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MIL-R-23761B
1 October 1975

SUPERSEDING
MIL-R-23761A(AS)
16 May 1974

REGULATORS, VOLTAGE, AND CONTROL PANELS

3
AIRCRATT DIRECT CURRENT GENERATOR, GENERAL SPECIFICATION FCR
This specification is approved for use by all Depart-
ments and Agencies of the Department of Defense
1. SCOPE
1.1 Scope -~ This specification covers sclid state direc

Q. ct

current voltage regulators or control panels used to regulate, contrel an
protect aircraft engine driven direct current generators.

* 1.2 Ciassification - The regulators and control panels
shell be of the following classes as specified:

Class A - Regulators ancd contrel pan
are operabire under the temperature a
concditions of Curve II cof MS33543.
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Class B - Reguliatcrs and contrcl panels that
are operatle under the temperature anc altitude
conditions of Curve I of MS33543 to & maximum
temperature of 83°9C.

Class C - Regulators and contrcl panels that
are operable under the temperature and altitude
conditione of Curve I of MS33543.

2 APPLICABLE DOCUMENTS
2.1 The following documents, of the Issue in effect on

date of invitation for bids or request for proposal, form az part of this
specification to the extent specifiec herein.

QQ-P-416 Plating, Cadmium (Electrodeposited)
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Magnesium Alloy; Processes for Pretreatment
and Prevention of Corrosion on

Electronic Equipment, Airborne, General
Specification for

Generator, 30 Volts, Direct Current,
Aircraft Engine Driven, General Specifi-
cation for

Anodic~Coatings, for Aluminum and Aluminum
Alloys

Plate, Tags and Bands for Identification
of Equipment

Marking for Shipment and Storage

Identification Marking of U.S. Military
Propertyv

Standards and Specifications, Order of
Precedence for the Selection of

Standard General Requirements for Elec-

tronic Equ i ment
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STANDARDS

Military (Continued)

MIL-STD-46 Electromagnetic Interference Character-
istics Requirements for Equipment

MIL-STD-462 Electromagnetic Interference Character-
istics, Measurement of

MIL-STD-749 Preparation and Submission of Data for
Approval of Non Standard Parts

MIL-STD-781 Reliability Tests: Exponential Distribution

MIL-STD~794 Parts and Equipment, Procedures for
Packaging and Packing of

MIL-STD-810 Environmental Test Methods

MIL-STD-889 Dissimilar Metals

MS33543 Criteria Temperature and Altitude Range
Self-Cooled Electric Equipment

PUBLICATIONS

NAVAIR AR (Aeronautical Requirements)

AR-8 Versatile Avionics Shop Test Svstem/
Avionics System Compatibility, General
Requirements for

AR-9 Test Program Sets, General Require-
ments for

AR-10 Mainteinability of Avionics Equipment and
Svstems, General Requirements for

(Copies of specifications, standards, drawings, and publications required by
supplies in connectior with specific procurement functions shoulcd be obtainec
from the procuring activity or as directed by the contracting officer).

3. REQUIREMENTS

3.1 Qualification - The regulator or control panel furnished
under this specification shall be a product which has been tested and passed
the qualification tests specified herein and has been approved for listing on

the applicable qualified products list.
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3.2 Specification sheets - The individual regulator or
control panel requirements shall be as specified herein and in accordance
with the applicable detail specification sheet. In the event of any con-
flict between requirements of this specification and the detail specification

sheet, the latter shall govern.
3.3 Design anc construction - The voltage regulator or

control panel shall conform te the requirementes gpecified on the appli-
cable detail specification sheet and this specification. The voltage regu-
lator shall be completely sclid state and shall have nc moving parts.
Component parts, design and construction shall enablc the regulator or
contral panel to have a “inimum shelf life of five years. Performance and
reliability requirements shall be met after storage. The voltage regulator

or contrel panel shall not use any liquid, gas or vacuum, or device which
depends upon elevated temperature for operation.
3.3.1 Materials - Materials shall be of a corrosion resist-

ant type or suitably processed to resist corrosion.

3.3.1.2 Dissimilar metele - Dissimilar metals, as defined bx
MIL-STD-889, shall not be used in contact with each other. Where such
contact is unavcidable, the metals shall be preotected against electrolytic
corrosion. When protection is used, it shall be of such a tvpe that a low
impedance path is offered to radic frequencv currents.
3.3.1.3 Non-metallic meterials - Non-metallic materials used
including plastics, fabrics, and protective finishes shall be moisture re-
tant ¢ 1 support fungus growth. Materials shall not be adverse-
, sunlight, aircraft fiuids, temperatures, and ambient
during operation of the aircrafre.
3.3.1.4 Ilammable materials - Materials which will support

combusion shall not be used. Definitions and restrictions on the use of
flammable materials shall be in accordance with MIL-STD-454 Requirement 3,

3.3.2 Finish -

3.3.2.1 Aluminum alloy parts - Aluminum allov parts shall be
anodically treated in accordance with MIL-A-8625 or shall receive an approved
chemical film in accordance with requirements of MIL-C-5541. The films
depositec by these treatments shzll be removed from the actual contact aree
of all surfaces required to act as & path for electriceal power and from the
local areas under screws, nuts, or the like used for assembly or mounting
purposes, to provide an adequate bonding connection.

3.3.2.2 Magnesium alloy parts - Magnesium alloy parts shall

not be used without approval of the procuring activity. When approved for
use magnesium alloy parts shall be surface treated in accordance with
MIL-M~3171 to provide protection against corrosion.

"U
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3.3.2.3 Plating - Cadmium plating shall be in accordance with
QQ-P-416,

3.3.3 Parts, materials, and processes -

3.3.3.1 Use of standarc parts - Standard parts shall be used

wherever they are suitable for the fulfilment of the design objectives and
shall be identified on drawings by their standard part number.

3.3.3.2 Selection of standard parts - Parts, materials, and
processes shall be selected from documents which are specified as standards
in MIL-E-5400. Where there is no suitable document specified in MIL-E-5400
the contractor shall use other specif tions, standards and drawings selected

in the order of precedence set forth in MIL-STD-143. Parts, materials, and
processes selected from other than those covered by documents specified in
MIL-E-5400 are not considered standard and nonstandard part approval must
be obtained prior to their use in the regulator or contrel panel.

3.3.3. 13
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3.3.3.4 Commercial utility parts - Commercial utility parts
such as screws, bolts, nuts and cotter pins mav be used without approval
provided thev possess suitable properties and are replaceable by standard
parts, without alteration. The corresponding standard part numbers shall
enced in the parts list and on the drawings.

i g ail Pe- Lo

3.3.4 Screw threads - Screw threads shall conform to
7742. TFor applications requiring high strength capability, threads
ng to MIL-S-8879 shall be used.

completelv interchangeable
ancd performance. Changes in
shall be governed by the drawing number require-

11 parts having the same manu-
t

ments cf MIL-D- 1000.

3.3.¢6 Simplicity - A desigrn otjective shall be the use of
the same parts for as many applications as possible.

