License No, R-B6
Jsendment Bo, 6
License Mo, R-86, a8 smended, {1sued to Lockbeed Adreraft Corporetion
and Oeperel gervices Muinistretion, i bereby amended in the folloving respectsi
3. In rAdition to the activities previously sutborized by the
Cogmisnion 10 License Mo, p-86, ss amended. i, ekheed Aircraft
Corporstion {s sutborirzed o conduct an {rradistion progras
fuvolving the use of 11quid hydrogen as descrived in ite uypucuuon
for License amendnent dated peceaber 19, 1963, and puppiementsl
Jetters dated May g8, 196k, June b, 1964, June 16, 1964, Juoe 2, 1964
and Beptember 21, 190k,
2, The fechnical gpecifications set forth in Appendix "A* to
Loense oo p-86, as amended, are pereby modified as pet forth in

Mdendua Ko« 1 to Appendix "A" attached hereto.
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ADDENDUM_NO. 1 70 APPENDIX "A", TECHNICAL SPFCIFICATIONS
{ JCENSE MO. R-86, AS AMERDED

A4 nev paragreph 8 to Section J. "EXPER IMENTAL PACILITIRS", &8 follove:

?, Liquid Rydirogen Dxperisentt

gublect to ihe folloving conditions, {rradiation experiments involving

use of liquid b, drogen 1H2) way be conducted utilizing 11quid hydrogen
anA =uxiliary equijpwent mounted on RER test cars.

_sign Requirements For liquid Hydrogen Equipment

(1) Al experimental equ’jument vhich conting 1ip ehell be
mounted on 8 single trat car and shrouded by an alusinue
capeule, Leaknge from this test car - capsule contairment

to the HKER building ehall not exceed 10 ecfm of guseous
Lydrogen for 182 spills of 125 gpm or leus. The capsule
shall Le designed for en internal pressure of at lenst

5 pelg and shall be provided with a poppet valve and & Tups
ture dirc installed in parallel vhich relieve to & 10-ineh
relief line, The poppet valve shall be set to open at &
pressure of 12 inches of water or less and the rupture

disc ohall be rated to purst et 3 peig.

(2) Tue inner container of the 1000 gallon storage Dewar shall

bve designed for an {nternal pressure of at Least 75 peig and

the outer container shall be designed for &n {nternal pressure
of st least 60 psig.

(8) The test vank sball Le desigoed for ap internel pressure of
st least 50 peig.

(&, The storage pevar and the test tank shall be bolted to the
test car and shall be capable of withatanding & 2g load in
any direction.

‘ (§) The test article, located in the test tank, stall have &

‘ paximm volune of 75 gallons and shall be designed for an

1A {nternal pressure o1 at lesst 50 p ‘& Mis container shall
I have & siphon vreak in its i1l live. )

i | (6) 12 trensfer lines, vent 1ines apd control yalves shall be
| designed for an {nternal pressure of at least 100 peig.

(1) ALl fsolable portions of the system vhich normally contain
or couid contain 18, as & result of leakage shall bLe
protected by pressure relief valves ana/or rupture disce
set to relieve velow system design pressure and baving
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suf ficlent cepacity to prevent ovcrprcoourt;otloa it vecuum
insulation Lo loat, Rellef 1ines shall join @ coumon header
{nefde the caprule and shall vent through & pingle 3-inch
pipe penetration in the capsule,

(8) ‘™e 3-inch vent 1{ne shall pase over the rear of the primary
test cor and shall mate (through & quick disconnect) with
$.inch vent 1ine outside the reactor bullding. Thie 3-inch

vent line, in turn, shall vent to the stumosphere ot least
18 feet above the reactor building roof, end the 1ine shall
be provided with @ valve which shall prevent eny backflow

of eir into the 1ine,

(9) A 10-inch vent 1ine shall be provided which shell mate with
the capsule vent 1ine (through @ quick-dllconncct) and shall
discharge to the stuosphere at least 15 feet sbove the

resctor bullding, A valve hall be provided st the exit
of this iine to prevent back low of air Into the 1ine,

PSSP

(10) A mechanical cer puller shall be provided to effect revote

removal of the test cer from the reactor building, Twe

sets of controls for the c¢- puller shall be provided;
one set within the operations pullding and cne beside the
door of the resctor building, The car puller controle
loc6ted in the operations bullding shell not be capable of
woving the test cér {nto the building. Interlocks shall be
provided to prevent removel of the test car from the building

if:

(a) the hydrogen concentration in the capsule is grester
then 2.5%,

| (b) the resctor is opersting end sbove the surface cf the
|
poel,

(¢) electricsl mating bosrds in the resctor building are
energlzed,

(4) the “fail-open' ve.t velves are not closed for the
dlsconnect operation,

b. !noﬁrumsntatton a0 Safety Systens

puring the course of any {rrediation experiment, sufficient instrumen
! tetion shall be kept in service to pevmit the test engineer to monitor
the condition of all portions of the experimentsl equipment from the

cperations bullding.



