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MIL-E-85583(AS)
- 28 June 1985

ELECTRIC PONER GENERATING CHANNEL, VARIABLE INPUT SPEED,
ALTERNATING CURRENT, 400 Hz, AIRCRAFT; GENERAL SPECIFICATION FOR
This specification is approved for use by the Kavai Air Systems Command,

Department of the Navy, and s avallable for use by all Departments and
Ananrise of the Danasrtmant o of DNsfanca
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1. SCOPE

1.1 Scope. This specification establishes the general requirements for

cmmablnn rocean &Y warlahla
<

hree phase, four wire, 1i15/200 voit, 400 Hz ac {(alternating curvent) variad:
nput speed electric power generating channels, herein referred tc as the
eneral Package for use on aircraft.

2. APPLICABLE DOCUMENT

2.1 Government documents.

2.1.1 Specification, standards, and handbooks. Unless otherwise
specified, the following specifications, standards. and handbooks of the issue
listed in that tssue of the Department of Defense Index of Spectifications and
Standards (DoDISS) specified in the solicitation form a part of this

specification to the extent specified herels.
SPECIFICATIONS
Military
MIL-P-116 Preservation Methods of
MIL-R-5088 Hiring, Aerospace Vehicle
MIL-H-5606 Hydraulic Fluid, Petroleum Base Aircraft and
.Ordnance
MIL-C-6021 Castings, Ciassification and Inspection of
MIL-5-7742 Screw Threads, Standard, Aeronautical
MI1_1._7808 luhr!;etinn (0] 8] Airrrafr Turbine Engine,
Synthetic Base, NATO Code Number 0-148
MIL-T-7928 Terminal, Lug and Splice, Crimp Style Copper;
General Spectfication for
MIL-S-8879 Screw Threads, Controlled Radius Root with
fncreased Minor Diameter, General

v

Specification for

Beneficial comments (recommendations, additions, deletions) and any
pertinent data which may be of use in improving this document shouid

be addressed to: Engineering Specifications and Standards Department

(Code 93), Naval Alr Engineering Center, Lakehurst, N) 08733, by using

the self-addressed Standardization Document Iuprovenent Proposal (DD
Form 1426) appearing at the end of this docueent or by letter.

FSC 6115

DISTRIBUTION STATEMENT A. Approved for public release: distribution s

unlimitea oy
THIC DOCUMENT CONTAINS e PAGES
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SPECIFICATIONS (Continued)
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Quality Progras Requirements

Ludbricating 011, Aircraft Turbine Engine,
Synthethic Base
Resistors, Yariabie, W
Activated) Ectabligned
Specification for
Printed Riring Boards
Electrical Power Generating and Control
tquipment, ARircraft. Testing: Generai
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Plating, Cadmium (Electrodepostted)

Marking for Shipment and Storage
ldentification Marking of U.S. Military

Property

Delntmd Llenn FAr Flareée- An(r Emitimmant
rrinicd nsluy (R4 LI oA WITI, W TR L
Standard General Requirem=nts for Electronic
Equipment

Configuration Control Engineering Changes.
Deviations and Waivers

‘G-»—s" Clar Pr‘r Dnunf Charartari
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Reltability Prggran for Systems and Equipment
Deveiopment and Production
Parts and Equipment, Procedures for Packing

and Packaging

*i
o

Fastener Systems for Aerospace Applications
Lict of Standard Microcircuits

Procedures for Performing a Failure Mode,
Effects and Criticallity Analystis
Electrostatic Discharge Controi Proqran for
Protection of Electrical and Electronic
Parte, Acgtemhligc and Equipment (Excluding
Electricality Inttiated Explosive Devtces)
(Metric)

Reliabiltity Developnent Tests

iut Seif-iocking; Reduced hHeight.
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MILITARY HANDBOOKS -
MIL-HDBK-217 Reliability of Electronic Equipment

(See Supplement 1 of this specification for a list of assoclated Military
Detall Specifications.)

2.1.2 Other Government documents, drawings and publications. The
folloving other Government documents, drawings and publications torm a part of
this specification to the extent specified herein.

RAVAL HATERIAL COMRAND DOCURERTS
NAV MAT-P-4855-1 Navy Power Supply Reliability
NAV MAT-P-9492 Navy Manufacturing Screening Program

NAVAL AIR SYSTEMS COMMAND DOCUMENTS
01-1A-17 Aviation Hydraulics Manual

AS-4613 Appiication and Derating Requiremets for
Electrical Components

WS-6536 Procedures and Requirements for Preparation.
ang Soldering of Electrical Connections

DEPARTMENT OF DEFENSE
SD-6 Provisions Governing Qualifications

(Coptes of specifications, standards, handbooks, drawings, and pubiications
required by manufacturers in connection with spectfic acquisition functions
should be obtatned from the contracting activity or as directed by the

contracting officer.)

2.1.3 Order of precedence. In the event of a conflict between the text of
this specification and the references cited herein, the text of this
specification shall take precedence.

3. REQUIREMENTS

B 3.1 Specification Sheets. The individual item requirements shall be as
specified herein amdé In accordance with the applicable specification sheet.
In the -event of any conflict between the requirements of this specification
and the specification sheet. the latter shall govern. (If & specific
requirement specified herein ts not required for an item, 1t shall be so
indicated on the specification sheet (e.g. Shock - N/A.)).

3.2 Qualification. Channel or channel components furnished under this
specification chall be products which are qualified for listing on the

appllcable qualified products list at the time set for opening "of bids (see 4.
and 6. ).

= = . - - - - SPSS— T S ———
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3.3 Materlals. Materials used in the manufacture of channel components
shall be of high quality suitabie for the Intended purpose. Matertals
conforaing to contractor's specifications may be used provided the
specifications contain provisions for adequate tests and the required life,
performance, rellability, and varranty period are achteved. The use of the
contractor's specifications does not constitute waiver of Government
inspection.

3.3.1 Metals.

3.3.1.1 Corrosion resistance. Materials shall be of a corrosion resisting
type or suitably processed to withstand the environmental test requirements of

MIL-E-81910.

3.3.2 Toxicity and fire resistance. Non-metallic materials used shall be
flame resistant, shall not support comdbustion, and shall be nontoxic when
exposed to flame as well as when used under all operating and environmental
conditions herein.

3.4 Design and construction.

3.4.1 General design and construction. All channel components shall
conform to the applicable detail specification and shall be capable of
demonstrating conformance to all the tests of Section 4 of this
specification. Each channel shall provide two electrically independent
sources of electric power: (1) an ac (alternating current) power source, the
mxin source of power for general distribution to aircraft electrically powered
equipment; and (2) a dc (direct current) power source, the power source for
the control and monitoring functions within the channel and for electrical bus
protection and control equipment external to the channel as specifiec in the
applicable specification sheet.

3.4.1.1 Environmental. All channel. components <hall operate in accordance
with this specification when subjected to the tests of MIL-E-81910, except
that the minimum coolant temperature for start-up operation of any channel
component shall be -40°C. After start-up the minimum coolant temperature
shall be -40°C for the generator package and -55°C for all other channel
components. The maximum altitude requirements shall be in accordance with the

applicable specification sheet.

3.4.1.2 Channel control switch. Provisions shall be made so that the ac
power source can be controiled by & switch by which the. following control
functions are performed in the positions indicated.

a. RORMAL - In this position the ac power source automatically energizes
its bus when the electrica! charactertstics are within prescribed
limits. A warning light shall be °"OX" when the main power bus is not
energized. Protective circuits shall be operative.

b. OFF-RESET - In this position the ac power source is electrically

deenergized and the generator feeder contactor 1s open. Protective
circults shall reset. The warning light shall be 'ON'.

—
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c. TEST - This is a momentary position. where the ac power source is
energized with the generator feeder contactor open. Protective
circuits shall be operative. The warning 1ight shall be “OFF* if the
power characteristics are within the protective limits for normal
operation, otherwise the light shall be “ON®.

3.4.1.3 Reliability. Reliability shall be considered in each phase of the
channel design process. Techinques used to determine and evalvaie the
detailed design shall include a stress analysis with associated predictions
and allocations in conformance with MIL-HDBK 217, sneak circult and worst case

analysis on all channel controi and prctective circults In accordance with
MIL-STD-785, Task 20S and 206, parts derating in accordance with the

AT DPIWVT T Ud, TEBIN™ VS BV VWV, [ Al P Vel B MW WwmTTe W

requirements of AS-4613 for class A equipment, a fallure modes and effects
analysis, thermal considerations, corroston control, and electrostatic
discharge control. The test program shall include the test, anxlyze and fix
methods of MIL-STD-2068 during all required testing and provisions shall be
made for the reporting, analysis, and correction of all fallures occuring
during the test program. Quallty assurance requirements for the program shal!
be established !n accordance with MIL-Q-9858 and manufacturing screenling of
each channel component shall be provided by the random vibration and
temperature cycling of the burn-in test.

3.4.1.4 Shock mounts. Shock mounts (or vibration isolators) shall not be

used.

3.4.1.5 Electrostatic Discharge Control. The contractor shall estadlish

and implemant as applicable, an electrostatic discharge (ESD) control program
in accordance vwith the r.nn'r.nn?t of DOD-STD-1686 when either Class | or

Class 2 parts as tdenttf!ed in Table I, Appendix A of DQD-STD-1686 are used
in the design and manufacture of these channel components.

3.4.1.6 Electric connections.

3.4.1.6.1 External electric connections. Channel components shall be so
designed that external connections and wiring can be made in accordance with
MIL-H-5088. No channel component structure shall be used as a current path
except for radio noise shielding.

3.4.1.6.2 Terminal block design. MKWhere terminals are used for the
external connection to channel components they shall be of the stud-type and
shall be designed so that the current is conducted by means of surface to
surface contact and not through the stud threads. All stugs shall be steel,

corrosion reststant C-34 to C-42 Rockwell hardness, .18 inches minimun

dlameter. and shall be of sufficient length to accommodate two MIL-T-7928

lugs. All nuts for studs by which external wirlng ts attached to engine or
nacelle mounted channel components shall to be furnished with the terminal
block and shall conform to either NS 3376 or MS90415. There shall be no
dielectric material in the conpression bulldup of a terminal. Ternlnal block
shaii be so designed that they can be removed and replaced on the component
without the necessity for rebrazing or soldering. Barriers affording a

positive separation of leads or terminals shall be
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provided on the terminal block. A durable, reusadble, non conductive terminal
cover shall be provided to cover terminal blocks and all attached termsinal
lugs used in making external connections to channel components. Tersinal
dcs!qnations shall be marked dur>“‘y, legibly. and prominently on the terminal
block itself or on the ~=~=aratr kaqe adjacent to the terminal block.
3.4.,.7 Dieleciric vt un used for electrical isolation shall be

‘equate t~ prr. n* breanuean tnder all spacified environmental conditions for

the regreircd 1, or tue U nt.

