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3. Assoclated Contractor Support 

The following support is assumed to be available from asso­
ciate contractors at Vandenberg Air Force Base. 

a. Test. Instrumentation: calibration, pretest checkout, 
test operation, post-test processing, and basic data. 
reduction; ·The Martin Company. 

b. PLS Maintenance: ·facility <::l eaning, labor, shop 
repair, field repair, and replacement of_ defective 
equipment plus other labor and craft support, such 
as electrical and pneumatic; The Martin Company. 

c. Handling of Umbilical Disconnects and Other Missile 
Silo Equipment, Such as Silo Closure Door�; The 
American Machine & Foundry Company and The 
Martin Company. 

d. Quality Control, Liquid and Gas Analysi�_; V AFB 
on request. 

·• 
I. SAFETY REQUIREMENTS 

1. Hazard Area 

The hazard area for tests 2 .  L 1 ,  2. 1. 2 ,  -and 2. 1. 3 (indicated 
on Figure IX-b) includes the missile silo, propellant terminal, certain 
tunnels, the veRt-and-fill shafts, and the surface area within 150 feet 
of the oxygen vent-and-fill shaft opening. Use of these areas is re- . 
stricted to test and associated contractor personnel-. -During test 2. 1. 4, 
when the system will contain gaseous and liquid oxygen, the entire com­
plex shall be restricted to all personnel for a period of four hours. .The 
hazard area for test 2 .  1 .  4 is shown in Figure IX-c. 

2. Warnings 

Nontest persor1nel shall be warned to leave the hazard area 
before a test. Safety barriers shall be established at the entrance to 
the tunnel junctions or the control center and around the shaft opening. 
Audio warnings are to. signal the start and completion of tests and 
significant conditions during the tests. 

=::;::::;::;:::;:::::;:;.,::;,;;:, _;:, ;:;;, .;;.,:::· . = .. ==:;::::::::�:::;:,::::::::;:========-===::::::i==- ·�· :;:.."";:::-:·.:..;:.-: :r.:ir:.:....r;....u ·.CMll,:.ftll,-.._.. ..... .. ___________ . __ _ 
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3. Saf e.ty Practices . � . 

' . 

' " 

. . . ! '. , -
· 1 . .. • ' . Test and associate contractor support personnel are to: ' • .·j . ', , I 

·�; 

a. Wear .·hard hats, clean cotton clothing '· nonsparki� ·: I 
shoes·, neoprene gloves, and s.�fety glasses. or eye ' 
shiel�s • . , ·· .. · ' · · :. ! . · 

, • 
' " 

b. Wear face shi�·ld� and asbe:stos glov�s· ·if �ork :in�. i \, 
. : volves •contact with gas · or .liquid. · · · · ·. · · ' · · . ' I . I . . '· •• j . • . . 

. 
' ' . I'. ·. . .  ' ·. l ' ·'.: !I ' � ! I ' 

' I . :; ' ' .. ·. > ''. . . 1 
c ... Inspec� tHe hazartl �rea fo Jin.sure that it is :c1e:an. · 

· 
· ;, · 

.. . 

· and 1�le'�r of pe_�scmnel, I t_qc;>�s . • �a�erial•, find' i . , . • ' debl'.'il: . . · · · . · · . ' · . · · . 1 · · . . :. ) :, " ' ',� ' ' ' I ' t 
' 
·,.' ,' I 

''' . 
', I ' ' 1  

I ;. :,, , , " 
d. Unless otherwise directed, remain out or t,he pro•' · ·�, 

pellant .terminal apd mi11ile 1Uo durina all ·tes't• ·' 1. '. 
and remai,n C?Ut of1t�e c omplex .pu��� ... t.e,_. , �j : : l�i� ' 1, , . t� i: . . : .. ;_ ... _ .  ·. , 

I ' . ••t f7' I , . I ql ' I 1'' I I i Ii 
e. Use ·�rily no�spa:rking t

.60.ls i.�ci� �·;o�ri��4· · �o�t;bl't: :. 1 :��(· . !:" 1 • 

,equiP,ment, an�introduc� onl>'.:�l.ean. t.bol,�: �nd . .,1 .·:, � ;1 . . , .. · . 
. !mat·�r�als into the· complex . . · '.� . · : �:' ' � i ' · t · '. ;··· ·, ·;,: '. · 

!. ' . . i . '. ' � ' . 
f. .Test the atmosphere with oxyaen and nitro1en ·· ( 

"sniffers!.' prior to · ente·rin1 a space �f'ter a ·teat� . ,,'' . 
· . .;'�.'�.,'' ... 'I • '.· : ' 

. 

, ,• ' , t� . .;,. •· 
' -: .' ' . , ·� '.', ' : " ,;· i ' 

01 ll-· • ' 

. 11 

,. t. 

g. Observe the NO SMOKING precaution.·." . ,l. 
, 

. , I. , . '' 
CRITERx� ....

.. :, 

' '• ' ")I,', 1 .  J,1· . i:: 
f ' , . 

. ·.)' 
.
.. 

. The successful completion of the liquid oxyaen line cool�own 
within the established countdown time will be considered t he· criterion · 

. of success. . . . . ' . ' 
. ' 

\ I '• 

.: .
. 

· . . .  

' ' ' . 

: i-,:: 

i ·I , "jl' : • . 

',r.. ' -
• .. -...: .... ., . , .. 1, , ,. , . . .... _ 

� 
� .. 

' 
. � :SI< ....... ·-· ·--.: '"'---·_,· -·-

'' .. . .. . ... � . ' ... ·• ,. ... ' 

" 

.r: 

;r"f' ...•. ' . ,,, . ·-�:·;, ,, 

I ' 

ClrthHr D.\Utlt,JJnr. 
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2. 2: LIQUID OXYGEN TRANSFER TESTS ' . . - ,. : _I;_";��.-.-,<·�:··:. ·-.�-� .
. ;,f1_:,"0��,... .. � ... �·.;,,.-... �·.;· · .. ·t ;· • .  �· .;,-. 

, . 
A. ,PURPOSE 

The purpose of this'test series is to establish th�t: (1) the 
. liquid oxygen piping system can be pressurized, (2) the mairi'transfer 
·and topping lines can be cooled down, (3) the missile tanks can be filled 
· 

wHhin the allotted countdown time*, (4) liquid oxygen levt:ls can be main­
tained, and (5) the system can be safely returned to an unloaded condition. 

E. TEST OBJECTIVES 

These specific test objectives are based ori ba�ic -system.:.tes' · 

objectives contained. in STL document GM-TR-0165
.
i-00323B, revi�ed · . ',: . . . .. '· ' . ; . ' 30 October 1958, and applicable to '.fest Plan I·- 5. :i . . . . · ' . · . 

.... ;. . ,;.- . . .. " . -·.'· . >,•! ·
_ .. ·•· 

. .· :'' � I J1. �·\' . . .. . : . I. 
,;... 01/' , �� •, ·� : •• ;:, ,. • '1 • ,'•'• ' , •I 

1. Primary Objectives . 
' .  

a. Demonstrate that the liqu:l.d oxygen system can be pressur ... 
ized, the lines cooled down, and th� required,:a�outjt_s· o.f 
liquid oxygen delivered to both mi ssile tan.ks With.in l�e 
allotted countdown time . 

· · ; .. ! ' : · · . :;· · 

b . 

c. 

Demonstrate the ability of the missile_ vent- system t.o 
. handle effluent gaseous oxygen at misstle· ullage pressures 
�c��ptable to an operational missile. J . . i· , • · 1 

· 

. . : ' .
' . I . . !i . . I · 

' I : ._ . ... . 

Demonstrate that the liquid oxygen topping ·sy1stem line� 
can be cooled down _within the allotted countdown time . 1 

d. Demonstrate the ability of the liquid oxygen topping system 
and the antigeysering system to maintain liquid levels in 
missile tanks during hold periods. 

e. Demonstrate that the liquid oxygen unloading system can 
be filled and vented, lines cooled down, liquid oxygen un­
loaded from the missile tanks and umbilical piping, and 
the PLS returned to "ready" status. Determine further 
the time required to perform this operation. 

0�See System Specification for specific countdown ti�e information. 

· - ·  ·------....---. 

. !. 
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2 Secondarv Objectives 
I· . 

. . I 

·85 

...... 
a. Determine the minimum time required for liquid' oxygen 

cooldown and transfer. 

b. Deter mine the consumption of liqu id oxygen, liquid nitro­
gen, gaseous oxygen, and gaseous nitrogen to load, hold, 
unload, return to "ready" status, and reload� 

t . Evaluate the effectiveness of liriuid oxygen subcooling and 
investig2te the possibilit y of eliminating the liquid oxygen 
subcooler from the system . 

d. Evaluate the effectiveness of the antigeysering helium in­
jection system. 

e. Demonstrate that the liqu:�d oxygen piping design does not 
permit pressure surges or· liquid "slugging" effects in 
missile tanks during cooldown and fine loading. , . 

'I 
f. Demonstrate the capability of liquid oxygen and high-pres­

sure gas ,missile service lines to be dis.connected without 
spillage or excess leakage of liquid. 

C. SYSTEM SUMMARY · · 

The liquid oxygen system can be broken down into the following 
. subpy�tern areas! : · · · :f · \ '· · · 

· 

:' � ' • • I ' • ' • ·I 'I . -. -· i -. 
( 1) L02

' storage, . 
(2) G02 ·storage 'and· L02 pressurizatio11, · 

(3) L02 transfer piping and equipment, · 

(4) L02 missile·tank£., 
· 

(5} L02 missile unloading piping .. pump,. and other equipment, 
(6) L02 missile topping system with LN2 subcooler, 
(7) G:\2 storage and L02 system blanketing, .and 
(8) L02 system and missile taiiks venting. 

The operation of the system is carried out automatically by 
meaP..s of the following eontrol buttons: 

(1) Load, 
(2) Stop Topping, 
(3) Shutdown, and 
(4) Unload L02. 

dTthur 711.11.ittldlnr • .  
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The control buttons, when depressed, will energize sequencer 
circuitry. The details of the sequence of operations that follow such · 
action are discussed in the "ADL System Specification" (ADL Special 
Report 86). A summary of these operations as they apply to the transfer 
tests is given .below. 

With the liquid oxygen system in a ready condition and the 
helium and other nonpertinent nitrogen services removed from the 
sequencer logic, the depression of the "load 11 button will start the fol­
lowing sequence: 

(1) The gaseous oxygen pressurization system will bring 
the liquid oxygen storage tank pressure up to the pre­
determined "line co old own 11 pressure level. 

(2) Liquid oxygen will be forced into the main and topping 
transfer piping by way of rapid and topping flow con­
trol valves. Line coo�down will take place. Oxygen 
will boil off and be vented through the missile vent 

. system. 
. . 

(3) When all line liquid sensors indicate the :completion of 
cooldown, by sig_nalling the presence of liquid, their 
signal will actuate the liquid oxygen storage tank pres.;. 
surization control, which will automatically raise the 
pressure level and put the system into rapid transfer� 

(4) Rapid transfer will continue until the missile tanks 
are filled. to a predetermined level; then . the LP2 .flow 
will be automatically reduced to the fine fill transfer 
rate. When the missile tank is filled, the L02 flow 
will be automatically reduced to the L02 topping rate:. 
and antigeysering helium flow will be simultaneously 
and automatically started. The topping flow is· auto­
matically controlled to maintain a cons�ant level in 
.the liquid oxygen missile tanks. 

(5) By actuating the "stop topping" control button, the L02 
toppin� flow will stop, umbilicais will be drained, and 
missile tanks will be ready for pressurization. The 
PLS will be automatically vented �! the comp.letion of 
the umbilical drain. Normally, the L02 umbilical dis­
connect will be simulated from the Test Selector Panel. 

.. -- -- - - ........ .  
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(6) The depression of the "shutdown" button will close line.:. 
end valves (if these are open), depressurize the storage 

. tank, and vent the tank and piping. 

(7) The ''unload L02" button will be depressed in order to 
unload the missile tanks. In the case of an actual (rather 
than simulated) umbilical disconnect, the umbilicals will 
be manually reconnected, and the unload sequence sub­
sequently initiated from the equipment terminal. The 
missile tanks will be unloaded under pre.ssure, and the 
L02. will be pumped to the storage tank. Residual liquid 
in the piping will boil off. ·The missile tanks will be 
purged and blanketed automatically. 

TEST OPERATION 

The liquid oxygen transfer test will be carried out by per­
mitting the system to perform within its operational sequence. The 
sequence ha.s been briefly described in paragraph C above . 

. The seven test runs planned for this test series .have been 
listed in Table 2. 2a, together with pertinent test variables. The initial 
two tests (2. 2. 1 and 2. 2. 2) will use liquid and gaseous nitrogen in place 
cf liquid and gaseous oxygen. Primarily, tnis provides a safer operation 
and permits personnel access to the propellant terminal and missile �ilo, 
where the integrity of the ·equipment can be visua�ly verified.· 

The two nitrogen tests should verify all primary and second­
ary test objectives except those connected with sub cooled liquid oxygen, 
antigeysering·helium, simulated emergency shutdown, and reloading. 
The final test, operated at a condition optimized during the pr�vious 
tests, should confirm all test objectives using the appropriate opera� 
tional fluids. Personnel will not have access to the launcher complex 
during this test and during all tests involving liquid oxygen. 

A topping flow rate will be used in ali tests� but the L02 
topping stream will not be directed through the subcooler for all tests. 
The operation of the subcooling system will be verified during tests 
2. 2. 4 ,  2. 2. 5, and 2. 2. 7, while the antigeyseri�g system will be 
checked during tests 2: 2. 3, 2. 2. 4, and 2. 2. 7. Response to emergency 
shutdown conditions will be tested during test 2. 2. 6 while the reload 
response will be determined in tests 2. 2. 5, 2. 2. 6, and 2 . . 2. '?. 

