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The Husboldt Pesctor facility wee visited for the purpese of condweting

s vroutine inapection auc te review, in particular, iufermatior asseciste
with PGAL "s decislow Lo coatinee operstien of the resctor follewing the
discovery that there he¢ been s sudden loes of resctivity. Tohe loss of
resctivity was believed to bave been cawsed by o swbstantia! reduction ir
core coolant flow due to the sccwmulation of ocale in the fu. ssesshlic:.
In sddition, the licensee's Cameral Office (n San Framcisco was visited
te discuss the sore significant sefet)y imj licetions and the licensing

ar< vegulatory considerstions sesocisted vith the smomslous pay formence of
the Hembeldt vescter.

The redurtion in coolant flov is estimsted tc be appreximstel) 151, The
licensee has evelosted the cauwse and effect of the flev reluction. Fro
these evelirmtions, the licensee bas concleded that presemt cenditieons
de not imwolve o significent safety problen. Nowever, the Tated Power
of the rescter has boen temperarily reduced by FGAE fres 177 Wt te

A3 vt o5 @ tesult of fliow reductiou.

Three (tews of sonconplisnce wars seted. They ere o0 follows:

1. The licensee foiled teo Lsmedistely vepert ia wrictiag the
reduction in serms! core cevlant fleow. 4 rvepert is required
by Sectien 3.C of the Facility Licemse, DFR-7,

2. Corvective sctios was set initisted vhea the pii of the prismery
coolant exceeded the epereting limit e & sumber of eccasions.

Covreetive action is required by Sectien IV.5.5 of the Techaicsl
Specifications.

(cont Lowec
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Suvamery (Contioued) -2~

3. An espleyees received 3,760 rem during the fourth quartar of 1965.
This exposure 1s in encess of the limit specified by 10 COF 20,101,

Other items of istevest meted during the visit include the following:

1. Successful presperstioss] tests were perfermed on 2ll sys*ems
modifind in sceovdiace with the provisiens of Change Be. 17 to
the techmnical specifications.

2. The isterier of the rescter vessel we inspected. No evidence of
pitting er cracking was neted on any of the swurfaces exawined.

3. The emergency diesel gemerator failed to start on November 25, 1965,
The licomsee has incressed the frequency amd scope of the unit's
preveative mainleaance program.

4., Ne fndicetion of the oceurrence of additiona] fwel failures has been
observed since operations were resumed on December 1, 1965,

2. 4An extensive veviev of the Humboldi radistien safety program indicete.
that it meet:z the requirements of the lizwnse god complies with the
provisions of 10 CFF 20,

1. Scope of Visit

The Pacific Ces and Electric Compeny's Bumboldt Bey FPesctor feeflit .,
Unit #3, Rureks, California, was visited on Fehrwary 6, 7, 8 and 9, 196¢
by A. D. Johmsou, Regios V, Division of Complismece. Mr, A. {. Johmsen,
Radist ion Specialist, Region V, Division of Compliance, sccompanied the
writer an February § and 9, 1966. Sectieon R of this repert wes written
” A. 6. Jehasen.

The visit included: (1) am esalysis snd evalustisn of rescter
epersting pevsneters pertineat te the veceatly experienced reductism
in ccwe ssslant flow; (2) & veview of changae te the focility whish
have been swtherized by Change No. 17 to the tachaiczs! specificetions
(chenges periormed ia ceajunction with the Core II A refusling eutage
favolviag eircaloy cled fuel elements); (3) & routime inspection of
the facility, and (4) en exteusive veview of the facility rediatiea
pretection prograe,

(Cont inved )



Scope of Visit (continued) * 3

Is additien to dtems L, 2, ) ond & abeve, this report Lamiades
the sigaificant results of a nseting betwesn Complissce persoune! end
e e ives of the Pacific Gae sad Elestric Compeay which
wes beld in the licenses's Gemeral Office in Sen Frames » Californis

mestiag.
Pecific Gos & Rlestric Compeny
E. Fraur - Senior Vise President K Flectrical Operstions
. Metthews Manager, Steax Generstlion
Pivisieu of Cowplissce
Lo Kereblitn, J2, - Assistant Firector for fesclols
E. E. Engelken « Seailer Rescter lnspection, Reglesn ¥
A. L. Johmeson « bhescteor lmspectiosn, Region '

Becouse of the extenzive scope of the iafermetion i this repert sad the
wide range of material covered, the repert hes been divide: into severs!
sain sactions. They ere indexed sa follows:

dection 11.A: Operstisg Ristery
Section I1.5: Cere Covlant View Reducties

Section II.C: Chamge Ho. 17 to the Technice]l Specificetions
Section 11.0: Dewtiee Fecility laspecties

Sestion 11.E; Bealth Meysics Review

Section IIl: Sxit Interviev

Section IV: Meeting with PGLE Ganers! Office Persomsel

Priscipel ssatacts duriag the visits were o¢ follows:

8. Brawn « BSeaier Vice President, Eleetrical Opervetions
P. Natthess <+« DMenager, Steam Gemerstiom

J. Carvell « Senier Stesm Bagiseer, Gemsral 0ffice

P. Mx « Plsat Swperiateadent

% . Raymond = Assistant Plaant Superistendent

(Continued)



Scope of Visit (contimwed) -4

L. Weeks = Techmical Supervisor

J. Suilter = Beslear Bagineer

6. Allen « Rediatien Pretectiss Lagiseer
J. Bar: « Sift Vereman

0. Cola « Sesier Centrel Operator

¥. Pilbeck = Contrel Gpazster

Ti. Deswits of Visit

4. Qpexstisg Wistery

A veviev of facility recerds snd discwssions with liceases
periscane! previded the following brief chrenclogical hister: of opevstions
and cove flov.

