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Reactor input plutonium production f o r  April w a s  419.h KMWDs: 216.9 at  the  six smaller 
reac tors  and 202.5 at the two K Reactors, 
a l en t  MWDs. 

T r i t i u m  input production was 3230 equiv- 

Power l eve l s  at the s i x  smaller reac tors  were r e s t r i c t e d  by a bulk ou t l e t  water 
temperature l i m i t  of 95 C o  
AEC administrative l i m i t s  of 4400 m, Power l eve l s  a t  the  K Reactors were r e s t r i c t e d  by t h e  

Over-all time operated efficiency WQS 67.5$ [^73,7$ forecas t ) :  63.8% at the  smaller 
reac tors  and 78.7% at the K Reactorso Low efficiency and the underrun of the  pro- 
duction forecas t  resu l ted  from f u e l  element f a i lu re s  and the  l a r g e s t  discharge of 
irradiated metal (output-tons) ever achieved during a single month, The l a rge  output 
tonnage resu l ted  from fue l  cycling,, the  rescheduling of a K Reactor outage from March 
t o  April and the u t i l i z a t i o n  of failed f u e l  element outages f o r  charge-discharge. 

Nineteen failed I8iE fue l  elements were removed from the  reac tors :  15 of enriched 
uranium and four  of na tura l  uranium, Six of the  enriched f a i l u r e s  were at H, 
four  at DR, th ree  at C and one each at D and Fo The four  na tu ra l  metal ruptures 
were at B, D, F and H Reactors, Fourteen of the  enriched elements were "side 
hot spot" f a i lu re s ;  one has not yet  been examined, Two of the natural. elements 
were "side hot spot" f a i lu re s ;  two were not examined, Fourteen of these f u e l  
element f a i l u r e s  (11 enriched and three  na tu ra l )  were stuck i n  process tubes. 

Unusual reactor  s ta r t -up  conditions were experienced at H Reactor April 13, following 
the recharging of the  E-N cent ra l  block, 
experienced wi th  s i x  v e r t i c a l  s a fe ty  rods remaining i n  the reactor ,  After charging 
addi t iona l  poison the  reac tor  was operated f o r  about four  days under close observa- 
t ion.  Severe f lux  d i s to r t ion  indicated improperly sequenced E-N charges i n  a 
por t ion  of the  process tubes, The reac tor  was shut down April 23 and 171 E-N 
charges which had been improperly sequenced were recharged, 
s tar t -up,  conservative predict ions,  r e su l t i ng  from the unusual loading, resulted 
i n  the in se r t ion  of addi t ional  poisono 

A low-level supe r -c r i t i ca l  condition was 

During the subsequent 

Operation through month's end was normalo 

Four process tube leaks,, a t  the  rear V a n  Stone flanges, were corrected, 
t o t a l  of 481 process tubes was i n s t a l l e d ,  

A 

PRODUCTION FUELS 

A t o t a l  of 730 tons of na tura l  and enriched f u e l  elements was produced during 
April,  102$ of forecast .  This production i s  an all-time high, 

Canning l i n e  operation was at  the  r a t e  of nine l i nes  per dayo 
was operated f o r  f i v e  days by u t i l i z i n g  projection welding personnelo 
l i n e  operating e f f ic iency  w a s  97.8$ fo r  April .  
end was 913 tons, a 
a 2.3 months' supply, including 30 tons of bumpered dingot f u e l  elements. 
The manufacturing y ie lds  of regular  and self-support fue l s  remained at high 
levels during the  month. 
with e l l i p t i c a l  rails was equaled, 
elements were backlogged ahead of the  e l l i p t i c a l  ra i l  welders, 

A t en th  l i n e  
Canning 

Bare core 'inventory at month's 
Finished f u e l  inven.tory was 1292 tons, months' supply. 

The previous record high yield for enriched f u e l  
A t  month% end, about 11,000 enriched f u e l  

Production of s m a l l  reactor  s i z e  enr  
resumed i n  April a f t e r  a seven-month 
converted f o r  i n i t i a l  welding of e l l i p t i c a l  ra i ls ,  

wi th  elliptical ra i ls  was 
TWO self-support welders were 

A - l  
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Approximately 4300 s m a l l  reactor  s i z e  depleted elements were canned on 
April  27, 
proceeded smoothly. 

After necessary adJustments were made t o  the equipment, t h e  run 

Fuel elements f o r  an i n i t i a l  Production Test ( IP-6544)  t o  evaluate the  
s t a b i l i t y  of ten-inch enriched water-quenched uranium cores (0412) were 
charged i n t o  D Reactor, 
matched p a i r s  of  cen t r a l ly  positioned ten-inch tes t  and six-inch control  
pieces, and four columns containing 18 t e s t  and four control pieces,  

T h i s  t es t  consis ts  of 16 columns containing f i v e  

Ten columns of self-supported hot die s ized f u e l  elements, with the support 
height reduced f i v e  mils t o  compensate fo r  f u e l  diameter growth, were irra- 
diated i n  C Reactor, as authorized by Production Tes t  IP-546-A, Supplement A. 
The material was discharged at about 500 MWD/T goal exposure, 
pounds pressure was required t o  displace the columns during discharge, 

Vp t o  4000 

RESEARCH AND ENGINEERING 

I n  the clean U-233 program, 2 one-ton l o t s  of thorium oxide have been 
irradiated i n  the cent ra l  zone of  F Reactor f o r  16.4 and 10.5 days; one l o t  
has been irradiated i n  the  fr inge area of F Reactor f o r  62 s9erat ing days. 
The fourth l o t  of the six-ton demonstration program w a s  charged i n t o  t h e  
f r inge  zone for a goal exposure of  120 operating days, 

A n  analy t ica l  program to resolve the uncertainty tha t  s t i l l  e x i s t s  con- 
cerning the  build-up of Neptunium-237 i n  recycled enriched uranium has 
been i n i t i a t e d ,  

A new Ball 3X system philosophy and c i r c u i t  l og ic  i s  being formulated 
with the in ten t ion  of providing a more r e a l i s t i c  sa fe ty  ro l e  f o r  the  
system and reducing the probabi l i ty  of false t r i p s .  

A study of the  zoi2e temperature monitor g r id  s i z e  f o r  C and H Reactors 
has been completed and reported i n  document HW-82008. 

FACILITIES ENGINEERING 

Cost estimates and schedules for  the  reactor  p lan t  deactivation program 
have been fu r the r  developed, Studies of methods and materials fo r  a lay- 
away and preservation continued, Sample procedures fo r  placing mechanical, 
e l e c t r i c a l ,  instrument, and s t ruc tu ra l  i n s t a l l a t ions  i n  stand-by condition 
are i n  preparation, 

The planned deactivation of three smaller reactors  has necessi ta ted a 
modified approach t o  the problems of providing adequate emergency coolant 
backup t o  the operating reactors.  The current study proposes a system 
which w i l l  include diesel engine-driven backup pumps at 1 - 8 2 ~ ~  t o  provide 
emergency coolant backup t o  the B and C Reactors and piping modifications 
as required t o  make the 100-B/C backup system independent of the  export 
water system , 
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Two d i f f e ren t  configurations o f  sleeves have k e e n  d e n p i e d  f o r  tahe VSR channels 
at K Reactors, The sleeves w i l l  be of high st rength graphite i den t i ca l  t o  t h a t  
used for  the  sleeves at C Reactor, 

Inves t iga t ive  e f f o r t  t o  determine causes and correct ive act ion of RTZ, 
corrosion was continued, 
degree of corrosion of RTD stems has been received and is being assembled 
i n t o  a portable, contamination-controlled enclosure. The t e s t  loop, fabr i -  
cated i n  the  1.89~~ Building t o  simulate on-reactor operzting conditions, i s  
nearing completion. S ta in less  steel  simulated RTD stems have completed 
approximately 400 exposure hours of stress chloride cracking t e s t s  . 
of the  s i x  groups of tes t  specimens have fai led,  
had been heat t r ea t ed  i n  a manner similar t o  thar, proposed by the  RTD 
manufacturer, Alternate heat treatments appear t o  produce a b e t t e r  service 
l i f e  i n  our environmental conditions, OmIreactor tests of ceramic coated 
RTDs are continuingo 

An automatic Polaro id  camera f o r  recording the  

Three 
The first group t o  f a i l  

The t h i r d  self-supported f u e l  element charging machine built by the  Union 
Machine Works, Inc., has been received at HAP0 and is undevgoing f i n d  check- 
out p r i o r  t o  on-reactor use. 

Dow Chemical Company submitted the  c n l y  b i d  for naW2?esiim magazines t c  be 
supplied f o r  Project  CGI-10.3 (Fuel Element Charging a d  H a n d l i n g  System - 
1 0 0 - K  Reactors) e 

erances, they were requested t o  f i n d  some lozal sh0.p t o  provide f i n i s h  
machining. 

Since they tdlre sever& excepTim5 on demensional tal- 

RESPOP?SIBILITY 

There was no s igni f icant  change i n  respons8ii;t;r.  

FORCE SUMMARY 

General 
Research and Engineering 
Manufacturing 
Production Fuels 
F a c i l i t i e s  Engineering 
Financial  

TOTAL 1 7 9 k  

10 
144 

1679 
492 
121 
.3(3 --- 
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The following organization changes were made i n  Manufacturing: 

Effect ive April 1, 1964 

R, J, Bursey, Manager, Supplemental Crews,  became Spec ia l i s t ,  Reactor 
Personnel Cer t i f ica t ion .  

€3, D, Miller, Spec ia l i s t ,  D-DR Manufacturing Administration, became 
Manager, Supplemental C r e w s  , 

S, M, Graves, Manager, B Processing, t ransfer red  t o  Research & Engineering 
as Supervisor, Reactor Engineering, 

R. C,  Haynes, Analyst, D Processing, became Manager, B Processing, 

G. F i o r e l l i ,  Analyst, Kw Processing, w a s  made Manager, H Processing. 

E, J, F i l ip ,  Manager, DR Processing, w a s  made Manager, Processing, 

G, L, Madaen, Analyst, C Processing, became Manager, DR Processing, 

R. F, Corlet t ,  Manager, Kw Processing, became Supervisor, Plant  Equipment 
Engineering, Applied Reactor Engineering. 

Effect ive Apri l  15, 1964 

F, P, Britson, Manager, Power, D-DR Reactor, w a s  made Senior Engineer, 
Applied Reactor Engineering, 

G o  W e  Wells, Manager, Power, H Reactor, became Manager, Power, D-DR Reactor, 

SiVETY, SECURITY AND RADIATION EXPERIENCE 

There were 101 medical treatment i n j u r i e s ,  th ree  secu r i ty  v io la t ions ,  
no disabl ing i n j u r i e s  and no rad ia t ion  incidents  exceeding operational. 
control  limits, 

INVENTIONS 

All persons engaged i n  work t h a t  might reasonably be expected t o  result i n  
inventions or  discoveries advise that, ,  t o  t he  bes t  of t h e i r  'knowledge and 
b e l i e f ,  no inventions o r  discoveries were made i n  the course of the i r  work 
during t h e  period covered by this report  except as l i s t e d  below. 
persons fu r the r  advise that ,  f o r  the per iod there in  covered by t h i s  report,,  
notebook records, i f  any, kept i n  the  course of their  work have been examined 
f o r  possible  inventions o r  discoveries,  

Such 
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N m e  - 
G, F, Jacky 
P, L, Lee 

D, E, Cooley 
W, L, Bunch 
J. L, Stringer 

Date T i t l e  
~- 

1-23-64 

3-25-64 

v OC Schroeder :DLD:bm 

A Device for  Rotating Symmetricdl ObJects i n  
Chemical and Electrochemical Treatment Bottles 

I r rad ia t ion  Fuel Age Determination 

Acting General Manager 



Reactor Product ion 

MANUFACTURII'JC: 

PRODUCTION & GENERAL 
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Reactor input plutonium production f o r  April w a s  419.4 KMWDs: 216.9 at the  s i x  
smaller reactors  and 202.5 at the  two K Reactors. T r i t i u m  input production i n  
t h e  H Reactor E-N load was 2040 equivalent MWDs; inc identa l  production i n  f r inge  
poison at other  reactors  yielded an addi t ional  1132 equivalent MWDs and pro- 
duction from a KER loop yielded 58 equivalent MWDs. Power levels at the  s i x  
smaller reactors  were r e s t r i c t e d  by a bulk o u t l e t  water temperature l i m i t  of 95 C. 
Power l eve l s  at t h e  two K Reactors were r e s t r i c t e d  by the  administrative l i m i t  
of  4400 Mw. 

Over-all time operated e f f ic iency  was 67.5%: 
78.796 at the  K Reactors. 
f u e l  element f a i lu re s .  

63.8% at  the  smaller reac tors  and 
Low ef f ic iency  at the  smaller reac tors  resul ted from 

Fuel Exposure 

A record high i n  the tons of metal discharged during one month was achieved i n  
April. 
April. 
t h e  K Reactors primarily t o  correct  discharge cycles and t o  f a c i l i t a t e  outage 
scheduling. 

There were no discharge goal exposure adjustments i n i t i a t e d  during 
Signif icant  quant i t ies  of non-defense plutonium were discharged from 

0 The average exposures (MWD/T) of irradiated fue l  discharged were: 

Natural Uranium 

Enriched U r a n i u m  

Smaller 
Reactors 

597 

695 

KE&Kw 
Reactors 

899 

Reactor Personnel Ce r t i f i ca t ion  

Three reactor  operating supervisors and ten  s p e c i a l i s t s  completed c e r t i f i c a t i o n  
requirements during April. Special  follow=up classes  f o r  supervisors and 
s p e c i a l i s t s  continued. The reac tor  operator c e r t i f i c a t i o n  and t ra in ing  program 
was i n i t i a t e d  on April 1. 
i n  the formal program. 
out  April.  
exempt maintenance personnel continued on a trial basis. 

Sixty-nine p i l e  operators are current ly  pa r t i c ipa t ing  
The rad ia t ion  monitor t r a in ing  program continued through- 

A spec ia l  rad ia t ion  protection t r a in ing  program for  exempt and non- 
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REACTOR O P E R A T I O N  

Reactor eC Power S t a t i s t i c s  

These a re  tabulated on page 13-2. 

B-C Plant 

Power l eve l s  at both B and C Reactors were r e s t r i c t e d  by the  95 C bulli 
o u t l e t  water temperature l i m i t .  

B Reactor had two unscheduled outages i n  addi t ion t o  being down f o r  
90.3 hours at  t he  start of t he  month t o  complete the  tube r9placement 
outage s t a r t e d  i n  March. 
caused by a Pane l l i t  gage t r i p  when a f ront  cap O-ring s e d  f a i l e d  suddenly. 
During t h i s  outage, 17 crossheader brackets were i n s t a l l e d  (under MJA-53), 
300 f ront  O-ring s e a l  caps were replaced w i t h  SpirotdLlic gaskets, and Inconel 
snap r ings were i n s t a l l e d  on 11 rows of  f ront  nozzles. The second unscheduled 
outage (37.6 hours 
Work accomplished during t h i s  outage ( i n  addi t ion t o  charge-discharge) included 
the  replacement of f ron t  O-ring sea3 caps with S p i r o t a l l i c  gaskets on row 15 and 
belotr, the tiGhtening of f ront  and r e a r  nozzles on all process tubes replaced 
durinG the March-April outage, and checking of the t r ipp ing  mechanism on four 
Ball 3X hoppers. 
chcrge-discharge of  841 tubes vas performed, res i s tance  temperature detectors  
m r e  i r i s t j l l cd  i n  each r e a r  r i s e r ,  flow c q a c i t I y  instrumentation m s  plazed i n  
the  domcomer and 12 rear face gamma sample l i n e  f i t t i n g s  were repaired. 

The f i rs t  unscheduled outage (36.6 hours) was 

was t o  remove a fai led na tura l  uranium f u e l  element . 