3.4.1.8 Threaded parts. All threads shall cu:rorm to MIL-S-7732 or
NIL-5-8879. All internal or external parts which are threaded zhatl ‘e
positively locked. Accidental loosening of threaded parts shas? be prevented
by self locking nuts, safety wiring, or other methods. Staking shoii nct de

used. All removable parts externally screwed into the channel corgponents
(screws, bolts, caps, plugs, filters. fittings, etc.) shall to be screwed into
steei inserts selected and appl!ed in accordance with MIL-STD-15
(3
LR S

......... ~ ANT 211 Py SN ; mmmasmsiblea halbse cmd smecmcos .. o
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excention of those securing nameplates or electric receptacles sha’! b2 not
less than 3/16 inch minimun in diameter for engine or gear box mounted
equipments.

2 2 1 O AJ VX Mo muwmemid ol o, € _..s-_. -1 2 ddisobamanmbe ehal)l Aa
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provided and no adiustment or alignments shall be requlred during installation

of any channel component. All acdjustments shall to be made at the time of
manufacture or when a2 component is belng restored to a like new condition. If
devices for making adjustments are Installea within channel components,
sultable means for locking and sealing shall be provided

3.4.1.10 Mean Flight Hours Between fFaflure. While operating under

specified conditions the mininua mean flight hours between fallure (MFHBF) for

the qenerator package shall be 3000 hours for its first 5.5 years of service

11 &
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3.4.1.11 External openings in channel components. All case openings shall
be protected by suttable means against passage of round objects of 3/16 inch

or greater in diameter.

3.4.1.12 Color. Channel comoonents shall be furnished in a color

- T.vd STV . RENSINNID Y SUMRASRIR R L2

conforninq to FED—STD—595 color number 17875, except that as an alternate
they may be finishe¢ with a chemical film resulting tn an aluminum or
stainless stecl color. The fintshes shall be undamaged by the required

Py Y '

eavironmeatal testing.

3.4.1.13 Fallure mode and effects analysts (FMEA). A failure mode and

effects analysts shall be performed in accordance with the requirements of

MIL-STD-1629. Channel protect!ve functions shall be tnaepe?oant of tne'
..... > I .-h
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3.4.1.14 Anti-cycling. The channel shall provide a means to preven
on/off cycling when the system trips on a prote tlve function. The channel
control shall reset once after the channel trips when the control switch is
placed in the OFF-RESET position. If the cause of the trip stil] remeins, the-
channel shall trlp again when the control switch is placed in the MNORMAL
postion and remain tripped until the control switch is placed in the OFF-RESET

nreleslin
'lv)l L'v‘.—

3.4.1.15 Maintainabilitv. The generator package and all remote channel
conponents shall meet the requirements of this specification for its complete

5.5 year service period without the need for any routine servicing or

maintenance actions. The channel design shall not include any provision for

the dicaccamhlv ar incnartinn Af the ansnsratar narkans nr channsl ramnonente
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3.4.2. Generator package design and construction.

W

4.2.1 Brushes. No brushes shall be used.

3.4.2.2 Control circultry. All circuitry for the conversion, regulation,
and protection of the channel output power as well as that clirculty specified
tn the specifiation sheet for the protection and control of aircraft buses
shail be contained in the generator package, with the exceptlon of the channeli
control switch (see 3.4.1.2) and other remotely |

veairo
(such as current transformers) as specified iIn the app

3.4.2.3 Cooling system. All heat diss!pated by the generator package

or .’L—L,-Tsnﬂ ni1 The intarnal Attt w! bh\ M».. nanersbar xri—xn- r.tn\f(nn
Oor Wi fevVe O it s ST ey OV R A1 y:uvnu;vn paC RaJe, TeSU/T NG

from external oll cooling system, shall not require any service, leve!l
adjustment or monitoring. Coolant leakage from elther an operating or
inoperative generator package shall not exceed 2CC per hour per rotattng

seal. HWetting of static seals by coolant oil is permissibie providing no
drops form. Prior to delivery and at the conclusion of the gualification
inspection, the coolant used by the generator package shall meet contamination
requirements in accordance with 4.6.15. The temperature of the external
coolant at the inlet to the generator package for both continuous operation
and the five minute maximum {emperature Oper’ifion pius the temperature,

and flow rhxrarfﬁricf!r( of the rﬂnlxn’ at the $nlet and outlet of
Any

Y

nro(tnr.

the package shall conform to the requirements of the specification sheet.
coolant/tubricant other than the above used internal to the generator package
shall be sealed to prevent leakage. have provisions within the package for the

transfer of heat between internai and external coolants, and shall not require
anv ecarvicra Ar re nl. Ichm- in maatl s abte ~Af thie

ey Pl ¥V IiLE [ yl lll -"lll L1} W(L'lly CIHJ l‘qull‘wll\.) V' Llll)
specifications. All sealed coolant/lubricant generator packages shall have a

warning device on the unit ir-accordance with the requiremsents of the
specification sheet to provide ar indication of the internzl fluid level.



Downloaded from http://www.everyspec.com

MIL-E-85533(AS)

3.4.2.4.1 Shaft speed. The generator package shall be capable of
operating at the input shaft speeds and loads indicated by the specification
sheet. Operation at overspeed shall dbe required for intervals of not more
than five minutes and not more often than once in every five operating hours.
The maximum acceleration and declaration of the input shaft in rpm/sec shall
be equal to the maximum speed of the shaft for the rated ac power output

divided by six. S

3.4.2.4.2 Shaft shear section. A shear section shall be provided in the
input shaft which will.cause it to break when the torque transmitted by the

ehalfd (o bl bhae balavensas -~ - mwmw arwm .
shaft 1s within the tolerances of the shear value !ndlcatec by the S#EC!fQCe

ation sheet. MHhen the shaft breaks all) rotating parts of the generator
package shall be disconnected from the driving pad except the shaft end may be
left in the driving spline. Removal of the input shaft either before or after
breakage, shall not require other than minor disassembiy of the generator

package.

3.4.2.4.3 Shaft spline. The spline with which the generator package
engages the driving shaft shall conform to MS-14169.

..... P 3

3.4.2.5 Quick attach - detach (QAD). A QAD as specified by the
specification sheet shall be the only support to the generator package. If a
“V* band 1s used, it shall be designed so that it can be installed or removed
by tightening or loosening one self locking, integrally retained memder. HWhen
loosened this member shall drive the “V" band open to free the generator
package. The QAD shail not be suppiied as a part of the generator package
unless specified in the specification sheet.

3.4.2.6 Effects of fluids. The generator package shall show no
deterforation at normal operating temperatures due to wetting from J
JP-5 fuel, Skydrol 500 hydrauliic fivid, fiuids conforming to HIL-i-2
MIL-L-7808, or MIL-H-5606, and alrcraft washing compounds.

or

P-4
acnag
3059

3.4.2.7 Operating position. The generator package shall be capable of
operating within any of the position-time limits indicated by Figure 6.

3.4.2.7.1 Cosponent Operating position. All channel components, mounted
remote to the generator package, shall meet the requirements of this
specification while mounted in any position.

3.4.3 Repairability. The generator package and all remote channel
components shal) be non-repairable. Upon the expiration of all contractual

warranty provisions, a channel component may be returned to its original
manufacturer for restoration to a "like nev®™ condition. A restored component

shall be required to meet 21! requirements of this specification Including the
warranty clause referenced above.

3.4.4 Burn-in. The generator package and all remote channel components
shall conform to the requirements of this spec!fication after subjection to
the burn—-in test of 4.6.4.

-
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while the chan
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p age 1nput shaft speed
ranges, with specified cooling, and under any of the environmental conditions
defined herein. No power, other than the shaft we

n a

generator package, sha chan

r delivered to the
ssmm —anben) ned

! be required for chans
operation The channel shall not trip during b
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generator package input shaft speed accelerat!on or deceleration, nor the
application and the clearing of any electric fault external to the channel.
In addition, no channel component shall be damaged when the generctor package

t Up, LWwWilirvse, ans
10, load switching,

input shaft is continuously rotated at speeds below that required for
alortriral Auntnat- In the avent of a2 nrotective function frln the channel
TITLid LTl VULpUL . E91 RHIT T VLML WV @ pWivVieesivTe T W LR

shall not reset until the input speed to the generator packaqe drops bt\o- the
ninimum speed specified for rated dc power or the channel control switch s

placed into the Off-Reset position.

T £ r

S IR A
3J.5.7 shail ¢t
power equipme

cified tn 3.5 1 thruy
gure 5. to electrically

1.1 Coatinvous rating. The channel ac po-er source shal
siy delivering power from no load to full load with
wherein the difference in the current deliveregd by an

(‘R RE -1 18 e %7

does not exceed 15 percent of the phase current at rated channel output.
Rated power factor is 0.275 to 0.95 laggina for loads from O to 70 percent of
rated load and 0.85 to 0.95 lagging above 70 percent rated load.

two

hases

‘-t

2 € 1 V2 Ovearlaad canacite The channel ac oower source <hall be capable
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of delivering 125 percent of the rated current for five minu
percent of the rated current for five seconds to loads havin
from 0.85 to 0.95 lagging &nd having an unbalance vherein the gifference in
the current delivered by pe t of the
nd "
L3
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3.5.1.1.3- Short circult capacity. The channel ac power source shall
produce a minimum of 225 percent and a maximum of 350 percent rated phase load

current for five seconds from the faulited phase during any singie phase short
rlomela cemd fomem 211 xiclbad ahrcae altiar clomilbansmecle Ar casrvantially
CIFLUIL, Y BT UW all |lUIl¢U phnesc)H TILITE DI LEIITAID Iy Ul SEYusILIer 7

during a two phase, or three phase short circult, line-to-1ine or line-to-
neutral. Subsequent specifted performance of the ac power source shall not be
inpaired by any combination of feeder short circults applied continuously, or
until removed by the channel control package.

3.8.1.1.4 Motor Sgé,r th any intitial channel load from zero percent
to 70 percent at any rated powver factor, the channel ac power source shall be
capable of supplying current for five seconds to simulated locked rotor motor
representing 60 percent of rated channel current at 0.4 lagging power factor.




Downloaded from http://www.everyspec.com

MIL-E-85583(AS? -
3.5.1.2 Rating of the dc pcwer source. The dc power source shall be
capable of delivering rated current as indicated by the detall specification
and 200 percent of this rated current for five seconds at the POR. Short
circuit current shall not exceed 12 amps. Subdbsequent specified performance of
the dc power source shalil not be impaired by the continuous application of

feeder short circuilts.

3.5.2 Electrical performance of the ac power source. The characteristics
of the electric power delivered by the ac power source shall be as defined in
3.5.2.1 thru 3.5.2.2.2. For each condition below requiring a protective
function, 100 milliseconds shall be a2ssumed as the generator line contactor
operating time. Reset shall not be automatic. Reset shall be by means of the
channel control switch (see 3.4.1.2) only.

3.5.2.1 Voltage.

3.5.2.1.1 Voltage requlation. The transient and steady state line-to-
neutral voltages of each phase of the ac power source shall remain within the
"Ymits of Figure 1 under normal operating conditions.