3.3.7 Safety wiring and staking - Accidental loosening of
screws and screw parts anc other connecticns shall be prevented by safety
wiring (0.032~-inch minimum outside diameter, where practical), staking, or

other approved methods. Washers and cotter pins, where used, shall be
assembled in a manner which prevents rotation of washers and movement of
cotter pins under conditions of vibration.
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3.3.8 Electrical connections and wiring -
3.3.8.1 Electrical connections - Aluminum studs and washers

C
shall not be used for regulator or control panel connections. The electrical
connections of the vcltage regulator shall be as shown in Figure 1. The
regulator shall be constructed so that a single regulator can control a
single generator with only L+, L-, G+ and F+ terminals connected to the
generator. Unless ctherwise specified no connection shall be reguired to
anv other regulator terminal for this condition cf operation.

.3.8.2 Electrical wiring - Electric wire shall be compatible
with the designed maximum operating temperature of the regulator or control
panel. Wiring practices shall be consistent with the intended application.
Those circuits which supply control and indication power to the starter or
generator system shall be protected internally by a diode to prevent power

back feed.

3.3.9 Dielectric strength - Dielectric strength tests shall
be conducted on components and subassemclies, as necessary, before final
assemblv to determine the parts' ability to meet all spec1f1ed dielectric
requirements.

3.3.9.1 Circuits - Circuits which operate at voltages no
greater than 30 volts shall be testea at 500 volts (rms), 6C Hz for one (1)
minute or 600 volte (rms), 60 Hz for one (1) second. Circuits operating
in excess of 50 volts dc shall be tested at a minimum of 10 times the
nominal rated potential for 1 second.

3.3.9.C Cepacitors - Capacitores shall be tested for one minute
at a voltage equal tc twice the voltage and at the pulse repetition rate
expected to be encountered in the intended application (see paragraph 6.3.1).

3.3.10 Operating position - The regulator or control panel
shall be capable of operating in anv position.
3.3.11 Size and weight - The physical dimensions, weight, and

envelope configuration shall be as specified in the detail specification
sheet.

.3.12 Provicions for maintainatbilitv - (Applicable to Navy
Procurements) Built-In test equipment. construction and packaging, and
provisions for tes:t points shall be as specifiec in AF-10 excluding sectior
3.3 (Versatile Automatic Shor

.3. Eguipment shall be compatible with VAST T
Test System) and shall meet the recuirements of AR-8. VAST Test Programs
shall be furnished in accordance with AR-9. 1f changes tc the equipment

are made which will affect the fault diagnosis procedure, changes to the

existing Test Program shall be prepared as part of the equipment changes

in accordance with AR-9.

(o)}
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3.3.13 Marking - Regulator and control panel subassemblies
shall be marked with the manufacturer's part number. Markings shall be in
accordance with MIL-STD-130

contain a standard size type A, B, or H metal nameplate ir accordance with
MIL-P-15024, securely attached to the unit. The nameplate shall contain
the following information. Abbreviations are permissible.

3.3.13.1 Nameplate - All regulators and control panels shall

Regulator, Voltage D.C. Generator °
Control Panel D.C. Generator }  4s Applicable
Volts and Field Amperes (as specified on

applicable drawing)

—————————— g/

Military Part No.

Manufacturer's Part No. or Model No.
Manufacturer's Name or Trademark
Serial No.

3.3.13.1.1 Part number on namepiate - The manufacturer's part
number indicated on the namep.ate shai. be the number of the ccntractor's
assembly drawing which includes subassembliv ordering cata.

3.3.13.1.2 Restricriorn on size of trademark - The manufacturer's
name Or trademark shall be in letters not larger than other letters appearing
on the nameplate.

3.3.13.2 Terminal marking - Terminzl marking snall be clear

and visible, and shall be in accordance with the detail specification sheet.
Terminal protective covers, when installec, shall not obscure the terminal
markings.

3.3.14 Use of MS or MIL designations - MS or MIL designations
shall not be applied to a product, nor referrec to in correspondence of sales
material, until notificati has been received that the product has been
approved for use.

3.4 Performance -

3.4.1 Pulse width - Regulatcrs controlling the voltage of
generaters through pulse widch medulation o che fielc veltage shall have 2
minimur pulse width less than & 15 percent duty cvcle and & maximum pulse

£z
f

width capable of producing the specified overload eld current, The tran-
sition from minimum to maximum pulse width shall be smooth and stable and
shall not cause modulation or fluctuations of the regulated voltage.
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Dt
age regulation shall be accomplished through pulse width modulation of th
field voltage pulse, from a duty cvcle of 5 percent to specified overload
current. The modulated field pulse shall not cause excessive ripple or

ramping of the generated veltage,

3.4.3 Voltage regulation - Unless otherwise specified,

rto<
m =

3.4.4 Voltage setting - Unless otherwise specified, the
voltage regulator shall be designed and constructed to permit the regulated
voltage to be set to any value between plus & percent and minus 8 percent
of the nominal voltage setting in increments of not more than 0.25 percent
cf the nominal setting. The voltage setting adjustment shall be accessible

from the top of the regulator. The setting means shall be so designed and
constructed that it will not be displaced by vibration or shock under anv
of the test conditions.

3.4,4.,1 Maximum veltage setting - The regulator shall be
capable of controlling the ree_lated voltage at a minimum of the nominal
value with the voltage setting at the maximum. This test shall be performed
with the generator at full load at both minimum and maximum speeds.,

3.4.5 Protective and control functions - The following pro-
tective and control functions shall be previded as specified in the contract
or detail specification sheet,

Protective functions

Reverse current protection
Overvoltage

* Feeder fault

* Open generator rectifier protection
Reverse polarity

* Current limiting (generator)

Control Ium.tlons

* Field weakening
* Automatic cutout
ld flash

at

w0
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3.4.5.1 Protective functions - The components of the protective
circuits of the regulator or control panel shall be separate and distinct
from the control circuit components such that a failure of a control functiom
will not impair the protective functions. After activation of one of the
following protective functions the ge.erat r control panel concerned must
be capable of being reset from a dead bus (i.e., without the use of power

external to the system).

3.4.5.1.1 Reverse current protection (brush tvpe generator) - The
regulator or control panel shall be capable of automatic control of the line
contactor. Reverse current cutouts shall be used in conjunction with regu
lators. The specified current flowing from the bus to the gemerator shall
automatically trip the contactor thereby removing it from the bus, The re-

verse current required for activation shall be & minimum of 20 amperes and

a maximum of 40 amperes. Activation shall not occur within the limits of
cyclic load transfer specified herein. Sensing for reverse current protectien
shall be as specified on the detail specification sheet.

3.4.5.1.2 Overvoltage - When specified in the contract or detail
specification sheet, the overvoltage protection shall respond and clear an
overvoltage within the time snecified on the detail specification sheet. 1In
clearing an overvoltage the protective function shall automatically de-

energize the generator and remove or isolate it from the bus. Overvoltage
protection shall respond tc only regulater or control panel induced over-
voltages. The overvoltage protection shall be free of nuisance tripping and
shall not respond to overvoltages external to its generating system. The
overvoltage pro*ectlon snall provide a mea o manudll\ resettlng the pro-
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3.4.5.1.3 Feeder fault - When specified in the contract or detail
specification sheet, feeder fault protection shall automatically de-energize
the generator and disconnect it from the bus whenever & feeder fault occu
In muLLLD¢€ feeder sV ] T
difference of 5
activation. Unl
feeder fault pr
maximum. The d
feeders to be p

s the feeder fault protection shall permit a cu
of the generator rating between feeders without
erwise specified on the detail specification sheet,

ction shall activate at a fault current value cof 125 amperes
il specification sheet will specifv the number and size of
ec

the generator and remove oOr he bue when a generator outvu;
rectifier becomes open circuited. The detail specification sheet may specify
a manual override switch for rectifier protection. The override switch shall
return the generator to the bus only if the other generators of a parallel
system are not operating. The control panel shall provide visual indication
of an open rectifier activation for maintenance purposes. The detail speci-
fication sheet will define the specific details.