During the  April portion of the  tube replacement o u t q e ,  

Three outaGes occurred at C Reactor, each t o  remow f a i l e d  enriched uranium f u e l  
elements. During t h e  f i rs t  ou twe  (48.8 hours), the  following work ( i n  addition 
t o  charge-discharge) was accomplished: Pane l l i t  cages on three rows m r e  re- 
placed wi th  Delrin bashing gag?s, wall tniclinesii measurenents were nndc on 17 
process tubes, ne\: cmnterweight cables were i n s t a l l e d  on the  D work platform, 
the  flux noni tc r  cont ro l le rs  were overhauled, the  C - 1  loop was discharged and 
recharged, and a u-?i.versd f l ex ib l e  rod was i n s t a l l e d  i n  one VSR channel. The 
second failure tms removed during rn 8.7-hour obtiffSe the  following day. 
t h i r d  o u t q c  (60.2 hours) was causcd by the f a i l u r e  of cm enriched uranium fuel 
clement of the sme l o t  as the  second fa i lure ,  and the rcmaininG c o l m s  of 
t h i s  l o t  of meterial  were discharged as being rupture prone. 
acconplished a w i n g  t h i s  outage vas as follows : one universal f l ex ib l e  rod 
vas in s t a l l ed ,  the i n t e r i o r  of a secor,d VSR charincl m s  photoGrqhcd, a t h i r d  
‘VSR channel m s  cleared by d r i l l i n g ,  Pane l l i t  cwcs on three rovs w r c  rc- 
placed TJitk, Delrin bushing Gages, w i l l  thickness rxasuremcnts wcrc mc2c on 
70 pi-occss tubes, and high veloci ty  water flushes were completed on both high 

The 

Major work 

tm.lis 

I n  cor.ip1ianc.c w i t h  a change i n  c Process Stcm.dard, the  sodium dichronxte 
addi t ion t o  process water for  both B and C Reactors was reduced from 1 .5  
to 1.0 ppm. 



U 
D-DR P l a t  

Power l e v e l s  at the  D and DR Reactors vere l imited by  a bull; ou r l e t  water 
temperature l i m i t  of 95 C. 

On April 8, faults occurred while res tor ing  normal e l ec t r i ca l  scrvice t o  t h e  
F i l t e r  Plant. These faults caused extensivc damage w the b m  tie s v i t c h  but  
did not a f f ec t  normdl operation of the f a c i l i t y  EO: that: cd’ the  reactor  which 
was i n  shutdown s t a t u s  at  the time. 
d i f f i c u l t y  stemmed from a ground fault o r  f u l t s .  

Preliminary i n v e k t i p t l o n  indicated the  

The No. 4 process water pump motor at  the  Filter P l m t  f a i l ed ,  T J ~ S  removed 
from service, and was replaced w i t h  a spare motor. rce.palrC were a l so  made t o  
t,he Power House emergency Generator a f t e r  i t  failed, ‘becau*iz of’ reverse polar i ty .  
Since the  reac tor  was i n  shutdown s t a t u s ,  operatinc c o n t i n u i t y  was not in te r -  
rupted. 

Sodium dichrornat~e sonccntration i n  process wa.ter m s  r educs l  from 1 8 5  t o  1.0 ppm 
i n  accordance v i t h  a revised process water standtird. 

F P l a n t  

The p o w r  l eve l  at F’ Reactor was res t r ic ted  by  a bcclk out le t ,  vater temperature 
l i m i t  of‘ 95 C. 

Five unscheduled outages were cxperiericed at F Reaz%or in addition t o  a 
scheduled thorium discharge o u t w e  (43.4 hours this nontL 1 ic.i;-iatcd i n  
March: one t o  remove a f a i l e d  I&E enriched fue l  clumt.nt ( 3 8 . b  hours) ,  one 
t o  remove a failed 18CE natural  fuel elemerd and 5; nwiLilea c. narge-discharge 
(86.5 hours), one because of a P a n e l l i t  t r i p  r e5d  t i n g  frcm Q p a r t i a l y  closed 
toggle valve (0.7 hour), one t o  repair a f a u l t y  ~hzrmc.c:ouple on a newly charged 

D Reactor completed a scheduled outage i n i t i a t e d  i.a blarcii (373.4 hours this 
month) f o r  tube replscement and two unscheduled o u t q e s  ( 2 2 3  an6 46,5 hours) 
caused by failed f u e l  elements. 
o u t x e  included charge-discharge of 875 process tubes, replacing 263 and pro- 
bologging 197 process tubes, replacing snap rinGs ot a l l  froni: nozzles wi th  Inconel 
rings,, and i n s t a l i n g  nine rovs of front adjust  Panellit gages. 
f u e l  elements (one enriched and one na tu ra l )  required ex+,rn pressures f o r  removal. 

P r i n c i p d  work xconpl i saed  during the scheddcci 

The two failed 

DR Reactor had f i v e  unscheduled outages. 
completed during an outage i n i t i a t e d  55 hours early when an enriched fue l  
element f a i l u r e  occurred (combined outage time : 175 . i j  hoccrs ) Outage work 
accomplished included charge-discharge of 781 prcc ess t u l - ~ e s ,  probclogGinG 55 
end replacing 62 process tubes, and replacing t h e  snap rincs on 1154 f r o n t  
nozzles with Inconel r ings.  Fa i lure  cf enriched fuel element.:: caused three 
addi t iona l  outages (1.6, 34.9,, and 33.0 hours). 
paired and during the  l a s t  outage f o r  removal oi’ it f u e l  element f a i lu re ,  86 
tubes of rupture prone m a t e r i d  were discharged. 
scrammed when a f ron t  face water connector :?as f m n ~  t o  be 1cEI:iinG. During 
t h i s  outage (2 .1  hours) 8 second connector was found l e a w q  md bo th  were re- 
placed. 

Scheduled tube replmxment Trorli was 

Fourteen gar. 1crZi;s were re- 

Tne r e . x + m  was m m u d l y  



tube  (i.9 hour), m d  cine a Panellit t r i p  tTrhich o c x r - e d  during zpline rencv& 
(3L.7 hours). 

Pr incipd.  work accomplished during the  f irst  cutage was charge-discharge o f  
the  cent ra l  zone thorium loading authorized by PI' JP-659-AC "Evzhations of 
Thorium Oxide Loading,, " and l o c a t i q  and replacing three  process tubes trhlcii 
were leaking a t  the  r ea r  Van Stone flange, Major work accomplished 6urinZ 
the  cecond outage was the  rernovd of' the  f a i l e d  file1 clement Qsing hydrrulic 
pushing forces ,  Pr inc ipa l  work accomplished during the  t h i r d  outage included 
the retiovrtl of t he  failed f u e l  element using hydraulic pushing forces,  charge- 
discharge of 656 tubes,  and w a l l  thickness gagixlG of 44 tabes.  NSG included 
i n  the t h i r d  cutage was t h e  f i n a l  discharge of the c e n t r a  z.one rhorium 
chcrecs and charge-discharge of t h e  f r inge  zone thorivm loading;. During 
s ta r t -up  preparations conclu2ing the  mtage, TJo. 20 VSR wa: found t o  be broken 
1 5  feet  2 inches frm t h e  top section. %he bot.torn sect ion was re t r ieved  
from the channel,  a, new rod sec t ion  was i n s t a l l ed ,  and the  rod returned t o  
service, Work accomplished during the 
maintenance repa i rs  

H Plmit 

I~Iia.xinwn power l e v e l s  at H Reactor were 
o u t l e t  3ernperature l i m i t .  

final outage consi sted CX misccllmeous 

restricted by the 35 C bulk coolant 

t.3 t h e  E-N block charged i n  January reached the. 95$ l eve l  of exposure, seven 
fue l  element f a i l u r e s  (six enriched md one na tu ra l )  wer? experienced c a u s i w  
three  reactor outages /29,C, 9,8 and 326.8 hours). 
f a i l e d  elements required forces greater  than normal for charge-discharge. Following 
shutdown f o r  the t h i r d  outage of t h i s  sequence, the  reactor remained down t o  
accomplish the work of the scheduled 14-day out=\-'. Major i terns included charge- 
discharge cf the bl.ock, pro'bologglng of 564 process tubes fcillowed by replace- 
ment cf 146 tukes, and ccctpletion of f ront  nozzle  a n q  ririg replacement. 

Remova of four of the  seven 

DurinG operaticn irmedintely af ter  t h e  extended outage,  f l u x  pcd; ins   boow wards 
the  f r o n t  a d  %emperatwe concentration CT ?,he uFper por t ion  of  the r c x t o r  
n c t i v c  zone wre experienceci. Tnvest igat iorL i n d i c a t e d  t h a t  irnprcqer plctcc- 
ment. of t;hc 3.j.tlhium.-aluminum targel: elements in The downstretm ha3f of the 
charGes i n  171 process tubes was the  s ~ x ~ r c e  c,f the  f l u x  d i s t s r t i o n .  The d i ~ c ~ l a r ~ c  
2nd placement of the  Li-A1 elements t30 the established sequence for this pa t te rn  
(41 .61-hour outage) resu l ted  i n  a r e t . u r n  T O  n o m a  r e w t o r  conditions followinG 
E t a r t  -up , 

 TO check v a l i e ~  were instaiie,d I n  t h e  H Rt?ai:t:Or BuildirLg r a w  water lines t o  
the  risers under Design Change N o .  902. These v d v e s  preclude l o s s  of high 
'~ank w m e r  i n  the event cf an export l i n e  f a i l u r e  while t h e  Groves valve i s  
open, 

BcGimir!.G April 27, l i qu id  a l u m  feed was subsxizuted f o r  baurtite ~ J E  h d f  of' the  f i l t e r  
plant m a program t o  determine the effect  on reactor  effluent, rad ioac t iv i ty .  
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KE-HJ P l a t  

Maximum power l eve l s  at both KE and KY Reactors were r e s t r i c t e d  by the  Al3C 
sdminfstrative l i m i t  of 4400 Mw. 

I n  addition t o  EL scheduled outage (115.5 hours) f o r  charge-discharge of f u e l  
elements, production at KE Reactor was in te r rupted  s i x  times during the  month. 
An unscheduled outage ( 2 2  hours) vas caused by a fau l ty  res i s tance  tempera- 
ture detec tor ,  two were caused by broken splineE (0,4 hour and 26.7 hours), and 
one was caused by t h e  malfunction of heat exchanger instrumentation i n  a high 
pressure rec i rcu la t ion  loop of the associated l7O&~KE-.KER t e s t i n g  f a c i l i t y  
(81.4 hours including charge-discharge) . 
(1.0 hour t o t a l )  were caused by Pat ie l l i t  t r i p s .  

The o ther  t.wo unscheduled outages 

Pr inc ipa l  work accomplished during the scheduled outage, other  than charGe- 
discharge, included i n s t a l l a t i o n  of a new f l e x i b i e  vertical .  s a fe ty  rod, r epa i r  
o f  a bent sec t ion  of a conventional VSR, replacement o f  a l m - l i f t 8  process 
pump motor, and r epa i r  of f a u l t y  r e s i s t a rxe  t lenpratclre  detectors . 
The one IN Reactor outage was a schediclled oukage (78.7 hcjurs] f o r  charge- 
discharge. 
i n s t a l l a t i o n  of a new f l e x i b l e  ve r t i ca l  s a fe ty  rod and painting the  r ea r  
face  discharge area w a l l ,  
and provide a surface which i s  more e a s i l y  decontaminatedo 

Major maintenance work performed during tne  ov2age included 

The newly painted surface w i l l  improve l i g h t i n g  

A reworked notor was i n s t a l l e d  on the Nom 5 l o w 4 i f t  unit a t  the KE Process 
Pump House, thereby completing the  planned change-out prograin started i n  1962. 
The replacement motors were reworked at the vendor shops t o  correct  an un- 
balanced flux condition. 

Coolant water sodium dichromate feed during normal operation WELS lowered 
from 105 t o  1.0 ppm at  both KE and KtJ. 

APPLIED REACTOR EMGXNEERII’G 

P1 ant  Engineering 

Elect  r i  z a l  
_y. 

Design Change 883 was issued. T h i s  revis ion prclvides indicat ing l i g h t s  
behind the  pressure monitor panel att the K Reactors t o  assist craftsmen 
i n  determininc if a row o r  column c i r c u i t  is tripped, Batti circuits must 
t r i p  t o  scran the  reac tor ,  and th i s  c i r c u i t  i den t i f i ca t ion  reduces the  
potential for inadvertently t r ipp ing  the second c i r c u i t .  

Twelve of the 16 Indus t r i a l  Television, I r c  ., portable te lev is ion  systems 
have been delivered t o  t h e  reac tor  areas, Portions of t h e  renminirq f o w  
systems require  repair or replacement p r io r  t o  d e l i v e r y o  I t  m s  founu tha t  
t he  AC power cord connections at the  Vidicon Cormxd Panel and at the  
Accessory Control Panel were incor rec t .  This lef- t  the control pane l  c i r c u i t s  
unprotected (by  t h e  control  panel fuses]  from in t e rna l  grounds and has 

L 

e 
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resulr,r-d i n  some crrcui.7; damage, A c t i c r  
power cord connections on all s.-ts. 

MinGr Design Change F64-3 vas issued to  facil!.t.aT:e the  troublecanshooting of 
D.C. grounds i n  the  annuciators of‘ the f i e l d  c w t r o l  panels fer the eight  
process water pumps i n .  Bldg, lgG.-DFe A switch ts provided t o  i s o l a t e  each 
mn.unci.ator from t he  D.C. supply, and portakllz 5rou-d detectors are  provided 
t o  reduce a communication problem. 

filter buildin5 has high water. High water ia 
operatdon. can result i n  filter drmage. 

Me ch a n i  c a1 

Design Change 869 w s  issued, providicg f o r  zt!: 
Reactor f r o n t  n o z z i e  cap t h a t  is suspect, o r  is 
nozzle. Prwess  Starsdard A 0 1 0  govern5 t-?x 

%he simps dur ing  nclrmal 

T h i s  change provides for a 
low pressure gage i n  the helium l i n e  fr.oni t,hc ‘;&~lc car to t h e  helium i n  
compressors i n  ‘Bldg. l lO-aKW to  a id  i f i  pxpirupdot ; r :  trie t a n k  cars, The gage 
i s  protected by a relief valve and l i m i t e d  ~ 3 y  u1 ~ r i f i c e .  
cont ro l led  by a shut-l:f‘f valve so that  i t  w i l l  not: kc?. :Jn the line when the  
pre5sur.e exceeds the  c a p c i t y  (I€‘ +.he 101~~ p r e s - s ~ ~ :  tza,zcu 

The system is 
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Automatic closure of these valves by abnormal pressurc i n  the r ea r  r i s e r  
proved incompatible with process tube flow requirements during charge- 
discharge, 

Maintenance Standards and Manuals 

The current status of Equipment Maintenance Standards is as follows: 

Issued t o  da te  
Being routed f o r  approval 
I n  comment s t a t u s  
I n  preparation 

March - 
94 
43 
6 

52 -* 

April 
I 

Total  195 203 

Ten Equipment Maintenance Standards were revised during Apri l .  

A service manual covering the  maintenance of i ndus t r i a l  type pH meters was 
assembled and d i s t r ibu ted  t o  the p lan ts .  
ca lcu la tor  temperature elements also was prepared m d  d is t r ibu ted .  

A procedure f o r  checking power 

Spare Pa r t s  

Two ful l - rods and one half-rod were received, which completes t h i s  purchase 
order f o r  t e n  full and s i x  half  horizontal  control  rods f o r  t h e  f i v e  smaller 
reactors  

Plant Personnel Training 

TraininG a c t i v i t i e s  a t  the  White Bluf fs ‘  f a c i l i t i e s  were as follows: 

Sixteen K Plant instrument personnel each received i 6  hours of 
training on the  Temperature Data Logging System, f o r  a t o t a l  of 
256 manhours. 

Material for  the  instrumentation portion of t h e  Reactor Operator 
Cer t i f i ca t ion  Program was prepared and class ins t ruc t ion  was 
s t a r t e d  , 

Sound-*slide programs covering Spline Cap Installatiorb,  KE and Kw Reactors, 
were approved and issued. 
subjects  t o  date  . Sound-slide program: have been issued on 74 

A four-hour t r a in ing  class on Work Sampling Theory ad Applic3tion was 
presented t o  s i x  Maintenance and Processing Operations personnel. 



J 

Thc E l e c t r i c a l  irS::c,z;J'.t.q~ m d  Zafety S y s t m  Scctimis of t h e  Tieactoi- Qpcratoi- 
C e r t i f i c a t i o n  Program are bein& taught. 
have been given. 

