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Herlsed TABLE 3»    Test eequenc« 

Rerlsed 5.8.1.1 and 5.8.1.2 to define «on- 
figuration requirementa. 
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Page 11.1 -    Added new pa^e to define new altitude requirement 
for the T-R Diode». 

Page 15     -    Delated analyale in lieu of teet for 6.7 and 
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Deleted equipment ooopartment assenblie« from 
6.8.1. 

Page 13 

Page IS 

- Deleted 6,9,3.1, teet Bodlflcatlon for Main Power Box 
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J+.o    n.Tp.oDucTicri 
This docu=eat coatalas the qv^lificaticn test rcqulrecsiits for the Boeins tuilt 
X-20 electrical povsr distriliutioa systea and electrical systaa components, 
reference 3-1, 3-2 end 3.3. Table 1, below, outlines the qualificatica test 
docuceatatioa for the above equipment, reference 3.1, para^rapa i,±.i,ä. 

TABIE 1:    QUAUFICATICN DOCUtS^TIO:! FOR EOEE.'G EUIM ITHS 
07 X-20 EII^TniCAL SYgTCj  

SUBJECT 

Qualification Test Eeq,uire2entj 

Qualification Test Procedure 
Qualification Test Eeport 
Qualification Test Log 

DOCITSJT NO. ITEM 

D2-80377-1 

D2-80377-2 Vol.I-T^ Sane as above 

Aft B.C. Fuse Panel ■ 
Aft Relay Panel, 
Blockins Biode,v 
Electricr.1 Bintribution Sys., 
Forward A.C. Fuse Panel   • 
Forward B.C. Fuse Panel 
Forward Belay Panel 
Kaln Pover Box, 
and Manual Flight Control 
Fuse Panel 

B2-8037T-3 Vol.I-g 
B2-80377-^ Vol.I-IX 

Sane as above 
Sace as above 

The electrical systea operation, performance characteristics and pover f^^V 
requirenents of the X-20 glider are specified in references 3.h, 3.5 and 3.0. 
Qualification tests are reauired to verify that the electric systea will both 
deliver the required quantity and quality of electric power necessary for glider 
operation, and "protect the system froa abnormal conditions. 

Qualification tests for purchased equipasnt iteas of the X-20 electric systea 
are toVbe found in the source control drawings listed in table 2, below. 

TABLE 2:    PUECHASEB EQUIEENT FOR X-20 ELECTRICAL SYSTEM 

ITEM 

APU Restart Battery 
Dead Facing Switch 
Generator & Controls Unit 
Glider/Booster Staging Connector 
Ground Uabilical Connector 
Hatch Jettison Battery 
High Teaperature Connector 
High Teaperature Wire 
Kaster Warning Light Systea 
Overheat Detecting Systea 
Thermocouple Sensors 
Traaaformer - Rectifier 

SOUECE CGITP.OL BRAWPIG 

10-81139-3 
10-81116 
10-20902 
10-81C60 
10-81010 
10-81139' 
10-81003 
10-81006 
10-8113^ 
10-81112 
10-2092^ 
10-20903 

&-4 

1 S:  -2 
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5.0 CETIERAL RS^UIESEITS 

5.1 Test Facilities   The apparatus used in coniuotins tests shall "be 
capable of producicc and nainöainins the test conditions required, vith 
the eculprent under test installed in the chanter and operating or non- 
operatinß as required.   Chanses in test chaaber conditions nay he the 
Boxlnua peraltted by the test chaaber^ but shall not exceed the applicable 
requirements. 

5.1.1 VolT^r.a The voluxe of the test facilities shall be such that the 
bulk of the equipaent under test shall not interfere vith the generation 
and maintenance of test conditions. 

5.1.2 .Heat Source     The heat source of the test facility shall be so 
located that radiant heat shall not fall directly on the equipment. under 
test. 

5,1.3   Standard Conditions Conditions for conducting the equipaent 
follows: operational test shall be as 

(a)   Terrnerature:    25 ±100C (77 ± l80F) 
Relative huaidity:      90 per cent or less 
Earcaatric pressure:    Local standard (correct to 23 to 32 
inches of aarcury if so specified in the applicable design 
requirements.) 

v9/ 

5,2  Moasureaents  All aeasureaents shall be aade vith instruaents 
the accuracy of vaioh conforas to the requireaents of Eulletin llr 520, 
dated 17 I'ay i960. Unless otherwise specified, the maxinum allowable 
tolerances on test conditions shall be as follows: 

Teaperature: Plus or minus 2 C (3«o F) exclusive of 
instrument accuracy. 
Altitude: Plus or minus 5 per cent (in feet). 
Relative humidity: Plus 5 per cent minus 0 per cent of , 
R.H. value. 
Vibration saplitude:    Plus or minus 10 per cent. 
Vibration frequency:    Plus or minus 2 per cent. 
Additional tolerances:   Additional tolerances shall be 
as specified. 

