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DISCLAIMER 

This report was prepared as an account of work sponsored by an 
agency of the United States Government. Neither the United States 
Government nor any agency Thereof, nor any of their employees, 
makes any warranty, express or implied, or assumes any legal 
liability or responsibility for the accuracy, completeness, or 
usefulness of any information, apparatus, product, or process 
disclosed, or represents that its use would not infringe privately 
owned rights. Reference herein to any specific commercial product, 
process, or service by trade name, trademark, manufacturer, or 
otherwise does not necessarily constitute or imply its endorsement, 
recommendation, or favoring by the United States Government or any 
agency thereof. The views and opinions of authors expressed herein 
do not necessarily state or reflect those of the United States 
Government or any agency thereof. 



DISCLAIMER 
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' . .  . 3 . .  . . . . 

. . .  . . . .  . . . . . . . . 
. . . . . . . .  . . : . .  . . . . 

. . . . . . .  ;hs3k. . . . .  ,; . . .  . . .  . . 
. . 

. .  . . . . 
( . .  . . . .  . ,.:'.?, % s ::.:. . . . . ; . . . .  . . .  ' .  . . . . . 

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

. . .  .. , I. , ' . . . . :. ' . 
. . 

. . . .  . . .' . . . , '&fa ' *it ..was ph~<ormed t o  determine t h e  magnitude, . . . .  a+. .sburce . .. . of prilpry: . . . .  cooiint . . .  . ,. 
. . .  . . 

. . .  , .  . '..:%tutor .-.l&akake. :f mm .the. .Reacto= molant  :Syst&. ,. ., . . 
...:.. . . . . . . . . . . . . . .  . , .  ' 

' ... . : .. . , . . .  : . . .  . ,  . , . . .  " .  . . . . .  ..: . .  . . 

. . . . .  
, . 8 . .  . . . . 
. . . . .. .. . . . . .  . . . .  T h i s  . t i s t  detekineci  tha t  p r e s ~ . v r $ z e ~ '  reLiaf volyes 0 6 ~ ~ 1 5 . 6 ~  and lO,ac-~o&l  . . . . .  

. . <. . .. . . . - .  ' for  ..8W., .of the. -combined . . . .  : leakage .o& .56 hr ,fro& .:: i p r e~su re  .:reZi.ef and .ra&.tor . " 

&l+cf .vislves'. .Thi-s . toti t i  ..ieiikqgC. .is ibodt.: 24% ler&.than...the- .avcrhge :leakage : 
. . 

. . . . .  . .  ... . , .  . . . . . .  . . . . .  . 
'. fog . the ' t h e e .  :prSor. perfo.rmances. Temperature :ireasu~eieats'  'at. .the ;4f loop ,.rcl%k£, , . , ; . ' .  . . . . .  . . 

, . . . . . . . .  . ,. 
. . 'valvee, f@e 2 $urific'ation :.loop r e l i e f  v.loes 4nd :the prose'urizer . . . . .  :p~lof ; . re l '$ef  . . . . . . . . . . . .  . . .  

. . . A .: . . v a ~ v e  :indicate . thret  .: these :have :mi .:signiffcant ..t+age. : .  . . . . .  
. . .  . ' ,  I . .  . , .  . . , . . 

. . .  . . . . . . .  .. _ . . . .  : . . , . .I .. 
. . .  . ., 

. . .  .i ' . . , . . . . . .  , . ( .  . . . . . . . .  . . Tot81 :leakage ,of . p r t a r y  coolant. water calculated . fo r  tihis .rest .was .26 gol/hr ' . . .  . . . . . . . . .  . . .  . . .  . . . :  
. . . . . .  . . .  . ..: . . . -  . 1 sf'..which ... 13 .!2%5f..could :not, be accoupted .for by. t he - .dab t . .  ,:A ;larg= :p=rcm.tagtk :of . .  . . 

