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SPECIFICATION FOR
QRBITAL STARTUP TZST FROCEDURE
1.  SCOPE T'his specification establishes the reguirements a
procedures for the. Orhital Startup Test to be performed on SNAP 104
FoM=1,
1.1 Objective The objectives of this test are as follows:
To conduct the prelaunch electrical checkout
and to enable the busses which will be on‘'the ’
laynch pad prior to 1lift off.
To verify the performance of the power and
control system during the startup sequence
including squidb firing.
‘
lo determine the thermal operating characteris«
tics of the F3M-1l under startup conditions.
To determine the effects of temperature tran=
sients on the system.
o operate telemetry equipment and tape recorder
to determine system compatability and record
some transient information.

lowing documents are applicable to
specified. The latest issue in
2«1 Al Documents
NG10F31-16-001 @ SNAF 10A Startup and Control System
Description (classifiegd )
1A0222<011 Interface Heat Transfer Test
NS10FSM1-00-001 SNAT 10A FSM~]1 System Test
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. rumz At 1K
b. Ll , Calori te
by il i i tor p
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3¢5 14 t tup ¢ g part of the total test
N Y 4 3 10 . \ 1 g ] e | . g 3 -~
prog: in §o1lO¥SM1-00-001, ang all wlate all elect-
i 2 : P
rical ar ther~al operations of ar rbvital reactor startup within
2 1 L - o "o 2 : H
he 131 ation the test fac tvy. in addition, the necessary
J
prelaunc lectrical s1-To 1t and arming will bhe simulated.
y 4 % Ny, "~ 3 9 | S < . - "
s i F The test eguence shall be as follows
) . . . 2 ;
1, Conduct the prelaunch lectrical checkoyt and
—— . - % o AP > 3 =
set the power and control system in the launch
co ion.
2 svacuat the test charber.
%o Pire bs and simulated squibs and enercgize
} . - £ 141913 M = v 3 s
the 1 em during specified startup
uence. élapsed times t commands
may he fore-shortened to save time during the
ol 4 + »
»Lal tUug .
4. FProgram power t he core heater with
Ma Frog ner toc simulate the
Xpe i reactor core thermal ihput power.
e Allow terperature switches to ac¢tuate heat
\ i 5 - ~ ¥ ~111 } I e M - .- 3 v . s g
hie ejection souib firin rcuit and associated
LY CRIA®
.", + - v a . P - -~ ¥ - 3
. allow te I rature wit { Lo Tt(, controller
operation.
-~ S ~ . b | . " " 3 M
. ontinue increase. of lta emperature with #ar- .
A
nardt rogeramger until 290 + Y F is attained.
A1
o sh 'eor eater control onto the manual
g terx troller and off of the Marguardt
e e " " Y - ¢ 5 o =tgbhili
) n s 5
y \ + 1 v f + Ty ¥ n “
. <onau il Y € + +7aANSTCY it o per
© ~ + < ~ ) 2 ) -
7} L . 4 . o - - .
1 v » 4 ; . » A o -
10. sef Fower Lnit iramete for 90 Day Test.
ee e 9 *e ..
o . .
ae e .
o o o .
e e o .
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3.4 BExpected Results The power, flow and temperature transients
£o. De dev?T&pelciu"ln' an orbital reactor startup are shown in
NS10F51-16-001., This curve is the analogz study of the expected
nuclear reactor startup and not the core heater transient to he
imyosed on the FSM-1 system. The actual core heater transient to
be used will be supplied later,

1 . Temperature Stabilization wWhere tests dare to be performed
vated or reduced temperatures, the specimen shall be soaked
t

specified temperature for a minimum of twenty minutes prior

to any equilibrium meauuremnnt.