�hthur lll.l..ittldh�r. 
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11. . 
Ii ,1 
1,· 

I' 

Teat Pri1N.ry 

lluntber Fl ulda 

........ 1. . � ·_,_...,_._"' • •• . 

Hold Stop Dia- Shut 
Load 1 Hour Topp Ing ,connect

. 
Dow!I 

x 

x A x 

x x 

x x s x 

x x 

x 

x x s x 

TABLE 2.2a 

LIQUID OXYGEN TRANSFER TESTS 

TEST SEQUENCE 

Unload Hold Stop Dia• 
_g>2_ � 1 Hour Topping connec� 

x 

x 

x 
··, 

x 

x x x s 

· X x 

x x x s 

1. The dlac:onnact operation actuated by the •Stop Topping� button will vent and drain the 
u•billc:ala but leave the missile loaded. The u•bllical dliconnect 111ay ba actual or 
1i11111lateci u indicated by the following code' (Al Actiial; (SI Sl•ulated. 

2. Firat load cycle interrupted by "SHUTOOWll"· algnal during rapid load, 

Shut 
Down 

x 

x 

x 

Reload cycle Interrupted by al111ultaneoua 1o·aa of pQWer and l111tru111tnt air during rapid load. 
. . 

'' Storage ·1evel · high - L02 and G02. 

•· Storage level low - L02 and G02• 

co co 
Anti-

geysering 
Liquid Hel lu• - Con-

Oxygen Injection current 
Unload Topping During Test Applicable 

LO Status Hold Number lloteli 
-2- ---

llot llo (3) 
Subcooled 

llot llo 6.2.1 (1) l•I 
Subcooled 

llot YH. (3) 
Subc:ooled 

Slibc:ooled Yea 6 2.2 l•l 

x Subc:ooled llo 
6.2., 

131 6.2.ll 

x . llot 110 (2) 131 
Subc:ooled 

PLS:-
x Sullc:ooled Yes 1.2.2 131 

6.2 6 

' . '  

' . . : ·�' 
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Test control will be exercised from the Command Control 
Cente-r. During tests 2; 2. 1 and 2. 2. 2, the PL and PS Che c kout Panel 
will be under' observat:i.on. 

Prior to each test, the liquid oxygen st orage t ank ullage · 
�rans fer pressure will be adjust �d to give the desired pressurization. 

89 

The countdown sequence will follow the actual accepted count­
c,.,._T, �·.:.c;ucnce. Except for test 2. 2 .. 6, no test in the series will be in­
.• .. n·:ip1 cd dur1 ng the entire sequence. 

The liquid oxygen transfer system can be reactivated approxi-
111ately six hours after the last test, when its liquid oxygen COIJ.te!lt will 
bave boiled off . ! 

Enume:;-ated, 'detailed, and specific test steps for each test 
run will be ccvered in "Detailed Test Procedures," to be f'ssue'd sepa­
rately as a supplement to this test specificati�m. The supplement :win . ' . . . l 
also include test pr.erequisitles, pretest proce;dures, and the requU:-ed 
status of valves and equipment after a test.· The procedural documents 
will be enumerated as ·ronows: 

' 
Test Number Proce'dural Doc�rne11t Number 

, •  . •  :'·,·: . 
·�-'- 1_, 

E. TEST CONTROL 

The liquid oxygen transfer tests will be carried out autornati,.. 
call) by means of the PLS Test Control Panel. The panel will be located. 
111 the Control Center an d will contain "real time" indicating instr\iinents 
rt"quired for test control. Additional pen-recor.ded, trend-indicating 
data will be available from the Strip Charts (5630 ) ,  also located in the. 
Control Center .. 

All controls and instruments required for test control are 
lis1ed in Table 2. 2b . . A more detailed description of th,e PLS Test Con-. , 
trol Panel, the Test Selector Pa111�1. the PL and PS :Checkout> Panel,. and 
a complete listing of all "Real Time" instrum entation c an  be foundi in · 

Section V of this report . 
· , 

dtth\lr 7Jl.ll.lttlr.llnr. · 

-·�-� - -�- ·-- . ..  -.... ,. .. .. . .. (t, 
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TABLE 2. 2b 

TEST CON TROL AND INSTRUMENTATION REQUIREMEN TS 

PLS Control Panel 
Test No. Control Units Instrume ntat ion 

All Tests P LS Control Panel PI- 3 0 5  LSI -252 
Strip Charts (5630)  · PI-225 LSI -253 
Test Selector Panel PI-226 LS�-254 
P L  and PS Panel LSI - 20 1  LSI -255 
Equipment and LSI-202 LSI -256 
Facilities Console LSI-203 LSI-257 

LSI -204 LSI-2'5 8  
LSI - 205  LLl-25 1 
LSI -20 6  .LLI-252 
LSI -2 1 2  MI.:.212 
LSI-25 1 MI-!-314 

F .  TEST DATA AND TEST INSTRUMENTATION REQUIREMENTS 

In .order to meet the test objectives defined above, specific 
test data must be collected , analyz ed, and interpreted. 

. . Table 2 .  2c·lists the data requirements for test series 2. 2, 
togethe.r with test instrumentation used to obtain the data. .The material 
has been tabulated in order of specific test objectives justifying listed 
data and instrument requirements. 

· 

Essentially, only "Quick Look" instrumentation has been 
specified for data analysis. Specific instrumentation details, such as · 
type of trans ducer, range, loc ation , a·nd desired accuracy have been 
listed in Table IV-·d of Section IV. 

· · · 

G . . EQUIPMENT REQl'IREMENTS 

The oper ation of the transfer tests will essentially require 
t he use of the complete liquid oxygen system . The subsystem areas 
involved have been tabulat ed in paragraph C_ above. . . J : 

. . 

The liquid oxygen flow system is shown in Figure B- 3 of 
Appendix B. In addition, the test equipment requirements have been 
listed in Table 2 . 2d·. 

- · � -:· 

. . 
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Test 
Objective 

la 

lb 

,, 

TABLE 2. 2c 

TEST DATA AND INSTRUMENTATION REQUIREMENTS 

.. Test Data Requirements 

· .  (1) G02 pressur� ... 

(la) Storage tank G02 temperature 
. 

. ·· . (2) 
. 
L02 fiU line iernper.atures · · 

(3) L02 fill line pressures . . 

(4) .L02 fill line liquid 
sensing . 

(5) Missile tank pressure 
(6) Missile tank inlet t�mperature 
(7) Missile tank liquid 

(8) E�apsed time· 
(9) . Valve position 

(10) Missile tank pres.s , 
1 (11) Missile vent gas temp. · 

( 12) . Missile tank leyel sen_sing 
( 13') Elapsed time . · . 

· 

(14) Valve position ,. 
(15) Vent blower on-off 

I· 

Test Instrumentation 

PR-302 
PR-305 
TR-201, 305 
TR-202, 209, 213, 214 
TR-203, 204, 217, 218 

207' 208· 
PR-219,- 217 

. PR-202, 203, 207, 2Q5 
222 

LSR-201, 202, 203, '204 
205, 206, 212. 

PR-225, 22G 
TR-210, 219. �20 
LSR-251, 2::i�. 253, 254 

255, 256, 257' 258, 
LLR-251, 252 

MR-202, 204, 205, 209 
303, 314 

MR-20 1, 203, MR(T)-304, 
305, 213, 214, 215 

. PR-225, 226 
TR-306, 307 
LLR-251, 252 

. .. MR-311; 312, 3 �4 , 310 
MR·313 

Test No. 

2. 2. 1 thru 6 
all 
2. 2. 1 thru 6 
all 
2. 2. 1 thru 6 

all 
2. 2. 1 tl·ru 6 

2. 2. 1 thru 6 

all 
all 
2. 2. 1 thru 6 

all 
all 

2 . 2 . 1 thru 6 

all 
2. 2 . 1 thru 6, 
all 
all 
all 
all. 

·:: · . . . ... . 

· .·.: · . .  .1:'; . 
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le 

ld .. -. 

2a 

2b 

2c _ 

TABLE 2. 2c (Continued) 

Test Data R equirem ents 

(16) Visu al observa_tion 

(17) L02 unload piping iiquid 
sense -

( 1 8) MissUe tank pressure 
(19) Storage tank.pressure 
(20) L02 piping presst,ire 
(21) L02 piping tem p-e-r ature -

, (22) GN2 blanket pressure 
(23) Pum p on- off;information 
(24) Valve position 

(25) Vent- gas t emper a tur es 

(26) See objective ra 
items 1 through 9 

(27) L02 topping-·line·teinperature 

(28) L02 toppin_i line�pt'�ss�re - · 

. . 
(29) L02 main li�:f�ow: · 
(30) L02 topping line:fl�w 
(31) Valve position_ --> -

• •:• --- ·:-A••• •·� · ,  

· -
·-- ·- - ·- �::--···· ··-

(32) L02 sto ra ge tank level -
(33) ao2 bottle temperature 

�-.. 

Test Instrumentation 

·no ne 
. .. . ... 

-
LSR-205, 206, 207., 212 

PR-2?.5, 226 
PR-:-305 
PR-221, .223 
TR-214 _ PR-510, 511, 507_ 

.MR-212 
MR-207, 210, 211, 302 

301, 308, 505, 516 
518, 503, 519 

MR-309, �22-
TR -304, 305, 306 

TR-205, 206, 212, 216 
TR-211, 215 
PR-209, 211 

' 213, ·216 
PR-215, 214_ 
FR-201, 202 
MR-203, 206, 208 
MR('p-213, 214 
-MR-202 -

PR-224. (LLi-20'1) 
_TR-301, 302 
TR-303 

2. 2. 1 

2. 2. 1 thru 6 

all 
all 
2.2.1 thru 6 
all 
2. 2. 1 t·hru 6 
2. 2. 1 thru 6 
2. 2. 1 thru 6 

all 
2. 2. 1 thru 6 

2. 2. 1 thru 6 
all 
2. 2. 1 thru 6 

all 
- all 

2. 2. 1 thru 6 
all 

all· 
all 
2.2, 1 thru 6 

. .... . " . 

WWW.CHROMEHOOVES.NET 
 
 
 
 
 
 
 
WWW.CHROMEHOOVES.NET 
 
 
 
 
 
 
 
WWW.CHROMEHOOVES.NET 
 



w .., :;. :: 
. .., 
£1 
� ' . ii:""' . ; . ..... . · !t ·. 

.w 
�· ' .. ·• 

•.. '._;'f'>. ..... ' 
"]�::' 

·� ·tr:: �· . .. ·� '. 

Test, 
Objective 

2c (cont'd) 

2d 

� . . ...;: 

TABLE �. 2c (ContLnued) 

Je�t Data Requirements 

04} -G02 bottle pressure 
(35) GN2 bottle temper atur e 
(36) GN2 bottle pressure 
(37) L02·subcooler LN2 level 
(38) Valve position 

Test Instrume11.tat10r1 

PH.-301 
TR-503 

PR-510 
PR-220 (LLI-401) 
MR(T)-304 I 305 . 
MR-303 

'] \: s t '\; 0 . 

.all 
all 
2. 2. 1 thru 6 
2. 2. 1 thru 6 
all 
all 

MR -505-, 516, 518, 519 2. 2. 1 thru 6 

(39) Missile tank pressure 
(40) L02 mai� line pressure 

�R-225 I 226. 
PR-207 I 221 

· PR-217 

(41 ) · L04 topping line pressure 

(42) Lb2 main line liquid 

PR-209 
-PR-21 6 
- LSR-2,03 I 204 

se.nse 1 

.. . 11r•·•·:·-·---·':.• '·-- '#' _....., '-' 

. ..•.. � ... . ... .. � .. ·--------...... . . 

' . 

. .. - . 
··-__ .. ·; 

�· .. 

_,('., 

·-:;;, ... : :.;:� ' '¥,.�f:!�J.±.��:��-�-:r����;.t(� ���-�: � .. _. ...... � .. "·i . • . '! . 

all 
2. 2. 1 thru 6 
all 

2. 2. 1 thru 6 
all 
2. 2. 1 thr u 6 

:..A'- '"-w.;.' �· • • ·-•� �l � y.,.. -.. ... .. , �···-. , .. :..: : • .. ':'�·�·-·- .:,j� ;� .> - .. •', 

. . . . ..,. -� �;. 
. . ...• . . .. � . ' ... . . .  ·. ·: . 

�� ...... . ..... . . . .. ,.,< . • .. 
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Test No. 

AH . 

. .;::::�· ' ... ;: ' 

; 
... " 

�

·

-

.

. 

. . · . 
. 

, :�r-
.. � . . \

. 

TABLE 2. 2d 

EQUIPMENT REQUIREMENTS 

Tanks Equipment Lines 

T-201 
T-202 
T-20 3  
T-30 1A 
·T-3 0 1 B  
T-30 1C 
T-40 1 
T-505  

20 1 
202 
203 
204 
205 

. 206 
20 8 
209' 
210  

. 2 1 1 
212  
213  
214  
2 1 5  
2 1 6  
21 7 
3 0 1  
3 02 
3 03 
306 
308  
309 
3 10 
3 1 1  . 
313 
3 16 
317  
3 1�-
3 1 9 
320 

. . 321  
326 
328 
33 3 . 