3.5.2.1.2 Voltage protection. Any abnormal channel condition shall be
{leared or the generator line contactor opened before the limits of Fligure 2
are exceeded. The minimum time for such action after the onset of an abnormal
operating condition resulting in undervoltage is 3.5 seconds. There s no
minimum time requirement when an abnormal condition results in an overvoltage.

i.41 « 0.07 under continuous and 1.41 + 0.10 under overload conditions of
3.5.1.1.1 and 3.5.1.1.2 respectively. The distortion factor for the phase
voltage wave form shall not exceed 0.05 under continuous and O.08 under
overioad conditions. The limits of the ac distortion spectrum shall not
s«ceed the envelope shown in MIL-SID-704. The dc coantent of the ac output
voltage shall not exceed plus or minus 0.10 volts under any normal operating
condition. Under abnormal conditions., protective functions within the channel
shall operate to open the generator feeder contactor when the distortion
factor exceeds 0.05 to 0.08 for a period of 3.5 to 5.0 seconds with loads up
t0 125 percent or before the dc content on any phase exceeds 2.0 volt-seconds

above an ultimate trip point of 0.5 volts dc.

3.5.2.1.3 MNWave form. Each phase voltage wave shall have a crest factor of
-

3.5.2.1.4 Ffault tsolation. Undervoltage (3.5.2.1.2), dc content
(3.5.2.1.3), and distortion factor (3.5.2.1.3) protective functions within the
channel shall operate to inhibit the transfer of a faulted bus from its powver
source to an alternative/standby power source. Should one of these faults
remaln with the ac power source foliowing the opening of the generator line
contactor due to a protective function trip, then the ac power source shall be
deenergized within a maximue 1.5 seconds and the inhibited bus released for
transfer to 1ts alternate/standby power source. Once 2 bus transfer has been
inhibited, the transfer tshall remain Inhibited without reset until the .
generatoc speed drops below the minimum speed specified for rated dc power.
If the channel trips on any protective function other than undervoltage, dc
content, or distortion factor the ac power source shall be deenergized and the
load bus transferred without delay by activating the bus tie contactors

hatuaan hiscae
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3.5.2.1.5 Phase displacement and voltage unbalance. The phase
displacement between phases shall be within 116° to 124° and voltage unbalance
between phases shal) not exceed 3 volts under continuous.and overload
conditions of 3.5.1.1.1 and 3.5.1.1.2.

3.5.2.2 Frequency.

3.5.2.2.1 Frequency regulation. Under . | operating conditions, the
translent and steady frequency of the power ...put shall remain with 2 the
limits defined by Figure 3, the steady state frequency deviation shall stay
within the 1imits of MIL-STD-704 and the frequency drift rate shal. not exceed
15 Kz per minute. ,

3.5.2.2.2 Frequency protection. Any abnormal channel condition shal! be
cleared or the generator line contactor opened and the aCc power source
deenergized before elther the maximum or minimum limits of Figure 3 are
exceeded. The minimum time for such action after the onset of an abnormal
operation condition resulting in underfrequency shall be 0.8 seconds  There
ts no minimum time requirement when an abnormal condition results in an

overfrequency.

3.5.3 Electrical performance of the dc power source. The dC poOwer source
shall be electrically independent of the ac power source and shall provide
rated current at the POR over the Input shaft speed range spec!fleo for dc
power output. The transient and steady state dc voltage shall remain within
the limits of Figure 4. The distortion factor, distortion spectrua, and
ripple amplitude shall conform to the requirments of MIL-STD-704 for dC power

4t the POR as defined by Figure 5.

3.5.4 Underspeed monitor. When the generaior package input shaft speed 1
below the minimum specified by the specification sheet, a normal monitoring
function within the channel shall maintain the generator line contactor open
and the ac power source deenergized. Operation of the monitoring function.
under conditlions of either increasing or dccreasing shaft speed, shall occur
at minimum shaft speed for rated ac power output plus five percent minus
zero. No manua) reset shall be required to resume normal operation of the
channel when the generator speed returns to within the specified limits.

3.5.5 Feeder fault protection. HKhen the rms fault current in any feeder
carrying ac current from the generator package to the POR exceeds 20+ 5
amperes or 15 percent of the rated line current, whichever is greater, a
protective function within the chanpel shall within 50 milliseconds deenergtze
both the ac power source and the generator line contactor. Reset (3.4.1.2)
shall be by means of the channel control switch only. No fault other than on
a2 feeder shall cause the feeder fault protective circuits to function.

3.5.6 Heat rejection. The maximum heat rejection for each channe!l
component at rated power output shall be as specified by the specification
sheet. Heat rejection shal) not be greater at any lesser power output than it
is at rated load, and shall not increase by more than 50 perceat under the 125
percent overload condition of 3.5.1.1.2.

3.5.7 Maximum torque requirement. The channel’'s mechanical demand from
its driving source shall not exceed 300 percent of that required at rated load
and minimum speed for ac power output, under any specifled operating or fault
condition.
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3.6 Marking. Equipment, assemblies, and parts shall be marked as
specified in MIL-STD-130 and the generator package nameplate shall include the

Non-Serviceable, Non-Repairable Generator Package

Do Not Disassemble

3.7 Installation instructions. The contractor shall attach to each
channel component one copy of simple instructions with 1llustrations and
wvamiilevad dlancimes savavlioan lée lnedalladlan Thaea tncetrnirblane ehall ha
TEYUII TV Ulﬂgll.l) Loryet lllg L Iy tairjalL yvun. HIc Ov¢ IISLIVLLIVIID DJie i} VT
protected to remain completely legible and suitable for issve to malatenance
personnel after exposure to the humidity and fungus requirements specified
herein for self cooled components. Prior to printing, two coples of the
instructions shall be furnished to the qualifying activity for approval of

conponent.

3.8 MWorkmanship. Workmanship on all channel components shall be tn
accordance with MIL-STD-454, Requirement 9.

4. QUALITY ASSURANCE PROVISIONS

4.1 Responsibility for inspection. Unless othervise specified in the
contract or purchase order, the contractor is responsible for the performance
of all inspection requirements as specified herein. Except as otherwise
specified in the contract or purchase order, the contractor may use his own or
any other facilities suitable for the performance of the inspection
requirements specified herein, unless disapproved by the Government. The
Government reserves the right to perform any of the inspections set forth in
the specification where such inspections ire deemed necessary to assure
supplies and services conform to prescribed requirements. The Government also
reserves the right to perform any test required by this specification at or

below the minimum values specified herein.

4.2 Classification of inspections. The inspection and test requirements
specified herein (Table I) are classified as follows:

a. Qualification inspection (see 4.3, 6.5.8, and 6.5.9).
b. Quality conformance inspection (see 4.4, and 6.5.10).

4.3 Qualification. Qualification shall be in accordance with SD-6.

hall

-l i b bea) Tha cuhmicelmn Fae 144 ratinn e
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§.3.1 ma}%f‘clllm SUDEITLG . ¢ SUOBISSION TOU QuUaritsCation
consist of three compiete channels as described by the applicadble
specification; one generator package input shaft; two sets each of component
viring dlagrams, schematics, outline drawings, and operating igstructions; two
coples of the Rellability Prediction Report required by 4.6.3; coplies of
the Fallure Mode and Effects Anzlysis required by 3.4.1.13; two coplies of the
Sneak Circult Analysis required by 3.4.1.3; two coples of the Xorst Case
Analysts required by 1.8.1.3; certificates required by 4.6.10(d), 4.6.1!. and

NUKTJ AT I TSYwersw Fe Ve vewy CRLEI TEQRUITEUY VU) 9.UV.1UVW/

4.6.13; and, two coples of the quality conformance inspection data (Table 1)
certified by the cognizant Government tnspector or by an official of the
supplying firm. Each channel shall be provided with the following:

12
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a. A mating plug for every receptacle used on each channel component.

b. Instailation hardware for each generator package.

Two copies of the material to be included in the installation

instructtons to be packaged with each channel component and an example
of how the instructions are to be printed, protected, and attached to

channel components before delivery.

[a)

4.3.2 Qualification inspections and tests. Qualification inspections and

Ve w i s PN SPr® W & TN

tests shall be conducted by the gqualifying activity in essentially the order
listed in Table [. At the option of the qualifying activity, any or all
gualification inspections and tests required for any one of the qualification

csammloc 288 - O N W * 2 m~e W Al Talhla 7Y mao
sampies L{esxcs IIS[EU unger Sd'ple (ﬂdﬂﬂ!l number i, £, OF 32 U1 1auic (/7 wmay

be conducted on any channel or channe! component submitted for gualtification

Al L e e (e el sw W=

In addition, the 0ualifying activity has the option to conduct iInspections to
verify conformance to any of the requirements that were satisfled by
certification, or to increase the number of tests points uithin specified

pp—— hra e cmecaloaea)l e ol a e wm- b e,

Yimits, to further examine any area where marginal performance is observed

during the tests herein., These options do not relieve the contractor from the
the

responsibility of fully meeting all requirements of this specification and
specification sheet. The testing of any one channel will be restricted to
four montns eiapsed time starting with the date a conpiete channei is receiveo

mavdlad Aucliaan uklas Sbachin e ebnnnad hy ¢thao
Uy L"e qudlll]l"g GLL'VIK’ H", pEl'UU UUll"g 'Hlt" LE)LIHy 183 QLUpPPETVY Uy LT

qualifying activity because of a channel failure, is to be added to the four

months elapsed time Channels and their components demonstrating satisfactory

- performance to the tests conducted during this period will be approved for

quaiification and iisted on the appropriate quaiified products iist at the end

Af tha €fAur manth narind
i e TORT &oNee peisOu.

4.3.3 Qualification retention. Each channel component of the same part
number delivered as a qualified item under this specification shall be

,,,,,,,,,,,

numbered sequentially in essentially the order that it is submitted for

Government munru conformance Incnnrflnn rnn)rdln(c of the contract under
AP VA =0 A LI L AL NN I(Uull . L LI S B 2 A -

which delivered or by whom purchased To neet the delivery requirement for
the first 50 components, S components must successfully complete the required
quality conformance inspection, 50 of which are to bdbe shlpped as directed by

the appiicable contract(s), and one component, selected at randoam by the
Government Inspector. s to be forwarded with conles of the rcnuirnd nua!ifv
NIV O ¥ sismg I L av l)y‘&\v' . LN LA PN/ BRI N A A W RTtTe T bW TP W W

conformance inspection data, certified by the cognizant Governnent Inspector.
to the Naval Air Test Center (SY60), Patuxent River, Maryland 20670,
Attention: For NATC-4P7-101. To meet the delivery requlrenents for each

e m e A oA oim— oo -k

succeeding 150 components, 151 components must successfully cmvltle the

repguired quality conformance incmr?im 180 of which are to he cshipned as
CYBII RV YUBTFL] LW VT meat tdpee o P fow Wi v we rEpew So

directed by the applicable contract(s’, aud one component selected at randon.
forwarded as above. The span of serial nuabers of the productton channel
components from which each qualtf!cation retention sa-ple is selected shall be
recorded and this information inciuded with the sample. The samplie, together
with aualitu sanfAarmanra ine

L A NS “U. LI ) ‘, WAIIEI W I, T LR ]

pe
Inspector, shall be shipped not later than the final channel components In the
production group from which selected.
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The channel components forwarded to the qualifying activity shall be inspected
for similarity to the configuration which vas qualified and tested for
conformance to the applicable performance specifications. Tests for each
qualificition retention sample wil) be selected In rotation by the qualifying
activity from those examindtions and tests listed in Table I for the
qualification samples. The qualifying activity shall select tests frca those
listed for qualification channel number 1, Table 1. for the first
qualification retention sample submitted; from those listed for qualification
sample channe! number 2, Table 1, for the second quaiification retention
sampie submitted; from those listed for qual‘ tcation sample channe! number 3,
Table I, for the third qualification retention sample submitted; and from
those listed for quallfication sample channel number 1, again for the fourth
qualification retention sample, and so on. In addition, the qualifying
activity has the option to conduct any inspections to verify conformance to
any of the requirements that were previously satisfied by certification.

