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TEST .RESULTS 

. . DLCS 2130201 
T-641124-A 

,m.DIFIED PURIFICATION :SYSTEM .PERFORMANCE TEST 

Purpose 
, . 

To determirie ' . the. e f fec t iveness  of  p u r i f i c a t i o n  i n  c o n t r o l l i n g  p lan t  . r ad ioac t iva t ion  
. . .  

r a t e s .  

Conclusions ... . .  . . . . 

The effec. t iveness.  of  . p u r i f i c a t i o n  fia ! c ~ r f t i - ~ . ~ l ~ , ~ ~ , p l a n t  . r ad ioac t iva t ion  . r a t e s  was 
de~ernainedl~.t.hrough .comparihon . a f?Ke . : ac$ , i a r  e f f e c t s  prodkced ..£rom p l a n t  .opera t ion  
wi th  and without purff i ca t ion .  ,With the , ,Pur i f  ica.tion..:System; i n .  serv ice ,  the re  
was no apprekiab,le . d i f f i c u l t y  i n  maintaining the. r e a c w r  coolant.  .within..referenCe 
water spec i£ ica t ions .  Ira .addition.;. t he re  .was no discernab.le . increas.e .of cruti: 
depositifon i n  the  ..Reactor Coolant :System as.  determined..by- di 'rect . r a d i a t i o n  .meas.ur.~- 
ments 'of  the  . p u r i f i c a t i o n  ha i rp in  loop. .However, without demineralizati 'on .as  a ,  
cpn t rb l l fng  ,agent,  the  gross non-volat i le  .gamma. a c t i v i t y  l e v e l s  of-  the  . reac tor '  
Coolant increased and the  Bpeci f i c  a c t i v i t i e s  of  ... long-lived . . .  f iss50,n;:jprodu,cts . . . . . . . . were 

.: .';:'. :. a t  .higher . levels .  , .  . . . . .. . <  . . .  .. ..: .., . . . . . .  

. . 
..Some .conclusions can be .made a s  t o  the  e f f e c t  .of no p u r i f i c a t i o n  flow on genera l  

:-': ..-,'::;'.'plant contamination l e v e l s ,  Although Ehe genera l  leve%sc,of water borne .ac, t iv.&ties 
increased during . t h e  . t e s t  period, the  associa ted  p lan t  systems, d&d .not: exceed 
thF i r  l i m i . t s p "  

. . . .  
. . '-=ti . t i '  

.. _ P t  . . . -  . . .and ~ e s  t . Procedare:, . ..  . . . .  . .  . 

Following the  completion o f  DLCS 3620101, R-, general  p lan t  
r a d i a t i o n  l e v e l s  were determined, the  r e s i n  was discharged from the  1BD de- 
rniner.alizer, and a new t e s t .  s e c t i o n  of pipidg was instal1l.ed i n  the  1BD p u r i f i - e  
c a t i o n  ha i rp in  loop. The no p u r i f i c a t i o n  t e s t  was performed i n  accordance wi th  
the  approved t e s t  procedure of DLCS 21301, Modified- P u r i f i c a t i o n  System Per- 
formance ~ ' e s t ,  issued June 15, 1960. The p e w i t h  

. . , t h e L l ~ ~  puri&ation 1oo.p isolate&:and the  1BD pur-if.ic,ation loop i n  . se rv ice  .with- 
. - o u t  . r e s i n  i n  the  deminera l i i e r .  .~o ; l an t  . f l i w  r a t e  through t h e  l B D  pur i f i ca t&n ' . 

loop was regula ted  a t  .approximately 20,000. l b l h r ,  providing flow condft ions Q(' 

siiinilkr to '  those .of .,*&a1 pur ik ica t ion .  The .Coolant .  Sampling ,System was u t i l f z e d  
to '  o b t a i n .  rgac to r  coo lant:.water .sahples:  from the  1BD deminerai izer  in£  luent ,  
f o r  chemical' arid radiochemical .analyses. The 1BD .ha i rp in  .loop was used.  f o r  d i r e c t  
measurement o f  the  . r ad ia t idn  inqrease due t o  crud build-up i n  the .Reactor  .Coo'lant 

: ~ y s t m .  k t  th8 ;begin?ling o f  the' run, and every 300 1 EFPH .therea.f t e r ,  t he  .ha i rp in .  
loop was tempora=,ly isolated!.  ~ p r i n g  .each i s o l a t i o n ,  r a d i a t i o n  - l e v e l  ,mea,surements. 
were .,taken . . ... : . . . a t  . t h e  . v e r t i c a l  and hor izonta l  l$g s h i e l d  penet ra t ions  provided on . the : 

-. : . .. . I . . .. 
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ha i rp in  loop. Af ter  1475 EFPH of p lant  opera t ion  without by-pass pur i f i ca t ion ,  
the  t e s t  was.terminated, genera l  p lan t  r a d i a t i o n  l e v e l s  were determined and the  
t e s t  sec t ion  of piping was removed from the  ha i rp in  loop f o r  performance o f  an 
ana lys i s  i n  accordance wi th  DECS 36501, ) 
Hairpin Loop Sections of  the  P u r i f i c a t i o n  System. 

