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_ SECTIONIV |
= TEST INSTRUMENTATION REQUIREMENTS
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A. PURPOSE AND SCOPE

We have compiled test instrumentation in this section in '
orcéer to present a composite picture of our requirements from the
OSTF test instruimentation contractor, The Martin Company. Conse-.
quenily, all test instrumentation covered in this section will be fur- N
nished by The Martin Company. SR e

The ADL test instrumentation requirements cover all OSTF
¢ insiruinentation needed for the execution of Group I, Test Plan §.
:m "test instrumentation' does not cover system controls and
. zntetion required for the sequenced operation of the propellant ,
:';':‘_».xg system.

*

System controls and instrumentation requ1rements are cov-"
ered in Section V, and include:-

(1) Sénsors, gauges, and transducers or electrical
pickups which are provided for or available within
the basic propellant loading system and

(2) Indicating gauges, electrical plckups push buttq.ns,
and lights mounted on the' ADL-provided PLS Test
Control Panel, Test Selector Panel and Fuel Check-
out, Fuel Test, and Fuel Control Panels.

-~

The instrumentation equlpment covered in Sectlon IV falls
into two general categories, defined as follows:

[ o

(1) "Quick Look" instrumentation

Instrumentation which generates data avallablé
within eight hours after test completion.

(2) Miscellaneous instrumentation

This includes temperature indicators for the
fuel storage tank and LOg storage tank plus -
pressure indicators and transducers needed
for safety tests. (See Section II.)

"Quick Look' test instrumentation requirements are listed
in {able IV-d. Misceilaneous instrumentation requirements are given
i 'Z‘;ble IV-e. Table IV-f shows the source anc¢ display p01nts of the
. L.cok" instrumentation data.

Aethur D Aittle, Inc.
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In Tables IV-d and IV-e, an attempt has been made to show
reasons for the inclusion of each instrument. Basically, the instru-
ments are required for the achievement of test objectives covered 1n
spec1f1c test plans. (See Section II.)

Sensing and recording instrumentation with a time reference
is required for the measurements of temperatures, pressures, and
liquid levels. Such mstrumentatmn is typical of that required to meet
over- all objectives.

Typical instruments needed to meet spec1f1c primary ob-
jectives are;

1. On/off and closed/open information for a tirhe- i
referenced status record of valves (MR), liquid
sensors (LSR), and drain pumps (MR).

2. Information as to pressure (PR), temperature (TR),
and (in specific cases) level (LLR) in a section of .
the system which becomes isolated at any time
during the sequence. '

3. ‘Flow information (FR), as an aid to an analysis
of flow distribution between missile stages and
the rate of change of flow in specific flow paths.

4. A time-based record of the position of throttling
flow control and pressure control valves (MRT)
in order to analyze their response and performance
in the system.’

Instrumentation needed to meet specific secondary objectives
are divided into two categories: special problems and contingencies.

Typical special probléms are:
1. Balance between flow stages; and

2. Need for subcooling of liquid oxygen
topping flow.

Instrumentation needed to evaluate the special problems has.
been included in the requirements listed.

e it i 5 e S e vkt e et ki i PUSPE S P » I g ot Kot ns 5 s
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 "Contingencies' refer to problems resulting from unfavorable
test results. Instrumentation has not been provided to aid in the solution
of contingencies. Sufficient taps and connections have, however, been
provided in the OSTF piping to take care of any foreseeable contingencies.
A small (unspecified) stock of versatile transducers will thus be needed
to take care of the contingencies.

B. DESIGNATION OF TEST NUMBER

Test categories are designated as follows:

Test No. Categorz

Fuel transfer tests

LOg2 cooldown tests ,

LOg transfer tests oF 8 ‘ e
Helium transfer (warm)

Helium transfer (cold)

Combined PLS tests. . -~ .. .. ...
Safety tests

Storage capability tests

MO N -
GNHNHN‘

nwm
a .

The test numbers correspond to "Detalled Test Plans ' covered in -
Section II : .

C. ACCURACY

Test instrument accuracies have been individually analyzed
and generally reflect a relaxation of initial requirements.

Nearly all accuracies refer to the range "to be measured,"
which has been specified. When two ranges are indicated, sufficient
time will be available to effect a recalibration. In any case, the ’
accuracy should be interpreted as a percentage of reading within a
given range. For example, (TR 202) is for temperatures of -320 to
-100°F, a range of 220°F. A + 5% of range accuracy implies + 5% of
220 or + 11°F at the high point of the range. At -250°F, the difference
is -250 -(-320) = 70°F and + 5% of 70° = + 3. 5°F. Since + 5°F is suf-
ficiently accurate at this temperature, this has been so stated.

Jrthur . Little, Inc,
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D. TEST TRANSDUCERS AND CHANNELS OF TRANSMISSION

Tables IV-a through IV-c.

Summaries of the total number of test transducers and chan-
nels of landline transmission have been made for each test series in

lowing assumptions:

1.

Only channels connecting the whole launcher
complex with the Control Center have been
included.

Transducers (such as level sensors) provided
for in the basic PLS have not been included. .

No allowance has been made for contingencies.
Allowance has been made for the vent systems. -
Simulated missile tank instrumentation has been
included. A 10% contingency on instruments
and channels should suffice (but has not been in-
cluded). '

A channel of transmission is assumed to include
one or more wires needed to transmit a signal.
In the case of valve position (MR), this would
include the positive indication of two switches.

Note that the summary is based on the fol-

All test instrument recorders have been assumed

to be located in the Control Center.

Missile tank test instrumentation has been in-
cluded; however, instrumentation such as the

LOy tank level measurement (Bogue System) has

not, since it is part of the basic control system.

E. SAFETY TESTS TRANSDUCERS AND PRESSURE INDICATORS

cators and transducers are needed.

In order to monitor the safety tests, certain pressure indi-

The transducers (PR-001 through

PR-005 supplied by Martin) listed in Table IV-e are to be connected to

the spare pressure taps (SPT's) upstream and downstream of the safety
A channel is needed from the appropriate SPT to the
In addition, con-

vaive under test.
C.E. C. oscillograph for a chart record of the test.

nections from the transducers to the portable pressure indicators

(I'R-001 through PR-006, also by Martin) are needed.

In some cases,

an existing transducer located either upstream or downstream of the
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‘'safety valve may be used for the safety test. In general, the safety

tests are performed by remotely (or manually, for the PRV's) con= = =i

trolling the flow control valve until the safety valve releases. The
object is to test the ability of the safety valves and vent systems to-
carry away safely the maximum volume of gas available from the -
high-pressure system in case of malfunction in the control system.

-
.

; . QAvthur B.Little Ine.
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Ttn)LE IV-a

NUMBER. OF CHANNELS OF TRANSMISSION*

(Launcher Complex to Control Center)

System - He - Fuel Concurrent' Combined  Other
Test Number 2.1 2.2 PLS 6.1 6.2 PLS 1.2 2.2 & 6.2 _ PLS § SC
Parameter: ’ ' iy
Temp. (TR) 23 29 14 7, 8 6 3 5o, 37 23 9. 2

