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Zhe intentd tide document is b astaliliuhinternal tmixisient

oontrol for 45taticsolid state pwer suyplies end stitticsd$d state
power supply qstems .afmilltisy elect=mic -qtip?nt.

Ckmfommnce tQ the requirement and teati’of Ma ntandard hm.?rw
●dequete design and engineering of static soUd stite ycmer sup@,ies
3elative %0 mfe operation of mniconductm oomponente zmder the streBs
of l.xlternal~ienta , It shaU be tbe re8poxwMll@ of the power
uupply designer or manufacturer, or both, or the equipent dmigner or
fabxdoator, or both, to pxmddefor oonfosce to this standard.
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1.1 scow. This standard”’coversthe requirements and test limits—
for the determbation, measurement and control of internal transients of
solid state power supplies. The requirements shall be applied to equip
ments embracing any or all of the power conversion functions, A.C. to
D.C., D.C. to D.C., A,C. toA.C. end D,C. toA.C.

1.2 ~. The purpose of this standard is to insure that the
design of solid state power supplies is such as to avoid internal
transients that could result in degradation or catastrophic fa~ure Of
power supply components.

2. m-cm DOCU’ME2WS

2.1 The follouing documents, of the issue in effect on date of
invitation for bids or request for proposal, form a part of this stan-
dard to the extent specified hereti:

SPECIFICATIONS

Muitary

MIL-C45662 calibration system Requirements

(kpies of documents required by suppliers in connection uith specific
procurement functions should be obtained from the prcc~g activity or
as dkected by the contracting offiasr.)
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3. TEUS AND DEFINITIONS

3.1 yrazlsients● A transient is the changing condition of e
characteristic. These usually go beyond the steady-e-to IAmita and
ret- to the steady-etite limits ulthin the epeclfied Wse period.

3.1.1 Sumzeso A surge Is a variation from the controlled steady
]tite 1wel of a characteriatic, resdttig from the inherent regulation
)f an electric power sup@y syBtem and rmedid action by the regulstor.

3.1.2 Srdkes. A spike is a variation from the surge level or from
~he contro~ed steady-state level.of a oharacteristic uhich reaches Its
-test amplitude in an extremely short time, 1? results from ve~ Mgh
!%eqUency ouments of ca@ex wave fozm when Lnedr are suitchti. A spfie
generally lasts for less than 50 microseconds US tapers off to the surge
lwal or to the steady-state limits.

3 ●2 l%CluencY modulation, Frequency moduhtion is the cyclic or
random ~ation, or both, of instantaneous frequency about a mean

W=CY _ steady-s-te ~ectfic systm operation. me frequav
modulation is normally vithin narrow frequency llmits and ocoum as a
result of speed variations in a generator rotor oulng to the dynamic
operation of the rotor coupling and drive speed regulation.

3.3 VoltaEe modulation. Voltage modulation is the cyolic variation
or mxdm variations, or both, about the meu level of the a.c. peak
voltcge during steady-state electric-system operatior.such as cal~sedbY
voltQEe reguhtion and speed variations. The modulation envelGps ~.s
fomned bj a contiguous curve connecting the successive peaks of the bISi C
voltage wave.

3,4 Unsaffeconditio~. Am unsafe conditioc is any condition \5th~n the
pover supply that jmpuuizes the safety of the compnwits or utili~ati~r’
eqtipnent or 6ysttm.

3.5 utilization ec?uislment. Utilize.tionequipmnt till be considered
as comprising either an individual unit, set, Or a complete system h
which the power supply output is applied,
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4. GmIZUiL REQUIREMBJTS

4.1 Atica ticm of standard The requlmmnents of this standard SW
be applied ta static, solid state“power supplies as indicated herein.
after:

4.1.1 %UiF Ult. The requirements of this standard shill be applied
to static, solid stcte power supply units, or static solid state power
supply systems that are intended to operate as individual items or to
operate 88 part of a ndlitary electronic 6y8tem.

4.1.2 Pow= Surmliea. The requimsments of this standard shall be
applied to static, solid state power supplles or power supply systems
vhich incorporate any or all of the followlng electriosl to electrical
tran8formation8:

a. A.C. to A.C.
b. A.C. to D.C.

D.C. to A.C.
:: D.C. to D.C.

4.2 Internal transient recocnltion. *The int-ction of stitches
with energy s+~rage elements Initiates voltage and current transients
witinlna power supply. In &daitioa, voltage and current transients may
apper within a power supply ceused by line and load transients at Its—.
texininals. ‘f’helmternal transients resulting from combinations of these
effects may cause fail.wre‘Eyexceedtig component specifications, Power
supp)J.es slxii be extined to determine the existence of transient
cum-ent, voltagt or =~ergy ptises generated by surges, spikes or level
chs.ngesresdtiDg fram combtijation=of:

a. Equipment turn-on
b. Equipment burn-off

Step changes i~ line
:: Step changes M load
e, Operation of internsl switches

Tne axamhation shall be made using instmmentation which can detect
transients over the frequency range from D.C. to 10 MHz.