. . 
~he.:lBD h a i r p i e  l o o p  was not'.drai.ned .and surveyed. the  f  d r s t  time .it :was i so la ted ,  
(june.-..24, ,1960) s i n c e .  the  p lan t  .heat-up, was. a l ready i n  

A por table  Jordan r a d i a t i o n  survey meter wi th  the  ion iza t ion  chamber on an extension 
cord was used to  determine the  r a d i a t i o n  l e v e l s  of  the  ha i rp in  loop. Table V con- 
r a ins  the  meker c a l i b r a t i o n  data. 

. Results  

DLCS.2139201, &d$fied P u r i f i c a t i o n  System Performance Test ,  was s t a r t e d  June 23, 
1960 and concluded September 12, 1960. The p lan t  was operated f o r  about 1475 
EFPH while the  1BD p u r i f i c a t i o n  loop was i n  se rv ice  wi th  no r e s i n  i n  i t s  de- 
m~taera l izer  and the  1AC p u r i f i c a t i o n  loop was i s o l a t e d .  P lant  opera t ion  wi th  
no p u r i f i c a t i o n  exeewded between 773.1 and 2247.7 EFPH of Core 1 Seed 2. The 
da ta  recorded f o r  t h i s  period was included i n  Tables I, TI, P I P  anq IV. 

: ~ a b i ~  :% summari.zes the  . ana ly t i ca l  .data r e l a t e d  t o  reac.tor coolant  .chemical .cont ro l .  
Reference water speci f  icathons f o r  r e a c t o r .  coolant  :were .!maintained .wi th in  the  pre.- 
sdribed l i m i t s ,  although .conductfvity..increased s l ight ly 'dui - fng the  . t e s t .  and aver- . . 
aged Mgher than v a l u e s  obtained preyiously. Four :additio+ o f .  .LiQHoH$ were re- 
qai:red . . f o r  .pH .control.. o f  . the  : ~ e a c t o r ' .  Coo.lant :.Sys tem. 

':  he .obs&ved values o f  gross non-vola t i le  gamma . a c t i v i t y  a f t e r  15 minute decay 
i i c reased  a&. .5 t a r t  -up s f  the  p lan t  and remained about . a  . f ac to r  .of :2'. higher . than. 

.. t;he 'gross gamma l e v e l s  experienced wi th  ..the : + r i f  i c a t i o n  ..System- i n  .service.  . The 
. i i i i i a i  . i n ~ r e a s e  .of . .act iv$ty was due to a .bur'st of  f i s s i o n  .pro&=ts and crud during 
. stark-up. .Without the  .aid .o f  pur i f  i c a t i o q  these  ,ac t ivf - t fes  and crud a r e  .removed 
only  by '  p l an t  :leakage. The :longclived gross won-vo l a t i l e  gamma a c t i v i e y  af  t e r  
,120' hour decay, increased .from .an .average .value .of .2,000 cprn/ml,,. b e f o r e .  fhe  . t e s t  
-.began, ' to  9,000 cpna/ml . a f t e r  :the : t e s t  .began. . The .long-lived . .act$vitf  e s  ranged. up 
to an .average of  . l7,000 cim[nnl..wear . the  .midpoint .of . t h e .  t e s t ,  . fhen decreased fa 
valdes  simf l a r  to  those .observed a t  the  :beginning o f .  the  . t e s t .  The ,Bong-lived . 

: ac$%v9'ty was due almost e n t i r e l y  t o  Iodine-133 and. Xenon-133. Iodine-133 accounted 
f o r  .62% df  . the.  long-lived a c t i v i t y  and..Xenon-133 f o r .  about 30%. 

A l l  ' .data- f w  . f i s s i o n  product actillvities a r e  reported in..Table 1%. . The ,data .shows , - .  
.... some . s&at ter ing ,  but  . i n  .general,  the  speci - f ic  a c t i v i t i e s  o f .  ' f i s s i o n  products .  in . t h e  

. .. . 
, , ,.$. ..; . ::; . . , . .. ..  . 

. r e a c t o r .  coolant  were . a t  -higher : levels ,  .without  . . the .use of  .pu r i f i ca t ion ,  than 
durdng any previous phase .of . p l a n t  operat ion.   he :act ivi- t$,  l e v e l s  .of  . .short- l ived 
f  igsiosa products f luc tua ted  .slight!y 'a£ t e r  . t he  . . i n i t i a l .  build-up; . a?d d$d .not  

. d i  f  f  e r  sf gnif  t c a n t l y  f  rom . l e v e l s  observed during hal f  -purif  i c a t f o n  opera t ion  of  
S,eed 1. . The . a c t i v i f y .  o f  Cesium-138 (32 .mimutes ha l f  - l i f e )  i s  a .  t y p i c a l  example 
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wh&h .averages about :16,500 dpm/ml .during :both .periods. ..The :intermg.diate .and 
~ o w ~ - h i v e d  . - . . . -  f P s s i ~ n  products showrid .increased . .act  iv igy ,  l e v e l s  o v e r .  previous 
See$ 2 .+bse&atiows. The .trend .of Cesium f i s s i o n  products depmpstrates . t h e  
c i rcu&tancei .  .   la$ s p e c i f i c  acti-vf t i e s  o f  .Ce.sium-136 ( I 3  days ha l f  - l i f e )  and 
~e'sium-137 (30 years.. ha l f  - l i f e )  insre,ased by f a c t o r s  of  2 apd 5' &spect ive ly j  
. i ,&ediately a f t e r  s t a r t -up  June .:23, 1960, . and .they :continued to: increase  . u n t i l  
..midwaythrough the  run. ,Cesium-I36 a c t i v i t y  iancre.ased by a-  f ac to i .o f . .P00 , .  t o  