Decester |, 195 - Startup feor fuwel eycle 2A. Predicte? core flow
ves 11.5x10% 1ba/kr st 165 W,

Pecewber le7 ~ Fasctor pewer varied from O te 168 ™t for vequirers
eguipasnt od justments, i tadistios of flux wires
for calidration of imcore fiux souiters and teta!
core flow 8. The flov wes determined to
be 11.3xl Iba/hr st 165 e,

becember 7, 1945

to * Rascter power w=s meclulained at 70 1=t or less.

Jamuary 5, 1966

Jenusry

Jenwsry 14

Jenusry 19

Jesvery 21

The rescter power wes f(acreased te 175 mit for core
flos ements, The flow wes spproximmstely
11.310% 1ba/br at 173 Met.

The rescter wes shut down for msintenance purpeses.

Comp lotod meintenance cutsge - rsacter stsrvtwp
© naSmee o4

With the resetor power st 70 Mt end epersting
wnder oquilibrive conditicas, the contrelling feur
veds iadicated sa wmmeccssntstles lese of reactivit;
equivelant to 0.6 80 .82 "h/k. This was balleves
te be the reou it of g veduction of core coclamt
flev.

(Continuved)



Jsonary 2' « The core flow wes determined te be 5.8210° Lba/br
ot 108 nt. Do iastablilicty eor eother snomsliiee
ware soted duriag the brief pevied of 18 Mt
eperel (one

Jemmgry 26 - Sysseirvically eontrel

Jesaary 18 = A fesd water shutoff transient test was conducted
ot 1% Mvt. %o eloerms]l behavior of the rescter
was noted.

Joumary 2% « The Oo-Ffite Committae veduced the focility's “rated’

pever level froem 177 et to 1¥ a., The bese load
of eperstions wes (o be 70 Wt

Joomary 4&

teo - = Rescior power vos meistained at 70 Met,
Februery ©
Jamusry M ~ Licensse informelly netificd Reglen V of the

reduction in the core cooclant flew.

b, Core Ceclant Flev Fedpctior

The imspecior reviewed vecords gnd discussed the cause of the
abrupt change in core coelent flow vhich wos soted en Jomamry 21, 1966,
foliowiag rescto: stertwy fron the receni salatenance ewtage. liscussions
were heléd with Nessrs, Wix, Reymond, Week, Shiffer and Corvell. Results
of the discussions ware ss follews:

i.  ss] isspestise

*U Peport 133/



Results of Visit (contimued) -6-

o the mere sevesely slfected cslenents wes & - L0 mile
thick. A photograph of fuel assmnbly A~14A7 shoved thet »
sigaificont ssnent of the assle hod speiled frem the

cladding. The scale was vetatned ia the assesdly by the
wire fuel elemeat spocers. It appeared from the phetegie;
thet appremisstely 14 o 2 inches of sesls residue wae

Eac 2l e BPSeeY .

hed spallied from the cladding and had beconme trapped in the
fuel assenklies wos uet ma

|
:
%

i series of flon teste was code on five o sfia of Ui
assembliies which had beea left in the cere for fuel cycle
2 te detorwine the effact thet the trapped clad scale hed
ou conlant flov charscteriotics. As 2 vesult of thess
tests the fuwel assenblics wars ciaseified Clasn",
"Hoderately Pirty” er "Plrty”. The licenses and -0

toth concluded thet the smeownt of seele {ec a particular
fusl sssanbly wes dependent wpon the radial pesking
fector of the assaswbly’s core pesitien duriag fue!

‘”1. 1".

The classificot ions and corvesponding vedial peskicg
factors were o¢ follovs:

T TIVSTY TRV Bedial [eehias Tagtel
Clesa <1 snd mev feel
Hoderetely DPirty >4 bt 1,2

Pirty 2 k.2

The flow teste wore sade ot flows of 100 and 170 gelleme
por miaste. The differentisl pressures in inches of
wster recevded for these senditisns wors a¢ fsllews:

(Cont Lowed)



Resnlts of Visis (comt imwed) -7

100 g 42C gp»
Cless 5.7 in. of wtar 13.1 fa. of wote:
Noderetely 6.8 La. of wter .4 tn. of water
Pirty
Pirty 7.8 ia. of water 18.7 in. of woter

Azcording te Mr. Veaks, the scale remained (= the fae!l
ssomd lies during and after the shove flow teste,

The preseal core cemtaias 10 Dirty amd 3) Modevately

Pirty fusl assemblios. These fuel sssenbtllies sre locoted
in the center section of the core. Priox te toe fwel cycic
22 startap, G-F eveleated the flew velationships of the
mixed fuel sesamblies 1is 2 given fue! eeli. These

evaluat lous ware porfoveed ou & computer wiilizing the

Ce¥ “OOFF1™ code. Two cases ware sowelwatac. Oue case

was for a fusl call with two Mederstely ULirty (M.5,),

one Dirty (P) sad eme Clasn, or maw Type 1i-’ircaley
cladding (C). The other case wan for & ce!! conpesed of
twe C , ome "D" ond oae M0 . A vevien of the data Sheowe!
that the ratic of flovw through o specific cheanel to the!
of the average chasnel flex at 165 Mut wes or follews:

Cese Lase 11
(2«r.1. leb Jef) (bc‘ 1=, led,P.)
Yoderately Dirty .9 1.08
BL"’ o“ 0’2
Cissn (77 clad) 85 87

]
L]
i
f
-
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The flow reduction has beem stivibutec te the spaliatien
of cladding scale vhich then lpdged iz the fus! assemblier
te for= a fiov restriction. The priscipel comstituents

of the scale have been fdentified s Cu, PFs, In and Oy,
The selecular cesposition was identified o8 X Fe) Of, vhere
X is either Cu or in. The erystalline structure ves
fdentified ss ¢ spinel vhich bae & contivesus bulldwp

rote, vhereas the sermal mageetite (Feydy) will cunly builc
wp to & thickoess of ¢ few mile. Becowse of the differen:
therue! preperties of the clad and the scale, the scale
cracks snd spalls frem the cladding during therse! cyeles.
Alse, vher thiz ssterial is slternately subjocie” to serate
wveter and descrets’! water, ¢ lons of hardness eccurs. The
source of the Cu and Za has boen ildeatified to be the
corrotion and eresion of the tube dbunllies im the Admiralty
feed wotar hasters. The liceasee plans teo veplace the
these besters with stalnless steel bundles
volusling eutage. Purther iaformsties
contained ia Sestiom [I.P.2. ¢!