338 
340  
3 4 1  
344 
345 
3 4 6  .-.· 

. ·. I ' 

\· 

Valves 

cv-.20.1 
CV- 205 
CV-20 6 · 
CV- 20 7  
CV- 30 1 
CV -3 02 
CV-3 1 1  
CV- 312 
CV-3 1 3  
CV- 3 14 . 
CV-3 1 5  
CV-3 50 
CV-40 1 
CV-402 
cv:...4 1 0  
CV- 4 1 1  
CV-412 
CV- 4 1 3  
CV-50 1 
CV- 502 
cv-511-C-:-� 

. CV- 512 ·• · cv·�52a 
· . CV-529 · 

CV- 530 
CV-53 1 
CV- 53� . ·  

CV- 533 . 
CV- 534 
CV-5 3 5  
CV- 53 6  
CV- 539 
CV -70 1 
C V - 702 
CV- 704 

: .CV-706 · 
CV:-- 7 50 .. 

.. 

CV-.7 52. · 

. CHY - 507 
CHV- .5QS . 

�. -

Misc. 

C-2(>1 
F-20 1 
F - 202 
F-203 
F - 20 4  
F - 20 5 
P - 20 1  
Stage I L02 Tank 

.
st a�e II L02 Tank 
:C-30 1 
p.,.303 
S-3 0 1  

. . S- 3 0 3  
C�40l 
S - 509 . 
S- 510 
S- 5 1 3  
·P-70 1 .. 

• P-702 

. . ... :�:7t-:-< .. 

·.�. 

• . . .  

--......,.�-. 
·-· .. 

�'���- -
-· Ii, -� .� . . �:tt.L_ ___ · ____ --� ----�-·--·· ---· . -·.-- -- --� . �-- ·-
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.·, . 

. ·J. 

7 

r· 

·' 

'" 

. .  

(' ... 

. ; . 
.. 

,.... 
. 

. . .. . 

.... . -

Test !'\o. 

. . .. 
• .  

TABLE 2. 2d (Continued) 

Tanks Equipment Lines 

... - ---... - ..- . ---

o I .... 

- -

"":. • ..... .. ··- •• -- , •. .
•.

• 
- · 

�,,, .. >.. 

347 
348 
349 
350 
351 
352 
353 
354 
355 
401 
402 
501 
528 
540 
541 
550 
551 
553 
556 
557 
558 
563 
564 
.. 566 
567 
56 8 
569 
570 
571 
572 
573. 
574 
575 
576 
70 1 
702  
703 
705 

: 

' . 

Valves 

CHV-512 
CHV- 513 
CHV-518 
CH V-520 
CHV-52 1  
CHV-52 2  
CHV- 523 
FCV-20 1 
FCV-202  · 

FCV-203 
FCV- 204 
FCV-205 
FCV.;206 
Fcv.:201 
FCV-208 
FCV-209 
FCV- 2 1 1 . . . 

FCV-2 12 
FCV- 2 1 5  
Fcv..:2 11 
FCV-21 8  
FCV-30 1 
FCV-302 
FCV•-303  

. 
I FCV':'304 ': . 
·: Fcv:..:.30 5  
FCV-306 
FCV-307 -
FCV- 5 10 
FCV- 5 1 1  
FCV- 5i6 
FCV- 5 1 7  .

. . 

FCV-70 1 
_ Fcv:..102 
PRV- 5 02 
SV-30 1 
SV-303 
SV- 30S 
SV-306 
sv:·-'307 . 
sv:..:ao8··· 

95  

. Misc. 

:-

... -··-·-·· h-
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TABLE 2. 2d (Continued) 

. : .. : 

Test No. Tanks 

'.', 

. .:· 
' ' .  � . . · . 

. . .-.. .. 
. \ 

. ! · .. :>_·· t::' ·"'',' ·. "�- '• ·f.,
.
-... ,. 

I •  

. . ' .• ,• 

-�� ,, ·f·. '  .. •' 
. ' ·  . .. .,, .. · .. , ... 

Equipment Lines 

. . .'. ' � . 

... )·•,I 

...... 

Valves 

SV-3 JO 
SV-311 
SV-312 
SV-313 
SV'-314 
sv '."'315 
SV-317 
SV-318 

, SV-319 
SV-320. 
SV-337 
SV-338 
SV-501 
SV-502 
SV-503 
SV-504 
SV""523 -
sv.;.530 
SV-531 
SV-532 

� ''·· 

. _; . 

•• � :·:.... 1 • 

Misc. 
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A complete listing of all OSTF-PlS equipmentl'equiremeilts. 
inc lt1ding manufacturers' names and model numbers,· wilf'be :f'ound in 

I 

. . ··-.. ·"·. 
:.L,' :\DL Propellant Loading System Specifications. · '· ' \  r . '  

I J. Sl:PPORT REQUIREMENTS. •:·. 

To carry out the cooldown tests, the following support: will be re­
t;ui1·•c'd froni sources other than Arthur D. Little, Inc. , at the Vandenberg 
:\.i.r Force Base. 

' . 

1. Facilities and Services 

1nent: 

a.  Power 

Electrical power will be required to operate the folloV{ing equip-
.� -. ��: 

( 1), L02pump, system controls and' 'instrumentation; 

(2) 

test instrumentati<;>ri'. ., 

b . .  Air Conditioning and Ventilat��h 
_ '"· ·· " . . .  : . , .· · - ·· . 

• ,I ' . : ' >u. : ; ;: ' .·· : , ;·J 
· .. :: :: : t.', . ; , /J i : . >.(: .::·.' :,.::. · � · · ><,.�'..· J''�: ... . ;:· J · . .  · 

This servke w1U;·be r�qu1ped: for· Jhe'· f<:Hlowing ·a,reas}�:·:�?_'; ' �·:f<�;: :.:il\;; .'. ;<• . . ; .. · '�· . . � .. �· . ' '· ' ··: · ' � _;: � .��.:. �· ��; ; ·\' ... ·· --:·· � J· ( �� · ·�;: .:;. -. ,: :::··��· ·-.'-.:- .. 

(1) Propellp..nt Termin�l d�.frL ·· · · .. 
, 

.':.·· ... .. . �· . . . ' "". �· " � 

(2) Missi�e:�Uo (fdS). . . 
·' .· . . -·· 

(3) Tunnelbet'\•.'een PT and MS, 
' . I � 

. . 1.· 
'.° � I .-\ . . 

I ,. -

. . t' (4} Third level of the Equipment Terminal,· and 
(5) Command Control Center. 

. " 

.. ; .. \ 
; ·1-·: 

·U :1·· ·1 ;  . : . 

• ! 

\ ". 

. . , .. 

" ' 

.,! 
·?. 
i ' 

"" ·/ .' 

�hthui- ill.l!.\ttlr.Jlnr. 
�. . ··� �·'"'"""'.'·� · .. � .. - ��.,::::...·;.:·:: ·:-- ' ,._.,,. . .,_ . .. ,·,:-::� ·.- · · ... ·� 

·I I 
! i 
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c. Lighting 

The following areas will require lighting: 

(1) Propellant Terminal (P_Tl i. 

(2) Mis sile Silo (MS) 

(3) Tunnel between PT-and MS 

(4) Third level of the Equipment Terminal 

(5) Command Conttol Center, · 

d; P LS Cleanliness  
I 

·. '· 

Prior to each test run,· inspect the system (covered under 
"EQUIPMENT REQUIREMENTS") to insure that it is und er proper 
blanketing and that the areas are void of unsafe materials and iri a 
clear condition. 

Specific cleaning requirement s will be cailed for during or 
at the. completion of a maintenance and repair  operation rather than 
prior to a test. (See Section IX.) 

- · 

e. First..: Aid ServiCes . ,J,, 
., 

..
•

. 

.. 

A .first- aid. station at the test site should be set up ��i' manned 
during pretest, test , _and post-test warmup operations .  

· 

f. Communications 

Communications will be required between: Areas 1, 3. ·5. 7, 
9, 11, 13, and 18. ADL.communication requirement s  have been covered 
in mor e detail in Section VJII . 

' '· : 

g. Visual and Audio Warning System 

,During t_est runs 2. 2. 1 and 2. 2·� 2� the propellant termi�al, · 
.

. 
: 

missile silo, and adjacent surface areas .wjll be re.stricted to all but 
authorized personnel participating in the tesL The duration of thi·s . 
"Warning Level" will be appro:ximately eight hours per test.·-

·. ' 

. , 

' if§ . �: �: · -�· . ... .. -- - 'C' ·; �;-.-- .,,-� ,-, ...... 
·��.-. --,_...�. ·-�-----·-·· --- � .. , 

.,. 

" . 
.

. 

. 

. 

' 

·
·
, 

•'' 

,, . 

. • • .,!.' 
, . .. .  ,, . . 
:····;, .='. : ' .• : •. :· · .  l:·; .. 

; •. ,. · · ·· ·  � : 
. 

--· · � ...---. -. -.. t-:--i·�� ... ��� ... . .J.: • •. ':" . 
I . . 
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During tests , 2 .  2. 3 ,  2 . 2. 4, 2 .  2. 5, 2� 2. 6 , . and 2. 2 .  7, the 
propellant terminal , adjacent surface areas , and missile silo will be re - . 
stricted for eight hours to all but authorized personnel participating in 
the test . The complete launche r area will be clos ed to all personnel for 
a period of four additional hours .  · 

The warning wi ll be expected to signal the .above requirements. 

h. Sole Facility Use 

ADL and other personnel associated with each test r.un w ill 
require sole occupancy of the following areas for eight hours per test run: 

Propellant. terminal 
Missile silo 
Equipment terminal ( limited area) , 

· 
and 

Control Center (limited area) . 

2 .  Supply Requ ire:inents · 

The following quantities of liquid s and gci.ses should cover all 
transfer test run requirements. 

.. . . 
Test No . Fluid --

2. 2 :  1 L�2 
GN2 
GN2 
GN2 . 

2 . 2 . 2 LN2 
GN2 
GN2 

: G�2 ..
. 

·· · ·- · . 
Receptacle . 

T-20 1 
T- 50 2  
T-30 1 
T - 5'o 4  · 

T-20 1 
T - 50 2 
T-30 1 
T- 504 

Initial· Fill - ·· ·· .. 
Storage Tank . 

2 5 ,  200 gallons 
3 3 ,  600 SCF 

205 , 000 SCF 
3 3 ,  600 SCF 

2 5 ,  200 gallons 
3 3 ,  600 SCF 

205 ,  000 SCF 
3 3 ,  600 SC� 

2 ... 2 . 3 L02 T-20 1 2 5 , 200 gallons 
G02 T-30 1 . 2 0 5 ,  000 SCF 
GN2 T- 502 3 3 , ,600 SCF 

' : ; .i GN2 ' T- 504 ·. ' 3 3 ,  GOO SCF. 
.. He · T-60 1 · 1 13 ,  700 SCF 

· •��f'�i���r��f·:t .: ·:Jijk .. . '" c- � � .. .. -. ' ... .. 
t ' --� . . '• .' . ·. i.-

; -, . :.1�'· � . !:."' . • ·� .. ..; 
. ' '· . •\ .. :· -··· � ·. ,. 

I ,.. • ,I .,•. , . . 
- .. ·.:: · /; - · :.;.-... _:: .. _: .: .:,� .:.�'.._. · .. ::. -

. '. . . .. .. .. 

Usage : ·  , . ___ -:.:;_.....;... __ 

')"·· •':· ·  
..• . .. · 

3 .  ooo gallons = 

I 200 SCF 
:20 , 000 SCF 

100 SCR 

4 ,  7_85 gallons 
200 SCF · 

,20, 000 SCF . 100 SCF 
• ! • 

. 3', 200 . gallons 
1 5 .  ooo sc.F . '  

2.00 SCF . 
6 ,  000 .SCF .· 
2, .100 SCF . 

'arthur ill.l.ittlt . .Jnr. 

. ...: . . .. _ 

·-· � ... ..... ·� ..,·,:··*··  . ......... ""l .... --.�-':'""-��: � .. 7."'-r:� rt���?��O:I" . ... ··--,- . •. ,.... .. - ,: .
. 

4� ' - ··- - .. , .. _ .. ·-: ._ . .. _ · .·: ··· . . . 
·. ;_ . � -
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Initial Fill 
Test No. Fluid ReceEtacle St or age Tank I 
2 .  2 .  4 L02 T ;- 20 1 22 ,  600 gallons 

204 , 000 SCF : 
3 ,  200 gallons 

1 5 ,  000 SCF 
200 SCF 

G02 
GN2 · 
GN2 
He 
LN2 

T- 30 1 
T-502  
T - 504 
T - 60 1 
T-4 0 1  

3 3 ,  600 SCF 
33 , 600 SCF 

1 1 3 ,  700 ·SCF 
1; 470 gallons 

6 ,  000 SCF 
2 ,  100 �CF 

230 gallons 

2 .  2 .  5 L02 T-20 1 25 ,, 200 gallons 4 � 600 gallons 
23 ,  000 SCF 

2(}0 SCF . 

2 . 2 . 6 

. 2 . 2 . 7 

G02 
GN2 
GN2 

I LN2 

L02 
· · G02 

GN2 
G�2 

T-3 0 1  
T-502 
T-504  
T-40 1 

T-20 1 
T-3 0 1  
T- 504 
T�502 

204 , 000 SCF 
3 3 ,  600 SCF . 
3 3 ,' 600 SCF 

1, 4 70 gallons . 

2 5 ,  200 gallons 
204,! 000 SCF 
3 3 �  600 SCF 
3.3 ,  600 SCF . 

I · • : 
. • • 

. ; � - . 

' 12 , 000 SCF 
460 gallons 

3 ,  006 gallons 
23 , 000 SCF 

. 1 2 ,' 000 SCF . 20b $CF 
.; .

