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Memorandum | e
‘o : M. M. Mann, Assistant Director - Compl.DATE: May 6, 1960
Division of Inspection - Hg.

FROM : Robert W. Kirkman, Director fyz;ZQVE::,,/

Inspection Division -~ NYOC .

SUBJECT: REPORT OF RADIATION INCIDENT AT THE WESTINGHOUSE
TESTING REACTOR AT WALTZ MILL, PENNSYLVANIA CN

APRIL 3, 1960

_Mpansmitted herewith is the suhiect investigation

vevort nf a Type "A" incident. It is to be noted
thot l26% of time has vermitted the inclusicn of
onlvy one cony of the exhibite,

™el.
L nys quri »nt,

,
b

1=

Information in this record was deleted
in accordance with the Freedom of Information

Act, exemptions
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TNTRODUCTION

The incident at the Westinghouse Testing Reactor, which occurred.
on fpril 3, 19A0, was initially reported to the New York Opera-
tions Office Inspection Division by Westinghouse on April 4,
1960, by telephone and by a teletype. A written revort of the
incident was transmitted by Westinghouse to the Director, Divi-

gion of Iicensing and Regnlation, on April 4, 1960,

On April

13 and 14, Jack R. Roeder and John R. Sears of the NYOO Insrection
Division, conducted a preliminary investigaetiocn of the incident.
On the basis of this nreliminary investigation, the incident was
clagsified as a Class "A" incident, because of the estimated

reactor down time, and the estimated cost of cleanup operations.

vAn investigating committee was then established, consisting of

the following:

Dr, Marvin M, Menn, Ascistant Director for Compliance

Division of Insnection, Hg.

Chairman

John 2. Sears, NY00 Inspection Division

Mers8®n 3Booth, Division of Licensin

Tincent A, Wallker, MNivisian of Inspection, Hy,
Mha gammittes met at the rveactor site 2% Walts Mill,
6n Anvil 22, 10A0, Mr, Richard Cur of the
Tigenaine and Jamlstinn, wee mrasent duwming
Aaliharstiong, The followire Weatinchonae

interyiewed Ansine the inwvertication:

N> M.k Qﬂ-'vn]“;f~2, Thneoinnarine an:ngrro—_n’ wmR

sior
g & Regulation, Hg.
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Dennsylvanis

Nivisicon nf
the comnmitteels

moamhare wora

», Z. T, Marris, Man-cer, Westineshonse T-st Rerctor

N, *, T, Preaseaby, Msrnamaw, Q-isntific nnort S2ction

Ve, B, J, 0atlin, Menamam, Health Thrsies Section

2.
Mn, Mapgves (nisler, DPlant Suravintendent

M, W, U, Uamrarle, Sunervieny Tachnic~l Aisaista
Mn, T, Pallonn, Shift Superviecor

-

Mr, Ti-nchi, Reactnr Cperatar

nee

[¢

M, M Cﬂ‘fj'l‘?n’ Tnolth Dhiwreinsns f“nv-"yurw'r:nv', Mpn, N, T-fﬁ_1'|h(‘)i‘f‘,, Hea1th

Phargiciet An Avrtr =t the fire nf the inn~ident, and M», D. Galm,

Seminw [niontirt vwoeanangible for wat~r ~lisrmn, wer? intervisuad

hee J. P, Ba-daw of tha NYND Tngnention Nivision, in tho

inapr investication,
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Waa WAD T a o hoternocenanna, watemr mAdaratad and ’tf"ﬂ1-ﬁﬁ,

~racanra and femmawmature, vwerera]
+n +the MOD,
Flov ~f
Answata ah AR momouahhn,

Mam pen~tar ig honead in a T0-FTa~t sfoel enantainment

annt AF Ditdnhnameh, B

Tho ari inn] Aacien ~acarn wag 20 magsauafs
™ A el :

~ralimo

1Ay

ryrnnse teat manctar, cimjlawm

with =

Ahant 1N wiln~ fean, e wmanntar is mow liceraed in

ahell which

Trmantnd in ~ malativaly ~war-oly cattl=d aren 20 miles conth-
mmnAtam e annmayimedaly 1500 faat Frnm



. The core structure of the reactor comsists of two 6-inch"
thick z2luminum tube sheets between which are welded closely-
spaced aluminum shroud tubes. These tubes hold fuel elements
and direct the coolant water through the elements.

Tach fuel element consists of three concentric aluminum clad
eylinders held together at each end by locking pins and a
spider-shaped aluminum fitting, Fach cylinder is made of an
MTR-tyne plate. The cylinder consists of 13 weight percent
hirshly enriched uraninm-zluminum alloy meat section, which

is 0,052" thick. The cladding iz aluminum, 0.0365" thick,.
There is space inside the innermost cylinder for installation
of a certral aluminum-hollow mandrel in which smell canned
-specimens may be irradisted. A diagram of the core is included

‘ag Txhibhit D,

Reactor coolant water vasses down through the core, reverses
in flow direction, and vacses up through annular spaces be-
tween the thermal shield. It is then piped outside the con-
tainment shell to o seal =nd surege tank, nump, heat exchanger,
s head tank located 280! above grade, and finally back to the

reactor. The curse tank vents to the hesd tank which in turn
vents to atmosnheree.

Tha nire conirnl rods consist of aluvminum clad cadmiun cyl-
inders nonnected to the drive shaft by underwater masneis,

- ie accomnlished ty sravity dron unon de-ensrgizing tha
~aemete, Pod drivec are of rack and pinion tyre, two-phaso
mator Ariven, +on movnted, The throe center rodco are ~afetizs.
Tanh af the six onter rods can he vut on ~utomatic control.

The pesctor is e-ninned with ~onvertior-1 instrumentation
~ramsietin~ of :n aveplanning ranoe swstem of 7 meutron de-

tartore which conirol rod eunthar~k and savam, aonropriatc nrocess

instrumentation, a radiation monitorine svstem, and an ~nrun-

riator,

The temnerature acnefficient of the rlean reactor =t 20 mega-

watts is said w0 he —0,8x10°"A/x/Fe,  Mhe vnid roefficient
AhTained in g rritinal aymeriment was -2, 36107 Avx/r/ent,
The vnid roafficient 45 enid tn hawve heer okizined in the 1l

reantor in A snecial exneriment in which buhhles of 'nowm

wolnmes of helium wewms inier®nd into the raesctor, and wea enid

tn ke A,7x1N A‘r_/"r/(\'m?,

toat Fanrilisw af the WPD paneiats of thres, hi~h-

Mam wwinainal
tact thimhles canshle nf ancratine

hi~h~-temnen»atnrs ,

“reacauTre
tn 2000 med, 2nd af temperainrec un o AQN° T,

’
At wreccures T
Anrayximstal-r TG() trnatins~ nloa are sy2il-hle araonn’ the meori.
~hoary af ﬁhavﬁn“g faw manenmacenrigad axnariments whicrh re~nire
na ergn~inal ~Anyiranmantal ranAditiona, The invngtjqqténq ormmi+ttae

datermined +that »n innite D;{yyavvw'moﬂ‘fjc, aither in +tha Tnonps or in
—he »afl rtovr ansnea had anv affant sinpn the weantar inrident,
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 of 2°0° F, The thermanounle roadin~a of T.-5- A,