Twenty-four houus of class presentation 

Mmufac tur ing  

RS Bell zTIIH:DLD:bm 
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FRODUCTION FUELS 

&SI SHOP 

Canning l i n e  operating e f f ic iency  was 97.8 per cent, 0.8 per cent above 
forecas t  

Manufacturing y ie lds  during Apr i lwere  above forecas t  in &U categories 
of fue l s .  A record high yield was attained on a small amoiint of the s ix -  
inch enriched model with e l l i p t i c a l  rails  at 92.2 per cent.  
self-support  welding y i e ld  remained a t  the high l e v e l  of 913 per cent 

The average 

Production of project ion fue l s  during April was: 

Tons Produced 
Finished Inventory 

Natural U 

237 
232 

Accentable Fuel Elements Tons 

Enriched U 

20 
107 

NATURAL EMRICHED 
K K5ES Reg. Bumper Total - C K K5mS Reg. C -- 

90.6 1.8 232.8 391.6 1.4 - - 51.9 20.3 790.4( l )  

Per Cent of Forecast 

D -9 - 105 85 146 D 67 85 102 

Manufacturinn Yields 
~ -~ __ - - 

A p r i l  

- 96 70 9Q 95 m 94 92 

Forecast 

92 92 89 92 92 92 89 92 86 

Previous Month 

96 95 88 96 95 92 95 I 
D 

(1) Includes 1.4 tons of upstream fuels. 
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Operating Conditions, Incidents, and Improvements 

On Apr i l  9 a t  11:OO P.M. the main 440-volt c i r c u i t  breaker i n  the power 
house opened and shut off parer t o  the e l e c t r i c a l  c i r c u i t  operating the 
air  campressors. The re su l t an t  drop i n  a i r  pressure, t o  below operating 
minimum on the ag i ta tors ,  jacks, quench tanks, and l a t h e s  made it 
necessary t o  suspend operations u n t i l  the breaker could be re-set and 
adequate a i r  pressure res tored  t o  operating equipment. 
l i n e s  were down for t h i r ty - f ive  minutes before operations were resumed. 

S ix  canning 

The pre-set  too l ing  f o r  a l l  the lathes has been i n s t a l l e d  and is  working 
i n  a sa t i s f ac to ry  manner. All t o o l  changes and adjustments are now made 
by the contour inspector except f o r  the  ream and chamfer too l  which does 
not lend Itself t o  the pre-set  concept. 

The new double-spindle welders have operated very well during the month; 
however, the load conveyors i n t o  both the input and output e leva tors  t o  
these welders have been a constant source of trouble.  
i n s t a l l e d  on the output e leva tor  on Apr i l  25 is  expected t o  correct  t h i s  
problem. 
caused by the previous loading arrangement. 
fabr ica ted  f o r  the input e levator .  

A new load  s t a t ion  

The new loader has reduced marred surface r e j e c t s  which were 
A similar loader w i l l  be 

Autoclave Fai lures  

the month. 

MATERIALS 

Fuel Recovery 

The following amounts of AlSi f u e l  

There were no autoclave failures experienced i n  regular production during 

were recovered: 

Pieces 

Eight-inch Natural 
Six-inch Enriched 
Six-inch Watermix 

8,564 
0 
0 - 

Total 8,564 

Hanford T e s t  Reactor 

Available reactor  time was u t i l i z e d  as follows: 
tests were performed (154 GO NO-GO and 40 drift  tests) representing 
approximately 40 per cent of the avai lable  time, wi th  the remainder 
being u t i l i z e d  f o r  spec ia l  t e s t i n g .  
reduced due t o  the reactor  being shutdown f o r  maintenance from Apri l  8 
through Apri l  10. 

194 routine production 

Available time during April  was 
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Scrap 

Two shipments of meta l l ic  uranium scrap were made during the month. 
Shipments to ta led  2 tons of natural  AlSi scrap and 8 tons of enriched 
N-Reactor scrap. A t o t a l  of 672 empty core boxes with l i d s  were also 
shipped i n  Apri l ,  

FUELS ENGINEtERIMG 

Qual i ty  Control 

The mount of upatream fuel. accumulated since i n i t i a t i o n  of the  program 
t o t a l s  27,457 fue l  elements. 
through March. 

O f  these, 17,035 were reactor charged 

Rupture Experience 

A t o t a l  of nineteen f u e l  elements f a i l e d  i n  the reactors  during the  
month of April .  

Fuel Element Tube and 
Type React or 

Exposure Rupture Failure 
(MWD/T) Classif icat ion Date 

Canning 
Dat-e 

3486-H 785 4/3/64 11/27/63 Enriched 
Nonbumper 

Side Hot Spot 

Enriched 
Nonbumper 

3059-H 759 Side Hot Spot 4/4/64 12/2/63 

2962-~  776 Side Hot Spot 4/5/64 12/19/63 Enriched 
Nonbumper 

2058.~ 809 Side Hot Spot 4/5/64 Natural. 
Watermix 
Nonbumper 

2057-H 790 Side Hot Spot 4/5/64 12/16 16 3 Enriched 
Nonbumper 

2056-11 Side Hot Spot 4/5/64 12/‘20/63 Enriched 
Nonbumper 

1785-H 785 4/6/64 Enriched 
Nonbumper 

Side Hot Spot 

0678.~ 621 4/6/64 6/12/63 Enriched 
Nonbumper 

Side Rot Spot 

16814 244 4/13/64 2/5/64 Enriched 
Nonbumper 

Side Hot Spot 

Enriched 
Nonbumper 

3960-c 239 

-!L 

Side Hot Spot 



Rupture Experience (continued) 

Side Hot Spot 4/15/64 1/16/64 Enriched 
Nonbumper 

349 

4/15/64 1189-F 12/26/63 Natural 
Nonbumper 

Unknown -Not 
Examined 

555 

485 4/16/64 9/23/63 Enriched 
Nonbumper 

1958-D Stde Hot Spot 

Enriched 
Nonbmper 

4/22/64 1/20/64 2058-m 357 Side Hot Spot 

2361-D 50 Side-Not 
Examined 

4/22/64 Natural 
Nonbumper 

2772-B 419 4/23/64 1/24/64 Side Hot Spot Natural 
Nonbumper 

3357-DR 376 Side Hot Spot 4/23/64 9/24/63 Enriched 
Nonbumper 

3181-c 419 Unknown- Not 
Examined 

4/28/64 2/4/64 Enriched 
Nonbumper 

439 4/29/64 1/20/64 Enriched 
Nonbumper 

Side Hot Spot 

The first  seven failures t h i s  month occurred i n  H Reactor over a three- 
day period j u s t  p r ior  t o  the scheduled discharge of the s ix th  E-N load. 
These f a i l u r e s  are a t t r ibu ted  t o  the combined e f f ec t s  of (1) using non- 
bumper f u e l  and (2) i r r ad ia t ion  severi ty .  Based on over-all  experience, 
there has probably been some drop i n  the average rupture resistance of 
enriched nonbumper f’uel; four fa i lures ,  for  example, have been incurred 
a t  l e s s  than 40 per cent of goal. 
f a i l u r e s  incurred during Apr i lmy have been prevented if the  fuel had been 
bumpered. 
t o  minimize this problem. 

However, most, i f  not all, of the 

Enriched metal i s  being bumpered f o r  f’uture loads i n  the reactors  

Uranium Technology 
Because of problems experienced by National Lead i n  using uranium grain 
s i ze  tes t  (UT-2) atandards, which are i d e n t i c d  t o  those i n  use a t  HAPO, 
their Plant was v i s i t e d  t o  determine the cause of these problems. In  
general, it was found tha t  the differences between sites resulted from 
changes made t o  improve the HAPO t e s t e r s  without the same a l te ra t ions  
being made on the testers at National Lead, 
corrected and should be resolved i n  a month. 

These differences are being 



AlSi Process Developnent 

A t o t a l  of 480 K Reactor enriched (K5E) f u e l  elements and 380 small. 
reac tor  enriched (Os) f u e l  elements were canned a t  various can-sleeve 
preheat and submerge t imes i n  a test designed t o  determine minimum cycle 
times consis tent  with present quality levels . 
A production e v a h a t i o n  of a roughened sonotrode t i p  fo r  u l t rasonic  w e l d -  
ing i s  underway and scheduled f o r  completion i n  five weeks, 
test  results indicate  a possible mador fnprovement i n  u l t rasonic  rail  weld 
s t renetha through the use of f a t t y  ac id  lubricants  such as s t e a r i c  and 
palmitic.  
the  e f f e c t  of these lubr icants  on rail weld strength. 

Preliminary 

Further tests are scheduled i n  the p i l o t  plant  t o  f'ully evaluate 

Alternate Process Development 

Twelve columns of hot die s ize  f u e l  element8 were prepared and charged 
i n  G Reactor under Production Test 1 p - 6 6 5 ~ ~  t o  e v d u s t e  the e f f e c t  of 
changing end bonding from resis tance to induction hesting I )  Ex-reactor 
tests indicate  that end booding may be a major proccsa variable 
a f fec t ing  the growth behavior of hot die  s ized fue l  during iArrs.dis?ioao 
Induction end bonding, o r ig ina l ly  invest igated a method of increasing 
throughput, is expected t o  improve the in-reactor  s t a b i l i t y  of hot die 
sized fuel. 
1 minute, 10 seconds while t o t a l  heat ing time was reduced from 10 ninutes ,  
15 seconds t o  4 minutes, 10 seconds by induction end bonding. The 
reactor  test  charges contain matched Induction end bonded, resl st.s.nce 
end bonded, and AlSf control f u e l  elementso 

Bonding time was reduced fram 4 minutes, 30 seconds t o  

Fabrication of t e n  columns of hot d i e  s ized  f u e l  elements c l a d  ir, 8001 
aluminum a l l o y  tubing componentls is underway for  f r rsdia%ion i n  C 
Reactor under PT-IP-677-A . 
eight foot  lengths  of tube atock c u t  i n t o  10 1/2 inch lengthsu  
ex terna l  cladding waw crimped t o  matte with bme cap OD, while t h e  
i n t e rna l  tubing was flared t o  f i t  ?,he base cap ICo Fuel assembly 
techniques were modified t o  accommodate the tubing components, 

Tubular components were f%brlcstled from 
The 

Processing of hot die sized fue i  clad i n  tubing components w a s  quite 
similar t o  tha t  of f ie1 aseembled i n  integral, spire-ccans wit:h the 
f ohlowing except ione 2 

3)  

Dipping of the cmponents was replaced with a brush-appl ica-tion 
of the 1ubrlcap.t. on the external surface. The Internr;.: surface 
was not lubricated, since lhbrlcation of the mterna l  d ie  p h g  
produced e q u i v a e n t  resdtjs 

Induction end bonding WM modified t o  insure acceptable cap t r , ,  
core bonding by increasing pressure hcidfng time t o  two minutes 
and reducing presswe t o  3.5 T/squars inch. 

both ends of the  piecea were faced and we2deds A step-cct? was 
used t o  lower weld heightJc 
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A t o t a l  of 620 natural uranium cores were plated f o r  the hot die s ize  
cladding test .  
with 811 over-aLL core r e j e c t  rate of 11.6 per cent, including 6.8 per 
cent f o r  cracks i n  the uranium surface. 
f o l l a r s  : 

Process performance continued t o  be sat isfactory,  

Other r e j e c t  causes were as 

Rack Malfunctioning 
Process Behavior 
Operating Errors 

2.6$ 
1 . k $  
0.8% 

Plate  thickness on the  middle seven inches of the cores w a s  con'crolled 
between 0,0008 and 0.0012 inches on the external  surfaces and between 
0.0012 and 0,0014 inches on the in te rna l  surfacer;. This thickness was 
e s sen t i a l ly  thz same 8 s  f o r  previous production test runs .  

Alter, 2te Product Developnent 

Pu-240 Progrrun: 
cores were received and canning was cmple ted  i n  the AlSi Shop i n  Apri l .  
Heat treat warp and chemistry &ta were used as a basis f o r  segregating 
this material. 
abnormal. heat t r e a t  warp and f'rm another ingot because of high surface 
hydrogen. 
seconds core ag i ta t ion  i n  the AlSi layer  p r io r  t o  submersion i n  the 
lead layer .  
compound layer and fewer cracks i n  the end bonds. 

Sixteen tons of s m a l l  reactor  (0330) depleted uranium 

Cores fram four ingots w i l l  not be canned because of 

Duplex canning bath parameters were optimized a t  one t o  two 

This condition produced the highest average per cent U U 3  

Approximately 100 K Reactor ( K l D )  depleted cores were received and 
canned t o  optimize duplex bath parameters fo r  t h i s  model. Receipt 
of the remaining KlD cores (approxlmately 15 tons) on order for pro- 
cessing and i r r ad ia t ion  is  expected ea r ly  i n  May. 

U-233 Program: 
tons of thorium metal cores ha6 been revised t o  two tons of thorium 
oxide densified by the "Sol Gel" process. 
end of May. 
a tory  f a c i l i t i e s  f o r  i r rad ia t ion  i n  a K Reactor. 

Because of d i f f i cu l ty  i n  procurement, an order fo r  two 

Delivery is e q e c t e d  by the 
As planned, t h i s  material w i l l  be canned i n  Hanford Labor- 

A cost  study w a s  completed f o r  various thorium oxide target element 
production plant capaci t ies  and i r r ad ia t ion  requ.irements. 
were developed f o r  cap i t a l  equipment, m a n p e r ,  and essen-kial materials 
as a function of production rate. I n  addition, a proposal was sub- 
mitted f o r  canning 7.5 t o  1 5  tons of thorium oxide f o r  i r rad ia t ion .  

Cost curves 

Orders have been placed w i t h  National Lead f o r  three tons of "0" s i ze  
and three tons of "K" s i ze  enriched (1.25 per cent U-235) cores. 
These cores w i l l  be used t o  evaluate "driver" elements f o r  target 
element loadings. 
f ica t ions .  

Core fabricat ion is awaiting firm dimension speci- 

e 
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Equipment Design and Development 

Equipment layouts were firmed up f o r  a mechanized hot die s iz ing  l i n e  
i n  the  306 P i l o t  Plant .  Bids were received for metal cleaning and 
f in i sh ing  equipment. The s i z ing  press and hydraulic un i t  on order 
are scheduled f o r  del ivery i n  June. 

Major pieces of equipnent are on order o r  purchase requis i t ions  are 
being prepared f o r  the conversion of 37% Building t o  a p i l o t  plant 
f o r  canning tho r i a  t a r g e t  elements, 
is expected by June 1, and the  abftolute f i l t e r  exhaust system is  t o  
be completed by June 15. 
del ivery in eight t o  t en  weeks. 

Delivery of a radiological  hood 

All other  equipment i a  scheduled f o r  

Demonstration of a prototype automatic ra i l  feeder has been completed on 
the p i l o t  plant ul t rasonic  welder with favorable results. 
we being made t o  equip the AlSi Shop welders with automatic feeders by 
September 1964. 
strated i n  conjunction with the p i l o t  p l a t  welder and the design has 
been released t o  procure production uni t s .  

Provisions 

A n  automatic rail  weld shear t e s t e r  was a l s o  demsn- 

An automatic support rai l  s i z e r  for  K Reactor self-supported enriched 
(K5ES) fue l  elements was tested and placedin operation i n  the  production 
l i n e  adjacent t o  a previously i n s t a l l e d  un i t  for K Reactor self-supported 
na tura l  (KTNS) f ie1 elements b 
ordered f o r  each of these f u e l  
i n  June 1964. 

PLANT FACILITIES 

Automatic rail  height gauges were aLso 
models t h i s  period. Delivery .is scheduled 

S ta tus  of Active Construction Projects  

~ ~ - 9 6 1  - Consolidated 303 Area Services F a c i l i t y  - Phase T 

No word has been received of Washington AEC's act ion on t h e  local 
AEC'a request for  furds f o r  the construction of t h e  3720 Building 
( laboratory and machlne shop) 
f a c i l i t y  i n  Phase I1 of t h e  project  has been reviewed i n  the l igh t  
of current information on production cut-back, d ivers i f ica t ion ,  and 
General E lec t r i c  Company phase-out as the prime contractlor and 
Revision 2 of the  project  proposal is  being prepared. 

Feas ib i l i t y  of a north entrance 

CAF-979 - P i l o t  Scale Pla t ing  Equipment - 300 Area 

Work reswned on March 18, 1964, i n  the 3716 Building and included 
the assembly of equfpnent i n  the building and procurement of 
limited materials while the  project  proposal was being revised. 
On Apri l  7, 1964, the General E lec t r i c  Company forwarded t o  the 
AEC recommendations f o r  change t o  the pro jec t  schedule and j u s t i -  
f i c a t i o n  f o r  the increase of project  funds t o  assist t h e  MC i n  
t h e i r  revis ion of the pro jec t  proposal, On Apri l  2L, 1964, the 
Construction Service Contractor again stopped work because of lack 
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of authorized funds. 
the basis of equipnent i n s t a l l a t i o n  by the CPF'F contractor and 
T i t l e  I11 services  by the General E lec t r i c  Company. 

