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To present the method used and tnernal and electrical transienti 
the 510A F3M-1 low^r Unit underwent durins: a proi^rammed 
CiiTiulatod orbital startup. 

ABSTRACT 

, The Biinulat.->d orbital startup sequence which includes squib 
firing, control drum insertion and thermal heating to desî -̂ n 
operating temperature was conducted on the SNAP lOA F3M-1 
lower Unit on October 10 and 11, 1?65. The exjected nuclear 
reactor thcrr-.al cycle was automatically pro(7;ranmed into the 
electrical cere heater. 

Testing was conducted in a 70°-3oT A-ater cooled vacuum 
^ chamber at a pressure of 6 microns. Cryogenic heat sinks' 
^ narroundinf;: the instru.-nent compart.'Tent and thermoelectric 

pump were provided for local space temperature simulation. 
Hn additional heat sink was located beneath the instrumt^nt 
comnartmont to .̂ irr.ulatf̂  the Agena environ'^.ont. 

^ A detailed test procedure, with jertinent comment.^, is 
presented as are -'• ng some of the tr'^nsients the 
Bys'-.:.!-! underwent. 
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PAGE 
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OF. 

Intro luc_t i o_n 

Tie L,r ^ ,.1̂  s'̂ artuj traiiSient for a GNAP lOA system will impose 
hifh thermal stres^ies on tne power unit. Tiis test was conducted 
on the SIOA F3M-1 system to prove the ability of the unit to 
Withstand the cyclf. Any weaknes'^es or limitation of the system 
would best bo found durinc the r̂ round test of a prototype. 

ci iic ve t : t A'"I « : 

Cj.n the structure withstand the thei"ral stresses 
v'-ir-h w l l r''^'il'' •fr'̂ '̂  *• ""̂  f r .-r" ^ nt? 

.Vill a l l coffii&ncntr m the t h e r m o e l e c t r i c convi^r te r 
c i r c u i t r f " i n r i n ' i •• ] r ' n ^ f o *•"=>' ••"'«>nt? 

low v e i l does the rfSL<ltant t ne r ' na l time c o n s t a n t 
a-~r»e w. th t^ •> ' " ' " ' i c t e d t r ^ n ^ i - ' n ^ ? 

v'i ] 1 a l l the lower Unit ' .^ com^-onents o p e r a t e as 
p lanned d^.rinu- t*̂ A '-'- i r n i p ? 

Me thed Ur .a 

The d e t a i l e d t e s t p r o c e d u r e l i s t i n g : t h e t ime each s t e p ' . as p e r -
for- ed i s i n c l u d e ' . . i" 1 " » / . •• ons to th " d u r e a r e l i s t e d 
in r a ^ i e I . 

The a u t o m a t i c J i l l y i r c - ' r a x n e d co re h e a t s r j ower t r a n r i e n t i s 
Ixr: ^ i a s Table I I . The jower d i f f e r e n c e betA-e-^n s a t u r a b l e 
c o r ' r e a c t o r r m t j u t and co re h e a t e r ' n p u t i s daa to e l e c t r i c a l 
" ' in ' j ^os se s . 

F i r u r e 1 i l l u s t r a t e s t'^e t rar -SH^nt ' 
a s s - ^ r l l i e s u n d e r w e n t . -^fter 200 .-ninutefa IJuK va-. t r a n s f e r r e d 
"re - '• - Tower I n i t tub n • f an a u x i l i a r j s > -" - > '^ T .^ ••od 

* î e vacuu.Ti "•h:;r. This was re^x i i r i/er-
K.y.'-t ..on of the exj Ansiun c^ *-or " e l l o w s a t ' l ea i^n t c i p e r a -

l r a \ - ' " • . 
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SPECIFICATION FOR 

ORBITAL STA.RTUP TEST ! ROCEDURE 

^' SCCF.L This specification establishes the requirements a-id 
procedures for the Orbital Startu' T^^t to be rerf^rT.ed on SNAP lOA 
FSK-i . 

1.1 Ob j s.c t i Ve The objec ;f this test are as follows: 

To conduct the prelaunch electrical checkout 
and to enablt* the busses which will be on-the 
launch pad prior tb lift dff. 

To verify th^ ^ .: rn-.ince of the power and 
control system during the startup sequence 
including squib firing. 

To determine the thermal operating characteris­
tics of the FSK-1 under startup conditions. 

To determine the effects of temperature tran­
sients on the system. 

To operate telemetry equipment and tape recorder 
to deter-nine system compatability and rftcorcl 
Bimf transient information. 

2. A. :• LICA3IL SOCUi'ŵ M'S Tne following documents are applicable to 
this s. eci f icat ion to the extent !̂ f.ecifipd. The latest issue in 
effect shall apply. 

2.1 AI Documents 

.VSIOFSI-I6-7OI SNAP lOA Startup and Control System 
Description (classified ) 

NAO222-01P Interface Heat Transfer Test 

N310FSMl-OO-0ni SNAP lOAr FSK-1 System Test 

FORM 13I-H.2 NEW 12-43 
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5.1 Confi>Turation Th" complete FSM-] Power oys-tejTi, minus the heat 
snield, shall be tested. Both th*̂  safety and control drums shall be 
in the out josition and locked by squib actuated lockout pins. The 
f'xpansion comj,enE«itors shall be provided with special gravitational 
loadinfj .-J rings.'Hi* compensators shall not be locked by the squib 
pS-cted J ins. The coisi-̂ nsator squibs will have been fired prior to 

t ;-1 . 

"/.2 Test Equipment The followinw- equipment shall be requir--̂ ! to 
I'̂ -rform the orbital startup t;est : 

LMSCsunilied equij.m«>nt (telemetry gear> Surg-
battery, vol* A--' regulator-, tape a^ecora^r) 

i^-t t Chamber 

• i ea te r Cont r 

I n s t r u m e n t Compeartra.'nt Heat Sink 

Purij Hi^at S ink 

I.".oC Cal pr I rric t » r 

E l d c t t >1 Load_Simula to r 

,A11 diag.".- ^ '..nstru.mentat if,n at. i '-̂  ---cial 
i n ' i t r ' i m e n t a t l o n 

M i r -i -: jir ., L . >. ~<T 

10. Ei;:̂ hteen Channel Rccordin,T Osci llo.;raph including 
a;"pr0Tri i •'•• ,ral v mcno t^r- and amfl ifi »̂ rs 

Test Cons..le to aimul.it' 

Any additional r.ccrJir. 
AS required 

lied circuits 

.nstrumentation 

r 1J 1 r 

FORM 131-H.2 NEW 12-<2 
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3.3 Test Kethod This startup *-pRt is part of th*̂  total 
.̂ rogrA.ti rjccified in !.'S10FSMl-00-001, and shall sinulate all elect-
• leal aad ther'a] ojerations of a" crMtil reactor startup within 
•he limitations of the tp * f"! \ddition, the necessary 
1 r«»l lunch elflictrical checkout a m arning will be simulated. 

3.'-' Tfgt Seiuence The te.t sequence shall be as follows: 

1 Conduct the rrel aunc"" •* trical cn2ckout and 
set control system in the launch 
con.^iticn. 

Evacuate the tect chamber. 

Fire squibs .ind simuljited squibs and energize 
the control syrtem during opecified startup 
sequence. (The Elapsed times between commands 
may bf fore-shortened to .•save time luring the 
st.jirtuf ) . 

Prosrram input power tj the core heater with 
the Marquardt Programmer to simulate the 

"f̂d reactor core f-erndl itiput pow^r. 

Allow teirperature switches to actuate heat 
shield ejection couib firing" circuit and associated 
circuit". 

hllow t e f - p e r a t u r e switche."^ t o s t o p c c m t r o l l e r 
o p T a t i o n . 

Cont inue i n r r e a r - e of IJaK t o i r p e r a t u r e wi th Mar-
.juardt ' r - f r i r n e r u n t i l '̂ '̂ n + , - F i F a t t , T : n e d . 