(a) 

(d) 

er) 

5.3 Test Sequence;       The tests shall be performed In the numerical 
sequence specified in Table 3» page 9, 

5.4 Perfor-.saca Record       Prior to conduct ins any of the tests 
specified herein,  the equipment shall be subjected to a functional test 
under standard conditions end a record aade of ell data.   This data shall 
provide the criteria for checking satisfactory performance of the equirueat 
during or after environmental tests.    Where the design requireaents establish 
the level of acceptable performance for the test procedure, a detailed pre- 
exposure perforaance record shall not be aade.    Equipment in this latter cate- 
gory shall be operated prior to test to Insure that no aalfunction exists. 
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best available coDv^^^y

Items are to be tested in the xauserlcal sequence shown.

Tost HM-plo will be uced as a cmcpenent part of aystotn for eyater: testa. ■

^iele will be qwilified by sL-uilarity to Main Power Box, beeauee of i 
Identical Datarlals^ p^rta and *

Of r-iterl-l,-.
-U- .n-'T -o P/ri, A.O. T'‘.c Par’1, t ’o •. 
i ;roce;-’e3.
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tr.d prior to t,io, „ j ov-iiT*acat s^ix be oreratel BUi’iriol‘nPly to Insjt^ 
t.:r5 n or cxaa^e vxs cauiied dia to faulty Installation
proced’oro or handlla».

Tr.-3ttllatl.-n r::-:t’c rollo-.-la? Icstall-tlca In tts test faoillt-/

5.6 rotorlomtlca or caan?^ In porformase of^ — - — - ^--—------— — — - •
any subsj^t^ili, cc joo.-ieat, or unit vhlch In any nanr.er could pr^i’«at 
tie equloiont froa rastlru? ti'* mission rsquircaent* shall provlds reason 
to ccaalisr the equlpcijat &a hAvla^y, failed to comply wlta the conditions 
of the test to vhlcd it vas aubjsotod.

5.5.1 Ttllu-re of Tarta i,lien a nnrt falls tlnrln;? teat, the test abnll 
be stoppeu wlj* vue A^_are aiatlyzcd and re-ported tarou.'i tbs eatabllit-'id 
f.’.ilurn retojrtiaj procciure. Wucre the failure of the tart ad'.-ersely 
affects other equipaent, then all pro'/lous testa ahall be renoi on the 
e^uitcient wl.th tne rsplacet«nt port installed.

5.7 FvnV"\tion of -nt so 3t->.lc V.s, the STulrtotat unlar oln;;
tost shall -u c ■ jrut.; t~to~ v.-nxt perforrancs data to be obtain j1, or lrt-«cted 
for e\-ld:ncc5 cf <: i ttrlorat.ca. uV.a : oiTortnncs enta cf t:-.j c---.V-nnat u :.ujr
t<;3t conditions ehall bo sa-isfautomly co’rv'raole to that obt J.r.ed in 
ccn-)liaaca vlth 5.^. My uc-terloratioa observed ehall not exceed that iuilned 
In 5*6.

5.8 tSBurnras

' 5.8.1 Configuration Control and Accountability

5.a.1,1 Cualifieation teat po-^er boxes shall ba ropreasntntivo of the flirht 
hnr.lsrare. bifferer.cea between the qu«lificatijn test oorer. and the fli.i;.-3t hBnt- 
«ar« for the Glluer 01 shall be defined in the qualification te.it-procc liirea.

5.3.1.2 In eases where sY.-^ilability of hAC standard or 27~X1IX carts (t=-:ch as 
resistors, relays, dioJes, etc.) are such os to delay sucotnntlrlly the? r-uiliii''.'’« 
tion test prcTmn, suistitutlons will bo male -islth parts ne?irl/ identi; -1 in the 
ch-'U-acterlcticu bcin.-: tnuc :d. In no c;ise shall the r»rts to So uued t". *.ne 
quailflC' tioa tost tcxsc te ouperior to those uncJ in tne 111. ht hard-.^..re» .ixto 
substitutions, alonji? .vlth an e'.'Planaticn of the differences, will be deiined .n 
the ouallflcatlnn tcstrrccedures. Ihe perta to b« used in the flt.-ht po- '-r bores 
hUI be separately qaoxifiud under indivioual specixxcatlon contx-ol

H'

i

5.8.1.3 The electrical r-> .er box qualifieutlon test oanolee -will be b-tlTt 
to Ircwin.Ta role<-:ue.i for rliier 01. I.iC-ae dra.vinas will also iniicatc -ne 
dlffax-er.ces bot-eeen the fli;tht herdwara and the r.unllflentlcn tost toxoo *uti will 
be used to control tue confiruration of qualiiic-ition tost boxeo.

