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A. 10K AYD 30% FENPASCRAYE FLOW SISTTH

Figure 3 111nstrates a schematic o t.‘aa';sn?.abom::o 20w systea designed

t0 accomodate Nan Stard, PFor ths saks of clarity, ntrs of tze other propel-
lant feed or izmiticrn aystass on Nan Stand are shcun since they are all
ccaventionally gas cressuxrized.

The propella&rt storage tack incorpcrates dual bturst daphragms, dual

‘venta s and a nitrogen gas purge for flushing tIs varit lires subsequent

to a test firing., All valyes can the pentaborars facility are normally
clogsed, i.8., "fail zafe", with tha exception of the lcw pressure burst
diarhragm closure. In ths event of failure of the vent valves to relisve
tank pressure, the tank is further pressurized and relisved through the
rupture of the low pressure burst diapbragm. The normally oren valvs
can then be clossd to prevent pentaborare vapors from continually
issuing from the system. |

The ends of the venl lires are preventad from being a hazard sourcs
threugh using a nitrogen fiunsh in th=a vents and sealing the vent lines
at the conclusion of the test day's cperaticns,

Once the shipping cylirders are connected, the fi1ling oreraiicn is
remotely handled, Fhotograph 12L1-8/5/£0-317 shows the remtitorare
stipping cylindsrs naxt to the LZO gallen orspellant fzed haxi. Tha2
cylinde>s arz nct discemrpestad afts> thr fillldinz cravascics il rensdn
*ah tha ready” t¢ recelve Ligudd Irca w3 run Ve 1f 1V i3 lazized

to expty th2 rontaberane system, ot orly can tka pertabcraa ta .

Ex. 34 - 5285

GURICAN
000200




-15-

et s ey e i e

returmed to the shipping cylinders, but it also can te transferred
to & 600 gallon cateh tank. This catsh tank normally holds a dilute
taluene~pentaborare ~~luticn, received during transfer or decontami-

894 ot e

ration operations. Also provided is a steel burn basia which has
been placed in the middle of a 35,000 gallon water sump. The burn

basin will be used as required to dispegse of the toluene~pentaborane

Db dut sebian Sl o s o5 ¢

solution. In the event of an emsrgency the total ccntents of the run

tank can be disposed of in this mannex.

A 1liquid return system has been provided to empty the line between the

tank shutoff valve and the main valve at the end of the test day. Sirce
the main propellant system consists of 2 and 3 inch pipe, a considerable
quantity cf pentaborane is removed frem an area of potential danger
created ©y other nearby stands firlng., This operation reduces the

potential spill hazards involvad in the event the main propellant lire
is damaged by an external malfunction.

Toluene i3 used as the primary diluent and decontamirnant, A gas prese

surized tank bas bean installad and is capable of delivering toluere to

any section of th2 propellant system.

din tw@cbﬁi-&h&hv%.—-“—a‘.&’&hlA»'dl»w V-
.

Wol only is toluare used in the
abova fashicn tut 1t can bte used as an irert lead during injector test

cperations, Photegrarh 1211-8/5/60-81C i3 2 photeg=ach of the main
valvz gysiam shc-}r‘:_g tr2a hydrazine ard rcentaborans mals valvaa and tha

volusne, kellum, nitrogen, and water flushes fer tha raire valva cemplax

Toa 2007 sing rocscdures amd actually wasd for test speraticomy oy il

11 mufiisa to imgurs rerstorel sseuriiys

. GURICAN
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1.
2a

3.
L.
5.
6.
7o
8,
9e
10.
i1,
12.
13,
1L,

z

=1 o=

PENTABORANE FILLLG PRCCEDURS FCOR 420 GALLON RUN TANK

Figure 3,

Unplug vant linas and oren veant closurs.

Chéck PB tank pressure, if more than 20 pslg, open emergency
veut and vent tank.

Flace 15 psig of helimm on balium flush hand loader,
Cpen cylinder flush.

Correct helium pressurizing line to peints Gl and G2.
Cpen cylinder by-pasa. |

Conmect belitm lire to points 11 and 12,

Cren catch tank valvs.

Oven catch tank vent.

Ocen #2 disposal. Adjust helium to 25 psig.

Cren £111 #,

Cless £3111 # and open £111 #2.

CQlosa £311 #2.

Close caten tank vent.

Close cylinder by-pass and cylindsr flus_ha

Close déispesal #2,.

Adjust helium pressursz te 75 r3iz.