R NP Ped“urere'*q All measurements shall be made with instru-
ments of the 1Hﬁrdtmr» precision ty HJving calibrated accuraecy
traceable to the National Bureau of )t andards

4, TEST FROCEDURE The operator shall read the entiré content of

thie d

the ri
Ftlleﬂ

rr\vw at

test pr

ocument prior to rerforming any of the testing. During the
ocedure, the operator shall fill in the boxes provided at
ght of each step of the test procedure’. The boxes shall be

in at the completion of each step with the following in-
tion:

MP“ I Wm"-[MA """"" L‘wp;—nlf the operator deviated from
L the srpecified procedure, this
box shall be chcked.
— Initials of the operator
Date completed

~-— Time completed

precautions and

Precautions anc
icns shall be ft procedure:

1. Monitor tube outlet temperatures so the maximum
iifferencesbetween adjacent converter

eed 100F. (If a 100F differential
develops, stop the transient and maintdin.equilibrium

until surervis:on is contacted)’.
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4.2 Initial Status The system shhll have the following initial
status:
1. diring of ;
Tad X B e
- nd ' S,
circuit shal
A.“Ll power su - P
Froj rl - jjucsted. 'thp :
{__J. A B
~SSll v tx " . taye recorder, shall have
~ated for a total of 10 minutes at ambient
reyprior to this test,to verify satis-
operation of the equipment. The data
ali it as the signal plugs are e NATIA e
to the tiplexers. [ eﬁ;qﬂ*
_J___JM-J
3. Signals shall be wired into the recording oscillo-
graph as follows: (Instruments calibrated and in oA S
working er). | [0{7517;5!
CHANNZL REGUIREM ra FOR
tECORDING C3SCILLOGRAPH
S AAAT * Inat rirtion 5ignal Inredance
$Z TR R 310 R b SN SRR it Sl
1 - ? n ~ter Volt 0=5V 1,200 -
” o - o nif Inlet at
1} 2 :2-,
- tor -Ialet 64
4 i v Ve & Al
- ) a bl - I
: B g G,
. - . . -~ - £
> - 5 ir ] S
: 'S 4, 50
) 1 C 1 t 28
i <
I'C= ” 1
1= Puid -5V 1
: 1 0=5Y 10
. - 1 Fo8s - my :
¥ @ } ey | o
i o e . ve £c Qv )
s - _— » 1 >
- ] D
1 -1 i m val 0=50 mv 0
1 FP- { =20 my Ged
1 {2 ¢ t irrant O=-50 my 901
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4, Si; 1 sha wired into event recorder as
." Y L ;.1 N
AT 1 vents »corder (E )
383 ey o X v
& = ; PR
1 J_ ANhe c ib bu { ¥ \ or KAHR) (
i ne ized, a-signal occurs. / S"%il
. q he t expansion compensator
5 £ y USRS e
i ABVI=D )y K Cd e
- 1 A cClIrsS. L
e Jher + tartur svArntraller -
K “ rtux ro 3
- "% - ! e ~Yace ]
alt 1o s B B B R o
! nad 1 X4 AT o f r
it :
¥ (e o~ i t st t vontroller is
(K1 1 > e f 2
o {
314 1 C & l
L
< the tug 'ntroller is
nabled ( 0ses8), loss of P
I aceur 711
t Nt C tartui +ral e r i
+ 1 -
3 ¢ " B | { TX‘ e o
aa 4 AT TUTL ontrol Y i8
a 3 of
. ] l'r“[“ g’
ienal - 8 i
S - <.+__.. G N
C >
. T 3 i :Tum 14l 3ol red
\ > N 1 nal r__‘ &
o 1 > VZLT -1 S
L y A Y AT ° &
{ BN - N e st e e ot ol's (ol ibeL, S e L85 ": :’;
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4,2 Initial Status (Continued)
o L, Channel Events Recorder (EVR
ff Nher At el ! i g, in }.Ir 3~ %
loses) a signal ocours. 145 Vo]l R,
k) ii ¥ien control drum #l1 starts in
- ] 5), & signal ogclirs.
l 184 when control rum # tart in ® B o e
—_— « . : !
no =" loces ), a signal occurs. i
|
\ L.”..l . P
k%, R #hen control drum #1 is in (FnS=5 . 1 b,
B !
closes), a signal occurs. ; J‘ J
e .
14  §j Ahen control drum #2 is in (PnS<? ; i
closes), a signal occurs, i {
) 5 R | Ahen the heat shield squib 'is
firsd (EVM=1) K144 closes and a ;
v 4 g \ T
signal occurs (actuated by T3-5), L l I ‘
& M R E RS
16 1 dhen the malfunction arm relay
(K12) 4ZVM-3) is energized, a e
5 e 1
lgnal acecurs, 5
L i
i
1 tt Ahen the exparnsion compensator 1is
legs than 50 percent expanded, ‘a RN
signal exists until K8 (FnS-9) opens. t i
M
| o]
18 uu vhen the exransion compensator is
less than 50 percent expanded, a =
] I b R
signal exists until K9(Pnl0) opens. I | ] ‘L
: {1 g
19Tkl ‘ When control bus low voltage occurs S
(2% + 1 vde) a signal occurs, i | l l
& O BOR & 5 S8
20 TP4] Nhen T5-6 closes, K14B closes as a
result of simulating Tiring of 512 R R
! squib. i "'I
e
3 - ot
: e .': :..:
:: .: . l:
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) J {
- b it

