drawing.

(16) Coils are not loose after the wedges are in place.

(17) The wedge size iz proper for the gize and shape of the slot and there
is no possibility that the wedge will cock in the slot and slip out.

(18) Coil connections are adequately insulated as shown on the drawing.

(13) Coil support and phase insulation is as shown on the approved drawing.
Phase insulation is inserted between tne phase ccils and is shaped to
fit coil configuration.

(20) Coil extensions are insulated and secured as shown On the appioved
drawing.

(21) Insulation materials usecd are as shown on the approved drawing.

{22) Dimensions of wound coils are as shown on the approved draving,

(23) Rotating field poles are secured as shown on the approved drawing.

(24) 1f steel wedges are used to secure rotating field poles, the wedges
are securely driven and positive assurance is provided that they
will not work loose.

{25) 1nsulation is cleaned off and unless self fluxing wire is used coil
wire ends are tinned before making scldered connections. Connections
are properly solderec. There is noc evidence of cold solder )oints.
Commutator riser slots are filled with solder anc any excess removed.

(26) Lead wires are of the type shown on the approved drawing.

(27) waindings are mechanically secured as shown on the approvec drawing.

(28) when preformed coils are used, the coils are given one varnish
treatment prior to insertion in the slots or on the poles and the
complated winding llleMDly, 1ncxucan winding and poxe, is given the
varnish treatments with approved clear baking varnish. In the case
where preformed coxla are not used the complete assembly is given at
ledBl’. three VGLHLBII treatments.

(LY
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{29) 7Type of varmish, treatment and baking time cycle, anu baking tempera-
tures are as shown on the approved drawing.

(30) The treated windings and coils are clean, smooth and glossy with good
bonding and filling. Varnish seals are complete and show no signs
of cracks or breaks. The completed windings have no air bubbles, ailr
pockets, voids or dry spots on the surface and are not soft or sticky.

{31) There is no sign of excessive Vérfnish builuup On one side of the
winding assembly and lack of varnish buildup on the other side. The
thickness of the varnish on the winding assembly shall be uniform over
the entire surface of the windings.

(32) Lead wires are insulated from ground and securec tc prevent them from
moving due to centrifugal force. Length and arrangement of wires
shall permit ready repair; there 1s no aimless wiring resulting in
“rats nests”. Wiring agrees with the approvecd drawing.

(33) No glyptal or non-approved type of varnish or paint was put on any of
the rotating elements.

(34) Coils or windings are not nicked or damaged during handling andg
processing.

{35) All completed rotating elements (including bearings}, are dynamically

balanced. Thé type of balance weights and method of securing are a&s
shown on the approved drawing. They are secured in a manner such that
they will not loosen 1in service. Balance weights are not attached in
the airstream of the fan.
(36) Mica is under cut to specified depth. Copper segments are not damaged.
(c) Items tc be checked during winding and assemblv of stationarv elements.

I 1tems 30.3.25(b)T10) thru (23) inclusive, (26] thru (32) incilusive, (34}
and (35).

(2) Complete stator assembly or stator core is securec to frame or frame
spider as shown on approved drawing.

(3) Force required to press compiete stator assembly or stator core
into the frame or frame spider is as shown on the approved drawing.

(4) Axial movement of the stator within the frame is precluded by means
shown on the approved Arawing.

(S) All lead wires are insulated from ground and secured within the frame
with a suitable clamp or fastening device.

(6) All lead wires pass through the frame. enter the terminal box and are
secured in such a manner to prevent chafing or abrasion as shown on
the approved drawing. '

(7) Terminal lugs of the type shown on the approved drawing are providecd
on the leads. Terminal lugs are properly crimped and there are no
cut wire strands.

(8) Terminal boxes are of the type anc size shown anc are secured in the
manner shown on the approved drawing.

(9) All leads are properly markec as shown or the approved drawing. It
1s possible to differentiate motor leads from generator leads.

{10) All nuts, bolts, screws and other hardware are tight and provided
locking devices as shown on the approved drawing.
(11) 1Insulation material as shown on the approved drawing is placed between

with
w¥iln

(12) Field pole coil is not unduly stressed while tightening pole securing
bolts. 1Insulation is not damaged in the tightening process.

(13) Each field coil received at least three separate cips anc bakes with an
approved clear baking varnish either before or after assembly into the
stator.

(14) All salient field coil connections were either scldered or bolted and
a solid joint was made.