.

...3 ‘lkansientmaunitude. The amplitude and ener~ content of
existing transients shall be measured to insure that maximum ratings of
aU exposed so~d state components are never exceeded under worst ease
operation including steady state end dynamic conditions,
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4.4 @ternal transient conk;o~o Power supplies shall not produce

voltage, current or power tranaienta, during the course of operation,
which affect the life of the semiconductor complement or create an unsafe
condition.

4.5 Qualification. All solid state power supplies furnished under
this document shall be tested for compliance with the requirements
specified herein, in addition to those of the equipmnt specification.

4.6 Desizn. AU power supplies, during the design engineer-
phase, when final components have been selected and specM’ied, SW
tisure that internell.~generated transients end those produced by
operation of the power supply, duzll not exceed the mexl.mumBpecified
rathgs of the aemlconductmr complements.

4.6.1 Chamze in desi~. The procedures epectiied herein shall be
repeated whenever the design is changed, end whenever any transformer
diode, rectifier, transistor, or thyristor is substituted for those
specflied and specifically covered by the contract, military specifica-
tion, Government approved drawing, or subsidiary document applicable to
the pwer supply bel.ngprocured, unless the item substituted is an
identical item meettig the same specified requirements. Uhenever First
Article Tests and Evaluation is pert of the uontract, the procedures of
thiS Standard s~ be ~ Of BUCh tOStS.

—

&

i

Page 4
of 10 Pages

)

Downloaded from http://www.everyspec.com



KKL-sTfu?81(EL)
—-- 10October 4968

5. D- REQUXREMW!IS

501 Maxn2rement Doints. Transiemt measurements shall be made at
~tical points In the power supply. orltioal points shall be Con-
sidered to be at soMd State devioes within the d power flow
circuitry, the electrical bus sup@ying uxiliery control end logic
circuitry, protective and sensing devices external to pouer flow and
Oontrol circuits. If the measurements of 5.2.4 indicate the presence
Of t-simti, th ~98SW8ENNItS Of 5.2.1, 5.2.2 ad 5.2.3 8hsXL be COn-
ducted on components of the control and loglc sections.

5.2 Measured variables. For each of the measur=~t points, the
follo~ measurmente ~ as approp~te, shall be made. The measurcmmnts
shall be made tie performing the tests described k 5.6.

5.2.1 Diodes.

a. Peak Inverse voltage
b. Peak fOX’WXd ourrent

5.2.2
vol*e.

5,2.3

*anoietors. Odlector currentmrsue oollectar to emitter -

‘mm Istorg.

-. a. Peek imverse voltage
b. Peek forward blocking voltage
c. Anode ourreintversus time

5.2.4 Control or 10Ac Ck Cuit electrical bus. Peak mltage.

5.3 Test conditions.

5.3.1 Ambient conditions. Unless otherwise specified hereti, or in
the Individual eqtipnent specMication, all measurements and tests shall be
made at standsrd ambient conditions. Standard ambient conditions are
defined as:

Temperature 23° ~ 10°C (73° ~ l&F)
Relative Humidity 50 percent $ 30 percent
Atmospheric pressure 725 + 50

- l15nmIof mercury -
(28.5 + 2.0 h. of Xllercwy)

-4.5
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““ When these conditfone must be cl&ely controlled, the followhg
maintained.

Temperature 23° ~ 1.4°C (73° ~ 2.5’%’)
Relative humidity 50 percent 2 5 Pe==t
Atmo@eric pressure 725 + 50 of meroury

- 1.2%m

shall be

(=”5: ;“: ~“ of =-)
.

5.3.1.1 b-mramnts of test conditions. JU measur==ti of test
conditions shall be made with Instmments of an accuracy specified in
5.4.1.

5.3.1.2 Accuracw of test anOaratus. The accuracy of instmments
end test equipmnt used to control or monitor the teet parameters, whether
located at a government testing laborataxy or at the contractor!a plant
or approved commercial testing labwatory, shall be verified periodically
(at least evexy 12 months; preferrably once every 6 months, unless the
contxuctor procedures prepared to satisfy the requirements of MIL-C-45662
for calibration qde of specific tistmments, specify othetiae) to the “
aatisfaction of the procuring activity. All instruments and test equipnent
used in conducting the tests specifiad herein ehal.1:

6. Conform to laberatorw standards whose calibration is
traceable to the prime standards a~ the U.

b. Have en accuracy of at least
the -able to be measured. In the event
accuracy and a requirement for accuracy in
standard, the latter shall govern.

c. Be appropriate for meas~

5.3.2 Inwt voltaze.

S. hLr&8U of Standards.

one-third the tolerance of
of conflictbetweenthis
any one of the tests of this

test parameters.