t

Mo ISR

o Sl e 5 T

]
&2
1

!
; e. FB2225 (KSA-KCH off) Y Y Y]
|

N Complete the fol ing checik sheet prior to ‘startin
! £ Ve f that all instrum atien and. powar

bA
v

%
N
v

]

x
PSR T
S
S

P
e
s Y

G onverter Impedanc Checksheelt (individual o
\ medules and diagnostic voltage taps; 60 cycle
) 4 " f
| L J%w
el
T AL
7+« . Install -squit at' all control and safaty drums if ;
] ' P . ’,...
i a Ll drcuits ‘aypear correct.
| . . ‘ r'Z'ﬁ,"
: 8, Assenhle vacuum vessel and evacuate to léss than
| 2 n §
: microns. '%0"7 .' !
! 1
& Deter eak rate of vacuum vessel hefors
} Y eding with this test. LeaX rute snal
s & s S {
ot ‘excecd 3ire fiee, Gy, Ars 9,08
\ ! f
‘ b ]Vﬁﬂi
!
|
[
{ 1
|
{ i
{ {
—y
| —— s
{ L m—
| T ——
se e ® o0 w8 e ..
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1 Data ¢ ing 2 as follows
X' Oy 31 ita ] r at ] ninute intervals
far uration f tfansient porLion 6f ‘test.
he fellowing ¢ metry rplupgs must: be dis-
cnn ed' t cperad logrer:
o 2N e
EX1-1'5
NE>
{32-1 & :
M6 3-F1 Ji3g ’pr l
b. start rentis recorder and operate at 'maximum
chart speed. (Continuously mark data logger YRR e T
time on chart (Xec art speed ), 7%&"’//7‘)//] 93%0’0/’I|7;‘,]
- L
Pl &) ate ree ling oscillograph continually
atter Marguardt 'rogra r i3 sturted but
only inteprmittently prior to this; . Use high
chart speeds 4 tng-inil 34 power 3]‘.]'.}’."5 but
us (Rzcord data lopgger
. ; 3 & 7]
time, M3 time, and'chaprt speed on ch .*f>.33$‘7| ;/'lfgli7
ks S
“ a2tart aute A ) nnec e - rum ¢oil A
1 Continuously i1 tata logger time
: p ) = R T B i
+ ) 4 e 3
3N rs:). e 1r jo@ly T
e ¢ 1 ¢ 0} L instrumentes y*1 ¥ 3 1t \;q} ’
! -~ v
(Mia fata ] ol n- chartj.
o
" b + -
1 uyg n core A8 | racor i / i N
(Fast a 1 4 ng reak t B 4 rent only
4 srline aAn irrent rec ars 12 h"'”/’nm
\ , /(foo’o/ v
\ | [
. son 2 h cantrol rrent .
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4,2 Prelaunch (Continued)

h. .Start autograph recorder connec¢ted to Marquardt
Programmer voltage output just prior to
beginning core heater transient. (Continuously-
mark data logger time and Marauardf Frogrammer

points on chart) (Record chart 5r\eed).-‘j§-'/5'ec o %IGQI
‘ .

i. Operate telemetry gear including tape recorder
for 5 minute periods at 400F, 600F, and 8(QOF
temperature levels during the heating traneient.
Operate telemetry gear for twoc S minute periods
after equilibrium is attained at design operating
temperature,

i« Collect Observed Data each 30 minutes during a
data logger cycle (Use logger cycle indicated

time on data sheet).

ke Collect Facility Dati prior to start, at finish

of transient, and as often between as timer permits.