Switch c o r e h e a t e r c o n t r o l o n t o t h e -nanual 
co re h e a t e r c o n t r o l l e r and of f of the N'ar 
. rogram-ner when sys tem has p t a b i l i z e d . 

I ! • 

I C . 

CJUAU^I J.'.,' r f v - c t . e a t I v d r , ' 

S p e c i f i c a t i o n No. ^'A0.5P2-^l': 

S>' 1, i o/'cr In:!" *" « >' r-\ 

Vf', 

Dav T'- t 

PORM 13t.H-2 NEW 12-«2 
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3.̂ 4 Expi^cted Results The power, flow and temperature transients 
to be developed during an orbital reactor startup are shown in 
NSlOFSl-16-001. This curve is the analog study of the expected 
nuclear reactor startup .and not the core heater transient to be 
iiifo.'̂ ed on the FSM-1 system. The actual core heater transient to 
be used will be sujj-lied later. 

3.4.1 Temperature Stabilization Where tests are to be performed 
at elevated or reiuced temperatures, the specimen shall be soaked 
at the specified tcr::perature for a minimum of twenty minutes prior 
to any equilibrium meaaureiient. 

3.4.2 Measurements All measure.-aents shall be made with instru­
ments of the laboratory jrecision ty}.e having calibrated accuracy 
trnceable to the National Bureau of Standards. 

4. Toor 1 R0Cx'.̂ DUnE The operator shall rejad the entire content of 
this document prior to perfor.-ning any of the testing. During the 
test procedure, the operator shall fill in the boxes provided at 
the right of each step of. the test procedure. The boxes shall be 
filled in at the completion of each step, with the following in­
formation: 

^ - > -

— I f the operator deviated from 
the specifieJ procedure, t"is 
box shall be chcked. 

"^-—Initials of 'he operator 

Jate completed 

-- -Time completed 

4.1 Precautions and Limitations The following p-recautions and 
limitations shall be eTploypc throughout the tftst procedure: 

1 . Monitor tube o u t l e t t emie ra tu re s 30 the .•naximum 
f^.Tiperature differenceebetv/een ad;^ucent conver te r 
tubes do not exceed lOOF. ( I f a lOOF d i f f e r e n t i a l 
develops , s top the trunaietit pHid maintain eq'!ilibriu.m 
u n t i l s u r e r v i s : o n i s c o n t a c t e d ) . 

FORM 131-H.2HEW 12-62 
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'». 1 Frecuati ;ns and Limitations (Continued) 

• ̂ low iK flow rate c'̂ -all no: 
n D/L -/r̂ l ). 

r o : 

" ' T p e r a t u r e diffo: 'r>nce britween co re he^i ter c u t l e t 
.n i co re h e a t e r i n l e t s h a l l no t errec-d "'OOF. 

4 . wore h e - t •, r 
1"'30F. 

' te."?:! cr " x c '̂  e d 

'.' .C'lurn cha.T.bcr p r o s c u r o s h a l l n o t exceed 100 micrcno 
, ;rinK e n t i r e t i - r t . ( I f r r ^ T - r r " r '? ic ' -c~ T^O a i i c rona , 
•̂  t o - t r a n s i e n ' Kure r -

; - ; i.',.-l t •-i^j)eratu . "e t* 'zero F 
{^•^sr than '^ r.v on i - t a lo^-^g-^r c h a n n e l s Zl-'^ ' "^1 
and 2° ' ' t o 28'->). I f IN^ " ' : anel ' ' , - . m 
on fr'-'on c o o l a n t fvsto'n'i 

" iximani a \ low j jb l !• t-'>ir.r'>r 

The i n s t r u m e n t cor.par t i ' r n t t e m p e r a t u r e s h a l l n •• t 
• x-eed 1"QF ( abou t ' '0 rv f c r PT̂ D fl' t o n ^ -
d a t a l o f g ^ r c h a n n e l ' . -^r ' f f '=''• i ' ^u t 
r - n l r . o l l o r (Tin 12 or 1.-"./ i f t . - , . o r , * i s 
I ' O r in '.'^-.ivi'rrn^ r-;>r.r ^rtr^^nt . 

1'^. ' x j a n s i o n co.Tij e n s u t o r bdllow;:- s h a l l n o t exceed 
l.*". \r. . ' ' ' f l e c t i o n ( f^ •'^ rtv 00 data- lofc-ger 
' ha . . ' ^^^ and •'*26'' • tny t ime d u r i n g ter- ' t . 
r . r a in c->:ces.^ !<a.K i n t o a iwci i i a fy s u r g e t - c ' -
'•i.-^ral i s ^yrppd*»d . 

fPf0f// 
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4.2 Initial Status i'he syste'^ shJill bavp th" following initial 
status: 

/Viring of RTD'e (except for RT 1, 2, 3. 4) TG's, 
Fnl's, FT's, IT»3, FnS's, TS's and all power 
circuits shall be checked out prior to the trst. 
All })Ower supplies shall be turned on and 
properly adjueted. 

I-

Teleme* r*>corler, shall have 
been operated for a total of 10 minutes at ambient 
temierature,prior to this test,to verify satis­
factory operation of the equipment. The data 
train shall be played out as the signal plug dr 
attached to the submul ti: 1 f-xcrn . nm 
Signvxis shall be wired into the recor.iing oscillo­
graph as follows: (Instruments calibrated and in 
working oraer). 't?M 

CH.^.NN-L a .1,-,M • k.\-i i ^~>i\ 

.^ECCRDING CSCILL0'3RAFH 

Cha.'"i.i*'l . l e n s o r .".t, o . 

70 
8 

De.'-.crii: t i o n 

C o n v e r t e r V o l t a g e 
M - , n i f o l l I n l ^ t a t 

: it-v. «27 

r 1. t t 2 C " 

- - . - I ' i 

j - i ' . 

rc-^i. 

?' I - l 

L4 

r 
1 J 

17 
.̂ 2 
/ 7 

'•'O 

P n l - ' 

-.•• i c L u r ..;. 
Tube- Ma-,. I 
?u' 
. u l ' •• I .-1 I. ' 
. 'uH- 61T O u t l < ' t 

1 

. H 2 
• • i l l :• 

. : i ' " i . 

luiij . ' . a l l 
" -. • ' if-' 

S i g n a l 

n-'-v 

' . - ^ V 
/> /̂  

r - 5 0 
•",-'^0 

r - ] 
0 - 5 0 
0 - 2 C 
' ' i . ^ " 

my 
mv 

XV 

aiv 
T / 

I . -npe l ince 

1 , 0 0 0 - ^ w 

64 
64 

/ 
C , > 

50 
23 

l^C 
150 

1 0 , 0 0 0 
1 0 » 0 0 0 

5 , 0 0 0 
T.OOO 

1 '*• 

• 
0 . 
0 . 

^Kfsfyjf^ • •*• •• 
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CODE IDENT. NO. 0^^074 

NUMBER 
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REVISION LETTER 
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^ . 2 I n ^ t : i l .^; . ' u--> ( t i o n t i n u o d ) 

r f i i n t o e v e n t s r e c o r d e r a s Sign.jli.=! s h a l l 
f o l l o w s : 

C h a n n e l 

a 

cc 

aa 

dd 

FORM 131-H-2 NEW 12-62 

E v e n t s R e c o r d e r (E u) v 

Vhen t h e s . j i b bun (K-'.i o r K 6 3 ) 
i c r n e r g i z ' = ' , ; s i g n a l o c c u r s , 

t- • e x p a n s i o n c o m p e n s a t o r 
s q u i b i s f i r v ' d (EVM-°' , K20 c l o s e s 

an i . - n a l ' ' ' ccur~ . 

. v / h e n t h e s t a r t u p c o n t r o l l e r i s 
e n a b l . * ! (K13 (EVH-2} c l o s ' - s ) , a 
s i g n a l o c c u r s . 