10
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* 3.4.5.2 Contrcl functions - The control functions shall be
esigned that a fault which disables a control function shall not dis-
anv protective function.
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Automatic starter cutout - When specified in the
contract or detail specification sheet, the contrecl panel shall automatically

terminate the start cvecle within the tol rances of the specified cutout speed
and automaticallv initiate generator operation. Speed sensing shall be
accompiished through a speed sensing device located in the starter-generator.
Detzils of the speed sensing device shall be as specified in the detail
specification sheet.

3.4.5.2.3 Field flash - When specified in the contract or detail

specification sheet, the regulator or control pane1 shall prov1de a field

PO, D

flashing network capable of producing
¢ generator operat ien. The flashing

orrect
urrent shall be limited to a max
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3.4.5.2.4 Indication (generator failure) - The contrcl panel
shall furnish at nominal voltage, one ampere< continuous output for remcte
visual indication of generator failure. The indicator output shall be
energizec whenever the equipment bus is energized and the generator is
isolatec from the bus.

11
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4.6 Equalizer circuit - The regulator or control panel

th an equalizer circuit for obtaining equal division
y two or more generators operated in parallel. The
circuit shall have a fixed gain, The circuit shall be capable of with-~
standing an am:lied potential of 50 percent of the nominal voltage set
cir
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with respect to ground for 5 seconds. The effect of the equalizer
shall be determined on both a single generator system and a parallel s
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3.4.6.1 Equalizer operation - Control panele shazll complete
the equalizer circuit to the equalizer bus when the generator is energized

—————— oA -~ R SN e PO T P
and connected to the eguipment bus.

3.4.7 Parallel operation - The regulator or control panel
shall be designed to regulate the output vcltage of generators or starter-
generators designed to MIL-G-6162. During single generator and parallel
operation (4 units or generators maximum), the regulated voltage shall re-
main within regulation limits stable and free from sustained modulation or
oscillation. When controlling similar generators in parallel the generators

may be of different manufacture or model number, and the regulators mav also
be of different marufacture or model number. During parallel operation, it
is anticipated that the system will have a minimum busload equivalent to

10 percent of the svstem capacity. For regulators, if the the permanent
busload is reduced below the 10 percent value, one generator may drop from
the bus but under no circumstances shall the peak cvclic load transfer cur-
rent be in excess of 10 percent of the rating of one generator, nor shall

the generators cycle on and off the bus. For control panels if the permanent
busload is reduced below the 10 percent value the generators shall remain in

parallel and under nc circumstances shall the peak cvclic load transfer
current be in ex of 10 percent of the rating of one generator.
3.4.8 Time of recovery - With the generator operating be-

tween minimum and maximum speed, the voltage contreclled by the regulator
or control panel during load changes between full load and no load, shall

be capable of recovering to and remaining within 10 percent of its steady
state condition, within 0.05 seconds.
3.4.9 Heat dissipation - The regulator or contrel panel shall

meet the voltage regulation reguirements at room ambient, without adjustment,
after being tested for heat dissipation in accordance with 4.6.10.

3.4.11 Transient voltage - The regulator or control panel
shall withstand a 200 percent nominal dc transient placed between the L+
and L- terminals of the regulator or control panel, for 10 seconds, when
tested in accordance with 4.6.13.

—
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3.4.12 Overlaod current - The regulator or control panel
shall meet specified performance requirements when operated at the over-
load conditions specified in the detall specification sheet.
3.4.13 Endurance - The regulator or control panel shall be

capable cf operation for 200 hours under the conditions specified in 4.6.15.

3.4.14 Radio interference - The regulator or control panel
conducted and radiated radio interference shall be within the limits specified
in MIL-STD-461 when tested in accordance with MIL-STD-462.

3.5 Environmental -

3.5.1 Temperature - The regulator or control panel shall be

capable of operation without degradation in specified performance at the
ambient air temperature range specified in the detail specification sheet

-«

and when tested in accordance with 4.6.17.1.

3.5.2 Temperature-altitude - The regulator or control panel
shall be capable of operation without degradation ir specified performance
at temperature-~altitude conditions within the range specified by curve 1

of MS33543,

3.5.3 Vibratiorn - The regulator or control panel shall be
capable of operation without degraa ation in specified pertormance during
and after being subjected to the vibration test of 4.6.17.3.

3.5.4 Shock - The regulator or control panel shall be capable

oI coperation without degradation in spec
being subjected tc the shock test cf 4.6.17.4,

3.5.5 Humidity - The regulator or control panel shall show
no evidence of corrosion, peeling, pitting, blistering, or cracking of the
finish after being subjected to the humidity test of 4.6.17.5. At the con-
clusion cf the test, at room ambient, the regulation shall be within the
limite specified in the detail specification sheet.

3.5.6 Salt fog - The regulator or control panel shall show

no evidence of corrosion, peeling, pitting, blistering, or cracking of the
finish after being subjected to the salt fog test of 4,6.17.6. At the con-
clusion of the test, the overload current test anc room amblent volt age
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3.5.7 Sand and dust - The regulator or control panel shall
be capable of operating within specified limits during and after being sub-~
jected to the sand and dust test of 4.6,17.7. At the conclusion of the

test, at room ambient, the voltage regualtion shall be within the limits
specifed in the detail specification sheet.

13
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J.2.0 fungus — 1line reguiator Oor control panel snall snow
no evidence of fungus growth on any surface after being subjected to the
fungus test of 4.6.17.8, At the conclusion of the test, at room ambient,
the voltage regulation shall be within the limits specified in the detail
specification sheet.

3.5.9 Explosion - The regulator or control panel shall not
ignite an explosive mixture when tested in accordance with 4.6.17.9,

* 3.5.10 Reliability - Regulators and control panels shall have
a minimum MTBF of 2000 hours when tested in accordance with paragraph
4.6.17.10Q

3.6 Workmanship - Workmanship shall be in accordance with

MIL-STD-454 requirement 9.
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shall be wrotected ¢ withstand and remain legible under the humldlt* and

fungus requirements speci.led herein. Prior te printing, two copies shall
be furnished the qualifying activity for approval of content, presentation
and means of attachment.
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4. QUALITY ASSURANCL PROVISIONS
4.1 Responsibilicv for inspection - Unless otherwise speci-

S U LileEliwliloT cpeed

fied irn the contract or purchase oraer, the supplier is responsible for the
performance of all inspection requirements as specified herein. Except as
otherwise specified in the contract or order, the supplier mav use his own
or any other facilities suitable for the performance of the inspection re-
qulrements specified herein, unless disapproved bv the Govermment. The
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4.1.1 Classification cof tests - The inspection and testing
of voltage regulators or control panels shall be classified as fellows:

{a) Qualification Teste - Qualification tests are

those tests accomplished on samples submitted for qualification as & satis-
factory product.