The testing of any one qualification retention sample component will be
restricted to two months elapsed time from the time the component is recelved
by the qualtifying activity. Any period during which testing ts stopped
because of a channel component failure s to be added to the two months
elapsed time. Channel components demonstrating satisfactory performance to
the qualification retention tests conducted during this period will be
approved in writing by the qualifying activity for retention on the applicable
qualified products 1ist. At the conclusion of testing a report of the
Government tect recults will be forwarded 'to the contractor,

Acceptance of components submitted for quality conformance inspection shall
not be delayed pending results of qualification retention inspection provided
qualification retention samples from the most recent prior inspection lot

having the same military part numbers met the qualification retention test
requirements. Qualification Is to be considered sustained as required under
4.4 (a) if qualification retention samples have been submitted in conformance

to this paragraph and qualification has not been officially rescinded.

narifisd ahnve the
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qualifying activity may at any time, test any component(s) delivered under a
production contract to determine conformance to this specification.

4.3.4 Rejection and reinspection of channel components submitted for
gualification and quaiification retention. The contractual calender warr
period shall not be applicable to any channel cosponent obtained for the
primary purpose of laboratory accelerated life type qualification testing.
Falled channel components which haye been rejectec or returned to the
manufacturer during qualification or qualification retention may be reworked
or have parts repiaced to correct defects. bBefore resubmitting or repiacing
channel components which have failed, full particulars concerning the
rejection and the corrective action taken by the manufacturer shall be
reported in writing by the manufacturer to the qualifying activity.
Inspections shall not be resumed until such a report is recelved. Channel
components shall be disqualified If the manufacturer has not either corrected
and returned the component to the qualifying activity with the required report
or has not submitted a corrective program in writing acceptable to the
qualifying activity within 30 days where qualification samples are concerned
or 10 days where qualification retent!on samples have falled. Qualification
tests may be discontinued at the discretion of the qualifying activity at any
“Yme a channe! component falls tc mee!t the rejulrements cf this spec-“tcat on

n e

all J
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4.4 Quality conformance linspection. Each channel component produced under
a e Ak o T oaoT - .Ii —Af o Ao ALS_ ---- mabhlan 201 ha asrcrantad (F-
4 COontracy requiring qutllt atl 0o Ttnis pEle'C‘LICﬂ Wild UE eLiEpivy 7 .

(a) Qualified in accordance with this specification and the applicable -
specificationgsheet, and if the qualificiation ts sustained in
conformance with 4.3.3.

TE Y Tha mecexlliby samfaceacsnns {oeoman *lmme ~FE Tarhla T ara

\uU/ e ygyuati L] LIV manile inypeeiiviing vl Iaure A ai T LU‘HU e L
supplier and are successfully completed. Quality cgnfor-ance
inspection procedures and any changes to the quality conformance
insnection described herein shall be sudbject to the written approval
of the qualifying activity.

{c) Installation Instructions, approved by the gqualifying activity, are
securely attached to each system component in such a way that they
need not be removed for check out of the component prior to fits
installation on the alrcraft.

(d) A1) rhannac tn the enninment a2ftor qualtification have heen processed

N M~ Liiguiyc o LU i (qurpl iSRRI Y sy LU v wu LI SR S GV . vew | A AR
in accordance with MIL-STD-481.

4.4.) Rejection and reinspection of channel components subaitted for

s - & [,

quaiity conformance inspection. Channel components that have been rejected
rep]aced to correct the dnf.r?c and rptubnitfad

nay h. r.mrhnd or hzn- pxrf:
for quality confornance inspection. Before resubmitting, full particulars
concerning previous rejection and the action taken to correct the defects
found shall be furnished in writing to the Government inspector.

Unless the test condition ts specifically

wiTt e é S [ 2 B Y

ons .
6 of this specification, the stangard test
9 shall apply:

4.5 Standard t i
described for each

conditions of &4.5.1

est

e
t

st condit
test Iin 4.
hry 4.5.
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nents 1 nn d i
The ac and dc po-er feeders shall be tested in the configuration shown an
with the length, size and number of feeders as specified in Figure S. Al
other channei control ieads shall be less than fifty feet in length and o

conductor size adequate to Carvry the required current., but with nOo condu

smaller than AHG No. 22. Channel control chall be by means of the channe
control switch (see 3.4.1.2) which shall remain in the NORNAL posttion
throughout each test unless RESET, TEST, or manual deenergizing of the ac

power unit s specifiga\ly required.

" rn

£ 5 2 toading of the ac nower source. The ac power sourre shall deliver

Newi& ) tasded-A

rated thrée phase power at the POR (see Fiqure S), whereln the current in each
phase is balanced within three (3) percent of the average of the three phase
currents, under test conditions wherein the generator packaqe input shaft

- A &

speed is within specified limits for rated ac power output.

4.5.3 Loading of the dc power source. The dc power source shall deliver
rated pover to the POR (see Figure 5). under Inspection conditions where!ln the
generator package input shaft speed is within specified }imits for rated dc

current output.

15
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4.5.4 Voltage and frequency measurements. MHhenever channel output voltage
and frequency measurements are required, they shall be made at the POR (Figure
S). Ac voltage measuresents shall be true rms and shall be made
line-to-neutral and line-to-line in each instance. All voltage measurements
shall be accurate within 0.25 percent. Frequency measurements shall be
accurate within 0.25 Hz.

4.5.5 Power factor. Loads shall be appited at 0.95 lagging power factor.

4.5.6 Channel component mounting. The generator package shall be mounted
'n the 0° roll position as shown by the detall specification, and with Its
rotational axis offset from the horizontal as shown by the detatll

wemesrws ST w ARG

specification. I[f the 0° roll position is not speclfled by the detail
specification, the generator package may be inspected in any position of roll
1f the horizontal position 1s not specifted, i1t shall be tested with the
rotational axis of the generator horizontal. All other channel components

shall be mounted In 2 horizontal position with base down.

4.5.7 Thermal.

4.5.7.0 Thermal isolation of channel components. Thermal insulation shatl
ve placed between channel components and any objects with which they come in
contact to rednce heat transfer to a negligible value during thermal tests.

insulation 1s-not requtired at the mounting face or input shaft of the
generator package.

2 C T 2 Channal ~ nent ronling Ay
9.J. 7. L CAIGINIIT NARNMPAIKIT I L LAARU S Ty T~

components shall conform to the altitude-temperature requirenents of »
MIL-E-B19)0 for standard conditions. Cooling oil temperature at the point it
enters a channel component shall be maintained at B0 percent of the maximum

specified in degrees C for continuous operation.

4.5.7.3 NKarmup. Prior to each test the system siall be operatec.
Jelivering rated current at rated voltage, for sufficient time for the
cemperature of each system component to stabilize (see 4.5.7.3).

4.5.7.4 Temperature stabilization. The temperature of channel components
shall be considered to have stabilized when the temperature at the points

LVl TR S

monttored changes less than 1°C during a period of 5 minutes.

4.5.8 Environment. Environment conditions shall conform to the stangard
conditians specified in MIL-E-81910. as modified by 3.4.1.1

4.5.9 Generator package input shaft speed. The generator package input
shaft speed shall be cruise speed if that speed tis speclf&ed by the detail
specification. If crulse speed is not identified, tests shal) be conducted at
90 percent of the maximum shaft speed for rated ac power output. MNinimun
rated generator package input shaft speed for channel operation, shall be as
specified on the specification sheet.

4.6 Methods of Inspection.
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- 4.6.1.1 Channel components submitted for qualification and qualification
retention inspection. Each channel component and all parts thereof submitted
for qualification or qualification retention inspection shall dbe examined ds
the Government inspector and qualifying activity deem necessary to determine
conformance to the specification and detail specification with respect to
materials and workmanship, cleanliness, simplification, mounting means,
coupling spline, lubrication, electric connections, adjustable resistors,
connections, threaced parts, finish, interchangeablility, markings,
installation instructions. dimensions, weight, and color.

4.6.1.2 Channel components submitted for quality conformance ir-pection.
Each channel component and all parts submitted for quality conformance
inspection will be examined by the Government inspector to determine
conformance to this specification with respect to workmanship, Zleanliness,
lubrication, electric connections, acdjustments, threaded parts. fintsn,
marking, installatton instructions, color, and consistency with qualificattion

samples.

4.6.2 Dielectric inspection. The generator shal!l withstand the following
test voltage at commercial freguency, applied between windings, and between
each winding and frame, for the specified time. Control! and monitoring
components shall be tested from each terminal to case. (Devices shall be
¢isconnected if this test 1s likely to damage them.) HWire wound electric
components (motors, transformers, solenoids, etc.) having leakage currents
exceeding S milliamps and all other components having leakage currents
exceeding 3 milliamps shall be rejected. (A}l voltages applied shall be + 1«

percent.)

a. Circults of S50 volts and less: 500 volts rms for ! minute or 600
volts rms for 1 second.

b. Circults operated above-S0V: twlice the rated voltage plus 1,000 volts
rms for i minute, or 120 percent of the | minute voltage for 1 seconc

c. Devices disconnected during the above tests shall be subjected to ang
shall withstand a test voltage of twice the maximum peak voltage
encountered during normal operating conditions or a3 minimum of 100
volts, whichever is greater.

If 1t 1s necessary to repeat a dielectric test, the voitage levels listed
above shall be reduced to 75 percent of the values shown.

4.6.3 Mean Flight Hours between Fatlure. The manufacturer Shall submit
with the qualtfication samples & parts stress analysis. Analysis of
electronic components shall be in conformance with MIL-HDBK-217, whereiln
conformance to 3.4.1.10 is demonstrated. It shall also include the various
terms in the “"part fallure rate model® for each component derated at the most

severe conditions.