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

m. Collect Events Recorder Schedule as events
occur. Keep log events as they occur - use
logger time.

n. Fill out Cperation Load Sheet and Calorimeter
Dati Sheet - a minimum of each third .cycle.

Set Coolant Flow to the following panels and walls:

a. Calorimeter - mean temperature of 20F (GX)) 9{52%%%5?
o

b. Imstrument Compartment - leave coolant off
until NaK is ejected from compensatars at,
800F or instrument compartment reaches 130F,
Use freon then. Record time freonm was turned

L 1%

;w/,

L
(g 1.

on. oq Y 9’

g

j— r Y (el W3
| s e e

]

S

e see * ese g o0 LR . . .
L L J LI * e o o L ) . ° @
: : ": : '; : Of . :‘: . . s e o
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4.3 Prelaunch (Continued)

¢. Pump Cryo FPanel - set lowesi temperature possible

(LN_) and sufficient flow to absorb 2KW after
staftup. If freon coolant is used, rscord time
at which the change-over was made,

to maximum.

20

d. Vessel Wall ~ set water flow in all three sections

v /'aE{)

1400

Keep converter impedance device continuously on if it

is elecirically compatible with the telemetry gear and

oscillograph.
Set Marquardt Programmer on standby as follows:

a. Turn on power to the programmer and amplifier.

b. Close switch SW-1l to provide excitation voltage®

to the programmer.

c. rosition programmer to tab no. 1 and check the
programmer centrol settings.,

d. Inspect ammeter M-l 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 Prograrmer"

on thermal console.

Set load bank rheostat at 1.6 with voltage regulator

and surge battery bypassed.
Enable the squib bus as follows:

a, Switch SW 113 to "enable',

il

%0

H

LLa W

2ofpe [

PO

L8

b. Events recorder channel #1, O to 28V signal as
K&'s close. QQQGM%Jf?' 3
: / g‘ :
= e
u
g
by Sag S ehtn ey SN
R B B P T M W S
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NUMBER REVISION LETTER
lia0222-011 R i
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4.2 Pre Atinued
3 a b ey SR (] A o
s B h  Ekeddiaek P13 006 [y,
.. Chee the following jacks:
(1 TE 20 (hot) to TP=34 {(neg) =0 to 28V
when either KGA or B closes 70?0'%Jﬁh
<) PI' 14 (mot) to TF=-34 (neg) ~28V ‘to. ¢
5 . : P I
( I'E 13 (hot) to T! 34 (neg) -28V to O
wr ) ‘--—A—«
when K63 closes ,@‘7 ﬁr'x
1 'N
7. Initial events recorder and push button lights (FL)
statu shall be as follows:
1o vent recorier
@ ohannels - 8, - 5¢-5y .74 L) and l-"@
are at 26V. J[o
L [TtV
. y % T
{ hannels #2, : e DR € v pale v S X A ‘
14, 15, 16, @, 19 and 20 are at zero V. MO
t FL':
(1) cnergived FL Y, 6Cy %4 by aa; (385 Ba, B TR
: & oo vy - 3 . | ~
11, NR-88¢ PL, Q3 Ny . 3nd. N 1\/
(2)  De-energized FL p, k,.m, Fy ¥ Wi X
b, dd, I, kky Wy orty §3, 7115w, :
00y Jy 1y By €€, ¥V, WW; 'Q, &8nd 0. [ l
L.4 3 tup The following steps shall be accomplished:
47358000 :
NOTE: - No nose cone ejection can be simulated,
‘
l. Fire the simulated expransion compensator squid
circuite: (Record data logger time on events 25N ]
: ' y )
recorder schedule ), Qasl / f(’"T »
- o (25 " "
¥y Pr 3120 ast AL
: ... 0.:<.lo
: S T
P o » . .:
FORM 131.H-2 NEW 12-62 - o eve
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PAGE
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ital Startup

REELR S

(Continued)

om

}lilmi: v

3, Set Al

radiator

betwe

temperature wi

temne

Le J)t.rr

fmnuin' tesat,
change
| temper

in pumg

atures 1

Take

step 1.

complete

-

4.8 Crbital Startup

4.9,1 " Startup Coils -The sfirtuy coils (K1A and B,
‘ K2A, Ry C:and D, K?A and B8, Ki8A and 3, ¥Kl,
| K21 ;11 be enercgized as follows:
{
| 1. ress PB 111 - Record following on
| vents Recorder Sheet at time this
{ - . .
! commana ‘18 given.
l T
i a. Log the initial volts and amps, and
, then the peak current and.the depressed
| voltage on Fo-5 as squibs are fired by
‘ this actien.
|
i PS5 Initial Peak Final
‘ ATDS I 3 3.1 t
‘ Volts e, !