5.3.1.4 .end A;C:i chr.n;i:8 in the flight hardware will not necessarily be
:n;or?orui,n In tne nu-alitication teat eanplea. ror eec'a chann-', the 1; n

XI deterx'.ir.e 3».;ei:ner the cn m><e is of cufflciont r.'-'T^itude to viOfite 
, .1^ -.--and only if to, will the c.-.un^e be incorTwratel, the drn.vln,:;3
. ..ritku in itea -3.8.1,3 auove will le nalnxaine.i to anow tae status of change

!lnrorrinT.,tlon tn cn»Hfiratlon t»«t e-wploH.

I

i

\
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6.0 t::3I MKOTauars

r --^4^ Th* torts outliasd la this sectlca shill h# parforaad is 
t:;cclfiea i-i .^Is 3»
6.2 A rlcr-al lr.r?«etlo?i shiU te c^aiuc^id t« ictzrrzU:*
e'r—raeat ccra; caraaco vita re^^oct to vel"at, t&tcrlAls, nssLsclcal dcaills, 
vcr::^aafllp, ciiraasla-ia •aa'jracr, electrical cLrrrltry i-ad finish re^i-rerwxts 
of ■t>.s &~'ilc*ols speclflcitiai lad laroduetloa dnslags. Aetsil »sl£;its still 
h* tal>ulstcd.

6.t o-'‘-^tlaraa C-.ec'is Cpentlcml checks such as energlsitloi, ds- 
eaer:!:i20tl7r, ir-/:rljc:^£vltc.-f_--r fjrctican, trrasfer f-jr.ctiomi, ll=ltla< 
derlMS» ctc.f e;^ll be ccauucted to deoaostrsts erruiiosat perfcraaowe la 
ccrpliaace vlth tie Units sad tolenani specified ta the desi«a req^xlreasots. 
this uits si^sil he recorded.

r-.—n -va-e Tests chall be iPtrfortaed, usir-t stanisrd ccndltlaas
of earlrc- ■-ar^5r»u-r.rT eos nccr<3r fuictlcair-t sad ca-xitihillty of ell 
STStea edca.ats voea laterconaecved to stoiista toe e^lui^e la&tsl Istloa.

(a) Take into soeoust 11 possible aarasi operstlsft eosditicns.

(b) lato sccoyat ererceaey sad sbaatml eondltloas such 
IS faults, mlfvaetloas at s«ulposs« sad ixparofsr operstlas 
procedures.

(e) Desflcstrate that tbs srstea fulfills its deslsa raaoixaemaU.
Bits ehsU eatsU the fm<rtloain>i of all cystea re<iulreoeats.

6*5at lC0°y : 
cbsll

'h Trr-vrmture test speelnea shall be subjected to s tca^srstore 
.rVYIrloa oj Iw hcnrrs. A relatlTO lunidity ct act sore t:na 15 ycrcsat 

bo raintsloed la tlio test cratAor throu-hoat the eacpouvaro period. At tbs 
ccacluslca c* trs er^oaiffo period and vhllo c.lll at tl:8 teat tci-peratiro. Sbs 
o<^olpaeat f-bo cr'cr»\tad as r~-oclfled la 5»Y» terTirstura s-ViOi bo 
reVrmed to v-at at stc.uspd cccatUana ••'4 toa equipnaat a;aia ojorated sad 
laopactcd visually as c^cclflad la 5*7*

6.6 Bjo test spaclaoa chill bo s-AJeetod to aa uAlent Trcoooro
of 0.02 rola lijb.ooo feet) or Icoa and aa c Jloat tsOTeraturo of luO'f.
The eeulTtrcat esall bo raintatnaa uaaor taeaa coaaltlsia irr cao hour. At the 
ccaclu-lca cf this rarlod and vails altltuOs end tcriTeiafrro ccailtlcns ors 
ralataire 1, the t«at e'N^olriaa t.:*vLL be eoerated for two hours vita load loUowod 
by oparatlaa as spoclf lod in 5.7*