17
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4.6.4 Burn-in. This manufacturing sreening test shall consist of 15
cycles of burn in as shown by Figure 7 with a vibration test conducted during

the last 15 =inutes of the high tesperature testing in the fifth and tenth

cycle while operating. The amplitude of vibration shall be 0.02 g*/Hz over

a frequency range of 20 to 2000 Hz. fach channel component tested shall be
vibrated along one major axis with each three sequentially submitted samples
vibrated along a different major axis. A part failing during the first 12
cycies may be replaced and the test continved. If a part replacement is
necessary during the last three cycles, the last three cycles shall be
repeated. If a part falls a second time in a channel component undergoing
qualification testing or in any production run of 10 components, both failures
shall be reported in writing with proposed corrective action to the qualifying
activity. Acceptance of a product may continue at the discretion of the
cognizant Government inspector for a perfod of 15 working days. After this 15
day period, approval by the qualifying activity of the proposed corrective
action is required for acceptance of additional production articles.

Following this burn-in test, each channel component tested shall be inspected
for material failure and tested to insure that electrical characteristics and
required protective/monitoring functions and within acceptadble limits.
Criteria for acceptance of each channel component after this test shall be
established by the manufacturer, and are subject to the approval of the

qualifying activity.

¢.6.5 Electrical performance for qualtification inspection.

4.6.5.1 Electrical performance at standard temperatures. Determine
channel performance under standarc temperature conditions as follows:

a. Under conditlons wherein the generator package input shaft is
accelerated from a speed below the minimum specified for rated dc
power output up to overspeed, held for five minutes, and then
decelerated to a speed below that required for rated dc power output,
determine (i) that the dc voitage regquiation conforms to Figure & over
the shaft speed range specified for rated dc power output; (2) that
the ac voltage and frequency regulation conforms to figures 1 and 3.
respectively, over the shaft speed range specified for rated ac power
output: and (3) that the channel underspeed monitoring function
conforas to the requirements of 3.5.4. Tests shali be coOnducted with
10, 60 and 100 percent rated 10ad on the ac power source and 50 and
100 percent rated load on the dc power source. Shaft acceleration and
deceleration rates shall be maintained between 90 and 100 percent of

the maximunm specified in 3.4.2.4.1.

b. Kith the generator package input shaft at cruise speed and the ac
power source cellvering 10, 60, 100, 12S and 150 percent rated ac
power output, determine conformance to the regulation and wave fora
requirements of 3.5.2.1.1, 3.5.2.2.1, and 3.5.2.1.3, except wvave form
measurement 1S not required at 150 percent rated power. In addition
determine conformance of the ac power source to the electrical
protection requirements of 3.5.2.1.2, 3.5.2.1.3, 3.5.2.2.2, and 3.5.5
at 10, 60, 100 and 125 percent of rated ac power output. All loads
shall be suddenly applied, allowed to stablilize and then suddenly

s 2588

removed.
I8
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c. Répeat (b) except with the maximum ac iocad unbalance and at the
PRy PSPy | _.I_l_-._ —_— Lembnws scomaalfli_2 Ahe. 2 £ ) * ) ] Pandi.r¢ &»n
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same tests with the generator package input shaft speed at the minimy-
and at the maximum speed for rated ac power output. Under each test

condition determine conformance to the phase displacement and voltage

unbalance requirenents of 3.5.2.1.5. Unbalanced loading shall be
accompiished such that no phase will be loaded higher than in (b)
above at each load level. Each of three sequentially subaitted
channels shall have the high phase load app'ied to a different
phase(s).

d. Determine conforuance of the dc power output to the requirenonts of
3.5.3 at 50 and 100 percent rated dc current output with the gfﬁerato
package input shaft at crulse speed and at the ainimum and maxim

shaft speed for rated ac power output. Note: The tests of this

paragraph (4.6.5.1(d)) need only be run at crulse speed for those

channels uheret the generator from which the dc power derived
&

- o 1 7€ -
ntl speed, «i./o0 P
no e
g re

)
e ]

[a]
83

s
t spe
r spe

.6.5.2 Electrical performance at minimum temperatures. ODetermine channe
ance under minimum temperature conponent coollnq conditions as

orm.
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ture of -55°C for 2 hours during which time no power shall be connecte-

to any channel component. At the end of this pertod the ambient temperature
around all channel components shall be raised to -40°C for at least 2Abours

before starting test (a) belov and then after startup reduced to -55°C andg
mefnbolaand bhle Sammavrbriima Shovaicabhaiadb thie bass n-—.-.—.&..-- ~f ok a
LU SRIRS S R1144] Gt LIl LtEmpIi@alui © tlllUUgl’UUl LTIy LtTIL. lllt LCRATPEI @ LUT € VI ine
cooling ofl entering the generator package shall be allowed to rise to 23.10°C
during test (a) below and then shall be maintained at this temperature
throughout tests (b) and (c).
- UL b Sha Amanavwbda- -‘.Ls-‘ roam) 2t - AN®, v b bha cbacd arranloawsta
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the generator input shaft speed from zero to the maximum speed for
rated ac pover output. The time to accelerate the shaft from zero
speed to the minimum shaft speed specified In the detall specificatio-
for rated dc power output shall be 30+5 seconds. The rate of shaft
\AA"A—\b‘A— C'A- Sha mionlomism chafs .A‘-‘ L %8 —abad o aa - .~
ALLTITIALIVII TTUMR LIIT WMINTIMUMN SHIal L DPTEV lUl 'CLCU U\. W'tl WLUUL Lo
the maximum speed for rated ac power output shall be between 90 and

100 percent of the -axtuun value specified by 3-4.2.4.1. Rithin 45
seconds after shaft acceleration is initiated from zero speed, the
channe!l control shall cause the channel feeder contactor to close and
connect rated ac i1oad. At this time the ac voltage and freguency
chall be within the limits of Flnnr. 1 and the normal limite of Fiqure
3, respectiviey, and the dc pover source shail demonstrate its abilit»
to deliver rated current with output voltage conforming to Figure 4.

The generator package input shaft shall then be decelerated to zero

—& A [P

speed at a rate betveen 0 and 100 percent of the maximua vaiue
enarifiad he 2 4 2 2 1 Namanetrata that fh. undercnesd monitoring
‘PB‘.I S w 'J wle Volluae Ve ¥ o WHLEAIIIILI B S SIS & "o WEIYE § yubv PERJIT § A\JE T ',
function conforas to 3.5.4 during dg eleratlon. It shall also be

demonstrated that the maximum coolant pressure indicated by the
specification sheet is not exceeded.

a
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Repeat 4.6.5.1(d) at the stabiiized ambient and coolant temperatures
specified in 4.6.5.2.

4 £ € 7 f‘-pbrln Anrfncrmanmeca 24 ma simum temoeratures Natearmine channel
TeWed.d CLLI 1L PTIIVIEGIILTE Al FGAIWUN LTl aLUIT O . VELE I M|MIIIT Lif@ainesc e
performance undgr maximum temperature component cooling cond.clons as

follows: AIl chamne! -oponents shall b- soaked at the maximum anbi ent
temperature(s) indicated by the applicable specification sheet for four hours
with no eiectrical power connected to any channel component. During the

4

Aall bha o babad 2% 2 ennad

soaking period the generator package shaft shall be rotated at a speed
adequate to insure coolant circulation through the package with inlet
temperature of the coolant maintained at the “maximum specified temperature for

continvous operation. At the end of this perfod, the :-mbient temperature for
all channel conponents shall be adjusted to the maximum specified continuous
Gﬁelcxlug tesperature and held at this tesperature throughout thts test. The

coolant into the generator package shall be maintained at the maximum

specified continous operating tenperature

a. Repeat 4.6.5.1(a) at the maximum ambient and maximum coolant
temnaraturse for continuouc oneration specified tn 4. 6.5.3.
[t RS L TR R4 Vil iUV S Vel w1V Spww LY S.2

b. Repeat 4.6.5.1(c) at the maximum ambient and maximum coolant o
tc-poraturcs for continous operation lndicated in £.6.5.3, except that
at 100 percent ac load at maximum power factor and maximum generator
package input shaft speed for rated ac power, the temperature of the

max imum

coolant to the generator package shall be ra!sed to the
coolant inlet temperature for five minute operation as shown on the
detall drawing.

In addition determine conformance to the short circuit requirements of
3.5.1.1.3 at maximum generator package input shaft speed after the
channe) has thermally stabilized wvhile delivering rated ac power.
Single phase and two phase short circuit tests need oniy be conducted

PySYy ey [ 3 WY

”~”

on one conrlguraﬁc‘r of liocading for each channe!l tested, however, the
short circult ph.se shall be varied so that each of three sequentially
submftted channels have the single phase and two phase loads applied
to different phases. The test shall be conducted by placing a zero
i-pedence load across the terminals at the POR for five seconds or
until disconnected by the channel coatrol package.

- i I @y~ N LR PAEP Y MY FTMAYETY ! 1 ORTSYY I 1 1 1

) Emmd
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i ermine confornance to the short lrcuit requirements of
.5.1.2 at maximum generator package iaput shaft speed for rated dc
power. The test shall be conducted by placing a zero reststance load

across the dc terminais at the POR.

4 5.6 Electrical performance for quality conformance inspection.

a. Conduct &.¢£ S.1(a) except that the ac power source is only required tc
be ioaded at 10 and iOO percent of its rating and with the

....... 4 denalavabloan cobae melmboload lomia bha herasdar
ﬂLLEle'dLlU" ang UELC'EI dl'U“ TalPl MATNLAINTyY Wil Lt viveuc:
limits of 40 to 100 percent of the maximum gpecified in 3.4.2.3.1.

00 and 125 percent rated ‘oad on the ac

b. Conduct (4.6.5.1(¢c) at 10 and
for wave form (see 3.5.2.1.3) phas?
{

1
DOwer source ommitting inspection
JYR Y SR PRy N I
1ang

______ R ac 9
DlSDldCEIﬂEnl anu voliaege unve

3
e {(see 3.5.2.1.4).
c. Conduct 4.6.5.1(d).

4.6.7 wMotor starting.

The temperature of all channel components shall be ctabilized "ith

maximum specified continuous ambient and cooling oil temperatures at
rated load, and with the generator package input shaft at mainimum .
rated speec for rated ac output. The load shaill then be reduced to /C

- -l_.‘-&-d o B o

o

— percent of rated at .75 power factor and then a simulated motor
starting load applied for S seconds. This simulated motor load shatl!
be a 3 phase 0.4 lagging power factor load of 60 percent rated phase

current per phase. The channel shall demonstrate the capabiltty to
provide thts load for S5 seconds, and tne voltage and Frequency Shall

mmenda LiALLo Aha Viamlibe ofFf Cla.oa ) .o 2md Clmiccca N ;oo
remain witnwn Lae aamily O riygure v, \,Ul vé 8 any F lgul [ 4 J norma!
operation limits, respectively

b. Repeat (a) with the channel delivering 20 percent rated power,
standard cooling conditions, and maximum rated shaft speed for rated

ac power output.