. . . .  . . . . .  . . .'-.tMe  accuracy may be':.caused .by. 'the pottermeter. ~ Q i e a l  .Totalieer u o d - . t o .  ". ' . . . . . . . .  : . .  .. *. , . ? .  , .  
' : . ,  ..,d$termine :the charging , p u ~ p  .makeup ' to the:Reacgor Coolant .System.: ' The .:26. gal/ , 

' . . 
. , . . . . . . . . .  . . . . .  -. ".' hr :leakage ' f o r  t h i s  . t e s t  . i s .  greatct  than determined i n  pr ior  performances. 

. . .  . . .  . . . .  . . . . .... i.,l .."'. ...... . ,  . . : ;nction ,&& ,.thiti.t.d &':i2lbrrti ~ t h ~ P o ~ t e & a ~ ~ r . , : T o t r P f r e r . ~ # ~ c r  i tj? the : 
. . , . next, perfsrniance,.of thge tee*, . '  . ' . . . .  . . . . .  

., . . . . . . .  . . .  ; T h i s  test.&.. sokd6cted inaccordance with appro$ed proCedurO .DLCS .21101,, . . . . . . .  . . . . . .  
. - 

' . ~ e r i o d i c : : ~ e a c t o r  Plant Leak .Rate Test, . F i f t h   IS^, datc'd 0ctober..20, ,1960. ' ' 

. . . . .  ..Testing was done with ... the 'plant .operating ,at  ,65 gxioss 'MW .using the 11, 1C .&d 
t ; ;  . . . .  , 1 D  loo,ps .with..lA loop iso'latad. ; , , - , .  , ' I .  . . .  . . . . 

. . ? . . :  
<;. . . .  . . 

. . 
. . . . - .  

3 . .  - .- 
. ( k l . : ~ a n ~ ~ . r g : l l ,  1961,the.  ~ l ea l ro re  r a t e s  o f  : i F d i t r i d ~ a l p ~ e e s u ~ i e s r :  r e l i p f  v a l b  
36-Hl5-1 and 1 0  a i d  e e a c t o r  r e l i e f  valves b6-H15-2, 3, 3 .and 9 were detarmined ' 

':ueIag t h e  :'p*&&tly, k s  d i e d  c ~ l l e c ' t i ~ n  : i c s sc l  .and assoc.ioted ' equipiasnt .. , . 

,. water . in  :.the : ' l ine .be.tween.'ea&h : re l ie f  .valve .a$d..$ts -'-tor 'operated .valve .was; 
' . 

drainkd i n t o  the biow-of f tarzk'b:,. c Y c l n g  ' 1 : ~  ua?:~:+:~:. L\- : : : . ; : Ie~r:.:ce . !.cvel .: - 
. . .  t:h:: :nl.''.. .$.'...);? v::scei j ~ j : : ~ ; , . ! , ~ ~  ~ ; . ~ , ~ ~ . ~ ~ $ . , ~ c ~  ;,73i:e!- f;.?..? ~ i ~ ~ :  5.' . . C, . - .  .... 

i: . . ,. c.2 be . , :>.LLC. L L  .:-ilg niLrij$,2i: pi:ESS LX'.? ." . ;'?..Lj:i.:.% 2 . ' . .. 
t r ;  ciie . blow-of f . ~ a n k .  '<es;?cr.rti:.r,i:s 2 e . r ~  ~ 1 s ~ ;  :.;-!:<C;I 31 ... .: : -. .- - . . . . . .  

.valve. asel ,an. :.the . downstream piping u s i n ?  a cu ..-a;# ce -...-. r~ A . . .  . . 
vaiyes were cycl.ed t.;; inciivirixa21.y tcz:. tach r.r'ii.ci v ' .  . . : .!- ::cj . . 
~ i3 l l f2~? ; . i l )S .  ?.:ssI!-L. 



. . . . .  . . . . .  . . , . . . . . .  . . ,.The .:to tel ..leak race .of -the .re;lctor plant,  was determined on .Janqgry 12, f961,. 
2. ':. .. . : .  . .  