Cren G1 and clack rressurs in tobtla,

7ani bodile S0 75 zalg bty cylizmcder vani 1D nacessary.
Ceen L1,

Cren £i11 A1, .

Ex. 34 -5287
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PENTABORANE FILLING PROCEDURE FOR 420 GALLON RUN TANK (Centid)

22. Cpen main-fil1,

23. Open cylinder flush,

2. Empty bottla.

25, C(lose cylinder flush,

26, Clese main fi11,

27, Close £ill 41,

28. Cpen G2 and check pressure in bottle #2,

29, Vent bottle to 75 psig by cylinder., Vent if recessary.

g ai s Lk s el Sads

_ 30. Open I2,

; 31. Cpen £111 #2,

: 32, Cpen main-f111.,

33. Cpen cylinder flush.
3h. Clcse main fill,

35. Clese £111 #2,

L
ENPOA B WH) KN P RPPY

36, Vent bottlas to 10 psig.
37. Rsduce helium pfessure to 25 psig.
38, Open and close disposal #2.

et 5 B Ko AL -

s ~ Ex. 34 - 5288
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C. PEVTASCRANE LIQUID RETURY 70 CIIINIZAS FECH 120 GALLCN Ral TANK

Sga Figure 3o
1, Vent pentetorams tark to 10 psig max,
2, Check that (2, G2, and I1 and 12 are open.
3, Cpen main f£ill,
ko Cren £111 #1,
5, Fi11 bettls to dssired ls7sl,
&, Clese £ill1 #1.
7. Cpen £ill #2,
Fi1 .bottle to deasired leval.
8. Glose £ill #2.
9, Close main £il],

Ex. 34 - 5289
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PENTABORAME CYLIMIER DISCOIMECTION FECM 1,20 GALION RUN TANK FILL SYSTEM

Figure 3.
Set helium to 25 neig,

Check that sufficient toluers in catch tank.

. Open cateh tank valve and catch tank vent.

Open dispesal #2.

Open £111 #1.

Cren TOL #1,

Flow toluers for 15 secords.

Close TOL #1.

Cloze £111 #1, -
Open 411 #2.

Open TCL #2.

Flow fer 15 seccnds,

Clecge TOL #2.

Opea cylinder flush and cylindsr bypass,

Pargs for 15 seccndsa.

Cioss £i11 #2 and open £111 #1,

Purga fer 15 sacords,

Cioze 311 #1 and cylinder fZush and cylinder bypasa,
Rapeat, steps 5 threough 18,

Clc3s disposzal #2 and caten tamk walvs and cateh tank 73al,

¢

Badnes helirm pressure to 15 pa3ig.

Disecormect 11 a.-zi 123 eaz a=d piunz,

@oz23 cylinds> dypass,

- Ex. 34 - 5290
Idizserzect CL oand 0235 cap 2nd pluz,
Coleosy o7ilndos 22a3l, . GURICAN
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1.
2,
3.
Lo
5.
6o
7o

8.

9.
10,

12,
13,

15,

s,

«20=

TEANSFZR CF FENTABCRANE TO CATCH TANKX FRCH 420 GALION RUN TANK

Figure 3

Ascemtain that FS tank pressure is vantad to 50 psig or telow,

Crem catch tank £111,
Cpen smergsrcy Qurp.
After emptying tazk secticn, open tank shuteoff ard dump,

Cpsp llan prevelvs, close duxp and open #3 dispcéalo

Clcse #3 disposal and open #i disposal, then close #i disposal.

Paztabcrare of at least mo greater than LOZ.
Cloza Il ard 12,

Open TCL £1,

Cpen TOL #2.

Cpen £ill #l.

Cpen £111 #2,

Cren discozal #2,

Clese valvea in Staps § through :30

_Enpty toluere tank imto ‘caten tank for diluent effasct percentags of °

Refi11 tolusre tank if necessary and repsat Staps 9 througk 1l

Vart catzh tark if n2es2sacy during dispeaal,

Ex. 34 - 5291
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F., DISPCSAL OF FENTABCRAVE FROM 420 GALLCN RUN TAMZ INTO STP AND BURIING

See Figure 3, '
1, In the event it is desised to dispese of the remtaborane directly
into tke surp and burn 1t, the follcwing procedure should be followed:

2, Transfer 30 gals of toluere into the swmp burn off container by
follcwing staps b through f.