Os Jeowery 211 feollowing the rescter startup froe the
msintensacs outege vhich bagen ¢= Jemwery M, coatvel ro
positions ot 70 iwt indiceted a lees of pesctivity. The
loss was noted te be between 0.6 and 0. 8% /h/% and comld
not he definitely explained,. Rowever, the licensees fel:
that scceleveted scale spalistion, which resuited {a



Reswlte of Visit (coutissed) -9

furthe: reduction of core coelant flow, probelly gecownte
for the less of yvesstivity. By way of verificstisa, the
folloviag test pregren wos csrvied ewt betves: Jeswary I°
@i Jamwary 28, 1966.

The reacter power was facrvessed te 168 vt oo
Jesuary 23, 1966, .::J-ulﬂ.otthtu—-t
deternined ts bo 9 Iha/hz. The

woter flow wes waried whils sbearving the sue
{nstrumentat isn, No sboormelities were indiceted
by awclear or other instrumeststiea.

Feed wete: Trpmsiest Tes:

i feed weter shutoff transiamt test was performed

ot Jesuary 28, 196¢,. The rescter power wee 130 Mt
High-speed Sasborn recevder treces were sede of two

ef the picossmeter nevtron flex sigoels. These
picosmmoters are located 120° gpart. The Senbers
traces showed wnifors response of the nevtren flwx
during the transient test. Ne sbnorasl behavier

ol the resctor wes iadicated by the Sanlorn wecerding:.

Conyrel Rpd “Coiibretiem”

Calibratioen of symmetrical cestrel rods in core 24

wes parformed ou January 26, 19€. The purpose of
these checks was to detarnine {f nomwmiforsly distri-
buted flow existec in diffevent regiouns of the gerve.
Yo sccomplish this, the sesuned symmetrical reds C-8,
Pel and 4~) vere calibrated by iacrementally moviag the
control rod through ite eatire streke and soting

the change ia electrisal gemers ion. Ths tetsl
werths of vade -6, D=1 and 4~ wore 5.09, 4.9 and
$.06 Wws, vospestively. Accerding te Carvell, the
apprexisste oqual resctivity werths of these veds,
showed by thete chashs, indiceted thet the core Geelsr’
flow we wsifere is diffeyent sections of the eswe.

Farm] Reviev gnd Cerrestive Actios by Lisemses

The iaspecter met with meswbers of the Ou-Bite Review
Committees on Pebruary 6, 1966. The Committer was v
unar imons sgresswat thet the spparent loss o/ resctivit:

(Cont inued |



Besults of Visit (cemtimwed) - 10 -

soted on Jeswary 21, 1966 did ot pressut & fsmediate
sefety preblen. The Committes folt thet the couse for
the less of reastivity wee sessensbly well kaowe and
. 1966 the Committes dasideld
e "pelitically expediont™ to limit the
“seted powar” of the wanit to 130 Bt watki]l the Gemawel
ks

rates the winimus buracut retie at 125) of 165 Mwt wes
calevlated to be 3.1. Based ou test dets obtained derinm;
the wprating test pregrans is Nevembex, 1%L, & chanmel fion
vate of 35,000 1b/hir would result s ¢ burnowt xatic of
1.5 at & rescter pover level of 188 .,

In spdédition to the ahove, the facility menagenent fsswed
¢ semorsndes ou Jenuary 23, 1966 ts all reactor epexaters
which reads as follews:

“As you al] kaow, we have experienced & loss in
reectivity and cove flow since the owtage on 1/20,
We are otil] fevostigating the possible cawees of
this problen, but cannot, a¢ yet, state definitely
whare the trowble lies. Although the evicesce te date
indicates that operstion of the plant car be safel:
cont inwed, there i no aseursace tiat furtber
doteriorstion will sot teke place. Thereiore, say
unutet | reacter phomemens which you observe should
be veperted to the Buclesr Engineer Lfmmedistely.
Tha type of things which should be watchec for ere

froem the Bucleer Eaginee:r.

(Cont Loued )
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1964, then they had boan ot prio: to the resctor
shutdown on Janwery 14, 1966. The inspecter's reviev of
the epsreting recerds, picosmmster reserding end the goe
moc itor recerding supperted the eperators' comment:.

kiceass Botificetion

¥r, Corvell Lnformelly me iff ¥ the writer o= Janwsry 31,
1966 of the core covlant fla reduction which had been
observed or Jammery 21, 1%. Oo that dats he wvas sdvised
that it sppeared thet sn famediate report of the flow
reduction and an evelwtion of 1its safety laplications wes
required by the facility license. Carvell comtended thet

the flov reduction was aot & safety prebles snd that the

flovw hed mot decreased te & polat where it wes ‘significant)~
éifferent thar thet speciflied iu the techaica! specifics-
tions. (Teable ¥=2 Section ¥ of the T fee! Specifications
lists & design tetal core flow of li.Jx 1ba/nx_for the
present core losdisg vs 2 mmssure! flow of 0.6x10% Iva/hr

ot 168 vt on Jasmary 25, 196¢.)