850 dbm/ml.; ; ~ s s i u m  I37 a c t i v i t y  :increased by a . fac tor  ,.of .2O9. tco 2990 dpm/ml. 
, There .:also .was a s'ignef i c a n t  .:increase . i n  .Iodipe-131 . (8.05 days hal f  - l i f e ) .  f $ssion 
.produst ..@ctbvi$y. It increased . t o  .a  maximum o f .  64,000 dpm/mIp which. .is the  
highese.  value observed during: Seed 2. . While . t h i s  ibhcrease . i s .  laifge, . i t  .was 
probab&g due .to. load swings and efu.dent t r a in ing ,  s i n c e .  the  . . iodine . a c t i v i f y  
leve'ls declbimsd wtth .stead,y starre ogsrat ion. .neaz . t h e  .end of  . the: run. , Evidence 
wbidh might .'indbcaite the  ef f ecf fvewess ,of .pure£ icat ion .f s the  .obsematbm s f  
.~romfwe-$2 (35. kaurs.  h a l f - ~ f f e ) .  .. It .was .neber de tec ted  during :%Seed. P a p e r a t i o n  
or. dklping Seed 2 opera t ion  W ~ B W  the  .:PenrFf kcat ion Sys tem was. iqq . services  .. However, 
dukkhg ' no . gurid$eagiow. i t s  speci f  +c .ac t iv i . ty  a t t a i n e d  a .  maximtnoa v a l u e .  o f .  2,000 
gpw/rmlb .-- ; 

i4t thbs :time, ~ h e  d a t a  i n d i c a t e  . t h a t  p u r i f i c a t i o n  i s  e f f e c t i v e  i t  ,controf l i n g  ': 

. the  concenttaeisw .of. . long-iived . $ i s s % ~ w  prsducts ,  .but  'it . is d i f f i c u l t  . t o  eval -  
uate! tltae:'effgettivewess o f  .gur.ifica.tion..ip ~ o n t r ~ l l i n g  , f i s s i o n  .products, s ince .  
sfu'sh'l ko the  .analysis is a comparisaw f ace fb i  ey l e v e l s  whf l e  &stabIiehimg 
. t h e  .ef f a c t s  s f  any re levan t  .va~%abl .es .  .For examg~le, when .@asmparing I& purlf % -  
eaki6n data wtth. Seed' B .data,  . t h e r e  is  .m way of  e s t a b l i s h i n g  thatt:the f i s s i o n  
Ipksiict a s t i ~ i a y  was equbtrcnlent during both periods (addi t ibns  'bf""%odbne .products 
&in -£tiel may. be d i f f e r e n t ,  etc . ) .  ,Also , .  these  .are cons idera t i sns  necessary 

. .  . . . 
when making comparisons with pre i ious  . Seed.  2 data.  The .kfmi.ted .data .acquired 
. b r i b r  . t? ope ratio^^ w i t b u t  pur id ica t ioh ,  .suggests  the  . p a s s i b i . l l t y  t h a t  f tssiom. 
.pp$dGif . .acet~v$ty had .mr: reached eq~9Biibrik.y~ - d i e .  t o .  the  pur i f  i sagion hal f  - 

I l i f e .  . . .  
. . . . . . . 

. data f o r .  r eac to r  c o o l a n t  corrosion products a r e  s b y b  i n - ~ ~ a b i e  :.III. - The 
concehkration o f  .water:borne :corrosion produsts  w'as approx&mately . . .  45 .ppm when 
. t h e  . p l a n t  returned . t o  power. af t e r  .being cooled down .for seve ra l  'days, .The 
.concentrat ion a f t e r  two says opera t ion  .decreased to  a .range .of . 2 .  to  6 ppb 
and-.linc;eased during ,power and ' temperature t r a n s i e n t s  . t o  approximately. 10 . lto 15' 
pqbi. 1 

. 
A' .~&nha>~ o f  . d a t a .  co'ncetning the  radba.tion inteirisfties (on c o n t a c t ) .  o f  .the.. PBD 
ha5rgih .loop is  gi-ven i n  Table ,IV. . There :was .no trend .apparent . . throughti t  : t he  
..test and : . there .were .no. s i g n i f i c a n t  .cha@ges .in. r a d i a t i o n  'ievels. .:The r a d i a t i o n  
.. 1&elb measured 3 ..hours a f t e r .  i s o l a t i o h  of  the  ;hairpin .Poop. va r i ed  betweeh :20 
.and- 55 mr/hr .  . The .;bevels i n d i c a t e d .  tha t ' : t he re  :was no d iscernable  , increase  ..of 
.crud deposi t ion  . in- . the  .;Reactor:Coolant :System during .no p u r i f i c a t i o n  .operation. 
This conclusisan was corroborated by t e s t  r e s u l t s  L%CS 3410102 and 05, ,&?&rbal 
Radiation Levels o f  Reactor Coolant Loop P i ~ i n g  bhd Components; perfarruetd 
d e m b e r  12-16,.1960, respect ive ly .  These r e s u l t s  fa- 
dica ted  . t h a t  .thePe :was ,$ s i g n i f i c a n t  increase  i n  r a d i a t i o n  . l e v e l s  from .operat ion 



.w'itho'bt pur i f i ca t ion .  The majori ty o f .  the  :points surv,eyed i n  ... t.he .coolant  ..loops 
had r a d i a t i o n  level i  varying from 2 to  5 .mr/hr. - .These r e q u l t s  a l s o  repor t  . the 
. e x i  s tance  o f  .'''hot spots" wi th . . levels  ranging .from 90 .  to  400 :mr/hr.  his v e r i f i e s  
. t h a t  .'ti'h-re i s  c,orrosion :product :. ' 'Plate : ~ u ~ " , . . . b u t  .none. ..of .the. :ho t . s p ~ t s  showed 

. . ,  

s igh i f i ca t j t  . _  . ., changes, i n  r a d i a L t i o ~ . ~ l e v e l  d b e r  the  n o  pur i f ica t ion 'p@iod. .  I . ... . . . . 