The conditions npocttiod {n Tedle J-) shall ceuse the resctor
to outeoottcally gcran and be 1rwered into the resctor pool,
Cont inuous control roow resd-out of the pinloue laotrunultotton
{ndicated in the table shell be gainteined ot a1} times during
on Lrradiation run.

Operating Limitetions

(1) Hellum sholl be used for veive sctustion and for inerting
end pto.surlsotlon operstions, The hellue supply shell
contaln no wore than & ppuw oxygen.

(2) Whenever o;pertmnntl\ equipuent containing Wy Lo in the
resctor puilding, ot 1esst two of the resctor building roll
doors shall be fully open, all resctor puilding roof ’ono
shall be operating, snd the reector puilding besewent ventila~

tion system shall be off.

(3) 4l {rradistion experiments shall be located in the test
article, No experiments which invelve woving perts oF
wore then traece qucntltlet of substances which may react

chemically with hydrogen shall be pertorﬁnd.

(4) When exper iments sre being conducted in the RER puilding

with 1iquid hydrogen, the lithium hydride shield will be

removed from the support structure and will be placed near
the southwest wall of the RER building. puring periods
that the 1iquid hydrogen equipument {s present {n the RER
puilding, the pressure {n the lithium hydride ghield will
be continuously monitored. Should & drop in pressure {ndic-
stive of @ shield lesk ocour, the resctor will be shut
down and lowered into the pool #nd the liquid hydrogen experi-
ment will be phutdown and removed from the resctor pullding.

(s) The Liquid Hydrogen Test Engineer shall have the suthority
to orcer the reactor shut dowa if in his opinion & condition
exists which might compromise pofety.

(6) Lleak rate of the capsule shall be vsrified to be less than
one standard rabic foot per winute of flel fum ot 0,25 pe i
prior to each {rradiation test,

(7) One thermocouple jocated in the top of the 3-inch vent steck
shall provide & continuous readout in the control room sand
ghall initiate #n glarm if the {ndicated temperatuve reaches
660 F. Upon guch slarm the resctor shell be manuslly shut

down &nd jowered into the pool.
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TARLE J-1
Minimus Bet
Bensor Location e o Baquired o oiate
0
Therwocouple 3" vent quick 660°R high
disconnect 1 L10°K lov
" Top of 10 660°R bigh
vent stack e 1 b10PR lov_
fiydrogen Cas Witain 3.5¢ Hp
Anslyter capsule 2 by volume
Hydrogen Gase 3" vent quick 1.5¢% H2
Analyzer disconnect . by volume
Pressure Suyply
Transduser Devar 1 €5 perg
Oystem
ypressurization
E manifold downstrean
of regulator 1 190 peig
Valve actuation
helium wanifold
" upstrean of
regulator 1 130 peig
’ test article 1 65 palg
. eﬂpl\il. 1 2 in. v. 8.
1 16 in, ¥v. g
" Capsule helium
supply manifold,
a) upstreanm of regulator 1 500 paig
b) dovnstream of 1 220 peig

regulator

# May be off the line for short periods of time to permit recalibration.



(8)

(%)

(10)

(1)

(12)

.s.

Ko frrsdiations involving utilizetion of LAy shell be conducted
vithout prior approval of the irrsdiation by the Reactor Barety
Committes

Irradiations involving utilization of 18, shall be conducted
vith detailed check lists and procedures vhich have Leen
spproved by the operuting organization and the Reactor Bafety
Committee.

Prior to initistion of an irradiation run the LA, equipment

vill be checked out in place to verify that the Z.pm. and
10~inch vent line are properly inerted, that instrumentation
reads out properly 4o the gperations building and that the
system cap be adequately controlled from the operations building.

Transfer of Lip to the experimental equijment shall be performed
only et the LHz Test Fucility.

All L'lp to be used in the experizent shall be filtered through
8 10 micron filter.