After lensuning of Wr. Carzell’'s pesition concerniag the
veperting vequiremssts of the licesse ea Jamwsry 31,
0. B, Bagelhen, Semfer Rescter Inspecter, Regien ¥, @lecusse’

still existed betwoua tha PGLY and AEC representatives.
Carvell swmsmrised bis pesition ssbetantislly es fellews:

a. The less of resctivity end spparent reduction ia
flow did net comstitwtc & sefety probler at reduced
yeactier power levels.

(Coat {rued)



RBesslts of Visit (contimued) - 12 -

The reperting provisioms of the licease are eanly
sppliseble ia situstieoss which cleerly iLmwelve petent is!
hasard to the besith and safety of the public.

Engelhen otated his position os follews:

latter fyem Br. R. L. Dets dsted Febiwary §

The oleerved loss of resctivity and the sppareat
reduction (n core flow weve sigaificant devistions
from specified performmnce and, as such, sheuld be
veported in eccordsnce with the previsions of the
license.

Frez the limited informatieom sveilalle 1L wes mot

clear thet the snemalies in vescter perfovrmance did mot
coustitute a significast ssisty preblen or aa “Unreviewed
Salety Protlex" ss defined 12 10 CFE 3C. It wme falt
that this conclusion wes particularly velid becawse

the licensee's theories concerniag the cauvse of the

sccus lows perforsence had not been verified by
fnspecticn of the cove.

The adsorus] performssce ef the resctor, in the
epiniou of the Laspecter, his swparvisior sad represe -
totives of the Divisien of Rescter Licemsing, wae
cleariy the type of problen that would be of substao-
tisl i{sterest and wee to the Commission ic their

1
?

licensee responded by submitting & fell report
February 24, 1966,

(Cont imued )



Results of Visit (contimsed) - 13-
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The fallure of the iicensee Lo make on lumediats rveport

The iaspecier reviewed procedures sod rescits of tests of
the nov oy wodifiad syetess vequired by Change B, 17 to
the Techuica! Specifications. The systems ave a+ follews:

fesctor vent systewm,

-
-

Lov pressure corve fleoding eystem,

-
B

Clesnuy aysten daminsreliser and vegenereli.e
heot exthanger bypass eystas.

o

.« Righ pressure cove flsoding systea.

The above systevz were checked fo: preper spers' (ou wein’
dotalled procederes and ehack liste. This wes to ssswre
that the systems wore installed amc would epervate a8

doscribed (o the asendeent applicetion feor Cheage Mo, 17.
The chockolf sheots were woCod to bave bosm couyp leted amd
the gystams were spproved by the On-Site Review Cosmittes
for epesation pyier teo the vreneter startwp for fwsl opuile

lif
i

code corvtifications of materiais
the zrays of the walds for the iastellation of the
repster vant wives (s the primacy otess lines. Ascerding
to Reymond, ho ond Mx. Bochans, the Maintdénewce Perewma, he
roviewsd all specificet ions snd drawiage to seture thet the
aprliceble code requiremsats sere felfilled in commect ion
with the s | vee . -ahw

|
X
]
.
4
l
i

:
‘
;
i
]
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safety valve discharge lines intc the suppression

The spproxisste b-foot extension of the rescter
peel.

The changes mads wnder Chemge Sc. 17, which required cede
The removel sod cappiag of the twe léi-inch wents
freu the dry well te the swppression chawbers.

complignce, are listed belew:

tor unﬁ-s pertineat cede complisnce,

the pr i-

(isit (continued)

d=inch contalinment pemsivstion for the eir supply
lises of the vresctor vent wvalves.

tnstallation of the Freecior weul velves and the

€.

3.

wae J3.1%,

u we used to obtai:
ha Jeswary 14, 1966 eutarc,

lc‘l o Hovesber I3, 19%4°.
(Cont Lowsd)



Resulits of Visit (cemtisued) - 15 -

éry wol! atrosphere was again e, This required
“-we

of opprexisetely 60,000 ft° of mitvegen te welece

exrptn soutsat teo sppvoximstely 11. BSestisa III.B.0
ifications

P. Bewtine Facili\y Ipepestioe
i, Mstes Chemfofry

o
.

Conductivit,
P!

Chileride leun, pp» p
Cross radiesctivity
Tota! Borec ppe ¢
Turbidity ppw 810,

The Lfaspectsr reviewsd the results of the dsily
rescter water analyses for the ssath of Jonwary,
1964, The' were aa follouvs:

Jarua sy Isble JV-3 of lech, fpecs.
Selwes Operariag Limit Absclwte 1ieit
0.5 (emhs e ) 1.0 ( Aambhofer ) $O0C et/
6.4 8.7 5.5 te 2.8 4 te 10

.01 0.1 a.$

1 we/ul o 0 we/w)

0.04 S 100

1.0 escept foi 1/1] vhen 8 welue

of 1.5 was vecerde’,

The minimes, sversge and maximus pi velues for
ihe four euarters of 190" were revevded a» follows:

First Quarter 6.0 r.21 6.1
Socond Querter $.2 6.9 7.7
Thire (mavte: 6.0 7.0 7.¢
Pourth Querter 6.5 7.2 8.5



Mr. Carrell said thet ia his epinies the scale moted
on the Type | fwe] sssebliss would not be affectes
by the pR walves thet have existed during recemt
SpeTRL beus |

Aftar review of the procedurs whed for detarwmining the
pii, the laspecter stated that the vécorde’ wvalwes wer:
probably lewer then the sctusl becsuss of the semples
exposure te air fer gbout 13 afmmtes prior te
ssasuring the pil wive. M. Shiffer indicetled thet

B
-
v~
i

L
o

evcle 1=,



Results of Visir (centinuwed) e 1V e

per miswte and & tompersture of 20°7, feollows
Ialet te Outlec frew
besatezs —leaters
in eselutle 2.0 pot 12.0 ppb
insoluble 0.7 ppb 1.9 pot
(9 “l‘l. (ioo "t “QV Pbot
insolwble 0.9 ppb 15.0 ppt
fe wsoludle L.' ppb .2 pp!
inseluble 25.0 ppb 22.0 pp!
i,  Contgimmpnt gnd Confisenent Lesk Rpte Tests

& .

