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4.0 INTRCTUCTICH

This doct—eat coantains the qualificatica test requirezcants for the Boeing bullt
X-20 electrical power distribution system and electrical systan cecxzponents,
reference 3.1, 3.2 cnd 3.3, Sable 1, below, outlines the qualificatica test
docurcntation for the above equirzent, reference 3.1, paragreph l.l.3.2.

TABLE 1: QUALIFICATICH DCCUIZNTATICYN FOR BOZLLG EUTID ITZS
07 X=20 EIZCTQRICAL SYSTZM

SUBJECT DOCUENT NO. I

Aft D.C. Fuse Panel .
Aft Reley Parcl,
Blocking Dicce,. ‘
Electrical Distribution Cys.,
' Forvard A.C. Fuse Panel ..
Qualification Test Requirements D2-80377-1 Forvard D.C. Fuse Panel
) Forvard P2lay Panel
Yain Power Eox,
and }Manual Flight Control

Fuse Panel
Qualification Test Procedure D2-80377-2 Vol.I-I7 Saze as above
Qualification Test Report D2-80377-3 Vol.I-IX|Same as above
Qualification Test Log D2-80377-% Vol.I-iX|Saze as above

The electrical systen operation, performance characteristics and power quality
requirements of the X-20 glider are specified in refereaces 3.4, 3.5 ead 3.6.
Qualification tests arz required to verify that the electric systen will toth
deliver the required quantity and quality of electric power necessary for glider
operation, end protect the system from abnormal conditioas. )

Qualification tests for purchased equirment itexms of the X-20 electric systen
are to.be found in the source ccatrol drawings listed in table 2, below.

' TABLE 2: FPURCHASED EQUIFMENT FOR X-20 ELECTRICAL SYSTEM

ITEM SOUFCE CCITROL DRAWIIG

APU Restart Battery 10-81139-3 & =k

Dead Facing Switch 10-81116

CGenerator & Coatrols Unit 10-20902

Glider/Eooster Stazing Connector 10-81C60

Ground Urbilical Connector 10-81010

Hatch Jettison Eattery 10-81139-1 & =2

High Temperature Connector 10-810C3

High Temperature Wire 10-81005

Master Varaing Light System 10-81i34

Overheat Dotecting Systen 10-81112

Thermocouple Sensors 10-20924

Transformer - Rectifier 10-20903
REVISED : ey | Yo | N0 p2-30377-1_ N\
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5.0 CEVERAL REQUIRDTENTS

5¢1 Test Facilities The epparatus used in corducting tests shall be
capable of producing and maintaining the test conditions required, with
the ecuipzent under test installed in the chember and operating or non-
operating as required. Chaases in test chamber conditions may be the
maxirum permitted by the test choamber, but shall not excced the applicable

requirements.

5.1.1 Volume The voluze of the test facilities shall be such that the
bulk of tne equipment under test shall not interfere with the generation
and raintenance of test conditions.

5.1.2 ' Heat Source The heat source of the test facility shall be so
located tnat radiant heat shall not fall directly on the equip:.ent;und.er

test. -

5.1.3 Standard Conditions Conditions for conducting the equirment
operaticral test ckall te as follcws:
(a) Temperature: 25 :10°C (77 + 18°F)
2‘b; Relstive huridity: 90 per cent or less
¢) Barcretric pressure: Local standard (correct to 28 to 32
inches of rercury if so specified in the zhplicable design

requirements.)

5.2 YMrasurerents All rmeasurerments shall be rade with instrurents
the accuracy of waich conforms to the requirements of Bulletin Nr 520,
dated 17 lay 1960. Unless otherwise specified, the maximum allowable
tolerances on test conditions shall be as follows:
(2) Temperature: Plus or minus 2°C (3.6°F) exclusive of
instrurent accuracy.
ﬁb; Altitude: Plus or minus 5 per cent (in feet).
C) Relative humidity: Plus 5 per cent minus O per cent of
R.EH. value. :
(@) vibration explitude: Plus or mirus 10 per cent.
e) Vibration frequency: Plus or minus 2 per ceat.
f) Additionzl tolerances: Additionsl tolerances shall be

as specified.