6.6.1 Tort MoAlfleatloa fer T-H riois Asrcnbly
The Ponrnrd A.C. Fuse Panel, Ponrerd D.O. Puee Panel, and Manual Pll«?ht 
Control Fuse Panel will not be tested to this requlreaent because they 
contain naterlale, parte and proeesees identical to those of ths Main 
Power Box and will, therefore, be qualified tgr slallarlty to the Mala 
Prwar Box, see 7ABL2 5.

ut 4?t« 2000 wev.
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6.^.1.1 t'-jkU. coniostal yer S.6 irlth a 50 ♦ 0*5 '■"tt
l-~.v4 *ad air flow o? O.T ♦ 0.C2 pouad3 Twr nUX'-ita at 65® * vlth

a r-e-: ,ur>i Ci-:p a=ro3j tlia
vbea load ia refuirad. i^loda casa taa?<iratura sujt aoi'i^caed IC-O® ^ ('jU3®7).

6.£.1.2 of C-vli.'?* loit cpcratloa per 5.7 cf £.6 mat include 09-aratloa
vitb no ;’jr«;ca air cciu-at and -tie foUavins lo*d eendltioaet 5 to .5 :iin«aa
at 3D ♦ 0.5 v^tt3 lead followed b7 3 hour* ♦ 0.5 nin-ato at a load 0^ 1 ‘ 2*^

'llole ease teaparatw par this tast'exist aot cxcaed I%D® ^ 2°C ut4^).vntt.
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5.7 si *T«'ri;in Ths toTt •M3l2!i*ii sksll b» tRouated In • anoltabl*
ctatrl^Jg* and 8'j3j«ot«d to th« follawln* ataa-i/ acealeratlons* la •ueecsoioni

21r«ctloa 0? ASdaloratlon 
(Ciidar liaftranea Axts)

?enrard

Aft

Tartieal 
Tartleal 
lataral

Aec^laratlon O’s 
"oloracca)

. 7 
2.2 
4.5 
1.1 
♦1.5

Tha aeealeratlens shall ba calstalBad for two alautas la aaoh diraetlon, or ler^ar 
If required to check the operation of tha itea. Iha toot ap'oiem anall be 
oparatad following the taat aa apeeiflad In 5.7. Tha aeealeration shall b« crntlnu- 
ouolr tonltorad during tha teats, and tha accalaratloa-tiaa data Irsluicd in ♦...a 
test report. The t?at speeiRan shall show no i-^lluras, aalfUnotlorat or out-^^- 
tolarsr.ea parforaaaea aa a rasult of tha testa.

6.a Shook

6.6.1 Crash Sr.ffty ShoeV Tha taat Itaa shall ba capabla of wlthatandlr^ tha 
aeoalaratlooa as xolle«si

rwd A.C. ?usa Paaal, Fwd D.O. Vuaa Panel,
Pwd Hala/ Box, T/H Dloda Asair, kaxwal p/C Puaa 
Paaal

4 -

y '" 40g Aft Aeealaratioa
. ^ 40g Aocclarations 20® to rl|^t of tho

oft direotlon
40g AcceleratloB 20° to left of tho 

^ , aft dirtetloo
lOg Aeoalaratlen down 

, 20g Aeealaratioa upward

Purleg thla leading tha test itaa shall cot break apart nor broak loosa froa its 
eo’intlrqs. Tha test lte« shall not ba axpeoted to porfox* during or altar auca 
loading.

6.8.2 Banak Bandlleg Shook Tha taat apaalaaa shall anew no daaaga and 
shall oparata as apaelXlad la 5.7 after pan'oi'uaaca of tha followlag testat

a. Tha test apeelBaa shall ba placad la a aultabla poaltioa on a &aooth, 
hard baneh top. Using ona adrt as a pivot, tilt up tha eeulpaant eo 
that tha oppcelta tottea alga la 4 Inshae froa the binen top, or as 
high as pr*<etieabla without unbnlanea, waiehsTer is leas, and per* 
•it tha opaelaaa ta drop fraaly to drop fraalor to the ber^a top, 
rtpeat for a total of two ouch drops. Hepeat using ali other 
pmetleabla adgaa of tha seas horlsontal faoa as pivota.

b. Bapaat (a), with the equlpaent resting on all other facaa cn which 
tha aoulpasBt eould be clacad during aerrlelag.

e. Si'bVet the avil - xtt to t fr?j aretp on eectt face oa
which ..iS t;ui; c.— - J a*-Tvici::i and
Uaa tha saaa bench aurfaea as abora.

ry.'< »tv. • •«,

S'.'M_ _

••.i :

r-.. -V t-V/ ;A«). J2^ria77-1
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6.9 Vibr-.t 

6.9.1       Tsst InatallaUon ?h. equl^ent ehall bo mounted on a witabl« 
Tlbntor ualng actu.il zountlr^ cracketa, if feasibly or a ri^id flxtur«. 