.. . ··,, . '· .. ;._ ·. ,�. ' i . 
L02 T�·20 1 25,: 200 galion� l: 5, 7Cl0 gallons 

· LN2 T.-40 1 · 1, 470 gallons . .: . . ·460 :gallons 
G02 T-30 1 204 , 000 SCF 24 � 000 SCF 
GN2 T - 502 · 3 3 ,  600 SCF . 200 SCF 
GNz T:.. 504 33 �  600 SCF " 12, .200 SCF 
He - 1 13 ,  700 SCF . ' . . 4, 2o({ SCF' . 

··· ·•
. ••• . .  • .  

3 . 

, !i�
$o
:;

a
;� . �

o
i;�c

'
t�jf Ju�e�#};.fo· _; ·_:., , ,:;;�:}��?;�WJ·j,�f i�(:7 ;·, : · . .  · . . · . . . .  ·; . .  : · ·. , . :· 1 .

.
. t' : �' « . · : ; , ·>.:<· r '.e '.\ :).� Y3s:2\'j ·" : · : . · '. 

, · The. followirt,g suppor� . is assume� t6 be av��ab!le: · trom assocjate , · ' ·. · 
contractor s  'at Vand�nberg Air :force Ea_se�· . 

· · : �. ,':' " . - : ,_ . , :·_ '.\ 

; . 
( ,• 

, ; I .... 
a.' Test instrumentat,ion: calibration , pretest' c heckout, 

test operation , post-test processing , 'and basi9 data 
reduction ; The �artin Company. . ·· · · 

· · 
. . � .,: 

·
� 

; -·: 
. :· . . .. .' ; . . . > ' . ' ··'. ': �-·� :.:, . . : ., :.._ .· ; . �· 

b .  P LS!:maintenance :  facility cleaning ,· lab�:,' shop: : � .. 
repai r , · field rep�ir , and replacemeht bf :defective 
equipm'ent; plus other labor . and craft .support� s uch ' ; 
as eled.rical and pneumatic ; The Martin, Company. ' 

. . ·J !  .... , ).: .' # '. •• ' • •  · - . ;  • • .. . . . . 
·
: • •  � : I '. _: .. ��· ·i .•·_ ·_. ;. �· j >: �·> --: ; ;  !.:.: -� · ; ., : . ", 

Handling: of umbilical disconnects and other 'rniss'iie:, :"· . 
. i . silo eqt\ipment , such as silo closure door!$ ;  . .  'The . , · - - �  

Ame rican Mac.hine  and Foundry Company: and 'Tihe ,: :=t . .  :.: ' 
Martin ,.Company. ; '_ . .  · · · · ·· ·· ' >  · .; : c:::�lrr> . . . -.! 1 
,. . :·j � • . :; -, ·�: • ::'' • ·:t ��I • 

. r  

' ._ <, . �{1 '/,t: .. '. ; .. · : .; '· � ' ' ' " .• . •. ·- "; . " 

·-����: �· .� ... � .. 'T n�:· ·--::r-�r-,.:,�..,--�--- · • • �:-r- --r. ·---��,;�,"�.��:;,��·�i.�i��' L� � � . .  _, .. 7,, �· 
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d .  Quality control : liquid and gas analysi�. , V�nde�b�rg 
Air Force Base on reciuest. · · ·

. : · · ;  : ; > 

S . \ F E TY REQUIREMENTS. 

' Hazard Area 

. . 

. \ 

The hazard �rea for test 2. 2. 1 and 2 .  1 .  2 (indicated on Fig�
· 

. � :  e l X - b) includes the missile silo, propellant term inal, certain tunnels, 
,· c nt - and - fill shafts , and the surface area within 1 50 feet of the oxygen 
,,. ,�, n1 - and - fill shaft opening. U s e  of these areas is restricted . to' t'est and 
:l S S OC i ate C OntraCtO� ,Support personnel Only. I Duiing tests :2 : 2.' _3, . 2 .  2 . :4 , 
2 .  2 .  5 , 2 .  2 .  6,  and 2 . . 2 .  7.; . when : the syst�m .will contain gase�us . and . liquid 
oxygen , the complex will be restricted t'o all person,nel for a period of · 
four hours. per test. _ (See Figure: I�-;� . )  . 

. • .: , . ·.·. • . 
2 . Jarnings , . .·,; ; < , ' , : } , : ' ' ;; h\;,:�t�t�d;�;'.:", L· ;: · , , 

: Nontesi persori'.nel shall be;1watne'adcf1e av.e tne hazar(}• :area · ·· · : .  : ' . . ' . . : ' : . •. . 
. 
. : . . ! . . . . ' :·_ . - ·:. 1 �· . . : • :_ ' ·• ;. . . { :, • ., � 

before a test. Safety b arriers shall' be ·established 'aLt;he : entrance' from. · 
. . " . " . " · " . I . ' ·' "  "• " "" . the tunnel junctions or ccmtro} center. and aro�n� �qe� sttaft ope�ng . . ·· Audio 

warnings are to signal the start' and 'completion of tests and sigi;rlfic'anf · . . 
conditions during. test progresf?. · . -· . . . - --::..-:::-; . . . . . . . . · · ' � . . : .. : . 

- . . ; I ' _':'. i' . . ·_. _ 
-.. ; .� • -:. - : . . : . 1' - ,\ ' . ' . ·' ' i 

· a  .
. 

· ',��r�t� !'�",����'. t:£,C:�;'\f )i;IJ,sJHJ�_i.'.;��;�,'��· , .::*1'.}1f i\. · .· · . .  
: Tes� and' ass�cfated -c'cj��r��/o�, supp9�+·pk:1s'?!i:, f �4f�ieJ\> · .  : ' • · � � 

. 
�V.e�:. , J;�d1,�at-�-, c1edri' c;��b� .:�.�b��h�D;1#w41����i��1�ti->f:,''. ·: ; :::; ./ i ·  
. �h9�s . : neoprene .gloves ;, .  a�d 1 safety 'a.;lf�� ,�e� . M �Y�\�!<> '< , ' 
shields . : , ' ·

. . 
.
• 

. ' 

., 
' · " :  : .

,

·.
' 

'_ ' , :  ' :, ··i ·; ') ,:. ; ·:· �,:.:\t ': f; . , ·>r.· (; . ' · 
b. Wear f�c e . . � hields an,d asbestos glov.es.:if .\vork fn- :i 

• 

, · .- .;:-' . I • " ,  1 • · , , . i , ,!. I • ' •  · '  1 ;  

. valves contact with gas or liquid ga$� · > •: · ' t .  · :, ;, .· :. 

· c. Inspe c t  the hazard ar,ea· to insur
,
e ·�hat.

' 
it ;s t.i¢�·; ,:{H i  fr.' :. 

and cle?-r of. personnel, tools·, material�-, 'arid ci·�bzr��jf :. 
• � : . • . · .. · - . 

. . · � · i . · , . 
:: . . : . · • 1 :: :: �: : �!}i:f:t:'Y 

d. · Unless.· otherwise 'direc ted , remB.in out of the pm�:;1·::,:. :; · · i  . 
pellant ·t:er minai · �nd ?1issil� 'silo �urin� all ,�e��-�· -\� : : (�j· ·:; · .. '• 

. and out ,of the entlr,e complex durlllg teists. 2: ·· 2•:·� · ' ' :> :- .. , · r · " ' · •· · I · through 2 2 .  7 .  · · · · · ' · · · . ; · · i '> \.' . I • . , � ' .  . ' ·;t. �.�.: · • ! J).':::·': .• � · 

' i 

·.� 1 .  -.:: .• : ·. , ! . ' !  : .. . · . . ,':.:·. ·.r�· ... . �'..:.r ;( :;· fJ.·_,, ... ; r�:.:I :�· .·.; ·� - :: ,. ; !.' -� ' . . 
• - • • l � ' 

�- ) ! - . ' . 

.. , . �- � 

I 

� 

I 
I 
l 
I 
J I 
I 
i 

; --- .. , "" · ·'"''�;/;-:
.
-��:�L ::;�:��+· � , :�;'-: :��� .. �.;� ·� : , , ·· . . ·· . _ ,_,_ ... . . : ;.· ·:,;�; : . 

WWW.CHROMEHOOVES.NET 
 
 
 
 
 
 
 
WWW.CHROMEHOOVES.NET 
 
 
 
 
 
 
 
WWW.CHROMEHOOVES.NET 
 



102 

e. Use only nonsparking tools and groundeci portable 
equipment , and introduce only clean tools and 
materi als ii:itp the complex. ' · 

f. Test the atmosphere with oxygen and nitrogen 
"sniffers "  prior to entering a space after a tes t .  

g . Observe the NO S MOKING precaution. 

' I 
' I 

· j  ' ·  J, CRITERIA ' · 
The ability of the PLS. to ;deliver liquid oxygen tQ the missile 

in sufficient quantity and at accept able pr �ssur e and temperature within 
allowable countdown time will be . cc;msider;ed the c riterfon , of suc cess . 

' · . 
. � ., .. 

. : 

·, · .  . , 
' 
I ! ' • :  

. ' · 
.. \ . . "< - � 

. ;• · · . . , 
. .. I 

" 

. . ; ·· . ' . 1 • · 

' "  

/ .  . · ! 

. � . .. i -' i
· 

: ., (' . ·· , . 
I ·  

! 
: , j 

. I , . ' • · 
' 1 • I 

. r · ! , 

. _· , .• .. · 

. ' . , . 

' , ·  . 
'.' '.' . 

. .. 

. �· · . 

! •· . 
! ' ' • ·• -

• ,. ,  t .. • • 
. .  ·· 

' .t  . .  .... • I , ' •. � 

.. ! 

i , ,  
' · 

,), ' I 

. I ·  

� ,, • � r I 

, , J ... 1 I 1; � , 

· .. ;. · 

'} . · 

. �- ' 
... 

. . . 
. ' ·: ·-�; 

:-�� 

'· ' 

. , . 
.. �: • ; l� - �) . : l\  . •  

. , ! · 

. .  · ·-·· .. ·-· 

,. ,··, . I ' \ 

, . 

. ''. · ' ! . · . 

. ' 

· .  :. · 

WWW.CHROMEHOOVES.NET 
 
 
 
 
 
 
 
WWW.CHROMEHOOVES.NET 
 
 
 
 
 
 
 
WWW.CHROMEHOOVES.NET 
 



· ,  · .• 4 

103 

6 .  1 AND 6 .  2 :  HELIU M  TRANSFER TESTS 
I . � ;_, .' 

A .  PURPOSE 

The pu rpose of this t est series is to demonstrate the ability of 
the PLS helium s ystem to deliver the required _cold and warm helium to the 
missile helium system as well as to supply warm helium to the missile 
antigeysering helium injecti.on s ystem. 

B .  'TEST .. OB JEC TIVES 
. . . 

These specific test obje ctives are based on basic system test 
objectives contained in STL document GM- TR- 01 65- 00323B, revis_ed 
30  October 1 9 58� and applicable to Test Plan I ·- 5. 

1 .  Primary Objectives 

a. Demonstrate that the PLS heHum system can supply the re� 
quired cold and warm helium to the _  missiie helium system at the proper 
temperatures and pres sures within the· allotted countdown time, during -. 
hold periods, and during and after

, 
missile elevation. · 

b .  De monstrate that the PLS helium system can supply warm 
helium to _the antigeysering connections in the liquid oxygen _system during ·: 
hold periods'. 

· 

· • -· · 
' . .).?· . ,  ... . ·  . . 

. c .  Demonstrate- that the .PLS heliµm recovery syste�· can -s�eiy 
recover uncontaminate d helium from the missile in-flight bottles· duri.rig 
unloading operations . 

2.  Secondary Objectives 

a . Determine the consumption of helium and liquid nitrogen 
during load and antigeysering o'p�rations . 

.. . ' 

"' . 
b .  Evaluate the effectiveness of the helium recovery system. 

· . •·' 

. - · : ...... · 
.. 

. 
·� : ' '. ·, :� ;1 • • • :! . -'�:. :·�'·. . .. ·>· -� 

· . ... ' 
• ! · , . •  · : - : "_ •. : : . 

... 
'. : .:

. 
� ·:·: . ·. • . .  

';· 
' .. .. . - .. · ·!· .  

!· . . -·: •. : :  
. . �: .. . · .. 

. . . 
·.:� -..... .... . "� 

··: ..... , ... ... .. �- ,;. . .  ,- . . '" -!.""\· -· ,, . . 
. .  , .. ,_ � .� ---:--_ - . ···· ·- .  � ... - ... ...... - .· .-- -

:· . ..  

· . , • 

. . 
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C .  SYSTEM SUMMARY ·. -�· ·' 

' ·  

.. ; ,  � :  . 

The systems to ·be tested can be brokeri down into the followi�g · 

subsystems : ; . 

. (1 )  Helium Storage. . 
(2)  Warm Helium Transfer. 
(3) . Cold Helium · Transfer. 

: (4)  Helium .Cooler. , . 
(5 )  Antigeys ering Helium lnje.ction_. and· : 
(6 )  Helium Recovery� . : . · ; · . · · · .··· 

The operation of the helium system is' carri.e d  out autolpatically . · 
by means of the foilow�g toritrol buttons : . . , . 1 • •  ' ' • 

' I • � 

(4 )  un!o�d H.eliu� . . - · >. - , .  
(5 )  HeliUm E.ecovete:d� �11d 

.. . . , 
( 1 )  Load, : . 
(2) · Stop Toppin'g; 
( 3) Shutdown. ( 6 )  · Unloa� L02. · . " . . . . 

' 
, � ' ,  . ·\- . I 

I i · ! 