53 Test Secuence: The tests shall be perforred in the numerical
sequence speciried in Table 3, paze 9.

5.4  Performance Record  Prior to conducting eny of the tests

specified hercin, tie ecuirzent shall be subjected to & functional test

under standard conditicas end a record made of ell data. This data chall
provide the eriteria for chzcking satisfactory porforzance of the equiczent
during or after enviroarmental tests. VWhere the design requirezoats establish
the level of ascceptable performance for the test procedure, a detailed pre-
exposure perforzance record skall not te made. Egquiprzeat in this latter cate-
gory shall be operated prior to test to insure that no malfunction exists.
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€nd prior t©o test, w.2 eiuipment shall be coperated au;fi:ientlf to 1n4‘~s i
taat no :alx mation or duomase was caused dus to faulty installat |
procedure or handiing. '
5.6 Critoria for Pailurs Daterioraticn or chanze in performance of

any subsysteuq, ccaoneat, or wit which in eny manner could preveat

ihe equirment Irea: _-ting tie mission requirenents shall nrovids reasca
to coasider the equitment as baving failed to comply with the coaditicus
of the test to which 1% was gubjected.

5.5.1 Tallure of Tarts Wiea a vart falls during test, the test shall
be st oupeu wld W sar.ure analyzed and revorted throush the establishad
f24lure revorting procesure. wWoere the failure of the part adversely
afizcts other equirnment, taen all previous tests shall be rerun on the
equizment with toe replacement part installed.

'~~*~1‘a*'~1 Chask Followinz installoticn in tha test facility !

5.7 Braluation a¥ Pard-mend  Vhen so ‘stateds, the equirment wnder-cing

%0 T i

test shall ce onerated %0 Tesmit perrormance data to be :t.in:d, or lisected

for evidaonce of srioraticne s peorformancs data of the egquitment ciier |
test conditlons oJ&ll ba satisfactorily comnarable to tnat obtained in |

ccmpliance with S.4. ZAny deterioraticn cbeerved shall not exceed that doiined
1n 5060 A

5.8 Ouality Assurancs

5.8.)1 Configuration Control and Accountability

5.5.1.1 Cualification test pover boxes shall b2 reprezentative of the f11~ht |
hariware. Cifferences between the gqualification test boxes and the flignt herd- |
ware for the Gliier 01 shall be defined in the qualitication $easl-procciures.

£.2.1.2 In cases where availability of ZAC etendard or 27-AXiX parts {¢u0h as !
resistors, relays, diolea, ete.) are such &8s to deley sutstamtislly the cualfiico.d
tion teat prosram, surstitutions will be made with paris nearly identical ia the |
ehnraectericstics beinz tested, In no case shall the parts to be used In T2
gualificstion test boxss be superior to these used in the 1li,nt hardware. ihcte
substitutions, alonz with an explanaticn of the diiferences, will be )n.Lnrd in
the oualification tectrrocedures. The perts to be used in the flirht poo-r Bores l
|
.
|

@ !

will be separately quaiilied under iniivicdual speciiication conurol d4r-.+ingse

5.28.1.3 The electrical power box gualif zOution test samoles will be buil%

to drewings relemsed for glider Ol. These drawings will also ‘iniicate Lhe
differences between the flizht herdware and tne cualifieation test boxen and will
be used to eonirol tae conriguration orf qualification test boxed.

.

i

|

5.~.1.l moy and AICH changes in the flight hariware will rot necessaril te '

) oratei in the qualification test xuplgv. ror each change, the .asiza !

y deteruins wietner the change is of sufficieni mammit JGe 10 violate }

3 | ‘> and oaly if vo, will the charge be incorporated, The drawing3 H

rited in item SeB8elel above will Le maintained to show tne status of chonge '
incarparation in quelification test somnlen,

-1
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6.0 TIOT REQUIRRENTS

6.1 -~ay=l The tosts outlised in this secticn sball de perforzed as
gyeeifisd 2 .adle 3, luge J.

6.2 Timmerion Th3% A vieval lnspection siall be cndueted to detorml

eriipment cocrTance witli remmoct to welisat, raterials, rechanical details,
celmmasaln, dlmensicral escwrecy, clectrical clrsuitry end finish reirecents

af? “%a o~ licable specificatieon exd productica drawings. Actual weiguts shall

be tavulatcd.

€.3 (-s=atioral Ciecies Cperational checks suca as encrgizatiom, dee
enemzleasl 1, interlocis, switelling fmeticas, transter fmotions, linmiting
devices, cic., €uall Le conducted to demonstrate equipmest perfarmance in
co-plimnce with the linits end toleraace gpecifried in the design requircments.

Thuie cata szall be recordsd.

6.b rosam Parfe—mnce  Tests chall be verformed, uslsy stanlard ccalitions
of eavir: A% 1O @i.tre wos Prover fwetioning sad eomatidility of all
gystem elc.ocats waea ianterconnecied t0 cimuiste toe gllder installatica.