- 31“ ) H s 3 g
Press. (PR) 26 - 35 13 9 10 8 2 45 23 | 7 4
s ‘ : 3 L% o'y _ | H
Liquid Sense 10 12 -- -- - -- -- 12 0 - -
"(LSR) N
Liquid Sense - 2 2 2 -- - - 4 2 6 - -
(LSI) ! .
Liquid Level -- 2 2 -- -- - - 2 2 - -
(LLR)
Position 33 36 14 5 7 2 1 43 17 4 -
(MR) & (MRT)
Flow (FR) 2 -4 2 1 1 17 aa 5 3 - -
or (PR) : '
Total Number 96 120  -- 22 26 .- 10 146 74 20 6
" of Channels . : _ ' '
in use during |
particular test - 5
*See Table IV-c for summarized channel requirements.
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TABLE IV-b -
SUMMARY OF TEST TRANSDUCER REQUIREMENTS* - - b5 3
System LO, | He - ; Fuel Concurrent Combined “Other .
Test Number 2.1 2.2 PLS 6.1 6.2 PLS 1,2 2.2 & 6.2 _ PLS S sC r
Parameter:
_ . |
Temp. (TR) 23 29 14 ki 8 6 3 37 23 - 2 :
Pres. (PR) 26 37 13 9. 10 8 2 47 23 12 10 ‘
Liquid Sense 2 4 % - -- i -- 4 e B
(LSR) s
Liquid Sense \ 2 2 2.4 - -- - 4 2 6 T {
(LSI) ' ‘ ' -
Liquid Level -- -- -- -- -- -- -- - o -— -
(LLR) _ '
Position (MRT) 4 4 2 2. 2 -2 - 6 4. R S
% B % g . 2 . x tg
other - - - - - - - - - - - .-- e e .
Flow 2 2 2 2 2 2 - 4 - 4 v -
5 78 - 26. 22 - 9 100 60 12792 iy
*See Table IV-¢ for fotai transducer requirements. , :.E
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TABLE 1V-c

' SUMMARY OF TOTAL TEST INSTRUMENTATION

INSTALLATION REQUIREMENTS

Sxétem No. Transducers No. Channels
LO; 78 120
He ' 22 26
Fuels and : 5 == e
Nitrogen g ’ ; R e
Services .9 10
Total - 109 156
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_TABLE_IV-d

= ;},ﬁ!jﬁl LOOX® TEST INSTRUMENTATION REQUIREMENTS

PARAMETER: TEMPERATURE . 8 o
bl 1 Range i rmmer
= ) K . Test ) To Be , o i of

Iten Sensor Location s.uor *Sntn S [ )8 nrpon of nonurmnt .-Measured ' Extremes Accuracy muout
™ 101 st. | flll & drain line \hH':» ::'_ 1.2 Tnpoutun of fuel dollvond , ls"F to 0 tg f :?s of ‘60 sec ¢ !
close to fuel SMT. =~ T!sﬁ : “ 8t. .| SMT__ , 18°F 120F given ..\~ T

Aboard missile ENES 1Y T : 0 to 100 ~ renge .
R P palg - 5

TR 102 St. 11 fill 4 drain . 1.2 Tnpontnro of fuel dollvorod s, s 2 L 1o
line close to fuel M. to St. 1| SMT 1y 2
Abonrd missile g £ =

TR 201 in contact with top of T.C. plu 40 (1) Temp. of inner tank durlng -1oo to Amd, 80 110°F 20 sec T
inner tank of T-201. 3pary: '811: z pressurization. . =300 °F -920 F or i 8% )
Vacuum 208 by - -- (z) Boiloff information -range) 3

eontnctor ; ) » ‘

TR 202 Wear intersection of ' ‘Wall 'r. v ‘oz.f-?,ff 'BH N Pr%m_-_of Coaldowm, €0, - 100,80  +100,. 410°F or - 20 sec
RS S0 L 2 2T followed by L0, temp. =320°F . -320°F (183 range) '
Propellant tonlnql ) B ‘(z) After unload indicates and -250 to- +8°F or

... absence of liquid in pipe . =900 F , (~10% low
ucuon T-204 to FCV-211 - range) s
TS . FcV-212 . | :
TR 203 Top of L-208 between ‘ - Cooldown progreas. -100, to - . £20°F or © - g-eect
© . . F=209.and FCV-208. . 2) Indication of line fill - -320°F - ‘ (5% l’lﬁ”)' R
Nissile silo . . completion Sl
. B 13)  Status during hold “and -280 . 13° -
i (-nngot pln zone) ~ =900°F (183 'lo'-
2 Ne s e . . l’l"") ‘, ;
TR 208 Locate aa near to 'c”ldovm. progress -100.to  +10Q P oapl g
A missile as possidle ‘Indication of Vine 7i11 -;gg% - =-920°F ‘ao o T
. on top ¥f horizontal , "+ completion & range)
i.... portion ef L-208 beyond ‘Bolloff gas reheat ‘ =270, to . 19 g o
© Junction with-L-241. - = -f -Status during hold-mixing ~320°F : (183 *lows
llnllo oHu. Ny tomnturt : - range)
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PARAMETER: TEMPERATURE
Test
1ten Sensor Locstion .. Sensor System Ro. Purpose of Measurement
™ 208 Top of L-211 between Wal) T.C. L, 2.4 Topping Stream temperature 8t.
FCY-209 and F-208. 2 2.2 I
. Missile silo ;
TR 206 Top of L-210 between L : Lo 211 Topping Stream temperature St.
FCV-205 and F-208. 2 2.2 | '
Missile eilo.
1i§ij'7 * Locate as near to . B U) 2.1 !1) Cooldown progress
Mgk ;uls:ilo :nbpognlb:o‘ 2 © 2.2 2) Indl?utgon of line fiNN
; 58 top of horizoata ; completion :
" -portion of L-209 ;l l’)-lol off gas reheat
to;:;d j::c(:go '=%b 3) Status during hold-mixing
~210. ssile silo. temperature )
(8) Degree of subcooling
TR208  Top of L-203 betwsen . o, 2.1 ’1 Cooldown: progress -
- . F-202 and ; 2 - 22 2) Indication of Vine fINN
Nissile sile. completion. -
{9) Statue during hold -
S.t. nant pipe zone) - - .
) © 8. low point in system
™ 209 {"2:“::: of f}:- lt::‘- T+ n '.l.o2 2.1 (1) #ﬂ u“. u:tcl'u:"ilth
» veen 4 axposed : T 2.2 2 ne is fu p
FCv-208. LO2 and . § ms (2; Stltsz during hold
flow sax. L0, velocity . 3) Status after wnload
E 20 F.P.8. ' - | -
TR210 - On m'ﬂi‘ll eo-ocl ”.f" e - ul gi; (1) 1\@‘:" “ﬂ' nltel;o_:"l!h_
" near missile. L= - 208 line is fu .
and 002 flow max. “{2) :?dlc:::ohc?=|=¢7? rapid,
‘ ne 0 elivery - -
Lo, velocity 20 F.P.8. tomp. to SMT S
mH SEENeraTs T M 3 Wamgemmemne
- . . ) ° p e o Tull.
& F208. I.ﬂz and Q! - nis i:g ;.o:pln “Ilnrr“ i
flow max. velocity | " RDOTSIeE aecese)ty fov
20 F.P.S. w’ wz swbcoolor
et Lo e a o e N e IR L Sl i it —— . T

TABLE 1V-d (Continued)

o

>

o

‘Range Frequency
To Be ’ of

" Measured Extremes Accuracy Readout
-270,to +100, 1°F 1 sec

-320°F -320°F (of 2 8%

range) .