(b) Qualification Verification Tests - Qualification
verification tests are those tests conducted on production samples to verify
that the design is identical to that qualified and that production units
meets all of the requirements of this specification.
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(c) Quality Conformance Inspections - Quality con-
formance inspections are those tests accomplished on voltage regulators or
control panels manufactured and submitted for acceptance under contract,

LD Neisnl I Flmmbdnm krnnt o NeenldE€danatdAar +tnata ~clhall WA
“ e L \{ud.L.LJ-.LL.dL.LULA LESL® = \.('Ud.L‘L.LLdLLUl LESLCY Sliadld DT
ronduncred hvy rthe nualifuvino aptdvd e JTheon cnarifiaid +the rontractny mav
conducted by the qualifving activity., When specified, the contractor may
be authorized to test for qualification. When authorization has been
granted, qualification test reports shall be submitted for qualification
approval (see 6,2).
4.2.1 Sampling instructions - Qualification test samples
shall consist of:
(A~ Prsie (LY s3Aaleann vpoiilatrave Ay amemtsmnTl manal e
\aj I our \=/ VOlidgpe 1tipUuUldtltUL> UL CUllLblivde }.)dl»u:.Lb

(b) Reproducible copies of outline and assembly
drawings

(c) Four (4) copies of instzllation and adjustment

instructions
(d) Two (2) copies of internal schematic and parts
list and, if applicable, 2 mating connector.

Samples shall be forwarded to the agencyv decsignated in the Letter of Authori-
zation from the qualifving service (see €6.2). Samples shall be plainly
identified bv securely attached durable tags marked with the following
information:

Sample for Gualification Test

Regulator, or Contrcl Panel, Voltage, Direct
Current Generator

Military Part No.

Manufacturer's Part No.

Date of Manufacture

Submitted by (name) (date) for qualification test in
accordance wl h the requirements cf MIL-R-23761
~ PPN za SAam (vafavanrre anttrharicine lottar)
UllU!:A. dULllU d LU (lCcliCciTilLle auUcliiUl Lodidy LlTLiLTL )/
4.2.2 Tests - The gualification tests shall consist of the
tests specified in Table I and shall be conducted in the order listec for
each sample, In addition, these tests mav, at the option oI the qualifving

service, be supplemented with anv other tests specifiec herein or with tests
under actual service conditions which the qualifying service comsiders

necessary to detemlne conformance with the equlrements O.L. this speculcatlon.
Samples failing to meet the requirements do not qualify.

[
N
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4,2.2.1 Disassembly and inspection - At the conclusion of the
qualification tests, the voltage regulators or control panels shall be
disassembled and inspected for defects,

4.3 Qualification verification tests -~

4.3.1 Qualification verification - Each regulator or control

panel of the same part number delivered as a qualified item under this speci-
fication shall be numbered sequentizlly in the order that it is submitted
for Government acceptance &egara'esc of the contract under which delivered

d n quallrication status, the manu-
e 'catlon verification sample
ditioneal sample out of
each additional 151 unit production lot. These samples which are to be
provided at the manufacturer's own expense are to be selected at random by
the Government Inspector and forwarded to the Naval Air Test Center (WST33),
Patuxent River, Maryland 20670 (Attention: Work Unit NATC-8P7-101). The

sample shall be shipped nc later than halfway of the production lot from
which selected. The span of serial numbers of the production units from
which each gqualification verification sample was selected shall be recorded
and this information included with the sample. The units forwarded to
Naval Air Test Center will be inspected and tested for conformance to the

applicable detail specification. Tests will be conducted as shown by Table
I for anv one of the gqualificetion samples at the discretion of the quali-
fving activity. Delivery of production units is not tc be delaved pending

result of anv tests conducted on qualification verification samples. Once
qualified, production components successfullv passing the acceptance tests
are to be accepted vn:‘l the Government Inspector is tified that tt

] e ter ﬂO;lIlcaCiOn,
nc unite are to be accepted fo esolution of the test
fzilures. 1If production units are o the satisfactiorn of the
qualifying activity, then qualification will be officially rescinded. The
sample units and copies of Government test results may be obtained upon

the require directing request tc the above address.

L
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completion of the

4,3.2 Tests - Regulators or conrrol panels mav be subjected
to any or z2ll requirements and testes of this specification to assure con-
tinued compliance with the gqualificetion reguirements. Samples which are
found to be defective for anv reason shall be returned tc the manufacturer
for rework or parts replacement, Full particulers concerning the manu-
analV31c of the defect and the corrective acclov required shal

~ taes - ~ - ~ - 1.
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the de 1”1 ency has been corrected prior tc urcher shlpmenc. In addlcion, the
manufacturer shall rework all the regulators or control panels in the produc-
tion lot represented by the qualification verification test sample provided
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that these regulators or control panels are returned to the manufacturer
within one year of the date of manufacture, This requirement shall in no
way prejudice the Government's position with respect to any other warranty
stated or implied under the terms of the contract,

4,3.2.1 Disassembly and inspection - At the conclusion of the
verification tests, the voltage regulators or control panels may be dis-
assembled and inspected for defects.

4.4 Qualify conformance inspections - The contractor shall

furnish all samples and shall be responsible for accomplishing the tests
specified herein. Whenr inspection is conducted at the contractor’s plant,
all inspection and testing shall be subject tc the approval of the Govern-

ment Inspector. Contractors not having laboratory testing facilities satis-
factory to the Government shall engage the services of a commercial testing
laboratory acceptable to the procuring activityv. The contractor shal

furnish test reports, showing the results for all tests required by this

specification, and signed by an authorized representative of the contractor

or laboratory as applicable. Acceptance or approval of material during

course of manufacture shaii in no case be construed as & guarantee of the
£ 2

acceptance of the finish

6
ct

! produ

(‘L.

.

b.og,1 Sampling - Each voltage regulator or control panel

manufactured and submitted for acceptance under contract shall be subjected
to the acceptance tests specified herein.

4,
specift

-

4 Tests - The acceptance tests shall consist of the tests
ie

below and described under 4.6 "Test methods'.

[« PR 561

ambient)

Protective and control functions (if applicable)
(maximum specified ambient)

Equalizer circuit (maximur specified ambient)

necessarv te determlne confcrmance wvth the reguir

fication. At the conclusion of the acceptance tes the regulated volt-
age

(

N\-

e snall be set at the nominal voltage and the equalizer potentiometer
if specified) shall be placed in the fully counterclockwise position.

5.5 Test iti
test in this section shall be made under

ise specifi
o

s oti i ed, each
following conditions.

1
n

[
o
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4.5.1 Generator used - Unless otherwise specified the
regulator or control panel shall control generators designed in accordance
with MIL-G-6162. 7Unless otherwise specified the generator sha%l have a
field resistance between 1.5 and 2.4 ohms (when measured at 25°C), a
time constant between 35 milliseconds and 60 milliseconds and less than a
0.5 miilisecond delay in response to a step field input measured at buildup.

4.,5.2 Position - The regulator or control panel shall con-

trcl voltage within specificacion limite when operatec in any pesition.

4.5.3 Auxiliarv equipment - No additional equipment, except
that indicated by the manufacturer as necessary to meet the requirements
of this specification and included in the weight and dimensions of the
applicable detail specification sheet shall be used.
L.5.04 Srandard test conditions - Unless otherwise specified,
s s 1 be conductecd in still air at a barometric pressure ol

al
15 MM of mercurv. The ambient temperature shail be maintained
C and the relative humidity shall be 50 + 40%.

p shall be required.