Cl*epkoblem af :operation wi th  no- purification i s  t h e  build-up o f . i f c t i v i t y  o n t h e  
s k c ~ h d a ~ ~  s i d e  .of t h e  Heat Exchangers. .The s m a l l  . leaks  which , .a-~e'~,normally ;?o.t"a 
pro'blem' lE.gka . ..... .remained constant ,  .how'ever the  ,amount ..o.Z.. ac t jv i . ty  introduced per m l  . o f .  . 

ge.,increased. . This me.ans t h a t  . t h e  cons tan t .  r i s k  . o f '  c d * t a i i n i t i n g ,  . the  . . b o i l e r  
'ptesent'.duribng fhe:no pur i f i ca t iq .n  . t e s t ,  .. . . ... : 

Radiation surveys can give an ind ica t ion  of crud build-up, however, a  more complete 
evaiuat ion  w i l l  be ava i l ab le  with the  issuance o f  DLCS 36501, Analysisa* Radiation 
Measurement of Hairpin b o p  Secf ions of  the  .Pur i f i ca t ion  .System, which i s  being 
performed on the., t e s t  sec t ion  of  piping i n s t a l l e d  f o r  the  no p u r i f i c a t i o n  t e s t .  
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REACTOR COOLANT' CHEMISTRY . . 

. . 
Gross Non-volatile 

'81 1/60 BD-BIX ' 
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' . TABLE11 

T r a i n i n g  Schoo l  Operat ion  - C r i t i c a l i t y  once  p e r  s h i f t  and  approximately 112 hour a t  35% r e a c t o r ,  power 

. . 
. . 

. . . . . . 
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Core I Output Section Section 

Date T h e  EPPB mw m r  /hr m r  /hr 

MODIFIED PURIFICATION SYSTEM.. 
PERFORMANCE TEST. 
DLCS2130201 (T-641124-A) 

LEVELS 

. . ..I.. 

*Remarks 
. .  . . .  . 

.> 

Lqop f i l i e d  and isola'ted. 
Loop returned t o  service. 
Loop isolated. 

. . 

Loop returned to  service 
Loop isolated. 

.Loop returned t o  service 
Loop isolated. . . 

Loop r e  turned . t o  service.  
.Loop f solated. 

Loop returned, t o  servf ce. 
LOOP isolated ,, 
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TABLE V 

METER CALIBRATION DATA 

'- ' Calibration h t e  (Source 'Co'.60) 
815 160 
mrlhr . 

6110160 
mr /hr 

Calc. 

. ""5 

..io 
25 
,5 0 
100 
250 
500. 
1000 
1500 

. .I 

71'7160 . , 

. mrlhr 
Calc. 

.5 
10 
h 5 
54 
n'00 - 

15 o 
25 0 
5'00 
10a0 
1500' 

. 

i . Meas. 

5. 
11 
2 8 
58 

' ' 110 
255 
500 , 
1000 

' 1500 . 

, . > .  

:Calc. 

5 
: ' 10 

' ,25 
50 

. 100 
L50!. 

. 250 
500 
~ O P O  
asoo 

Meas, 

.'5 
1 . 5  
i 6 
54 
105 
i45 
250, 
5 00 
1000~ 
15'00 

. 
. . 

Meas. . 

5 . 7  
12 
28 
6 0 
115 
;155 
'250 

. ,500 
1000 
~500 1 .I 
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June .I960 

June .24- Reactor c r i t i c a l . ,  sys tgm t e p p e r a t u r e  5 0 0  P and pressure  1800 . I . .  psig .  
The .main u n i t  .generator  was' placed on . the  . line..,and 'gross output  - .  . 

" 

increased to 58 mw. . The :1A, . 'IB,. arid 1 C  reac.tor coolant  .pumps on 
. . _ .  . f a s t  .speed.- The I D  coolant  .loop i s o l a t e d  wi th  . the :lD reac to r  

cog 1an.d pump of:f. : The 1AC p u r i f i c a t i o n  deminer-.alize~.wa.&~.im~la:~d~~ .- 
. . 

.. .. 
. The :1BD pur i f , i ca t ion  :demineralizer . i s  . in  . serv ice  .without .-resin:' 

' 

(The . r e s i n  .was f lushed from ' . the. 1 B D  demineral izer  .on ..June ,179 ,1960) . . . 
1120 1BD.  h a i r p i n  .loop i s o l a t e d  

,1210 1BD ha i rp in  loop returned to se rv ice  
I218 .Load increase? to  6.7.5 mw gross  
1355 Load decreased .ko.:,57 mw gross 
1800 h a d  inc.reased . to  '66. mw gross . , 

1824 .Safety shutdown and main . .generator  , o f f  . t h e  . l i n e  . 