//he:-. : . „ — t u p c o n t r o l l e r i s 
enabled- (K19 c l o s e s ) l o e s o f 
s i g n a l o c c u r . 

Alien t h " ' u p c c n ' . : - o l l e r i s 
e n a b l e d (K21 - c l o a f f ^ ) , l o s e of 
.si-•'-,-tl o c c u r s I 

'.Vhe.'. t.'e startup controller ir. 
activated (KCA cl • 
signal occurs. 

•̂  ^ 

. . . ..... v L c i r t u p c o n t r o l l e r i.*̂  
a c t i v u t o ^ ' . ( K C B c l o s e s ) , l o s s o f 
oii^riial o c c u r * . 

' •• !rura' ,^; T T . i b i s f i r -
(Kl-S ( E V 
o c c u r r . 

'V h 0 :. .'- H f 

c lu 

l o s e s ) , i " n»! 1 

J ff^y n 

•• • •• • • • • « • • • • • • * 
• • t • • • • 

'feim 

r I] 

W> •f-m*- •• - •:—i— — J .. 

T 

Ii. 

r 

••• •• 

• *•• • • 
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4.2 Initial Status (Continued) 

Channel 

1 

li 

/.A 

15 . hh 

14 li 

1^ 1 

16 1 

17 t_t 

18 uu 

19 11 

20 ; -+J 

Events Recorder (E R V 

/Ih^ri .<=• d f > 

r l u P r ' s ) a & i g n a l 
.n (FnS-3 

.v'hen control i>"j"- J in 
(PnS-6 close , signal occurs. 

J ' ' ) , d .""ignal occur'".. 

«hen control irum #1 is in (rn3-5 
closes), a signal occurs. 

fih^n control drum #2 is in (PnS-? 
closes), a signal occurs. 

flhen th« h«ifct' »hi&lj!3 squib is 
firad (EVM-1) K14A closes and a 
signal occur;-: (actuate,i by TS-5) . 

'Vhen the malfunction arm relay 
(K12) EVM-3)'is energized, a 
signal occurs. 

Vhen th.̂  exjansion ccafonsa^or is 
l̂ •ss than 50 percent expanded, a 
signal'exists until K8 (1*03-9) opens. 

iVhen the expansion compensator is 
l"sc than 50 percent expanded, a 
signal exists until K9(rnl0) opena. 

A/hen control bus lew voltage occurs 
(23 1. 1 vie) a signal occur?. 

.-iher. r.̂ -6 closes, K14B closes as a 
result of sirau' "'ring of S12 
s q 'J i b. 

..iiiui II a m 

FORM I3I4H-2 NEW 12.«2 
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NORTH AMERICAIVAVTATION: INC 
CODE IDENT. NO 0'?'^74 

1 NUMBER 

:iA0222-011 
REVISION LETTER • — — — ^ ^ 

PACE 

^ . 2 I m • - .« j ) 

P r e s s t h e f o l l o w i n g s w i t c h e s t o v e r i f y t h a t 

t he •̂/̂ .t f̂"- i-̂  in [ r e l a u n c h - s t a t u s : 

a . .. ' o Disab j f a.'-.i 3 off'^ 

h r3-12-? ( S t a r t u j :<.''ay«; o f f ) 

-•n-l "~ (Evr-r t ; . . ; rker Re lays o f f ) 

I S i u i b . ' " ^tarfciip R e l a y s o f f ) 

(/.ZA-.KCr? o f f ) 
Cotrl '^ '-i ' t ' <• r , m g choc.'., s h e e t s j ^ r io r to s t a r t i n g 

' .hat a l l i n s t r u m e n t a t i o n and power 
.^u: a r e in j . r c p T p o s t t ' i o n ^tLfi <•' " o r t i n g occur 

a . In •'..r'-i.T' n . s t a t u s C h e c k l i s t 

*-. T:, TJfr.'^nl I s o l a t i o n (-"^A) 

c. Converter Impedanca Cfiecksheet (individual 
modules •̂'''i •5i•̂ •̂no.'̂.t ic volta.q-e taps, 6o cycle 
me'thod) 

% P/ 1*̂^ 

fto 

in 1̂  . . . . . . . . .1 , . . ^ t ^,1 c o n t r o l ai: i s^t'"- ty drums i f 
a l l sq i i lb c i r c ! - l t s ' a rp»ar c o r r e c t . 

.,.' VuC . 

^0 m i c r o n s . 
t o I ' - G S t ' j a n 

0. D'jtcr.T.in'^ j.^e>.r^ r a t e of vacuum vesi^el b s f o r e 
proc>?etiing wi th 't>^is t e s ' t . Leak r a t e a h a l l 
n o t (.• >" '̂  d •• -- / 

i 

FORM 131-H-2 NEW 12-42 • • • 
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NUMBER 
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REVISION LETTER 
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- r '» l ;iunch 

1 , 

FORM )31-H-2NEW 12-62 

)rdin>r 

a ' . T i n u t e i n t p r . ' : i l . s 
! : ^ . a n s i e n t p o r t i o n o f t e r t . 

»he fv . l l ,>wing tel<5nnetry '^,lur''» mu^t b e \ ' -

. P l - I . 

i l 3 2 - . 
H' ••.-Tl = 9̂irc 

'art event . recorder .aad operate at maximum 
•hart sit>t-]. (Continuously mark l^ta lô -c-r 
t i m ' . r t ) ( .^ .cOrd c h a r t s p e e ' i . 7^t^it//rp,n '^'^^^'"/iFU 

0, . J^ng O J C i l l o ^ r a ] h c j ' n t . n iiil 1 y 
oi:t,e . . a r d t J r o g r A r T o r i ^ s t a r t e d b u t 
o n l y m t - i - m i t t ' j n t l ; / p r i o r t o t h i s . . U s e h i g h 
("* i r t spe« ' - i s d . r i n g I n i M ^ i l j o w « r s p i k e s b u t 
u ' l o w e r 3peed*» l a t e - . i. ' r ; - . i - J l o g g e r ^ 
1.31--, • ' , Mt , e e l on ch I'-t-"I . J j F ^ T ^ T ^ f T l T ' 

j j i . .. w^jiiLir.uo..i.->iy 'b%i. . uoita l o g g e r tixs"^ 
o n i > - t ! i '?i .»'~\j~' / ^ ' T ^ l ' " ' ' " - d y . 

M? 1 ¥'̂ '̂  
^in- j ra t f t h e f o l l o w i n g inG''rur*i'»r Tuousiy 

( . 
r "jre outlet recorder tpin 

current r̂ .coi '.. rs /Ĵ  ^"^^yrr}it{ 

i?t-t meter mtc 
l'̂  o) to C*" 

•lo. 'I^te 
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NA'3222-011 

REVISION LETTER 
PAGE 12 

4.3 Prelaunch (Continued) 

Start autograph recorder connected to MarhfUai*dt 
1 rograjr.mer voltage output just prior to 
beginning core heater transient. (Continuously 
mark data logger time and htarouar^^ rro^raT.mer ^^, 
points on chart) (Record chart speed) .-i-V^-^^^ T^\'%rO 

Operate telemetry gear including tape recorder 
for " minute periods at 400F, 600F, and 800F 
terperature levels during the heating transient. 
Operati» telemetry .̂ rear for two 5 minute periods 
after equilibrium is attained at design operating 
temperature. MC '̂ 
Collect Observed Data each 30 minutes during a 
data loirger cycle (Use logger cycle indicated 
time on data sheet). 

Collect Facility Data prior to start, at finish 
of transient, and as often betwe'̂ n as timer perTits'. 

Collect Test Console Status Data rrior to start, 
at finish of transient, and as often between as 
time permits. 

mu\ T 

r 
m. Collect Events Recorder Schedule as events 

occur. Keep log events as they occur - use 
logger time. 

n. Fill out ."̂ peration Load Sheet and Calorimeter 
Lat I Sheet - a minimum of each third cy^le. 