4.6.8 Heat rejection. Heat rejection for each channel component shall be
determined. Tlests shall be conducted while the channel is delivering 10, 60.
and 100 percent rated ac load continuously. and 125 percent ac load for

5
,,,,, P = =
no

minutes, with the generator package input shaft speed at cruise speed a at

the minimus and mayimoes cnesd for rated ac nower nnrnn! Tectec chall he
LS A1 L BNy "1 ] "W WA A 7 SRS 2 A 2 4 LR A LA B A 3 4 - | il 3 - - LA .

conducted at the specified environmental condition vhich pruduces the maximum
heat rejection for that channel component. The heat rejection for each
channe! component shall not exceed the values specified by the detatl

specification and 3.5.6.

(AU
-
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4.6.9 Maximum torgue.

deternine Toad Impedence which will result in the max torque demand by the

9ener;tor package. This impedence shall be applied for five seconds with
transient and steady state torques recorded. Protective functions shail b
geactivated during this test The mavyissm toroue meaacursed <hall not sxcee
v - LI 4 -% 1] llls [S LN ) S d b PN, T A R W W \‘vg L R U L PARL S L AV AN - -
that specified in 3.5.7.

£.6.10 Environmental effacts.

conforgance to MiL-t-81310 as amended beiow:

The acceleration and burn-in tes

which are not vented to the envi

(]

During the temne

3.4.1.0.

ver the entire ;\firnda
vyl LIrC Ciey v v

The fungus test shall be deleted
offictal of the supplying firm.
vill not support the growth of f

instruction shall not be put through the fungug tesgt

T2 UL LIV i@ v

certificate is submitted 1nd1catlng that they will rematn acceptable

mnerature-altitude test,.

ts deleted.

1"

ronment.

P

F)hge .
{f a certificate, signed by an
lndlcatlng that channel components

ungus, is submitted. Instaliation

if a similar

for use by service personnel after being exposed to the specified

fungus test for ten (10) days.

14 ]

T

nnrlng the humidity test,

the anplicable installation tnstructions

S

shall be attached to each channel component and shall remain

acceptable for use by service personnel after two cycles of the

specified test.

netic <

~

“»

nurin
.

’ S

il

uring lectromagn
equlat nd frequen
{imits of Figures 1, 3 and 4.

electromagnetic interferen:e do

channel cosponents.

t
1

34
wo

In conducting vibration testing,

w0

suscentibi 1 ity test,

[
cy rcqnlation shall remain within the normal
Requirements concerning conducted

not pertain to conductors between

the generator package shall be

considered 2s an engine mounted component and all other channe)

cosponents as non-engine mounted components.

Y Wescne ccbad ssaancabmr ehr»fé cnaad de cnarifiad hey H!Ieteﬂlﬂln
n. RAZTE TALTU JEiiCiailUl 2041 L pPTEY (3 SPEL i IFU V) NaeTnTwists,
crutse speed shall be applied in accordance with £4.5.9 herein
After environmental tests, except crash safety, the speclfied performance
8.6(b) and (c

shall be demonstrated by completing the tests required by 4.

22

For any load or fault condition specified by 3.5.1,

Environmental tests shall be conducted in

The dust test shall not be conducted on ofl cooled channel components

self cooled channel components
shall be subjected to the requirements of MIL-E-B1910 as amended by
for oll cooled channel components the specified ranqe of
Jant temperatures indicated by the apprrcaole specification sSheet

the ac and dc voltage
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4.6.11 Toxicity and fire resistance of materials. In 1lleu of testing

of the supplying firm shall be subnitted indicatlng that materials used in he
production of channel ‘components are flame resistant, will not support
combustion, and are non-toxic when exposed to flame as well as under all
operating and environmental conditions hereln.

4.6.12 Position.

4.6.12.1 Generator package position. HKith the generator package in the

positions and for the timeec licted in Table Il, determine conformance of the

ac and dc power sources to the regulation linits of Figures 1,3 and 4 while
each power source delivers 50 and 100 percent rated load. Thg}e tests may be
done in conjunction with other tests herein. All pitch anglies apply to the
horizontal position indicated by the specification sheet, or if none is
indicated by the specification sheet to the rotational axts of the
generator. Roll angles are measured from the 0° roll angle identified by the
spectficatton sheet. I[f a posfition of 0® roll is not identified by the
specification sheet, such a position shall be selected by the qualifying
activity for this test. \

4.6.12.2 Position inspection for channel components mounted remote to the
generator package. During the testing conducted under 4.6.12.1, channel
components mounted remote to the generator package shall first be tested with
the component in a base down or other specified normal position and then
periodically rotatec clockwise 90, 180, and 270 degrees about each major axis
except the verical "2xis. Tnis positioning of remote mounted components shal)

not cause the channei performance to exceed specified reguiation iimits.

4.6.13 Effects of flulds. Testing to determine conformance of the
generator package to the requirement of 3.4.2.6 shall be deleted if the
manufacturer submits a certificate, signed by an official of the firm,
indicating compiiance to this requirement. If no such certificate

iIf no such certificate is

cuhmittad conformance 0 2.2 2.5 shall be datarmined by conducting materiale
UVNII L LT U, LU U sy © v o JFIG VR VE VO LTI It Y WUy LUlHWWL LIy sauves

tests or by wetting a generator package over its entire external surface
(flange surface excepted) a total of three times at three day intervals with
each of the fluids listed, with no signs of deterioration.

4.5 E ce. e channel shall be operated for 60 cycles of the test
schedule show Table [II. During each hour of the test the generator inpu

shaft shall be operated at minimum rated input speed for rated ac power output
the first 1S malnutes, at cruise speed for the next half hour, and at maximua

rated speed for rated ac power output the iast i5 minutes. Changes in
nanaratar {nmeit chafé enaad chall be within 10 parcemt af ths maximus rate acg
’cllc. ® LWt l"w PVIG T & )V{U\J Pl A e BT PeE®LELe Vi - -

specified by 3.4.2.4.1. The channel shall be shut down with the generator

4 £ 1&
R

end of each cycle and until all channel! components have stabiltzed at 23+10°C

<& a —eam® = =

arrer every i5 CYCIES. .

n
(Y]
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Before shutting down at the end of cycle 20 and cycle 40, the generator
package shall be operated for one half hour with a load still connected to the
load side of the generator bus contactor, with the generator input shaft at
30+5 percent of the minimum rated speed for rated ac power output, and with
maximum continuous coolant temperature. The channel control switch is to be
left in the NORMAL position except where reset is required. The generator
contactor shall not close below minimur rated generator shaft speed for rated
ac power output. Coolant leakage shall be observed throughout this test and
conformance to 3.4.2.3 determined. Measure coolant pressure, pressure drop
across the generator package, and flov rate under each temperature and input
shaft speed condition to determine conformance to 3.4.2.3 and the applicable
specification sheet. The following conditions shall be imposed randomly over

the first S0 cycles of the test.

a. 150 percent ac load at 0.85 power factor and 200 percent dc load
simultaneously for a duration of 5 seconds, a total of 10 times.

b. 125 percent ac load at 0.85 power factor for a duration of 5 minutes,
a total of 10 times.

c. Single phase, two phase line-to-line, and three phase line-to-neutral
short circuits shall be placed on the ac power source as weil as short
circults on the dc power source, not simulttaneously, each for a
duration of 5 seconds. tach short circuit shall be imposed once

durtng Steps 2. 3, and 9 of any cycle.

d. Khile the channel ts under load and thermally stablized the generator
package input shaft speed shall be increased to the overspeed
condition indicated oy the cdetail specification and heid there for
five minutes, S times. The channel shall continue to power the load
throughout the test unless a channel protective function opens the

generator feeder contactor. :

The coolant into liquid cooled channel components shall be matntained at
the specified flow rate and at the temperatures shown by Table III for liquid
coolant. The ambient temperature indicated for each step of Table IIT shall
be matntained around all air cooled channel components. The ambient
temperature need not be maintained around liquid cooled channel components
under test tf thermal isolation 1s maintained (£.5.7.1).

If a part in a channel cosponent fails during this test the supplier of the
channe! component shall submit 2 report to the qualifying activity identifying
the fallure;, 1ts cause, and proposed corrective action. The gqualifying
activity may, at its descretion, require that the fztled component part(s) be
replaced in all gqualification test channel components. If a part fails during
the last 10 cycles of this testing perliod, testing is to be resumed at the
Sist cycle. Following the completion of the 60th cycle of this test, of which
the last 10 cycles are fallure free, the channel shall successfully complete

tests of 4.6.6(d) and (¢).

24
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4.6.15 Fluid contamination. As the final quality conformance Inspection
the generator package shall be operated for one hour and the coolant then

checked for contamination in accordance uvtn Kaval Air Systems Command
(MAVAIR), Aviation Nydraulics Manual Q1-1A-17, Section IIl using the

(OALENR A A RAR -1 AR RS

contaminatton anav!sis Kit Part Number S7L4!4 (Flaure 3-1 of the nanual) The
maximum acceptable parti<le level for this equipment ts Class S as determined

by NAVAIR Manual 01-1A-17. [If the contamination level is unacceptable the
unit may be operated for second one hour period with a ciean filter. If the
contamination level is agaim unacceptable. the unit shall be disassembled by
the manufacturer and the gu,ce of contamination identified before

s test shall be repeated at the conclusion of
drsassenbly and inspection is required after this
h

qualification testing.
ed by the manufacturer.

a
ga
3
resubmitting for test. Thi
If
test, it shall be accompiis

n uninstalled generator package input

2.

4.6.16 Input shaft shear.

Us i.
shaft determine conformance to 3.4.

uo

bill

Preservation-packaging. Preservation-packaging shall be 1n accordance

5.1 pac
with MIL-STD-794 level A or C, as specified in contract or order (see 6.2)
5.1.1 Level A. For level A packaging, preservation shall be in acc ance
with MTL _B_11C Mabbhad 171 Lithoaiit mracarustinn smAamamoande welnn matal
Wi il NUL=r=11y, FITLNHVV 11, WIiiLHNUVUL PICOTIValiIU LMpPpUBIIUD , UaTily Mt et
reusable containers unless otherwise specifled.

Level C For level C the channel conponents shal} be preserved and

Packing. Packing shall be in accordance with MIL-STD-794, leve! A B

5.2
or C as specified in the contract or purchase order.

c "7 Marblnan TntarlAr and avétariner rantainore chall he marked in

- - rlﬂl'\ll'ﬂ. AL T QIIY TALTHE V) LU L@ T Iigsy O FVIGR L v v WA AT v
accordance wtih MIL-STD-794 and MIL-STD-129
6. NOTES )

c Toatbtamdard ca Tho rhannale Aanalifuinan A thic cnartfiratinn are

V. ANILEINIYT U UDT PHIT QHiaiiiict iy QUi Jrnyg LU Liiiry SptLir rve L vve --;
intended for use on aircraft as a primary continuous source of 400 Kz power
and as a limited source of 28 volt dc power for use in electric power control
and protective circuitry

T ] 0y Y Y - S V U R & S U R Phow LFeondew Loemand.msa & Sha

.. ANTTCrdr i poOwer J1etoer tonrigurailions. HIIE 1 eEUTT ITaPgTUGIILT (U i
POR as provided tn the actual atrcraft installation for both the ac and dc
power sources will not exceed the impedance provided by the test configuration
specified In paragraph 4.5.1.