. :  ' I .  , .  . :by closing a l l  t e l l t a l e  : l ines  ' t o t h e  col$ection v e s s e l  and bb+srving. the .change . , . . . .  . . .... . _  . .-: . . .  . . .  : i n l e v e l  of t h e  Blo'w-off .andfldsh. . tanks.  A drop i n t h e  : p r e ~ ~ y r i . ~ e i : l ~ ~ e l ,  : , :  . . . . -. . . . 
. . . . . .  . .. -r$qui.red . tha t  .watbr'. be '.added ' t o  the  .primiry system by the chargltng ..ptimps. . ' , 

. . 
. . ' . . N r p l e  tra1.h.s we.r,e . i solated.  dur,ing .,the. t e s t ,  . Tesbperatures of ..ebi reactor'. 1066 

. . 
. . , 

r,&Pf ef valves ' and, purif Lcation .-loop r e l i e f  .vallres .were .checked fo r  steam ,.leak- 
. .  ate  p+riodical.ly during the , test .  . . 

DLCS 2110140, Periodic Reactor Plant Leak Rate Test was performed on January 
11 and 12, 1961. Figure 1 s b w s  the piping arrangement used for  t h i s  test, 
Table I lists the leak r a t e s  calcuJated fo r  the pressurizer and reactor  r e l i e f  
valves. Table II itemizes the leakage data determined f o r  the  reactor coolont 
system. Tables 111 - V I I  contain the or ig ina l  data recorded during the t e s t .  
The leak r a t e s  of Table P were calculated' i n  both gal /hr  and lb/hr and both 
methods a re  sk$m i n  the sample calculations.  beak r a t e s  i,n lbs /hr  were deter-  
mined assuming saturated l iquid conditions and correcting for  spec i f ic  volume 
changes re la ted to the saturat ion pressures of the col lect ion vesgel as  recorded 
i n  Table IPI. 

. . .  
... 

. ~ e s t  r e su l t s  of Table .I s h o w  tha t  .the two ptessunkter . re l fef  valv& .had coaasd.dt~-' 
, . 

. . . . ' . ably more .leakage than any o f  the reactor . . r e l i  ,valves and t h e i r  combined l eak -  . ' : 
. . : age .was .of t h e .  t o t a l  va lve .  leakage. , Only -Hl5-2 of .the .re+q.t:or ' r e l ie f  . . ,  . . : 

valves showed signf f icant  leakage. .CompArison of ',the&& data with the '.three . , . .  . . 
. . .  : .  . 

. . previous performances show tha t  leakage . ra tes  of .both pres.suri$er r e l i e f  :valGbcp ,,; . . '  

. increased s l igh t ly .  Reactor r e l i e f  valve 06-H15-8 Zeakage'.decreaugd some 13 : . , ' 
, . .  , gal lhr  while t h e  o ther .  reactor reli ,ef  valves showed"some .tncrearse . i n  leakage. '; . ' 

However, the t o t a l  valve leakage of 56 ga l lhr  observed fo r  .thla per.foraauce ' . , 

.Fs 24% 1ess . than the average leakage for  t+ three pr ior  performanhes. ' 

. , . . 
. ., , 

,  able IE'Iwith the or ig ina l  data shows tha t  .the, excessive leakage. fqr  pressure . . .  

.valves 06mH15-1 .and 06-H15-10 was indicated by . the higher.. temperatuyes ' a t  ,tihe . . 
. . valve .nipples and the higher collect'ion vessel  pressures. .with. the',mkthod of . . . .  j. 

.leakage detection used i n  . th i s  t e s t  (see Figure I) aji=tlffict.ent quanti:tY of  , 
' '  . ' 

. . 
. . . .  . . ~.., . . . 

. , steam p a s s i n i ' a  r e l i e f  valve' .will  be .quickly detected by the coll.ectioii vessel  ' ' . . . . . 

pressure, . .Data of . th i .s .  t e s t  .and .DLCS 2.110137, 38 and" 39 s b o w  that col lect ion . , 

' ' vessel pressures of - -100-200 psig ,Wd$cat,e r e l i e f .  valve :leakage 'of .;140%5-&il.[.' ' '. , 

ht .and pressbres of 300-600 p X g  ,indic.ate 18-28 .&al/hr '.leakage. 
. . .  