« q 2       Prellnln-ry Scans Slnuaoid'il rlbration aeana ehall b« conducted In 
•ich of thrtj« nrutu^lly perpsnaicular axes,  following tho onr-lope of Fi.-^ra 2, 
Z* 16. Th    e<ul^ntPshLl be non.opar.:in?.    The e.uip^nt ^"^ ^^ 
obac-red during t - «cans, e-id th-J frsquer.cies and node shapes of all ^onn-cea 
bel^20O ^3 carefullr nitod.    Ih. preliminary ac.ma ehall be repeated with cho 
.q^ent operatln,. and any changes of sonant tTequeuclea or ^od. J^P«^1 

be noted.    All data on resonances oelo. 200 ops snail be included in the final 
test report. 

6.9.3       Eandom Vibration Teat Pollowin« ccapletion of the prelifflinary scans,  a 
random ribration teat shall be cenducted in recension in each of three r.utually 
JTp nalcular axes under appropriate Titration conaitiens "^^^ 'i^^10" , 
invelope of Fi^re 3, P^O 14.    Ibe teat duration shall be Vj hour in each axis. 
The equipcent slxall operate throughout the test as specified in 5.7. 

6.9.3.1    DEISTED 

UJ mt azz ncv. 8,43 
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6.10 :.iql-Ctrl’; Zh9 ir.i’jlatlca spacing of th« tes^ aFeeL~<»n ah-.H te 
eapabla of wlta3tots<llni5 without braakdown a 60 c?s potential of 15C0 'rol-o futa, 
appliai f;r =r.; batv/cea cirrant cirrylat clrcuita cci c^y nsa-curroat
carT7lr» net-O. C’rt -»*ilfih ray b* grour.dedj capacltora, aarlconlutora ani .~roua«l 
conacotloaB r.-'y be Uooonr.octort *3 roculrad. '.'hla potentlr.l walue opplioa to 
the first applic'.tloa only, vt^re e-jcc-tiln,; tejt appllcatioas are apeclfied 
a ralua of U2p volta a^iall be used ref. 3.3.

6.11 Ccrcra Notei Thla retulreaent appliea to Power Box only.

There shall be no erldence of corona when the ’•ain Power Box la operated In a 
100,i * .b' nitro-en atronphere per 5.7 with line to line Toltagee froa 200 
to 230 Tolte raa and ambient preasurea f on 14.7 p«la to 0.01 pula (170.ICO feet). 
Those circuits used to connect the 10-20502-1 genemtore te the 10-20302-6 
circuit breakere (2) shall be tested with line to line Tolt^.gee fret 2C0 to 
330 To’te rza. Lew eoltere parts which aay be overstreseed at the high voltage 
eond'.ion and which never experlanoe voltages at or above the ninimim corona 
onset voltege may be dlcconnacted during this test.

6.12 r»iu!t Proof Kotei This requlreaent applies to Main Power Box only.

There shall be no f«ult or short reoult froa tuabllng the Vain Power Box In a 
ehsnbor filled with 1 ^ 0.1 pounds of motallle particles composed of etecl and 
alualnua flllrrs, shav'Ljge, mte and fcolta. The chaaber shell be tuabled 3C0 
tiaaa each In euoh a manner thet the natal partlolea fall into end through the 
box (1) fro* the too and tha botto* and (2) fron the left end the rlrht. A 60 ope 
potential of 6CO/2CO volta me shall be applied between all U5 and 200 volt 
AC/23 volt rc tcralnels an"; the -netal atructure of the -tain Power Box during 
the above tumbling. A three phase test potential shall be used for the 6C0 volt 
circuits.

6,13 C.rl-!f 'icn note!____ _____ This requiranrnt aroUwo only to equipment In the oilot'e
coap-rtrert. Of the eiulprant in the pilot’s compartaert, only tha Foreard A.C. 
F’uae Panel and TA rieie will be teited. The assemblies shall be cnp-'ible of wl;h- 
ston-iing exposure to a 170 percent oxygen envlrcrjoint at ace level praesuro and 
150 ? for ft perlo'i cf hoim* Tht ftsscabli^s chcll operate durir.^ tfcft 
par 5.7. Tha t.anual Plight Control Fuss Fanal^ Forward O.C. ictips rcnel act the 
Forward Relay Box have the saae eaterlals axid processes as the Forward A.C. Puea 
Panel end will, therefore, be qualified by similarity. The ambient shall be
returned to that of standard ecndltlons, and the test artiele operated end 
Inspected visually as epeeifled In 5.7.
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