...... L 1

wn
;
Ry
a1
3
3
|
2z
3
8]
"3
3

.56 Veltage secting - The regzulated volitage shall be set
at the nominal voltage at 125 percent of the generator minimum speec for
regulation with no load on the generateor prior teo the following tests:

Voltage Regulation
Tactores Affecring Voltage Regulation
Ripple Voltage
4.3.¢6.01 Voltawe setting for parallel tests - Prior tc paralleling
tests, the regulators or contrcl panels shall be adjusted as follows:

(1) While not in parallel, the voltages shall be
adjustec in accordance with paragraph «.5.0.

(2) With the equalizer potentiometers in the fully
counterclockwise position and with the svstem at full load, the regulator
0of the generator carrving the smallest load current shall be adjusted for

equel division.

—
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oltage measurement - The regulated voltage shall be
Y

PR R | SN | R S S
dna L= terminals.

nt of regulation - For the purpose of this speci-
gulation shall be located 2.5 to 5% of the nominal
f

ully loaded generator.

4 5,8 Po
T

o |

(0]
voltage llne drop from =

4.6 Test methods -

4.6.1 Examination of product - Each regulator or control
—~mem Y PR NP S, I PR R UL T R T U . I TR (U, SN
pdalnel, sSubdsselbly, 4ld pdll Sldad DE exdllllled 45 the Loveriment inspecror
mav Apoam norocearyy +tn datormina ronfarmanecres wri+h +thic anarnrtifinatrinan and +ha

J UTCTll ucucooal LU uTiLCliuduc Ll vialive wakll Lil4ao opTlLdlidlgaeduil auu Cilc

detail specification sheet with respect to materials, electrical connections,
threaded parts, firnish, interchangeability, marking, instructions, dimensions,
weight, and workmanshlp

4.6.2 Pulse width -

4.6.2.1 Minimum pulse width - The minimum pulse width of the
F21r1A wnltaons +thet +he waclatroe mv rentfern] mane]l 4e pamahle AF nvadnadns
4dacTadld YUleagpc “llao “uc LTruUdlacl vl CuUlit i vy }JCJ.ALL..L 45 Ldpablitc Ul })LUUUL.LLI.b
shall be determined while controlling a generator at the maximum speed for
regulation and nco load. If the minimum pulse width is not produced under

the above locad and speed condition, the regulated voltage shall be lowered
by adjustment of the voltage setting until the minimum pulse width is pre-
duced. Measurements shall be made with an oscilloscope. Time and voltage
calibrated photographs cf the oscilloscope displav shall be submitted with
the qualification report. The minimum field pulse shall not represent a

duty cvcle of more than 15 percent.

ulse width x 100

Percent duty cvcle P
total pulse interval
4,6.2.2 Maximur pulse width - The generator shall be operated

at minimum speed and full load; if the maximum pulse width or full on con-
dition is not produced under these conditions, the speed shall be reduced
until the maximum pulse width or full on condition is obtained. In per-

forming this test, care shall be exercised not to exceed the overload current
value of the regulator or control panel. There shzll be no modulation or
instability of the generator output voltage.

4.6.3 Generater buildup - When furnished with 2 minimum
residual voltage of +(.o> velt, tne regulator or control panel shall be
capa K1 A€ Aaffaonrn+rdnce generator ‘nn—-"rinn Tf +hao N AS v Al vn.--.Ann'\ is not
“a P [0 8 8 = &. CLLC\.L.Lle é lc.aoeuvus uu .LUUP i “luc Ue U vl LiTCOlUuUUaG Par-EEp AN
obtainable by varying the speed of the generator, the residual voltage shall

gradually be adjusted by flashing the field of the generator until +0.65 volt
is reached. Care shall be exercised not to reverse the residual or reduce it
below the +0.65 volt level. With minimum residual voltage, the regulator or
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* 4.6.6,1 Protective functions - Protective function circuits
shall be operable in the event of control circuit failures! To demonstrate
this the protective functions shall respond when the power output device of
the regulator or control panel is short eircuited.

3
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ne or 0fF a parallel svetem shzll he lowered wuntil +he vovorcs
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0L et |n

rrent protection activates.
shall be measured. Activation
be affected by generator speed

n
c

f the reverse current p
r system load.

4,6.6.1.2 Overvoltage - Overvoltage protection shall be tested
as follows:

a full generator capa .
shall be performed at minlm
applicable, the above tes
percent generator locad. Activation c¢f the overvol
cause for rejection.
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4.6.6.1.3 Feeder fault - The feeder fault protection shall be
tested as follows:

VA4 125 amp load shall be connected between the
he positive feeder and ground., Wnen the load is

Tunctior shall automaticallv de-energize the gen-
r R -
“ ~ -

~e Ry o
1€ DUSsS,

(2) With the Zfeeder fault load circuit of (1) open
circuited initielly, the feeder fault shall be applied in twentv-five (15
ampere increments. When the feeder fault reaches approximatelv 127 amperes
the protection function shall activate anc automaticallv ce-energize the
generator or isclate it from the bus.

oot

22
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(3) Once the generator system has been subjected to
and has cleared a feeder fault with the fault load remaining, an attempt
shall be made to reset the generator, The generator control unit shall
de-energize the generator before a maximum of 1 volt appears across the
generator egualizer,

Steps (1), (2), and (3) shall be repeated at a minimum and meximum speed
for regulation and at 10 percent, 50 percent, 75 percent and full generator

loacd.
4.6,6,1.4 Open generator rectifier protection (brushless type
generator) - The rectifier protection shall be testec as follows:

(1) 4 switch shall be placed in series with one of
the output rectifiers and left in the closed
position.

(a) With the generator at the minimum speed and
10 percent generator load the switch shall
be opened. The rectifier protection shall
de-snergize the generator and remove it
from the bus within two seconds.

(b) Repeat {1)(z) with the generater at full load.
(¢} Repeat {1'(z) with the generator a:t 10 per-
cent loac and the specifiecd overspeed.

(d) Repeat (l){s) with the generator at Iull
load and the maximum speed for regulation.

h;‘-------?ﬁrﬁFI??-ﬁTeeeeeevay-eaéiﬁiﬁﬁﬁ%eerJ:1bug§!¥ﬁ—u~5-,,

by flashing the field in the reverse direction; once rever sed, the regulator

RpE, A
tempt maae

or control panel shall be connectec to the generator anc an &

et

to energize the generztor. The generator shall nct build ur in the reverse
direction and there shall be no damage to the regulator or control panel.

4.6.6.1.6 Current limiting (generater) - Operation tests shall
be conducted ané measurements made tco insure that the current of the
assisting generator is limited tc 150 percent of the generator rating during
crose start.

4,6.6.0 Control functions -

4,6,6.2,1 Field weakening - To test for field weakening, the
field shall be weakened in such a manner as to maximize the torque delivered

23
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4,.6.6.2.2 Automatic starter cutout - Operation tests shall be
conducted and measurements made to insure that the control panel automati-
cally terminates the start cycle within the tolerances of the specified
cutout speed and automatically initiates generator operation,

£.6.6.2, Tield flash - Measurements shall be made to insure
that the field flashing network produces correct generator polarization
with & flashing current of 1/2 ampere or less,

4.6.6.2.4 Indication (generator feilure) - Measurements shall
be made to insure that the nominal voltage "1" ampere continuous output for
remote generator failure indication is operating as required.