Power

power (PS5S=-
at 45
x?'u!‘—’-

graph

come to e

rhannedl #2 -

changes
when K20 c¢loses

NE Y
¥ \olgsnali

FL q (K20 is closed).

maximum

setting.

143 inlet and pumr
raising NakK

juardt lrogrammer.,

bout 1 35F)

&7

n manifc
+ SF by
th Marc
should be
of pump

vVsS. ;n

rature),

uilibrium hefore
ibrium is less
manifold

con=-
than
inlet

,
g
Moot 0

]

as indicated in &4

?{4
3¢.5

oy

$4.7 Yyaz

Cts qs‘alfM)

(? F

PsOLR_

2320 [Py

.

RS
%@;ﬁi

2340]

2153 {6l

AN b SRNEY
T e L PR i 1
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ntinuea

ressure nn thermocougle gage
and

after firing squibs to detect
rise (Correct for léakup
ael )

Corrected Rise

A Qe
pagh (/D7 88
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: 2. -Verify that events recorder chaunges as follows:’
~ -~ R e - - \
a.  Channel #3, to 249V (K1B is closed) 2t
hes 7
(EVM-2) 71 P3
e
Y,. Channel #4, 28V to OV (K19 is . closed) i
!
~ ~ ' e { . y \
. hannel #5, 25V to CV (K21 is closad) ! §
—
IRER
5 - . § |'
d. -Channel #6,. .23V to OV. (KCa. is closed) { i
‘hannel 3V to OV (KCB is closed) ' : "
. - L ’ - VARG R - - P - / l ¥
. Verify that 1ight ar le-energized as follows:
a. >rose FL.oe¢ (R19) H
ba cloge: i cK2li)
* : iy X : ; e
S A 0 L £2(8CA Land, .therofore; Ki18))
) -
™ JYose FL aa (KCB (and, therefore, K1a))
: P v L % is energized (K1B is clas=d) i)
{ sipns - W r‘w
(T ps
Do w B t tha % lowing JjJacks are affscted:?
a2, Tr.23 (hot). t¢ (neg) = (O t« SV
vhen K19 is closed) 293 w/,(,nr;l
b. rot) to Tl ¢+ (neg) G to 28V when
K21 sed L l
p
5
A e ene o .o . » t': ':
L ::.E: '-':: :.:.-"
e e . e » S
sijenbiein e e Tt




2% esee o . . os & o o0 NJL‘...S&CN... 9}63
o e ek gt SRS S e I e ;
® * es 6 se e o O 251 .h":al
o L . - e e e e 0 o ® .
. .
NORTH AMERICAN XVIATTION INC. A Bl "
(axelely
CODE IDENT. NO. 02074
NUMBER 5 REVISION LETTER TS
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4.5.1 Startup Coils (Continuned)
et U L y (hot) to T+ 34 (neg) - 28 to
OV when K13 is c¢losed, assuming K21
: : h 4 L
is closed 31 o)
d. TP 49 . (hot) to TP 34 (neg) = 29 to
¢V when K1A is closed, assuming K16 %
1 ~losed);
e, TP . 5% (hot to TP 34 (npg' T L0 R
3V when any K2 is closad)
r T 51 g e, zl { 3\ ‘)’.‘(*v
) Lt HoARoT ) Lo LS ¥ Aneg) = 20V
to, O when K2A closes)
g. TP 35 (hot) to TF 3% (neg) =~ -(28V
¢ vhen K2B closes)
e TE37 Ahot) to TF b {negh = (23V
to O when X closes)
i h 3 (hot) to TP 34 '(neg) = (22V L Tk i
- when K2D closes) I' IA
: 5 b e B

derify -%h steps occecur as
iuring 4.5
1s .vents recorder chanrnel. ¥3 changss
from O to 28V (K16 closed) (33 '%Ni