'“However, the invest1yating committee‘determlned_that theee P
strictions spelled out in fest specification No, 5- lx were
never translated into onerat1n? procedures for the reactor’
operator at the console. 1 o

Dr. Schuli:;;z:ﬁonywofmﬁheutwﬂtm@ﬂeo&itea¢10n~wee—ave&1able

° erformed on the evening

per
of the incident, test spe,lficatlon ¥o. 5-2 had been prepared,
t i + . A copy

h Tor the particular experiment being

in thig experlment the flow

is included as Exhibit f. Since
wh&&gﬂ¥%3 ﬁowpr level VERE to 64~

was to be cut hack to 5000 gpm,
4l megawatts, the scram and cutback settings had to be re-
. 2djusted, This specification did not spell out any anticipated

vgbnormal conditions which might nrevall in the reactor as =2 /
catesn 'eecu‘_bbza'-u ; L ’P'L"

result of the exenr1m0nt.4

(PR PR PN e ,4,.¢ et darrad ettt Ye )L Lo, S;A‘QJ,_«.)n,‘. Gl abis o Lymed
Z pi,ceUJ.(g

mvnuLm[(<A
wxamina
had been congidereble difficnlty in nrocuring accentable fuel
A larre vercentacn of elements hed haen reizcted
imnerfactions NDr, Schultz s-2id +h9t the
woa 0,015",

clemmts,

heanange of gsur’oce

donth of imporfection which Hetﬁrwineﬂ reiention,
- 2

Docoal et e B l‘:_< b The ,e.‘.t..'_.[.-..“} 93
£, Tpesiens.fo.fhig.mwn, a fusl elenent in Tosation I-7-6,
had hean imctruamented with aluminnm sheathed thermoconnlea,
Mhacna ther»mp~ronn]l-a had ApiCtad un aror o nnrind nf thren wealre,
_poy olement had been nut in this location only two davs before
Mhis was alan inchtmmented with 4 alnmirnm tharmo-
-thig -qeme

tha innidert,
counlesy Eﬁl% secnnd aeriea nf thermpeonnise in-
location, alsa deiltad.nn] fal~rulations nf flow anAd heat con-
Aitiong indicated that the thermnronnle raadines
Anril 1, 10AD, +he fuel alement in nosition T-5-6,
Thess wera stainlezs <teel

Theas thermn-

ard on REL
installed with & tharmoecounles.
sheathed, maererinm ayxids insulated thermnaonnlnsa,
- - Tty 4 ]

ta mead ont on = Asta lascer, Ixhibhit /’D

ronnlesg wera comnected
trapmnnannla raadines oun.theses two fnel

i a venrnduction of the
epleman+s in loeatinne T-7-% and 1-5-f, dn=t wriar to, and dnrine
the inrident, The mandines or 1-7-F wyent as hich =s 311° L

wherana tha kichee+ repdine an T-F-f, =t =mr noint, was oL&e w,
-1 .
Che rnq+ cppnifiration fer—this—ermn rad nlacad an omerating
regtriction® ofl ST Piret fual rine bull water ocutlet temperature
indicate that

at no t7 me, aven Aupine the wnﬂldpvﬁ- woa thig pv(\aedmd P,
Qehnliz— qaad.na fealg econfidaent that -the thermonounles-on- ~the
Firat. alement, T7-A, einnlv rzve. aproneona--indieafiions,

7. 4 fipal Sfaenm yhish massiRlq micht have a hesring ar tho
. . 5 s . -
thiﬂpg+, wag mentien~d hir Dire, Dplhnnlte Anricoe
1Thant n weals w oeyinne wpldera had heen at worlk

the inverstiostion,

A tha w‘nrﬁiﬂnn‘?‘,

hhpsh Fanl, Shatwr head uarn wlaatto chint covere, Nr,

tneide tha
+v thnt ~ shoe f'ﬂ"’f‘T'\"IT'

Qghnlis mantinmad the nagai i i
chruil o Nt o n 3

mattevn into tnn nwvirarwy wyater,
“hn linme rafore the reactor,

Howevar, he =2len a2ir

is a strainer in and that % ~honld

rapm M a’r{r‘ A R ]

wztamial Fram tha reactor,
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,went off,

‘manually at about 8:#0 vom.
then approximately 38 megawatts.

cted y'Pol no.
The indicated reactér nower was
The reactor vower was cutb

back to about 15 megawatts, and then as still more radiation
monitors aslarmed, Pollono instructed Bianchi to scram the

reactor at 8:l44 n.m.

HEALTH PHYSICS

Mr, Donald Willhoit was
night of the incident.

were working in the WTR
nhy31ns office at

facility.
absut 8:3A p.m. when he heard the first

the Heslth Physicist on duty on the
Fe said that avnroximastely 12 neopnlec
Willhoit was in the health

PRSP

‘alarm,which subsenvently turned out to be @#&uuuﬂ-§)on the

reactor ton.

el 1

determine what had hannenad,

alarms snounded rTractically simultaneously.

toolr 2 Mitie Pie esurvev maotfer

TONMm,

He vervy soon sfter henard gnother alarm go off,
ol and immediately called the control room to
4t this noint, all of the

Willhoit then

¥ amd ~roecceded fto the contrnl

Mha frllawine vadistion monitor readin~s were obtained from

Mw», Mroree feialewr,

~+Aﬁ Lﬁ N.%.y axi-dorityr
bx—nxa,aﬁ_%ha_nnmggn,,inﬁiha_&qnt :]_anﬁ,
b
Annroxivate pi
Channel qu N- q””‘“+’0ﬂ o iﬁ““ﬁ 1ﬂ F/Q
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: . ff the i building t o
‘Re recalled that he obtained a reading of about 80 tir/hr
this area which he erroneously telieved was due to Arson’
coming from the hesd tank. In the process building, he found
three men working (two in the machine shor, one in the boiler
room), who had not heard the Femco alarm due to the noige of
the machines in the bnilding, He directed them to evacuate
to the control room. Immediately thereafter, the general
evacuation alarm was sounded in all of the buildines, Willhoit
stated that this conld be clearly heard over the noise of the
machinery in the Process Bnilding. e then vrroceeded to the
head tank monitor and at two meters away, obtained a rerding
of 5 r/hro He went to the main cate 2% ahont 9:00 n.m., vhere
the reading wasg ahout 200 mr/hro He next went back to the
_econtrol vroom where 211 pertomhel had n2ssemhl2d nrior to lcaving
¢+the gite, 411 nersans, with the excention nf Willhoit and the
rezotor sunervisors, evacuated the site, 2nd asgsemhled 2t the
main g~te, Willhoit took come nore readings shortly after
9:00 n.m,, the results of which follow:

Resding in mr/hr

Ares

H, P, Office 2
H. P, Lab 5
Hallway ontside ¥, P, Office 5
Mitside Touth Deoor 50
£t Denontamination Pad 200
Two Maters froa Tead Manls Monitar £000
Resctor Contro  Poonm iTs)
Main Tate 200
WRTC 500
Uead Hanz Tyelasion Warco Folels)
Wilm Badea Raehs ¥ 2
Tnpantaow @cz 1000