0440 Reactor c r i t i c a l  wi th  primary system temperature 497 F and pres- 
su re  1800 psig. , 

nh58 Generator synchnrnized 
1710 Load increased t o  32 mw gross 
1011 Load increased t o  67.5 mw gross 

June 27- 

Load decreased t o  k 2  mw gross 
.a Load decreased . t b  52 mw gross 

I D  coolant  .. loop depressurf zed to primary. s torage  .tank' pressure .  
i ~ o a d  . . decreased . t o  .37 mw :gross"' . .. ." . . 
Load i n c r e a ~ e d  . . t o  67 mw:igrqss 

I D  coolant  .loop steam flushed .a id  drained 
Load decreased . to  53 mw gross  
.Load .decreased .to 47 mw. gross 
..Load increased to 6165 mw' g ross  
Mad h i - e a s e d  to  :67.5 mw gross  

0708 Load .decr&ed . to '  54 .mw gross  
.."..*.. .. -. O$ 35 Load i.ricteased . to 67 i w  gross 



TEST RESULTS DLCS 2130201 
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T-641124-A- 
M Q D I F ~ E D  PURIPl CATION SYSTEM PERFORMANCE %EST 

... 
Log of Events. 

(cont 'd) 

Ju ly  1- 
. . 

1838 T h r o t t l e  t r ipped and'mafn generator  of f .  the  l i n e  
191 4 Generator synchronized . . 

' . I950 .Lo,ad increased t o  48 w~ gross  
Z320 . Load increased to, 67 mw gross  

. . 

Ju ly  7- 

8783 Load decreased t o  50 nlw gross  
095 0 Load increased t o  67 mw gross  
lo45 PBD ha i rp in  Poop i s o l a t e d  

' 1.380 . .]ID coolant  loop f i l l e d  t o  top of: l D  r e a c t o r  coolant  . .  pump . vent  

0718 1BD hafrgin. . loop returned t o  se rv ice  
0720 Load 'decreased t o  56 mw gross  
1110 Load increased t o  67 mu gross  
2210 I D  r eac to r  coolant  Poop drained 

,1645 Main generator  taken off  the  l i n e  . , .. ,. 

1721 A I L  con t ro l  rods placed on the  bottom o f , t h e  r eac to r  
1750 BA, BB and PC r eac to r  coolant  pumps t r ans fe r red  t o  slow speed 

Ju ly  10- 

0630 . 1 A  and ' lC  reac to r  coolant pumps removed from se rv ice  

1122 Reactor c r i t i c a l ,  pr idary  system a t  temperature of 4 9 4 : ~  and 
pressure  of 1 . 7 5 0 ' ~ s i ~ ; .  l A ,  1 B  and 1 C  r eac to r  coolant'pumps:k%n, . 
f a s t  speed 

'1229 ' Main ge'nerator on the  l i n e  a t  load of 4 5 . m  gross 
1420 Load increased t o  60 mw gross  
1820 ' .  . Main generator  taken off the  l i n e  



TEST RESILTS DLCS 2130201 
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MODIFIED PURIF~CATION SYSTEM PERFORMANCE TEST . . .  

Log of Events 
(cont 'd) 

. . 
. . .  . . 

,July 11 t o  
..' Ju ly  17- From July .  12 through Ju ly  15, . s tuden t s  from the  -Nuclear. T r ~ i n i n g  

' . school performed s t a t io l i  s t a r t -ups  ,and shutdowns,. and' tlae r eac to r  . 

. . was c r i t i c a l  f o r  a t o t a l  of a $ p r o x i m ~ t e l y  26 hours. On J u l y  14 
. . . . the  PAC .gur i f  i c a t i o n  deminerai izer  was 'flushed and on -July . I 5  t h e  

. . . '  . BD . r e a c t o r  coolant  loop was f i l l e d ,  hydroptested, and made avaf I- ' .  
. . 

ab le  f o r  se rv ice .  .. , .. : 

. . 
On Ju ly  17 the  primary system was cooled t o  170:'F and 250 p$ig to  
permit,.pllaciwg the  'ID Poop i n  service ,  The p l  a n t  was .heated'"rip 

. . wP!h fhow in four.,  loops and. a l l  the  . reac tor  coq l in t  pump.s o p e r i t -  
Ewg on slow speed. 

Ju ly  3.L 

BB r eac to r  coolant  pump removed from service .  PA, 1 C  and I D  
r eac to r  coolant  pumps t r ans fe r red  t o  f a s t  speed. 
Reactor c r i t i c a l ,  primary system a t  temperature of 494'F and 
pressure  of 1790 ps ig .  
k i n  generator  put  on the  l i n e  and load increased t o  35 mw gross., 
Load increased t,o 57 mw gross  I 

Eoad decreased t o  17 mw gross  
Eoad decreased t o  5 mw gross  
Eoad increased t o  25 mw gross  

Load : increased t o  34 mw gross  . . 
Load; increased t o  41 gw. gross  .. . . 
Load iricreased t o  48.I.m gross  
Main generafor  taken o b f : t h e  l i n e  . .. 
A1.l  con t ro l  rods placed on the  bottom of the .  r eac to r  

Reactor c r i t i c a l ,  primary system a t  temperature of 490;F and 
pressure  of a 0 0  psfg .  
Main generator  on the  l i n e  and. load increased t o . 4 7  mw gross  
'Load .increased t o  61 mw gross  

. . Load decreased t o  48 mw gross  
Load decreased t o  34 mw gross  
Eoad increased t o  61 mk gross  
Load increased t o  64 grogs 



. . 