(a) Taxe into sccount all possible corzal cperating ecaditicus.

(b) Take iato mccoumt erercency end ebnorral conditicas such
as faults, maliwmeticas of equijaeat end Lnproper cpersting
procedures.

(e) Deamstrate that the system fulfills its desiza requirenents.
This rhall entail the fwnectioning of all cysctem requirenzuts.

6.5 Tk Tormeratwes The test gpecimen siall de subjected to & toherature
ghall be raintained ia the test crauber throuviout the exposure pericd. AL ths
ceaclusicn of the exposure pericd end vhdle coill at (e test leiperatire. e
eqaipment shall be cpemted as rmocified 1a 5.7. The tomerature siall be
roturned to 1hat of stedard conditions end the equipness ejsin operated end
inspected visually es gpecifizd in 5e7. <

6.6 AM4ituls The test specinen chall de sudjected %o en ambleat rresswre

of 0.02 poia (1,0,000 feat) o 1oss and aa eroicat tenpersiure of Lo0-F.

The equimucat ccall be maintained under these conaitisas lor cne bour. At the
ccaclusica of this pericd and viils altituds ond toiperstize comditions are
raintaines, the test roocinen sinll be cperated for two howrs wita lcad followed
by operation s specificd in 5.7. Q

6.6.1 Toot Modiffesiicon for T-R Diods Assexdly

D . The Torward A.C. Puse Panel, Forward D.C. Puse Pamel, and Mamual Flight
Control Fuse Panel will not be tested to this requirement besccouse taey
econtain materiale, parts and procesees identical to those of tha ¥ain
Power Box and will, therefore, be gualified by similarity to the dainm
Powar Box, see TABIR 3,

of 160% - = @ ;.rica Os 43 hours. A relative lumidity of 206 wore tiaa 15 yerceay

——
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a press

£.6.1.1 -“*“.'_1:_ ™e tast s‘m b2 condusted per 6.6 with & 50 + 0.5 vuit
l1ocd end e ool air flow of 2.7 + 0.02 paunds per migute at 859 * 207 with

wse drop 8eT0S8 Gaa 2)-21257-1 azsembly of 2.0 5 , tadkes of water

viea load s reguired. Dlode case tempareture nust act -ticeed 1209 + 292 (2u3%9).

6.6.1.2 Ioos of Conling Test cperation per 5.7 of €.6 mast inslude cpematica
vith 0o “orcid &L® cooiine end tua rouovug lesd conditicas: 5 to .5 ninutes

at 30 # C.5 wvatts lecad followed by 3 howrs + 0.5 = minute at a lcad of 1 ~ 0.1
wast. Dicle case temperature per wiis tast Sust not exceed 40P & 29C T24orp).
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Y Aoczleration Tha %o3% spasizen skall be mounted in a suitabdle
centrifuge and suojected to the following stonxy accelerations, in suecession:

Direction of Azceleration iqlorﬂtion G's
(Glider Reference Axes) (_ &5 Tolerance)
Porward -
ALY C 242
Vertiecal 4.5
Vertical 1.1

The accelerations shall be maintained for two mirutes in each direction, or lomzer
4f required to check the cperation of the item, The test spccizon shall b2

ocusly monitored during the tests, and the acceleration-time data included in tle
test report, The to5t speeimen shall show no iailures, malfunctions, or oui=-uie
tolerance perfornance as a result of the tests, \

‘08 Shoek

§.68.1 Crash 8a%e%y Shock The test item shall be cepadble of withstandirng the
accelerations as 1olicwva:

Fwd A,C. Tuse Panel, Fwd D,C, Fuse Panel,
Fwd Relsy Eox, 7/R Diode Assy, Yanual F/C Fuse
Panel

40g Aft Aeoolmttou
40g Accelerations 20° to right of tho
aft ¢irection
40g Acceleration 20° to left of the
aft direction
. 10g Acceleration down
; 20g Acceleration upward

-~

Turirng this loading the test item shall rot break apart nor break loose frozm its
mountings, The test item shall not be expected to perZorm during or aiier such
loading.

6.8.2 Bene¢h Handling Shoek The test specimen shall show no dazage and
shall operate as specified in 5.7 after perforuance of the following tests:

8. The test specimen shall be placed in a suitable positicn on a smooth,
hard bdench top. Using one edze as a pivot, tilt up the esuipzment o°¢
that the opposite btottom edge is 4 inches from the bench top, Or =8
high az practicable without unbalance, wiichever is loss, and per=
mit the specimen to drop fresly to Jlrop freely to the benca top,
repeat for a total of two such drops. Repeat using all other
practicable edges of the same horizontal face as pivois,

b, Repeat (2), with the equipzent resting on all other faces cn which
the eocuirment could be vlaced during servicing.