The desim f o r  t h i s  project  was prepared on 

CAI-994 - Utili t ies Extension - 300 Area 

The sewer l ines within the 300 Area fence are e s s e n t i a l l y  complete 
and ground s t ab i l i za t ion  over the excavated m e a  is underway. Com- 
pliance with contract  spec i f ica t ions  f o r  both t h e  bedding of the 
pipe and the backfill. of the di tches  has been questioned by General 
E l e c t r i c  Company representat ives .  Sewer l i n e s  and san i ta ry  water 
l i n e s  have been l a i d  along the south side of parking l o t .  The pro- 
gress on the job was delayed during the month when the contractor 
removed most of h i s  equipment f h m  the job site t o  do some emergency 
work elsewhere. Interference with parking l o t  t r a f f i c  has been held 
t o  a minimum so far, 

CAI- lo7  - Boiler Replacement f o r  Additional Steam Generating Capacity - 
384 Building - 300 Area 

T i t l e  I1 design by Vitro Engineering Campany has been commented upon 
and approved f o r  compliance w i t h  the Design Criteria by the  General 
E lec t r i c  Company. Invi ta t ions  t o  b i d  are being prepared by the AEC 
and are scheduled fo r  issuance May 6, 1964, with the  bid opening 
May 27, 1964. The shipping date of the boi le r  is scheduled f o r  
August 15, 1964. 

CAI420 - Uti l iza t ion  of PRTR Waste Steam i n  300 Area Distr ibut ion 
System 

Design being performed by the architect-engineer,  Bouillon, Griff i th ,  
Christoferson, and Shairer, of Seattle wa8 scheduled fo r  completion 
Apr i l  20, 1964. 
project  is managed by the  AEC. 

It is reported t o  be a l i t t l e  behind schedule. The 

Equigment Modification 

Loss of canning l i n e  e f f ic iency  a t t r i b u t e d  t o  equipnent malfunction is 
approximately 1.1 per cent; an increase over the 0.8 per cent experienced 
i n  March. 
recorded and the only long outage was due t o  a LQW a i r  pressure condition 
or ig ina t ing  at  the powerhouse. 
malfunction time was required f o r  duplex and canning basket replacement, 

There were seven shifts during which there was no downtime 

Approximately 50 per cent. of the equipment 

Tine design f o r  speedirLg up the double spindle au tana t ic  welders has been 
cmple ted .  
during the month were of a minor e l e c t r i c a l  nature. 

The only o%perating problems with these welders encountered 

Util i t ies 

The control  u n i t  f o r  the emergency e l e c t r i c a l  generator was received 
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Apri l  22, 1964. 
uni t  is  underway by the Construction Service Contractor. 

The i n s t a l l a t i o n  of the power un i t  and the control 

A purchase order was placed f o r  the new 800 cfh air  compressor. 
o r ig ina l  bids fo r  a reciprocat ing type were too high so rebids were 
requested t o  include a rotary compressor. Although a lawer bid 
resulted for a ro t a ry  compressor, an even lower reciprocat ing bid w a s  
obtained and the order has been placed. 

The 

All u t i l i t y  demands were met during the month w i t h  the exception of 
compressed air. An e l e c t r i c a l  failure i n  the 384 Building caused 
two compressors t o  shut dam. The system dropped from 90 p s i  t o  70 
p s i  f o r  a period of about 35 minutes. When the e l e c t r i c a l  fault was 
cleared, pressure was restored immediately. This outage resulted in 
the canning l i n e  l o s t  time mentioned previously. 

Overhaul of No. 5 Boiler is approximately 30 per cent complete and 
has been given t h i r d  party inspection. 

Approximately 2600 tons of c o d  was used from the coal p i l e  during 
the month preparatory t o  placement of oil tanks f o r  the new bo i l e r .  
There was no s igni f icant  problem burning the old reserve coal. and 
aL1 reclaim equipnent operated s a t i s f a c t o r i l y .  

S t a t i s t i c s  

Maximum steam generated ( M  lbs/hr) 
Total steam generated ( M  l b s )  
TotaL condensate returned (M l b s )  
Coal consumed ( tons)  
Evaporation rate 
Efficiency - ac tua l  
Efficiency - o@num 
Import Water (M gals)  

water flaw (gpa) 
Peak water consumed i n  24-hours (3 g a l s )  
Compressed air  produced ( M  s c f )  

April 

1 1 3  
53,267 
18,127 

2,728 
9.76 

81.5 

108 . 5 
84.9 

5,400 

68,108 
4.1 

March - 
126 

59,528 

2,826 
22,541 

10.53 
82.0 
85.4 
99.6 

4.0 
4,700 

54,918 

Plant Services 

Major jobs completed during the month included the fabr ica t ion  of a 
large p la t e  rack fo r  Hot D i e  Sizing P i l o t  Plant; fabr ica t ion  of an 
elevator  unloader fo r  the double spindle welders; fabr ica t ion  and 
assembly of parts f o r  two automatic shear testers for 313 Building; 
overhaul of No. 5 boi ler ;  i n s t d l a t i o n  of an e l e c t r i c a l  supply l i n e  
t o  provide an alternate source of current t o  the 384 Building air 
canpressors; i n t e r i o r  a l t e r a t ions  t o  the 3702 Building; specially 

I '  
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designed storage cabinets b u i l t  and in s t a l l ed  i n  3760 Building; and 
the  preparation of display panels for t he  308 Building and the 
Visi tor  s Center. 

One hundred and s ixteen hours of t r a in ing  were given during the period 
of March 21, 1964, through Apri l  20, 1964. 
spent by craftsmen for preparation on DeVry courses. 
current ly  i n  progress include pulse and d i g i t a l  c i r cu i t s ,  oemi-conductors, 
and the electronics  refresher .  
supplement the DeVry course material. There are  48 craftsmen ( e l e c t r i c a l  
and instrument) enrolled i n  these courses. 

This is exclusive of time 
DeVry courses 

Laboratory sessions w i l l  be presented t o  

WN Mob1ey:WKW:gl 

Wager - l?roductionF~/ls 
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RESEARCH AND ENGINEERING 

On Apr i l  1, 1964, 19 cent ra l  zone columns of high density (80 per cent of 
theory) thorium oxide target elements were discharged from F Reactor with 
an equivalent exposure of 16.4 reactor  operating days. 
reactor outage, a second group of 19 high density tho r i a  columns was 
charged. These elements were discharged on Apr i l  16, 1964, during an 
unscheduled reactor outage with an exposure equivalent of about 10.5 
reactor  operating days, 
thor ia  columns were discharged f r o m t h e  fr inge zone tubes or' F Reactor 
a f t e r  65 reactor  operating days. 
density tho r i a  elements fo r  a planned i r r ad ia t ion  period of about 120 days. 
The two tubes not; discharged w i l l  give data on extended fr inge zone 
i r rad ia t ions  

W i n g  the same 

Eighteen of 20 low density (65 per cent of theory) 

These tubes were recharged with low 

Depleted Uranium 

A production t e s t  i s  being prepared f o r  the i r r ad ia t ion  of depleted uranium 
i n  both a smaller reactor  and a K Reactor. To date, 4,957 smaller reactor-  
s ize  cores and 112 K-Reactor f u e l  cores have been received, and it i s  
ant ic ipated tha t  the depleted loading w i l l  be charged by June 1964 and 
irradiated u n t i l  near midyear 1965 . 
1.25 Enriched Fuel 

The use of fue l  elements enriched t o  1.25 w/o U-235 has been proposed t o  
support t a rge t  loadings and an order was placed fo r  the enriched metal. 
adequate heat t ransfer ,  the  f u e l  design proposed f o r  the K Reactors would 
require process tube coolant flow ra t e s  somewhat greater than those 
currently being obtained. The preliminary r e s u l t s  of an experimental 
program t o  invest igate  the hydraulic charac te r i s t ics  of the K process tube 
and f i t t i n g  geometry a t  the higher flow rates indicate tha t  the current 
hardware is  compatible with the flow increase. 

For 

REUlCTOR ENGINERING 

Earthauake Studies 

Seismic vibrat ion measurements a re  being planned which would be i n i t i a t e d  
by a se r i e s  of blasts i n  the reservation. 
s t ruc tures  w i l l  be made t o  determine response t o  disturbances of a seismic 
nature. 
Wilson, Inc. 

Vibration measurements i n  reactor  

These t e s t s  w i l l  be carr ied out i n  conjunction w i t h  Shannon & 

The Alaskan earthquake of March 27, 1964, was f e l t  at Hanford with an 
in tens i ty  exceeding MM-2 but not reaching MM-4. 
but high sens i t i v i ty  aharms were received on seismscopes i n  f ive  of the 
e ight  reactors 

No reactors  were scrammed, 



STATUS W O R T  OF PRODUCTION mTS 

Goal 
Exposure 

Current 
Exposure Tubes - 

76 

T e s t  No, 

IP-216--4 

1151ge Metal Reactor 

A l l  

R e m a r k s  

Normal prod, 
na tura l  and 
enriched f u e l  
elements. 

Normal 
variable  
goal0 

Provides fo r  monitoring the  
performance of a sample of 
a31 normal production material 
t o  assist i n  development of a 
Quality Index f o r  production 
fuel .  T e s t  is continuous. 

IP-272-A I&E self- 
supported 
fuel .  

69 C Variable 
plus  200, 

Provides f o r  testing of 
CIVN model f u e l  in C Reactor 
ribless zirconium tubes . r I; 62 C 800 MWD/T IGCE self- 

supported 
f u e l  over- 
bore s i ze ,  

Provides preliminary 
qua l i t a t ive  data regarding 
i r r ad ia t ion  behavior of 
larger fuel. element designs. 

IP-6C7-A 600 IMD/I' 505; Ivlcm/T Second s t ep  i n  evaluating 
i r r ad ia t ion  e f f e c t s  on 
dimensional s t a b i l i t y  of 
oil-quenched en r i c  he& 
urwium. Elements charged 
during outage of J~inuary J& 
196k f ie1  colums discharged 
April 4, 1964, 

Oil-quenched 
enric  he (3. 
uranium 
eleclent s ,, 

1 5  F 



STATUS REPORT OF PRODUCTION TESTS (cont’d) 

Goal Current 
Tubes Reactor Exposure Exposure Remarks - 

IP-648-AC Thorium oxide 20 F 120 4 F i r s t  phase of i r r ad ia t ion  of 
t a rge t  operating operating thorium i n  a six-ton demonstra- 
elements days days t i o n  load, Eighteen columns 

discharged and recharged during 
April 16, 1964, outage, A t  
the  t i m e  of discharge, the 
elements had an accumulated 
exposure equivalent t o  62 
operating days. 

Thorium oxide 19 F 
t a r g e t  
ele3ents . 

IP-5464, 
Supp, A 

Hot-die-sized 10 C 
d i  f f’us ion- 
bonded 
elements , 

14 
operating 
days 

Central zone portion of the 
six-ton demonstration load. 
F i r s t  group of elements dis-  
charged and second group 
charged on April  1, 1964, 
Exposures a t  t i m e  of discharge 
were 16.4 and 10.5 operating 
days , respectively.  

500 WD/T 4?0 WD/T Elements charged during 
February 26, 1964, outage 
t o  provide addi t iona l  
i r r ad ia t ion  experience. 
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Neptunium-237 

A program of obtaining Np-237 buildup data from i*ec.ycled enriched uranium 
has been s ta r ted .  Six  ingots Gf fuel are s:he&il.ed t a  be canned i n  
ident i f iab le  l o t s .  
Chemical Laboratcry for  u-236 and U-235 ana.tyala. 
w i l l  be independently ehezked by Oak Ridge . 
i r r ad ia t ion  w i l l  be performed on duplizate dissolver s-les by CPD and HL. 
The i n t en t  of the t e s t  is t o  resolve the uzzerrainty that still exists i n  
Np-237 y ie ld  from re.cycl.ed uranium. 

'Pwo samples frcln each iagzt have t i e m  sent, t o  the 
n ~ . e  U-235 of each ingot 

Isc=t~$d.c analyses following 

The recent large scale  neptunium yie lds  being recarered i n  CPD a re  being 
investigated.  For E-nmetal, the y i e ld  varies ccn8iderabl.y and has been as 
high as four gram per ton of uranium. 
exposure of asgrcximately 850 MNll/;r. 
E-metal. at th%s e q o s u r e  i s  3 t o  3.2 g/to 

This y i e ld  is for m average 
The thecreT9cal y3,el.d 1.9 v i rg in  

u-236 v a h c s  reportec'; recentLy :lu E = m e t ~ . I .  are rurcdng a;hoLt 1% t o  190 ppme 
Two years ago t h e  values were 130 t o  150 2gm0 
plant  i s  now receiving some second-cycle met.a.L 
content (assuming 1 .2  per cent b le rd  m t e r f s l )  should b~ 220 ypm for once- 
recycled metal and -200 ppm fol: twice-recycled w-ta: 

Tnts i a  evidence that the 
T:hec:etLcal.Zy, the  u-236 

Thulium-170 

A preliminary study has been m& f o r  the prr?duztion of 1 kw isotopic  heat 
source of Tm-l7OO 
used. 
i n  the center of a rw.!c+cr tube, a f l u  ~ f '  &;xit 1, l x l O I 4  should be 
a t ta inable  f o r  the Tre$12 t e a t  a l e m n t  pxglcsse(?. by 2ceing it' the amount of 
%03 per unit, 1engt9.h 16 h a l v e L  

The stud33 assumed that f i m  t rqq) f .ng  methads would be 
Based on coxquter runs and past eqJer:ence with thorium t a rge t  loads 

B a l l .  - 3X Logi. c 

0 
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RADIOLOGICAL EMGDIEZRING 

Radiation Control Experience 

The following t ab le  summarizes the  radiat ion exposure experience f o r  c r i t i c a l  
IPD c la s s i f i ca t ions  through 13 weeks of the 1964 badge year: 

No. cf 
Extrapo- Enzployees 

Zated Over 3R 
Average Year Extrapo- 

Tota l  Dose Exuployees Employee Average Exposure 
No. of Dme/ End l a t e d  

Classif  f c a t i m  

Radiation Monitors 65886 m~ 
Processing Operators 184643 
P i p e f i t t e r s  94608 
Millwrights 83094 

856 
773 
893 
979 

77 
2 39 
106 
85 

59 
142 
71. 
56 

Radiation Occurrences 

Distr ibut ion by Reactor and Component 

B C D D R F H K E  

2 2 2 1  3 1 2  

- - - - . . - - -  
Tota l s  

Processing 
Maintenance 
Special  Outage Services 

14 
12 
2 

24 
- 

1 
2 6 

7 
- 1 

2 
- i 

2 
- - 

2 
- 
2 IPD Tota l  

Ver t ica l  columns do not necessar i ly  add up t o  the indicated to ta l s ,  because, 
i n  some cases, a Radiation Occurrence i s  chargeable t o  more than one 
component e 

Effluent  Activit.y Data 

The table below shows the average concentrations c>f select,ed radionuclides 
from reactor  effluent; samples taken during March, 1964. 
10-12 curiee/ml . A l l  u n i t s  ar3 

P32 - ~ r 5 1  .- Reactor 

10.8 
18.3 
14.7 
20.1 
78 3 
12.6 
7.9 
409 

150 
120 
80 
130 
170 
50 
50 
60 

12.9 
17.2 
14.5 
11.. 9 
14.8 
12.8 
9.0 
9.2 

300 
260 
130 
210 
240 
120 
70 
7@ 

B 
c 
D 

T3R 
F 
H 

KE 
KFI 
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PROCESS STANDARDB 

HW-46000 B, Process S t a n b r d s  - Reactor 

Four revised standards were issued during the report  period. These were: 

Process Standard A-070 - "Thermal and Biological Shield Cooling Water" 

The minimum low pressure alarm se t t i ng  was specified as 35 psig and the  
maximum loop pressure was ra i sed  t o  200 ps ig  a t  the elevat ion of the  lowest 
thermal shield cooling tube. 

Process S t a n b r d  C-020 - "Power Level Monitoring" 

Use of the subc r i t i ca l  monitor i s  now required on a l l  hot s tar tups.  Other 
subc r i t i ca l  monitor requirements added i n  t his revis ion include: 
check p r i o r  t o  a scram recovery attempt.; 2)  cal ibrat3ion and gain checks before 
each cold s ta r tup  and during prolonge5 outages; and 3)  sabc r i t i ca l  monitor 
o r  equivalent device i n  service a t  a l l  times during an outage, 
l eve l  was ra i sed  a t  which the f irst  ha3.t i s  made f o r  a temperature map. 