L ] " L ] .
=100, to . +10°F or 1 vec
-320°F (153 range)
=270, to 19°F

ik
 =1005t0 . $10°F 1 sec
. =920°F - (or 153
Tl renge)
-280.to . 40 :
-300°F T i er ;
(183 range)
- =280,t0 +100, - 13°For 1 sec
-300°F - -320°F (83 of ,
L -270t0 renge). =,
-920°F
~=250,t0 - +100 °F or 1 esc
-300°F -320°F {2 8% of
:::;2130:0 range)
,-m‘,;e : . ‘2? 1 sec
of

L
S o
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PARAMETER: TEMPERATURE

™ 212

™ 218

™ 218

TR 218

TR 216

217

™ 218

) Sl )
|
{
a |
TABLE 1V-d (Continved)
. = Range Frequency
1 Test To Be of
Sensor Location Sensor Systea No. Purpose of Measurement Measured Extreses Accuracy Readout
in center of flow stream Thermo-. Lo 2.1 (1) When temp. matches with =270,.to0 +100 + 9°F 1 sec -
of L-210 between FCV-208 well with 2 2.2 TR 206 line is full. -320°F —920°F (or’g 83
& F208. l.o2 and ooz ;lsood PLS !z; ‘ll;::pln? dollvcrrn . : 3 “of renge)
. ‘TeCo . ermine necessity for .
g’::‘;. Lo, veiccity : L0, subcooler
On TMC 8t. | connector . L0, 2.2 (1) When temp. matches with -280.t0 +100 11%F sec
near missile. L-209. LO, 2 PLS TR 207 line is full -300°F -920°F (or ¢ 2% !
and Ooz flow max. LO, (2) ;v;dleat:shcc‘»:lgotlull rapid, of range)
i ne and ho olivery -270,,to
velocity 20 F.P.8. temp. to SNT -300°F 13°F
(3) Determine necessity for (or & 8%
l.()2 subcoolsr of range)
In center of flow streas ] LO, 2.1 (1) When temp. matches with -=250_t0 +100 19°F or sec.
L-203 between F-202 and 2 2.2 * TR 208, line is full, -300°F -320°F |t’u range) !
FCV-IW-.LOz and GO PLS (2) zt:tus durh'm hold
flow max. LO, velocity stagnant pipe zone) -27o°to
2 . -8t. | low point in =320 F
20 F.P.S. | yeten b
'LOz subcooler discharge Wall I.t)2 2.2 * Subcool ing measurement =270, to +100° : 13°F or 60 sec
on L-209, downstresm of V-G s fs ~320°F =320F (¢ 5% range)
L-217. Propellant
terminal. g
L0, subcooler:  inlet, on Wall v Lozv 2.2 Subcool ing measurement -250, to +100, 13°F or 60 sec
line L-208. Propellant Tc : ' -300°F -320°F (£ 8% renge)
termina : : N
Bottom of L-208, Vall Lo 2.1 Tenp. of LO, in propellant -250_to ‘ﬁoo 13°F or - 20 sec .
2 . ] ; ° : 0
in prepeliant teruinal T.¢. ‘2.2 termina) during hold, cool-  ~300 F- -320°F (2 53 range)
; down and prior to reload.. . !
-270,to
- . ' = F
- Bottom of L-209, In vall T 2.1 Temp. of L0, In propellant  =-280.to - +H100 13°For 20 sec
: 2 2 <ennd ()
propelisat terainal LA g 2.2 terminal during hold, coole  ~300°F TI0°F  (i83 range)
’ G down and prior to ro'm. .
o8 camonte :
-320°F
-~ i ) b -
£
-3

oy
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 TABLE I1v-d_(Cont inved)

-
S
-

PARAMETER: TEMPERATURE % e A - 2 i

n I i T T e

. oW T v Test s To Be . . o 48
Item Sensor Location Senisor - Systen No. Purpoee of Measurement Measured Extremes Accuracy Readowt ““.
™ 219 Fill 4 drain Vine 61 Thermwell) Lo, ' 2.1 Tomp. of l.oz delivered-to . -100,to '|‘1oo° - +10°F or 1 sec
__ close to missile tank. with exposed 2 2.2 grage ) BT -320°F =320F (& 53 range) ...
y St. |. Aboard missile T.C. s =¥ R v ’ ‘ ’ S P
= , : or ~280, 1% or . vty °
v i o U S B Fromed W Ly . ) ‘to =300°F . . (+ 8% range) f et
TR220 © Fill adrainline g2 Thermowel) . 10,7 2.4 Temp. of L0, deliversd-to  -100.to +100, 11°F or 10 .
close to missile tank. with exposed _ 2 2.2 Stage | T2 ) =920 F -320 F (¢ 83 range)
Stags:l. Aboard .T.C. . PLS R ' ' 0
missile . v or =250 to i3°F or
' . S - : =900°F ) (£ 83 range)
™ 303 Near T-90§A vell Type I.oz 2.1 To evaluate ooz consumption +250 to - *280, +10°F or 60 sec -
-neck L-902 T.C. (oxposed . ; 2.2 . -850 F - F (288 of .- -
Propellant terminal - elemont) - PLS range) ‘
: T or +100 to +10°F or
-180°F : (183 of
7 \ ‘ range) §
™ %02 Near T-3018 Yell Type ' 2.1 To evaluate €0, consumption +280_to +280 +10°F or sec
neck t-302 T.C. (exposed 2.2: ¢ . 2 -"80°F -180°F (288 of range) 6
Propellant terminal olement) LT PAS
: S B or +H00 to 10°F or
v ~180°F (83 of range)
™ Near T-301C ‘Well Type lo ’ . To cu‘l te eo con tion to
s neck L-;oz T.C. .(:m Sl ;% o 2 Soneem :2 w°' - :2 m°r ﬂ.o°F'or e
Propéllant terminal - element) e . PLS £ s g, : (188 of raage)
: : ; E T e ; :wgo b . $10°For i
) : ) o G i » 3 (A8 of range).. . . =
TR 308 - On ANF 3. | vent lins Well Type A, 2.1 Vent gas temp. fromSt. | +oo’F HOOF - 110°For. - gese
: aear missile L-388. T.C. gunu‘ . 2.2 T g : -3200F =320'F (288 of rasge) : - i 3
Nissile silo . element) . 6 o i
: 210 F or )
(283 of rasge)
™ 308 Close to T-201 vent.  Well.Type 1O, = g 4%k iy BRED TRl S , - ' - ' :
- . outlet L-308/320. T7.C. (enposed 2 2.2 . YVYent ges temp. from T-20% ﬂno:r + :F +10°F or o
- Propellant termina olomsnt) . ! ) -320 F -320 F (483 of reage)

210° or
(183 of rasge) =
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TABLE (V-d: {Continued)

PARAMETER: TEMPERATURE
Teat .
1ten 8ensor Location Sensor Syatem . Wo. Purpose of Messurement
™ 306 On AMF 8t. 11, No. L vent Well L0, " 2.1 Vent gas temp. from St. I} SNT
; Vine neer micelle L type’ - €S0 "
Hiseile aiio. Tl merow g
(exposed gt
olomn .
™ 307 Portebie sensing and .« "ur =7~ 80~ To record temp. of ga¥ passing
recording system. & e througb FR 304
Located et vent exit
L 319. Surface
T 503 Neer T B0OS \h_l_i,_w Lozf;;‘_ zx To evaluate GN, consumption~
‘ ;:‘r';.:;“" ;"’c.' % e 252 " blanket and purge:
TR 308 Wear T-503 ‘Wl - f 5 252 -Glz'- consumption ~1600 pei gas
neck L-509 -'l’ypo PG S
Propellent terminal TG, - BOFVIES . gop Services
- E Bt ST ’3‘4\ ‘,,‘Q:‘v : L ‘
™ 303 ln; T=-802 ?ﬁ Lt F ol 152 Gl conumlptlon ful bhnht
: neck L-5085 P!:W— P A ' ;. S e ~ i i
Propellant terminal T A purge T-502
TR 508 lu; I—m ouz eonnptlon b nd"pll '
neck L-580
Propellant termimal - 088" services
TR 601 Near T-sou no'mm eomnptlon fr«u uor..¢~
"neck L ‘bottle K

601.
Propellant tormimal

ws(q

.