N
(V]
L
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a. Title, number, and date of this specification.
b. Military Part Number. (See specification sheet)
c. Required level of packaging and packing. (5.1)
d. Type of container. (5.1.1)

e. Instaiiation instructions (see 3.7) plus handbooks, or manuais
when required.

f. Qualification retention samples as specified in 4.3.3.

6.3 Qualification. HKWith respect to products regquiring qualification.
awards will be made only for products which are, at the time set for opening
of bids, qualifted for iInclusion in Qualified Progucts List (QPL) whether or
not such products have actually beer so listed by that date The activity
responsibie for this Qualified Products List is the Commanging Officer, Naval
Air Engineering Center (SESD) (Code 93), Lakehurst, N) 08733-5100, ang the
qualifying activity is the Naval Air Test Center, Patuxent River Marylang
Information concerning qualification may be directed to the Commander, Naval

Alr Test Center., Attn: Code SYB0, Patuxent River, Marylang 20670.

6.3.1 OQualification retention samples. For each quotation and baseo on
all production contracts obtained, it will be the contractor's responsibility
to infore the procuring activity of the exact number of qualification
retention samples required for forwarding to the Qualifying Activity. If the
proper number of retention samples is not itemized in the contract, then the
contractor will, without additional cost to the Government, forward to the
Quaiifying Activity whatever number of retention samples is determined by the
cognizant Government Inspector to be required by paragraph 4.3.3 of this
specification,

6.4. Design guides. The following paragraphs contain design guidelines
based on actual experience that shouid be addressed and considered by the
Contractor when & variable input speed alternating current generating system
ts to be proposed/deveioped to thts specification.

6.4.1 Castings. Castings should be in accordance with MIL-C-6021. All
castings containing reinforced threaded heles should be classified Class 2.
Grade C, in areas within three radii of the hole center-line for the depth of

the hole.

6.4.2 Standard parts. Military standard parts, identified by their
nilitary part number, are desired. Commercial parts such as screvs, bolts,
nuts, vashers, etc., may be used provided they possess suitable properties and
are directly replaceable by military standard parts without equipment
modification. NXhen such commercial parts are used, the part number for the
corresponding military standard part shall be referenced on the spplicabdble

parts list and on the contractor's drawings.
26
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6.4.3 Semi-conductors and electron tubes. Transistors and diodes other
than rotating rectifiers should be chosen and applied as outiined in
MIL-STD-454, Regquirement 30. Electron tubes of efther the vacuum or gas
filled types should not be used.

6.4.4 Internal electric connections. Channel component internal
connections, except those made at the rotatinoc equipment ‘-indings, should be
made in accordance with MIL-STD-454, Reguiret s 1 and 3.

6.4.5 Adjustable resistors. Only sealed adjustable resiscors conforming
o MIL-R-3901S8 should be used.

6.4.6 Bearing retention. If bearing supports are nonferrous, the bearing
should be Tnserted into a steel sleeve mechanically secured to the bearing
supports. If bearing supports are made of steel, sleeves are not necessary.
The outer bearing ring should be retained axia)ly and should have a postitive
method to prevent rotation. The bearing inner ring should be provided with
sufficient interference fit with the shaft to prevent rotation under operating

speeds and temperatures.

6.4.7 Microelectronic devices. Microelectronic devices should be chosen,
applied and reported tn accordance with Requirement 64 of MIL-STD-454 and

should be ltsted in MIL-STD-1562.

6.4.8 Capacitors. Capacitors should be chosen, applied and reported in
ordance with MIL- STD—454 Requirement 2. The use of wet slug tantalum

cc
apacitors 1s not recommended.

a
C

6.4.9 Environmental stress screening. Environmental stress screening of
electronic parts should be used where required to achteve the generator
package mean flight hours betwveen fallures (MFHBF) as specified in 3.4.1.10.

6.5 Definttions. The definition of terms as listed in MIL-STD-704 will
apply in addition to those cited in 6.5.1 thru 6.5.12.

The equipment and interconnecting wiring required to

6.5.1 Channel.
generate, regulate' mn(?nr and deliver electric power to the POR when driven
mechanically by a variable speed shaft. If required by the applicable

specification sheet. a channel used in single as well as multi-channel
installations shall include the logic necessary to control and protect the
electric power buses (primary, monitored, and emergency), as well as
delivering the power for controlling the power contactors. Unless otherwise
specified in the applicable specification sheet or contract. the channel
control switch (3.4.1.2), the generator bus tie contactor, and interconnecting
viring betwveen channel conponents shall not be included in the equipamsent to be

furntshed under this specification.

§.5.2 Channe channel equipment removable from an aircraft

L R~ R Y 4 el Y %

as a unit.

1 comnonent Anv
gomponent. Ny

27
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6.5.3 Generator package. A channel component comprised of the generator
pius all regulation, conversion, and monitoring functions of the chaﬁﬁel as
well as those functions required by the applicable specification sheet for the

monftoring and control of aircraft buses. The control switch (3.4.1.2) and

any other channel control components identified by the detatl speciflcation
for Installation remote to the generator package are excepted.

yrrent delivered bv a channel as

L ut--v\.v\.

ainsg within the liuits of Figure 1 and
ted ac phase load (or current) is
tvided by 115 x 3.

£.5.4

t
e -

Fiqure 4 for ac and dc respectively R
equal to the KVA rating of the channel

Q

6§.5.5 Load unbalance. The maximum difference between ac current
magnitudes for any two phases

6.5.6 Normal operat‘ng conditions. Conditions wherein the channel fis
operated in specified environments (see 3.4.1.1), ang positions {(see 3.4.2.7
and 3.4. 2.7.!>. angd at rated gener ator pa’ckage !ﬂput shaft SQEEQS (see
1.4.2.4.1), including any combination of these. Under any of these conditions
the channel shall be capable of ‘delivering power for ac motor starting (see
3.5.1.1.4), ac loads from zero to speclf!ed overload. inclucing load unbalance
{see 3.5.1.1.71 and 3.5.1.1.2), and dc Voads up to 200 percent overload {(see
31.5.1.2).

6.5.7 Point of regutation (POR). That point at which channel voltage
characteristics are neasured Typically this point for the ac power source

Y &amb_d e uhlrk tha
will be where the cndnnes reeuers drT€ atltiatnegu to the contactor UY waicy e
channel is connected to the primary power <

ower For the dc power source, these

points 2re the terminals of the generator p;ciage‘ for the purpose of this
specification, the POR is as shown by Figure S.

c o Aal i Elmadlmm dmonasn PP Yactbe randiirtad An rhannale and Fhanne)

D.2.0 Wighi1 T 1Cati10n_Trnypei Lion 1eS(S CONGUTKEU Ol (ngiifiTia @riv Laiaeiny
components submitted for gqualification

6.5.9 Qualification retention inspection. Those inspections and tests run
on production samples to verify that the design is identical to that
mme sl meie Y meialiLT A ;— ...... ante maat 311 tha roanlirmentce
previousiy Qualiiivu aiw \“dl .-HUUULLOUH CORPpoONENntsS MU 8vi g VveQUIaals
of the cpecification.

6.5.10 Quality conformance inspection. Those inspections and tests
accomplished on each channel component manufactured and submitted for
acceptance under a production contract.

6.5.11 Standard test conditions. The conditions, as specified by 4.5.

6.5.12 Voltage unbalance. The maximum difference between ac pnase voltage
magnitudes for any two phases at the POR.
§.6 Specification sheet inclusions. The specfication sheet must include

all areas vhere this specification does not define a parameter or where a
variation to this specification 1s required. The following minimm

28
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information «ill be included in all specifications sheet referencing this
document:

a.

b.

Rating, both ac and dc (3.5.1.1 and 3.5.1.2).

Envelope of all channe! components, their mounting provisions. and all
interfaces (electrical. mechanical, hydraulic, etc.).

Weight of each channel component and the overhung moment for all pad
mounted channel components.

Temperature and altitude rating for each channel component.
Maximum heat rejection of each channel component (3.5.6).

The following coolant information is required for all oil cooled
channel components:

Temperature range for continuous operattion.
Maximum temperature for 5 minutes.
Maximum system pressure.

Generator package rated input shaft speed range, speed range for rated
channe) ouputs, overspeec, direction of rotation, and shear section

rating.

Generator package horizontal axis if not the generator's axis of

rotation and the position of 0° roil.

6.7 Manufacturing requirements. The appropriate technical requirements
contained tn the following list of documents should be applied by the
manufacture were applicable in order to achieve and maintain the Government's

SN0 =<'~ Lae’

established pollicy requiring an acceptable level of manufacturing quality for
all electrical/electronic equipment:

Document Title

MIL-STD-454 Standard General Requirments for Electronic
Equipment

MIL-STD-275 Printed Wiring for Electronic Equipment

HiL-P-SSllO Printed Kiring Boards

HS-6536 Procedures and Requirements fbr Preparation
and Soldering of Electrical Connections

NAV MAT-P-4855-1 Kavy Power Supply Reltability

NAV MAT-P-9492 Navy Manufacturing Screening Program

Preparing activity
Navy - AS
(Project No. 6115-N48S)



Downloaded from http://www.everyspec.com

MIL-E-85583(AS5)

TABLE I - Inspection and test schedules

Qualification Inspection

Method of Quaiity’ ([Sempie Sample Sample

Examination or Requirement Inspection Conformance |Channel Channe Channe!l
Test Paragraph |Paragraph Inspection [No. 1 No. 2 No. 3
fxamination of 3.4, 3.6 4.6.1.1 X X X
Product 3.7, & 3.8 |4.6.1.2 X
Dieiectric 3.4.1.7 4. 8.2 X
MFHBF 3.4.1.10 4.6.3 X' X! X'
Burn-in 3.4.4 4.6.4 X
Flectrical per- 13.5 4.6.5 X X X
formance 4.6.6 X
Motor starting 3.5.1.1.4 4.6.7 X
Heat rejection [3.5.6 4.6.8 X
Maximum torque 3.5.7 §.8.9 X
favironsental 3.4.1.1 4.6.10 x? x? x’
(except crash
safety)
Toxicity & fire |3.3.2 4.6.11 x? x’ x*
resistance
Position 3.4.2.7, §.6.12 X

3.4.2.7.1%
£ffects of 3.4.2.6 4.6.13 x* x* x*
flulds ] , .
Endurance 3.4.5 §.6.14 X X X
Shaft sear 3.4.2.4.2 (4.6.16 )
Fluid contamina— 3.4.2.3 &.€.15 X X X X
tion
Crash safety 3.4.1.1 4.6.10 x?* x? x?

Applicable notes are on next page.

&
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TABLE I (Continued)

NOTES

1.

The channel component MTBF analysis shall be submitted with the first
channel submitted for qualification; not required for quallfiation

retention.

Tests as scheduled by MIL-E-81910 as amended by 4.6.10 for each
qualification test sample.

The suppliers certificate of conformance (4.6.11) shall be submitted with
the first channel submited for qualification.

If a certificate is not recetved from the supplier for the effects of
flyids test (4.6.12), tests may be conducted on any one generator package

submitted for qualtification.