The control buttons, when depressed, w�l l  erier;gize seqJ!encer _ 

circuitry.. The detciil51 of the sequence of operatio�s tbai follow such �actio� . 
are disctissed. in the . " ADL · System Spedficatioris " ; (ADi.;°i$pecia L .Rep0rt 66)�. : · A summary of these operations as they apply to the helftln'l. test�' is '. g1yen 

' 

below. • 
. 

, . . , . · : · ·' · " : ·.· , :; . : 1 · ��.:.\� • :-;�i("7 : .' . .<>l . . I : . ·  I :� . . ; •  
_With the. helium system iri a " ready' �'. :cp,ndjti�n.' .the dep1:ession 

of the "load" button will start: the following . sequeqc,� i:J:<\) i ;;;� ·. - : : , _ i . . . : : · 
- .

. : . . . .  : .: ; ; . · .. :,/: ' ·.· <.1 r ' ; · . : ; :._ .•. ··.,·jr :t i .  - .) \ : ;  '. : ;>;:. ;;�{�'.:l.?�'.;·�\ if;�: ;::; ·nx��h:·:,_}:�\-.t�: - �'(!:' f•;; ::. · r _ :  :1 . 
. 
he1i�1? ' s y�\�>m������fuilt1h��r������;l:s��i:�������ti: ��f�l.?i��!¥�:�.� -;:i· : · . . ;

.· 

sure in .�he bottle s: re.a�h� s an imt1al p.re dete ri:rt ·:ip.� d JE!�-.��:� � - - · ·. ·:. := · i. �.- ._ . 1 ' ' ' • " I I ' ; • ' • ' • ' � • • ' . . ' I :·., . ' ' : :, ; •: . '. 'i;_::J !.-;i ' ·: 
! ! . ) �  ' • .  • '  ' ' • ' ; . .  • '  ' ' ' f. ; :; ;.· ·, ... ! I <: �;_:, · .. _. , > · :· · ; . ! : · , � i '' '. '  

(2 )  After L02 lin� cool down .. I or. its ' sl.mulation,' : beliµni no·w will •· 
auto�atically be re:lnitiated and the missile  in..:fl ight _l,)ottle:;; pre�_surized to · 
their in-flight pressure. · · ' , ' ' • ' ' ' ' ·. . r.· . . . ; 

(3 )  The co'mpletion of L02 fine lo�d will a:�tomatically 'i�itiat� 
antigeys e ring ·helium flow_. which will continue throughout the hold period. 1 ' 

. ( 4) : The depres'sion of th_e I I  stop topping" button . will. �imufate the 
helium urrtbilical discotv.iecf and a.u;tomatica��y start

' warm:: ��li.u� deliv"ery 
to the helium in- fli�ht bottle s . 

. 
. 

. " _  · ; :, : ?·��;. �-j .. : > :� :· '; -;-:,. -:!\\ "\;:, "�?-.? 
· 

' . , 
( 5 )  The depression of-the "shutdcrwn'� butfort· at."any .time: stops . 

· . 
helium flow to the mis sile from·the. prop�llant loading system�·� . . > : . ,'.; . -

·- · --�-- - ·.·�-�� �:�,- - <{'..�� · :· · � . ;  . . : ,: , :, : : · � �  · . '. r� ·> ?!l;:�·�:;�:\:{ ·" 

�- � . l . . ··.: ·... : . 
\. 

; . - .. ·-.. �··· � 
····-

-·· �
-

-
-

-

--

. ·· - ---· --- ---

· - · . ,,. _ .  

i . ; ,; ( - · 
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( 6 )  Before L02 i s  unloaded, the helium recovery system will 
a u t o m at i c a l l y  be come ope rative . Helium gas, supplied for missile ullage 
i -' r e s .s u !·i z::.. tion ,  wil l thus be recovered down to a prt.' determined pressure 
level . The rem aining helium, together with nitrogen gas supplied auto­
m at i c a l l y  at t hi s  time, will be used to effect pressurized liquid oxygen 
n : i s s �l e  U n i< unloading . · · ' 

1- ') "J J "  c at e gories of tests have been planne d for the helium trans­
.' c , ·  >· .- ; ;; . T}; e  first te :::t- - 6 . 1 . 1 - - will load warm helium and prove out the 
n p c i � '. :  . .  · :·1 of t he s:;stem at reduced pressure s .  Test runs 6 .  2 . 1 ,  2, 3, and 
.; v,:111  lJ_e p e rform e d in conjunction with liquid nitrogen or liquid oxyg.en 
: ransfe r .  Test run 6. 2 .  6 will be in corr.bination with a fuel and liquid 
ox ygen t ransfer.  The fourth cat e gory (test 6 .  2. 5) will b e. a helium trans­
fer,  :irst inte rrupted  by a "shutdown" command and later by the simulat�d 
loss of p o w e r  and instrument air . . Table 6 .  �a lists the helium transfer 
te sts,  t o gether with test variables .  

The helium tr�sfe
.
r tests will b�  operated

. 
from. the :PLS ;T�$t 

C ont rol Panel, located in. the Comrna�d Controi Center .; · The Test Selector : 
Panel will be used to s et �p the PL and PS sequencer. to: perform test� :hot · 
carried out in �onjunction with a liquid oxygen ;trans.fei;:)��t:.:> ... Dutirig the 
first helium test ( 6 .  L l »  · the pfop�U$;��o;;t,��Aai�·and\rrti'S�il¢'. silo'· will be 
m anned by observers.  nti�ing por'H.dt;�rof fil� .. other tesis. aji areas. �x�ept_ ; , 
t.he Com mand Co-ritrol Center will be evacuated , 

: .. '. . .  · .... . ' ' j "  
Enum.erated, detailed. st�p�br st�p ' procedure' for ��ich test': Will 

• . . . • . . . . 'J ! . .. . . 
be CO\;ered in " Detailed Test Procedures , "  to b� issue¢! separately as a 
supplem ent to this report.  Th�se will be enumerated :as follows t i  

· 

Test Numbe r  

6 .  '1 � 1 
6 . 2 . l 
6 . 2 . 2 
6 . 2 . 3 
6 . 2 . 4 
6 . 2 . 5  
6 . 2 . 6 

Pi-ocedural Document Number 

. ' 

. �,,... 
_

__ - - · - � ....-. .. -· ;; ,• . 

1 0 1 - 6. 1 . 1 . 
1 0 1- 6. 2 .  1 
1 0 1 - 6. 2 .  2 · 
1 0 1 - 6 . 2 ,  .3 
1 0 1 - 6 . 2 . 4 
1 0 1- 6 . 2 . 5 
1 0 1 � 6 . 2 . 6 

. . . .  

J-rthu-r tll.llittldlnr . . 

: 1  

( ; 
: r ;  

' �-

' ' ! :  
, · 

� ! 

t. 
�i :i �-� l :  , .  

� f; 
!l ' 
; 1  
" : � 
� ;  
� � ,, r. " 

' � ' 

I 

] 
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1 
- t 

! 
.r . '· i' I .' .·· . 
I 

. j I J 
' -1.  

... 

- � 

\ ' 1- . 

i 
I 

. � . .  , ·, . , ; 
: •1 i 

f '. ' . 
l 
I. 

_w.,-: "'fS>A"1'/X"!':. ·.- - · · - · - --. ... -
._, -" -···· · . ...:t� ·�,,,...(····�11 ,:�\ . .-f· 

T A B L E 6 .  l a  

KEL I U M  T R  A U  F E R  T E S T S  

v.r. 
llel i •  

llel i u• Fl o• 11e1 1 - l i qit h l  De l  i Yef7 .Altt l g"y .. r i 11 1; : 
C-trol Valve - Storage l l tr'Of91t to Hel l • . Hel J inl  

Teat . S.tt l 119 io t t l e  •• Mel l •  lit-Ft l ght.  Inject i on 
lo. Ci o.1 1 1n J ' · U1ed Cooler SpherH Requ i red 

6.l. l 100 IA lo Yea lo 

6.2. l 100 " Yee llo llo 

6.2. 2 100 "' Ye• Yee , .. 

6.2., 120 18 , .. Ye• llo 

6.2.• 80 IA Ye• Yea llo I 
6.2.5 100 18 Yea llo llo 

6.2.6 100 "' & 18 Ye• Yea Yea 

: i  
2.2. 1 llot 

� 
18 

} 
llot .. On l y  Yea 

� � . 2.2., Cr l t  I cal IA Requ i red On l y  Yea 

2. 2.6  18 On l y  llo 1 · -

l • . WaF'll hel l u• to lie I oaded to !00 r• i ; H qu i d  ox111en 11_1 • t aa l l e  tank• 

2. 

'· 

1 i mul ated·. and the .. ,.. hel l .. thett. preaaurl zed u� to 2000 pal -. -

C:O.,lete hel l .,.  cycl e  w i th 1.112 -'oard •l ea l l e  tank; cold hel l -
del I very only. 

C:O.,l ete hel ! 1111 cyc le with L02 Uioard 111t aa l l e  tank� l ncl ud lnt 
•tl .. ;Mrf111 and .. ,.. hel I •  del Iver f ee, u I nd i cated. 

. l  ( .  

ll l t rogen 
I n-Fl i gh t  Pressure 

Hel l u• Bo t t i •  v i a  
Recovery Fl u i ds I ii  Pre11ure 1-Hou r  Hel l u11 Concurrent Appl i cabl e  
Operat i on SH Tanks ( p a l ) Ho l d  S1 1te11 Tea t i  llotH 

, .. II one S00/2000 No No 1 

" Ye• LN 2 3000 Yea Yea 2 . 2 . 2  2 

, .. L02 3000 Yea Yea . 2. 2. •  ) 

YH L02 3000 Yea Yea 2 . 2 . 5  ' 
t 

Yea L02 3000 No Yea 2. 2. 5  ' 

, .. None 1000/2000 No No • 

YH L02 3000 Yu Yee l . 2. 2  IS 
& fuel 2.  2. 7 

No lll 2 soo llo Yea .. 
llo L02 soo No Yea ? 6 

llo L02 soo No Yea 

•• Cold h e l l u• on l y .  Shutdown button to be depreaaed when I n- f l i ght bo t t l e  
pre1aure 1 1  approx l na t� l y  . 1000 - pal . After return to • 1oad lng0  • el•l ated. 
power and l n atru .. rit a i r  · fai l ure to . be teated when pressure 1 1  approx!-
�-t•l1 2000 ps i • 

a. 111 1 •  teat�pa rt of the PLS te1t� l ncl ude1 a hel l 1111 reload cyc l e. 

6. tlle_•• I I qu i d  oxygen teat• reaul re I l • l tecl 1upport fro. the hel l .. •11t .. . 

. �-:.·.�·�, . 

.... 0 O> 

.:,·· v 

._ 
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E. TEST CONTROL 

The helium transfer tests will be controlled from the PLS Test 
C ont rol Panel , located in the Command Control C enter .  The PLS Test 
Control Panel and the Strip Charts (5 630)  will contain the "real time" indi-.. 
eating inst ruments required. · 

Table 6 .  lb  l ists the control equipment and control instrumenta- . 
tion used in all helium transfer tests. · 

TABLE 6 .  lb 

CONTROL EQUIPMENT AND INSTRU MENTATION REQUIREMENTS 

Test No . 

All 

Control Unit 

PLS Test Control Panel 
Test Sele ctor Panel 
PL and PS Panel 

Control Instrumentation 

PI- 609, 
TI- 607,  

PI- 608, 
Tl- 606.  

F .  TEST DAT A AND TEST INSTRUMENTATION. REQUIREMENTS 

In o rder to m eet the test objectives defined above, specifiC test _. 
data must be collected, anal yzed, and interpreted. 

Table 6. l e  lists the data requirements for test series 6� 1 . and . 
6 .  2 ,  together with test instrumentation used to obtain the data. The ma­
terial has been tabulated in o rder to test. objectives which justify the spe­
cific data and instrument requirements .  

Essentially, only "Quick Look" instrumentation has been �pe­
cifie d for data analysis . Specific instrumentation details� such as type 
of transducer, range, location, and desired accuracy have been listed in 
Table IV - d  in Se ction IV . The location of a specific test instrument can 
al so be found in Figure B - 2  of Appendix B. · 

. ; . � . 
G .  EQU IPME NT REQUIREMENTS 

The helium transfer system has been broken down and the sub-
system tabulated in paragraph C above. 

· 

Table 6 .  l d  is  a complete listing of e quipment to be used in each 
test series • 

. .  , ·  

4tthu" ill.'l.ittlt.Jnr. 
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TABLE 6 .  lc  

DATA AND INSTRUMENTATION 

Test · 
Objective Test Data Requirements 

l a  ( 1 )  Helium pressure 

(2) · Helium flow 

(3) Valve position 

( 4)  Helium loading pressure 
(5 ) Helium loading pres sure 
(6 )  Helium temperature to cooler 
(7 ) Helium temperature from 

cooler 
(8)  Cold helium valve position · 
( 9 )  Warm helium valve position 

( 1 0) Helium loading temperature 
( 1 1 )  Helium temperature missile 

tanks 

Test 
Instrumentation 

PR-601 ,  603 
PR-602, 604 
PR-605 · 
FR-601  (OF 601) 

(OF 602) 
MR (T) 603 
MR (T) 604 
PR-6 06 
PR-607 
TR-603 
TR-604 

MR- 602  
MR-601  
TR-605 

. TR-606, 607 ,  608 

( 1 2 )  Helium pressure missile tanks �R-6 08, 609 
. ( 1 3) 

lb 

l e  
2a 

2b 

. ·. 