(1S) All salient field coil connections are adequately insulated as shown
or the approved drawing.

(1€} Terminal boarc material is as shown on the a

(17) Terminal studs are securec tc the board in a ma
when attaching external cabies.

ed drawing.
er tc preclude turning

30.3.2 ltems tc be inspectec during final assembly. 1ltems tc be inspectec during

final assembly shall be as foLiows:

(a) Items (a), (b), (c), (@), (e}, (£), (g}, (h), (i) and (3) of 3¢C.2.

{(b) End brackets properly match motor generator bearing housings and end caps.
All holes align, there is no excess clearance, and no undue force is re-
guired to assembly parts.
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(¢) Co1l enos ¢o not protrude to a point where they may be damaged by assembly
or rvwn'al of the end bracket and there 1s no possibility ot anterference

with the otating elements,
(d) Bearing ou'ev races are securecd in their housings as shown on approved
érawing. The 1nside diameter of the retaining shoulders is within the di-

mensional tolerances shown on the approved drawing.

(e} There .s nc evidence of qrease leakage past the clcse clcarance non-rubbing
seals 1ntc the motor generator or alona the shaft.

(f) Sprinc washers, if used tc provide preloading of the bearing, shall be
selectec anc securec i the housing as showr on approvec drawing.

(q) Seals of pre-lubricatec bearinqQs are not damaged anc there 1s no evidence

of grease leaking out of the bearang.

(h) Rotatinc ciodes are properly secured to hub on shaft.

(1) Rotatinc voltaac suppressors are properly secured.

()) Terminals, connections anc wiring of all parts in the rotating exciter
assembly are securely tied down anc protectec.

{h} Air gaps have been adjiustec to design value and are uniform within the
limits shown on the approved drawing.

(1) wBsearings nave been lubr.cated with grease as shown cn the approved drawing.

(m) Air paffles are securely attached and do not interfere with rotating elements.

(n) Liftinc means 1s provaded as shown on the approved drawing.

{c, Eguiprent enclosurc 15 2¢ showr on the approvecd drawing.

(p! Drain piugs are provicecc as shown on approved drawing.

(Gg) Entire exterior, cther than identification plates or shaft extensions 1is
painteu .n accordance with MIL-E-917.

(rt ldentification anc instruction plates are as showr On the approved drawinc:
eontair all reguirec :nfcrmation anc are leqgible.

(s} Mountinc feet are flat, sguare, and are as shown oOn approved crawing.

{t, The cvera.l dimensions, mountinc dimensions, anc locatior cf termina. boxes

are as showr. on the approved drawing.

{u} Fractiorn type (rubbing! seals, are the type anc are securec as shown or the
approvec drawing.

{v} where high tensile bolts or screws such as socket heac types, are usec,
provisior 1s made to prevent replacement with a lower tensile strenath bolt
or screw. There are nc slottec heac bolts Or screws usec to secure enc

brackets to the housing. Thread-cuttino screws (self tapping) are not used
. : tc secure any part of the motor generator.
o e Y . -
T aRRE (w) Spot facing 1s as specified in MIL-E-917,

{xj The motor generator, partacularly the bearirc housing, 1is clear and free cf
dirt, metal chips or other foreign materials.

/) The weight of the compiete unit is as shown or the drawing.

(z) Staticonary lead wires d¢ not contact rotating parts.

3¢.4.1 Jtems tc be inspected on mejor parts.

(a) The followinc 1tems were orderec in accordance with the applicable
specification ac modif{iec by the contract requirements: are of the size,
type anc rating shown on the drawing; and are (.P.L. 1items.

(1) EKesistors and rhecstats.
{2) Instruments, instrument transformers, shunts and other associated
accessories.

(3) Motor starters anc associated pushbuttons.
(4) Circurt breakers.
{S) Capacitors.
b)) The folliowing items are not nec
type and rating shown on the @
(1) Switches.
(2) Rectifiers.
{3) Moldecd terminal boards.
(4) All laminatec materaals such as glass mica class, glass silicon glass,
usec for terminal boards, sub panels, and sc¢ forth.
(c) All materials used in the construction of reactors, magnetic amplifiers,
and transformers other than instrument transformers are as shown on the
approved drawing and comply with the material requirements as shown on
the approvecd drawing.
(d) All windings of reactors, magnetic amplifiers, and transformers other than
instrument transformers were given a minimum of three varnish treatments or
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(e)

(f)

(o)
{c)

(d)

(g)
(h)
(1)

(k)
(1)

tm)
(n)
(o)

ipi
(g
(r)
(s)
(R 9]
(u)

(v)

(w)
{x)

(y!