The endurance test (4.6.14) shall be conducted on any two of the channels
submitted for qualification.

Test to be done using a spare shaft furnished with channels submitted for
qualification (4.3.1).

Test procedures to be used in the inspection of individual channel
components, or subassemblies, shall be subjected to the approval of the

qualifying activity.
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MIL-E-85583(AS)

A. UNDERVOLTAGE PROTECTION SHALL OPERATE
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CHANNEL POWER FEEDER CONFIGURATION DURING TESTS

......... wree ey ﬂl 201
IV

Feeder wire shall confora to MIL-W-ZZ/5Y or RilL—w-=0i .
The feeders for the ac power source of channels under test to determine
conformance to this specification, shall be connected as shown io Figure Sa,
feeders shall be 50+1 feet long, each feeder shall be sized &s shown in
Figure 5b, and positioned in an alumipus trough as shown by Figure 5c for
their entirs langth., Feeder bundles are to be twisted once every 3 feet.

The neutral connection of the ac powver source shall be electrically
grounded to the aluaipum trough.

I.

from the gemerator package terminals (POR) to

pment shall be sixed as shown in Figure Sb. It's

lcngth external to atxy channel cowponents, shall be S0+1 feet. The
return circuit shall be through the ac neutral connections.

Points A, B and C are the FOK for each phase of the ac power source.
-5 —=
: 2N 7N\ 1
T %. £ : a
b t { 107
N\ v/ | H
[ )‘_ i
T ]
oc POWER 2 K ) />! Gt;:;;;:ﬂ
SoURCL : } \‘.\ ' CONTACTOR
T3 & Db ¢
; \ pl
|
}
R 1/\ 1/\ ¢
! 1 \ :
-—-\ 7 = -
ac ac dc
CHANNEL  FEEDER FEELDER
RATING sizz S12E | B |
(EVA (AWG) (AWG) 6 i 8" |7 & —=
20 12 18 l ‘
X 10 18 ] o a '] T
&0 8 18 ‘ (oo ; o z=
60 6 18 ' A ;f' | 3
75 5 18 P4
90 2 18 t ALUMINUM TROUGM L. oc reecens
120 1/0 18 ALL Gwmenmens ¢ O.23)
Fre 56 F6 3¢
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8

O

CHANNEL LOAD (%)

COOLANT TEMPERATURE
w
N
/

FRRE 7 BRN-IN(4.6.4)

NOTES:
lx.n

A. TEMPERATURE BELOW 20°C

8 THE MAGVLE CONTIVUOUS AMGIENT 8 COGLANT TEMPERATURE AS NOICATED BY THE
COMPONENT.

mmmmm

C. THE PEROD DURING Wi+ THe COOLANT TEhirtRAI LT

STABE IZES. THIS PERICO 5 ROT TO EXCEED 30 MINUTES.
D. mmmm&m%mhcgam

e o P N Y Y\
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TABLE II - Generator

MIL-E-85583(AS)

package attitude/time test (4.6.12)

PITCH (+1%) ROLL (+1°) MINIMUM
TIME

+15 +7.5 Z hout
+i5 -7.5 2 hour
-7.5 +7.5 2 hour
-7.5 -7.5 2 nour

0 +15 S minutes

0] -15 5 minutes
+60 +7.5% 5 minutes
+60 -7.5 5 minutes
-85 +7.5 S minutes
-45 -7.5 S5 minutes
-90 0 30 seconds
+90 0 30 seconds
-30 +90 30 seconds
-30 -80 30 seconds
+30 +90 30 seconds
+30 -560 310 seconds
+105 ¢ 30 seconds

0 Invertecd 30 seconds

)

w
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MIL-E-8S583(AS)

urance tect schedule (see 4.6.14)

TABLE III - End

OPERATING RADED AC | RATED DC | TEMPERATURE OF AMB. AlR

STEP TIME (minutes)| LOAD LOAD LIQUID COOLAKT | TEXPERATURE
T B} (L (1) (%) o
1 120 100 100 max® max®

2 120 50 50 30:10 23+19
3 120 70 75 max’ =33

2 120 10 <0 30+10 23+10

5 5 100 100 max®* mar”t

6 120 40 50 30:10 23210
7 120 90 75 max® max®

8 120 20 50 30218 23210
0 120 100 100__ max® mar®

*maximun cpecified temp for continuvaus operation

**maximum specified temp for 5 minutes
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Title

A8justable resistors
Adjustments

Alrcraft Power Feeder Configuration
Anti-Cycling

Applicable Documents
Bearing retentton

Brushes

Burn-in

Capacttors

Castings

Channel

Channei capacity (rating)
Channel component

Channel component cooling
Channel component mounting

Channel component MTBF Analysis

Channel components submited for qualification

INDEX

and qualificatton retention inspection

Channel component submitted for quality

conformance inspection
Channe! coatrol! switch
Channel performance

Classification of inspections

4

Paragraph No.

6.4.5

3.4.1.

6.1.1
3.4
2.

6.4.7

3.4.2.

3.4 .4,

6.4.8
6.4.1
6.5.1
3.5.1
6.5.2

4.5.7.

4.5.6

4.6.3

4.6.1.

4.6.1.

3.4,

3.5

4.2

.18

4.

6.4

27

18
27
26

27
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asransaes

INOEX (Continved)

Titie

Color

Continous rating

Control circuitry

Cooling systes

Corosion resistance

Definitions

Design and construction requirements
Design Guides

De

(ad

al) specification
Dielectric

Lala=e
icieL i

Q

Effects of flulds
Eiectric connections
Electric tnsulation

Electrical Perfomance

Clomdcloas)l mavfacaasnra 2% mavio,-
CIBLLT IL&l PTCT IVI BaliLT Gl ™ol immis
temneratures
| €2 _ L SN R4 18 -1

Electrical performance’at minimua
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ctandard
- - - -

-1
-~
Q
-
I
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©
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W
(a4

Electrical performance for qualification
inspection

Electrical performance for guality
conformance !nspection

42

Paragraph No.

3.

(V9]

&

W
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4.
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12
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.6, 4.6.13
.6

.7

£4.6.5.1

an

)
o

’
yn

4.6.6

2]

”»

~
on

17
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INDEX (Continued)

Title

Electrical performance of the ac power source

1 sma=f bt LVt
| performance of the dc power source

L0 4= 2 I8 ) o

Yool me
iegCiliiLe

™

flectrostatic Discharge Contro.
Endurance

Environment

Environmental effects

Environmental requirements

Environmental Stress Screening
Examination of product

External electric connections

Externa) openings in channel components
Fallure Mode and Effects Analysis (FMEA)
Fault Isolation

Feeder fault protection

Fluid contamination

frequency

Frequency protection

Frequency regulation

General design and construction requirements
Generator package

Generator package design and construction
Generator package input shaft shear
Generator package input shaft speed

Generator package position

Government documents

Heat rejection
43

Paragraph No.
3.5.2

DR AR

6.5.3

3.4.2

§.6 16

4.5.9
4.6.12.)

2.1

3.5.6, 4.6.8

1

Page.

10

1

23
16

22

ipe

21

16

21
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INDEX (Continued)

Title

Input shaft

Intended use

Internal electric connections
Installation instructions

laad

Load unbalance
toading of the ac power source

Loading of the dc power source

Manufacturing Requirements

Marking

-~

-~

Materials

Karximug torque reguirement

| D s Rad
2 T L

nean

wwoc
=)

-

light Hour ween Fat)
Metals

Methods of inspection
Microelectronic Devices

Motor starting
pon-metallic =satertals

loé-zl operating conditions
Notes

Operating position (Generator)

Operating posttion (Channel components)

=
i

>

Paragraph No. Page
3.4.2.4, 4.6.16 7,25
6.1 25
6.4.4 29
3.7 12
6.5.4 28
6.5.5 28
4.5.2 18
4.5.3 18
3.4.1.15 7
6.7 29
3.6 12
3.3 4
3.5.7, 4.6.9 i, 22
l.4.1.10, 4.6.3 6. 17
3.3.1 '
4.6 1€
6.4.7 21
3.5.1.1.6, 4.6.7 g, 2i
3.3.2 3
6.5.6 28
6. 25
3.4.2.7 8
3.8.2.7.i~° 8
2.1.3 3
6.2 26
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Title

Other Government documents. drawings

MIL-E-85583(AS)

INDEX (Continued)

and publications

Overioad capacity

Packaging

Phase displacement and voltage unbalance

Point of r

ennl
egul

Position

Posttion Inspection for channel components

ation (POR)

~hGye

maunted remntos ta tho agoneratnr rackane
FROURICE TRROLY (Ul GPNRCTaOr pa

Power factor

Preparation for dellvery

Qualification
Qualification
Qualificatio

Qualification
Qualification

Qualification

inspection
tnspections and tests
retention

retention inspection

submittal

Quality conformance inspection

Quick attach-detach (QAD)

Rating of the ac power source

Rating of the dc power source

Rejection and reinspection of channel

components submitted for gualification
and qualification retention

45

Paragraph No. Page
2.1.2 2
3.5.1.1.2 9
5. 25
3.5.2.1.5 il
£.5.7 28
4.6.12 23
4.6.12.2 23
4.5.5 16
S 25
3.2, 4.3, 6.3 3., 12, 26
6.5.8 Z8
4.3.2 13
4.3.3, 6.3.1 13, 26
6.5.9 28
q4.3.1 12
4. il
4.4, 6.5.10 15, 28
3.4.2.5 8
35.1.1 g
3.5.1.2 9
4.4.1 15
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INDEX (Continued)

Title Paragraph MNo.

Rejection and reinspection of channel
components submitted for quaiity

conforsance inspection 4.4.)
Rellability 3.4.1.3
Repairability 3.4.3
Recponeibillity for inspection 4.1
Scope 1.1
Semi-conductors and electron tubes 6.4.3
Shaft shear section 3.4.2.4.2
Shaft speed 1.4.2.4)
Shaft spline 3.4.2.4.3
Shock mounts 3.6.1.4
Short circult capacity 3.5.1.1.3
Specifications, standards, and handbooks. 2.1.1
Standard parts 6.4.2
Specification sheet inclusions A 6.6
Standard test conditions 4.5, §.2.1
Temperature stabilization 4.5.7.8
Terminal block design 3.4.1.6.2
Test sampie £.5.1
Thermal 4.5.7
Thermal isolation of channel componients £.5.7.
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INDEX (Continued)

Title Paragraph No. Page
- - ] [} 6
Thread parts 3.4.1.8
4, 22
Toxicity and fire resistance 3.2.3. 4.6.11
11
rt
Under speed monitor 3.5.4
2. £ 91 10
Voltage 3.5.2.1
1
voltage and frequency measurements 4.5.4 6
3 2 V.2 10
voltage protection 3.5.2.1.¢
10
Voltage regulation 3.5.2.1.1
28
Voltage unbalance 6.5.12
Rarm up 4.58.7.3 16
3
10
Wave form 3.5.2.1.3
a a ‘Z
Workmanship 3.8
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