¥t ahout 0:00 T.m,, it wea rennutsd fhet ~11 filnm hadzn:z
tha Mi1m hod~e manlc wams menavaed =2nd etored in o

from

stinn_fran avas,

Tt ahanlA he natad fhat 211 A7 the wesdines moted shave weng

Ya From direct rﬂﬂiﬂtzon emonatineg

Al aasmantlar A vkanmined +A
phen~nent Aslonlafinone Aoterminn~d

Foam Fha nlama Al HpeeAd Fanb,
that thie tawl honsed annravimstely 5000 ~nries of fiseion rro-
i ah yae Aaamteined din tha npimary ~anlart
Aanyman Af waddiation was Mmoot Ynowm ah

51T mAir ~mA falling vennrted thot

ﬂ11o+e’ a1l ot b,
Unsrawor, iveamiterh ac tho
tha fima nf the incidant,
f11 mmmaAne in tha RnilAdwme uema immedistalw reanired £ yoar

. -
ranriqteratuyrnn macl e

meappaa tha weadinr at the mair sefa {the Tinct sacamhilr apnal),
waa 200 ”‘"'/“"."", “t wen Aasifaen hhat 211 nqv‘zr\'r\‘nn'lf i th tha
Aavrnntinn Af WE1Thais orAd "A']W-iv.—*’ ahna 14 o=t in their asrs ~md
grive ta o mmsat onao Awnad hee Woatinchonsa, ahant 1/7\ ~Af A



teroung .l me:
v 1g:-masks, ‘began 1) taking: mples through
.buildings, 2) teking smear samples throughout

; th 1 1 by

and 3) assembling instruments for the purpose of gsetting up
g counting area in the "Fabian House"”, a second guest house
that is sbout 1/4 of a mile away, and also owned by Westing-
house. At about 9:30 p.m., they were joined by R. J. Catlin,
Manacer of the Health Physicist Group, who had been informed
of the incident by telephone, .

In the meantime, presumably between 9:00 and 9:30 p.m.y the
R security guards set up roadblocks and flares on all roads—
S . leading to the reactor site, Acting on orders from the
supervisory personnel, the guards re-routed traffic. In
addition, they were instructed to inform all non-essential
personnel, who would be arriving in a few hours to begin the
third shift, to zetumm—be their homes, '
PNttptas £

At the same time, the first air samples were taken outside the
buildings, as were more direct reading surveys. Portable
inctruments and countines equioment were set up at the Fabian
House., TIn addition, arrancements for the taking of urine
samples of all nersons were completed. Catlin revorted that
it was decided that all persons who were still at the Seubert
House should proceed by car to the Fabian Fouse. Upon arrival
at the Fabian Fouse the following stevs were taken: . 1) direct
readine surveys were taken of all emplovees' cars. These in-
e¢Inded readiness taken on the outside, on the seats, on the
steering wheel, the clutch, the brake, and the gas vedals

2) smear samnles were teken on the tovs, the hoods and the
+runks of all cars; and 3) urine ssmples were taken from all
nersons who had been in the huildines at the time of the
incident.

The above survevs were revortedly conducted by Carl Pritz
and the results of the smear and air samples were counted
in the Tahian House, The results of these surveys were
negative: the direct reading surveyvs showed no increase in
norms1 racksround count, and the smear samnles indicated no

removahle contanination,

At some time durins the survey, Willhoit stated that he dis-
covered a company car that had heen varked near the hesad tank

and the exhaust stack at the time of the incident, but had
been overl-oked., We immediately checked it for contamination,

b y s found.
ut none was found &+ 0 FM .

Tpder the direction of the M,P, mersonnel, various te=ams, in
their own care, set out “to conduct direct readins surveys in

autlving areas, Theso—es vyl pa—momferorad —GQRetTReE”
hakreer—t0+03 and 3285y 1t was renorted that one team

wsnt north to Madison, Pennsylvania, 2 second wen? southeast
to New Stanton, and a third wernt west to Yukon, The results
of all of these direct resdins surveys were negative, Lt the
came time, air samnles were taken in the downwind direction,
the results o7 whi~h also revealed no detectable airborne
artivity., (I% should te noted, et this roint, that 2t the

- v



until the next day inasmuch asvfhe indios ng
workinn. They added that the 5 to 5 mlle/hr fﬁgure was ohta:ned
the next day from the Pittsburgh Airport).

Collins and Willhoit renorted that the time from 12 midnight

on was spent taking various environmental surveys, and analyzing
results. Surveys were also conducted in the buildings a8 ner-
sonnel were beginning to re-enter to besin evaluation and cleanuo
oneraflons. The results of two direct reading surveys conducted
during the mornine of Aoril 4, 1960 follow:

3:15 4.M.
Ares Reading in mr/hr
Gate 11
Outside South Noor of RSB 15
Road #2 25
Rnad 3 55
Outside WRE Door < 45
Onteide Rea~ of Shor 170
On Poad tdimcent to Head Tank Fence ano

On Poad in Passarewsr Rartween Arnex

and Bailer Room aN=20
5130 4 ,M,

Nate 17
Road 1 20
South DNoor (RE3) 20
Raad 40 ' 28
RAsd -7 b
101 W aF WORE Do ‘ ZA
At Omtside - f WRTC Door 3
M Rn=4 ”"‘:, Ransr nf ”"\r)w 1:0
"y BpeAd —L?, Q™ af Unad Tonlb 700
om Poad 42, WE of Foad Tonk 700
An Pand NY a? Praoness Pnilding an
An Rand, Muin Passnoe ??ﬁwpcn‘?oiﬁer Boom

ond Annﬂx brpa 835

MBRMAPLTIT O CONTACTNATEN YATER

As was vraviously roted, =11 of the madinstion 1rwvels enanatad %:sgzzi;:;
fpnm tha hasd tanl, whiech was catimeted ta bouse shant 50NN ’
mimioan Af Fiseinh mmodnehs in anmrovimately 250,000 rallans of

water

Miimine the mreliminerr invaswi-ation, tha inanantsre onntantad

Nalm~ LAaviar "ﬂinv‘“%“'*, wha el heon ~ian tho mao
ftu 0f aealeeine stapine, and eventuslly disnas sinn~ ,
LI [ rn 7 sl o
=P b shane megtifnnsss ’Lﬁf\,’ 2NN xellang A 1J"+§§'rj°/ ~a .
) et 1o bose T

fnt e fimaderhommdoafofhn dnaidents vhan.he racaiwvad

! ! P TP

" ~ . e .
e e e



“aloe D ;
“have this resin for a. “PC deionizer readv in Phi delphia & about
8:00 a.m. At about 2:00 a.m,, a2 truck was dispatched to Phila-

». _delrnhia in ordex to.pick up the resin, The %§2:g¥éggzis e,
chrp logicgl summary o the sotion’ taken nghouse per-
odﬁzz/td’gag;n/ﬁ;&eé/gfhg 6?/§hi° wate

Meriday, April 4, 1960

! 1. Approximately 1:00 a.m. arrangments made with local repre-
I sentative of Rohm & Hass to have resin for PC deionizer
! ready in Philadelphia at factory at 8:00 a.m.