4.6,7 Equalizer circuit - The regulator terminal "EG" shall
not be connected for this test. The circuit shall lower the control voltage
by 9 + 1 percent when 1.0 percent nominal voltage is applied between term-
inal "0" and terminal "EB" with terminal "O" negative tc terminal "EB". The
equalizer circuit shall be tested as follows:

(1) A battery or power supply of sufficient capacity
and a voltage divider network shell be used tc energize the circuit., When
not energized, the equalizer circuit shall not cause anv increasec modulation
of the regulated voltage. The gain of the equalizer circuit shall be deter-
mined at no lcad, 50 percent load and full load. Measurements shall be made
acress the speec range with the gain determined everv 1,000 RPM from the
minimum speec for regulation te maximum speed for regulation,

) With the regulator cisconnected from the generator,
a withstanc a signal of 50 percent nominal vcltage
\]

(2
the equalizer circuit s
a and terminal "i-". Terminal "EG" shall be

n
applied between terminal
positive with respect to terminal "L-" and the potential shall be applied for
5 seconds. After this test the equalizer circuit shall be allowed to return

to room ambient and meet the requirements of paragraph 4.6.7(1).

_~
1

tmrt
Lo

4.6,8 Parallel operation - The regulatcore or control panels
shall control respective generator voitages when twdo OrY more generators
operate in parallel. Prior tc testing, the regulators or control panels
shall be adjusted in accordance with paragraph 4,5.6.1, The bus voltage shall
be stable and the voltage regulation shall be within the limits specified in
the applicable detail specification sheet, Instability of the output voltage,
failure tc meet the cvclic load transfer, steadv state loacd division or voltage

-

regulation requirements during parsllel operation shall be cause for rejection,

T

4.6.8.1 Cvclic loac transfer - Winile operating in paralliel, a
recording oscillograph shall be connectec tc monitor the load currents.
Sensitivity and speed of the oscillograph shall be adequate to observe small
deviations in the generator load currents. There shall be no peak cyclic
load transfer nor load swapping greater than 10 percent of the rating of a
single generator. Cyclic load transfer for the parallel system shall be
determined under the following conditions:

24
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(1) With both generators at the minimum speed fo

regulation and permanent system load equal to 10 percent of the rating of

AT s ey e e ahmanly Tanadas ~€f &N 1NN armA 18N marront avvetram ranmand v
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shall be applied and removed, The speed of one generator shall be raised

in increments of not more than 500 RPM until the maximum speed for regulation

is reached. At each new speed, the shock loads shall be applied and removed

(2) Repeat (1) starting with the fixed speed generator
at the average speed for regulation.

Shock lcads shall be maintained on the bus for & sufficient period of time

(2 minutes maximum) for cyclic load transfer to be established. In addition
toc the above, removal of the loads shall not cause any sustained cyciic load
transfer between the generators. The regulators or control panels shall not
develop any sustained electrical coscillations uncder any of these load changes.

5.8.8.2 Steadv state load division - Steady state lcad divisionm
shall be within 10 percent of the rating of one machine from 15 percent to
full svstem load. Load division shall be checked at 15 percent, 25 percent,

50 percent and full system load. During this test the voltage regulation
shall remain within the specified limits. The generator speeds of paragraph
4.6.8.1(1) and (3) shall be used tc check the steadv state load division.

4.€.¢ Time of recoverv - With the generator operated at mini-
average speeds, a recording osciliograph shall be used ¢
. SU h ge transient when full rated loac is appliec and remcved
The voltage contrciled by the voltage regulator or control panel during load

changes between full and ne load shall recover to and remain within 10 per-
cent of its steady state condition within C.05 second. Tests shall be con-
ducted on both single generator anc parallel generator systems.

ge regulato
i

ons:
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llowing cond
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be operated under the fo
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(1) The generator shall be operated at full rated loac
and a speed which will recuire the regulater or control panel to supply its
fril rated field current. Excess cooling air shealil be provided to the gen-
erator tc prevent damage during this test.

(2) The generator shall be operatec &t & speed and
load condition which will require the regulator or control panel tc produce
its minimum pulse width

During this test the voltage regulator or control_ panel shall be operated in a
maximum ambient temperature of 71 C, 85°C, or 120°C, as applicable, for each of
the above conditions. There shall be no forced ventilation of the regulator or

25
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control panel or the immediate surrounding area. Test condition (1) shall
be maintained for a period of 8 hours immediately after which the regulator
or control panel shall be subjected to test condition (2) for one hour. The
regulator or control panel shall be returned to room ambient and meet the

reguirements of the voltace reeulation test at roo mhient. p oran
requirements of the volta ge regulation test at room ambient, p graph
4.6.4(1), without adjustment

4.6.11 Ripple voltage - Ripple voltage shall be measured at

1C percent, 25 percent, 50 percent and full load while the generator is
operated at minimum, average and maximum speeds. The peak-tco-peak ripple

voltage shall not exceed 10 percent of the nominal voltage with a maximunm
m~rratl A4 Axrmssvod AT £

e =l 1 +~1 AL T s R css A
-

evel of 7 percent nominal voltage. Measure-
loscope (10 megehertz minimum bandwidth).
age shall be included in and counted as

allowable excursiorn fro Cc

ments shall be made with an osci
Any modulation of the o = vol un
ripple. The test shall be conducted with the regulated voltage set at the
nominal voltage and without a battery or external filter. Ripple measure-
ments shall be made at the point of regulation,
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major axis except the vertical axis. If anv of the operatlng positions are
found to affect heating or voltage regulation, the werst position shall be
used for the remaining sections of this test. In each of the pesitions, the
regulator or contrcl panel shall be capable of effecting generator buildup.
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set at nominzl voltage, minimum speed Ior regulation and full load, a ZOO
percent nominal dc transient shzll be placed between the L+ and L- terminals

of the regulator or control panel for 10 seconds. A separate generator or
power supply shall be used for the 200 percent volt source (if required for
protec;ion purposes, a diode shall be placed in the positive line). For this
test the lead between the "G+" terminal of the regulator or control panel

fintt < PR ) P 11
anda cne i ana

and the "B" terminal of the generator shall be removed

"G+" terminals of the regulator or control panel shorted. A diode shall also
be placed in the lead between the "L+" terminal of the regulator or control
panel and the "B" terminal of the generator to isolate the controlled genera-

tor from the transient, During the transient period it is permissible for
the regulator or contrel panel to stop regulating; however, protective or
control functions shall not activate. The above transient shall be applied

30 times at & rate not greater than Cne per twc minutes Fellowing this

D T I o S e Vel 2 Rk o T P T L U N ~ ~f +3 -

Lo cly Lo ldaatl Ol Lol Lo pPalids blldaa e o LIic LEUULLEIUQ:‘,ULE O el
voltage test at room ambient, paragraph 4£.06.4(1) without resetting anv pro-
tective or control function.
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4.6.14 Overload current - The speed and load of the generator
shall be adjusted so the regulator or control panel produces the overload
current specified on the detail specification sheet. The regulator or con-
trol panel shall deliver the overload current for one hour after which it
shall be inspected for damage and shall pass the voltage regulation test
of paragraph 4.6.4(1) without resetting anv protective or control functions.
During this test the generator shall be provided with excess cooling air.