Set Coolant Flow to the following panels and walls 

a. Calorimeter - mean temperature of 20F (3.'.'̂) 

b. Instrument Compart.iient - leave coolant off 
until NaK is ejected from compensators at, 
BOOF or instrument compartment reaches 130F. 
Use freon then. Record time frcon was turned 
on. 

5C'5i?fcj iiMy' 

o:!sH 

FORM 13I-H-2 NEW l2-«2 
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CODE IDENT. NO. 00974 

NUMBER 
NA0222-011 

REVISION LETTER 
PAGE 13 

4.3 Prelaunch (Continued) 

c. Pump Cryo Panel - set lowest temperature possible 
(LN ) and sufficient flow to absorb 2KW after 
startup. If freon coolant is used, record time 
at which the change-over was made. îssLe 

d. Vessel jJall ~ set water flow in all three sections 
to maximum. i^j^Wd 

3. Keep converter impedance device continuously on if it 
is electrically compatible with the telemetry gear and 

oscillograph. . ' ^ S M ^ I Z 

4. Set Marquardt Programmer on standby as follows: 

a. Turn on power to the programmer and aunplifier. ^Ipn r^ 

b. Close switch SW-1 to provide excitation voltasre" 
to the programmer. r 

c. Position programmer to tab no. 1 and check the 
pro trammer control settings. 

d. Inspect ammeter M-1 to check saturable reactor 
current. 

e. Turn on power to the saturable reactor. The 
system is now in standby condition. 

f. Turn milliamp switch to "Marquardt Prograrrmer" 
on thermal console. 

5. Set load bank rheostat at 1.6 with voltage regulator 
and surge battery bypassed. 

6. Enable the squib bus as follows: 

a. Switch SW 113 to "enable". 

in 
[II 

I 
—,L_̂.-, 

,1: 

^E& 

'QW '̂T 
b. Events recorder channel #1, 0 to 28V signal as 

K 6 ' S c l o s e . P^<\7(f 'iftii 
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NUMBER 
:'UC222-C11 

REVISION LETTER 
PAGE ] 4 

f r ;. ^Cont inued; 

" L V 

C. ! ol lo'wi n r , r. 

(1) Ti 30 (not) to ri-34 (neg) -0 to :-SV 
when e i t h e r Kr'A or B clos>-s 

'. / i i :•• . h o t ) to T P - 3 - (n-^g) - • ' / ' -
wh^n K̂ '.A c1o^«-G. 

^>H%% 

^Ra%J 
<)0|3C^ 

(=) TF 13 ( n o t ) t -
when K 6 3 c'lost-^ 

. ( n e r : ) - 2 3 V t o : 

" ! ^ & 
I n i t i a l e v e n t s r e c o r i e r and push b u t t o n l i g h t s (, 1 L) 
.«tatu.'= s h a l l be a s f o l l o w s : 

( ] ) Channe l s # 1 , ^ , 

Channe l s # 2 . 
14 , 15 , 16 , m, 

. 11 and l^'/n) 

. 10 , 1,:, If;, 
a t z e r o V. 

am 
b , i L ' ; 

(1 , ' . n e r r - •• j , c c , z , t , a a , ( t w u'..;, 
i i , nr. , s s , : r , ^ ) , u , a n d ' n . -

[S) I ' e - e n c r g i z e d iL p , k , m, r , v , w, x, 
b b , dd , ff , k k , hĥ » r r , j j , 1 1 , Tra, 
00 , j , 1, -f, -̂ e , vv , A ; , 1, and o . n 

I 

L 

IZ 

it 
4 . 4 P r e - O r b i » a l S t a r t u p The f o l l o w i n g s t e p s s h a l l he a c c o m p l i s h e d : 

.'.'CT' : .N'o noi. ruiii' e ' ' e '~ t ion ran b^ si.T.ul'at,3 i . 

1. F i r e t h e s i m u l a t e d e x p a n s i o n compensa to r s q j i b 
c i r c u i t s . (Rpcor>'' d a t a l o g g e r t ime on evf^nt.s 
r e c o r d e r sched \ i l e ), ^ 3 / lOj S5 

FORM 13I-H-3 NEW 12-63 
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NORTH AMERICAN XVIATION, INCr 
CODE IDENT NO. 0 ^ 9 7 4 

NUMBER 
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NAA-SR-H«BO 9363 
Fags 19 

4 .'f Pre-Orbital Startup (Continued) 

3. b. Events recorder ehUnnetl #2 - changes 
from 0 to 2°" ' "l -ml when K20 closes 

(Evf-;-8)). 

c. Energizes II, q (K . is closed). 

2. Turn pump-power (PS-^) to maxim'um setting. 

3. Set /2i T betwet-»n manifold" inlet and pump 
radiator at 45 • 5F by raising NaK 
te-nperatur̂ " with Marquardt irogrammer. 
(NarC temperature should be about 135P) 
(Maintain a graph of pump ^ T vs. inlet , .\ 
manifold te.tperature ). (̂ l̂ >"Vi*<5̂ t*<̂ ***̂ / 

4. Let system come to equilibrium he'fore con­
tinuing t^at, (Equilibrium is less than 2F 
change in pump radiator or manifold inlet 
temperatures in ^0 minutes). 

Take complete set of data as indicated in 4.3 
step 1. 

c rbital Startup 

.1 Startu|^ Coils The startup coils (KIA and B, 
K2A, P, C and D, K3A and 3, K13A and d, El, 
K -81)s}t«ill be energized as follows: 

1. Jr̂ ŝs PB 111 - Record following on 
r.vents Recorder Sheet at time this 
corrmand is given. 

a. lOf.- the initial volts and amps, and 
then the peak currf̂ nt and the depressed 
voltage on ro-5 as sq'>ibs are firei by 
this action. 

U c 

PS-5 
Amps 
Volt.s 

Initial 

/,3 
Peak Final 

TT 

ij i ?<//, 

FORM 131-H.2 NEW 12-62 
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NORTH AMERICAN AVIATION, INC 
CODE IDENT. NO. Q'-'"^74 9363 

NUMBER 
rrA0222-ori 

REVISION LETTER 
PACE 16 

' f . " " . _ •. J : C o i l s V 1 I U "-" l-i 

b . Record j - r o s s u r e on the rmocoup le g,age 
b- ' fore and a f t e r f i r i n g s q u i b s to d e t e c t 
any pressur--* r i s e ( C o r r e c t f o r l e a k u p 
r a t e of v e s s e l ) . 

'J£i- initial Final Corrected Rise 

McLeod 
NRC 

C'S i^s ^ t^AA^ 

V '-"' r i it events recorder changes as follows: 

Cn-.nnel -•/3, 0 to "̂ -V (.K: .:, clospd) 
(EVK-2) 

J.. t.".r,p; •'',, ̂ ^7 t- Ow' (:-;:9 ic^ c l o s e d ) 

Channel .i-'^i 2SV to 07 (K.-̂l i.s closPd) 

'^^Wf/M 

Ch.i ' • , ''•'V t o 0 7 CKCA iG c l o n e d ) 

, -V t^ "V '.KCf i s c lo . - ied) 

.t ii.i^ht - a^ ' . • - • ' n e r g i a e d a s f o l l o w s 

• ̂ ] o.-=3e ' I cc ( ; . ] ' } / 

'7 J 0 ' ' ' ' • , - ' ' ) 

C i c - . • L in . i , t h e r f'-T'^ , K 1 3 ) ) 

.a (KC3 ( a n i , t h ' - r e f c r e , K l - i ) ) 

r ' .< - r - i „e ! I.K1B i c c l a s ' . i d ) 

' -

W3r fc^ •A 

miE 
a . S t h o t j t o 

:•.,- j.it-riL- . i r e a f f e c t f c d ; 

n - p ) - ( ^ ^. ' / 

T 28V When 

FORM )31.H-2NEW 12-62 
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NORTH AMERICANXViAhON.INC! 