1) a response 

The power 

Rocess  Standard F-010 - "Process Material" 

The t ab l e  of minimum flow versus time after shutdown was extended t o  high 
tube powerso 

Process Standard G-010 - "Distortion of Graphite Moderator, Process Tubes 
and React or  Shie Ids" 

Bowing measurement requirements were revised t o  obtain current ly  s ign i f icant  
informationo Bobing and sh ie ld  motion requirements 'were deleted. 

HW-46000 D, Process Standards - Reactor 
Two standards, A-070 and C-020, were revised as described under HW-46000 B, 
above 

HW-46000 F, Process Standards - Reac3os 

Four revised standards were issued during the report  period: A-070, C-020, 
F-010, and G-101. These revis ions were i aen txa l  t o  those described under 
HW-46000 B, above, except probing requirements had previously been deleted 
from the F manual. 

HW-46000 H, Process Standflrds - Reactor 

Five revised standards were issued during the report  period. 
four of these standards, A-070, C-020, F-010, and. G-010, were e s sen t i a l ly  
iden t i ca l  t o  those described under HW-46000 B, above. 
standard was: 

Revisions t o  

The f i f t h  revised 

I 



This coqle t1e  rewrite spec.iflss the s.:,t.ics 
faulty front - ox r e m  - fax  :oqonen.t 

Process Standarj. P O 2 0  - %WSF Lwel Mmi3oring" and Gs-010 - "Distor t ion 
of Graphit.e Moderator, Pxx.ese %kes and Reactor 
Shie Ids" 

HW-79800, "Nuclear a f e t y  SpecIfxst ions 
during t h g  :yeport perio% 
cattoions f w  Produntion Fuels Sec:+,ion. 

Prc3acts.on Fueis, I' was issued 
The mnw1. pzovides zr i t ica l i  ty e;>ntroL specifi  - 



HW -81002 

E A  #4-28 - %hipmen+, af' Eigh?een Na+.xi?sZ T! Pieces from DH t o  C Reacror" 

Shipment of irradiatle8 slugs two days after &.scharge was authorized provided 
shipment by well car wae comp1,eted i n  l.ess than eight, howso  

E A  #4-29 - "Graphite Tempeyature Ltmitb - KW Reactor" 

This process change au%horlzed up t o  three days 3.n which t o  get the graphite 
temperature within Limits provided no beiium reductions Were made and e f f o r t s  
t o  promote fn-lirni.+3 operation were made a9 rap id ly  8 8  the r e a c t i v i t y  s t a t u s  
permit5ed e 

FCA #bo30 - "Emergency Cooling Water Reqi.9raments - KE-Kw Reactors" 

An extension o f #1A #3-72 was authorized t.e acsommodatIe extensive standards 
rev is ions  being made a8 a r e s u l t  of Design Change #772. PCA #3-?2 provided 
requirement6 on V -72 v a i w  opez'atAon and ;rc satie :t.fne fb\;shingU 

An extension of PCA #3-X35 was Erlrfl;o=.:zed t c  allow add:ti,onal time fo r  i n s t a l -  
l a t i o n  of' the AsLneUit t r i p  iden t i f i ca t ion  sysfem.o 
of a fuse device t o  iden t i fy  PaneUi+ gauge tripPo 

PCA #3-135 authorized use 

Removal sf the  D k e a  stem-d.riven expv': p q  for necessary repairs was 
authorized provided %he o+Jhez three expmt twvbinct? 6 were automatically a v a i l -  
able and procedures ex is ted  f o r  rest+rl,c%ing 200 Area and N Abea export water 
flow witlhin 1.5 minutes a f tey  a SPA power interrAp?ricmu 

Specialized r eq~ i remen t s  were prow3ed i n  +his FCA :'=, suthorize resumption 
of r e c i r ~ u l ~ t ~ i o n  r p e r a t i m  on KER Iccpt" #? a,nd #3 fc,Ll,owing a dump valve 
failure on l 0 c . p ~  #2 and #3. 

FCA #4-36 - " I n w  Fl1ix MonitIor Reading? - B Reactor" 

Operation wS+>h tlw? of ~ O * J X J  f2.w m.onitzr-6 rea l ing  between three and four major 
divis ions on tlhe keas? sen6LtLve range m s  sY,hcriz,ed by t h i s  process changeo 

u-u 
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Itow power Level, operstAon with 02 :~rz?m': a3we %he L i m l t l  was au?borized. 
provided no Zxrease I n  power level ww .ma% 1 L n t i l  02 content, was aecreased 
beLow the  Xn.i+u 

Ext;ension o f  PL:A #359 wab au.:hcrkeJL $3 provi3.e sine TO cW4i2 appscval?. cf 
a revised staniiar~do 
monitor low-'trip eettringe bo a i d  ir, preventing an ina3rrertent b a l l  drop. 

PCA #3-59 p:~iaejl+ e..i.ppiemntaL reqvlre.wnt.s on f lux  

Failure 
Date 

1 

SM 
SH 
SH 
SH 
SF! 
SB 
SH 
SH 
SH 
SB 
UN 
EH 



I 

Failure  Tube 
Date Number 

Lot 
Number 

4/16/64 1958-D KY-517 -B 
4/22/64 2058-DR ~ ~ - 6 0 3 ~ ~  
4/22/64 2361.~ KZ-7634 
4/23/64 2772 -B cz -058-u 

4/28/64 3181-e Ke -285 -A 
4/24/64 3357-DR KY-537-B 

4/29/64 3788-DR KY-603-B 

r- HW -81002 

Tube Power at Exposure Type 
Type of Material zailure (kw) MWD/T Failure 

I@ E (0.94$) 1362 185 SH 
I&E E (0.94$) 
I&E N 
I@ N 
I&E E (0.94$) 
I89E E (0.94s) 
I&E E (0.94%) 

122 3 
1257 
3278 
1202 
1373 
1265 

357 
50 

419 
376 
419 
4 39 

SH 
SN 
SH 
SH 
UN 
SH 

Ugend: 

- 188 E - This 3.9 the symS01 for in%ermlly and external ly  cooled production 
reactor  fuel. elements w i t h  uranium cores enriched i n  U-23.5. 
i r r ad ia t ed  i n  rfkbed pracess *&ea. The weight per cent U-235 i n  %he core 
mater ia l  i s  stated" 

The fael. is 

- I&E N - This is the symbol f o r  i n t e rna l ly  and externally cooled production 
reactor  fuel elements of na tura l  uranium. 
process tube s o  

The fuel i s  i r rad ia ted  i n  ribbed 

F i r s t  Character 

S Side 

u unknown 

Second Character 

H H O t - S p O t l  

N Not. E.xaxnined 

Fai lure  occurred on the s i le  o f  the fuel elemnt. 

b e a t d o n  of failure is not known. 

Fai lure  caused by amelcrated high temperature corrosion 
at tack.  

Failure has c o t  been exauinedo 



OPERATIONAL PHYSICS 

PILE PHYSICS PUTT' ASSISTANCE 

U Yd -8icc2 

A l l  r eac tors  operated e i t h e r  a t  %he bulk temperature l i m i t  (smaller  reac tors )  
or  the  bulk power l i m i t  ( K  reac tors )  while at equilibrium during t h e  report  
period, Flat tening ef f ic iency  was near t h e  preceding twelve months' average 
but  nonequilibrium losses  were i n  general. higher thm average 
t o  a high frequency of ruptures, A new monthly production record was estab- 
l i shed  a t  t h e  K3;: Reactor, 

largely due 

Upon s t a r t u p  of H Reactor on 4-17-64, a r i s i n g  pertod was achieved prematurely 
with s ix  VSROs s t i l l  i n  the reactor ;  the  eottmafed difference between the  
indicated and calculated r e a c t i v i t i e s  W B ~  approxfmately e ight  mk. 
i n i t i a l  ca l ibra t ion  measurements it was judged t h a t  temporary poison geometry 
e f f ec t s  had resu l ted  i n  excessive shadowing; addi t ional  supplementary poison 
was loaded and reactor  operation begun, Fc.llowing observation of r eac t iv i ty  
and flux d i s to r t ions  during four daysY operation without temporary poison, it 
was concluded t h a t  a significant number of E-N coluum i n  t h e  upper ha l f  of 
t he  reac tor  were probably charged w i t h  excessive t a rge t  element displacement 
downstreamo 
were replaced with the  o r ig ina l ly  intended conf igna t ion  e 

From 

The reaotor  was shut dawn on b-23-64, and the  offending 171 columns 

The KW and DR Reactors have i n i t i a t e d  a programmed inward movement of t h e  
enrichment r i n g  (and thus a decrease i n  Flat z m e  s i z e )  i n  independent e f f o r t s  
t o  optimize operating e f f ic iency  and total c o n t m l  status,  

SUMMARY OF OPERATIOIJAL DATA OF PHYSICS INTEREST 
FOR T€U3 MONTH OF APRIL, 195L 

Reactor B C G E L  F H KFI Kw 

ECT i n  April (1) 1490 16hS 1505 1553 1&90{3)  15b5 2510 2370 
12-Month Average ECT 1490 1655 1510 1535 1500 i525 2480 2450 
Equil, Scram Time ( 2 )  15-20 20-22 1L-16 174.9 15-20 2 9 4 5  20-25(4) 2(1-25(~)  
Recording Time : 

From;: 3-21 3-17 3-21 3=24 3-2C 3-19 3-19 3-20 
TCJ 4-21 Lmlz &-?Q ! L Z ~  4-21 4-22 4-20 4-21 

(1) Effective Central Tubes: This value is def ined  es p i l e  pcwer leve l  
divided by t he  average power of t h e  t e n  most productive tubes i n  the  
reac t  or 

( 2 )  This is defined as the  maximum time i n  rmni;tes which may elapse between 
scram and f i r s t  indicat.ion while stili permitting a successful scram 
recovery, 

( 3 )  This s l i g h t l y  lower value r e f l e c t s  t h e  m i n x  "'deflattening" e f f ec t  of 
t h e  E-Q block (PT IP-659-AC; see F Reaztor repor: below), 

( 4 )  Equilibrium scram recoveries are EO+* at!cmp?..pd at the K fieactorso 
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B Reactor = C. E, Hughey 

A shortage of 15 mk r eac t iv i ty ,  observed a t  s t a r tup  on 4-4-64, was a t t r i b u t e d  
t o  a la rge  amount of water i n  the  graphite s tack r e su l t i ng  from a mQor tube 
replacement campaign during the outage; subsequent dr ip- leg water col lect ion 
(about 1100 gallons during a four-day period) substant ia ted t h i s  conclusion. 
Operation was d i f f i c u l t  during the  i n i t i a l  drying-out period due t o  the 
r e su l t i ng  f l u  d is tor t ion ,  and s h i f t  physics coverage was provided t o  assist 
i n  the  process. However, a f t e r  the  r eac to r  reached equilibrium with the s tack 
dry ,  operation was qui te  s tab le .  

C Reactor - Jo R e  Heald 

Subsequent tlo the  s t a r tup  of 3-27-64, o p e r a t i m  was smoth  and continuous 
during the  repor t  period. 

A program f o r  upgrading procese pumps by rewinding the motors w i l l  be car r ied  
out during the  summer months; the coolant; flow reduction of f i v e  per  cent 
r e su l t i ng  from taking one pump out  of service a t  a time should cause no 
s ign i f i can t  physics problems. 

D Reactor - R .  L. Miller 

The reac tor  was down f o r  tube replacement f o r  over two weeks i n  the  middle 
part of the  repor t  period, following a long run with s t ab le  operation. 
During the  subsequent s ta r tup ,  however, there were two unscheduled shutdowns, 
a rear-face p i g t a i l  leak, and a p o t e n t i a l  graphite temperature problem. The 
l a t t e r  involved the  pers is tence of high temperatures i n  the  locat ion of 
graphite s t r inge r  number 3484, i n  a region of the  reac tor  not otherwise near 
l imi t s ;  a requested E A  was not required, however, as m a x i m u m  graphite 
temperatures were brought back within limits by rod manipulation p r io r  t o  
expirat ion of the  normally allowed in te rva l  following s t a r tup .  

DR Reactor - S. M. Skidmore 

The shutdown on 4-15-64, due t o  a n  enriched element rupture, terminated 
(two days ea r ly )  a continuous run of 27 days' durationo 
was excel lent  throughout the run. 

Fist-tening ef f ic iency  

In  keeping with a recommendation by the  Process Physics Studies  s p e c i a l i s t  
on reac tor  e f f ic lency  (and based upon operat ional  f lux t r ave r ses ) ,  tke 
enrichment r ing  i s  presently being moved inward by 1-2 l a t t i c e  uni t s .  The 
move i s  expected t o  enhance t o t a l  control  and opers-t,ing c m t r o l  f l e x i b i l i t y  
and t o  save s l i g h t l y  on E-me ta l  requirements w i t n  l i t t l e  or  no loss  i n  
f l a t t en ing  ef f ic iencyv 

Two minor operating adjustments were i n s t i t u t e d  at the request of the assigned 
phys ic i s t  as a means of decreasing the  rupture po ten t i a l  i n  near-side enrich-  
ment 
rods) from the operating configurat,ion 

The rod pa t t e rn  was changed t o  eliminate B and 9 (upstream 
and 33 near -side enriched charges 



t 

were displaced 16 i n  :hes upstrean, 
should s a t i s f a c t o r i l y  redwe the  rupture potent.zal ,  

The r e e r i l t i n g  upstrem f l u x  peaking 

F Reactor - G o  C, Masche 

With the  exception of t w o  unscheduled shutdoms d w  t-, f u e i  eiemenf ruptures \ 
(one na tu ra l  and one enriched) operation was qui te  snwth ,  md paver l eve l  
was l imited only by bu1.k o a t l e t  temperature during most of the report  period. 
S l igh t  modifications i n  t he  equilibrium rod pa t te rn  have been insifituted as 
a s tep  toward reducing mpture  potentia’, by peaking t h e  f lux s l i g h t l y  up- 
stream, 

A minor design change Q64-5)  deta i led  -:he placeniect of a ::am on number 4 
half-rod, which engages the  a l l - i n  limit switch when the rod i s  positioned 
at  140 inches; this prevents trre inadvertent f u l l  inser t ion  of the  rod, which 
could conceivably cause a temperature excursijn due t o  the r eac t iv i ty  in- 
crease. This restriction enhances nuclear safety by helping t o  ensure t h a t  
t he  rod i s  always i n  its optimun poaiticln fcr t.cr.a.1 can tzo l  during outages, 

A supplemect t o  PT I P - ~ ~ ~ - A C ,  which autlicrized t h e  L x d i n g  of the E-Q 
(Thorium Oxide) core, was pu% i n t o  effect, &xi.ng the  outage of L15-64, 
This supplement specif ied t h e  charging of Str iped  charges of Bismuth and 
Li-A1 t o  replace some Df t h e  Q columns scheduled f o r  discharge, thus ef- 
fec t ive ly  prevexfng the premature discharge of over 13C colitmr:s of E-metal, 

H Reactor - Eo La Conncr 

A high rupture pa5er;tiril prompted the decisizn t-, d f x h a r g e  the E-N cen t r a l  
blocks s l i g h t l y  ahead of schedule, D c i n g  t h e  ensu;ng wtctge, 1500 coltunns 
were recharged and 146 tubes Were reg lsced ,  
supe rc r i t i za l  s t a t e  w a s  achieved w i t h  s i x  v c ? x a l  sa fe ty  rods remaining 
i n  the  reactor .  
was shut down fcr  %!-le charging of addl t 3 G m L  p:c. ;.xi ~ 

af t  t-\r apprcximately 
50 sp l ines  w e r e  zk;srged, :#he r eaz to r  was ag;rzn S*-%rT.?$ up. 