(aa)
1 b)

(cc)

one vacuum impregnation and bake followed by one dip and bake with an
approved clear baking varnish in accordance with the procedures shown on
the approved drawing.

No black varnish, glyptal, paint, or other treatment was given to the insula-
tion of reactors, magnetic amplifiers, and transformers other than instru-
ment transformers after the last dip and bake with clear baking varnish.

The resistance of all windings of all reactors, magnetic amplifiers, and
transformers other than instrument transformers is as shown on the approved
drawing. Ratic of turns is as specified on the approved drawing.

The esguipment enclosures are as shown on the approved drawing

she egulipment enc.osu

Jtems to be inspected on completed unit.

All parts, subassemblies and assemblies are mounted as shown on the approved
drawing.

All parts which require servicing, repair, replacement, or periodic adjust-
moant Auring the life of the .nn\nmnnf are rpadilv accesgible .

ment guring The ll1€ oI TNne £Quiplelhtl alf Icallly atcoallDlce-

All parts are marked with identifyxng symbols and these symbols agree with
those used on the approved drawing.

All terminals of all wiring leads and terminal boards are marked with
identifving letters and numbers Or both and this identification agrees
with those used on the approved drawing.

Wire usec for interconnections is of the type ancd size shown on the
approved drawing.

All wiring is neatly formed intc groups anc laced with non-inflammable
glass cord and supported or clampec in a manner which will prevent chafing
of the insulation due to vibration and shock.

Cable clamps used are of norn-inflammable material.

There are no splices in any of the wires.

Wire groups from hinged doors and panels are formed and clampeé in a
manner that sharp bends do not occur with the panel or door in either
the open or closed position.
ufficient slack in wiring 1s allowed so that the weight of the harness is
not supported by the terminal connections and sc that at least two replace-
ments can be made if lugs are clippec off at the wire end.

Cable entrance provisions are as shown on the approved drawing.

Sufficient space is provided to bring external cables through thesc cable
entrances, support ther within the enclosure, and make connections at the
appropriate terminals.

Wnerever wires run through holes in metal partitions or chassis grommets
are provided for mechanical protection.

wires are not bent around sharp corners which may injure the 1insulatiorn.

All wires are connected by either bolted or soldered connections.

All bolted connections are prov1ded with lockinc devices.

The soidered connections do not rely on the sclder for mechanical strength
The wire was mechanically secured before soldering and the solder was used
only to get a goocd electrical path.

No more than three wires are scldered to any one terminal.

Both ends of all wires are marked with designations as shown on the approved
drawing.

Hinged doors and panels do not bind when opening.

A door stop and positioning device is furnished and functions satisfactoriiy.

All identification and instruction plates are furnished as shown onh the
approvecd drawing.

All information on identification and instruction plates is legible.

A copy of the schematic and wiring diagrar for the complete system as well
as a copy of the operatinc instructions has been laminated in plastic and
1 stowec ir a convenlent location within the control panel.

The location of the plastic laminated drawings and instructions 1is such
that 1t aoes not ainterfere with convection air flow which may increase
heatinc of parts. In those cases where the location 1s gquestionable. heat
runs of the control panels are run with the diagrams in place.

The overall and mounting dimensions of the eguipment are as shown on the
approved drawing.

The overall weight of the equipment is as shown on the approved drawing

The exterior and interior of the enclosurc have been painted as shown on
the approved drawing.

All controls operate smoothly throughout their range.

40



Airborne noise . . . .
Airborne noise test ..
Ambient temperature P
Ammeter B .. .

Ampl: tude modulatxon

Amplitude modulation test
Arrangements,

Bearangs . . . . .

Circult breakers
Circuit elements,

Coil connections .
Control eguipment . .

(generator)
ctahle

ustan.e

adau
aC)

Cores e e e e e e e e .
Creepage and clearance . .
Definitaons . . . P

Detailed rcqulrenents
Dielectrac strength
Dielectric tests . .
Dimensions . . . -
Drawings . . . « . . .
Cuty

Efficiency .
Electromagnetic 1nte,ference

Enclosures . . . . .

Enclosure test . . . . . . . .
End brackets . . . . . . .« . .
End play . . . « . . « . . . .
End stops . . - . . . s

Excitataion pouer, source -
Excitation reguirements . . .