NAA-gI -̂Me«o 9363 
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CODE IDENT. NO. 0-^-974 

NUMBER REVISION LETTER 

4.-^ .1 S t a r t u j Co I s (Continued) 

r. . , ; .^l t,j . ;4 vneg) - 28 to 
07 when K13 i s clo«e.d, a s suming K21 

-ed) 

r 'f̂  ( L o t ) to n- ;•'' U e ~ ) - £> 3 to 
C7 when KIA i s c l o s e d , assuming K19 
11 clo.-^ed); 

TP 53 ( h o t ) to TP 34 (neg) - (0 to 
' P,',' w*ien any }[^ i s c l o s e d ) 

ri 54 (hot) to TP 34.-(neg) - 28v 
to , 0 'vh«»n K2A c1o;-ep) 

TP 35 (hot ) - t o T? 34 (neg) - (237 

Xi^oSi 

[II 

.P 37 ( h o t ) ' to_ n 34 (ne,-
to 0 fih^p K'C c l a s e s l 

,o.j 

1. TF 33 (hot> to TP 54 '(neg) - (2:V 
tc 0 wh^n K?D closes) 

fa: 

ira 

Vr' 
4 . 5 . 2 Drum__S ji_ij_i_hs / e r i f y t h a t t he f^'llowiBg s t e p s occur a s 

the d ru* s i . : ^ - - f!-" 'ur'.mr U,''-.\. 

1 . r-vents r e c o r d e r ch-j.nr.el '/? chang«js 
fr-r- '^ to f̂i,V 'KI6 close i) ' 

2. Energises TL r - Klu closed, therefore, 
K3A. C1O6'='-* -i-̂i '"V-'*-̂  -̂1 exj leded (.jafcty 
drum #1; 

4.'S,3 I;rugi Released 7orify that the followinr stots occur 
during 4.5.1: 

?/33 WEm 

1. 

t .aanel 

ar*^ •', -. follo'.-.'5 : 

•0 23V ( C o n t r o l 
i n ) (rnS-6) m3 eMaz' 

* • • 
FORM ni-H-2 NEW 12-42 • • • • •• 
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NUMBER 
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4.'̂ -.- Cru.m Released (Continued) 

1. b. Channel #12, r t^ r'-7 vCc:.t-r:l 
--.tarts in) {TnS-^j) 

,'., Oe-energizea the following: 

a. PL nn - Safety drum . _.-. {TnZ-^) 

b. ii. :P - Safety drum M2 starts in (InS-4) 

--. CO - Control drum nfl off limit (PnS-r) 

'̂EM5f 

: o r i t r o l d r u n "2 o f f l i r i t (• •• n.: - • ; 

^i^Wh' 

I. Verify that the followin - energized: 

a. .:. "e - Safety iri-r. Vl off limit (InS-2/ yj 

,. re - -i.i'i^'.. ir .1- "'•" off li'n-Lt (inS-''') 

- Control dru.T. ff limit (?-. 

J. .1. '- - Control drum i 2 off limit (FnS-<3) 

bru.Tio i'''̂! 1 m lb" ._ . ...... occur and shall be 

^4oWi¥%^ 

Mm 
.r.onitored: 

] • r i f y t^'.at t *-e /^V'-'itfi r - r o r i - ^ r rV t, 

C h a n n e l . / 9 , ' ' t o 2°.V (.:c»f'-ty dru.n -'fl 
i n ( T n S - l B ) 

; r>i lows 

"^'SN 
Channel #10 , 
i n ) ( P r S - - ) 

' .Safe ty drum MZ 

L„jL. 
c . Chrtnnel # 1 3 i . 0 to 28V ( C o n t r o l drum fl 

i n ) (FttS-*^) ( P ' i - ' - '^fi ld n ' ^ v r bf- «.-.>.-

.1. Channel iV^ <, .0 t o 28y ( C o n t r o l drum 42. 
i n ) (Pn . , u .- . T .J 

i E « i ) 

,., . ^ 
.LA 

IT" 
T' 
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/ ^ r . t . 

urums F u l l i n 

^h^ t t h - f-ll'->'-s;n -• ar 

a . FL -ia - ~ i.*> I ,' I r 'm >1 

b . I I f f - ir -. r ' 

. i i c a t e d : 

i r 

i n ( P n S * 3 ) 

C o n t r o l d r . m ( F n S - 5 ) 
\i n^^f-T be e n e r g i s e d ) 

:nS-7) 

J^ontrrl": --r "". 

1 . The 1 ^^.^-/WJng .Tacks a r e a f f e c t e d oy r o n t f ^ l 
drum r o t a t i o n ; o b s e r v e and r - ^ c o r d . 

: o i l A - I B ( h o t ) t o lA ( n e u t . ) , 
"V 7ul. . .ep ( B ' c o r l e d on A u t j p g r a f ) 

b . C o i l a- - 2-i . ~" ' '̂  . '.^ ' . 1, 
••. V fU'loCS 

. . o i l C -• 3 3 i . ho t , t_ 
''V } U 1 8 O E 

n V r. e J * . 

) i l L -
7 ( u •> (." ^ 

i; ( h o t ; t c -,. i t . ) , 

.iv. i. -.- •".V p u l s e s s t o . r t ^C cec'.>nds 
a f t " ' - r'--'i'-r- M ^ r i s e n e r g i z e d 
an d u r i n g a 
'} -second o e . i o d . F u l s e s o c c u r 
a t 1 ^̂<" r-. rrn'^ t p - i o d s t h ^ r e a ' " i e r 

r e ' ; u o n c y Oiv I ( n e u t . ) , 

W v;i 
T'iJ—f m_ 

'eii: 
* 1 ? ^ 

f̂Z 

^ @ ^ 

.•\_-_..: '•)7 juls-'s start 125 seconds .ifter 

controller is energized and sustaiQed 
for 75 secondR. This cycle is repeated 
at 150 secor .ereaft^r. 

n^f^ 

T 

_ t - i 
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CODE IDENT. MO. 0997^1 
^ 5 ?, ( 

NUMBER 
N A ^ 2 2 ? - 0 1 1 

REVISION LETTER 
PAGE 2 0 

4 . "• . ••' l / o r . t r o l l e r o i e r a t i - ^ n *,;<'•-. t i n u.d"* 

2 . V e r i f y t ' i t t h v f o l l o w i n g j a c £ a r e . - i f f e c t e n 

J . ^ e r a t u r - - 7B ( h o t ' t o "^H v n i ' - u t . ) ; 
..*w-,a.iy 0 .2V >^iHs s i g n a l u n t i l t e i K e r a t u r e 
t u r n s o f f lirum s t e j p i n r f u n c t i o n . 

b . . i g h t p e r a t J r e - -.-.J iioti t o 6 A ( . n e u t . ) , 
^ / i t ' - ' n l s en .oor i s -above s o t p o a n t of 

'. e r , t hon " / a r n a l . 

!g i n druauJ f o r af * twr 
Parting Marqujirdt Frogt^ • - « r 

- • • _i.'j.i _.__ _ . - 1 T" f l l o w i n 
c o n t i g u o u s l y dui i n g t h e --.i.'*..^ • • r a n s i ^ n t , 

. t t e d 

N ,. t m--

In.~ *"r ' jaent c o r r . j a r t n t * 
(.-(TO m l j l i v c l t s ) 

1 - ^ I '. t . me 

1 1 » • 

4 . S . 7 M a r q u a r d t . - r - 'grar .yf^r .S t -^r t 
a c c o m p l i - i h o d : 

>l^ov*in,- h a l 1 » » 

] . t /O o p e r a t i : 

-o <,.:-. 

in-..4.^, ' 
f a c tc>> 

•ii;, '^bzsrve t n e 
^r4ir t ram. .nt6 t o d e t e r m i n e s a t i s -

&^oj"/fl« 

V V 

FORM 131-M-2 NEW 12-62 
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NORTH AMERICAN XYtXTfON/INC. 
CODE IDENT. NO 1 _ _ _ 

MATSR-M^JHO 9363 

« • ••• • 

NUMBER 
, f^ - > ' ) - r ^ "̂  "» 

REVISION LETtCR 
PAGE 21 

M3: 

' V 

a .-rai I'ur.; t ion occur: 
th" rrcp;rann;'*r ctop control. 