2. Truck dismatched to Philadelphia about 2:00 =a.m.

3, 00%0 - Attempt made fo sample PC svstem in shutdown pump
room. P,0. nine read 10 r at contact - - attemnt ahandoned.

4, 0130 - Vargr cnntainer entered to check No. 1 loop for
gatisfrotory cool-down onevation., Radistion reading at
16t alevation akrout 15 mr. A% about same time hoiler
raom antered to achech ecninmant. A1l 0OV,

5 0300 - Pollar moom checked, 0%,

6. 0%28 - Tnr oxchancer cunhicle enterad to nheck valvines,
Tound enninmant valved aut, = favarahle ~irecumstance,
Qopﬂiﬁwniv enhinle 100 mr +mn to hnttom, execent at conrntact
with rattem of fant and filter, anrhvm- hera -4 r,

7. Ouhg ~ Rpilar »nom ~hegplrg haing mrda every honr, Ma, 1
1ann nle~ haine ghagled e-ch honr, )

], 0ADN - Mrainad 30 c~1lans of water from hattam ~f PO den
aynhanoan inta wasts maein tenls,  Tadistion lewel ot fon

Anf inan exshangar &0-7 mr,

9. 0700 -~ Started removel of halis from head of ien exnhanoom
mranepatary ta introdnetion af veain for rleananin of sva-

tom. Comnlatad Tacsenin~ 211 holte 0770.

10, 08&JD - 1A00 - Swnapvisory and ensinsaprine mersonvel asnent
1311 Hime analvroine ivrident and maline necescarv nlona

far poanair and ~laesan-ur of nlant, N~avyating nerennne’l
(m,0,, W.9,, and ¥.7%,, invalyed in continnous radiatfion
: ‘ waritarine, asttine un af radiatior -rd rontamination

Tonea, ard evir ather ~efiyithr rolatad *n the immadiate

oitnation,

11, 1830 - 2400 - Nrevstine nareavnal pamnleted nenoscarss
Areparatir~ far Srctallotion of rew P,0, inn exeranmer

wpcin,

Thoecdar Amps

Tnenfav, TE

1 0220 - A ian axahanmam avmived hy fvmel-
TempAiasnale ~at nn Tandins qmamatian,



—

——_

1015‘;>Surge tank blower in operation.

1124 - Flow fhrough ion exchanger started 95 gpm filling
surge tank, '

1401 - No., 3 PC pump on one hour total. (Started 1401).
Object her:z was to decontaminate PC water through PC ion
exchanger.

All day overation consisted in nassin~ PC water from head
tank to iom exchanger and surge tank to head tank.

No. 3 pump in overation two hours, total remaini
enent 211 their time deconteminatire and cleaning.

Wednssdnv, Arril A, 10A0

2.

3.

e

5.

A

Mhyrrad -

fomtinued “low of water from head tank to svrme fank and
thronsh ion axchancer, numnine bacgk to hozd tank neriodically.

Remaved unaecessarvy items from all ovnerating area and clenned
snd monned un.

o gwstem beins oneratad at loweet vossible flow.
fartinued fabrication of d»m demineralirers,

tContinuad noacgine PN yatar fram head tenls and dzv» sxchanoer
n Yo. ® in onzration 8

+n suree tonl ty hesd farlt-, DO~

hours, remsininge erey eleanins and Aeconfeminating,

inrtirned aafa®rl

chad mracednre for elasnine PN water 211
Ansr PO nimn Ma, 7 iy amaratiagn R hanwg
v, M Moo 2 din anaretiae ime,

PaA ceal cysten tnrnad an 1751 100,

Romnainin~ nrauw naganhlad Larprel 4w avrhanecar ‘n nror-ec

BRI

A 31 1Q4
v.do '_F.,:].,_’Z_I._ 6za

Oan+tinned satarlichad nranadamn Farn nlanmin~ DY uyntaw ~117

Aarr, DO e Ma, %X v oAm maliagn A hanvo,
TN mant fam may ahant T ana,
fAnativiied aatanlianad nraasdnre FAav Arloonins P water,

Temdam fantat an DO moiFimn 1ina anmd ennrlwr (hand fanic)

it imta eamurice ~nA Taad DO owabor,
Dt harwmai inn aychermar intn aArawation,
Arntinnad patar i nd wnarsdiira Ffar ~rlaanine D0 wafor,

. s
Dramw 1A A A AAn

Doma nin~ arnyy Ar ~clscnanmn,
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I

on-=

irect readlnﬁ surveys were conducted between 2:00 a.m. ?nd

11:30 a.m. on April 4, 1960, The following are the results of

these surveys:

RADTATION IEVELS

on site and off—s*te study,
“independent study taken.

\Machine Shop (No.)
op (So.)

.D. E=s oor
Cnar. G.A.
Ton we2ll ent
manl (Tan)
Hoat ¥ QOrening
Anney 327
Toon PO 1line
Desm hole
Tle, 851
Ton Mhepminnis Part
CmL Redd
=, Dasts

Rod Awiwre
fen, *rea
Tmanch
Gote

o,.,,,q .LL')

RA~d 2
LIRR0 n)ﬂ,
wWemn Chon
AR Pans
AU anmanlo
Qham wmanm
Tdﬁ? Ware
Tned

Poamgm Raame

Priramne

n oo i VYvmowv R

Qv At WD

April &, 1960

0900

%0 mr/hr
4o mr/nr

35 mr/hr
180 mr/hr
25 mr/hr
130 m“/hr at contact
ﬂ() rp‘r'/hr

60 mr/hr
210 nr/hr
L0-50 mr
5-15 mr
100-4000 m>
970 my

"0 wr/%r
2.5 o/

u: mr/hr ol

vc ,..,a/h.,~ o

o D/h“
ﬁR mﬂ/Hr
L, u/h*

1.8 O/nr

750 wo/hr

1 R e

1% ET/HT

18 mm/hy (Sa) 70 mm (W)
?A :TVHr ) ‘ A
20w/

= ﬁm/hw

o ~w/n;

2 A

e

S00-700

ZON-L00

;00 a%t doow (Z\
e R ~f in

ZE ~m At AnnT 2
TR R =% Cﬂﬂﬁ.‘
1IN0 =~ at AnnT

T R ot At (1)

;1 =] —~4: A~y nven
20 at Apas= flAarad
7 = e

~e1 80 e



‘Bast Railing
Thermionic Access Port
East Access Port
Over Rod Drives

it L i

Beam Hole
: Tast rail

Step-off nod

16' lovation

v

Pymn Rnnmsg

ar_tine fAraan,

’{J)

Haad TManlr t-:an

At fance
4t Worth rd,

TmEronca to HX Rogm

Ylartes MNijangaal Paam

Timat Flanr
Qapnrd Fflan=

innex

Mavravnal Awan

Trnelsr TAcRdine Dlat+tfanm 251

Sapyricra FnilAdin-

Dpni~at Trom

Nafataria

DT

Tatricnn 3wd~r

Nawriaan Affnn

e
L ]

mr/hr
mr/hr

=
owm

Normal radistiom zone from
filter on Toon #
Ratween Loons 2 &
mr/h» dua to PO pi
used for cnoling