Ietegrated Containment Lesk Rate Tes!

The licensee submitted a repori dated Jommmry 21,
1566 on coutaloment lea: rete testiag et the fecility.
The inspecteor rveviewed the rev dets obtsined durimp
the iategreted lesk rTate test of Che covtsiament
systen during Bovesber, 1965. It eppeared te the
thet the resuits swbmitted iz the lissmsec's
roport to DRL ware comsistent with the rav dets
sbtolaed during the tests.

i

E

Sostion I11.3.3 of the Techuiecs! Specifications
establish the methods and frequency for determdaiag
the sir is-lashege vate for the vefweliang building.
The iaspecter's reviev of the pertisent recerds



Resuits of Visit (contimwed) - 18-

3.

4.

indicate thet the licensee ha: cesmplied vit! the

December, 1965. The gvesage negative presswre pecor ¢
for these tests wvas sppromisetely 0.4 ¢ 8.06 inches
of water with aa ia-leshage of 13X efn. The lisens«
linit 15 o sdatewm of 0.25 ioches of wetear with s=

fa-leshage of 1M cfm.

Rescisy Yesos) Laspesties

Nessre. Bockens, Rumboldt Maistensuce Poremse, Rice,
Hert ford Insursnce Compsay Imspectsr, and Chaffee, POM
Fover Preductiou Logloser, isspected the reacte: presswrs
vesse! on October 18, iP5, The Luspection wor made freo
the iuside oi the veassel with the oid of & borescope.
Specific morsle sreas {mspected were o9 follows:

%
ii
i
]

g
£
.
z
¥

n

Vericous liguid leve! and presswre sensin; owtlets

According to Backeus, all arse: inspected were fouwnd te be
in good condition. Thare wes nc evidence of pittisg er
eracking of any of the surfaces examined., 21! surfaces
Lospected vere coated with 2 waifere veddish-browm meteris’
whick resombles the sce.s seted on the fuel assexdblies.

(Continwed’
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. Bedistiss Safely Tyegres

gemaysl, Wr. Shiffer &9 vespensibles for cemtrellimg

liquid and steck efflusat while Mr. Allsa s respomsible
for rediation surveys, persesne! menitorisg, emviromments'
moniteoriag, and other sperstions! health physics problems .
The twe sen are seeisted by centrol techaicisas vhe
divide their time ou & retatiag schedule betwesn cheamiss!
control, vadiation protestion, and ilostrumeat techsicisc
dutien. Contre] techuicisns repor: te the “Englaser-In-
Charge’ for ssch of the precediag srdes of responsibilicy.

Radiation work precedures (PWF) and specis! wer! permits
(5WF) sre still wsed by the licenses te coatre! persomme!
and work inm redistion avess. 5% 's erve fsewed vhers werk
conditions may chenge over & shert perieod of time or where
s significant hasard mey exist. Serwelly, S7's are
effective for a saximus of 3 consecutive shifts. RWP's
are extended permits which are Lsswed to comtrc! wark ir
areas vhere conditicons end hewsvdis are knowe and met
expected (o cheuge.

2. Persemse! Weaiteyiss

The licwnsas's porscane] mseiteriag pregram centers aweown
the wee of fils bedges and self-reading pechet desimsters.
Bowever, wrinslyses Sov gress beta-gamme setivity, end
for istesms !

i
!

Pils badges ave curvestly swpplied by Medistics Detestion
Conpany, Noustaia Viev, Californis, and are exchanged or

an isterval of smne por sonth. BSelf-veadiag peckat desiseters
in uee ot the time of inepection (acluded Lavdsverk, 0 - 200

(Cont inued )
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4.

3.

bonitoriog Insirwmentstior

A vide waristy of conveniions) ssaitering end smslytise!
fast rumentst ion was cbserved to be presemt at the lwsbe i
facility. Isstrumsets are sexsally wmisteined amd

wsing ¢ 15 curie cobelt-60 ov o § curie Pude mowtren pewrce.

Mr. Sesks stated that one dispesel of selid redicsctive

waste was conducted during 1965, This wes sccemplished by
trsnsfer of material to Californis Buclear Westes Dispess!
Company on Decembar 17, 1845, The shipment fwvelved 1770
cubic foet 2f waste with ¢ total sctivity of 103 millidcuries.
The licenses confirwed thet high level waste sontsiners wers
stored Iz ome of three wndergreund comcrete pits umti!l
decayed te permissible shippiug lewvels, Mr. Veeks stated
that one selil waste ahipmsnt per yesr would be considere
sverape for thie focility.

Precedures and records feor liguid offigent relesse ware
rovieved and significent dats are swmmerised (= Appendiz ©.
Concentrations and velumes Tepresent values oblained

after mixing the cellected redicective liquids (rad weete)
with the son-redicsctive liquid eoffivent fyrem the plant.
Borsslly, the concentretion of Qo rodicnctive liquid
component {5 iu the vangs of 10 wc/ml. The saximes deil-
liguid eff} concentratioc during the fourt! quarter

was 2.4 x 1077 w/ul on December 16, 1963. This value was
& facter of appromimmtely 10 higher tham movws! deily release
concentrations recorded during the fourth guerter. The
licanses confirmes thet port of the liguid ancliytiesl
procedure iaclwded & suitichasss! evalyser scarn of esech

le is evder te fLdemtify the redisisetapes. St temee s
the licenses sad ¢ veview ~f past seoms iadiceted mp)
isotepes to be cosimn-13, sesiun~137, and glae-65.