“.¢.15 Endurance - The regulator or control panel shall be

operated for 200 hours to control z generator operating at a speed which
7211 cause the greatest variation in field current when full generator load

Wil

current is switched on and off. Once the varistion in field current has
been established, a simulator may be used for the generator providec that
the minimum and maximum malLes of field current are the same as those obtained
with the generator. The load shall be switched on for 5 seconde and off for
5 seconds. Sufficient readings shall be taken to determine compliance with
the requirements of this test. During the test the regulated voltage shall
not drift more than 1 percent of the nominal voltage during anv 25 hour
period ncr more than 2 percent of the nominal voltage during the entire
test.  No voirtage adjustment shall be permitted during the test. Following
the endurance test, the regulator or control panel shzll meet the voltage
reguiation reguirements, paragraph 4.6.4(1); the time of recovery require-
ments, paragraph 4.6.9; and the equalizer requirements, paragraph &4.6.7(1).
Failure tc meet any of these requirements shall be cause for rejectiorn.

Racdic interference - Both the generator and regulator

hall be located within a shieldec enclosure. The field

curren v the regulater or control panel shall be made to varv
threoug speed and loading to cause approximétely 10, 50, 75 and
10C pe rate¢ regulateor current to flow in the generator field.
Wnen ¢ la or control panel does not have & fixed pulse repetition
rate, tne generator speed and load shall be varied tc obtain a good cross
section of pulse repetition rates between the minimum and maximum rare. If
any one pulse repetition rate appears critical with respect to radioc inter-
ference, tests shall be conducted at this rate. If the generator, when
tested with & rheostat, does not meet the requirements of MIL-STD-46]1 when
tested irn accerdance with MIL=G=6162, then the generator regulator or
generator control panel compination shall neot be required to comply with
the regquirements in that frequency band: however, the combination shall not
exceec those values obtainec on the generator. The generatcr anc regulator
or contro: panel lead lengths shall be six feect.

4.6.1e.1 Conductzed interference - Conducted interierence shall
pe within the limits of MIL-STD-461 for test requirements CEO3 and CSOI.
When conducting test procedures CE03, the onlv measurement required shall be
on the positive feeder of the generator, Measurements shall be made in
accordance with the specified techniques of MIL-STD-462.

(3%}
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4.6.16.2 Radiated interference ~ Radiated interference shall
be within the limits of M1L~STD-461 for test requirements REQ2 and RSO1,
Measurements shall be made in accordance with the specified techniques of
MIL-STD-462,

4.6.17 Environmental tests - The regulator or control panel

shall be subjected to the following environmental tests in accordance with

the specified methods of MIL-STD-E1C except where noted, Upon completion
of each environmental test, the regulator t pan al
o~ am o~ -~ ~amem A sAansid vAaAmAaTnt s A A Aarae
Guired 10 pasSE wne rejduiicinelicd Vil palicgl
room ambient conditions. Failure to meat
lation or other requirements as specified
tests shall be cause for rejection.
4.6,17.1 Temperature tests - Prior to the temperature tests

the regulated veoltage shall be adjusted as specified in 4.5.6.

_______ mmediz 1 & generator operating at the
average speed for regulation and full load. Readings of regulated voltage
shall be recorded immediately and everv two minutes until the vcltage

stabilizes. The regulated voltage shall remain within the regulation limits.

| ]
¥
(W21 3:e]

:3‘ rt nls”
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1>
A
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will be made at anyv other amblen; temperature between the limits specified,
at the option of the qualifying service. The regulated voltage shall remain
within the regulation limits for all conditions specified¢ on the detail
specification sheet. At the conclusion of the high temperature regulation
portion of the test, the regulator or control panei shall be de-energized and
allowed to soak at the applicable maximum tempe ture for i
hours after which it shall be capable ©

e de - Prior to the temperature-
alt tage shall be adjusted as specified in

4,5.6. The temoer ture and altitude shall be variec within the limits speci-
fied in MS3235342 with the exception that the lower temperature limit shall

be consciderec tc be constant =55 The upper temperature altitude limit

- ~
< - oy
shall be in ac coraa ce with the upper temperature range of the regulator or

I

¢ wi
T 0. N ol . - L o
control panel, 71 L, g5 C, or 12U C, as anp*oprlafe Tne regulator or con-
trol panel shall be operated at each of the following conditiomns:
(1) At -55°C and 65,000 ft. pressure altitude,

(2) At the appropriate maximum pressure altitude per
Curve I or Curve II of MS33543, as applicable.
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(3) At sea level and the applicable maximum tempera-
ture, 71 c, 85 C, or 120”C,

The regulator or control panel shall be operated at each condition for a
minimum of one hour. The regulated voltage shall remain within the regu-
Tardinr Tdmira FfAar a7 tammemamsmmntboca a1 02w 3 e = v e wimANT A
LGLLUL LIGALE LUL d.d LCWpETdiluYée—dicltude CONQLIL1IOoNs speczilec 1n MS33D43.
Tests may be made at intermediate altitudes, within the altitude temperature
limits specified, at the option of the qualifving service.

4.6.17.3 Vibration - The vibration test shzll be conducted in

accordance with Method 514, Procedure I, Category (&), Curve AT of
MIL-STD-810. During the test, the regulator or control panel shall control

& generator running at average speed and 5C percent rated load. The regu-
lated voltage shall remain within the spec 111ed limits cduring the test. The
regulator or control panel shall be mounted directly on the vibration table
unless a mounting device is an integral part of the regulator or control
panel. Mechanical damage due to vibration, or failure tc remain within the
regulating limits during or after the vibration test, shall be cause for
rejection.

4.6.17.4 Shock - The regulator cr control panel shall be sub-
subjectec to the shock test in accordance with Procedure I and IIL,
Method 516 of M STD cK pulse shall conform tc the
configuracion o of Figures 5i¢6-2 of MIL-STD-E1C.
The regulator 1 1 control a generator operating
at anv speed hi e a ts and nc loaa during this test.
An oscilloscope o ciliog 11 be used tc monitor the regu-
lated voitage. Failure to remain within the specified regulation
iimits shell be cause for rejection.

4.6.17.5 Humidity - The regulator or control panel shall be sub-
jected to a humidity test in accordance with Procedure II, Method 507 of
MIL-STD-81Q.

4.6.17.6€ Salt fog test ~ The regulator or centrei panel shall

be subjected tc the salt fog test in accordance with Procedure I, Method
509 of MIL-STD-81C for & period of 48 hours. Upon completion of this test,

any sa:t deposits shall be brushed form the regulator og c%n trcl panel
- - . N ~
U

prior to being air driec for a peried of 4& houre at 257+2°C. Upon com-
pietion of the drving period, the regulator or centrol pane. shall meet
the requiremente of the overload current test, paragraph 4.6.14., prior tc
the room ambient voltage regulation reguiremente of paragraph 4.6.4(%1).
4.6.17.7 Sand and dust - The regulator or control panel shall

be subjected to the sand and dust test in accordance with Procedure I,
Method 510 of MIL-STD-810.
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4.6.17.9 Explosion - The explosion test shall be conducted in
accordance with Method 511, Procedure I of MIL-STD-810 on those regulators
or control panels equipped with overvoltage protection, Immediately after
introduction of the explosive mixture, the regulator or control panel shall

be energized and control a generator or suitable simulated load, At the
conclusion of step 3 of Procedure I, the overvoltage protection of the
renn15rnv or contral name?! cehal’l he artdivaraesd {(mecharnicrally nr e2lectrirallvc)
= E,ULQLVL ~ L L S E YL S S . yuuc.; Do L= . e acviLdlivaieLcTu \ul(.\.llﬂl..&\,ad...&.') vl S R .LL,G_L_L'\ J
to simulate an overvoltage Ignition of the explosive mixture shall be
cause for rejection.