L& —n/he

1 R/hr
500 mr/hr

40-80 mr/hr
LO-80 m»/hy

270 m~/h

20 ==/hr ~on, haglpr-nngd

10 ~»/hp

10 Sk
29 m/hp

1) el At wrindane

-

S om v oav | haabowmanrg

T8 mw/hr 2t windaw ~4 Santh end

Noplrranngd

23w /he
23] f”:"/”\"‘

A mo/hr
M52 e S
B-10 m~/he



Outeide at door
Inside at desk

At Guard House

County Road

4/4/60

1130

FIRIT RLONR SWOVTCGR BUTTDTNG

SOUTH

Tohbr

nfatorin

frogh Rogoiater

fafotario windows - ads »enr
(ofataria »aoy

¥it.ochen

Hall - Snuth

Room 122

NODMIT

Drafitine

T rroryr

2G main afFee o vivdoye
Neraral avon
Qoameteyprle AfFIAN o 97
Cavr, awmea o aperatamir

At dAany

Maddeal 4 2yvemirins wvAanm

»n

N1 mr/hr
Wl ome/he

Windows - 10 m”/HT
'7 ."’,7‘_/]“,“
15 mr/hr
5 my/hm
1 mr/hr
1 m*/b“

<1 /ey

20 mv'/]'\r

5 mmjhn
& o o
2,6 ~rihw
b mr/he o windoue
2,5 mw /b
J,% mv-/l‘hv-

1 mw /e at winAne
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fuel element obsprvpd in the hot cell.

Mhe specifications for the fuel elements were examlnﬂd bj
the committee., Theyv call for 8 surface finish free from scratches
more than .00%" deep, and a deviation from straightness of no more
than .015", They further 30001fv that the bond clasdding shall be
free of blisters following a stendard 0300 ¥, 3-hour blister
znneal.

The shop 1r%nect‘o" rroceduras state that outside diameter
measurements znd wall thickness measurements chall be taken
every =ix inches. Finally, there shall te a measnrement of
the amount of straightness or bowing of the element.

The fuel element records indjcated that thiz element had
hean received on Navemher 20, 1957, and it had boen inznected
and annrnvad by Westinchouse.

Mn, Pina enid that 4hitiﬂ]1v in the slemente made by
C1levite, there had haen voids in fthe bhraze a@f as lone =8 10"~
121, Hayevawr, he aaid theot thie nrahlem had beern solved »ond
2 vey nrneLsn emrﬂovpd Us atated that he hzd Y\p'r'c"‘ng']']v in-
apected ceyeoval elempnta made with the mew nrocese snd thet
thacs had heen annpoved M=, Plice continved that he hrd on two
onragions mrde an urannouncad insnection in Mevitoats nlent fo
rhecl on the el foh~iegotinn, This,
made—m AT e hroze prohlem m:jn an _colusA ]

v, Pinra aaid that in the first shipment n* 8 elements, there

haold heopn mewvlred hoyine Y\O+nfi +hat -i(* mare than o200, Thoae
a1 ~meprtae hnad Yeen incnected in r"lr:v“l'ttc'Q vlant nrior to ahinment,
and hod hRasn amtiFined ta he ctraioht, Tn a gimrla ex eriment

it wae thor Astermined +thot Ap-mnine thoe alerente o short dis-
tones nonld hew them singe the elementc are madae af anft alyminnm,

Ao p rvoaa 1t nf the Lawine af tha plamenta in +thig 4 pat
chinment, fu-ther shirments were madae hv atotion twragon rather
than by runlie cepriesr, ard en irsnention w=c madas dnet rrior
and i-madisiely ofter the shi-ment, #r, Pice war of the n~ninion
that +his olomert wor~ n apticfrmtar - saloemant ~a form o« Wachine-

hanaale dinanartisn wns aonrerred,

Mhe goam~i-t~a paneidnarad fhe maeccihilditu that tho ~]emant

i 8Ty micced hainz h1ictam_amnealad, a=d ~ 011 wae mode
fn el Uakam F Mlewite Aurinc the comnithes meating, M, Vokon
wann tedly et wed Fa Vm, Bin~n +hot ovarr nlste je hlister-

e aled e mamt AP Rha rocitlar mornFanfarine procass, and he

Falh that +howe ia mo usv thnt anwr gne mlcte canld hovwe miaeec
. . P f e ;-2 LA A

the nmnealinz ogurration, Lkuu»-nv‘~$"vfh'*‘“*“fNN*ch’““*“‘é\

W,\t‘\\%\mt{ La-t o »?4( W o R o R
. ¢

mmewle has dana onrmo nreliwin v Arelenlotinng thot

o~ A . d 5 a
Y RAtpntn +hnt tha niti~dl Aram dn npar o waad Ana +n o audden wvoll

Mnimm Fammad fw tho manntaw amiarelant ta ammpayimet il tho T
R SUSN AT Ame AT claemiomt, I e Ablonitad hie AnTAnlots ~ne ~F
Fae TAna T V,A!_;re.,,'+:,,iz..\', A 4 Fada wrad A Fammatd e ﬂTnt,\~a +hoe
e R A PAd i EhAmatral mopansmevyr hnosfaw tha Asenent n
URSOUR LA mmdnm Fha miantar 4"’”’7‘" R EA matram e e i Y- e~ A
e s R a Ex NP fanta ama ahAart Anoeed mfn A Anmactta dn e A IR KR U
M n g @ e rmamam R e AR R T J peemnan niAdme o
mmmmnl mnmla maamayimatali o 30 and tne Q< Awl pomant Af Fral
Lm e Al mmanl marr an et e A AT ,_)'1 <y

n"lnmnnt’-—:-'p, 69 hod heen, i
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g As of May &, cleanun operations of the primary cooleﬁt system

Al

ocutside the containment shell had vprogressed to the voint that
this part of the system wes considered eclean. However, it is
renorted that some particles of highly getive material have
evidently become lodged in nining joints in the nrimary viping
inside the containment shell, and further flushing will be
necessary to clean un the system. Rr. Sehultz says. thai he
*§~3%_ll_hanlpa—ﬁeﬁﬂf‘*ﬁﬁ*m8~&%ﬂrtu3y~uh%ehwwoﬂ4ﬂwmeaw~nvonm

month lnss of time-due~to-the-ranture:

v
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. Tha MR oteff alac-renaris.that theyv.sre asongiderine moving
the figgion neroduct mon1torpso that it sees water J‘ i
% Al

W/Lu. .J»f,.o«d —{‘D(mJ ey -7}5V»<1,

the location ot

dirachlr-ont-eofthereactor vwessal.