^ ocraarner resultr in holdinr 
the ;0'ver at tic level at whic^ the stop 
command wan f*ivAr.. ?\-^ nnoratcr can then 
j.'i 'UGt the 70w<»r .nually as cxrcuTi-
st,Anc»G demand bj . j-'rij-Iy rt p^Bi tioain.5 
one tab at which t^e ; rCTra-imer '«a3 stof.î 'J, 

"ir n o r n a l or (»ra t i : in of the ayotem, p r e s s 
p r - r r i - r e r Ltop c o n t r o l when the r e a c t o r 

i t u r o j i t t a i n s - t h e . diesi,r<*d va lue 

t h e t o 

ou 

-.'Tie i-e»t?on, 
» : r^^rammer a t t he . d les i rpd r e a c t o r 
t^^r , reraLure, t i e ;irog-r6i.'nrBer w i l l 

a'JtoT'iti '^a'; Iv c t ' . r 

.1C J.'~ f^ I 

e r r o r . 

; t he t a b p o s i t i o n n .. ;•'•. 
. r e v e n t e-xces^ive co re 

e r a t ^ r ' - due to o p e r a t o r 

r ' a r .ua i ly n a i r i t a i n th'. r e a c t o r o u t l e t t '^micra-
tur.-^ a t t he d e s i r e d va lue by one of thp 

i r a d u a i . ^ "^..r. :h- t^h a t which the 
i r o g r a r t n e r : t o f p e d ; raovp up o r down 
u n t i l t he dcc i r t -d t e r s p r r a t u r e i s a ^ a i n 
u t t a i n p - d . Moving the t ab up c o r r e s j o n d a 
t.o i n ' - r e a s i n g {'ower* and t e m p e r a t u r o . 

i-lanuallj run the |ro.,jra.:j3'er f o r u a r d o r 
bacfC^ard u s i n g t h e i n d i c t » t o r w h e e l . 
I 'oving t h e p ro^ ranmer forwar ' ' w i l l i n ­
c r e a s e power and t e a p e r a t u r e and t h e 
r e v e r s e i.'; Lrue f o r moving the progra-naier 
b a c k w a r i . This i s j c B s i b l c beca.^ejij a t 
th« end of t h e pro^^r.im power ir"*-^ " -es 
l i n e a r l y w i th t i m e . 

i i a I ' ^ f f e r e a t i a l d/vi^^ops 
betwee:; tube o u t l e t t e ip f» ra -
t u r e s , Etop. t he t r . i n s i e n t and 
m a i n t a i n e q u i l i b r i u m u n t i l s u p ' r -
vi8i,:)n i s c o n t a c t e d . 

FORM 131-H-2 NEW 12-43 
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NORTH AMERICAN AVfATTON.INC. * 
CODE lOENT. NO. 0^97'^ 

. . . NAAffSRnHeao 9363 

•Ml 

NUMBER 
i V A C 2 ^ 2 - : i l 

REVIS40N LETTER 
PAGE -'2 

-̂  ' i^uuf.^l I rOf-'.- li-T.er ..<turt U-cn11nu'^ \) 

•• " , H I ; T I ( ; \ ; I f ^' f» terbperrf n the 
inatrumf^r t compart '^ent exceeds 150F, 
wi th fr»on coolan^ f l r w i " r (•'•'̂  mv 
for K̂  ' ' , • , , 1 ''̂ ; . t u r n 
of f t he wturLu: " " ( p r e s s 
: 112 o r 125 : ' . 

• efu lie a t J ; 

'?'*at >^hi"Id C i r c u i t 

lUib f i r i n g o c c u r e whjen To-^ 
and r>-6 c l o s e a t aboy t 235F. (''•^A dr ! 
K'+a enerc r iz^s a t T S ' s c l o s e ) (^^rk e x a c t -___________^ 
lo t ^g ' r ti"rte a s each o c c u r s ) . OOO^ (^ ^75**^^ Ooh'} tV/ i l*^ 

d. v" > fy t h a t , the ev^^nts r e c c r ' . e r 
c h a n n e l s -^rc e r . e r f i z e d us f a l l o w s : 

1. J-iari:jel ^ 5 - 0 t o :?. '/ S i g n a l (.-.VM-l) 
(Kl'-A c l o s e s as a r e s u l t of TS-S 
closincc and ^ e ^ g i ^ i n ? ) (311 

' on t h • 1 - ^ 

Channel rKO - J to 2°.V r . ipnal ( K 1 4 B 
c l o s e s aj: a r r s u l t of 13-6 c l s o i n g 
and K^B ener£i . : l r . - '* (S12 s q u i b on 
t h e r m a l s h i e l d 

/' ' . _> t 1 a t i I. J i 
: l o s e d ) (-;Vk-l) 

) A i ; 

fhtitr 
. • • t i f y t 

a f f e e t» i : 

J 

I jllafiinir jji.''-r.s a f p 

1 r c - a g 

CM to 

'J . . oc/c^ 

FOBM n i . H . 7 MgW 1?.4S7 

• « •• 



NORTH AMERICAN AVIATION; iNfc." ' iJjA-'sR-Me.o 9363 
CODE lOENT. NO C 9 '̂'?-̂  p j^g, 2? 

NUMBER REVIJION LETTER 
PAGE 23 

H e a t : j h i e } d C i r c ; j i t ( C o n t i n u e d ' -

i . r . 

'' y ." ' - ' • " ' ri c l otien 

. 3 h i e l d t . a ; l e - i } 

j t a r t v . - nerjy^ Z'- '. .hf- o f f coil.<^ o f s t a r t u f 
, ] be r e s e t by K 1 H 3 c f ^ m p l e t i n g c i r c u ' . . t . I h e f o l l o w i n g 

• •' • i ~, r : " • • . . - = ^ , K ! ' \ r ^ l , ?C-̂ ^ V and 3 . 

1 . s lventy i € r c h a n n e l s a r e e n e r g i z e d a«> 

. i . .'-iannel ,1"'*, (" t o ' - / d - K i r t i m e d O f f } 

b . C*ianne3 'I' , (K21 i s t u r n e d " o f f ) 

p. I ^ n e r g i z e s ' owm^T • 

a . .'1 (•: i.l^' i s of f ) 

b . I I z (i' " 1 i i', o f f ) 

O p e r a t i o n a h e q u i r ^ i I^urin/? Iir>atu; 

J L—..« 

1. I f t ' p - x : irrr ^ n̂ - a t o r e v t e n d c t o 
1 .5 i n c h e s ( a b o u t V'. mv f r r - i i a x i s , D/L tiZb'i} ^ 
d r a i n soase o f t h e NaK ( a b o u t '̂̂ i c u . £ n . ) i n t o 
t h e a u x i l i a x y r su rge t a n k . T h e o r e t - . c a l l y , .^-- is 
vo lume t r j t n ' ^ f e r w i l l be r e q ' i i r ^ ' ' :-^ •^.''j'^? i f t h e 
i r i i n T in" Vil','*» ^^nt^<i "(>t l e a l c . 

r . I f tV'e i n s L r j * \ ? n t comj a r t r . c n t t e p e r a t u r e r i s e s 
a b o u t I 3 O F , t u r n pn f r on c o o l a n t t o i n n f r : T , p n t 
c o m i a r t m e n t c r y o p a n e l . 