Range Frequency
To e of
Heanured __E.xtr'mn- Accurecy Readout
+100,,te t100, to 110°F or 1 sec :
-320°F -320°F (185 of =
renge)
0 o e ]
0F to +1oo°to 18°F 1 howr ..
70°P - 50°F : .
-15 -1500F '110°F L1008
+60°F +150°F =
0 to 2800 o
ptlg . b
-'mooto =180, to* 8% of 20 sec
-+ 60°F 120°F given range
0 to 2800 et
-palg - At e e
0 to =160t 188 of ‘20006 "
'120°F - H120°F - given renge - S s
-0 to 2800
peig
=180 to'  -150_to
*sggr' +120°F
0 o 2600
palg _
“H00 to to .
e P <
a0 to
peig

s
»
©

N ————
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! -JABLE 1V-d (Continued) : con 3 S
1 - ' _ , ~ - _ o
; . PARAMETER: TENPERATVRE - » gt = S - 54 oo -
] N " .
Range ‘ Frequency
g - : Toot .. o L To Be = ; of
oy “a o 1tem - Sensor Location Sensor _‘Sn,tcl 3 No. Purpose of Measwrement Measured Extremes  Accsracy Readowt
- ™ 602 fear T-6019 Thermocosple Melive 6.1  Weliwe consumption fros storage 4109 to +00,to : of - zo‘ sec &
nock L 601. oxposed te 6.2 dottle .-sgsr - 55°F - .’»f.’.. ’ X
Propellant termimal fleid . M8 : §
, ‘ g . 0 to 6300 B
i ’ paig ) : E
™ 609 L-608, wpstreas of ;8 Welivm ~ 6.2 To evaluate cooler performance . to - e o maEs
. cooler, T-802- : :,i ; - = : :‘230; ° " 1 sec oo
Pronliut terainal L3, oo Lt : ' . ) .
0 to 3500
: : peig
T 6 e aos e of oo Welim - 61 . -200, to +100, to e geee g
cooler T-302. i W2 - -320° : : - - »
Pro 1lant termisal 6 2i S 300°F 0 t:zo F _ ' . =
¥ : ' . pelg | L K, b
{ ™ 608 On AMF piping upetreem  .°  Welive - 61 Tempsrature vpstream of -480_t . o G T e TR
' 3 o , ;
i. -of:cold conmector L-606. - 6.2 . connectors in cold hellium Vine -300°F ; : i X
.1 i’ Hissile sile LS , s ; "
g TR 606 St. | missile Ne bottle * oliva Nive teaps ‘ : '
. P . i e doll — , [] [} o (]
] i’i #1. On board missile :.g :}.:. b Faturs at delivery .;380;' 3 3
. ns 5 : 2
™ 607: St. || miceile Ne bettle. * - el iva 6.1 . . . » .
Lo On doard missile 6.2 L
Y _ . : o 4 ms: . : e
™ 608 $t. | missile Ne bettle L] ..hﬁ g » ° . . > . R
82. ' On board miesile. 0" %, = 2}, i N * :
: _ e ns ) e 2
‘g - : ¥ s e
i b i 4
WA e L3 P [gns B e o | i) frrep | e—— g oy B e IR S

i 5 - T § DA AR ST L
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3 TABLE 1V-d (Continued) s
PARANETER: PRESSURE
3 b ) . Range < Frequency
D (1 | R ' ) 70 e - b of
, Jten Sensor Location _aonuor System - ©  Mo.' : Purpose of Measurement Measured Extresea Accuracy - . Readowt
PR 112 St. | fuel ST wllape Pressure Fuel. P 1,2" " Record of ullage presssre 0 to 68 0 to 68 1108 b4 i 60 sec
pressure. Missile silo traneducer R psig -poig o ? ,.;
] R 119 St. 11 fee) o7 m.'. . Fuel 1.2 . . . . .
4 pressure. Missile silo _ ;
‘ PR 202 L-zoz at L-?xo St. lg. * . l.o2 T 84 Pressure in L-202 between 0 to 100 0 to 180 18% of 0.1 see
5 Pron 2.2 . -T-201 end FCV-206, 211, etc. ' peig psig reading .
s tor.lu i3 . . X i
+mo“w i
4 i, -920°F
- PR 203 I.—zol lt PS 203 St, ll. 7, I.o2 b 2.1 Pressure In line L-208 in o . " °
Propeilant terminal : : 2.2 propellant terminal down-
: j strean of FCV 212
PR 208 L-208 batween FCV-20§ o N\, L0, . 2.4  Pressure In 1in® L-208. in . . . .
and F-208 St. Il 2.7 3.2 ‘missile silo
4 Missile silo. o PLS
PR 206 L-208 at L-218 Stage . 10, Socn 2,257 ressurs I L-208 missile . . . .
} . MWiesile silo 2 s silo
. PR 207 . On TMC St. Il com= . - @ WO, o F:-r 2.2 (1) Pressure at missile . . . .
nector near missile : 2 * - -inlet
‘L~208. Missile slilo o 3 (2) Approx. /P across
j 3 disconnect with
: PR 206
x PR 209 L-zu between FCV- . Lo, 2.1 (1) Pressure in llno L-211 . . . .
E 209 and F-208 8t. il. 2.2 n missile silo
& ~Hissile silo . (2) ' across' FCV-209
3 v!vlth rm 206) for flow
; g - info.
4 PR 211 T L-21% at L-B71 St. o Vg i = 34 Pressure. in L- in prop. - . . . .
4 g— " to"la 5 La, 2.2 tonmnl ’u proe :
g Propellant terainal % .
S i 4
P W '
i -] :
i =
j w
f‘ —
3 . )
e T e PR e i LB S RGP GG i N O e T G ey S ,:‘,:..(...,




PARANETER: PRESSURE

PR 216
N ¥t

v

Sensor Locat! on

TABLE 1¥-d (Continusd)

N : Renge
§ 5L G % sl o Ty Gt -
. ._. Purpose of Neaswremeat - . llnurd .. Extromes

L-210 at L-868 St. |
topping. Propellant

ternina

. Ar.rou Pcv-m L-
Missile silo m

Acrou rcv-zol L-Zol.'j '

Missile silo

. and F-208 8t. | top
- Missile silo.

On TMC St. | connutuf :

near missile L-203.
Nlulh ollo m

' —zo? at L-216 Stage l.
" Missile ailo .

Between  FCV-207 and
F-202: (8t. 1) L-m.

ST 7 Wissile silo

lﬁ outlet on T-ux. |
Prope 5

1t terminal -

muf o -m

L=-210 between m—ao?"

B -lb.-o strean frém °*
*-t ’“ st. l’dnlu. o *

L I SRR

Prnun
trnulur i

nll-t unln

A uroum-m o -

4 Aneru'-m-ﬁn oy ‘7.,'_'-5{5_. ous e

Préssure in L-uo R e X ) m - 0 te 170
missile tllt ] e 1T - palg

{ B = = € _1 A =320
-~ (1) P:‘-mult-lullc = i_“_._ T W .

' (2) Approx. APacross
_ dlmt -lti Ll S
" m‘ .;. - : st _4' . o ) ,"._

g Prnu { l _,-‘;- o . N .
. m.“::‘.'::-'m y - - ’

Prmml- L.a,A ~ _ _ e
_llullo sile: ~.o - TERAT DT : &,

<”.,> B S

‘10, sebcoolor- - - - - ”" R

=i S ‘ - . ) ’“

huo(ﬁp i ,_!‘l' S pelg

Pressure In L- Ql.pro- g '-nt?u)' . otom R
&£ .. pelg :

SR SR~ e WP

".To' roeofdl.l2 .166.“40". - 9te48 - 0 to 20 '4 } ;

M",irom . ot m Otogro .