4.5.3 Drum Released Verify that the following steps occur
durihg 4,5.1
1. Events recorder chang are as follows:
3 hannel #11, to 28V (Control
rum 71 tarts in) (PnS-=%) }IPJJ’O/M ]’/1

l: .!: : ‘.l l': ‘.:
R L3 PG
FORM 131-H.2 NEW 12-62 LY TATR L e
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1

4 .5.3 rum Released (Continued)
> - ~
(T | hannel #12, O to 26V (Contrel
v A PR |
Drum #2 starts in) (Pns-3) 133 Yl
).,  JUe-energizes th following:
W Ml
a. PL nn - Safety drum #1 starts in (InS-2) HE0 //'drr
. & : A
h. FL yp - Safety drum #2 starts in (Pnd-4) IJ
i1
T %
¢+ -FL ©o0 = Control drum #1 off limit’ (FnS<6)
pa— - ,},—~>
i. L ag '~ Control drum #2 off 1limit (PnS3S<%) i
e L BN
2« Verify that the following are energized:
: . . i s ML
. e O gt e A Rt e ﬁGI
a ., L ee = 9 f"*\‘; irum #1 off limit \tNeo=c ) ,,lqol I
. S g T ki
v FL gg = Safet drum #2 off limit (ind-%) s
i 3 1 3 it 9 S 3 S T &) !
\ L ii ~ Control drum # 1 off Timit (PAS~6G) :
s 5 y
i, TL kk - Control drum # 2 off limit (FnS-~3) .Y Y !
GeDot 1 in The following steps shall occur and .shall be
monitored:
1. Verify that the events recorder changes are as follows
~ p '_‘- f P B e 4
d. Ghar al ;(.‘ Y te 4,‘ Vv \ :vl"‘l,\'r 1!"““ ;1 ’}A)Iqalo 'y—
in (Fn3-1R) JLf
. el #10, t BV (Safety drum 2 £
i nS=3) ! I
.
cé . Char #1.%, to 28V (Control drum
o o LN . , s : 7 Mg M #} !
* in) (Fn3<-5)(Thi should never be ener ized l [
= % 6 Ateen
& ! - ~Q1ty ~ - 3 4 g
3. Chann to 28V (Contpol drum #2
e in)(Fns- Thig should never bLe energized) EV
.
. .
P o e 5
| —————
" #‘L" .
e soe ¢ Se® & e .o . . . aee e
DR A T 38 ORI T IR
. . . - . - . . LR - . :::
- -
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2a i Ner

a.,

b.

»

.
[ 4 — X + o 3
s £ B Lvont :
b 1 ihe
iru

3.

h

O

r‘.

i
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’J that the feollowing ‘are ids in
s 3 -~ 5 - \ - 1 2
Fiu ad . = afety - drum 21 1n nu-15
e b o, B

L. ff - Safety drum 52 ig {rha+~%)

Y ¥ - ~ 3 ~ PR

FL - Cantrol dru Filo-in no=>5)
\

(This. s 114 never be enerzized)

T 5 1 : A5 THA G-V Y
& - cntrol gy 1l \Lino=)
L S © ) never e \v*..r-,‘j req )
er Operation
followlirn TACH A1 affectad bHy

rotation; cbderve and record.

1 1 \ 5
Coil A <« 1B (hot) Ao 14 (neu LN

ated:

H

e

V pulses - {Recorded an Au(&”"if) )%VD
Coil BI=- 23 (hot t A Cpeut. ), 4
C 4 -

. '} U
?100
3 r " 2| At v :
wOl 4 - D \nho e A \neu '
i
¥ 'pu ?’”0
1 ) = 48 (hot to 44 ‘lneut.),
Ty . =
v . 4 | &1 »
)7{')0
.
Ol : 5¥ pulse tart” ’ peconds
fi controller 18 energized
and are juring a
; ‘ nd o nd. ulses egur
1t 1 cond periods thereafter. i
. e 9 p g
Frensuend Jivider = 8B (hot) to da Anéutsl; %
“ vr. , 30Yl
Hule v pul tart S seconds after
contre er 5« rirized and sustaiged
el e conds. Tt ycle is repeated
at 1 second thereafters
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4.,5,5 Controller Operation (Continued)
ol BB A R S ELL
. Verify that the following .j"i'! s are affected
3 v. - 1 .
son | ' era i n:
:
A Low temperature = 7B _thot) te 74 (neut.);
steady 0.2V bhias signal until temverdture e et
turns off drum stepping funcetion. QQMO mf,d)"”l
& 19
¥ : =
k. igh ¢ rature = 563 Lhot) to 64 (neut.);
XY until senseor is above set point of
; ; 1 o1 : : icp 10
ro>ller, then SV signal. 9?{50“ {7
L et
4 ontinuas raping in drums for at- lsast  two
) § _ . < TS Y 2 22 tan a1 T . >
nour ? tartin arquardl rrogpanmer. ;qf Wa]/‘v,\t
Ko sraphs Reauired - The fellowing curves shall be-plotted
ontinuous iurin the artup tra 4
E LY ] inlet & tinme
v Inastrument con 3/ nt temreratur ve time
( 1 " i v ¢
. tump flow time
}
44 Y SE e t me
: X} M} ¢ sition vs time
s Marquardt I rapmer. Stard ! followinz teg shall o
——- ~ R — - — | - ————
ACCOMELll )
.
5 —— ‘-.'_r—._._~1
% gt 2 3 . o iy e iy e L ’ oy i 950TT' 6
: ) AU { efer:h. L8 ‘N‘D
SO Wb s B < i
: bres the rofra r run xntrol. Record
A S B
X 56t ogLer time on chart yayer. ()f»ail%’léai
1 i th : ng > serve the
1 9 o ir X nte t letermine satis-

e H
p—— p— 1
po— z =5 F W
e
89 40e ®* @ss e oo o ;
TS QEEY l: : .. ..
FORM 131-H-2 NEW 12-62 B S SR A
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25: 4

} startiCovitinued
>tion ocCUrs, srop the progranm

by pressinz the pregrammer. stop control.

{(Stopping the rogrammer results in holding

the power at the level at which the gtop

command was given, The operater can then
adiust the power level manually as circum=-
stances demand by simply repositioning

one tab at which the programmer was stoppéd.)

5.. For normal operatisn of the system, press
the -progranmer &fop. control ‘when the reagtg?
outlet terperature attains--the desired value.

€. 1f for some reason, the operator fails to
stop the programmer at the. desired réactor

s 0utiest temperature, the. programmer will

automatically stop at the tab pesition no. 34,

I'ne automatic stop will prevent excesSive core

Qeater power and te perature due tc operator

errar.

7. Manually maintain the reactor putlet- tempera-
ture at the desired value by one oI the
followin:. ways:

& o iradually ysition the tab at which the
prosrammer wa stoypped; move up or down
tntil the desired temperature 'is again
attained., Moving the tab up corresronds
to“increasing jpower and temperature.

by Hanually run the programmer forward or
bacgward using t indicator wheel,

rogrannmer {orwvard wii in=-

and temperature and t
reverse ie tri for moving the prc
ackwari. Thiz is possible becaus
tha end of the program power incre
linearly with time.
AUPFONT-If -a ) 11
T .batween -the
tures, =top
mairntain e ilibrium unti
vision is‘contdcted.