Mhasr alsns 1 anowedh--that-hhay are n”n"'iﬂar'iv\rr mo+thad= for deo-

aresaine thae ~mount of antivi+vw 41 f;(']'v':'r'rrnﬂ from +the hond tanlk
hot thev have rot yet arvived at ..ha‘-‘b"q‘ﬁ

want v an itaefdent.
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EXHIBIT B

| TEST SPECIFICATION - - PHASEV

T-Spec No. 5-1

Attached is the copy of the Test Specification for increasing the

reactor power to 60 MW.
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' TEST SPECIFICATION - — PHASE ¥ IFezggmgﬂowg’ -%%O

P

T.S. V-1 Raising Power Level from 20 MW to 60 MW

A

The reactor power is to be raised from an operating level of 20 mw to 60 mw
in incremental step of 5 mw. A set of operating parameters has been estab-
1ished for each power level and will be adjusted during the program, as the
need arises. If plant limitations are exceeded, the program will stop until
remedial action is taken. In general, the program consists of establishing
that the reactor can be operated safely with a given set of conditions and
then operating under these conditions for several days.

Xy

A R et

EEPEORSNORE i Y EE e I A

The criteria for safe operation have been established in the WIR License
Application Amendment No. 1/ and supplementary information issued to the AEC
and in Amendment No. 1 to the WIR Operating License. They are:

i ' 1. First fuel ring bulk water outlet temperature. < 220°F

2. Inlet primary coolant temperature. <:14OOF

3. Nuclear power level oscillation controlled with
the automatic control system. < - 5%

4. Radiation level at accessible portions of the face
of the biological shield. < 1 mr/hr

5. Radiation level at accessible points in the primary
1oop < 1 mr/hr

€. Boiling will be detected by the "bubble experi-
ment" described ir: WIR-SS-TA-258

7. Less than 1% voids will occur in the moderator due to
boilin

8. Maximum heat fiux will not excaed cne-halt of burnout
heat flux.

Table I lists the pertinent vlart par ame*erq establisning the safety of oper-
ating at a given vower ievel. These conditions are obtained by establishing
the required flow for a given power with the reactor at a power level 5 mw be-
low that desired. A referernce noise level should then be established on the
hubtle detection equipment. The reacior power should then e raised to the
specified level. During this time particular attention should be given to the
bubble detection equipment. The power should be reduced to the starting point
if voiling fs de*‘ected° If uOlLl“U ﬂs hof de*@oted the reactor should be op-

erated with these condi 1ntil boiling iz noted. At the
end of this period the to the value e 1l
tone special nuclear ons ment snotde sfole R
tinuea at thel power lev in the




exceptions will occur. The boiling check will be made prior to the twelve-
day run at 40 mw and a second.reduced flow experiment will Dbe- carrled out
after two-day operation at 60 mw. -

Secondary coolant parameters and cooling tower operation are left to the
judgement of the reactor operator. Standard records should be maintained
of the temperatures and the flow rate but the actual values are not impor-
tant if the required primary coolant conditions are maintained.

Radiation survey of the entire primary system will be required during the
program to insure against excessive radiation levels.

Based on a void coefficient of -0.14% reactivity/% voids in the moderator,

the loss of .14% reactivity will indicate that a prescribed limitation has

been exceeded. This reactivity is equivalent to 3% motion of the peripherial
control rod in its most sensitive position. This motion can also be caused

by a core temperature increase of about 15 F. If this rod motion is sud-
denly required during an increase in power level or subsequently, the reactor
power level should be decreased by 10 mw and the incident reported to Scientific
Support for appraisal. It is assumed that temperature can be held constant to

within & 5OF0

s o R A R L S b B A e T M0 2 SN S At L0 e S S Sp s by 252 St

The bulk outlet temperature of the first fuel ring will be measured by installing
thermocouples in a "V" basket inserted in core position I. 76. ‘

Boiling will be detected by the "bubble detection" equipment described in
WTR~SS-TA-258. A descripticon of this equipment and its operation will be con-
tained in an appendix to this test specification to be written after the instal-
lation is made and checked out.

¢ ~roved by Safeguards Subcommitiee

_}v"', <. Ugﬁ.—d%’},ﬂ&\
ood P“prebfy, Cnairman of
afeguards Committee




SN e e A R e e e R L R L O L R B it

Power P.C. Flow R.V.AT Tin R.V. Tout R.V. AT. Alarm Pover Level _Low Fquﬁ?
W aPM Op On F F Cutbask  Scram  Cutback Scram
MW MW GRM GIM
RS (650 21 135 156 25 25 30 5650 5000 )
i G080 56 170 156 31 28 30 5650 5000
{0 0650 32 125 157 38 35 40 5650 5000
4650 37 120 157 43 40 45 5650 5000
8OO - 36 120 156 42 45 50 6650 5850
X 5150 3/, 12 154 40 50 55 7750 6850
0 10600 33 129 158 39 55 65 9050 7950
» 12900 31 125 156 36 60 70 10500 9200
40 14100 30 125 155 35 65 75 12000 10600
SPECIAL RUN :
(0 13000 32 125 157 17 65 75 11000 9750 s

4o 7600 o6 /28 (L5 45 ¢s= §O o %

Jox 78
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TABLE 11

Power Level __Low Flow
Powe P.C. Flow R.V. AT Tin ].V. Tout R.V. AT Alarm Cutback  Scram Cutback  Secram
W GPM °F Ca °F °F MW MW GRM__  _GRM
0 £000 18 140 158 21 25 30 6800 6000 j
e 2000 22 135 157 26 28 30 6800 6000
30 8000 26 130 156 31 35 40 6800 6000
5 £000 30 130 160 35 40 45 6800 6000
0 13400 30 130 160 35 45 50 8000 7050
L 1000 28 130 158 33 50 55 9350 8250
0 | 2800 27 130 157 32 55 65 10900 900
“ 14800 26 130 156 30 60 70 12600 11100
0 17000 25 130 155 29 65 75 14500 12750




TABLE 111

Schedule for Increase in Power

February 18

February 19-20
February 21-22
February 23-24

February 25 -
March 1

March 11-23
March 26-27
March 28-29
March 30-31
April 1-2

20 MW
25 MW
30 MW
35 MW

40 MW
40 MW
45 MW
50 MW
55 MW
60 MW

1 day
2 days
2 days
2 days

7 days
(480 MWD)
2 days
2 days
2 days
2 days



FXHIBIT C - hr o mne

' TEST SPECIFICATION NO. 5-2
POWER ESCALATION PROGRAM

LOCAL BOILING IN THE CQRE

Several changes have been made in the reactor czore instrumentation
which should aid in the detection of the beginning of local boiling.
They are: (a) the removal of the core access tube, (b) irnsertion
of the helium bubble tube into a fuel element V basket for the pro-
duction of bubble in the P.C. flow, (c) instrumentation of the two
(2) fuel element channels in addition to the bulk outlet of the ele-
ment and (d) direct measurement of control rod positiou.

The reactor has previously opergted at 4OMW with: 7000 GPM P.C. flow
and an inlet temperature of 125°F with existnce of only mild distur-
bance on the special nuclear instrumentation. Since then it has beern
established that there was some boiling in the core aczess tube in-
stalled in the ccre.