]
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PARAMETER:

e

PRESSURE

l.-zoj at L-u, nea
Propo?hut tcr.lnl

L-218 near rs
mnllu silo 206-

~ LLI 201 outlet on
e o T= 208 Propollut

tcrllnnl
8t. | L0y 3T
-wllage. Abourd

mtasile

at. l.l-l.()2 SMT - e

ol _Aboard .
“miss lp. s

Prunl Iln "

Near- T=501 k. l. D
- & C) n:,g-;z‘s ko2

L pruuro in 'ropollmt
tor- nl downstreem of FCV

0 to 100

2 g psig

“To. m&}a ’Loz Tovel In Lo 3018
, | :

0 to 30
psig

ey
' : ullo

m 2800 to

ee L7 OF et
N I i e Range
: ; S To Be
.4 Purpose of Measuresent Measured Extromes

0 to 170

=320'F

S 0 “.."’ =

— .‘.._.._N.-.,-._._

0to 150
psi I

+100,t

-320°F

psig
1100 to

0 t0.20
Psig

0 to 50
psig -

+100, to

-’20
PP .

oulvuoo mof
psig
m’r 4(1”:»

i
" E, b, 1~
- |
) H i .4 - a? ot L 44 . S
SRETITERRGD T PRI ORI L TR B TR e R E T L i AR AR PR S St IR e e -] ot @ 3
::Jn.
. . : ="
5 (3
’ V- el



" T tem
:w, g =
A L. F
3 .
B PR 508
PR 508
= 506
e
R 807
PR 508

’ ;nimm:‘ PRESSURE

Sensor Location

LLI-302 outlet on T=

802. Propellant
tonlnl .

L-822 downstrean of

FCV- 5 in pronllnt )

termin
Near T-802

-neck L-808

Propel lant toulnl

-flear T-803

neck . L-
Pronllm torllul

_vl-m downstrean :
. of FCV-812.
m’olhnt terninal

L-Su downgtrean
. of FCY-807-

Propel lant ur-lnl

" Rear T-508

neck L-866 T
Propellant terminal

L-867 downstrees of

1lant
Sy P

. JABLE_1v-d_(Continuved) il

-
3]
s
2 4 B il Frequency
. ' - Test To Be : of
. Sensor Systen No. : Nrpm of unuronont Measured -Extreses Accuracy . . = Readout
-Pressure . ‘Helive =~ 6.2 "To record LN Tovel. in MI ln © - -8 to 18 0 to 20 158 of il 20 sec
transducer - ) coolor z 3 p.lg B psig resding -
e peel T g2 n'nt' p‘u”rio pressure 0 to %0 0 to 50 . 60 sec
- S : .. pelg psig T
T puel 1.2 i ‘7-802 bottle pressure 0 to 28600 O to 2800 . .
T P e B s - 2 U consumption, fuel peig psig
blnluot & pur -180_to
y ; ge *150°F
. § 2.2 (1) 1’-503 bottlo pressure . 0 to 2800 . .
“"f” 8C-2 (2) Gx, consumption -1600 psig
1 | psi - ges service -;umgo:o
s - le 2.2 I.o and ‘fuoi‘ wnloading. . 0 to 80 0 to 3000 i 8% " - .
- service 1.2.4 prouun from 750 psl gu'; = PN o _;;("'“ resding -
= service . e 0 to 1000 (] ’
‘ _ palg H00°F
. an, 2.2 - Shock mount, engine start and -~ 0 to 1800 0 to 1800 o .
.."»f“ 8C-2 ANF intermittent presswre. - peig peig .
me nl gas mlu S i e 1{5’8"?
« o 5.2 18] Taok T-pom prevene o 0t 2000 ©0to 2800 88 of .
: 2 ‘8§ -{2) ‘2 coou.tloi it 1 -~ pelg nl. ru)mo 3
. : . 1
- i : o g ’ % » 3 z) =
. B S X | "~ pleaket ;n»m- L, 0to30 0to 158 of s
5 2.2 .- B, e e ‘psig- ~Tosly reading .- ?

e

B
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‘ﬂ : : ‘ ' TABLE 1V-d (Continued)
!5 PARANETER: PRESSURE : Coe s R R e
4 » . Range Froqnoner ,
< | Loanelae L TTA Test s ~ To Be g
3 {tea Sensor Location Sensor Systen No. Purpose of Measurement  _Measured Extremes Accuracy: ludo-t
3 "8 " near T-g08 Presswre -GN, 2.2 (1) T-508 bottle pressure . 0102800 0 to 2600 /g of . 60 sec
1 R neck L-880 transducer . “service 8C-2 (2 GI consumption 750 psi peig psig reading
3 Propellant torminal ‘ -8 '“ servics - -180_to
2 B * ,' X : : : : +m°‘
L . PR 818 Dowmstreamof FOV- et e U Tg g A LT ek R T T
: X 1 e e ¥ i pnewmatic, degrease 0 to 800 0 to 600 o0 @2 s
’ ' Egg"" mﬁlﬂ- P R, e 82, and purge dox pro;uro 780 psig psig : :
ur-%nl' R T, Yz ”l seryics 2180,t0 v
’ g L - +100°F
3‘ _ PR 601 ‘Near T 601 A~ o= Hellee . 6.1 Hel lum consvmption and bottle 3800 to 0 to 6500 35% of given 0.2 sec
_ neck L-601. I 6.2 - pressure. 6500 psig peig reading with=
Propellent terminal Nk : PLS To be used -ltb bottle T-601A W to in range l.0.,
¥ : - T 8 only - 68°F - at 6500:
A \A7J \ D€ X 1T 180 psig
"3600: 128
psig
"7602 Near T-601 8 Sy 8 3 llhl fum - 6.1 Bottlo protluro'ind helivm con- . . : . @
S neck L-601. s 6.2. sumpt ion—to be wsed with bottle
Propsllant terminal - » R, '58‘1 T-6018 only.
PR 608 uputrm of .. Wtion - 6.1 Pressuro of expended warm helium 500 to 3300 O to !800 18 of o ‘ 0.1 sec
iem cooler. 6.2 upstresa of cooler psig psig reading with=
Propollnt terainal ‘ : : ca b ) : +100_to in given
. ’ = 3 &, - ¢8%F range l.e.,
1 ; = at 3800:
A 1150 psig
4 3 800:
i . _ L | _ 3 228 psig ‘-
R PRes Facility aide of & " Weliem - 6.1 Prossure of warm helivm as close .. W g of U e
2 , wars hel ium con- T R - 6.2 to connector as possidble. . : 'lm reed-
-3 nector L-6 " PLS ' Y n -um =
g Missile eilo . P g Cl i
-5 PR 607 On NG pl'pln' wp- A Nelive " 6.4 Prcuuro of cooled hel ism as neer 600 t0 5200 0to9800 - " U e
. stream of cold com- e - 6.2 to disconnect as - poulblo psig psig i ;
aector L-608. : : N . : +100_to '
ol Nlullo_, o : : —aa00F
R b ‘

gsT

¥
i
b)
i
§

.

o

v g Saback s

B toe ke
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VAPPSO L ik -

PARAMETER:! -

Itom

P60 -

PR 611
- PR 612

P/ 619

=22 S

PRESSURE

Sensor Location .

8t. | alesile
helium bottle.
Aboard missile

8t. il missile
helium bottles.
Aboard missile -

OF 601 flange tnp.i :
- L-602.