$11 :h subsequent, s t a r t u p ,  a 

Checks on VSR-wcrth v a x i a t i m s  were nade, and the  reactor  

Distr ibut ion central requiremen+s p l ~ s  extensivE f1.u traversing during 
subsequent aperatton indicated A severe f l u x  peak. :!I the i;q+frmt. portion 
of t he  r e a c t x ,  sclff ic ienz to r e s u i t  ir, a 5-L: mk u r x  ik e*td,siuaT:ing 
poison wortho 
sidered; the 
placed excessive poisan 
leaving a quadrant haz tcq-front.’ wr:h 81i ex.:.r=~:~ \;f m r i c h w l  fue l ,  

Sevcral possibilities to explairi s-:,-C a d;stwtir jn  were con- 
prchubls appeared ?o be % r h x g i n g  errcr which ef fec t ive ly  

in the st r iped E-M :t.a>cges? downstream of center ,  

An outage was taken OB 4-22-64 t o  LzvJes t i g t i t e  ?k charge makeup i n  the  
se lec ted  tubes; the expected nenczaservht n e  p;ax.rnerit was discwered t o  
e x i s t ,  and the  affected 171. cu~;;mns were d;.s:?iY?*gEd s a d  re:,-l-,arged w i t h  t he  
proper configuratlon ,, 

KE Reactor = Go D o  Baston 

The f i rs t  half of t h e  report period was c l i d r ~ ~ t . ~ z i 7 e <  by stable operation 
and excel lent  f l a t t en ing  ef f iz ieccy;  t k e  sbutdow,c, on 4 - L - 6 4  termmated a 
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4 

. 

34.day run of continuous operation 
was establ ished of uninterrupted operaxion a t  t h e  maximum allowable l eve l  f o r  
a 31-day month, 

during which a monthly production record 

Star tup eff ic iency fallowing t h e  scheduled outage was l imited by three  un- 
scheduled shutdowns due t o  RTD failure and sp l ine  breakage, The t h i r d  shut- 
down of t h e  s e r i e s  required hos s t a r t u p  methods and was adversely a f fec ted  
by a minimum of excess r eac t iv i ty  ava i lab le  f o r  contra1 rods and a r e su l t i ng  
s ign i f i can t  f lux d is tor t ion ,  
and the  reactor  shut down f o r  a mir i imvm cutage, 
uneventful a A d  subsequent operat ion was smooth 

The recovery attempt was f i c a l l y  relinquished 
The subsequent s t a r tup  was 

KW Reactor - A, W, Medcalf 

Flat tening eff ic iency has been lower than normal due t o  a planned reduction 
i n  enrichment inventory, 
marked improvement, 
necessary for a short time due t o  an incorrect  in te rpre ta t ion  of the  normal 
s t a r tup  allowance; t h e  offending s t r inge r  was brought back i n t o  limits within 
seven hours 
20C outside normal limits, 

StartGp e f f i c i eccy  has, on the other  hard,  shown a 
A ?CA f o r  operaticn w i t h  high graph i t e  temperatures was 

however w i t h  maximum graphi te  temper aturc never more than 

PROCESS PHYSICS STUDIES 

Reactivity and Safety Control Studies 

During t h e  H Reactor run of April 19-22s special analog cases were run f o r  
calculat ing the H Reactor t o t a l  control  s t a tus ,  
data were used t o  establish empirical bucklings i n  the overly-reactive region 
in  the  top-front of the reactor ,  
conditions were satisfied with the  45-rad H Reactor VSR pa t t e rn  i n  t h e  d i s -  
t o r t e d  loading configuration which ex is ted  a% tha$ time, 

Longitudinal f l u x  t raverse  

These studies indicated t h a t  t o t a l  control  

A study sf K43 and C3E f u e l  types fo r  ~ s e  as C Reactor enrichment ind ica tes  
t h a t  the  nominal. iccrcases in enrichment and t o t a l  coctrol requirements 
because of the  greater loza l ized  water-loss e f fec t  could be feas ib ly  handled 
i n  the C Reactor, 

Computer swvey studies with  t h e  9-ANGTE prz.grm are beiRg cormalized t o  
K Reactor s t a r tup  informatiorAo 
observations for t h e  unenriched cases; t h e  next step w i l l  be comparison of 
enriched r e a z t w  computations w i t h  s t a x u p  case observations, Preliminary 
compilation of a prcgrm f o r  calculat ing r e a c x v i t y  t r ans i en t s ,  both long and 
shor t  term i n  up t o  25 regions, has been accomplishei,  refinement of t h i s  
code, named TRANSCRST, with the  in t en t  of evefittial routinr! p!.m+- assistance 
use, is planned as time permits ddfing the next several m m t h s ,  

Calr.ulat.ed resu l t s  have keen close to 

A report  on the ZTM g r i d  s i z e  study f'or C and H Reactors has been completed 
as HW-82008, 
program i n  which various excursion eases may be run agairAs-:. varying startup 
s e n s i t i v i t i e s ,  

Log-N period calculat ions a re  pwceeding using t h e  Tr ip  005 



Control Efficiency Studies  

The second cope load and t h e  f irst  f r inge  load (excl.uding two columns) of 
Thoria were discharged from F Reactor during t h e  mitage of 4-15-64, 
block was s l i g h t l y  less reac t ive  than ant ic ipated !probably due t o  t h e  shortened 
charges) 

The core 

but no operating problems were encountered, 

Star tup losses  f o r  t he  first quarter  of 1964 averaged 0,227 equilibrium day 
(0.232 f o r  t he  f i v e  smaller reac tors  and 0,221 f o r  the L' and K Reactors! 
compared t o  0.27 (0,25 and 0,281 f o r  the  same period i n  1963. 
loss  calculat ions have been revised i n  order t a  obtain mcre consis tent  data, 
I n  place of the  cutoff  f o r  nonequilibrium losses  at. t he  f i rs t  midnight fol-  
lowing attainment of 97 per cect of previous equilibrizun ievel ,  t h e  cutoff 
w i l l  be made at  the  exact time t h e  power l e v e l  reaches t h e  97 per cent value, 
This change w i l l  also a f fec t  level-operated e f f ic iency  values s l i g h t l y ,  

Nonequilibrium 

Shield Attenuation S+,udies 
I 

Gold f o i l s  were replaced i n  the  far s ide  biological  sh ie ld  abservation plugs 
a t  D and DR Reactors, 
monitoring plug at  DR had been blocked by the  DH gas Ioop, 

The previous foil at C was l o s t ,  and sccess t o  the  

ICARIUS, a program t o  ca lcu la te  t heo re t i ca l  s h i e l d  leakage data, has been 
modified so as t o  permit variance of the  de te r iora t ion  meff'icient of t h e  
basic  equations and thus t o  match t h e  cbserved data, The program has also 
been s e t  up t o  machine->lot the  r e s u l t s  direc3l.y onto graph paper, 



I r rad ia t ions  - Sample and experiment i r rad ia t ions  were kmidled &s follows: 

Test No. of 
Reactor Hole Facili5y Request No. Samples b.terial-4?urgose 

Proces~j Channel HAPO-098 Graphite (burnout rate 

Graphite ( i r r ad ia t ion  

Washingtx Designated Program 
Vashington Designated Program 
U r a n i u m  (fiwelling t e s t )  
Cabal% ( radiography source) 
Zirconium (:creep r a t e  study) 
iwseenie (trscer isotape 
gr33w5i9on) 

Bcrium (ac+,ivation analysis)  
Inconel (fast neutron -e 

study) 
Wave Guide ( candidate neutron 

detector evaluation) 
Sodium ( t r ace r  isotope pro- 

duction) 
Li th ium (high 5emperature 

evdsat;ion) 
ZSrconZuun (hydriding cor- 
r c a i m  r a t e )  

Sugar-graphite (VSR channel 
sealing m a t e r i a  evaluation) 

~ ~ ~ c r i * ; m  ( evaluation of u-232 
pmf%x ti on,' 

Rorm-gra-phi5e ( Fermi reactor  
graphite ev.dualion) 

Ck~emcmwlem %s+, h o p  
~ e o l i  +,es ( nsu";ron damage study) 
Uranium-zircmium (SNAP-8 f u e l  

BeryL1.1um-nitride ( C14 pro- 

~.%si;e (cancer research study) 

de terminat ion) 

dam6ge s+,udy) 

e1imenL sC,,:Ty) 

6uc:i.m) - 

F 

C Y Bare C h m e l  5 
Kw 
KE 
Kw 
Kw 
m 
KE 

2A Quickie EFAPO-184 
2D Quickie HAPO-184 
3674 General Purpose W0-222 
2A Quickie HAPO-223 
3,3c & n e r d  Purpose HAPO-236 
2D QuFcEe HAPO-252 

20 

1 
1 
3 
3 .- 

2D 
A 

Quickie 
Bare Channel 

KE 
C 

1 
1 

4B S m u t  HAP@-273 Kw 2 

KE 2D Quickie HAPO-271 2 

2A General Purpose HAPO-278 KE 

m 2A Genera  Purpose WO-29l 1 

2B Bare Channel C 2 

C Overbore Tube 

4B Kw Snout HAPO-297 1 

Kw 
m 
KE 

3D General Purpose HAPO-301 

0065 General Furpose NAA-115 
2D Quickie HAPO- 302 

1 

1 
1 -L 

0065 General Purpose 0 ~ - 1 8 4  35 

KE 2D Quickie Reed College 4 



Borescopinq Ac",vities 0 In-reactar 2hwxM.s *were examkd w i t h  b r e e w p e  
as follows: 

C VSR #28 
D VSR #34 
D VSR #24 
B VSR #21 
B VSR #32 
B VSR #15 

*1 - ECR-VSR chamel prDblem 
2 - Maintenace support 

Kw 
B 
H 
B 

Y-2 
467$ 
4674 
4574 

c 
3 
E 
m 
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No. of' Tube Charges 

20 

1 

10 

9 

Prduction Tes% 

1~-216=~, Evaluation of Perfclrmace of Normal 

P-476-i~~ Irradiation of Fuel mements in 

IP-572-A, Effect of' Eccentricity on the 

IP~~O-A, Eve3uation of Induction Heat 

Production L8aE h e 1  Elements 

n\be 2952 KE 

Irradiation Behavfor of KVNS Fuel Elements 

Treated Fuel Cares 

Nine fuel elements from PT IP-546-A, Irradia5ion of Hot-Die-Sized Diffusion- 
Bonded Fuel Elements, were shipped to RadiometaUurgy f o r  f'urther detailed 
examination, 
H Reactors, 

Photographs were taken of failed fuel (ruptures) at C, F, and 

Irradiated N-Fuel Examination, lOs-KZ Facilitx = Psoflle maasuements were done 
as follows: 

Number of' 
ELements Kind - Measurement Sta+,us %be and Dfscharge Date 

Y 

13 Outer Comgleted m-4 1-23-64 

13 Inner In progress m-4 1-23-64 
m-3 6-18-62 3 Outer Completed 

Irradiated Process Tube Measuremer,% 

W a l l  Thickness Gauge (eddy-current tyBe) - W T J  

Reactor No. of Tubes Measured - Rerort No. 

22 
42 
168 
556 
17 

Sector Gauge (eddy-current type) -SC 

Reactor 

B 
C 
D 
I.I 

Kw No. 

mtal 

11 
4 

28 
3 

46 

81448 
81639 
81707 

81952 
8.l.951 
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&-Reactor Visual, Weight, and K.c rme te r  Measwemen5 

No. of' Tube Samples 
Reactor Tubes Measured Reason Examiried 

F 
Kw 

B 4 1.44 2 = ses tor  gauge calibration 
1 - Leaking 
1 - corrmion evaluation 

sec+dr gauge ca l ibra t ion  
evahat lon  of tsbe conditiofi requested 

by Proceesing 

2 
1 

43 
36 

Pane l l i t  System Programs 

Gauges repaired, ca l ibra ted  by Maintenance 15 
Gauges meeting ca l ibra t ion  c r i t e r i a  - 1 2  ( 8 6 )  

1 (83%) -p rev iou~  month 

In-board Bourdon c o i l  exan ina tkn  2904 
Non-leaking cc i lb  - 2PA4 < 

=average r a t e  pas t  t;wo years Y (99.8$) 

Gauges receiving failure analysis - 58 

2B-X1 switch exssnina.tlon 
-acceptance rate 
-prev.lous month 

no 6a3 
5'72 

u 

Gauges received f r m  vendor and examined - 590 
-acceptance r a t e  - 551 ! 33$) 

(91s) L -previous month 

Gauges received from Central. Maint5nanc.e 
and examined 

-accep?ance ra%e 
-pev ious  month 

-aecep.flu.c~; ra%e 
Interconnectirg lead examination 
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discharge of the loop April  la 
B E 5  f u e l  elements and a thermocouple trafr, aeseinbly as authorized by PT 
IP-544-A. 
of Zr-2 clad thick-walled enriched uranium tubular elements at, high uranium 
temperatures. ‘Ihe loGp pressure was lowered t o  460 psig and 5ube ou t l e t  
temperature to 150 C April 10 because of a piping le& beween t h e  pressurizer 
and the vent control valve. 
ident ica l  charge 02 April  27. 

The l o ~ p  was recharged with eight U- inch  

The objective of t h i s  t e s t  is  to evalua+,e the swelling behavior 

%e c targe  described above was replaced with an 

- KER-2 - Testing of four N I E l  f u e l  elements, two 18-inch lithim-aluminum 
targe t  elements rand m e  Z;r-2 clad thoriwn-*minium crlid monitor as auxhorized 
by PT IP=536-A, Supplement D, IP-5&-D, S*Applemect A, and IP-644-D was corn- 
pleted w i t h  the  dischasree of the loop April  1. The loop was recharged with 
eight =-inch B E 5  f u e l  elements as au*Aorized by PT IP-544-A. 

KER-3 - Testing of‘ t h i r t een  26-inch co-producer elements as authorized by 
PT IP-645-D contLnwd. 
characterize mul%-product production 2y the i r r aa i e t ion  of simulated N 
Reactor co-product fwL assemblies. 
ture and pressure conditions au+,koriz?d by P‘2 I P - ~ ~ & D .  

The objective of +,hie tes5 is tn die;r,onst,rate an6 

*>.e h o p  is being o p r a t e d  at tempera- 

- KER-4 - *sting of a Zr-2 clad thorium-uranium crud monitor and t en  23-inch 
NAEl fuel elemen%s as authorized by PT IP-644-D and IP-477-A was started. 
The loop was charged April  1 and is  being operated on s iwle -pass  u n t i l  the 
pressurizer is re?placed. 
evaluate the design of the proposea h Reamor fuel surface crud monitor. 

!he objective 3f Chis tant  is ta demonstrate and 

Single-Pass Wbe Operation - 1706-KE 
CorrQsion Inhibitors 

Prodwtion Test & Chemical A.3ditSons 
-D pH 

SP-1 (2952) 
SP-2 (3050) 

IP-476-AL 
IP-604-A 

Process 
Service 

SP-4 sp- (4456 ( 4355 1 I P - ~ ~ O - A  
XP- 520- A 
IP-604-A 

PilrJt p l a n 9  
P i l o t  plm.t* 
Service 

SP-6 (4863) TP-604-A Servi c:e 

UP-449-A 
IP-449-A 

Deiogi z e 3 
De .Fcr,l2 e 3 

1.8 ppn dichromate 
2”O ~ p n :  sodium n i t r i t e  
1.0 ppm s i l i con  dioxide 
lee ppm dickr,-,mat.e 
iu8 ppm dichromate 
2.0 ppm ecdium n i t r i t e  
lo@ ppm silicon dioxide 
L O  ppm s:o3.’iium n i t r i t e  
L O  ppm silfcon dioxide 
NcrJ? 
None 

6.6 
6.6 

6.6 
6.6 
6.6 

6 06 

*Began adding 2G ppm f e r r i c  
March 18 as an addi t ional  f locculazing arjert. 
flocculating w e n t  is Etluminurn sulfat? ant FE i s  ccsnt;rol.led by 
adding sulfuric acid.  

%.e b d m c e  of the 



KE Reactor Outage Time Requiremen52 

No unschedule3 outages were charged t o  prsikc5ix tss”,?!. 
outage hours was charged t o  product iw t e s t 8  as 11zi;e1 below: 

A %>%a1 of 5.5 

Production Zest 

IP-544-A 

IP-644-A 

TI?-3 
support8 wae campleted March 27. 

Testing to evaluate crevice C O X T G E C ~  heneath Zircalay-2 fuel element 

1, 
20 

3. 
4. 
5. 
6 .  

7 .  
8, 



. 

- TF-20 - Testing to determine the effects of heat transfer on aluminum 
corrosion in process water and the cau8e of resistance temperature detector 
eorroeion and the effectiveness of vesious coating8 continued. 
conditions are I20 C, 9.5 gpm flow and pH 6.0. 