For the present test, thereactor will be brought to equilibrium at
3MF with a flow of 5000 GPM end a_core inlet temperature (heat ex-
changer outlet temperature) of 130 F. A reference set of data will
be taken. The reactor power will be raised successively to 3N,
38MW, LOMW, 4MW and 44MA. Automatic coriroi will be accomplished

by one rod during the eniire test. Da*ta to be taker at each power
level Is: Tin R.V.; Tout R.V; Tout Heat Exchanger; Position of Con-
trol Rod on autcmatic ccntrol, *emperature of the sixz thermocouples
in the insirumented fuel element and the compensated power trace with
the specizl nuclear instrumentation.

Techriical Assistance

J

Approved. 12;;¥?7214,1,:

A J“?Pféssesky, Ché¥rman

i ™ P .
¥R - fegrarde Committcee




April 3, 1960

& C CK
Setting - low Flow Cutback 4000 GPM
Scram 3000 GPM
Power - Nuclear
Cutback 55 MA
Scram 60 M¥
Tout R.Y. - Keep less thean 180°F.
Tin R.V. - Tout of Heat Exchanger lBOOF
L. P. Thimble - Alerm -  Set to 200°F
Temp. out of fuel element - Less then 2500F, Call 24GC
Reactor AT Cuthack  TOOF

-

L

. Hemmerle, Supervisor
Technical Assistance
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* Iusurunnnmrzn FUEL nzmmnmrr TE&n.JUMTURES
L-7-6 " L-5-¢
o ... Fuel Elemrnrb”.,‘.Jtv. o ... Inst, Fhel Element
Tge W _V X U Besm Hole #4 #6 #2 #1L 45 #3
.-:;.:;-.16:#6.....270.276 295,264 132, 122,081,082, 12 1. 112.174,161.150,150. 163. 179. #, 2 Channel
+8324122.1720V0....271,275.296.2TH. 122, 1::.082,082. 21 2. 221, 175. 161,151, 151.164.179. #6 Bulk Water
,,..,,...17 16...,.270.274.295.278. s::. 21 :.082,082, 21, 1::.174.160.150.150.163.179. #2 Basket Channel
1et11.17130.....269.27H. 298,274, ri1.111.082, 082,:::.:::.175.160.150.150.163.179. #1 Basket Channel
.-:-.:xo.17:h6.....269.27k 298,278,221, 211,082,082, 511, 121,174,160, 150.150. 163.179. #5 Bulk Water
FITIETYS 18:01.....269,274,306.274. : 12, :::.081.082, 2 2. : 1 :. 174.160.150.150.163. 179. #3 2 Channel
.:::.:::.18 216.....268.273.302.274. :::.:::.082.082.:::.:::.17&.160.150.150.163.178.- .
v1e3.02:.18231.....268.273.306.27}, : 1,002,082, :1:.1::.174.160.150.1%9.163.179.
.x::.:::.le h6.....268.274.306.274. : :.081,082.:::. 122,174,160, 150.150.163. 179.
131.222.19:01.....267.273.303. z7k..z..:...082 082.:::.2:::.174.160.150.150.163.179.  Reduce Power to 30 MW
ctrrar:.19116.....223.227.250.225, 511, :::.082,082, 1 12 12,160,149, 142, 141,151,164,
; $3324133099137...4.210,214.233.211. 222, :::.082,082, 122, :::.153.143.136.136. 145,157,
| crrz.221.19:44,.,,..208,212.230.208. 082,082, :::. 222,149, 100,133, 134, 142, 154,
: 111,211.19:55.....206.210,223,206. : etz 120, 188.139.131.131. 101, 152,
; c122.:2:.19:57. ... 205.210,223.206., erz1.12,148.1%0,131.131.181,153, .
:1.21:.20:00,..,.,206.210.223.205. :: .r2:.1:2.147.139.130.130. 100,152, 19:350 Reduce Flow J#y-7
¥ t11.11:.20:02.....217.222,238.219. 22,082,083, 511, :11.166,152.140, 140,156,174,
y 11:1.::1.20:0%..,,.23%.204,260.240. 552,211, et11.:11.200.176.156.157.184.206.,
3 1:1.2:2.202074..4.250.262,276.260, 121,221, 082.082,:::.:::.218.191.165.168.201.22k.
3 1180:2:.2030%40...256.267.282.262,:1:.:::.082.083, :2:.:::.219.192,16%,168, 201, 224, )
3 131.112.20211.....251.266.275.259, 11 2. :::,082.083. 151, 12 :.218.191,164,166.200.221,  P.C. Flow at 5250 (8 P.M.)
E rri.11:.20:13..... 248.259.268.254 . :::. :::.082,083. :1:.:::.218.189,162.164.195.219,
i 111.1::.20:16.,....240,262,268, 251.:::.:::.082,083, 121, :::.214,186,161. 164,196,217,
§ :::.:::.20:18.....2&1.256.266.2“8.:::.:::.082.083.:::.:::.212.186.160.162.19&.216.
i $31.117.20:20,,...200,255.262,247, 12, 111,082,083, 2. 1::.212.186.160,162. 195,220,
! t11.21:.20: 22 «re:266,280.290, 2724:2:.:::,082,083.:::.:::.233.200.168.173.212.237.
$:11.:::.20:25..... 281.293.306.286.:::, :::.082,083, :::.:::.238.204.172.176.21k%. 2%0.
: :::.:::.20:27.....;7& 290.301.283.:::.:::.082.083.::1.:::.233.200,168.173.212,236.
i 111.11:.20:2% 000, 27h.289.298.279.:::.:::.082.083.:::.:::.232.201.169.173.211.235.
i 111,111,200 00, 271.284,296,280,:::.:::.082.082. :::.:::.233.202,169.173.210. 235.
t23.:1:.20:3%...,,2 279.29%.306.288, :::,:::.082.083. 51111 .2hg.211.7h 179,212, 227,
102.:::.20:36.00.,. 184, 189.202. 185.:::.:::.082.082.:::.:::.173 157141, 1“3 164,180: 15 MW
trra:::.20:3B.....285.295.311,287, 11, :::.082,083. 51 1. 11 1,205,210, 175.180.220. 245,
tr:.:::.20:40..., 200, 203.187. 156.:::.:::.082.082.:::.:::.117.110 11k 11k, 16,117,
tiroiri.zolsL.,,, 118,118,129, 1170 £ 120 121,082,083, 0 cu s il i3, 13 ik, il 20144 Seram Reactor
ciieiisi0ils, L, b, 116,104, 116.:::.:::.083.083.:::.:::.113.11&.112.113.113.113.
trr.rrn20:07,, L L 160116012k, M50:0,2:0.082.0830 105,10 2.113.1130113. 113, 114, 114,
treo1::.20:09..000.116,115,123.116, 551, 20 ;082 083.:rz. a1l 114,112,113, 114,114,
t1:.:::.20:52...,., 115.116.122. 115, 222, 2::.082.083, 111, 1. 113, 116113, 1130 10, 11 d,
1r:.:::.20:54, ..., 115.115,122, 115, 112, 012,082,083, 12 1. 121113, 1130113, 113 114, 113,
:::.:::.20:56.....116.116.122.115.:::.:::.082.083.:::.:::.113.113.113.113.113.11&.
prrer:1.20:580 000 B 111200113, 500051 2.082,0830 s 115, 112,112,111, 111111, 112,
tr11.:01.21:01, ..., 112.112.117.111.:::.:::.082.083.:::.:::.110.110.109.109.110.110.
t1:.1::.21:034 4., 110,110, 114,110, 22,11 :.082.083. :::. :::.108.108.106,107.108.108.
trr.rzr.21805...., 107.107.112,107. £ 52, 21,082,083, 111, 1::.105.1056.105.105. 105.105.
tr1.1:1.212070 00, 106.106.110.106.:::.:::.082.083.:::.:::.105.10&.\0&.10&.105.105.
ri.r:1.21:10..,,. 104.104.106.103, :::.:::,083.08%, :::.:::.102,102,102.102. 102. 102.
2r.130.21:12,..,.103.103.106.102, 155, 152,082,083, 111, 111,102, 102, 101, 162, 102. 102,
RS- 3 | SO 102.102,105,102, :::.:::.082,083. :::. :::.100.100. 100. 100, 100. 100.
trrair:L21316..,.. 101.100.102.099. :::.:::.082.083.:::.:::.098.098.098.098.098.098.
Tr1.:01.21:10...., 1¢ .100.102.099, :::.:::.082.083.:: 1. :::.100.100.099,099.101, 101,
trrLrtel2i2l..... 102.102.104, 102.:::.:::.082.083.:::.:::.101.100.099.099.100.100.