Propellant
terainal

Bl o

OF 602 flange taps
L-603. Prooollmt
terninal

Upstream tap of

601 L-602- g
Propo{lult terminel

Upstreas tap of-

oF L . S
gn%lnt orminal

TABLE 1¥~d (Continued)

961

. Range Frequency y
. _ Tost , . To Be 3 ot
Sensor “_System No. Purpose of Measurement Meassred Extremes _Accuracy Resdout
Pressure ‘Nollum 6.1 Pressure at delivery point 800 to 0 to 9200 i5g of gives sec
transducef 6.2 in miseile ,zoo psieg pola : .rudln"lt . "
‘ PLS +109 to in range &
. N ST 6.1 . . . . 0.1 sec
DI ff. “Helium - 6.4 Differential pressure ‘0tois. 0 to 20 1sg of 0.29c "
Pressure : 6.2 acroes OF ¢01 (for flow psid ‘psid reading :
tnnodlnr - P%S — rate determination) .
. Helium 6.1 Differential pressure o . . 0.2 sec
S T 6.2 across OF 602 (for flow
- 3 Pls.s rate detersination)
Pressure Hellwe 6.1 (1) Pressure record . 3800 psig O to 6500 1150 psie :
transdecer Lo L 6.2 (2) For flow rate utor-l- peig at cs:o nl ,2 .
wRTNes _ M‘tlou 6800 nl. -55 to 128 %
- 8 d () '.'
‘ 100°F .
. tel e . K £ . . 0.2 sec

AL
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TABLE (V=d (Continued)

? PARAMETER: .POSITION _ ; B - ) : s, = B 2 gl
‘ 33 : IA hng. &
== “requenc
a o To Ba : .'} .
Item Sensor Location - Sensor : Pu‘rpou of Measuresent Measured Extreass - Accuracy - ludut §
M (T) Mounted on FCV 202 ~ - Position . ) untlnnvu mord of nlnw ,' "Funy open ' 'i:u of e m .
213 L0, St. | topping . tranwducer. mt mitlu ; -through valve "-" o e
"~ _control, Propellant ‘ J il fully . moveseat .. T A
" termjinal e <

closed
MR (T)  Wounted on FCV 203 ~ .
218 L0, Stage 1 topping
5 control, Propelient
terminel
© MR (T)” 7 Mounted on’FCV 207 :
308 _ 002 precugyre congrol. ’»
Propollqnt torllnll

('T') “Mounted-op FCV. 801 L
308 . G0, pressure mtrol. -
e _'* ProNIuM tonlut S
MR (T)  Mounted-om FEV ¢ i

603 - " He flew control
i T=604A. Propol ltnt
=2 torq nal,.

S MRT) .t Mouktew /bt
o (u"u¥ ‘Szu
L T-00 .»u.r»mn ‘

y
) e
q -
o -
g. . ; ;-
a2 5o
a : . 'y
; !
b ) l
S PSSR S W e v, . - e LR TR o y i e >
el . e e s ~ sl -
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PARAMETER: POSITION
Item Soimir Loéutlon

Ol. 201 FCV 209 Stage i1

" 202 FCV 212 Stage |1

MR 209 : - FCV 206 Stage |

MR 208 FCV 211 Stage |

MR 208 FCV 208 Stage Il Line End

MR 206 FCV 203 Stage |1 Toppin
Line Ead ¢ b

MR 207 - FCY 218 Stage 11 Drain

MR 2080 - FCV 208 Stage | Topping.
FCv 208 Stage pping

- 209 FCV 207 Stage | Line End

" 210 - FCV 217 Stage | Drain

MR 211 FCV 208 Pump Discharge

- 212 P-201 Peap Btarter

213 Stage |I.FIIL amu

. alve g4 :

" 2 Stage- | FIll 4 Drain

Yalve g2 1

System

Lo

fi

.
N

biie

o o
N oo

NN TN V‘NU NN
&

. o e o e
N N>

° . ) . .
N N

NN NN R
i L]
N TR N N

o g

2

-

N b

TABLE 1V-d. (Continued)

hg& of Meauureasn . t ]

1'o record open and closed
positions o' n!vo .

.

* *

; .

o ;
<9
e <
L] =
[ ]

b . v
' i
.. S

n, - Q
. |
[ ]

On and Off of L0,
Unloeding Pump 2

-'~Tonem"uudcloﬂ ‘
) mltlm of vﬂn e,

Instrument Type

Ellnla. limit switeh
plickep to -m-m
order.

- PO

Starter clircult te
peh recorder

‘Linit ewiteh to pon

s
o
[ -
X Freguency -
Acceracy of out -
1 sec lag ~ 0.1 sec
L J
. 2
A R :
. E 5
v .
. S
e
. x
7 .
[ ]
. :
i -
o 2 2 .
[ ‘::“ K' f
o ; AT
£ T i D
i ‘ S AR
ans I i 1
e, ‘I Al v
. R § ’
[} ‘ b i
i =
2 ' ‘
: y s
. e :
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PARAMETER: POSITION
item Sensor Location Systen
m 218 8tage |1 FIl1 & Drain l.oz
Vsive
"= 301 FCY 308 Line Vent for 10,
MR 302 FCV 303 Line Veat for l.t)2
L-208
" MR 309 FCV 302 Storage Tank L,
Vent T-201
MR 300 FCV 305 Dvain Line Vent Lo,
MR 309 FCY 306 Return Line Vent I.o2
MR 310 Missile Vent Valvs I.o2
Stage 11 81
MR 911 Missile Vent Valve Lo2
* - Stage I} 82
MR 912 Missile Vent ann Lo2
- Stage |
MR 918 ~ Vent Blower Fen P-909 Lo,
M3 FCY 301 Press. Contrsl L0,
MR 308 Stege || Lo, T Purge, u)2
FCV 516
= 806 FCV BO7 1600 ps! gas on
service 2
Service

g L3 ¢ i oy
TABLE IV-d (Continued)
Test - ’ :
No. nrpou of Measurement
2.4 To record open and closed
2.2 - poaitions of velve
LS .
2.4 o :
2.2
2.1 L '
2.2 4
2.1 Ay
2.2
PLS
2.1 °
2.2
2.1 U
2.2
2.1 s
2.2
PLS
2.1 ..
2.2
PLS
2.4 . .
2.2
s .
g.g On end Off of veat fen
Pis '
2.1 'l'o jive valve “llr ona
2.2 position (omly) -
2.1 To record open m closed
2.2 positions of valve
2.2 .
8C-2

instrument Type

Limit switch to pen

recorder

Existing 1imit switeh
pickup to multi-pen

- recorder

Starter circuit to
recorder

Limit switch to pen
- recorder

“.Limit switch to pea

. Frequency

Accuracy of Readout
1 sec lag 0.1 see

L ] L

[ ] [ ]

[ ] [ ]

L ] [ ]

. : )

[ ] L

' vy y

L ] ', "

L]

v
recorder Fa
Existing |imit switches .
to multi=-channel
P e NI ¢ T N g e -

- o e e =

SR




x4

NS P PP N

ST PO L

Py

TABLE 1v-d (Continued)

PARAMETER: POSITION
Test
|tem Sensor Location Systen Ko. Purpose of Measuremsent
MR 807 - FCV 508 780 psl gas ouz 2.2 To record open and closed
service service 2 positions of valve
MR 511 FCY 805 Blanket Reg. Fuel Lo2 2.1 °
Valve 2.2
. 1.2
MR 516 8OV 568 Drain Blanket Lo, 2.1 To record energized or
Stage | 2.2 de—energlized status of
solenold coll
MR 516 St. | I.o2 SMT Purge, I.o2 2.1 To record open and closed
FCV 817 2.2 . positions of valve
MR 519 SOV 863 Line Blanket Loz 2.1 To record energlzed or
. Stage | & 1! 2.2 _ . de-energized status of
& solenolid coll
MR 828 FCV-813 780 psi gee Glz 2.2 Tb‘rieord open and closed
service 8C-2 -positions of valve
service i =
M| 522 FCV-812 LOz and fuel Glz 2.1 s
unloading gas service 2.2
MR 601 FCV-608 warm helium Hellum 6.2 . .
L-610 in propellant E
terminal
MR 602 FCV-GO? cold helium Nelium .1 A .
L-605 in propellant 6.2
terminal
HR 608 FCV-605 hel ium recovery Heliua 6.1 ~ .
L-606 in propellant 6.2 "
terminel
MR 606 lntl-goj.orlng, helium Helivam 6.2 . =% °
Injection valve 1 g =
(solenolid operated)
MR 607 Vern helius line end Neolium 6.1 . .
valve (soleneid operated) 6.2
MR 600 Anti-geysering, helium 6.2 .
injection valve g2 .
(solencid operated)
[ e s A [ APty n«c-:q. oo -y -4 ) P Rt T - ~ o eatn T ~