4.6.17.10 Reliability - For qualification, reliability testing
shall be accomplished after zll other testing is completed. The reliability
qualification demonstration shall be in accordance with Test Plan I, Test
L iabili ac - 11 be in a
a 1 nar
a 1 Y
en

4.6,18 VAST compatibilitv demonstration - Each regulator or

control panel shall demonstrate compatibilitv with VAST (see 3.3.12). Tests
shall be conducted as specifically designatecd bv the Qualifving Activicv.

5. PREPARATION FOR DELIVERY

and marking

5.1 Appiication - The packaging, packin
re es bv or direct

requirementes specifiec herein apply cnlv o dix
shipments te the Government.

Preservation and packaging -

wy

S 2 T av
A A LTV

1A T
packaged in accordance with MIL- S
ance with MIL-IF-116, Method II hout preserwation compound .
lator or control panel shall be pacxed per container.

(]

One regu-

5.2.2 Level C - The regulator or control panel shall be
preserved and packagecd individually in accordance with the manufacturer's
commerciai practice.

5.3 Facking -
5.3.1 Level A - Unless otherwise specified, regulators or

control panels shall be packed in accordance with MIL-~-STD-794. Shipping
containers shall be exterior export type conforming to Tables II and III of

MIL-STD-794,
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5.3.2 Level B - Unless otherwise specified, regulators or
At~ mnarmales oakal)l Ko manlad 40 annAavdamas sed+l MTT _CTN_70Q/ Chidmedemo
LULILL VL pallclo ollalidi UT paclincu ULl altilldllle wWillLll VIlLTolUT/ Jd%. olilpplilly
containers shall be exterior domesgtic type conformineg to Tables ITI or IIT
Vil Al D [=R ¥ U= P e N Chh e e b A A ARt A - b - l.ll— \uVllJy\JLllld.le LA g LU VA e A e A
of MIL-STD-794.

5.3.3 Level C - Shipping containers shall meet the require-
ments of MIL-STD-794 for Level C packing.

S.¢& Marking anc labeling - Each package and shipping
container shall be durably and legiblv marked in accordance with the
st S Aarnt s AF MTT cTn_1"2Q -
LCLJU.L.LLHC Lled UL SlAlLToll™4d ol

5.5 Acceptance stamp - Each package and shipping container

shall be durably and legibly marked in accordance with the requirements of
MIL-STD-129. 1In addition, twc opposite sides of each shipping container or
exterior packing shall be marked with the Government acceptance stamp.

6. NOTES

m\

.1
the following:

() Title, number ané date cf thic specification.

b) Title, number and date of the applicable Militarv
Standard or specification sheet:.

(c) Leveles of preservation and packaging anc¢ packing

(5.2).

(d) Regquired protective and contrel functions not
coverec byv the detail specification shee:
3.4.5.1.2 Overvoltage
3.4.5.1.3 Feeder fault
3.4.5.1.4 Open generator rectifier
3.4.5,1.5 Reverse polarity protection
3.4.5.2.1 Fielc weakening
3.4.5.2.2  Automatic starter cutout
3.6.,5.2.3 Field flash

6.2 Provisions for qualification tests - The right is

reserved to reject anv bids on regulators cor contrcl panels covered by this
specification which have not beer subjected tc the required qualificatior
test= and found sacisfactory for inclusion on Qualifiec Products List.
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6.2.1 Engineering changes to a qualified item - Once a
manufacturer’s part number has been placed on the Qualified Products List,

to the regulator or control

es
e characteristics. No changes
trol panel without the specific

g
panel which affect its phy51cal or performanc
shall be made to a mx'ﬂ'u*lpd regulator or con
fa
at

approval of the qual fving agency. The manufacturer shall allow su‘f1c1ent
leac time for the quallfV1n0 agency to repeat the qualifiication tests if
necessary.

6.3 Miscellaneous notes -

6.2.1 Dielectric strength - The dielectric strength test
for capacitors described in Section 3 is not a test of ultimate dielectric
strength and is not intended to be a design criterion for capacitors. The

purpose of this test is to assure the satisfactorvy performance cf individual
capacitors under operating conditions. Capacitors used shall be suitable
for the purpese and shall conform to applicable Government specifications.

6.3.2 Mounting - Care shall be exercised with respect to
the phvsical mounting of the regulater or contrel panel ir the aircraft
to assure the vibration and shock conditions specified herein are not
exceeded.

6.3.3 Electrical terminal function - For purposes of this

specification, the electrical terminal decsignaztion and function are as
follows:

Designation Function
L+ Positive voltage sensing
G+ Input power
T+ Qutput {generator field)
EG Equalizer input (from generator)
EB Equalizer bus
L- Sistém ground
0 Test peint for equalizer circuit, not reaquired for
normal generator cperation

Terminal connections, cennector pir designations and functions other than
those shown above will be specified or the applicable Militarv Standard or
specification sheet.

6.3.4 Alrcraft wiring - Normzl aircraft installation will
insure that separate L+ and G+ leaas are provided to the regulator or con-
trol panel. For installation other than normal. approval of the aircraft
procuring activity must be obtained
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6.4 Precedence - When the requirements of the contract,
this specification, or applicable subsidiary specification or applicable
equipment drawing are in conflict, the foll owin ng precedence shall apply:

(1) Contract - The con:tract shall have precedence
or

over any specification drawing.

{2) Militarv Standards and specification sheets
App.icable Military Standards or specification sheets shall govern when
the applicable drawings are in confliict with this s cification.

(3) This specification - This specification shell
have prececdence over all subsidiarv specifications.

(4) Referenced specifications - Any reiferenced
- e 211 mammltAaaklAa ctthoetiAdary aneri-
specification shall have precedence over all applicable sudsidiary Speci
fica-ions referenced therein. A1l referenced specifications shall apply
to the extent specified.
6.5 Supersession data - This issue of MIL-R-I1376l super-

sedes tne previous issue of MIL-R-23761, for new designs. The previous

. : L . \
igsue shall remain in effect to cover the reprocurement of voltage regulators
. . - - AA=a ~ L e A e SvramtnaAd nvd +r
previousiv required. MIL-R-23/o! qualificatien approval granted prior to
. P T it mmamd Fdaard s amwlisc +a *he BDTYovViOus issue anc
the i1ssue date ©0I tnle SDeC1I1Cat1OnN appiles L Llie PicVailtides Losvt <
certification to this issue will require requalification.
6.¢ Changes from previous issue - The margins of this
|p i icr are marked with an asterisk to indicate where changes from
the previous issue MIL-R-23761A(AS), were made. This was done as a con-
venience only and the Government assumes nc liability whatsoever for any
inaccuracies in these notations. Eidders and contractors are cautioned
A At deiat s tha vamett A TmAan e ~Ef +hie Ammtimanmtr lAacsA Mmoo Arnttire cATmton s
jn . - alualic Lile LCL{ULLCUICAILD UL Litdid aucuiscellc a scu Ll il Clliceaos© LULILELIL
irrespective of the marginal notations and relarionship to the last
previous issue.
Custodians: Preparing Activity:
Army - AV Navy - AS
AT - 13
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