eveloj

he

sgramner

. at

ases

eneraw
and

]l super-
-~

No ”{4 i {"&#'.on

Tl A T
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L rdt rogrimmer Start -ontinued)
. R - &
§ k if the temuyeratwur in the
nt compartment exceeds 150F,
with mon coolant flowing (40 my
y ' 2 = ¥ :
for Ki 3 +y 15 16) sturn
¥ a $arty controller {(¥ress
¥ ] oL e L T
" : : ¢ :
O 4 {eat ield C it
1o >imulated uib firing occurs when T8+
" 1 g Y 2 T {y! ~
ind 1T5=H close at a 1t B (KA and
17 3 \ M ' -
K ner Bl s ) (Miark exact
logger. time as each occurs). 0007, 325 004} h/“l
a4 verify that the events recprder
X
n 5 are enerpized as fdllows:
~ Y& P Qv "o S [ SUNM_
4 Char ] #1S= Lo 2V signal (ZVM-=1)
& o e
(R1:A closaes as a result of 1S<%
i ilnse an Lia Png r.’).’;‘.”.".") \Jll Ny
L
s ¥ v s sid )
. 3 R R
\annel # =020 v ignad (K198
loges ags a regult of TS<f soing
y v e i i (S ” & }
i *P-enerLiitit (812 on
-
thermal 13 A ) J
. ¢ > : ] Sy v ke
. ver Y 1At L S 1 nereTls H LA 15
A s
1 Yo
- N | / \ b
S T e
. 3% T A o, W s
c verity that -the {ollic Wing JacKg are
J Der
y 4 oA S
af
i ¥l - t Vv as rnl4%B closes
a
71,,,{1,“
¢ i/
It 27 = 0 to 28V as T5-6 clouss 0919 ¥ty
i - = 5
e . e
s 4
\ ame I - w 5 2 <.
i il
e
i * os ® sas g oo e
'. :o . v . .
. e 0 as 0 . b
- . . e o o :
. o . e @
FORU‘J‘-H~2 NE'])-‘: :ooo » * e o Ll
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B
;
G.6.1 Heat Shield Circuit continued
1 4 4 w J ~ : ““MV_-".r'—."{
AN L - 0.t V a - ¥ 0 10’?$hf
L) TP % - C to 28V as K14B closes ool10 1%, l L
ey
. % ﬁ/
. Ghield stion {me 1d installed valto 1%
5 ved - The off coils of startuyp
3 = $Ti . ™ SR T <
r i pleting circuit,  The following
il 17 ffe 1: X34 and B, K134 -and By K19, K21i-K234 and- B. :
1. zvant [ rder channels are energized as
5 T2 = - ®
4 Jald .
SRER
i ; ey b
A nanunel 74, to / 1 is turned off) 0030{0/!{‘€T
e T s v g
bie chann 5, t 23 K21 is turned off) _i
S LRnergiz t following
7 1A o~ e =y -
A . LS K1G is off) F L
T F A
L. (& ¥l ey BEW l
4.6Ge% Operations Required Juring Heatur
1. If the expansion com ator extends. to
y: e o - . ’ 2 g ~ /T o~
1.5 inches {(about 4 Y fer =4 axis, D/I SOOIy
rain 8¢ £e ) NaK- (about 5% ¢u. in.; inlo
the auxiliary surge-tank, fheoretically, this
-~ ®] - - \
volume transfer will be reqiired at WOOF if- the ST &t
irain line valve dees not leak. 0?4 gfa[’%{éal
2, If the instrument ccom:artment teiperatire rises
about 130F, turn pn. froon coglant to instrument
RGP R oL 0
romuartment ¢ryoc panel. ogsqlm/nl\ﬂ
e lalre. . an open circuit data. lorger run -each 1/2 ]
hour., l HJ‘V;}'
¥
e %04 & L.% 9 %9 .. L - e a8 .
> e . - . . * a2 3 - e o « & 3
r o e 3 . v * - * 3 v s e D v
VIR Y. -y - - L ) "ye e v O M
L I L I * F . L L] 4 & 9 » »
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4.3.2 (a)

BB (o)s

had (a kD)

4.5.3 (la)

Control drum #1 was rotated in about 5° in order

DEVIATION OR GINERAL COMMERT

Negative side of 4 day bus was shorted to ground.
This did not affect operation of the %4 day bus.

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 #18 on the recording
oscillograrh 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 was operdted at a manifold inlet
temperatures of 500°F, 800°F, 980°F and design
conditions. The T/M equipment was operated for
only about 3 minute pericds because of its inter-
ference with the data logger operation. Several
T/M vlugs 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 temperature the calorimeter stabilized at
about A0°

The LN, was turned off at the pump cryo panel
at O&:%O and freon turned on at 03%:20 when the
A T across the pump thermoelectric material

exceeded 300°F,

Channel #17 and PL tt were not energized because
of a malfunction in the circuit of FnS-9, 'expansion
compensator #1 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 ancother receptacle.

Channel #11 had been energized since installation
of the contrecl drum squibs.
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