Elapsed time - -

( 1 4) Helium pressure 
( 1 5 )  Helium flow 

( 1 6) Valve position 

( 1 7 )  Helium delivery pressure 
( 1 8)  Valve position 
( 1 9 )  Helium pressure 
( 2 0) Helium temperature 

( 2 1 )  Helium pressure 

(22 )  Visual observation 
( 2 3 ) .  Helium temperature 

(2 4) Helium pres sure 

(25 )  Valve position 

· PR-603 
FR-601 (OF 602)  

( OF 601 )  
MR(T) 603  
MR-601  
PR-606 
MR-602, '  605 
PR-6 07 
TR-6 0 1  
TR-6 02 
PR-601  

· PR- 6.02 
PR-401 
none 
TR-601 
TR-602 
PR-£ 0 1  
PR-602 
PR-607 
PR-606  · 
MR-602, 605 

Test No . 

6 .  1 .  1 ,  6 .  2 .  2, 4, 6 
6 .  2 .: 1 ,  3, 5 ,  6 
all 
6 .  L 1 ,  
6 .  2 .  l ,  3, 5 ,  6 
6 .  1 .  1 ,  6 .  2 .  2 ,  4, 6 

. 6 .  2 .  1 ,  3, 5 ,  6 
6 .  1. 1 ,  6 .  2 .  2, 4, 6 
all 

. 6 .  2 .  1 ,  4, 6 
6 .  2 .  l ,  4, 6 

all 
all 
6 .  2 .  1 ,  6 
all 

all 
all 
6 .  1 .  1 ,  6 .  2 .  2 ,  4, 6 
6 .  2 .  1 ,  6 .  2 �  3, 5 ' , 6 
6 . ·2 .  2 ,  4, , . 6 
6 .  1 .  l ,  6 .  2 .  2 ,  4, 6 
all 
6 .  1 .  1 ,  6 .  2 .  2,  4, 6 
all 
all 
6 .  1 .  1 ,  6 .  2 .  2�  4,  6 
6 .  2 .  1 ,  3� 5,  6 
6 .  1 .  1 ,  6 .  2 .  2, 4, 6 
6 .  2 .  1 ,  3, 5, 6 
6 .  2 .  1 ,  4, ·6 .  2 .  6 
6 .  2 .  1 ,  4, 6 . 2 . 6 
6 .  1 .  1 ,  6 .  2 .  2, 4, 6 
6 .  2 >1 ,  3, 5, 6 
6 .  1 .  1 ,  6 .  2 .  2,  4, 6 
6 .  2 . 1 ,  3, 5 ,  6 
all 
6 .  1 .  1 ,  6 .  2 .  2 ,  4,  6 . 
all 

·· �- �- · -�-.. ·· ·· -- - .. ··-·-- · · --· - - · -- - -- --... _47" . .... ..... -.---�-- -�-.-. - ·· --· - · · ·· ·  •'1'" ··� · -- - L . --":'" , •, , o  

''.'.; •' 
- . .  
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TABLE 6 .  ld . · · ' -..... -
i .� :. -· 

EQUIPMENT REQUIREMENTS "' 7' , 1 
' 

Test No . Tanks Lines Valve s Mis c .  
" 

6 . 1 .  1 T - 6 0 1 A  524  6 0 1  606  CV - 5 0 3  FCV - 6 0 1  SV- 5 1 7  C - 601  
5 3 3  602 6 08 CV - 5 04 FCV- 602 SV- 601 . C- 602 
5 39 603  6 09 CV- 6 0 1  FCV-: 603 SV - 6 03 S- 601  
548 604 6 1 0  CV - 602  FCV- 604 SV- 605 
5 8 2  605 6 1 1  CV- 60 3 FCV- -605 SV- 6 06 Missil e  Helium 

6 1 2  6 1 3  CV - 604 SV- 607 Storage · System 
61 4 6 1 5  CV - 607 SV - 608 ' 

CV - 6 1 0  -----

� 

' 6 .  2 .  1 T- 6 0 1 B  402 604 CV - 404 FCV- 6 0 1  SV- 5 17 · C - 601  
T- 402 524  6 05 CV - 405 FCV- 6 02 SV- 5 1.8 C - 602 · 

5 3 3  606 CV - 406  FCV- 603 SV - 5 1 9  . P�7 03 
5 35 6 08 CV - 407 FCV- 604 SV �522  S- 6 02 
5 3 6  6 09 CV - 408 FCV- 605 SV- 60 1  ' - 5 39 6 1 1  CV - 409 FCV- 7 03 SV- 60 3  Missile Helium 

.... . ... 548 6 1 2  - CV - 50 3  SV- 605- Storage Sysfem 
5 8 2  6 1 3  CV - 50 4  SV- 6 06 
60 1 6 1 4  CV - 60 1  SV- 6 07 ' r 603 6 15 CV - 602 · SV- 608 · H 

CV - 603  :: ;� . CV- 604 . ' ' . -
. ! " "  

. . ; 

CV - 608 I .- - ,  
cv:.. s 1 1 
CV -703  

.... CV- 705  
CV- 7 5 1  

. ' 

. .  

:�· � r 

, . .  

- � - ��: .:._ -- - - - - -

. drthur ill.l.ittll',Jnr. 

·. --· · .. · - ·- ·. . . ... -., -...... • .  
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. i 

TABLE 6 .  ld (Continued) l . f· 

Test No . Tanks Lines Valves Misc.  

6 . 2 . 2 T-601A 402 604 CV- 404 FCV- 601  . SV- 5 1 7 C - 601  · 
T- 402 524  605 CV- 406 FCV- 602 . SV - 5 1 8  C- 602 

5 3 3  606 CV- 407 FCV- 6()3  SV- 5 1 9  P- 703  
535  608 CV - 408 FCV- 604 SV- 522 .$- 6 0 1  
536  609 CV- 409 FCV- 605. SV- 601  
539  6 1 0  CV- 5 0 3  FCV- 7 03 SV- 603  . Mis sile Helium 
548 6 1 1  CV- 504 SV - 6 05 Sto

_
rage System 

582  6 1 2  · · cv� 60 1  SV - 606 
601  6 13  . CV- 602 SV - 607 Injection . 
602 6 1 4  CV- 603 SV - 608 System · 
60 3 6 1 5  CV- 604. 

CV- 607 
CV- 61 0 
CV- 7 03 
CV-705  
CV- 7 5 l  
CV- 405 

6 .  2 .  3 T-601B 402 604 CV--404 FCV- 601  SV- 5 1 7  -C� 6 01 
T- 402 52 4 605 CV- 40 5 FCV- 602 SV- 5 1 8  C - 602 

533  606 CV - 406 FCV- 603 SV- 5 1 9  P - 7 0 3  
535 608 CV- 407 FCV- 604 SV- 522 S- 6 02 '· 

5 3 6  609 . CV- 408 . FCV- 605 sv- 6·01 
. . .· 

539 610 · CV - 409 FCV- 7 03 SV- 603 Missile Helium .. • • 548 61 1 . CV- 503 SV- 605 Storage �y�tem � 
582 612  CV- 504 . SV - 6 0 6  

l, 
) 

601  613  CV- 601 SV- 607 
602 614  CV - 602 SV- 608 . 
603 6 15  CV - 60 3  

CV- 604 
CV - 608 
CV- 61 1 
CV- 7 0 3  
CV - 7 05 

· 
CV- 7 5 1  · 

, ·! 

. .. 

. - - -. ... • · --- ·· -1· -·---r-·- · - - ---.---- -�- -.--.... -- ... --- .. - .-- . • •. ....,.. . _, .  . . . . ...... . ...... .... .... �.· ·  "':" ·-<f'< .. ,, ,  -- · ,. ... · , .  

' 

... ,,. ,. - -
. . . · · � ·· ·--- . ,.. · .:.  . . � ..._ . .  ·· ·- . .  :. ... . .. .... ..  .. .. . · .; -;,;: .- �· ·  
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TABLE 6 .  l d  (Continued) .. 

Test No . . Tanks Lines . Valves Misc . 
-

6 . 2 . 4 T-601A 402 604 CV - 404 FCV- 6 0 1  SV- 5 1 7  C - 60 1  
T- 402 524 605 CV - 405 FCV- 602 SV - 5 1 8  C - 602 

533 606 CV- 406  FCV- 603 SV - 5 1 9  P- 7 0 3  
535 608 CV-407 FCV- 604 SV - 522 S- 601  
536 .609 CV- 408 FCV- 605 SV- 601  
5 39 6 1 0  CV-409 FCV- 7 0 3  SV._ 60 3  Missile Helium 
548 6 1 1  CV -503  SV - 605 Storage System 
582 6 1 .,  . ... CV-504 SV._ 606 
601  6 1 3  CV- 601 - SV - 6 07 
602 6 1 4  CV- 602 SV- 608 
603 615 CV- 603 

CV - 60 4  
CV- 607 · 

CV- 6 1 0  
CV-703 
CV-705 
CV-75 1 · 

' 

Fcv- 601 . - SV- 5 17 .· .. 6 . 2 ; 5 T- 601B - . 402 604 ' CV - 40 4  -C- 6 0 1 . 
T-402 52'4 605 CV- 405 . FCV- 602 SY- 5 1 8  C - 6 02 

533 . 60� CV - 406 FCV- 603 SV - 5.1 9  P-703  
535 608 CV- 407 FCV- 604 SV- 52 2  S- 602 
536 609 CV- 408 FCV- 605 sv..:501 . 
539 6 1 1  CV - 409 FCV - 7 0 3  SV- 603 Missile Helium 
548 6 1 2  CV- 503  sv-. 605 Storage System 
582 6 1 3  cv.:.504 . SV - 606 
601 6 1 4  CV- 60 1  SV- 607 
603 6 1 5  CV- 602 SV - 608 

CV- 603  
CV- 604 
CV- 608 
cv .:.. 51 1 
CV-703 
CV:- 705 
cv.:.1 5 1  

3rthur- 1Jl.l.ittlr.Jnr • 

. ,.�- ----�·-�·� --� �-.-. �� -- ·trr----=-
•. <& ·- .:..--- --
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1 1 2 .  

Test No . 

6 . 2 . 6 

. .. 
,' 

, · · 

Tanks 

T- 601A 
T - 601B 
T- 402 

. . • , .  '. : . .  l . • . - ·  

' /'" . .  

TABLE 6 .  l d  (Continued) 

Lines 

402 604 
524 605 
5 3 3  606 
535 608 
536  609 
5 39 6 1 0  
548 6 1 1  
582 6 1 2  
601 - 6 1 3  
602 6 1 4  
603 6 1 5  

CV- 404 
CV- 405 
CV - 40 6  
CV- 407 
CV - 408 
CV- 409 
CV - 50 3  
CV-504 
CV- 60 1  
CV- 602 
CV- 60 4  
CV- 607 
CV- 608 
CV - 6 1 0  
CV - 61 1  
CV - 7 0.3 
CV- 705 . 
CV- 7 5 1  

Valves 

FCV- 601 
FCV- 602 
FCV-603  
FCV- 604 
FCV- 605 
FCV-703  

CV- 60 3  

. -·.-.. · · 
.. 

, . ·.. . · · �  . 

SV- 5 1 7  
SV - 5 18 
SV - 5 1 9  
SV- 522 
SV- 601  
SV- 603 
SV - 6.05 
SV - 606 
SV- 607 . 
SV- 608 

Misc. 

C - 6 01 
C- 602 
P-703 
S- 6 0 1  
S- 6 02 

Mis sile Helium 
. Storage System 

Injection 
System . 

. . ' 

· -i 

. .  

s . ( · 

. . .. 

. J 
,';, ·

, 
@·�1 ���-·------:----"'""--------�-·� •• -p�· r --• .·'l- ���''-'"",.---:'1":'�-�--·w.,. :-,...•.•,,.. - · •:--• '"'V� �-- �, • f 

,. I 

WWW.CHROMEHOOVES.NET 
 
 
 
 
 
 
 
WWW.CHROMEHOOVES.NET 
 
 
 
 
 
 
 
WWW.CHROMEHOOVES.NET 
 



, 

• •  • .•• ,.. • . • . • . . . •  .:..: - . �  ·>-�. : •• 

H. SUPPORT REQUIREMENTS . 

1 .  Facilities and Service. · 

. a . Power 

1 13 

Electrical power will be required to operate the following equip-
ment: . 

( 1 )  Pumps, system controls and instrumentation, 
test instrumentation, 

( 2 )  C harging equipment� and · . 
( 3 )  Air conditioning and ventilation. 

b. Air Conditioning and Ventilation 

This service will be required  for the following areas : · 

( 1 ) · Propellant Terminal (PT), · 
(2)  Mis sile Silo (MS), . 

. ( 3 )  Tunnel between PT and MS, 
( 4 )  Third level' o f  E quipment Terminal, . .  and. 
(5 ) Command Control Center. 

' - · · ; '  

! 
• I . : ; , ! 

c.  . Lighting . 

Lightin� will 'be required in the areas listed in {b) above. 

· d. PLS Cleanlines s  

Prior to each test run, inspect the system under "Equipment 
Requirements" to insure that it is under proper blanketing ari.d that the 
areas are void of unsafe materials.  

Specific cleaning requirements will be called for during or at 
completion of a maintenance and repair oper�tion rather than prior to a 
test ; (See Section IX. ) 

· . · 

· - .�- � �"'· . ,  

· 2rtbur !.'l.ittlt,Jnr. 

·�--.... , ... .._,.,,.,..... 

i .. 

WWW.CHROMEHOOVES.NET 
 
 
 
 
 
 
 
WWW.CHROMEHOOVES.NET 
 
 
 
 
 
 
 
WWW.CHROMEHOOVES.NET 
 



� --""""_._ .. ..___ ... �---·--- - � · ' -··-· _._. __ ..,. _ ____ . . . ., ..... 