. . . . The t o t a l ' .  plant leakage, . ~ a b i e  i1, fo-r t h i s  test -was 25 d2 gal/hr w$<h 22.2 , , : . . 
. . 

" . . . .  . . gal /hr  leakage .accounted f a r .  Thus, leakage unaccounted for  I s -  12X.of .the 
: .  . . . . .  .. 4.:. 

. . . . 
t o t a l .   he :Sample .~aLca.l-ations k b w -  tha t  .the' blowaof.f, t a d  '%s the. only .fa,cWr . . .  '. . . . .  . ::, :, . . . 

.in the "a~counttid f6r"  .leakage -and , the ,measurement .inaccuracy would be :a . . .  . . . . . . . . . . .  . ,  , . . 

maximum- o f .  f 3%. . Factors makihg up . t h e  t o t a l  .'leakage. reust . then .account. . h r  the 
. . .r&mai'ning 9%' iiiaccuracy.. , . pressurizer .narrow range Bevel innazwacy is 1% 'maxPmuna' 

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

. . . . . . 
. , . .  ,. .. .- 

. . : ." . 
I ._ . ,.( . . .  

. . 
. . . . 

. . .  , .. 
. -2- ' ' . . 

. :  . . . . .  
. . . .  

, . iso ::::::, 0.3 . , :  
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, . ., . .  
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. . . . .  . . . . .  . . . . 
. .  

. . 
. . . . . . .  . . . .  ... ..$ . . .  . . . . 

. . .  . . . . . . . . :  . . . . .  .... . . ..... . . .  . .a*d .ihe :error  fn  calSdleting ..,the . y P t k -  .vp 1-e for re t , t ion  Gould ;be . l e s s t h a n  1%. . . :. . . . . . ..; ' : 
. . .  . . ' . . . . . . . .  ~ t t e ~ c i o n  :.is :thus directed ,:to' : . t i h e . ' ~ 6 c t ~ ~ e t i e r ~  a .d igi ta l '  . to ta l izer  .which. deter-  . . . . . .  . . 

;, . . . . . . . .  ..lines the quanti tyfbf wdte'rdclivered b y  the chargingpump; a s  a squrce of  .signif-: . . .  . . . .  
C. . . . 
..-'., . . . . . . . . .  ic&t :+-or. Investigation has . shown .that ...i nsttomen t h a s  n o t  been checked.' : . .  : 

,(_ .' : ' . . 
. . . . .' . ' jc&d.cal.ly for'. ca.libra.tiqn and; . therefore, . inay -be giving ',e,rroneous readings.. ' 

. . .  . " . t o t a l  ..leakage :for: t h i s  test ..is greater  than  determined i n  pr ior  . . . . .  ' 0  . . 
. . .  . . I . ,  . . . . . . . . 

. . . .  
. . 

. . . . . . ; .  . . . . . . . . . . . .  . . . . . .  . . 
. . 

: .  . 
. . .  

Table. :fV .shows .:the :t.'emperatures a t  . . those rel'i.ef valves which a r e  -not copnccted. 
. . .  . . .  . . . . .  to. the col lect ion vessel .  . These. *esiiit.s indlcate'.:tha.t -there . .. is  .no ' . ~ i . ~ n i f i c a n t  .... 

. . .  . . leakage .through .these .valves d . . . . . . .  . . . . . . . .  : _ . .  . . .  . . .,.. 
, .. . . . . 

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

. . . . . , 
. . 

. . .... c: . . .  
. . . . . . . .  . . 
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, , . . . . . .  .. . . . .  

. .DI;CS . . .2$.;10140 ' (T-641102) 
.-.., . . .  . . . . . . .  . . . . .  . . . . . . . .  h '  . 

. , . . '. , . . . 
. . .  . . . . .  . . . .  . . 

. , 
. . 

. . . . .  . . .TABLE..I , - ' .  . . . .  , . . . . . .  . . 
. . .  . . . - . . , . . . . . . . . . . .  