Operating 

Legend = Fuel Elements 

NSUEl - N Reactor, inner tube, enriched, first model 
NAEL - N Reactor, assembly - tube and tube, enriched, first model 
NIN1 - N Reactor, inner tube, natural, first model 
BE3 = KIER Loops, single tube, enriched, third model 
BE5 - KER Locps, single tube, enriched, f i f t h  model 

Manager, Research and ngineering P 
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FACILITIES ENGINEERING 

Vert ical  Safety Rods - G- aphite Distortion - 
Two di f fe ren t  configurations of sleeves have been designed fo r  the VSR 
channels at K Reactors, The sleeves w i l l  be of high strength graphite 
ident ica l  t o  t h a t  used for the sleeves at C Reactor, A purchase order has 
been processed for procurement of two se ta  of prototype sleeves, 

Boroscoping of" VSR chlsrlnel No, 41 at  C Reactor revealed that  material  obstruct- 
ing the channel was composed of Ball 3X balls imbedded i n  metall ic matrix, A 
sample of t he  metal wtis obtained and analyses shuwed the major consti tuent t o  
be lead with a . 0 1 t o  1 per cent bismuth, iron, molybdenum and nickel.  Studies 
were i n i t i a t e d  on the  f e a s i b i l i t y  of modifying too l s  and equipment at  C Reactor 
and fabricat ion of new equipment, where necessary, i n  preparation f o r  sleeving 
at the K Reactors, 

Process Pining System Studies 

These studies include metallurgical and radiographic examination of selected 
material samples of the  various process water systems, as w e l l  as visua l  
inspection of pipel ine in t e r io r s ,  ~ u p p o r t s ,  and hangers, dye-penetrant examina- 
t ion ,  and vibration and stress analysis. 

A development t e s t  describing the removal of circular plugs and spool pieces 
from process piping i n  100-B Area f o r  preparation of metallurgical test 
specimens has been appraved and issued, 
vibration detection equipment st 100-D has been in i t i a t ed .  

In s t a l l a t ion  of s t r a i n  gages and 

Power Recovery Study 

Study I report  documeni The results of these studies 
indicate  that  economic - sasibllity of conversion of an ex is t ing  Hanford reactor  
t o  power generation is  strongly dependent upon the market for e l e c t r i c  power 
and the isotopes that  are produced. 
addi t ional  t e s t i n g  and development work w i l l  be required t o  firmly establish 
the  technical  problems involved. 

Hw-81667, was issued, 

Conversion is generally feasible, but 

Study I1 of the power recovery program involves the  application of modified 
heat recovery concepts t o  the basic  power recovery system, 
these modifications is t o  reduce the  cap i t a l  and uni t  power costs.  The two 
most promising concepts being studied a re  (1) in-reactor boi l ing with 30 per 
cent steam qual i ty  a t  the  reactor ou t l e t ,  and (2) nuclear superheat, 

The purpose of 

Zirconium Tube Ins t a l l a t ion  - K Reactors - Design 

The problems previously experienced i n  obtaining sa t i s fac tory  impact 
axt.miorr,e for producing the 600 ~UJKL~W. irJet; nc?zzlea have been resolved, 
Seventy-eight su i tab le  extrusionshave been produced and the supplier indicates 
a b i l i t y  t o  f'urnish nozzles as re 
i n  July. 

t the  scheduled reactor  outages 
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100-K Reactor Coolant Backup System 

Investigations t o  determine the  e f f ec t s  of corrosion on the  adequacy of 
coolant backup f l aw continued. 
t o  corrosion, tests were run t o  determine f e a s i b i l i t y  of increasing coolant 
fluws by an increase i n  diesel pump speed. 
increases up t o  four per cent may be expected without detriment t o  pump or  
dr iver .  Further evaluation is i n  progress. 

As a means of overcoming the f r i c t i o n  due 

Results indicate  that flow 

Small Reactors - Emergency Coolant Backup System 

The proposed deactivation of three smaller reactors  has necessitated a 
modified approach t o  the problems of providing adequate emergency coolant 
backup t o  the  operating reactors .  The current study proposes a system which 
w i U  include diesel engine-driven backup pump8 a t  182-~  t o  provide emergency 
coolant backup t o  the B and C Reactors and piping modifications as required 
t o  nake the 100 B/C backup system independent of the export water system. 
Additional stem turbine-driven pumping uni t s  w i U .  be ins t a l l ed  at 182-~ 
and 182-D t o  ensure dependable water supply t o  t h e  200 Areas and, i n  t he  
case of the addi t ional  pumping capacity a t  182-~, t o  provide a secondary 
water supply t o  the  3.82-B reservoir .  

Radioactive Materials Shipping Cask Design 

This  program was i n i t i a t e d  t o  evaluate design of presently used radioactive 
materials shipping c a s h  with respect t o  proposed government regulations 
concerning such shipments. 
and deviations from the proposed regulations are described i n  Document 
HW-7n71, "Evaluation of HAP0 13 and HAP0 14 Casks f o r  Off-Site Shipment of 
Radioactive Isotopes. " 

The design of ex is t ing  casks has been evaluated, 

Deactivation of A\xxilPa,ry F a c i l i t i e s  

Information has been developed fo r  a project proposal associated with de- 
act ivat ion of DR, F, and H Reactors. 
f a c i l i t y  at 100-F Area, and the  administrative and shop f a c i l i t i e s  at 100-H 
Area would be retained i n  service after the  reactors  a re  deactivated. This 
would require the  provision of heat by package bo i l e r  uni te .  
would be supplied by converting the  export l i n e  from D Area t o  a s a n i t m y  
water l i n e  

!I%e Hanford Laboratories Animal Farm 

Sanitary water 



EQUIPMENT DEVELOPMENT 
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I Self-supported Fuel Element (SSFE) Charging . 

The third SSF'E charging machine built by the Union Machine Worb, Inc., has 
been received at HAP0 and is undergoing find check-out prior to on-reactor 
use, Additional work will be required to standardize the three machines. 
Development effort has been terminated except for occasional consultation 
with Manufacturing Section . 
Prototype High Speed Scanner 

System repair necessitated by the March 5 power supply failure has not been 
completed due to slow delivery of replacement parts. 

IC Reactor Resistance Temperature Detector (RTD) Corrosion 

Investigative effort to determine cauees and corrective action of RTD corro- 
sion were continued. An automatic Polaroid camera for  recording the degree 
of corrosion of RTD stems has been received and is being assembled into a 
portable, contamination-controlled enclosure, The test loop, fabricated in 
the 189.~ Building to slmlate on-reactor operating conditions, is nearing 
completion, The system will be ready for initiation of testing when minor 
piping runs are completed. 
approximately 400 exposure hours of stress chloride cracking tests. 
the six groups of test specimens have failed. 
heat treated in a similar manner as that proposed by the RTD manufacturer, 
Alternate heat treatments appear to produce a better service life in our environ- 
mental conditions. 

Stainless steel simulated RTD stems have completed 0 Three of 
The first group to fail had been 

On-reactor tests of ceramic coated RTDs are continuing. 

Intermediate RanRe Neutron Monitoring 

The intermediate range thermal neutron flux monitoring chamber installed in 
F Reactor on December 6, 1963, has operated without system failures. 
liminary studies have been initiated to determine if two-inch 0,D. gamma 
compensated thermal neutron sensitive ion chambers can be fabricated for use 
with the system. 
same reactor side hole, 
chamber exposure to nearly identical f lux field and a significant reduction 
in the number of holes required f o r  chamber installation. 

&e- 

If successful, three chambers could be installed in the 
This arrangement has the two-fold advantage of 

Dose Rate Telemetry 

A specification delineating requirements for a prototype dose rate telemetry 
monitoring system has been completed and procurement action initiated. 
tional development effort will be contingent upon receipt of the prototype 
system. 

Addi- 

Design Test Service 

!I?he N-Reactor program utilized 911 houaaibmineerinR effort for desim .-. I test service. 
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PROJECT ENGINEXRING 

CGI-103,  Fuel Element Charging and Handling System, KE and KW Reactors 

Two of the four fuel magazine hoists have been installed on the "C" 
platform in 105-KW. The final chazging machine was received. 

l h w  Chemical Company submitted the only bid for magnesium magazines. Since 
they take several exceptions on dimensional tolerances, they were requested 
to find some local shop to provide finish machining. When this order is 
placed, all engineered equipment for the proJect will have been ordered. 

CAI-105, Modifications for Use of Bauxite, KE and Kw Water Plants 

Recent efforts of the Production Subsection in Manufacturing have resulted 
in discovery of alternate bauxite sources which will permit substantial 
savings in raw material costs. The AI. 0 content, the active ingredient 
essential to our process, is somewhat h&er than in the case of our present 
bauxite source. Its use will necessitate modification of our equipment design. 

A revision to the Design Criteria has been made, reflecting the basis for our 
changed equipment requirements. 
by the Project Representatives and has been routed to the Design Council for 

The Design Criteria document has been approved 

approval prior to submittal to RLOO-AEC. 

CAI-108 , Ehergency Storage Basin Coolant 
Design for 100-K and 100-B/C Areas has been completed by the Vitro Engineer- 
ing Company and approved by GE-HAP0 for compliance with the requirements 
of the Design Criteria. 
and drawings have been revised to remove those portions of design pertaining 

Design of the facility for lO5=D has been resumed 

to 105-DR. 

Project Proposal, Revision 1, prepared by RLOO-AEC April 15, 1964, and approved 
April 30, provides that authorization be reduced to Titles I and I1 design for 
LOO-B, C, D, KE, and KW, with the intent that the project may be reactivated 
at some future date, 

C G I - 1 2 5 ,  Replacement and Improvement of Fixed Garmma Radiation Monitoring 
Instrumentation - Existing Hanford Production Reactors 

A procurement specification and requisition for purchase of the required 
logarithmic radiation monitor have been submitted to RLOO-AEC for procure- 
ment act ion * 

CGI-839 Modification of Fuel Element Test Facilities 1706-KER 

A l l  design drawings have been issued except for two, completion of which4s 
contingent on reissue of design tests being performed on prototypical rear 
face piping connections f o r  pressure and temperature sensing devices for 
safety circuit@. 
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Ins t a l l a t ion  of conduit is proceeding on the  27-foot leve l ,  1706-1~~~. 
Shop fabricat ion of the neutron monitor moderator tanks is i n  progress. 

Load c e l l s  were delivered t o  Byron-Jackson April 15 f o r  t e s t i n g  of' canned 
rotGr Pump No. 560 fo r  determination of f a i l u r e  mechanics. 

CGI-861, Expansion of Electrical .  Distribution Systems, lO5-B, D, and F 

Final Acceptance was obtained on April  3 .  

CGI-883, Increased Process Water Flow, 1004 Area 

The last 1500 HP motor, No, 6-1.9~2039, was removed from No. 5 low l i f t  pump 
and. shipped t o  Westinghouse f o r  a general overhaul. 
spare. 

It w i l l  be used f o r  a 

CGI-939, Analog t o  Digi ta l  Converter System f o r  Temperature Monitoring - 
B, C, D, DR, F, and H 

Final  Acceptance was obtained on April 3. 

CAI-940, Ins ta l la t ion  of Oil-Burning Fac i l i t i e s  i n  Lead Boiler, 184-B 

RLOO-AEC has not acted on revised c r i t e r i a  and drawings submitted i n  March. 

Project Proposal, Revision 3, prepared by RLOO-AEC April  15 and approved 
April 30, provides that authorization be reduced t o  T i t l e  I design, wi th  
t he  provision t h a t  the proJect may be reactivated a t  some future date.  

CGI-960, "C" and I'D" Work Platform Safety Improvements , A l l  Reactors 

The brake order was placed and suf f ic ien t  brakes for  one reactor  are 
expected by early July.  Negotiation of an order for  sprockets, delayed 
u n t i l  detai led cost  data could be obtained from the prospective vendor, 
was completed April  28. 

A project  p o p o s a l  revision reducing the scope from eight  t o  f i v e  reactors,  
reducing t h e  estimate from $1,800,000 t o  $1,200,000 and ,extending the 
d i rec t ive  completion date from June 30, 1964 t o  December 31, 1965, has '  
been approved by RLOO-AEC. 

MJA-42, In te r ior  Painting, Process Water Storage Tanks, B, F, H, DR, and C 

The first coat has been applied t o  the No. 1 tank a t  19043, and the  
No. 2 tank a t  1834 was drained and scraped. 

MAJ-47, Pressure Monitor Modification and Repair, lO5-B, D, DR, and F 
Gages Ins ta l led  Yet 

Period To Date To Do Available 
_-  1994 C S t e  29 

59 
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*The Commission was requested to effect a reduction of 96 in the number of 
gages to be supplied in view of the pending shutdown of reactors. 

AR-P-25041, Portable Television Equipment for Eight Reactors 

The four faulty zoom lenses, which had been returned to the vendor, were 
repaired and returned to HAPO. 

A l l  power leads to this equipment had been installed backwards by the vendor. 
This caused the ruin of one pan and tilt control, which was returned to the 
vendor for repair. 
corrected on site. 

The parer lead installations in all other units were 

Project Proposals Submitted to RLOO-AEC 

CGI-960, Rev. 1 "C" and "D" Work Platform Safety Improvements, Five Reactors. 

Directives Received 

EQT-003, Mod. 1, Modification for Use of Bauxite, KE and KW Water Plants, 
CAI-105 .(Authorized total. project funds - $270,000 . ) 

CPFF Construction Service Contractor-Liaison 

Issued six new work orders and supplemented four old jobs, for a total of 
$172,577 to J. A. Jones Construction Company. 

Plant Forces Work Review 

The Labor Standards Board approved five jobs for assignment to plant forces, 
estimated to cost $848,573. 

. 



e REACTOR PLANT DEACTIVATION 
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Expenditure patterns weredeveloped by quarters for deactivation activities, 
both capital and expense. These were transmitted orally to RLOO-AEC. 

The critical path schedule was further developed and was revised and re- 
issued April 23, 1964. Arrangements were made to obtain assistance f’rom 
Applied Reactor Engineering in maintaining the schedule up to date. 

Criteria have been developed for fire protection to be provided for 
facilities after their deactivation, 

General format for deactivation procedures, both for the standby condition 
and for abandonment, has been aelected. 
major disciplines -- mechanical, electrical, instruments, and structural -- 
are in preparation. 

Sample procedures in each of the 

The Randolph Engineering Company which expressed an interest in providing 
services in connection with our deactivation program, has not replied to 
our letter of March 27, 1964, stating that our interest is limited to con- 
sulting services, 
Sound Naval Shipyard have provided information on layaway methods and 
preservative materials. 

Shell Oil Company, Combustion Engineering, and Puget 

lities Engineering 

RT Jessen:dgm 



FINANCIAL 

An ana lys is  of t h e  recently completed K reamor zircc~z1i1m tube program. 
which outlined t h e  Department accomplishments .:E r ~ ~ ; . i m i z i z g  w s t  and 
production 1 0 s ~  vas prepared. The cmpl.?te15 r e tub i* r !  and assx ia te& 
maintenance work irL the K reac tors  was zccmpllshed at a c ~ t  ,?f 
approximately $5.2 millior?, about $2.3  m i l i i o r i  imier the initial 
estimate. Major f ac to r s  contributinG t;, this r edu lxd  z x t  were: 

1. 

2. a 
3. 

4. 

5 .  

Reduced personrel requirenents 2v.e T:Q effect i w  
decontmdrxition of rear face .hardware . 
Increase3 u t i l i z a t i o n  of manpDwer ? ? x : ~ i ~ i ,  ~ l a m i r i ~  
and scheduling t h e  use of' spec ia l  outGge crerx 
between K tube outages. 

Lower procurement cost  f o r  zirccmiurr! tubes e 

Reduced mictenance materials c c s t  f o r  gw-barrels, 
gas sea l  work, nozzles and ether c.or;ipormixs primnri3.y 
due t o  reduced spoilage through dcvel.opx?% of inprcvcd 
techniques f o r  disassembling a:id irAstaLLir~g hardxsre 
and tubes and by emphasis on craft, trair.inc. 