FTPTR NIRRT PR0 Spew > |

b Ascertain that 11 ard 12 on FB cylinders are clesed,
¢, Open TOL #1 and TOL #2,

d, Cpen £i11 #1 and £111 #2,

i e. Opsn disposal #2,

f. Cpen pond valve to water sump.

g, Vhon apprexirately 30 gals are delivered to the sump, about
1/2 to 1 inch layer of toluane on the water surface, close
valvas cpered in steps b throusgh fo
: h., Ramctaly ignito surfacs of toluens floating on water by actuating
izniter awitch cn consol, after placing igniter in the sump.
i, After flame 13 estabiis}:ad, ccménce dis;csim:of B in small
quantities as follows: (kaep FB tark preasurized to beﬁeen
10 and 20 paig).
J- ‘Cycla exrergIney Silp.
¥, After cempl é‘king tns empiying of ti2 tank ssciicn; ¢2t38 exsrzwnCy
gorp, opex tank shntol? and mals domp.

1, Czam Nan prs7alvs, clcse malz de=p axnd oren ¥3 cispeszal.

n, Clsze #3 &apesal and cpez 7L dlogreals
=, Clcse #Fh dispesal, .
Ex. 34 - 5292
GURICAN
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G, CCXPLETE SYSTE:! DECCHTAMIMATION IF REC [RED AFTER DIs20sINe oF
PENTAECRAME

Taz gy3tem should te ccmpletely filled with toluers and held for a
sufficisnt rericd of time (3 to 8 kours) to insure that all FB is

diszsolved in toluvers and dispesed of by burning in tke saye manrer

as abvova,

The system should then be filled with tke 37 NEj scluticn and kheld

for 4¥o days. Since considerables hydrogen evolutien will cecour

allowance mst te made fer the gas to escare,

Tha system should than bte filled wlth an alechol water solutiea and
held for two mors days.

Th2 system can then be washed with water, dried, and monitorad with
PB detectear,

Ex. 34 - 5293
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CECCNTANINATION OF HARDWARE, HAND TCOLS, AND EQUIPYENT

1. Pricr to test cperations, containars of a decontamination

2,

so.ziicn ars placed in PB contaminsted drum storage area.

The soluticn for btravity wlll be referred to as Decen,

Aftar transfsr or tést firings are completed and tools or

hardwars are to be contaminated, the following procedures
should be followed:

a,

b,

g
h,

i.

Prime the FB injsctor dome with toluene before woridng

ocn the motor.

Purgs" FB dome at low purge pressures.

Remove instrumentaticn and plug the PS5 injection pressurs
licse,

Diszcrrect CTF lines and plug.

Discommeet hydrazine lines and plug.

Disccunect PB lire and plug.

Remova hardware and place in Decon.

A1] tecols used in the test operation are to be washed with
watar and then placed in Deconj then rinse tcols with water
and plac2 1n ethyl alcchol.

Tre test area 18 ready fer hesing dourn with Ceeomn, See

Part I-3.

Ex. 34 - 5294
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I, CALIBRATION PRCCEDURZE FOR FENTABORAME TANK

Calibration valva
3 Hand -
- Rg:ota Vsni:-q_ :
] vt el —pla— |
¥
] Calibration
; Parel
3
3 FB tark valve
35
3 1. Clcze PB tank valvs.
-9
] 2. Cpen hand vent,
: 3. Flace calibration pressure on panel at higher value then in
} FB tank,
3 Lo Oper calibration hand valva.
]
- E 5. Open remots vent and purgs for 3 minutes.
3 6, Recdues calitraticn pressure to ZERO,
b
— 7. Cexmence calibration by closing remota vent and applying )
3 pressure from panel,
; 8, After calibration pressure reached, open remote vent tefocre
5 recdueing pr2asurs on calibration parnel,
9, Aftar callbration ceomplated, close remote vent, calibraticn
D: P) Sluy
i valr2 and hand vsad,
: 10, Czim PB tank valva,
?
: v, TFINTABCRLE ST73TEM TISFECTICH Ex. 34 - 5295
: 0 72723, £iviings, Ilanges, 2be,, on k2 10K and UK cextarerans
T iow systen wEiil k2 imszecta:d for pentatorane lsakage, Todh visually -
H amd with L2 Damen Teran: momdter wealdy, Tioo relponsible projsct
H
2azloior 3 vazriaiiila fonosedid-z wp 3 vrsidy imsgseuden achsczl:
« [ N e [ e dq Py D ';1"~?a_ GURICAN
R L —- S —i wae tam = = 4 4 ) e v e S e Lk e e
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PART oI

OTHER FROCEDURES
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2,

A1 items, such as valves, tast hardwars, ete., which have
been usad in Psntaborane must be deccntaminated at the teat
gita, packaged in open packages and prorerly tagged according
tc IEF: IV-13 priocr to\ ghipmant 40 E.L, for service,

REPM IV-13 apecifiss the general procecures that tks test
31it2 and recsiving orrandzatienms, such as E.L., will fellew

wcen reczlvirg decentardnated items,

n

cesial Tezt Sits Cacontaminaticn Procedurs for Iiams Used

in Pontaborana’! To bte Performed by Tesst Site Perscmrel.