i

The Muubo ldt envirenmants! swrvey pregram is essent'all)
£ 5-4. The licenses
romuents] stetiéme
soutainiang twe styey vedistion chembers (0 - 10 mx), end
e dual filz bedge packet cootainicg ene standsr! rauge
Letogasum flls end one lov resge envireameats! file

i
i
1

(Count inued)
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(alleged semsitivity down to 4 ar). The licenses slec
tomposurily ilastslled twe sdditisms] eoff-eits emvireaments’
otations (stations 3l and 32). Thase stations epesated

The licenses cellects & vwide wariety of sarine and sediment
sonp les for dats required by the Regiomal Seter Pollwtion
Contre! Bosrd, snd has obtained severs! vegetation ssmples
for fodine-13] enalysis. ir. Eiffer stated that the mest
recent vagetatics sampies cellected September 27, 1963
showed po detectable lodine activity,

Mexisue and minisum velues obtalaed on stre)y radisties chas'es
for the peried June 21, 1%5 threugh Septesber 14, 195 have
been reperted in CO Report No. 133/65-4. Results for the

one wveol iaterval between Septesber 14 and Septomber 21,

1965 ware gesesally comsistent with previeus deta and

showed Statioc 14 to be highest with & resding of 10+

on spch chawber .

Folloving resctor shutdewn on
sesuits dropped to within the ramge of backgroumd

rate

period Septesber 1, thgeugh Septesber 14, 195, hile stac!
gt Teiease retes heve everaged only sbeut 5000 micrecuries/
second sisce the Decesber 1965 staviwp.

(Comt loved



September 21, 1965 through the end of 1965. Results
peverslly were in the range of apprexisste!ly 0,060 plecocuries
per cublic seter, The saxisus level duriag this peried wes
G.115 pleecuries par cubic weter on Soptember 21, 1965,

and the miniswn level was 0,03 plcocuries per cubic meter

on Septewmber 28, 1945.

Padiation Syrvey Progrer

The licemsse's redistion survey pregres currestly comsists

of numereows differemt routine fecility surveys, rowtine

air surveys, and variows special surveys as required.

Rout ise ssrveys currently being perforesd inclede o ence per
shift eperntious servey c¢f major radistior sod potestia!
contamination aress, & ence por day “clesn sres survey” by
rediation pretection contre! techmicisns te dotect pavuid!c
spreading of contaminetion into the locker room, coutyrel
rece, and other adjacent clean avess, & daily radistion snd
contaninstion owrvey of siguificsat locations in the coutre!lled
ares by vodistien protectior costre! techaicisns, & emce per
ohift air sasple ia the refueiing building, end & weskly
routine radiation serwey for contemimatiso and readistiss
levels ot rendenly selected arese. The lstter swrvey merselly



Results of Lisit (continued) - 2% -

wat contrelied by & leckel positive barvier im place of
high redistion ares contyel or slava dovices memmmll)y
required by Part 20. It wes moted, hevever, thet seme

{
;

conteninetior wes immediately removed and surveye of adjacent
sress iodiceted no further spresd. Reselts of weskly wvewtice
radist toc and contomimat ior surveys of ramdomly selected aress
throughout the Humbeldt facility showed esaamtially me
sctivity above bachgrewnd iv uncontrvelled aress, and ealy
eccesions! sctivity wp te @ waximum of 4,000 cps Ln the

hot mechine shop and red waste facility. Messurements of
tadiation levels arewnd Lhs Unit Ne, ) fence showed o

sexiowm of 00 epu, with the normn] lave! deing essentislly
backgrownd .

Specia! end reutine bresthing air surveys are conducted by
the licenses. A Wuclesr hNeasuremsesmts Corporstion cont inuows
aily seniter 13 preseat in the refusling ballding s
eperates primexzily oo en indicetion of gemers] air spctivicy.
The device in mot calibrated to vendily provide veswite io
terme of wc/ec, but would indicete sigaificent chenges (o
#ir concentisticn. The liceuses also conducis & ence per
shift air Juzvey ia the refueiing buildiag wing the pertable
Bcimidt oir ssmpler. There sowyles are cowmmted Lo deternime
we/ce of alr sctivity, end one saaple sech dov L8 enalyred
to identify the sedisisstepns. Keowiis of scons Andicate
thet msjor sctivity ie ettributstle te cesiua-130 and
rebidiue-88. h'huyknuhnh.hun~of

5.0 te 7.0 x 1077 ya/cc, and ne special restrictions or
working times ave eurvently in effect. Alr semples have
sles boen condusted iz aa effert te detest 1-131. =13
soupling in bresthing air is wet sow rewtinely perforwe’,
but sccerding to Mx. Allsa they plas te take at losst ene
sesple eoch month bagimaing in the weer

of past 1~13]1 sasples La byeathing
bechgrowad levels.

(Lont Laved ;
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’.

|
E

the epemtion of the foeility faclwdiag
dencontaninst loa, eqguipuset relesse, and establishin:
Sessrvevent of sadiatic: lewels srewn’

{
ggg
!.

I

%

JH
o ¥

widdle and between 3 and 7 /hr st the euter edges.
Radistion in the lower leval of the déry wel! raunged

250 ené X0 wx/hr, with & meciows redisti.os axpesure vatle
3 te & times grester thes this fer o limited sves directly
sader the resctev prassure mesel.

E

The alr ejector off-ges meniteriag eystes aac the steack gas
sonitering systes were conilrmed te be 80 described la

Chenge Bo. 15, deted Amgust Ji, 1964, te the Techuica'
Specifications of Licease No, BPE-7. At the time of
tmtmmlt-umnmthmm:”obt*
in the off-pas menitering systes rather thanm the scintillisties
type detoctor which is alsc awmtherize (. Detailed ealibwstic
of off-gas axd stack gas somitorin, systesms ses per formed
followiag the vecent rescies startep. Celibration is alsc
chocked on & deily besis by laberstery “selyeis of a 14 ml
off-gas sample. Accordiap te Mr. Shiffoz, this daily

senple 15 heid for twe bhours and them coumted on & eingle

| energies shove 30 Eov.