1 14 

e .  First-Aid SerVice . 

A first- aid station at the test site should be set up and manned dur­
ing pretest, test, and post-test operations . See paragraph I for safety con­
siderations. 

f. Communications · 

Communications will be  required between : Areas 1 ,  2 ,  3, 4, 5, 6, 
7, 9, 1 1 ,  1 3, 1 5 ,  and 18 . . ADL communication requirements have been covered 
in more detail in Section Vill. 

g. Visual . and Audio Warning System 

A visual warning system should be in effect during the test to pro- . · 
tect personnel in the hazard area defim�d in Figu_res. IX-a and IX-b. . _ 

An audio· warning system should be in effect to warn personnel from . 
the hazard area, signal the start of tests,  signal significant test conditions, arid 
so•.md the "all clear.'' · 

· 

h. Sole Facility Use . 
During test runs 6 .  1 .  1 and 6 .  2 .  5, ADL and other personnel asso­

ciated with the test run will require s ole occupancy of portions of the propellant 
terminal and missile silo.  

. · As the 
.
other test runs are all done in conjunction �th another test, 

the sole o ccupancy requirements will be the same as those called for by the 
concurrent test listed in Table 6. l a. 

· 

2 .  Supply Requirements 

. The following quantities of liquids· and gases will be required· for 
test series 6. 1 and .6 .  2 .  --- - ··-·· - ·  

Test No . · Bottle or 'Tank 

6. 1 .  1 
6. 2. 1 
6. 2 . 2 : 
6 . 2 . 3 
6 . 2 . 4 
6. 2 . 5 

. 6. 2 ; 8  

601A, 601B 

Helium 
Iilitial Fill 

165,  2 00 SCF 

Requirements 
Usage 

234 SCF 
1 1 ,  000 SCF 
13,  000 SCF 
1 1 , 000 SCF 
1 1,. .000 SCF 
11�, 000 SCF 
25, 640 SCF 

Concurre1.1t Test 
Giving "Other 

. Supplies 

NONE 
2. 2 .  2 
2: 2�  ., . . i� 2� 5 - . 
2 .  2 .  5 . · 

NONE 
1 .  2 .  2, 2 .  2 ;  7 

• ( 

. ,  
. � 
I �· 
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3.  Associated Contractor Suppo rt 

The as sociated contractor support called for under the concurrent 
test will be required for test se rie s 6 .  1 and 6 .  2 .  

I .  SAFETY REQUIREMENTS 

1.  Hazard. Area. 

The hazard area for tests 6 .  1 .  1 and 6 .  2 . 5 (indicated on Figure 
IX-b)  include the propellant terminal, missile silo, certain tunnels, the . 
vent - and-fill shafts, and the surface area within 1 0  feet of the shaft open­
ings . The hazard areas for tests 6 .  2 .  1, 6. 2 .  2, 6. 2 .  3, 6. 2 .  4, and 6 .  2 .  6 

. are the same as those for the 1 .  2 or 2 .  2 parent tests .  These areas shall 
be re stricted to test and associate d contractor support · personnel only. 

2 .  Warnings 

Nontest personnel shall be warne d to leave the ·hazard area before 
a test. Safety barriers shall be e stablishe d at tunnel junctions one and two . 
and around the shaft openings (for tests 6.  1 .  1 and 6 .  2 .  5) or at the entrance . 
from the control center and around the shaft opening (test 6 .  2 .  1 ,  etc. ) .  
Audio warnings a_re_ to sign� the start and completion _ot tests and_�j.gnificant 
COrlditiOnS during the teS�S I progreSS.  

. . .  . -

· . .  ( :• . .  

3.  Safety Practices 
. . . 

Test and associated contractor support personnel are to: · 

a. Wear hard hats, clean cotton clothing, and neoprene 
gloves .  

b .  Wear safety glasses or eye shields if working near 
charged, high-pressure gas lines and equipment. 

c .  Inspect the hazard area t o  insure that it is clean, 
and clear of personnel, tools,  mate rials, and debris. 

d. · Unles s othe rwise specified, stay out ·of the pro-
. , . .  pellant terminal and mi ssile silo during the tests. 

•: ... : 

, . •·. :: 
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e .  U se only nonsparking tools and grounded ·
· 

portabl e equipm ent , and introduce only clean 
tools and materials into the complex. 

: .. , .... . 
... � -· , . . _. .  ·· ·- . 

f.  Test the atmosphere ·with oxygtm and nitrogen . 
rr sniffe rs" prior to entering a space after. a 
test . 

g. Observe the NO SMOKING precautions . 

�., · ·-· .-� 
·

:-
.
. . ' · 

· J. CRITERIA 
. ' 

The ability of the PLS to deliver helium to the missile inter- · 
face at the required pressure 3.Ild temperature and in a sufficient quantity 
will be considered the c riterion of. success.  · 

. ·--: . . · ·  .. · ·  

., 

.. ,'.j 

; \  
·I 

.. . . 
' .  

. . · .-. : _::..:.:.. ;._ . . · •.• , "-f" , ,  � ·. - ,-·:.r..,._� ·-· - .,,,.. , - ·.L -. . ; .-.... :· . •. .• ·��· ·· �· ... 

. .  ' 
. ' '  

• ...; .•.:_ . .  · , 
. . • : .. 

. • ' 

.
· 
. . 

�

· 

:
·
> 

. i' ; ·· .  '· '. . ·  . 

· .·. 

. .. ·.· 

:r ·1...;.....:· _ , . _ ...,_ - ·· 
\' � " . 

· .. . , · 

. 

_ .... ,.: :· .. .. 

' ; . 

.1 

·r 
. I 

I 
. .  

•·. · i 

·� & 
1 � ' 

.! 

� · 
r 
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-:- = :. , · . ·: . 
PLS : COMBINE D PROPELLANT LOADING SYSTEMS TESTS.� . ·o .. · · 

A .  PURP03E 

T h e  purpose o f  t his t e s t  i s  to demo�strat� the . abiH�y of the 
pr opellant loading system to perform a complete load,  Ho�� ¥nload, · 
rel oad , and unload cycle for liquid oxygen and helium in cbnj'linction 
w i th a fu e l  loading and unloading operat ion. The complet� op�ratloh 
i s  t o  be carried out in accordanc e w ith establi'shed ·countdowniproce-:-
du�·e * · · . 

' i � - .. . . . 

B .  TEST OB JECTIVES 

. I ' 

1 17 

These spec iflc test obj ectives are ' based on basic syf¢em · 

test obj ectives contained in STL document GM-:TR�.0 1 6 5- 0:0323�., re!-
vised ·30 October, 1 9 58,  and applicable fo 'Te·�� � l' ""'. '5! · · · '. : . 1 

· · i : . "' , · .> • j . I .i , 
1 .  ·

. Pri�ary Objectives · - . ' - i ! 
' ' � '.-i' . I } .' . . . -� . I 

PLS- 1  

PLS-2 

,, • .· � . . ) ... · f  
Demonstrate that fuel ca� � . deliv.ered.·te::: � . 
the proper l,evel iri"b9\h .m\��-�fo{1:�'k:Ei., ._::·a'1d 
that the PLS: ;caiji,:thei'(·��tti'taneously load 
liquid oxygen and helium iii the required . ·

· 

quantit ies ,within the countdown time seq\?.ence� 

Demo�st�ate
.�hat : · · <af tli4·l�i�·��-��J;#'·�:·'.':. ' i . t". 

load the missile of all co?timodities, ' lb) the 'mis- l . 
sile can be purged and bllJi��t�d. �d.<C:) th.� · ; : ,  · : · 

system can be returned tb � "ready" statu�� · · 

l . ; ·· · '·! 

C .  SYSTE M SUMMARY 

The operational function of each major_ subsystem h�,J>een 
covered under the following individual captions: · ._ . · · · !�'.�=p 

.Tests. 2 .  2 
Test s  6 .  1 and 6 •. 2 

. Test s  1 .  2 
... . . . . 

. · . 

:'·t.:' 
.. : .. : . :·:· . 

. :· . . ... : 
·� See ADL i•system Spec ificat ions ", ADL Special Report No. a& e ._ 

·._ t • . • , • ....-:i . ....... �· . ... . ..... 
' u.. ·, 

· .  • _'r ; -. . I 
• ! 

�hthur D.l.\ttl&",Jm. 

. ... . - ::. i . 

· . :  
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The combined test win be carried out as f�Uows: - ,_ .:. 

( 1 ) All resupply requirements will be compl_eted,  
and the liquid oxygen, helium� and fuel sys-: 
terns placed in a "ready" statu s. -_

. ' . • .• ' i  I • ; ·,. :· .1 

( 2) -. Fuel will be
. 
loaded ab�ard the ·mi�sile, fuel 

( 3 )  

umbilicals w:ill be disconnected, and the PLS 
- fl.iel system will be d rained. -. • .  - · . · - , 

·. . . .,' . 
' · ;· 

'.� Liqui� oxygen _ and heliuzri W.111: riow· be ioad�d'' . -

simult�eously within allotted c ountdoWn times. 

; . 

. .  , . 
. 

: ·.'. 

After a one - hour hold period, . 
liquid; oxygen will­

be 'unloaded and . helium recovered . .  · Liquid oxy-
gen ·missile tanks will. ·be purg�d and - blattketed :< ; - · 

-in accordance with normal un1oad '·pr:�ce�re>: ' - � - ' · .  - - -

. ' · ' 

(4) At the earliest :po� sible time, but no
. 
sooner th� - . , . one hour* following . the completion of the llquid ' : . : : ., .·· 

oxygen unload · op�ratipn , helium �d . Hquid. oxti� - - - "· :· 
· wiU be reloaded ' aboard the· m-lssile :1 ·At '.tije -t:onh·-. . ..: ._, .... :'. ; : 
p�e'uon. of l�quid oxygen ffne lo�ding, ' itl1 e :11quld· 0 :i . I  ::

'. , • , • 

. r - . . , . . . . I • , . . ' 
' oxygen missile tanks will be ·maln talned futi by ' . . ' . 

mean• of topplrtg for the remainder of the appro­
priate c ountdown period .  Liquid oxyaen will then 
be unloaded and helium recovered. 

( D) The fuel will finally be unloaded from the mi11Ue 
followin1 the m�nual rec onnect of fuel umbilical•

.
· -

( S )  Durln1 the se. operation• ,liquid oxyaen and 'helium 
umbilical .di sconnect will be simulated by the Telt 
Selector Panel� · - - '  

D. TEST OPERATION -, 
) 

The combined propellant loading syst em test will be carried . 
out in accordance wlth. detailed test operation requirements, c overed ln " . i 
the liquid oxy1en, helium, and fuel test requirements of this aectlon. 

· Specific testli"'which make up the c ombined PLS test are covered ln 
Table. PLS. l a. 

. .,.. . ' - .� ... 
t· · . , . ,·, 

I ' ' �  - ' 

• The intent here i• to reload when the Uquid oxygen lines have returned 
to ambient temperature . If reload were to follow immediately after the 
load, the line• would still be full of llquld, and reloading pr9blem• would 
not be encountered. 

- · 

., 

< . · :i 

Ii 
· ' : •  

/. 
· '  

': . 

., 
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TABLE PLS. la 

COMBINED PROPELLANT LOADING SYSTEM 
TEST C ON DITIONS 

Test No. 

PLS. 1 

Correspon_ding Subsystem Test Run 

Liquid 
Oxygen 

2 .  2 .  7· 

Numbers 
· 

Fuel Helium 

1 .  2 .  2 6 . 2 . 6 

1 1 9 

Only one test run is  planned. It will involve .the use of appro­
priate operational fluid s with no substitutions. No planned interruptions 
or delays will be imposed on the sequence. The minimum number of 
variables will be· imposed on the test, since this ts es sentially the final 
proof test, of Group I, Test Plan 5� 

Personnel will not be permitted access to the launcher com­
plex while liquid oxygen is being transferred through th PLS or store_d 
on board the. missile . 

· 

Test control will be exercised from the Control Center, except · 
for fuel loading and unloading, which will be controlled by means of th� :. · · ·' 
Fuel Control Panel, located in the equipment · terminal. . . . . . .. ··� ·.. - . 

i :.. 
\ i.· · . 

E. TEST CONTROL . 

. , · .  -· . ,  
- ·:  � : .. .. : '_; ; _;.:. � . .  

. · .  •. 

� 

· .. . .  
�:.'· . _. 

....... . ' . .. · ·'-

. . 
The liquid oxygen and helium system control will be carded out 

from the PLS Test Control Panel. Fuel system control will be exercised 
from the Fuel Control Panel, in the equipment terminal. · The "Real �Time'' 
instx-umentation used in test series 2. 2 ,  6. 2,  and .1 . 2 will again be required. 
All controls and instruments required for test 9peration and control have 
been referenced in Table PLS . lb. 

· .  ·- .• . :· : · 

. ' .  

· -· · · 
. . : . � 

· - . 

.. ·�� . 
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TABLE PLS. lb 

SUMMARY OF TEST CONTROL AND INSTRUMENTATION 
REQUIREMENTS 

Test No. 

PLS. 1 

Concurrent 
Te st No. 

2 .  2 . 7 

1 .  2 .  2 

6 . 2 . 6  

Test Control 
(Table reference) 

2 . 2b 

1 .  2b 

. s:. lb 
' I  . . F . TEST DATA AND INSTRUMENTATION REQUIREMENTs . 

In order to meet the test objectives defined above, specific 
test data must be collected, analyzed and interpreted. · 

. . ' .  
. Table PLS. le list s  a summary of the data required fo� test 
PLS. 1 together with referenc es  to test instrumentation required .to .ob· . 
tain the data. 