Physical inventory of f ixed property a - 1  menno x e c x d t s  for i084, 185-E and 
186-D were completed. 
mechanized p lan t  and equipment record s y s t m .  
plant  and equipment i s  now recorded or, the  me:Gianized system 

Inventory resul+,s :have t e e 3  iccludcti i n t o  the 
A l l  IPD fixed and movable 

AUDITING 

During t h e  month revis ions of e ight  Dcparment m d  fou r  HAP0 OPGs were 
issued. 
t h e  marking of valves, f i t t ing ' s ,  flanges and uriions used i n  nuclear reactor 
systems was Issued. 
of Section Managers was d i rec ted  t o  cer-raf 

The new HAP0 OPG 4.3, Use of Federal Standard No. l86!# co-\rerin;: 

Because purchase roc? ines are offecxed, the a%+,entior: 
pxwLs.icms of the OPr, L a  3. 
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AUDITING (CONTINUED) 

The following rev is ions  or  new i s sues  of Government in s t ruc t ions  were 
reviewed : 

AEC Manual Chapters 
AEC Procurement Ins t ruc t ions  and Regulations 
Federal Procurement Regulati  ono 

19 
3 
3 

A review was made of t h e  payro l l  fo lde r s  of t he  Department nonexempt 
employees whose job c l a s s i f i c a t i o n  requi res  the  signing of t he  Ehployee 
Patent and Confidential  Information Agreement. 
signed agreements f o r  sixty-one employees. 

Action was taken t o  obtain 

for Manager-Finance 

Rw McMi chael  :WKH : slb 
0 



SIGNIFICANT REPORTS ISSUED 

Number Class 'n Author Date T i t l e  

HW-80789 Conf . WR Thorson 3-5-64 Reactor Plant E l e c t r i c a l  F a c i l i -  
t i es  Modifications, General 
Equipment Projects  

3-30-64 Auxiliary Process Pump - 183.~ Unchss . LE! Brinkman 
J E  Boyd 

HW-81331 Unclass . LB Brinkxnan 
PF Mercier 

4-10-64 MI IP-~GLC-AE, Removal of Circular 
Plugs 8; Spool Pieces *om Pro- 
cess Piping for Keta l lurg ica l  
Testing 100-B Area 

HW-81806 Unclass . LB Brinkman 4-14-64 Project  Representatives 
Meeting No. 1, Projec t  CAI-976, 
Fence Relocation 10043 and 
100-D Areas 

HW-80603 Secret BW Hernuan 3-16-64 Budget F a c i l i t i e s  Description - 
Intermediate Range Ins t ru-  
mentat ion 

m-81192 3-u-61; Budget F a c i l i t i e s  Description 
By -Product Hsr i zont a 1 Contro 1 
Rod - A l l  Reactors 

Conf . PH Hutton 

Secret 3-24-64 Meeting Minutes - Intermediate 
Range Instrumentation - 
Program Representative Meeting 
No. 1, March 20, 1964 

I367 Herman 

HW -8 16 41 4-8-64 Unclass . PH Hutton Sta tus  - HCR System Renovation = 

A l l  Reactors 

HW-80940 Unclass . HF Jensen 
RG Geier 

2 -19-64 PTA=IP-662-AE, Chemical Clearing 
of Thermal Shield Coolant 
Piping, H Reactor 

HW-81-51? Unchss a JM Goff, Jr. DT-1199 - RTD Cable Qual i f i -  
ca t  ion Te s t ( M a r  ke 1-9 16 ) 

HW-81588 Unclass. JM Goff, Jr. 3-30-64 DT-1199 - Report of Qua l i f i -  
cation Testing fo r  RTD Cable, 
P r e s t o l i t e  Reels 1 - 3 (GE-9025, 
Catalyst  No. 1) 

Unclass . JM Goff, Jr. 3-30-64 DT-1199 - Report of Heat Aging 
T e s t  f o r  RTD Cable - Presto- 

, 
l i t e  Catalyst I1 (1,000 Ft.  l o t )  
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T i t l e  Number Class ‘n Author Date 

HW-81656 Unclaas, RK Smith 4-3-64 DT-1150, Rev, 1, Fina l  Report - 
105-K Reactor Flexible  HCR 
Fatigue Test, Ten-Foot Section 

W-81769 Unclass a M Pociluylro 4-14-64 DT-1085 - Addendum NPR I n l e t  
Valve Reverse F l w  Test; 
Report of Test Data 

3-5-64 HWS-5991 Unclass 
Rev, 3 

GL Ekiclrson Procurement Spec i f ica t ion  
f o r  A Logmithmic Radiation 
Monitor 

HW-82008 Secre t  WL Stiede 4-27-64 Zone Temperature Monitor 
Study Grid Size f o r  C and H 
Reactors 

HW-82059 Secret  WN Mobley 4-24-64 Production, Receipts and 
Inventor ies  

Hw-80604 Secret  WN Mobley 4-21-64 Production Forecast ,  Apr i l  
1964 through December 1965 

HW-82041 Secret  WN Mobley 

HW-82040 Secret  WN Mobley 

4-24-64 

4-24-64 

Bismuth Procurement 

Spec ia l  S ize  - Lithium 
Alminwn Rod 

HS~J-82062 Secret  WN Mobley 

HW-82011 RD Secret  HC Money 

Uranium Delivery Schedule 

Production Assumptions and 
Schedules 

HW-81001 c Secret  WN Mobley 4-3-64 I r r a d i a t i o n  Processing 
Department, Production Fuels 
Section Monthly Report f o r  
March 1964 

HM-80660 Secre t  HC Money Monthly Hi s to r i ca l  Report, 
MateriaLs 

HW-81623 Secret  WN Mobley Uranium Deliver ies ,  Third 
Quarter I% 1564 

HW-81615 Secret  J T  S t r inger  
M Lewis  
J E  Minor 

Report t o  the  Working 
Cormittee from the  General 
E l e c t r i c  Company-Hanford 



@ Number Class 'n Author Date T i t l e  

HW-80516 Unclass . GF Jacky 1-23-64 Report of Invention-A Device 
PL Lee fo r  Rotating Symmetrical 

Objects i n  Chemical and 
E l e  ctro-Chemical Treatment 
Baths 

HW-78869 Conf . CA Strand 1-14-64 End Closure of Hot Die 
Size Diffusion Bonded Fuel 
Elements 

Conf . J T  S t r inger  3-26-61!. Budget f o r  FY-66 and Revision 
Undoc. Tw hmbrose of FY-65, IPD, 02 R&D 

Unclass . GA H u f f  4-20-61c Interim Report No. 3, "T" 
Section K 5  Fuel Self-Support 

HW-81512 Conf . LD Gustafson 3-31-64 Predicted Flaws f o r  100-K 
Coolant Backup 

HW-81.723 Unclass . JD Ryan 4-8-64 Inner Coating oi' Solids  
Feed Tanks ( t h i s  a f f e c t s  
the  190-C and 150-H 
Buildings and the valve 
p i t s  of the remaining 
reactor  buildings) 

HW-81748 Unchss  . LD Gustafson b-7-64 PRCJ? I r rad ia ted  Fuel 
Handling Study and Analysis 

HWS-7265 Unclass . WD Hamilton 4-15-64 Procurement Specification 
f o r  Strap-on RTDs 

- ---. - J 

, 
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Name - Firm & Location Date Purpose 

JW Ballowe GE-MTSO 4/6=7/64 Job inter*cie.ct discussion. 
Huntsville, A l a .  

Bw Herrman GE-MTSO 4/5-8/64 Job interview discussion. 
iluntsville , A l a .  

R Sherrard Astrodata, Inc. 
DF Arnold Anaheim, Calif . Technical reviev of progress 

on Contract DDR-179. 

W Dalos GE Switchgear Dept. 4-9-64 Discuss NRD c i r c u i t  breaker 
Philadelphia, Pa. t r i p  problem. 

CA Munro California  T e s t  4./6-?/64 RTD Cable problem - t e s t ing .  
Labs 
Los Angeles, Calif. 

CA Munro Frank L. Markel & 
Sons 
Norristown, Pa. 

PB McCarthy Union Mach. Works, 
Inc. ,  
Seatkle , Wash. 

HC Copeland Puget Sound Naval 
E3 O'Black Shipyard 
NH Skarshaug Bremerton, Wash. 

J M  Fox, Jr. Chicago Bridge & 
I ron 
Chicago, 111. 

4-11-64 RTD cable problem = t es t ing .  

3-31-61! 

4-2 -64 

4. -2 1 - 6 4. 

JM Fox, Jr. Nuclear Materials &: 4-22-61! 
Propulsion Operation 
Cincinnati ,  Ohio 

Acceptance tests on the 
t h i r d  SSSE charging machine. 

Re;.j.ev deact ivat ion methods 
used by US Navy. 

Discussion of b r i t t l e  f rac ture  
of carbon s t e e l s  and metallurgy 
of high temperature mater ia ls .  

Same a 

RT Jaske Univ. of Calif. 
Lawrence Rad. Lab. 
Davis, Calif. 

L/21-23/64 Attend Third Plotishare 
Symposium - Symposium on 
engineering with nuclear explo- 
sives  t o  obtain data support- 
ing reac tor  sa fe ty  analysis  # 

FAR Stainken Oregon S ta t e  Ass 'n. !c/2-3/64 Present speech, "The Challenge 
of Plumbing 8; Heating 
Contractors. 

of Atomic Energy. 



HW-81002 

Name Firm & Location Date Purpose 

RT Jessen General E l e c t r i c  Co. 
San Jose, Calif. 

4/23-25/64 Busineora discussions . 
LE Kusler 4/27-30/64 Attend meeting of h e r .  

SOC. of Mechanical Engrs. 
New York, N . Y .  

5-1-64 Discuss proposed t e s t  
i r r ad ia t ions .  

Motand Laboratory 
Miamisburg, Ohio 

US-AEC/DiV. of Prod. 
Washington, D. C. 

4/21-2*(/64. U-233 discussions . WK Woods 

I 

4 -28-611 U-233 discussions . Pickard-'Warren-Luwe 
Washington, D a C ,  

Nuclear Fuel Services 4-28-64 
Washington, D. C. 

4-28-64 U-2 33 d i s  cuss ions . George L. Weil 
( B i v a t e  Consultant) 
Washington, D. C. 

11-28 -6 4 U-235 discussions.  Nuclear Uti l i t ies  
Services , Inc. 
Washington, D a  C. 

Describe Hanford program 
on U-233. 

Tech. S t a f f  of J o i n t  1:-28-64. 
Corn. on Atomic Energy 
Washington, D. C. 

4-30-64 U-233 discussions.  NASA-Lewis Research 
Center 
Cleveland, Ohio 

Argonne National Lab. 5-1-64 
Lemont, Ill. 

U-233 discussions.  

h/6 -8 /6k  sc Linn Mi l le r  E l e c t r i c  Co. 
Apple t on, W i s  cons i n  

Discuss DC, TIG, and M I G  
a luniinun! M e Id ing t e chnique s 
and welding power supplies e 

Sheff i e l d  Corporation 4/9-11/64 
Dayton, Ohio 

sc Linn Witness acceptance t e s t  of 
prec is ion  gaging equipment 
being procured uniier 
Contract DDR - 2-71, 

WF Stevenson Western Regional 4/8 -11/6h 
Quality Control Ccnf. 
Portland, Oregon 

O f f i c i a l  representa t ive  of 
Richland Chapter and assist 
i n  presenta t ion  of t echn ica l  
paper . 



HN -81002 

Name Firm & Location Date Purpose 

JJ Wick Western Regional 4/8-11/64 
Quality Control Conf. 
Portland, Oregon 

Attended conference. 

C J  Denton 
Fw Knight 

4-17-64 Observe and review both 
technica l  and organizational 
control  of Naval nondestructive 
testing program, 

Bremerton Naval 
Shipyards 
Bremer ton, FJa 6 h . 

CJ Denton 
FN Knight 

Society for  Non- 4/17-18/64 
des t ruc t ive  Testing 
S e a t t l e  I Wash. 

Learn of SNT's plans f o r  
tester operator l icensing.  
V i e w  u l t rasonic  transducer 
assembly films by vendor 
of HAP0 transducers. 

4/27 - 
5/1/64 

J T  S t r inger  Mallinclcrodt 
Chemical Works 
St.  Louis, Mo. 

Attend Fuel Element Develop- 
ment Working Committee 
meeting of which he i s  member, 

FG7 Crubb Boe ing Company 
S e a t t l e  Wash. 

Revietr performance of  
Frieden co l lec t ion  da ta  
equipment . e JD Schaffer ALCOA, S e a t t l e  

Wash. 
Component qua l i ty  , 

J D  Sehaffer Conrad Corp., 
Tacoma, Wash. 

4-10-64 Quality survey, Current 
quality and design problems . 

HE Berg ALCOA, IC = 10-61: 
Edgevater Net, Jersey 

Discuss current qua l i ty  and 
manufacturing top ics  , 

HE Berg Shop Management 
Course 
Crotonville, N.Y. 

Attend course , 

LD Gustafson U S .  Navy, Sea t t l e  8: k-2-64 
Bremerton - Commander 
Schumacher, Pacif 'ic 
ReBerve F lee t  

Consultation on deactivation 
an5 layaway of  equipment as  
r e l a t ed  t o  reac tor  p l an t  
deactivation. 

RD Ellingson Graphic Art Fiel6.s 4-17-64 
Portland, Oregon 

Attend a demonstration and 
trcrlrshop. 

3 - 30 -€ 4. CR Myers Mississippi Test 
Support Operation 
Huntsville Alabama 

For an interviev on a recent  
job offer .  
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Name 

A McDonald 

Firm & Location Dcte Purpose 

Tingling and Powell k,h-;/@: To inspect 3500 €P motor 
coe, 
Spokane, Washington 

remo-:ed from 150-C fo r  re- 
windin& i n  Tingling and 
Powell service shop, 

CF Qpackenbush Materials Task Force 
of t he  Committee of 
Nuclear Piping - ASA- 
B3l, Code f o r  Pressure 
Piping i n  Pittsburgh, 
Pennsylvania 

Kw Greager 

JC McKay 

GW Wells 

ER Keplinger 

PM Hurley 
PG McDougal 

k./2245,& Attended meeting. 

General E l e c t r i c  1964 4/7-10/64 
Western Region Methods 
& Work Measurement Con- 
ference 
Phoenix, Ar izona 

General E l e c t r i c  Co. 
Appliance Park 
Louisvi l le  Kentucky 

Chicago, I l l i n o i s  

Dow Chemical CO., 
Kenneviclr 17ashington 

General E l e c t r i c  Co. 
Pass Chris t ian,  
Mississippi 

To present a paper e n t i t l e d  
“Audio Visual Training and 
Ins t ruc t  ion” . 

J’c-krded the  American Pover 
Conference. 

4/1L16/6k AttendeC the  American Power 
Conference. 

I!., 3-64 

Invest igate  possible change 
i n  chemical addition t o  
boiler feed va ter .  

Foi- interview regarding 
?osi t ions with Mississippi 
TesC, Support Operation. 

1 -  ) 



VISITORS 

Name 

AF Lillie 
DB West 
DR Hogle 
BB Gillies 

D Thompson 
KC Hoff3nan 
R Singer 

J Fie lds  
D McMacken 

WB DeLong 

W Miller 
ME Harris 
JK Landauer 
CB H e n r y  

J L  Leyton 

Firm & Location Date 

Atomics In te rna t iona l  
Canoga Park, Calif .  

I t  11 I t  

I t  I t  I t  

Brookhaven Nat'l Lab. 
Upton, Long Is land 
New York 

Shel l  O i l  Co. 
San Francisco, Calif, 

Du Pont, Wilmington, 
Delaware 

Lawrence Radiation 
Labs , 
Livermore, Calif, 

Alco Products Co. , 
AK Hackenborth Auburn, N.Y. 

T Comers Travelers Indemnity 
Co. , Sea t t l e ,  \?ash. 

M J  S t .  C l a i r  Advanced Alloys 
Palo Alto, Cal i f .  

DH Tuel Wyandotte Chemical 
Co. , Sea t t l e ,  Wash. 

JJ Schneider Wyandotte Chemical 
Co. , Loa Nietos, Calif, 

IC-16-6 

4-1-64 

c 

4-9-64 

4-17-64 

4-15-64 

l b  -2 0-6 4 

4-21-64 

07-81002 

Purnose 

Test i n s  tal lat  ion and 
s ta r tup .  

Discuss modifications of 
Brookhaven Reactor. 

Discuss preservative material 
and methods developed by 
and ava i lab le  from She l l  O i l .  

Disc-Ass behavior of meta l l ic  
fue ls  . 
Tour of A E i  P i l o t  Plant.  

Discuss technical  detai ls  
of the  emergency generator 
equipment. 

Third par ty  inspection of 
No. 5 b o i l e r  and autoclave 
i n  313 Building. 

TIJafer process development. 

Cleaning compounds . 
Cleaning compounds. 
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