%?» 

e ail o L e r. L 1 >• ^' i o - f r r u n e a c h 

f=ORM 131-H-2 NEW 12-«2 
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.. . . J^Mr.59-Vi9m9. 9363 

NORTH AMERICAN AV%AfIb^i,iNfc.• 
CODE IDENT. NO. - l ^ O " ' / i 

^^' '"^ •u: .22-on 
REVISION LETTER 

PAGE 24 

l . » -> ^ 

At VGOF nanl f . ' ' ! ! l n l t ; t ' e-riperatur* a f t e r the 
o.'if s - i - - p n , p ^ , r f . 1'-r -^ /v » > q u i p i n e n t a n d , 

J a t ' . l o g g e r o <'f . Otm'ffA^Ql 

iLh T," 
.Tiarte 

nient. 

ô /ww Q;I"T7 
willowir 

i ' o -•' 

Tc t i o n 
vir%8. 

Kxfana 1 or. Ci 

1 . V e r i f y tLci t 
a 3 t n i» •=" V ' • ' 

•. ' ( ^ 6 

•o],lowiniir "v> 
h o f : 

Char.r.el P. to OV *•^en TnS-? kK^) 
l e - e n e r . - l : ,u '"'̂  , ^.r-.-^r,^ "-otal b e U o x ^ /^<l//(/^*r/#/> 
' • x j a n s i o n . T̂ ec a t a c t u a t i o r t mv 

iny 

^ r . ^ mv 

. ' e r i f y th z ̂  

a . , '̂ - haff^tt^iioi, \e4 

j _ ! U W ' ^ » - ' l r..- - 1 (h , / / J "JL(( J!̂  

•^ 

FORM 131-H-2 NfW 12-*2 • • • • 
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• « « • • l ^ ^ M . * 

- V -NORTH AMERICAN AVlAflbW, INC.-* 
CODE IDENT. NO 0^'974 NAA-SB-Memo 9 3 6 3 

P*g« 29 
NUMBER 

Nrt02a2-011 
REVISION LETTER 

PACE 25 

.•5 C o r e O u t l e t Per"! « r a t t . r e C o n l : t i c , n TV.-" fo l lowinfC w x l l o c c u r 

r . ' e - ' - r i e r f j i zes I L n when t e - i p e r a t u r e - r i ^ ' ^ o 
b̂< T "-^v c?- - ' n'.»ns) (Kio) (r;«,-rs-3 

no ' '^E 
10°; "̂ F 

^ ^ ...»•• ratu"*^ e x c . 
c T o s e a ) ( K l i /^/ot ^htr^ize<^' ^'"'''^"^ rt. 

^:. c l o s e ( I n d i c a . t e t s / I r i p l e t t V K/ 
( G h o . l d clo. 'se a b o u t 9^0 t o 9^0?) (I-'ect^'ire . , ^^^, 

4 . 7 F i r { . t i h a u e o i C o r ; . l r . - t i o n of s t a r t u p J e q u e n c e The f o U o w i n p 
s t e i E s ' l a l l Vv a^r ' ' " i r 1 1 ohed : 

Al low t h e . s y s t e m t o h - a t t o IC lO _ I Q F b u t 
n o t g r e a t e r th.-*n i'->-r'^. a d j u s t K a r q u a r d t 
, '• )gri£r.Ri>^r t o ir.~ i l e c r e a s * a y e t e ' n 

IT ! i°..-3,j-n t e m p e r a -

! a t a 
ICfTe l t_n.'*. 

n:*-

r.u* e ' f-un .v i th r 
icB^rer "^ff. "•©l^' 

, r a ce o i A - i f u i J I ' l" o e a t u r ' ^ ^ - . "' 
an i e s t a b l i s h e ' a u i l l b r i u T . ( T i ' - j 'i^ 1 d ^ t s a s 

^ ' r . ' 3tep 1. D^e^ed -MBMV Wih 

/ 
IS j o w e r ( o ^ 1 0 5 ) ID 1-1 

ojiiNtX^f, 

FORM I31-H'3NEW t3-43 
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.. .. . .IfAAnSBnMeHO 9363 

. •'. :':P«ge: 3Q : : 
NORTH AMERICAN*AVll\^1^5l;i^fef. '• 

00974 CODE IDENT. NO. 

NUMBER 
NA02,?2-011 

REVISION LETTER 
PAGE 26 

" F i r ' t Phase of Completion of S ta r tup .jequence (Continued) 

7. Restart controller for 2 minutes each 8 hours 
for the next 72 hours. Use the KOR controller 
override sv/itch to operate controller. 

8. Conduct instrumentation checklist at this high 
ffl-nperature steady state condition. 

i.i .e last 5 minute run with telemetry gear at 
system equil î r̂ium. Data logger oif. 

10. Conduct converter impedance measurements as 
follows (initial characteristics): 

a. Take open and closed circuit aata logger 
runs. 

b. Vary the reheostat setting over 20 percent 
increments from 10 to 70 percent and take 
data ]or:;̂ er r .n at each condition. 

11. Switch from .Marquardt Irogrammer to Cn.T 
control!er. 

^mF'^ 

oust'"/in 
4.S iDstrument Compartffi''nt and Heat Rejection to Agena Test This 
test shall he conducted as detailed by SjecIficatlon NA0222-012 (Con­
tinue operation of H.7 otep 7 when permissible during the test). 

FORM 131-H-2 HEW 12-42 
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NORTH AMERICAN AVIA'nON. TNC *• 
CODE IDENT. NO. 0 0 ? ? ^ 

lf*A.-^9-Hep«i 9363 
:^ft8^. 3 l " . : : 

• « • • • 

NUMBER 
NA02;'2-C11 

REVISION LETTER 
PAGE 27 

F i n a l I h a o ? of Completi.on of Gt^trtup Sequence 

46 .-Tit o b s e r v a t i o n 

Channel (E R, 

>iipri rr.j. 1 \j ."c'ion o c c u r s .v.-iich wowld 
ac \vstf the "itl f ' i r c t i on tap*! r e c o r d e r 

cjcaJT^. 

. - • ( 

' s ' ^ ^ 

l_ l - j L. 

ni:r 
. J, 

•J r e f . 

o c - ' i r B . 

mil -
y #r^ 

' ut-: r- ir. nf i ;i 
; t e i ; Bevi'!.u«.l; 

, ^ _ . ^ a l n i 
. Gtep 4 . 

.̂1 
; y -,^ ~ D'- 'f> r c ' - a n n " l 

.•< r . I l l '> r '- r ,Y.'2 c] 

. 1 . Ver i fy t h a t J ^ck I'l ^9 ( h o t ) t o T. 5^ (r.-'cD 
r c e s from 2.'̂ V t o 0 when Kl"' c l o s e d . 

. . X : I f conv':f! t e r o \ ; t j u t vol tag«; i s l e s s 
than .''.^.'"V, the- foil .Twin? .-v^nt'.s -J"]' 

.r , 

t itn 

• • • 
.—.-.. .• ••m 
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NORTH AMERICAN AVlAnDN; INC."* ''* 
CODE IDENT. NO. 0''''f7'^ 

NUMBER ,̂  ^,, . ; , ^ _ . , i • REVISION LETTCR 
PACE 25 

F i n a l I h a g e o f Comit: l e t i ; .n ,of o t a r t u p -Sequence ( C o n t i n ; -

/Vd /^clW«*n <?cc«#jve^ 

-ns w i l l 1 -.'-ur : 

j n 

b o t h e x p a n s i o n compc-n i i a to r s a r e 
•.- *h.in '•-•"'• -percen^!; ''^' >r •̂ "•'i '•".'••"-.t 

a h n s l s " # l V 
1. t t ur. ; .;u 

- . mi n u t 
...'.•. ' J r t'-- , 

'e e n e r ' i .'e : . 

••t . J u r a t i o n t ^ . - s T 
' . . , - . yr i f'" - i l l 

';5F (PL n " n e r r i z " - - ; ; 

- • • • • > • i »•• d . 

f , i r . a t O i ' t i»an xO.; 
( 1 . 2 4 ) , KLI c l o s e r . 