!
!
i
1
¢
;

reage of 5600 sicrocwuries/sseacsd. Avewage n-url-"
concentrations heve besa spproximstely 1.0 x 1€ microcurier
.“'03". heloges concentrations heve svewagod epprexisetely
$.0x 1 wicro.urise/second .

(Cont tnued)
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As part of the facility teur discwssions

wenbears of the plant sperstions growr.

Senior Ceontre! Gpevetey,
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questionisg inesch cese iadicsted we pertics

ia the aress of sadistion pretection preect
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initisting corvective astion, wes ia seucenslismee with the Techaies!
Specifications. Ny, Vesks indicated that this aves of the

would be revieved te deterwine vhet sction shewld be taken whem the pi
is determined to be ouwt of limits. In edditien he isdicated Chet »
requasi would be made to DFL te imeressc the eperating limit fres 7
8.5. Wr. vesks further iadicated that the procedures weod for determiming
the p¥ will be reviewsd te ssswre that the messurenents sre vowsonab !y
sccurate.

M. A, C. Johnson reviewsd his finding of the weviev of the facility's
rediation safety progres. The querterly overesposure »f the emne eny loy®s
was pointed out o8 being in menconplissce with the reguiresssts of
it oFr 2¢.101.

Mr. Raymoed indicated that curvent plams vere Lo cestiave oparat iorr
st 70 wwt for the vemainder of this feel sycie. Prllowing G-I's evelwstios
of the redwction e coolast flow, Lf conditions pevmit, the “reted” power
will be raised from the temporarily radvrte’ level of 130 Mt to 177 W,
level origisnily estabiished for ¢' . Jwel cycle. M. Raymend stated
Lf further deteriovetion of P2 we! i vhestved, swslwtion of the
civenmotence weunld be wade and @ ¢ < <%y setiss tehen. Mr. Rogeead
indicated thet they feel thay was _.ta % flov redwmtien prables owd sal
thet Lafersot ten cosserning the scels the vesetor
-ummu-ua-uwu-*—:umv
loss woe wated en Jemwery 11, 1986,

|
{

mesers. Boreblith, Bagelben end Jobusen visited the Peet fic Gos &
Electric Company's Gesera] offices in Sen Prancisco or Pebruery 16, 196¢



Yisit to PGS Gesers] Offfse (contiswed) = 26 -

te discuse the mere significant safety Lesiicetions and the licensing and
regulstery cemsidaretions sesociated with the recent ercam lous perforsmnce
of the Bmboldt veseter. These éiacwesiens were hald with PEAS‘s Messrs.
—tmmmm.wmm.-‘mlmm,
Conavs | weemgsi, Siwem Cemeret les.

-.”Muwuuucmudmm
Bmerg; Commissien’s Begulatery Pregrss end, ia perticuler, the reles of
the Bivisien of Rescter Lisemsing sud the Divisicn of Complisuce. Be toll
Lhe grews

1
s
:
f
T
s
]
¥
¢
lj
i
;

inted ewt thet the reportin; requiremests wvere
sert of the Commisaion's ceatimwiag surveillsace vespoasibliity o' we -
preovised to keey the Cesmissios inferwed of sbmorwslities and potemtis'
sefety problems. r, Brown iadicated that these requiroments weTe
reasonable. Nowevar, he indiseted thet PCAR's ewalustiou, slomg with t=B'e,
indicated thet there wvers mo Lamadiste safety comsiderstions cemmecte

of the licenss. Nr. Eagelhen stated that be had offered guidsace ou this
probles but that the indicetions were that it hed set bean sccepted.

Mi. Brown ashed Af the letter frewm Dil requesting & Teport wes &
punitive sction. Mr. Kevsblith assered Nr. Braws thut the sctien wes met
punitive but wee & msens to galu informstiov sc that DREL could eveluste
the ssfety significonce of the oecurremce.

Mr. Matthows fodicated thet they feel thet thoy sve competent Ts juwdipe
the safety of their eporstion and further, thet when sbaorms litiss secwr,
jodgenents aust be sade withouwt comsulting the AEC, Be indicated thet 1t
was their pelicy to hasy the Divisien of Cemplismes fully Laformad of
conditions ot The sits. Mr. Sugilhen peisted owt thet duriag the wefweling
fen of Cowplisace wae Safermed of scnie buildupy en the fue

st
.
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Tetal Volume of 1igquid

snth Fitl

Sugust 1865
September 1960
Cctober 1965
Kevember 1965
December 19%C.

January

#Total cquals summatien ol total gallons of lig

L 1“‘} <] EO*

4308.33 x 10° gallons
4452.47 x 10 gallons
4537.47 x 10° 2e1lons
4416.71 x 10° gallons

580,46 x 10" gallons

f

1566 4590,82 x 10" gellons

-----

Average Conceniratioa O
Racicact vity in Liquid
2ifluent

8.130
1.085
1.486
3,320
2.252

4,010

x 1079 ue/ml
x 1078 uc/ml
x 1078 uc/ml
x 1079 ue/ml
x 167¢ ue/ml

x 1079 ue/ml

uid rad waste and circulat ng water.




DRAFT
RTedesco/d}
4/12/66

Docket No. 50-133

Pacific Gas and Electric Company
245 Market Street
San FPrancisco, California 94106

Attention: Mr. Richard H. Peterson
General Counsel

Gentlemen:

We have reviewed your reports on Humboldt Bay Power Plant Unit Mo, 3
concerning fuel assembly cladding defect determination by use of a "dry sipping”
technique, and flow reduction due to increased core flow resistance, both
received under cover letter dated February 24, 1966, which were submitted im
accordance with letters from the Commission dated December 16, 1965 and I
February 8, 1966.