. . , . :  . ' . SUMMARY . : . . . . .  .OF RELIEF . . . .. . . . VALVE . . :LEA~AOE;RATES.. . . .,. . . . 
. . . .  "!:-' 

t * .  
' .  

. . January :1.1, . 1961 . . .  . . . -. . ' .  , :*. . . .  . . . . . . . . 
. . . . . . 

. . . . ' , . . . . .  . . . . 
' ' /' 

: : : * $ -. ..: :. .:. . . . . . . . . .  ............. .....e..!..... I.....a... .... . . . . . . . . . . . . . . . . . .  . . f  . . . . . . .  . ..... . .. . .  . . .  . . . / .  . .  
'; ::'@umber .Glass Level  . . .  . A .  Time ' .  : . .   ate . . . . . . . .  . . $*ehw, .:. : . . . . . . .  ... . .  , . . . . . .  .. . , ) : . . ( . l a ~ ~ ~ ~ ~ ' , , ; : & ~ ~ ~ r ~ : ; 8 ~ ~ : ' . . ~ ~ . / ~ ~ "  

. . .  . ' '  

. . . . . . . . . .  . . . . . . . . . . .  . . . . . . . . . .  ........ . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . .  . . . . .  . . . .~ . . , . . . .  . -  . . .< . . . . . .  ,.,.. ., . 
. . . . : .  . . .  . . . . .  

. .  1/11:/61' . 06-HIS-1 , . ' , -25 :1/2, . . . . .  13 . ,:. . . . . . . .  . . 1 2 9 . 0 .  194.0 . . . . 

. . . .  . . . . .  . . :* ' 

. . Total, .., 'valve . leakage . . . 56,l 396.,1. . 
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.I . : . B B .  B 
. . 

. . ' ~ o n t r & l : . ~ , w i . t ~ . h  ..PositFod CMCC-RS) .'"A o r  .B" . B 
. . .  . . .. , 

.'Tavg. (kc-RS)  ' F , . . 499.. .9. 499.9 499.8 ,499.8 . : . . .  . , 
. . 

. . . . . '  . - Temp. . Error (P.  and T .:Recordex! - ,  AIP)' F 
. . .  , . . . 

. ' 00s 
. . .  

00s . 00s: ' .  OQS 
. . .  

. . 
. . . . .  

. . 
Pressur izer  !Temp. (MCC-RS) F 624.,0' 6 2 3 . 8  , 6 2 3 . 9 . '  624.0 

. , 

. . 
' ~ 1 o w ~ f f T a n k ~ e m ~ .  (Teqp. Ind. 'PC. , . .  , . , . . 

123.0 122.0 ,122.5. 130.0 , .  , . .NO . . 5  . -  M ~ P - N )  F" 
I . . . . . . . . . .  . . . . . . .  . . . . .  

. F l a i s h . ~ a n k . ~ e m ~ .  . . . .  . . . (MCC-RS) P . . ( I 00  . (100 (100 . .' (100 
. . .. '. . . 

. . . . . . . . . . ~ r e s s u r i z e r  ~ e v e l  (Narrow ..~anHe - :AIP) in 92.0, .88.0 '.84.0 83.8, 
. . . . 

. . 
. . ,  . . . .  .VOS Flash Levei . . (MIP,:RS) . . .  :in 2.8p.. 0 .. 280.0 ,280.0 . :280.. 0 . . 
. . . . .  . . .  . . 

. . '  ,Prqsui . . izer  . . ~ e v e i '  (MCC-RS) . i n  . . . .9i.0 . ..87.0 . '  .82.5 . . . .  y . 5  .. . . 
. . . . .  . . . .  . . . . . . .  . . . . . . . . . .  . . .  

. . 
. . .  . . . . .  . . . . . ,  ' 

. . .  . . .Tim@ . '  . %  . . . ,oSSS . . ioss . '  1155 . .: 1755 : : 
. . . .  . . .  . . . , ,  . . . . . . . . . .  