FANE . . . « « o o o + « = o =
Feet . . C e e e e e e e .
Field co*ls . e . e e e
Field poles and nhoes e e .
Frequency regulation

Guard railils . . . . . . . .
Grounding . . . .

Harmonic content . . . . . . «
Heating . . . « « .« « « « .+ .
Heating tests . .

P I R

ané informatio

P 4 maa -t o 4 -

identification plate markings
In-process inspection . . . .

ldentification

Inclined operation . . . . . .
Instrument transformers . .

Insulation class . . . . . . .
Insulation resistance . . .
insulation resistance (cold)
insulation resistance ( hot)

Lead jdentification . . . . .
Lifting provisjions . . . . . .
Line unbslance . . . . . . s
Locking devices, ad)ustment .

control eguipment.

Downloaded from http://www.everyspec.com

47

MIL-M-
INDEX
Paragraph
. T 3.4.4
. . 4.6.7
. . . 3.2.3
. e . 3.5.4.11
.. 3.2.13
£.¢.24
. 3.5.2
. . 3.4.¢
. 3.5.4.9
. < e = - 3.5.4.3
. - .o . 3.4.14
. . ... 3.5
. . . . . 3.4.8
. .. . 4.6.1
. . . 3.1, 6.2
. - e 3.3
3.2.18
. . 4.€.¢
. 3.4.3
. . 3.7
.. 3.2.2
. 4.6.22
. 3.4.17
3.3.4, 3.5.2
. . . 4.6.2
. .. . . 3.4.9
. . . . 4.6.8
. . . 3.5.4.¢
. R 3.2.8
. . e . . - 3.4.15
. ... . 3.4.7
.. .. . 3.4.1C
. . . e . . 3.4.13
. . . . 3.4.12
. « .. . 4.6.16
. . 3.5.3.8
. .. . 3.2.6
- . P . 4.6.23
. e . . - . 3.2.12
. . . . 3.3.6
e e e e e e e e 4.6.20
plates. c e e e e e e e 3.3.9
e e e s s e e e s e 3.4.23
.. .. N 4.2
Appendix
.. . e . e e e e . 4.6.9
. . . . e . 3.5.4.13
e e e 3.3.5
. c e e e e e . 3.2.9%
teBt . . . . e e e e e 4.6.5
test . . . . . . e e o . 4.6.21
.. c e e e 3.4,22
.. . . . 3.3.8
e e e e e e e e . . . 3.2.14, 4.6.25
3.5.4.5

19160C (SHIPS)

Page

14

-2

-

4 and 135



MIL-M-19160C(5HIPS)

Maintainability
Management control docu
Material restrictions
Mechancial stability
Methods of tests . .
Mode of operation . . .
Motor starter . . .
Mounting e e e e
Mounting, parts and sub

No load saturation curv

Parallel operation .

Parallel operation test

Downloaded from http://www.everyspec.com

INDEX (Continued)

mentQ..........

asSeMO1I1IesS .« + . . o« e e e e s .
=2

P L T S S R

Part and subassemdbly requirements e e e e s e e e e

Part markings . . . . .
Part ratings . . . . .

L T T T

e s+ e 8 v e = v s e s =2 s s .

Performance requirements . . . . .+ .+ . o+ s e e o+ s e s

Periodic tests . .

Periodic tests (samplxng procecures). e e e e e e e e e

Permanent marking

Preparation for oelxverv e e e e e e e e e

Quality program

Regulatec voltage ad)us
Reliabilaity
Repair parts

CMENT. . . . - v v e e e e e e .

Resistance (ccld and hot‘ e e e e e e e e e e e e e
Responsibility for inspection . . . . . . . . . . .
Reverse power protectior . . . . . . . . . . . .
Routine tests . . . . - . . =+ o .« = S « e e
Koutine tests (sampling procedures) . . . . . .
Sampling . . . - . PN

Securing Lerwgnal leads
Shaft . . . . .
Shock

Shock tests

Short circuit perfornance e e e e e e e e e e e e

Short circuit ratio
Short circuit test
Specxal provisions
tarting tests. .
Stray field reductxon

Sub-Contracted material and parts e e e e e e e e e
Synchronous impedance curve . . . . . . . s & + - . . .
Synchroscopes e e e e e e e e e e e e e
Technical manuals . . . - - e .
Terminal boards . . . PN . . .
Terminal boxes . . . . [ -
Terminal leads . . . . ...
Terminal markings . . . .- .
Test equipment .