TEST RESULTS, DLCS ,2130201 
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. ' MODHFHED' . . PURIFICATION SYSTEM PERFOWCE . .. ' TEST 

Log of Events 
(contl.d) . . 

-. . 

. , 

Eoad decreased t o  25 mw gross '  . .  ' . 
. .  . 

. ' . , Main generator  taken off  'the l i n e  ' . 

ALP contro l  rods placed on ' t h e  bottom of t h e  r eac to r  :: . 

Reactor c r f  t i c a l  , .  primary syskem a t  temperature of ;480i.F and 
pressure .  of 1800 , p s i g .  \ G:: 

Main generator  put  . .  on' . t h e  - l i n e  and lqad increased to. 25 uk . - 

Ju ly  23,. 

Ju ly  24-. 
.. . 

. Ju ly  25- 

Load increased t o .  54 ~IW gross 
Load increased t o  60 '8 gross  . 

Load decreased t o  34 mw gross  
' 

Load increased t o  48 ~ 'gro'ss- 
Load increased t o  60 uw gross  

. . Main generator  taken o f f  the  l i n i  ' ' 

ABP contra1 roils placed on t h e  bottom'pf , the r eac to r  
Reoctor c r i t i c a l ,  primary system a t  temperature of SlO. ,F, and 
pressure  of 1800 ps ig .  . . 
Main g ine ra to r  put  on. t h e  l i n e  .' 

toad ipcreased t o  15 mu gross  
Eoad in t reased  t o  25 mw gro'ss 
Load increased t o  34 m gross  

Load increased t o  48 mw gross  
~ o a d  increased to 57 & 'gross 
Main generator  taken o f f  'the li 'ne.. ,.. 
A l l  rods placed on tke  bottom of t he  r eac to r  

Reactor c r i t i c a l ,  primary system 
pressure  df  1960 psig.  
Main generator  put  on t he  l i n e  

' 

Load i.ncreased t o  25 ,mw gross..  . 
Load ,increased .-to 34 mw'  g ross  
Load' incr 'eisedl ' to  48 mw gross  
Load increased t o  54 w gross  
Load increased t o  58 mG g r o s s . .  . 



. . 

. TEST RESULTS DLCS 12138201 
. . 

' T-6b1124-A 
MODIFIED PURIFICAT~QN SYSTEM .PERFORMANCE TEST '.. 

. , . . .. 
, 1. . . .  . . 

Log of Events 
. . (,cont 'd) . . 

. . 
. . 

Main generator  t iken  .off the  l i n e  
All1 r i d s  placed on ' t h e  ,bottom of t he  r eac to r  . 

Reactor . c r i t i c a l ,  primqry system a t .  temperature df 490 ;F .and 
p r e i s u r e  o f .  1785 ps ig ;  . ' . '  . . 

Main generator  p u t  on the, :- l ine and a t  10 & gross 
t 
2. 

. . .  . .  , 

I,otad, i.n.crecased . tg, 43 m i  gross  
. . 

. .  ad 'fncreal8ad to .  48 m . . . .  . . 
, . --_ ~ o a d  f ncrqased ' t o '  54 IUW. .\. 

.. . . . 
load . increk3ed-, . t o  5 7 iuw gko$s' .. : 

, ' .  

. . . .. . . 
, :  ~sad"dec'r&aed . ' t o .  33 & gross  , . .  i 

' ,  . M a i m '  generator  taken off. .  t he  l i n e  , :. 

. ' ,All. con t ro l  rods placed on the  bottom, of the  reac to= 

. . 
-' . ' ~e igc to r  c i f  ti c a l ,  primary system a t  temperature of .:507; 
' . pressure '  of 195.0 psfg.  

Main .gut on the  l i n e  
Lqad incraaqed t o  34 mw g ross  : 

I Load increased (to 45 mw gross  
- . , Load increased t o  60 mw gross  ,' .. 

,F and 

Loag . ' increased t o  65 mw .gross,  primary system a t  temperature of 
526) F' and pressure  .of 1985. psig .  
Main generator  taken off  the  l i n e  
A l l  cont ro l  rods placed on the  bottom of the  reac tor  . . 
I A ,  1 C  $nd 1 D  r eac to r  coolant '  pumps t r ans fe r red  to'  s lw. speed . .  . 

Reactor c r i t i c a l ,  primhry system a t  temperature of 5 17':'F. ' -..'.':.:''' 

Main generator  placed on the  l i n e  
~ o a d ' a t - 2 5 ' m w  gross  . . 

~ o a d ' d e c r e a s e d  t o  21 mw gross  
Main generator  taken off  the  l i n e  
A 1 1  contra1 rods placed on the  bottom of the  r e a c t o r  '.. 

Reactor c r i t i c a l ,  primary system a t  temperature of 478:F and:.."" . :,' . 
. , . . w:zmLn . f  - - 

pressure  of 1800 ps ig  . 

b i n  generathr  put  on t h e  l i n e  . 
, . Load increased f o  21 mw gross  , 

s a f e t y  shutdown and main generator  of f  the  l i n e  
I A , .  1 C  a n d  1D r e a c t o r  coolant  pumps t r ans f  er red  t o  f a s t  speed I ,  



TEST RESULTS . . DLCS 213020% 
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MODIFIED PURIFICATION SYSTEM .PERFORMANCE TEST I ) :  . . . .  . 

. . . . 
.. . 

..: . . .  . 
Log of   vents 

.... . .... . (cont 'd)  , . . 
. . - ... 