5.3.2.1 D,C. w wer suml ies. The upper and lower limlte of the nomal
operating voltage band specifiedin the detailed equipmnt or system
specification.

5.3.2.2 A.C, rower suml.ies, The upper end lower limits of the
noxnml operating voltage band, at the nominal operating frequency and
phase dis@acement, with negMgible voltage and frequency !mxhd.ation,
as specified in the detailed equipnent or eystam specification,

Page 6
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5.3.3 Loads<

. Mmmal load termination equivalent to the load apeclfied
in the tid~vidual equipmnt specification including reactive oomponenta.

b. Open cirouit output tenninab.

Sh t Circuit output, if short circuit operation is required
by the ind~hdm equipnent specification.

5.4 Test Data. Test data shall include complete identification of
all tests and accessories. The data SW include the actual test
sequence used and ambient test conditions recorded periodically during
the test period. The test record shall contain a signature and date
block for certification of the test data by the test engineer.

5.5 Data anal~ais. The date gathered during the tests of 5.6 shall
be compared to the solid state device madmum ratings to insure that the
measured transients ~ mainteind uithh specified limits of components.
Detdce parsme~s to be checked include the foUoui.ng:

a. Diodes.

1. Peak inverse voltage
2. Peak forward current

b. hS.IMiStOT8 .

10 Peak voltage
2. Peak current
3. Safe operating area versus time

c. ThWistors ,

1. Peak inverse voltage
2. Peak forward bl cklng voltage
3. !!Maximum pulse It
4. Rate of rise of forward ourrent
5. P* forward current

Page 7
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5.6 Test Measurements. ““

5.6.1 Tests, mmeral. The fo130tig tests shall be performed in the
order approved In accordance with 5.6.2 in addition to those required by the
det.ailedequipnent or system specification.

5.6.2 Test Plan. The contract-orshall sutsultthree (3) copies of a
test plan to the contracting officer’s tec~c~ representative (OOTR) or
designated representative (OODR). The test plan shall be sutad.ttedprior
to the date the contractor or Gove~~t has. SCkIdded presutsnissionor
preproduction tests. The procuring =tivity shell, after the test plan is
received, furnish to the contractor a statement of Bpproval accompanied by
one copy of the test plan bearing an appropriate stamp ‘APPRWIDn; or a
statement of disapprov~ accom~~ by ~ -licit refiew of the deficiencies
of the test plan requiring correction. Uhen a test plan is disapproved, the
contractor shall prepare a new test plan end submit three (3) copies to
the (XITRor 00DR for approval. The test plan shall include, but not be
Mmited to, the follotig:

a. Time schedule sequence of tests

b. Procedures for all tests necessary to demonstrate compliance
uith this standard, acceptance test~g of the individual equl~ent or system
specification and their subsidiary documents.

c. Ellockdiagrams for test setups.

d. Identification of test instruments and certification of a
calibration system in accordance with Specification MILG45662.

5.6.3 ~nuut voltage variation tests - f~ lad . With the normal
full load temnination applied to the power supply,”the intexzlaltransient
measurement shell be made during each of the fol.louinginput voltage
variations:

a. O to high lhe (tuzm-on).
b. High line to 10U line (step change).
c. Low line to high line (step change).
d. High line to O (turn-off).

5.6.4 Jnm t volt.ajzevariation tests - short circuit. With the power
supply output temi.nal.sshorted, the internal transient measurements shall
be

at
of

taken when the input volage is varied from O to high he (turn-on).

5.6.5 Output load variation tests - hi~ line. With the input voltage
high ltie, the intermil.transient measurements shall be made during each
the fol,loutngload variations.

a. No load to full load.
b. Pull load to no load,
c. No load to short circuit.
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— 5.6.6 Power dissfmtion. Ui& high l.lnevoltage applied, and the
ambient temperature at 65 ~ 10°C ( ~9° ~ 180F) uith fuU load termination,
the semiconductor dendce power dissipation shall not exoeed the maximum
specified for the device under temperature equilibrium oonditione.

5.6.7 Pulsed enerm teat. A etep mltage shsl.1be a&ed at a lwal
of 20 p8rC~t greater than the specified hi~ Me v01t8ge with the noti
load. The peak pc are applied to the semlconductore during the I.ntennd
until equilibrium conditions of voltage and ourrent are rsached shall be
m*8ured to tisure that these peak powers are within the maximum ratings
of the 8amioonductore.

5.6.8 Acceleration atreee test. With an tiput voltage 20 peroant
v-r ~ the swctiied high line voltage and normal W load
tembation, the power supply shall be operated for a five buts i.n~
ulth no componant degradation or fallure.
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