Trs folleowing dzcentamination procsdure will be used for

decontaminating items used in Pentaborare:
a, TLAsassezbla item, if there are several cempenent parts,
9 (weight) ammonium hydrexida plus 3% (weight) detere

gent soluticn, Immerse one pisce items, Discard all
ron-retal parts in suitable ccataminated contalrers fer
Imbsequeny destruetien,

b, Finez wiih wabses,

2, Imperza in $2.59% etryl alccrol,

Ex. 34 - 5297
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g. Packagz Ia open conlalser,

k. Taz according to REPM IV-13,
; i, Sklp tec 2.L. ’EaLa will takai;_ﬂ.lble pracavticns
3 according to REPH IV~13 and the FFL Safaty Cepartmens
‘ ard subaeqcéntly service the items, Items will te
3 raterred o teat site zccordierg to EEPE Iv=13,

L odoet

i # Raferemce: ICL dated 18 May 1560 to Thuee Concarned, From

i - " . - . oy - - - -
Eo X, Banks, Jr, and ¥. O, Flwa,; "Servicing, By
tas Equipment Laboratery (Z.L.) of Itams Used in

; Pantaborane®,

j

;

3

Ex. 34 - 5298
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A, Fextatcrare system valva checkout

1.
26
3
L,
S
6,

Pagin a3szszbly of P3 main lira

Uzcap FB vants

Purzs vent lines

Cpen P3B cylirder valvea

Cpen dump tark £i11 (catch tank 111 valvs)

Chack valve activetion ard micro switch indicatera

s
7. Vent PB tark for zers
3. Open PB ghuteof? and Pre-valve .
% After 2 mirutes pressurizs PB tazk to 200 psi
10. Creek for FB lsaks
11, VTert B tank
B, Firing proceedurs .
1. Vemt all propellant tanka
2. Check that all purgas are off
3. Taks preliminary zercs
L, Sa2t PB injecter purgz leadsr to 3C0 pai
S, Twmz cn‘PB $ramaducer purge
&, Turz on OTF purg
7, Cremata 73 & HZ walwvs purgas for 5 ssormds simitangeusly
3, £Crea T3 lnjecter pusge
$, Coomogus z2opls rowsl
I0, Crim EZ ol e 1 ssccnd burats waill prizmed i
I, Tarm om EDdndasien purge for 10 sescrds Ex. 34 - 5301
12, Toem 222 F3 dmiaciosy puxgy tihen ol
GURICAN
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D. CECO'TAMINATION SOLUTION SYSTEH IN PRA

4 6CCO gallen dscentaminaticn ("Decon")-acluticn (3% asmonia plus

a.1% detergent'- lsver Erca. LW 3CC-in water) stofaga and use system
£s now availatle in FRi. The sclutien is pumped frem the $0CO gallon
storage tank to the PRA tast pit arsa,'ﬁaa Stand, tke rentaborane
propeliant fesed system area, and the perscumel decontamination facility.
In the test pit area, two rainbirds 'are mounted and piped to both tha
Rdecon” system and to a frosh water system so the entire test pit and
tank farm areas can be decontaminated and rinsed remciely frem ths FRA
control certer., Alse, Nan Stard has a remote "decon" system simflar +o
tha present firex system so ithe stand can be decontaminated rexctely
frecm the contrel center, The Nan Stand firex s:}stem will be usad to
rinse away the "czeen' soluticn., Also, hose biba are locatad at
strateglc places thrcughout the test plt area to facilitate decentamie-

naving ¢f tocls, hardwars, transduecers, sic.