€e Subdicet the equirmant to to-inch frag drops on each face on
whlch ShL2 ejuizaant gould FCA Auri g sServacling 6Ld wusialude

Use the same bench surface as abovv.

operated followinz the test as specified in 5.7, The scceleratinn shall be continu

Uy 4798 2000 REV. 8762 « siea 2
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6.9 vibratinn

6.9.1 mee% Inatella“ion mhg equirment shall be mounted on a suitable
vitrator using actunl mounting trackets, if feasibl:, or a rigid fixture,

6.9.2 Prelininary Scans S4msnidnl vidbration seans shall be econducted in
each of three mutually perpenaicular axes, followinz the envelope of Firire 2y
page 16, The equipuent stall te roneopera:ing. <The eguipment shall be clc=aly
observed during t = mcans, £ad t22 frequerncies and mode shanes of all resonauces
below 200 cps carefully noted,. "we prelirinary scans ghell be repeated with the
equirasrt operatinz, and any changes of resonant frequencies or mode shapey sanll
be motede All data on resonances below 200 ¢ps snall be included in the firal
test report.

6.9.3 Random Vibretion Test Following ccmpletion of the preliminary scans, a
randon vibration test shall be ccrducted in succeasion in each of three rutually
pe.pendiicular axes under appropriate vitraticn conaiticne within the vibration
envelopa of Fisire 1, pago 14. Ihe test turation shall be 1/2 hour in each axis.
The equipzent shall operate throughout the test as specified in 5.7,

6.9.3.1 DEIETED
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§.10 sielectric The insulaticn and spacing of the tes$ aspeciren gh:1l te
capable of witastanding without breakdown a 60 eps zotential of 1500 —olis =3,
{(--- applisd for on2 ninute, between current carryinz eircuits cad any nonecurrens
~ carrying metal part which nay be grounded; eapecitors, semiconduters =ni r~—ound

econneetions may be iigeonnocted as recuirad. This potentinl wvalue applics to
the first application only, where succesding tect applications are speciiied
a value of 1129 volts LT shall be used ref. 3.3.

6.11 Ccrona Note: Thia resuirement applies to Xain Power Box only.

There shall bs no evidence of corona when the !'ain Power Box is operated in a
1005 + .57 nitrosen atmoophere per 5,7 with lize to line voltages from 200

to 230 volts rms and ambient pressures f-om 14,7 peia to 0.01 paia (170,300 feet).
Those circuits used to connect the 10-203502-1 generators to the 10=20302-5

eircult breakers (2) shall be tested with lime to line voltmgee frem 200 to

320 vol%s rme, Ilow volimce parts which may be overstressed at the high voltage
econd’.ion and which rever experience voltazes at or above the minimum corona
orset voltege muy be dicconnscted during this test.

6.12 fzult Proof FNote: This requirement applies to Xain Power Eox only,.

There shall be no feult or short result from tumblingz the MNain Power Sox in a
ehazber filled with 1 + 0,1 pounds of metallic particlea cozposed of steel and
aluairum filines, shavings, nuts and bolta, The chamber shall be tumbled %00
times each in euch a manner theat the motal particles fall ianto end throuzh the
box (1) from the top apd the bottom and (2) from the left and the risht. A 60 epa
potential of 600/200 volts rus ehall be applied between =211 115 and 200 volt

AC/28 volt IC terminals an: the metal structure of the Xain Fower Sox during

the above tumbling. A three phase test potential shall be used for the 600 volt
eircuitae.

compariment, Of the equiprent in the pilot's compartmert, only the Forwasd A.C.
Puse Panel and T/R Ticie will be tevted, The asserblies shall de capable of withe
stov’nhg exposure o a 190 porcent oxygen envircrment at sea leval pressure and
16077 for = period of iwo hours., The sssemblies cheall operate during the teet

per 5.7, The ianual Flight Control Puse Pamel, Forward D.C. juse Fanmel eri the
Forward Relay Box have ‘he game msterinls and precesses as the Forward A.C. Puse
Fanei end will, therefore, be qualified bty similarity. The amzbient shall te
returned to that of standard conditions, end the test article operated and
inspected visually as speeified in 5.7,

€.13 Oziir icon Noter This requirement applies culy to equipzent in the pilot's
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