As a result of our review of the "dry sipping" equipment and associated
technique for its use, we believe that prior to subsequent use of thedevice,
certain automatically actuated safety features should be provided to supplement
existing procedural controls. In this regard, consideration should be given
to providing an automatic chamber reflooding capability that would be sctusted
either on high ambient temperature in the chamber or else after a specified
heat-up time. Appropriate alarm signals could precede these actions that
would allow operator corrective action to be made. Further, the presence
of responsible personnel to supervise the operation should be required at all
times. In addition, any future consideration to the use of the 'dry sipper’
should be contingent upon resolution of the possible contributory effects its

use might have had on the current reduction-in-flow problem.
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With reference to your report on core flow reduction, it appears that
your prediction of margins to fuel demage is based on your understanding of
gross core flow and individual fuel assembly flow. Since burnout is basically
a local phenomenon involving single fuel pins and the surrounding coolant channels
we believe that a significant uncertainty exists in assessing these margins.
With the quantities of corrosion products present (1 1/2 {nch layer on fuel
spacer) and their mobility (from top of one spacer at ao flow to bottom of
next spacer with full flow), it is likely that individual coolant channels
wmay be restricted by a much higher peercentage than would be predicted by
uring averages derived from total core flow or individusl assembly flow.

The fact that no fusl damage has yet occurred could be explained by:

(1) Deposition is localized and film boiling exists, but becsuse of
the relatively low heat flux, no fuel dsmage results.

(2) Deposition is in fact reasonably uniform (in contradictiom to
the possibility suggested above.)

In view of the foregoing, we helieve that the maximum reactor power ievel
of the Humboldt Bay Power Plant Unit No. 3 should mot exceed 130 Mwt pending
completion of the study referred to on page 7 of your report. Subsequently,
assuming acceptable results from your evaluation and no further raduction inm
core flow, we believe that the maximum power level during the current operating
cycle with the present core loading could be increased to 175 Mwt.

We have recently been informed by the Division of Compliance that he
coolant pH of the Humboldt Bay Power Plant Unit No. 3 has increased, at times,

during 1965. The increase was beyond the operating limit specified in the



%

«3e
Technical Specifications and that required corrective action was not takes
to reduce the pll to within the range of the operating limits. In view of
the curreat reduction in flow possibly due to corrosion products, it {s mot
apparant as to what effect the coolant pH contributed to the overall
phenomeca. Ia any case it is recommended that the coolant pll be wmaintained,
by corrective action, within the operational limits given in the Technical

Specifications.

Sincerely yours,

R. L., Doan, Director
Division of Reactor Licensing
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Form ABRC-03 (Rev, May 14, 1947 Mote and return For signature For information
TO (Name and unit) INITIALS REMARKS

SUBJECT: PACIFIC GAS & ELECTRIC CO.
DOCKET NO. 50-133
e———

: G. Page, SLR o
' P S S v —

We do not concur with the attached letter. In
wwasview OF the correspondence which has already been
exchanged with the licensee regarding the core
[ flow reduction problem, and since pH control does

DATE not appear to represent a safety problem, we do
| not feel the notice of violation should be sent.
We do feel that the question of pH limits should
TO (Name ana unit NTIALS wwsbe resolved. 1 note that the licensee's Amend- |
ment No. 27 to the application dated 4/19/66
proposes a change to the pH limits in the techni- |
DATE cal specifications. I have discussed this matter |
with Roger Boyd and it i{s my understanding that
the question of pH limits will be resolved in

FROM (Name ang unit REMARKS DRL's review of Amendment No. 27.

TO (Name ang unit INITIALS

B. H. Grier, €O Attachment : - —
Letter for Concurrence o8

i i i i 1

ce: R. S. Boyd, DRL, w/o attachment
PHONE NO. T oare | R. H, Engelken, CO:V PR A T 2
| 5/3/66 |
USE OTHER SIDE FOR ADDITIONAL REMARKS GOVERNMENT PRINTING OFFICE 19
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Gas and Tlectric Company
23 street
San , California 94108

Attentien: Mr. Rishard H. Petareen
Gensrsl Counsel

Gentlese .

Tais refers to tha pection conducted during Pebrusry, 1966 of
your sctivities rised under Fesility Lisemse %o, PM-7 for the
Bumboldt Bay resctor.

It eppears that in one redpect vour licensed activities were not com-
ducted in full complisnce witu Conditiom e, 3.2 of the license, in
that corrective sctiom was net initisted whem the pii of the priaary
coolent exceeded 7.3, ithe eperating limit specified in Sestien
IV.5.5 of the Technical Specificstions. Yeur vecordis indicated tauat
during the month of January, 1966 the p' wae higher than 7.5, but
did not excesl 5.7 0m 16 of the 26 days of pewer operation,

This netice is sent to you pursusat to the previsioms of Sestion
2,201 of the ARC's "Bules of Practice,” Part 2, Title 10, Code of
FPedaral Ragulstions. Section 2,201 requires you te swbmit to this
office, wituin twenty (20) days of yeur receipt of this notice, »
written statemgnt or explanation in veply imgluding (1) ecorrective
steps which have been takem by you, snd the tesults schiswed; (2)
corrective steps which will be taken; snd () \h- date when full
couplisnce will be scnieved,
Very truly )-;.

becec: Compliance Div., HQ (2)

Public Document Room
R.S.Boyd, DRL:R&PRSB

0GC
Ber R, Triss, Mirectoy
pivision of State and
Licenses Relations
S ey | DRL:RSPRSE | DRL |k Re L e | s
’ A } RSBoyd EGCase 1 RLDoan ERPrice
\\ mungy | se0e8¢0/ | =L R e T | W S
4-29-66 | | |
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