Ex. 34 -5304
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L

o ZPESSCMEL [ERIORTAZVATICY I PRA

A zhower and changs laclllty 13 zvatlable in FRA o> pecsornczsl

i
k
A

casecnimmlingtlon ay tha dally cedsatlen of periaborars t93 activitias,
Trs Zacildty has four roem3, a "zot ccotamdnsisd? chaege roen, a
3ocwer recn, 3 "ecnvaminatod? ¢hanga reem; ond 2 tollat. The contanmds
rated reca 13 only conslderad ccadaminatad Ixwedlately after test

activitlss and will bta deconmtaminsted a3 soen as is possidls after

Tre fellewding precedures will bte follewsd by all rerscerel sngaged in

pentabsrane test activitiss; that i3, ty all persor—el who Wil actually

t2 in th> comtrel center Luring the pamiateraus testing,

1, At the start of amy pexztaberara tasd acilrily, rersoorel Wil
enter tre "net comtarinated™ chargae rocm and change into flavs-

preef eoverallis and nescrene beota,

"~y

» Thay will taaz precezd to tha "centamimated rocea® and gat in
tze Gralitas sults, hood, and gloves snd pregesd 1o thair taad
activitisas,

3. Aftexr toz test activities aze c7or for tee ds7, tarscorel will

H
f)
Y]
i
v
B
2]
F
(0]
H
s
5
£
o
[
¥
a
e
‘l
w
]
\
1
"
¢
ck
ty
(1Y)
th
3]
o
4
3]
o]
!
£
(7]

T ~‘ LY . MY
' D T -s199 - Aty M 4 + - Ea sy mmalpey
Lo Prrzonmzd wil then hasng the COralitad to 4yy oon tia Tach:
R | 1. P » . = T v - o —
=rovidzd 1= vhz2 feenmiaminatad? ghang? oS3,
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Contamiratad coveralls which will to scaksd overzight in
"Tocon" solution can bte washed the rext day.

The *ccntaminated™ changs roem will te washed dewn befors
leaving for tke day.

Perscnrel will then prcoeed to the shower room and wash with
gresa scape

After showsring, rerscnnel can put on tha "strest® clothes.
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1 591-381 pronz__S&87
¢0T-____Securing of the Prorulsicn Research Arsa (PRA) DAT:.__23 Octerer 1960
x:

Test Pit Area Cutside of the Basic FRA Werk hesk

The basic PRA work week is frem 7. AMe to L:CC P.M. Monday threugh
Friday, holidays excerted,

In order to protsct any personnel who might wish te work in the PRI
test pit area frcm the potential hazards of the Fentaborame Storage
and Use system, the followlng procedures are established for use cuite
gide of the basic PRA work week.

1. The PRA test plt area will te chained arnd pcsied at 211
entry points, The FRA Group 591361 leadman or his
dasirnea will be responsidle to see that thls i3 dore
daily and on weekznds,

2, Anyone desiring to work in the PRA test pii area musd
notify Industrial Security, XSLES, upcn entering ard
leaving the test pit area. He must lsave the nams cf
the perscon who is responsible fcr the work tc be corme
cducted and the total numter of parscrnel invdived,

. N
- R nn
Approved: He Co Blum
Senior Research Enginser

Iiquid Propulsicn

}/j?‘/// Researsh
G. S, GI11

Group Sclentist
Iiquid Fropulsicen

1,
Researcn
MC3:ra
. A - n/ A
¢c? Rassarch Supervision o Colw=ll 0/581-360
e o
Maintanznes R, Corden </324
e T Fioodin n/z=
Indvsirial Enginesrs T, Figgirs /=222
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I. area Checkoub
A. Cee attached sheet
II. Pre-run Prceedurss

1., 1MH), and CTF Priming Cperations
a. Oren tark shut-off
b. Cpen hard vaivs
c. Cpen pre-valve (remota)
4. Cpen hand bleed valvs snd closs

8, Close preo-valve (remcts)

2. Prire CTF lins
a, Heok up CTF bleed lirs to #l Main vaive
b, Open Nan tank shut-clf ard pre=valve
c. Cpsn pre=valve (remcta)
do Pressurize CTF tank to 50 psi
8. Cren main valve #i until system is primed

by

o Clcss prs-valve (remote)

5 and Jiguld purge rressuI3

W
]
2
1
[11s]
"‘,’
{]

a, Iz 2oz CTF - 100 psig

3. 2 for TS = s3b after rum to 25 psiz

-3 = - ol g

3, FrzIzuriza weter tank - 200 iz !

3, Fresenrizy iolusnd tanmk - 120 psig Ex. 34 -5308
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19¢| Boross Foel 110 3,.,[ Cangga Bourm
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{ taue < abs. CANG
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Toray {53403+ © & 1bg ;
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