· 

. ·· - · . . . . · . :::.�--. . .·· .  · · ·· -
·

·· - ···--· ·· 

Essentially, only "Quick Look" instrumentation has been 
specified for data analysis. Specific instrumentation details,  such . .  a. 
type of transducer, range ; location and desired accuracy have been , .

. 

listed in Table IV-d of Section IV. Location of a spec ific test instru­
ment can also be found in Figure s B - 1 ,  B -2 ,  and B - S.  of .Appendix B. 

TABLE PLS; lc . 

. . 
SUMMARY OF DATA AND INSTRU MENTATION REQUIREMENTS 

Test Objective 

PLS- 1 

PLS - 2  

. . 

-- . ... ' ·-· - --- -.-- --

'/: 

Test :Data Requirements and . 
Test Instrumentation 

· 
· · ' · 

��·,. . ,. .. .;.,:· :.: . · . .  . . ... : : ,, "'.:;.,:. See Data and Instrumentation'· -· 
requirementation in: 

Tables:  · · ·
-·· 

:. . . .. . 
2 .  2c for te'st-- 2� ·2;41 · 
1 .  2c  for ieJ:1t 1 .  2 .  2 
6 .  l e  for test 6. 2. 6 

· -�� -.- - _ ... �.;,_..-:,.¥. 

-
=·- ,._;: .. �· -��- ""·� ; . . 
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EQUIPMENT REQUlaEMENTS 

, . . . . � ' '  
r .· 

. 12 1 

-· . . · ·'· _ .... ,·: .. ,.:: 
The operation of the c�mbined PLS test �ill r.�quir�, the. �se of: . . I ; :_·-; : . .  -� ! . .  •· . ( 1)  The conjplete liquid oxyg�n sysfom · 

l2) .  ' The' c orriplefo heliwn system. ;  - · '.; . . . . . 
. 

" ' . . . I ( 3) The compiete fuel system and: gas�ous -ni�.ogen service.a . . 
� : . f; ·  • .· • �- � · '.' · • 1· ·.:� I. _ ::-'.· _ · � . . 

Flow diagrams
. 
of the involved areas · are shown in Flgures·B.�l • . 

B - 2 ,  and B-3 of A�pe,n�i:lr B� lri ;addition, · Uie test equipment--r�quir,et;n�nts 
have been listed in Tabies 2'. 2d, ] 6 . . -l.d. . � and 1 , 2d. · · .  ' .  · : 
, . . ' . , 

' 
·3 . 

. . __ . . _.;...,..i :......, 

.; 

. 

: 1 , r 
.: •. '. .  t I . 

Terminal, anci 

·-._: \ . � 

. �/·· ·�)� £ ' � • I ' ') . .; . - ·� · . �! . •  '.. ' 
c: �!���; 'T <  . . ; . . . · . 
The' following ar-eas will . requil'e lighti.Ilg: 

} ·· . 

< 1 )  Propellant Terminal (PT) 
( 2 )  Missile Silo (MS) :· : ·· · - r��' .��:; · 
(·3) Tunnel between PT and. MS, . '<::., 

. , ( 4) Third level of th� Equipment Terminal, . �d 
: · (5) Command Control C enter. · ·· ;;,-;/;;-

· 

' . 

.;� . �I '"· · "  

: �- � 
. ; � 

. :  · -���- -. . 

:.:._ · .. " 1 - '.' ': 

: t  

. · ' 

artbur D.�.Jnr. 

, . .  ,..._.# _____ ._. ..._--��--:-:- .f, �:;· .. ; r'��-. ,+. . Jf • "" ' : ' . 
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, i.- . :  

.

. 

d .  PLS Cleanliness 
) ,:::- . 

. 
: . .

. .
.

.

.

. ·

. 

· , .. _ .. . :.:-. .. . . , : ' • '  

Prior to each test run, inspect the c omplete system to ln- . 
sure that it is under proper blanketing and that the areas . 
are void of unsafe materials and in a clear condition. 
Specific cleaning requirements will be called for during or 
at the completion of a maintenance and repair operation 
rather tha� prior to a. test . (See Section IX. ) 

e .  First -Aid Seiwices 

A · fir:st:-aid .station at .the test site should be set up and 
nianriei:i';CL.iring pr.ete'st; tes't;: and· p'Os't'.;.tesf operation&·: . '" 

- ·  • . . .  . . . .. . 
. . . .. ... - . 

. ..  . · ·: _:-- . ... · '. :  . .. .
. 

., .. -:� ... --..... � : . ' (� :..:; ;� -�;- .',':. :" ; �  . .. .  
·· · -. •o:-·:·' ' •' .· .

. · 
f. Communic ations ' . . :· · 

Communications will be required betw�en all areas for '. · · .  ; I' . . I � . . '· . . . . ' ' • . .  

these tests .  ADL communication requirements  have beeri · "  
covered in :i:no:re detail in Secticm VIII. -. . . . ·  : .,., 

g. 

: . • 

Visual and �ud�o W;ax;.ni.pg $y��em . .  . ! . . . . .. :· ".• . ,.· .,; � ' ; t'•',l·o .... , • ,_: •�I' . ' 
. . . '. . . . .. . • . . � . ' I . 

The following warning periods are expecte�� , · "':c : ; i  '- ,-:-:.::::-\ · . . I ' :' 

. , . . . I 

( 1 )  Fuel Loading ( 4  hours) :  launcher complex "restricted". . ··· 

to all but authorized personnel� . 

(2 ) L02 and hel ium pretest checkout ( 4  hours): · area 
"restricted. 11 • 

( 3 )���02 and helium loading, hold, unloading (4 hour s): 
'.'.·'. ; launch�omplex "clos.ed" to  ·an persorin:

.
l .  . · 

(4)  L02 and helium reloading; hold and unloadlng (4  hour s): 
launcher complex "closed. " . . ·•:1�: - . . 

( 5) �ost L02 checkout }� hours) :  launcher complex ' ''re � · 

· �tricted . �' , · 
· 

. : - . 
�': 

(6°)\ Fuel unloading ;(4 h;our s):· : .iauncher, complex •irestricted� · !' . · 
:_ ;.i� ··;�: . . :.: '  \.'::. :_: . ' . . . . . 

·.. t • 
• 

• .-�� •• ·; ' ' . :·· . �' . 

Maximum warning syst�/:�ctivity: approximately 22  hours . , . · · 
•= ' 1 - v '· -�· 

·
' 

.• 
'

· . ,  

- -::.. .. 
• :  �:-. " ... ... : .· 

. 

________ ,,__...,_._ -----. ........... , -----=c-----·---.--"""' ... ,__,., .....,.,,E_......-..O __ --r....., _ _.. _ _., _ _.,.,...... _ _,,..�-·- - --
·1 . : .. - ·� ·:· · " ' ' '. : ' . � '.: 
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h. Sole Facility Use -

ADL and other per sonnel directly involved in the c om• 
bined PLS test will require sole occupancy of the follow -
ing areas for a period of · 24 houra. 

· 

Propellant TermiDal, · 
Missile Silo, · . · · 

. ' 

Equipment ·Terminal 
.
(limited area) and, 

Control Center (limited area). , 
· 

·, . 2 . Supply Requirements 

123 

The following quantities of liquids and gase s  will be required 
for the combined PLS test operation. These requirements have alre ady 
been included under the individual test requirements {2.  2 . ? • .  6 .  2 .  �. and 
1 . 2 . 2). � = ·  -

. 

, . I 

,,.r· 

. . . . -. 
' - · ·-- -

test number 
. ---- / -- - -· ·· Ref. 

Propellant specify� 
or gas Amount Unit this requirement -

L 02 . 19, 6 1 0  Gal . 2 .  2. 7 

:LN2 : · -

__ , 

540 Gal ·. 2.  2 �  7 & 6. 2 .  6 
·. : 

Fuel 1 2, 000 Gal 1 .  2. 2 -, ,.. . 
G02 23, 000 SCF 2 . 2. 7 

GN2 9 , 600 SCF 2. 2 .  7. 6. 2. 6 
&_ L 2.· 2 -

He 1 1, 000 SCF 6. 2. 5,-

3. Associated Contractor Support 

Del ivery 
,,.Pres sure 

Receptacle (psi) 

T-20.1 · atm 
. - · - --

· atm 

T- 1 0 1  · atm 

T- 301 A, B, C 2400 

T- 502 , 3, - 4 2 4 00 
& ' 5 

T-601 A, B . · · 8 000 

The following support is assumed to be available from asso­
c iate c ontractors at VandenbeTg Air Force Base. 

" � ' ' .. . 

. . 
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a .  Test Instrumentation:  calibration, pretest checkout , 
test operations , post -te st processing , , and basic data 
reduction; The Martin Company. 

b. PLS maintenance, . fac ility cle aning, labor , shop 
repair , fi eld r epair , and rep lace ment of defective 
equipment plus other labor and craft support, such 
as 'electrical and pneumatic ;  : The Martin Company. 

c .  Handling of umbil ical di sconnects and o'ther missile 
silo equipment ,  such as silo closure doors: The Ameri­
can Mac,hine and Foundry Company and The Martin Com-
pany. , 

, , 

d. Quali'ty Controi,
, 

liquid . and gas analysis :  VAFB on re.que st . 
� . .' . ' ' 

' . . i .  .. · .. · .... 

I .  SAFETY REQUIREMENTS 

1 �  Hazard ·Area I ' . 

. I . .  
. ; . 

I •  

; i . .  

. I 
The hazard �rea fo� these tests includes the launch compiex 

beyond the Control Cent.er and �h� su,rf�_ce a,rea within 1 50 . feet of the 
mis sile silo opr:ning. Use of these . areas will be restricted to test and 
associated c ont ractor personnel only� · 

2 .  Warnin.gs · .  · · · , . ,. - . 
. . . 

. · .. -· -
• • • · •. 1 

·•. • ' r .  )' ,
· 

1 :  
I . 

... .. . 
; I 

. . . . . . 
. Nontest per�onnel · shall be warned to leave the hazard area 

before a test .  Safety barriers  shall ·be established at the entranc e from 
the control' c·enter and around the m issile silo opening. Audio warnings 
are to signal the start and c ompl_etion of tests and significant conditfons 
during tests ' progress. 

; , ;  

,, · 

3 . . Safety' :Practices 
' : 

Te st and a ssoc iate� contractor, support personnel are to: 

a.  Wear h��.ci hats;:.:�
.¢lean cotton clothing, nonsparking 

· shoes,  ·neoprene gloves,  'arid safety glasses OT eye 
shields� 

· 

.. l . . -
.; ;� . . �.-- ·:L I '  ; 

. : . � f .. � 

•.: -: .  h;· . � . 

. ; 

) . 
' ·.' . 

' .. 

l.. ' 

· :·'_· . 

. , 

� . .'/� ·!' .­· � . . 
---... � --�- : ·::----. .......... --� .• -"'."� ... -"':!.r•I!"'- .,.._ �t'"r .. -.-. ...... ,...,-........ --.... :-�--�·:_·,y_�,..,· 

.

. �.-.''i!r • • ��'!:;�.-.. -... "."" ...... ..--...... ::1!'"""'·· ··�-,.....,·"!''!' ..... ,...,.,....,,..�� ... �-....,..,..,;..r-,..,�..,/---...---r" ............. �-·� ........ 
� 

.�� ' ·/-t:• · 1'. .,,- '"" " ¥• '("'w.-;-t7 ¥�·'7\:1 ... , '·': • :·� ·" 
� 
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. . . , ,. ,- � . . ......... -� .. 
·- ...... _ .. 

b .  

c .  

d .  

Wear fac e  shield s and asbe stos glov e s  _if working 
involves c ontact with ga s or liquid gas. 

Inspe c t  the haz ard area to insure that it is clean · 

and clear of pe rs onnel ,  tools, ma terials and debr�s • 

Unl ess otherwise di rect ed, re main out of the pro� 
pellant t e rm i nal and mis s ile silo during all test s  
and out of the c o mplex dur ing l iquid oxygen t ransf�r. 

e .  Use only nonsparking t �ols and g rounded portable 
e quipme nt , and introduc e only cl ean tools and mate­
rials into the c omplex. 

f. Test the atmosphere with oxygen and nitrogen 
1 1 Sn iff erS I I  prior t o  entering a Space after a test . 

g . · Obse rve the NO SMOKING precaution. 

J. CRITERIA � 

125 

The following will be c onsidered the c riteria of "succes� : of : 
th e combined PLS test: 

(1 ) -- To l oad fuel aboard mis sile prior to test in the " quantity · 

requir e d  and t o  unload the fuel -from the missile after 
t e st s  have been completed. _ 1 • _ •. . • . _ .. 

• . • 

( 2 ) To �oad liq�id oxygen ;�b�a)d J�� l�:;;��;�ii���w�'.��¥��- · ��-t:·.'I:; • : , ;: - � · , 
e stablished c ountdown conctit�ons m· the _quant��Y. ari4.'�� l : ; !�>t '' · · . . 
the terµperatures feqµired� ; · · .. i.:r · 

.. 
[: .  · . . : . . . · · ·· : ; 1.�·�(-) '. ::x.: .\":\ . .  : ; < ,  .·· 

( 3 )  T o  load the m i s sile w ith helium · and liquid oxygen' •simul­
taneously, and t o  supply the m i s sile with sufficient helium 
at the required tempe rature and pressure . 

· 

- - - - - - -· ·­
· ·· - - --- - - -· -- arthur D.1.t�Jnr. 

·· ·i:�f��t . 

. - .+r ,.. . - · ---���--� - �-.:--"'t����·��·�.--�-.-- ..... -. --....: ... _- �, �--.. __. ...... 
..,., - . �r · · 
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