*cm©*ra. tur . ' i s 
' ' - " • • yiemi'ize 1 ) 

. i lTbe 

w^ e i. 

U 

•• ••• • ••• • •* ** 
- w — m - — • • • • — - • • - « 
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ilAA-SH-Me«o 9363 
• • i J t i * I iM^E^* ^y • • • 

NORTH AMERICAN AVlkftOlrf^lNb .l' i ^ | 
CODE IDENT. NO. O .̂'Q?^ 

' ^ " ' - " " ' U O l - . ^ l l 
REVISION LETTER 

PACE 2 9 

Fi na l 1 ha.'j f* of Cowi^letion of ; j t a r t u p ^eciucnc" (C o n t i n û *̂ d ) 

' a i l o w i n r : 

's^m 
o r i f y t h a t t he event ' 

IT" rf>- f o l l o w s : 

t l ) Channel V''' - ". t : vhen KCH. open 

•> 1 . . ' 1 (> — .- r /^ •• 

1 > » [I 

'^^T4''5 

f 

•trr t 
- i - ; 

1 lAiTArioN i-o:< cEiiv?:sY JJC* 

^•^ ^ ^ t a d h e e t s The d a t a s h e e t s s h a l l be f i l l e d out by t h e 
o p e r a t o r n u r i n g t h e t e ^ t j r o c e J u r e and . 3 u h r l t t e d to t ' .p ' i n i t '^unor-
v i s i o n upon c o m j l e t i o r . . 

•1.2 J i l I ' l r - i t i un '.'^^>.urt A f i n a l t e u t r e p o r t s^rall hf- i^ l . 'Ti t tPd i n 
t;:^ form of a 'I'p&t Data R'3cord (I'lflO. The r e r o r t s h a l l c o n t a i n the 
d a t a re-corded d u r i n g the 
i y j ) * - - " - ' " - - n e e r i n - , 1 - - • . 

?he TOR ahall vailable to the 

6.J Failure nnalysis If any failure should occur during tasting, 
this failure shall be ietallei in t̂ e 1'̂  ' biok anl a report made to 
t.he unit sujervinion. 

rS.4 r'"viatian i<''';ort If the operator Joes .not follow thf exact 
T-T0ce]i:r° .•jp'̂ cified nerein, the hex at the right of the atep in 

•. ;. /all h" checked and Ta"; .--all he filled out and sub-
mittei to the unit supervision a* -orclusion. "•''.'-.eral coflimefits 
r-all al?o be recorded on Tabl" I, 

•.*_-* *-« -«A -« _ « «.A.t--

FORM 131.H-2 MEW 12-̂ 2 
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• • • • « .-m-.^-Meno 9363 

NORTH AMEkieAi^*AViAtioN:iNe.*- ^^"'•'XT'I [ 't', 1', 
CQDP IDFNT. NO 0997'+ ' " ' ' I* ' " ^ !""^ 

' ^ ^ " « ^ ' ' MA0222-011! 
REVISION LETTER 

PACE 30 

PARAGRAPH 

4.2.6 (b) 

4.2.7 

4.3.1 (c) 

4.3.1 (i) 

4.3.2 (a) 

4.3.2 (c) 

4.3-7 (a & b) 

4.4.2 

4.5.3 (la) 

J'. VI ATI ON OR H'LtmUkl COKMXJ?T 

Negative side of 4 day bus wjis shorted to ground. 
Thia did not affect operation of th© 4 day bus. 

Control drum #1 was rotated in about 5" in order 
to install the squib and squib block. This rotation 
set the control drum #1 position switch, PnS-6 in 
the wrong position. 

The galvanometer for Channel -̂ iS on the recording 
oscillograph burned out when the 400 cps converter 
impedance device was turned on. Channel ^15 didn't 
record because of a loose connection at the device 
used for measuring the core heater power. 

The T/M equipment v/as operated at a manifold inlet 
temperatures of 500°F, SOO^F, 9S0°F and design 
conditions. The T/M equipment was operated for 
only about 3 minute periods because of its inter­
ference with the data logger operation. Several 
T/M plugs had to be removed to obtain data on 
logger. 

Calorimeter temperature could not be maintained 
at 20''F after the Power Unit began heating. At 
design temporatur'* the calorimeter stabilized at 
about 40°F, 

The LNp was turned off at the pump cryo panel 
at 02:50 and freon turned on at 03:^0 when the 
/^ T across the pump ther-moelec t ric material 

exceeded 300°F. 

Channel #1? and PL tt were not energized because 
of a malfunction in the circuit of FnS-Q, expansion 
compensator A'l limit switch. 

The test console breaker tripped when the pump 
power supply (PS-3) was turned on. An extension 
cord was used to power PS-3 from another receptacle. 

Channel #11 had been energized since installation 
of the control drum squibs. 
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TABLE I (Continued) 

DEVIATION v,.v -

This section was deletel. 

,..,.̂ NT 

PL tt light came on whenever the T/M plugs were 
connected, 

The core heater was held steady at 40 KW rather 
than con troll in;-!; to a j articular temperature. 

This section was deleted. 

The control drums were operated only seven times 
for a tvital of 13 pulses during the 72 hour period. 

UNCLASSIFIED. 
. . . . . . . . . . . . . . . ••• 
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TABLE II 

SlOA F3M-1 ORBITAL STARTUP CORZ. HEATER PROGRAM 

Ta 
No. 

S a t . S a t . Cor-i I rogram 
illapsed R e a c t o r R^ar"-. r H e a t e r Sweep 
Tirap C u r r e n t O u t j u t I n j u t Rate 
• I in . ma K.V _KW .̂ ec/tab Remarks 

2 
3 
h 

6 
7 
8 
O 

10 
11 
12 
13 
14 
r 

16 

i. 

19 
20 
21 
22 

14 
25 
26 
27 
28 
2̂ ^ 
30 
31 
52 
33 
3̂+ 

0 
1/2 
1 
1 
2 
2 
2 

5 
4 
7 
10 
14 
17 
j;) 

24 
27 
'O 
44 
57 
70 
84 
97 
110 
124 
15" 
150 
164 
177 
1^0 
204 
217 
2 30 
244 

\/z 

1/2 

1 

1/3 
?/3 

1/3 
2/3 

1/3 
2/5 

1/3 
2/3 

1/3 
2/3 

1/3 
2/3 

1/3 
2/3 

1/3 
2/3 

0 
0 
0.2 
o.s 

10.0 
10.0 
'̂ .o 
o 

1.; 
0.0 
c ,P 
0.4 
1.2 

u? 
r.9 
C.f"̂  

1. 
1.4 
1.6 
l.S 
2.0 
2.3 
2.4 
2.7 
2.9 
3.1 
3.5 
4.0 
4.4 
4.8 
5.2 
5.2 
5.2 

0.5 
0.5 
0.9 
3.S 

68 
68 
66.5 
0 

l''.5 
4.8 
0,9 
2.8 
10.5 
15.3 
7.6 
7.6 

T r 
L . 

12.4 
14.4 

16.3 
18.2 
20.1 
22.0 
24.9 
26.8 
28.8 

32.5 
37.2 
41.0 
45.0 
49.0 
49.0 
49.0 

0.5 
0.5 
0.9 
3.6 

64.8 
64. S 
63.4 
0 

24.6 

14.5 
4.̂ ^ 

2.7 
10.0 
14.5 
^.5 
-̂ •3 

10.0 
U.B 
13.6 
1'̂ .5 
17.5 
19.1 
20.9 
25.7 
25.5 
27.3 
31.0 
35.5 
39.2 
42.8 
46.5 
46.5 
46.' 

30 

A 

30 
200 

A 

^ 
/ 

200 
830 

i 

i 

Y 
. 8 00 

Stopped Trapsient at 
4.8s ma at 220 min. 

719 p 
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