[P i o R

instrument Type

Existing limit switches
to multi—channel recorder

Limit switch to pen
recorder

Solenoid coll to pen
recorder

Limit switch to pen
recorder

Solenoid coll  to pen
recorder 4

Limit ewitch to pen
recorder

Exieting limit switch
pickup to multi-pen

- recorder

n
. Q
e Frequency
© Accuracy of Readowt
1 sec lag 0.4 sec
. » -
L] " L ]
. g
L] :l
L] i L]
L] [
-2 L ]
[) .
- L]
° ®
. -
.. )
~ =2 -~ M als CORLY ,,,quu
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TABLE 1V¥-d (Continued) ik
o W
o ¢
- 58
it
. PARAMETER: LIQUID SENSE i ¥
-4z
4 o Range Frequenc, £\
Test o be. _ . of B G
_lten Sensor Location . Sensor System No. . Purposs of Measuresent Measured Extromas Accuracy - Readout A e
LSR 151 T;% of St. | fuel LSR 151 Fool 1.2 Flood signal On fo1¢ - . 1 eec lag 0.1 sec
LSR 152 Top of St. 11 fuel LSR 152 Fue) 1.2 Flood ll.ull- : i ™ - X e ‘
' o : : < ke
LS® 201 L-203 Stage | fill line. LS 201 Lo, 2.1 mmn indication of . - . . )
Existing signal pickup 2.2 presence of liquid at . ¢ i
in equipment terminal. i ST sensor with time to check B . ,
Propellant toninll. sequence
LSR 202 L-208 Stage Il fill Vine LS 202 Lo, 2.1 . ' : .« - e owr w i .
Propellant terminal 2.2 ’
L8R 20 L-208 Stage | Ls Lo 2.1 . " - . .
> Fncl?ity side of 20 2 2.2 . . ;
umbilical. Missile : ) : 5. %5 . 4
) ‘ . - i : }
LSR 208  Stage |l (L-20¥) s . 10, 2.1 » . - . e A
Facility side of : 2.2 |
umbilical. Missile i
silo h
L3R 208 Stage | (L-216 LS 208 Lo, 2.1 . o - . .
Drain Nnc. Missile 2.2 : : . ‘
silo : . . Lh o
LSR 206  Stage |1 (L-218) LS 206 Lo, 2.1 B ... - . L A 4
-Drain line, 2.2 ) : a C " ¢ x4 :
. Missile silo A _ ; i
L8R 207 L-212. Pump discharge. LS 207 I.O2 g 2.1 ' o ' - - ‘Response e
Missile silo 2.2 i r : time o
. k 1 sec b i
g L3R 212 3?3 above Stage || LS 212 “z 2.1 Positive record’ of prasence - - . ) s e
n catch pot. 2.2 of llquld at oonnr. ) ) B W .
-] nlullo silo ol S . ey ‘ L e
g LSR 281 Top of 8t. | LO, SNT Liguid L0, 22 Flood signal e e o TR @
- sensor ' :
g Missile silo LSR 251 ! 2 o .
[ LSR 252 Topof 8t. 11 LO, SMT.  Liquid 0, 2.2  Flood signai .o S . L.
H Missile silo . :;;.;;2 PLS AN ' :

I
It




)

PARANETER:

I tem

L8R 289

LR 288

PARAMETER:

LLe 281

LR 282

LIQUID SENSE

Sensor Location

At bottom of Stage |

SHT. Aboard misslle

At bottom of Stage ||
SNT. Aboard missile

LIQUID LEVEL

Stage | Lo, SHT.
Aboard missile

Stage 11 LO, SHT.
Aboard missile

P | P"”’“\ | Ewgery rwﬂ!‘ . Epevsre

Sensor

Liquid
sensor

LSR 283

Liquid
sensor
LSR 283

liquid
level
sensor

oAt I

TABLE 1V-d (Continued)

29t

Frequency
Test v » .' )
System _No. Purpose of Measurement Accuracy Readout
‘Lo 2.1 Poeitive recerd of - Response 0.1 eoe
2 2.2 preeence of liquid et time
v seneor - 1 eee
Lo 2.1 Positive record of .. .
' 2 2.2 preesure of liguid at
seneor
Lo 2.2 To record LO, level In - As per Martin oper-
2 PLS Ed 2 ational requitement
‘ ! L
toz . 2.2 .
PLS g
L %
| * '
‘ ":,’,
! &
H
: 8
H
~. S~y ity —— . - VO T T e -

B

ey e
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PARMMETER: FLOV

I tem Sensor Location

g

FCV 208 Liane 208
flow

FCY 207 Line 209
flow

FR 201 L-211 downstream

from FCV 201.
Missile silo.

from FCV 202.
Missile silo.

FR 501 (1) LO, storage

tenk vent L-309

(2) LO, sudbcooler

vent

(3) Helium cooler

vent
Surfece. G0, or

@i, passing throwgh -

meter,

L-210 downstream

*with TR 307 information

c M /Yy Mot ) ™
TABLE 1v-d (Continued)
s Test
Sensor System Ho. - Purpose of Measurement
No new in- Lo, 2.1 su e 1) LO, flow. Valve
strument nt E G 2.2 . ® e-llb?-tod as flow
requirement. PLS -otor by senufacturer.
information !
to be ob-
tained from
PR 203 end ‘
PR 206 end/or K|
PR 218 _
Ko new in- Lo, 2.1 o | Lo flow. Valve -
strument 2.2 eall rated as flow
requirement. PLS nur by manufacturer.
information
to be ob-
tained from
PR 219 end
PR 218 end/or
PR 218 :
Turbine . Lo, 2.1 Continuous record of
t{n 2.2 topping flow to Stage 11|
flow meter - PLS missile tank.
L Lo, 2.1 Continuous record of
2.2 - topping flow to Stage |
PLs nmissile tank.
Temporary Lo, C.4 (1) Volume of G0, bolloff
totalizing ; ~from storage tenk®
flow meter (2) Volume of GN, bailoff
located at from LO, subcoolor®
discharge (3) Volume of GN, boiloff
 of L=319 from hel ium coolor®
* at serfaco

Renge
To Be
Heasured Extremes Accuracy
& - Accuracy
of corre-
aponding
pressure
systeme
. - .
H |
| |
! |
i 7.8 9 o ' :t'
to 7.6 @ -~~~ °=°- 1.1 9% of
gpm +109‘: Lo -320°F | reading
Reverse flow i
High velocity
gas flow short
duration
2 to 18 .. .20_qre __ =
opm +100° to -320°F

High velocity
gss flow ahort
duration

Frequeacy
of
Readout

0.1 sec

_8oT

And 2k
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PARAMETER: FLOW "
! ¢ Range Frequency
. Tost To Be ' oL ef
Item  Sensor Location Sensor Systen No. Purpose of Measurement _Measured Extremes Accuracy Readout {'f
Orifice Line 203 ¥o data L0, A renge of plates is to be :
plates required ; provided in order to balance
for OF fron itea s flow between St. | and ). -
201 ’ Plates to have following
’ . orifice to pipe diameter
- ratios: 2 at 0.5, 2 at 0.7,
1 at 0.87, 1 ot 0.99.
OF 601 Between CY-607 PR-610 Helium 8.1.1 Helium flow rate computed 10 to 28 0 to 30 ® i
and CV-610, - PR-642 6.2.2  from PR-610, PR-612, TR-601 “1bs/min’ ~_1bs/min
L-602. Propellant TR-601 6.2.3 data  belivm -
terminal 8.2.6 -
2.2.9 0 to 6500
- ¥ peig
+100 to -65°F
OF 602 L-603.between PR-611 Helium . 6.2.1 Helium flow rate computed gt e . e
C¥-608 and CV-611. PR-619 . 6.2.3 from PR-811, PR-619, TR-602
Propellent terminal. ™-602 6.2.8 data.
. ; ‘020‘ ; ¢
"-‘2-1 i i “
‘2,2.6
’
\ 5
T R s R iowvecs R e SR s N i R i R i N | R oo R v SR i MR s R o, R i NN o M <. R i R 5

TABLE 1V-d (Continued)
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TABLE (V-0

TEST IRSTRUMENTATION REQUIREMENTS

I

(Miscellaneous)

) Range Frequency
Meter Location Test To Be of
Heter & Environment Sensor Systen Mol Purpose of Measurement MNeasured Extremes Accuracy Readout
TI 102 T 101 Existing Fuel - fuel Temperature in No Martin Requirements
(Fuel Storage Tank) in Basic ' Sterage Tenk

Instru-

mentatisn !