%A, LC and I D  r e a c t o r  coolant  pumps t r ans fe r red  t o  slow speed 
Reactor c r i t i c a l ,  primary system temperature a t  483.5-F and 
pressure  of 1800 ps ig  
Main generator  put  on the  l i n e  and increas ing t o  21 mw gross  
Load increased t o  22.5 mw gross  
Main generator  taken o f f  the  l i n e  
A11 con t ro l  rods placed on the  bottom of the  r eac to r  
BA, l C  and I D  r eac to r  coolant  pumps t r ans fe r red  t o  f a s t  speed 
%A, 16 and 1 D  r e a c t o r  coolant  pumps t r ans fe r red  t o  slm speed 
Reactor c r i t i c a l ,  primary system a t  temperature of 413 F and 
pressure  of 1800 ps ig .  1 .  

&in  generator  pub on the  f i n e  
Load increased t o  20 mw gross  

hila generator  taken off  the l i n e  
' . . . A 1  ll contro l  rod's placed on the  bottom of the  r e a c t o r  .. 

Reactor c r i t i  c a l ;  primary system . a t  temperature of 473.5"F and 
p ressure .o f  1800 ps ig .  
Main generator  put  on the  L i n e d  a t  5 mw gross  

' Load increased t o '  2'2 mw gross  . . 

Main genePator taken off  the  l i n e  
I A ,  PC and 1 D  r eac to r  coolant  pumps . .. .. t r ans fe r red  ,.,: (:...?.. . t o  f a s t  speed. 
r e a c t o r  coolant p~iqihpii;if:-.&n;:ser.v;ic6 :on .  biast! speed. 
ABB r e a c t o r  coolant  pumps t r ans fe r red  t o  slow speed . 

A l l  r eac to r  coolant  pumps t r ans fe r red  t o  f a s t  speed 

. . 
. .. 

A l l  r e a c t o r  coolant  pumps t ransfer red  t o  slow speed 
A 1 1  r eac to r  coolant  pumps trans6erred t o ' . f a s t  speed 

. f ~ ,  1 C  n d  1 D  r eac to r  coolant  pumps, t r ans fe r red  t o  slow speed. . 
f'B r e a c t o r  coolant  pump removed from service .  
Reactor c r i t i c a l , .  primary system a t  temperature of 5 1 0 : ' ~  and 
pressure  of 1900 pqig. 

d 

Main generator  put  on the  l i n e  and a t  5 mw . g r o s s  
Load increased t o  15 mw gross  
Main generator  taken o f f  the  l i n e .  
A l l  control ,  rods placed on the  bottom of the  r e a c m r  



. . .  . . . ., . 
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. . TEST ~~ESULTS.  DLCS 2130201 ' 

. . 
, . - 1. T-641124-A . . 

: ,  MODJFI~D PURIFICATION SYSTEM PERFORMANCE TEST. 
. . 

. . . .  . a . . 
. . .  

. . 
. . , . . _ . t i  

. . . . . .. , Log of Events , .  

'' (cont'd) 
. . 

. . . . 
. . .  

',. Augus't .l- . . . . . . 
. . 

'. l A i  . l C  'and 1 D  reactor coolant pumps trknsf erred t o  f a s t .  speed ., . . .  
1B.  r'eactor coolant pump pu t '  i n  service on f a s t  speed . . . . .  : 

." .. 1l% reactor coolant pltmp removed from service 
Reactor cri ' t fcal  
Main generator put on the l i ne  

iLoad increased t o  40 mw gioss  . . .  . . ' 

Load decreased , t o  5 k' gross . . 
. . Load ipcreased t o  23 mw gross , 

Load increased t a  43 mw gross .. . 

. . 
Load. decreased. t o  q', mw gross, primary sy s tern a t  temperature of ,  

. . . . 
,500 F'.and. pressure of. 1800 psig., . . 
Load In'creased t o  55 mw gross .' 

Load decreased t o  43 m gross' 
h a d  increased t o  63 mw gross 
Load decreased ta 43- y gr.oss 
Load. decreised t o  23 raw r o s s '  
Load decreased t o  5' & gross . . . . 

,Load increased t o  63 rnw gross 
. . . . 

. . . . . . .  
. . .  . . 

. . 

Load decreased t o  20 mw gross 
, Load increased to  59 mw gross 

Load decreased t o  50 mw gross 
Load decreased t o  40 mw gross 
Load Increased t o  50 mw gross 
Load-..increased t o  .64.5 mw gross 

Load decreased t o  50 mw gross . ' 

Load decreased t o  38 mw gross 
. ' : Load: increased . . to 45 .mw gross 

. . . . Load ' in,crea'sed t o  60 mw,.gro&s . . 

. . . .  Load inc,reased . . to .64  mw gross 

Main generator taken o f f  the  dine . . 

A l l  control rods placed on ' the  bottom of the reac,tor - .  . . . . 
. . . .  PB reactor coolant pump put i n  service on f a s t  speed 

. . . .  Reactor critica1,primary system .at temperature of ?50~:F ' ' .:' . . . ' - . 
. . 

. . . . .  . . .  . . . . . . . . .  . . .  . . . . . . . .  . . "  . . 
. . .  . . . . . . . . 

. . .  . . 
. -19- . . .  



TEST RESZKTS DLCS 21.30201 
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. . .. , . . 

August 7- 
, ,iC, 

. .. 
. .  . 