HEE S I X P 1w, 122,100, 101.:::.:::.082.082.:::.:::.10\{100.099.099.100.100.
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é&, ><Nw}§2;€2E;{:) %;:,H;.)ﬁg;,
INSTRUMENTED FUEL ELEMENT TEMPERATURES

~SUNDAY APRIL 3, 1960
Y

Inst. Fuel Element

ﬁhel.!lenenﬁ
' #, #6 #2 #1445 43

Tme W _V X U Beam Hole

-----

. 21:.20:09,....256.267.282.262. : :..::.082.083.=::.... 219.192,164.168.201.224,
$1::.208V0,...,251.266.275.259, 2::.2::,082.083. 111, 121,218,191, 164,155, 200. 221.

e

.ss:.sa:.lézhs.....z7o.z76 295.276.:11.21:.081.082. 121, :11.174.161.150,150. 163.179.
132413317100, .04.271.275.296,278, 11 1.11:.082,082, 122,11 2. 175,161,151, 151,168,179,
tr1a112.1T116.,.0.270.274.295.27 0. 122, 222,082,082, 221, 21 2. 174,160,150, 150. 163.179.
222.2232.171300 000 e269.27H.208,278, 222, 221,082,082, 122, 122,175, 160.150.150.163.179,
221.312.17346,,,...269.278.298,270, s 21, 522,082,082, 22, 121, 174,160,450, 150, 163.179.
c222.135.18101,044.269.278.306.278, 122, 222,081,082, 111,102, 174, 160.150. 150, 163 179.
322.13:.18:16,,,..268.273.302.27%. 251, :::.082.082. ;1 2. 15 1. 174,160,150, 150, 1563.178,
vrete1::.18231,..,.268.273.306.278, 222, £2:,082,082, 101211 174,160,150, 149,163, 179.
crrt.zz:.18:46, ., .268.27%.306. 270, 21,22 1.081,082, 521 112, 178.160.150.150.163.179.
L 131.:22.19301,044.267.273.303.27 0 220, 221,082,082, 502,211, 174.'160.150. 150, 163.179.
Lerr.122.19116.....223.227.256.225, 1500 521,082,082, 112 12 1. 160,109, 1h2. 111 L 151,160,
cir1.123,99:31...,.210.214,233.211 322, 1 12,082 082..::.:::.153 143,136,136, 145,157,
Lrrt.gss, 19:”6.....208 212.230.208,:::.:::.082,082, 521, :: 1. 109,100,133, 134 142,150,
122.222.19255444..206.210,223.206.:2:.:::.082.082. 521, 112 188,139,131, 131181, 152,
.:::.:::.19 57e000e206,210,223.206, 12, 1::.082,082,2: 2,122, 148,140,131, 131,181,153,
212,72:.20500,4.00206,210,223,205,:2:.:::.082.082, 121, 11:.147,.139.130.130.140.152,
R EPRES .20:02.....217.222.238.219.:::.: 082,083, 1::.3::.166,152.1140. 140,156, 174,
133.::1,20:08,,.,,230,240.260,200, 25 1. 5::.082.082, 211 . 111,200,176, 156. 157. 184,206,
211.211,.20107004,.250,262.276.260,:2:.:::.082.082,:::.:::.218,191,165.168,201 .22k,

‘::..:::.20 13.....248.259.268. 25k, .‘..:::.082.083.:::.::;.e18.189.10¢.1o;.19).319.

111 20:16...,.241,262,268.251. 513, 111,082,083, 112, 011,210,186, 161, 164,196,217,
'::.::..20:18.....2u1 256,266,248, :::.:::.082,083, 111 :.212.185.160.162.lgh.Zlé.
11:.122,202:2000.¢02404,255.262,287 110 122,082,083, 000012 :.212.186,160. 162,195,220,

$11.71:.201224,.4,.266.280, 290 272.:::.2::.082,083. 1110 ::1.233.200.168,173.212. 237,
121.01:2.20325.4.44281,293,306.286, 20,0 :::.092,087. 111, 110 238,200 172176, 2th. 2ho,

.
.

11:.11:.2022700s0.274.290,301.283. 151,12 :.082.083. 51 ':.233.200.168.171 212,225,
131.12:.20229,4.4.2T4,289.298,279, 1110 12,082,083, 5114 111.232,201,169, 172,211,235,
Pioar.20331...,.271, %h.296.280.:;:.:::.082.082.:::.:::.233.¢o .169,173.210.235.
$1.111.2003% 040 279,26%,.306.288, 10, 111,082,083, 111 112,209,211, 170179, 212,227.
110, 201.20:35 40, 000.0189,202.185 0 100 105 082,082, 1L 1 01734 157.151, 143,150, 180
trr.ar, 202 73.....u‘3. 554 3”.&37,24..:3:.082.C83.1:2.2!:.2 SLTi0.175. 180,000,024,
ter.rr:.20:%0,.., 200,203 007,136, ...,:::.cae.aaz,:::.A;;‘lavqézé,:zh,:52.135.117,
crrre Tl L IR T i Tt 132,082,033, s s L, UL T 1, 1 1,
:::.::..:0 ks ..‘..115 z's 1;% 1.6w:::.:::.083.083.::;.::;.'tg.*zh T120113.113,011 3,
: 117, 113,1.J.114,.,4 1314,

RIS R SRR PR E N VR R T
~::.:::.1x3,31¥.1x;.e:; 114.11%,
SRR A FE L R R L LV L

R 13~.‘*j,*'».11’ ER U R T
R R B PO
RN PRI

#4
#6
#2
#1
#5
#3

2 Channel
Bulk Water

Basket Channel
Basket Channel

Bulk Water
2 Channel

Reduce Power to 30 M

19: 50 Reduce Flow

<

~

P.C. Flow at 5250 (S
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