System "

T 201 indicating instro- Vall Lo, 8C-1.1 (1) Boiloff information 4100. to . 4100 to 1 10%F Nanue!
ments connected T.C.'s (2) Tewperature of Ovter ~100°F -100°F (1 8% renge Reeding
via switch to T.C.'s by con- "Tenk Shell or .l.-plo
201 through 207 & tractor ' geuge accw-

| STC's 201, 202, 209, racy)
208, 206, 207 & 208
on surface of T 201,
“T.C."'s buried with tenk
in ground
P1 001  Safety test instru- Trene- For con-  85.3 |  'Safety valve tests 0 to 50 .0 to 80 1% of 0.1 on
] ment rack - portable - ducer nection  85.8 pslg pslg  ecale C.t.C.
; ' located in equipment PR 001 te renge '
or propellent termi- to C.E.C. 8.P.T's 8s.6
nal oscillo- 83.7
graph '
2 ooz . Trene- . ss.3 J 0te80 0 toB0 . .
2 ducer - . pelg peig
o4 PR 002 8s.6.
B to C.E.C.
i g oscillo- ]
> = 3
.8 :
3

g9t



~

Neter

Pt 003

-

Pi 008

Pl 008

TABLE 1V-o (.Con tinued)

TR ST AR

ra';. Range
Meter Locatton Test . To Be
& Envlron/‘nnt Sensor  System No. Purpose of Heasurement Measured Extremes
-Safety test instru- Trans- For con- $8.8 Safety valve tests 0 to 100 0 to 100
ment reck - portable - ducer nection 85.6 ' . psig psig
located In equipment PR 003 to 85.7.
or propellent tersi- to C.E.C. &PT's 8%.1
oscillo= !
greph
. Trans- . 88.1 ' . 0t 300 0 to 300
i ducer 8$8.2 » psig psig’
PR 008 88.6 . i
to C.E.C. 8.1 '
oscillo-
graph
. Trans- » 85.2 U 0 to 1800 0 to 1500
ducer ; psig psig
* PR OOS
fo C.E.C
oscillo=
graph
. Trane= * 88.1 ° 800 to 8000 B00 to %000
ducer. 86.1 psig psig
PR 006
to C.E.C. !
oscillo- i
graph :
AR Y .‘_’"-"' - - -

991

-Frequency
. - of
Accuracy Readout:
1% of 0.1 on C.E.C.
. scale "
range
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Trensduc

LI L b ) o M tTo =2

or Test No. -~ Location

PR 001

. 88.8 = at SPT 830 downstream
of SV 817

85.6 - at SPT 310 downstream
of 8V 832

88.7 - at SPT 821 downstream
of 8Sv 802

cooy ) &3

3 /M M 0/

_TABLE IV-o (Continued)

Purpose of
Heasurement

Safety Valve Tests

Transducer

Range Accuracy

0 to 80 psig 1% of
scale
range

Readowt -

Peod  pasil

Frequency
- of

g

o

;
0.1 sec ;-
:

PR 002 86.9 - at SPT 811 downstreanm

of SV B1%
$56.6 - at SPT 838 downstream
of SV 831

0 to 80 peig U

PR 009

85.8 - at SPT. 530 upstrean
of 8v 817
8$5.7 = at SPT 829 upstrean
of 8V 802 )
89.1 - at SPT 309 downstream
of 8V'e 306, 918, & 319

0 to 100 psig L

PR 008

88.1 - at SPT. 818 downstream
of 8V B8ii
85.2 - at SPT 838 downstream
of 8V 838
88.6 - at SPT. 532 upstream
- -of 8V 832
8$9.1 - at SPT 318 upstreanm
of SV'a 9506, 918,48 319
86.1. - at SPT. 602 downstrean
of 8V 608

0 to 900 peig L

PR 008

8$5.2 - at PR. 819 tep upstreem
of 8V 838 (Existing trane-
ducer PR 819 Iinadequate
for thia dety)

0 to 1800 psig AL

P

91
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DSTRUMENTSD FROM
® PEDSELLANT TERVENAL 4
MEOILE ®ILO AREA

TRO! TRIDO TREZI? TR 906
TRIOZ TR-B0P TREIS TRI0Y
TREZOI TRZWO TREY TRIOH
TREZORZ TREZN TRIO TRIOI
F-——===—=———=-TRZ0} TRZZ TR TRI®

TRZ04 TREIS TRIOZ TRGO

891

TRLOS TREWM TRIOS TRGOZ i
TRZOG TRZIT TRIO TRGOS
TRZO7 TREZIG TRIOF TRGOS

PRTDL PRT9 PRIO4  PRGOT ; EVENT RECORDER.

eC.
s PRIT) PRIID PRI07 PRGOS : .| SERARNT TEDANAL

O3CILLOQRAPH

(QNTROL CRNTER) | Ry PRCEE  PRYO) PRLOTY : ALL MRS '

i ———— . O3 PREZS PRIOB PRGIO s = i
AL TR'S I + FRDL PRITa PRO PRGI) : gk, LS i
ALL PR'S fo- —= —f_ll-j . moOs PRI PRI PRGIT |

[ —— e e - o

]
|
‘ |
} TRecr PRZIG PRIOZ PRIIE : ;
f
|
|
|

ALL MRTS o = = ==~ = £ OV EoD)

FR 01, FRroL T 1'-1 : o i o ' ] = F |
L ey e 508 i
LR LRESE  fe—o | | =t ;

|
R |

. PL ¢ PS PaL\LT
FR O (roo)

wmm m:m &: ) ; |
L% {14 e o - ALl 3 e
L3R MDA} 8 8O . Lol
LR 2oS(-S 202 - ALL NR'S
MRERTVEDY) WRINSTR - .
MR ERDTVIRT)

LoRERG3an) LR ECO6(D ! BOUPMVENT TERMRMAL,
lany) LoR

EVENT RECORDER
(IM0) CONTROA. CBNTH

MR (ST. O VK - UK 9, uaere

VREP(TVIDY  MRAPT(IT.I VENT)

LOR'S(REAL TME) fe-

-

—_—_——— Y e e N —— — — — — ——

|

|

|

|

|

|

|

|

|

I MR EOAEVEID MR (PIT3) y [
A SESD SRR -

| MREO(VEYY) MR XETVYIOD g ’ s
) MREERVID?)  MRIOT(CVSED)

] o VRIOIOXVEDT) MRS (FTvTI) f

MRDOCTVES)  MR%1GOOT4) <
| Meagtva®)  MRTBFTVIIT) -
) wmoe(eeo) MRT 9 (BOV T
| ' MRTIICRITRD() MRIZI(FOV
|

t
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|

|
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WROIOTRDRAGD MR 60! (FOVG04) ! ——— e e MSTRMENT LAED BY MAKTEY TOR TEST RUISOTR
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