. 1205 
. ~ s a o .  . .. 

2050 

.,Log of '  Events 
. . 

. .. (cont 'd) 
. . . . . . 

. . . . 

' 

..Main .generator put  on the lirie' and a t  8 atw gross  
. .  . 
- . Load increased t o  48. mr3 gross  . . 

" I . .  . . ... - 
PBD' h a i r p l n  loop. i so lg tdd . . . . .  . . 

' 

Load. increased t o  60 -M: gross  
Load increased t o  66 & gross ' . .  

. . 
1BD. h a i r p i n  loop returned t o  . se rv ice  

. ,. . .. . .. . . 
. . 

Load &&eased t o  28' :my gr'oas ' . .. 
. . 

. . . . Loid increased to:'48 qnw gross .  
' Load Cncreased to. '65- &. g r o s s , .  primary system at'' tempetature of 
500.F and pr .essbre 'of"1785 psi'g ' .  

. . 

August ".8- 
. . . .  . . . 

' . . 0120  sad increa,sed. ' to  66. mw gross  
I 

. . 0707 Load decreased t o  47 IIIW gross  
. . 08 30 . . ' . Load increased t o  66 & gross  

. . . . 
August .lo- . . 

Load d i c r i i a e d  to  60.5 rn gross  ,' 

Load i n c r e a s e d - t o  65.5 mw gross  

. . .  . 
. .  . : 0652 1 

. . . . Load decreased t o  50 mw gross  
. . . . ' . o j o 3  . .  Load decreased .to 37..mw gross  

. 0727 :-- . , Load, increased t o  49 ,mw gross  
' . 0920 Load increased t o  66 IUW gross 

. . .  

; August 13- . ' ,  . . . . 
. . 

Performed rapid  s t a t i o n  shutdown i n  accordance with,DL.CS 34401 
1 B  r eac to r  coolant  pump removed:from se rv ice  

., ' 1 ~  reac to r  coolant .  loop main hydraul ic  valves ci'osed . ' . , 

1 B  r eac to r  coolant  pump pu t  i n  se rv ice  a t , s l a w  speed with loop . . :  

by-pass valve open. 
. .  . 

Performed xenon t r a n s i e n t  t e s t  DLCS 1560109 ... . . .  . . . . . .  
. . 

. . . . 



TEST RESULTS DLCS 2130201' 
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Log of Events 
. . .  . . : (cont8d)- 

. . . .  . . 

August 14- .. . . 
. . 

. . . . 
I .  

1 B  reactor  coolant pump removed from service  
1 B  reactor,  c ~ o l . a n t  pimp put i n  service  a t  slow speed 

: .  

. . . . .  . . 

I B  reactor  coolant pump removed from seyvice 
1B reactor  coolant loop main hydraulic- valves opened and 1 B  
reactor  coolant pump put i n  service a t  f a s t  speed. 
1 B  reactor  coolant loop by-pass valve closed 
Reactor c r i t i c a l ,  primary system a t  temperature 500 F and 
pressure of 1790 psig. 
Main generator put on the l i n e  
Load increased t o  37 mu gross 
Load increased t o  58 mw gross 
Load increased t o  63 mw gross 
Load increased t o  66 mw gross 

. . 

August i8_, = .  

1 ,  . . .  ! 

Main generator taken 'off the l i n e '  
. . 

August 19-' . 

.. 0029' ' Main gener*tor put on - the  l i n e  and a t  10 mw gross : 
"0035 . : , Load increased . t o  47 mw gross 
065 0 Load increased t o  66 gross 

. . .  

August 22,: . . . . . . , .  . 

0610 1BD hairpin  loop isola ted 
2130 . 1BD hairpin  loop returned t o  service 

August 26- 
.: : 

. , 0315 , . Safety inser t ion  . . 

September 1- . 

a600 . . 1BD ha i rp in  loop isola ted , 

.+ 2.110 . ., 1BD ha i rp in  loop returned to-service  
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IKIDIFIBD PURIFICATION SYSTEM ,PERFORMANCE T ~ S T '  
,, . .  

. . Log of Events , . . . .  . 
. . . (cont'd) 

'. . . . . September . .  6- 
. . . .  . 

1640 ' . Load decreased t o  50 ahw gross . ' 
.*T.," * .. , . 

,1743' , .. . Load increased' t o ' 6 l  mw gross 
. . . . .. , 

. ,. . .  . 
. . September .7- ... * .  

. . . . 
. . 1305 ... Load .decreased t o  50 uxw gross . , . . , .  

1406 Load increased t o  $6 mcJ. gross ' ' . .  
. .  , 

. .  . 
. . . . 

, .  . , 

. . 
. . Septemtper 9- . .  . 

. . . : . . . . .  

0600 PBD hairpin loop isolated 
. . 21300 . ' . 1BD hairpiri . loop .-r'eturned t o  service 

. . 
. .  . . . 

. . 

. . . . 

. . . .  ., 
. % 

i . . . . . . 
. . . . 

. . 

. . . .  ' 
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., . 
' . . ,<  . .. . .. . . 

. .. . . . . 

. . . .. . .  ' R = s { ~  . . ts Prepa ied  " 
.. . : 

. . .. . . . '  ' ~ e s u l  t e .  Reviewed 
: ' . . 

. .  . . .  . 

. ; 

'.:. . . .. . :  ro roved ( ~ u ~ u e s n  
: : . . .' . . . . . . 

. . .  . .  . . 
. . 