Test reporting. . .
Test reports .
Ventilation e e e e e e e e .
Vibration, )nternall) excxted .o Ce e e e e .

Vibration test (internally exc:ted)

Voltage balance . .
Voltage balance test .

Voltage deviation and recovery e

48

Paragraph

Wy W™ W

AV NwWe W

.

w
PR

.
[WIRVARU B - R AR W 8

.

F S WA AW WE W)

. o .

.

VMR wHE OO NNT NAS W

I N N I UV I DE I UV I DY VY ) W hiwabhaWWwHrWwWwWwWwae
. .. . . P

W W s

ALV ON o

[y

W

.

.
rS
.

&~

e e
- n e
. .
L4 ~J

.21

.11

13
.17
.16
.19

Page

38

15
28

15
15

29

33
15
15

e
20

27
27
13
35

2€



Downloaded from http://www.everyspec.com

M11.-M-19100C (SHIPS)

InDLXx {Continued)

Paragraph Page
Voltage deviation and recovery test . . . . . . . . . . e 4.€.17 32
Voltage regulation . . . . . . o .. Lo ... 3.2.9 3
Voltage regulation test . . . . . . . . .. ... ... 4.¢.15
Voltmeter . . . . . . . . . . . 3.5.4.1¢C 1€
WAtEME LOTS . . o . o e e e e e e e e 3.5.4.1% 16
L = X S T T 3.4.3 @
Welght test . . . . . . . . . ... 4.6.2 28
Wiring anc connections e e e e e e e e e e e e e e 3.8.8 16
WOXKMANSHIP + « v v o o o e e e e e e e e e e e e e e e 3.¢ 25




Downloaded from http://www.everyspec.com



Downloaded from http://www.everyspec.com

FOLD

DEPARTMENT

0
Naval T
Center Lul
Prince e
Hvetisville, Mary.and

OFFICIAL BUSYIRESS

-
- 5
POSTAGEL AND FEES PAID Im‘.—\
LGEFARTMENT OF THE NAVY A
DOD-318 A
TR
L A AT J
——
asmns——
Ccnmander, Naval
MNOTY DegrmAnwAS ~o*
Aol ovalilal Ud o«
Center Building
Prince George's
Hyattsville, Marvaa

FOLD



Downloaded from http://www.everyspec.com

SPECIFICATION ANALYSIS SHEET

Budget Buresu No.

Form Approved
119-R004

TRSTROCTIOND
13 to be filled out by personn
ucts for ultimate use by the Department of [e
this specification which will insure that suy
Comments and the return of th
preparing sctivity

This aheet

ificetion in procurement of pro

teining informetjon on the use of

minimum emount o} delav nnT st the Jeast cqst
e

lines or reverse mice in corner, and aenc t

ILIP

ense.,

is

fae indrcetes

1 gnﬁcr Zb;ernmenl or contrector, ynvoived in the use of lh? spec-
o

This sheet 18 provaded {or ob-

table products cen b rocyred th
be prodys cchaced Fold on

be appreciste old on

‘m o reverse hereof).

SPECIFICAT iON

ORGARTTETTON (0f subaitrer)

Wc\n AND STATE

CONTRAZY NT. 'OuAE‘TI'v DY TTEMY PROCURETD

DILUAR

$

AMGUNY

MATERIAL PROCUREL UNDER A
[O oimecr covemmmen® convmact O suscontract

1. KAS ANY PARY OF THE SPECIFICATION CREATEC PROBLEMS Ok REQUIREL
A, BtVL PARAGRAPN NUMSBIMN AND WORDING.

INTERPRETATION

N PROCUREMENT USE?

8. RECOMMENCAT IONS FOR CORBUECTYING THE DEFICTENCIES.

T, COMMENTS ON ANY SPECIFICATION REQUIVREMENT CONSIDEREC Y00 RiGiD

3. 15 THE SPECIFICATION RESTRICTIVE?

O ves O~ tr

"YES®, Ik WHAY WAYY

4. REMARKS [Attech onygo
tional pepers, attac

Ttinent datawhich may be of use 1n 1mproving this specification. If thereure oddi-
to formendplace both un an envelope addressed to prepering activity)

SUBMITTED BY (Printed or typed neae end ectivity)

[oATE

DD foru 1426 REPLACES NAVSHIPS FORM 4863. WHICH

' APR gy

IS OBSOLETE

OYOV RO 2000