. . 
i '  

. . .  , . . . 

hh&ini ..&mp. .. ~r i t eb rb io r  * ( i A  AI&. , ~ ~ b i p  . . .  492940 . 492940 . ,492940 495024 . . . . . . .  . . . .  . . .  , . . . .  . . .  . . .  . . . . .  . . . . : . Ro0.m) '. : ' ' . ; . . 
. . . . . . 

. . . .  . . . .  . . .  . . . . .  . . .  ... . . .  . . . .  
' .  . . . . . : ,  

. . .  . . 
1; 

*.I ;loo =?tints = i .cubic f o D t  w i t h  t h e  . . .  .XI  ' s e t t i n g  ( s . ~ p p l i e r  I S  da ta)  . ;, . . 
. . .  



1, U W p  i q l s c a d  a.4) L ~ I  x iwt le::t~ ecndifihe. 

2 .  k , ~ L * - ~ g , p . ' ~ ~ p % r r z i r  <mZ-ZS) 0 2 5 ' ;  

3 .  1.i t e v i p & ~ ~ . t m ~  (.PC) { ~ ~ s & & o a :  JarLdge) 2 q b S B ~ e t  ~ ~ 7 . k  31).  

* 
E. Valve Positian.8 

i i  !'t2~lrdul+~. u k : d  E W ~ " ; ~ ' P  yps,~atd %agtb&k#= c+mstdg X$$ $&2 ~4 %"r 
Psgdt~aL4.e and mtcirs @#&OM L Y A ~  *$&$wag t , g & ~ .  

i% &so$. Dy-pa:.. opm, EB, J1: raQ i Q . w b s  f lared,  U, LC s .r la 
$.O.Q)S ~ W A ~ B  ~ h d a  



. . .  . . . . . . . .  . . . . 
.1/11./'61. .09~25~1515 Determined. the-;le+k . r a t e s  of pressurf  xer r e l i e f  . val,ves . .  . . . . . . 

. . 06-H15-1 :and 10 . a d  .reactor" r e l i e f  .valves 66.-~15-2,. 3 , .  . . . . . .  . . 
. . . . .  . . .  

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

. . 
. . . . . .  8.and 9.. 

1 . .  . . . . . . 
. . .  . . .  . . . .  . . . . . . . . .  . . . . 

. . .  . . .  . . . . . . . . .  . .  : 
. . . . . . . .  , ' .  . - .- - .  - -  1/12/61, ' - ' ..0932 . " Sample ' t r a i n s  !hut: do*. ::. ., ., . ' ,  . . . 

. . .  . . . .  , .  . . .  . . .  . . . . . . .  
' . 1/12/61 0 . 9 4 5  , . ' ~ s t i i b l i s h e d ,  a . ,"visibletg f l a s h t a n k  l e v e l  and :.took i n i t i a l  . , . . , ' ' . . . . .  

. . . . 
, , .da ta :  readings,. .' . . . . . .  

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

. . .  . . . .  - ; . l / l 2 i ( i l  . . . .  . :1320:00 S t a i t e d  eharging:the ;&ary s .~s tem; ,~harging. .pump " , , 

i n t e g r a t o r  re 'adhgs 492948. . . . . . . . .  . . .  . . . .  . . . . . . . . 
. . . . . . .  . . . .  . . . . . . . . 

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

. . .  . . 

... . 1 / i , 2 / ~ 1  . i 3 2 8  :it). . c ~ ~ ~ l e t e d  c h a r g i k  the. &imarjr . s y ~ t e m .  . ~ h a i g i n g  .,Pump : , ' .  . . .  
. . .  . , . . . . . .  : . . . . .  ' : .  

, . .  . . . . .  in, tegra&r readin  g...495024. . . .  . .  . : .  . . ,  . . . . ... ' . :  . :  . . . . . . . . . . : . .: 1 / 6 1  . . .I815 . - ; :. ~ k s t i n g  . . ,  ended. . -  . . .  
. . .  . . . . . . . . . . .;. . . . .  . . . .  . . . .  . . . . . . . . . . 

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



. . . . .  . . .  . . . . 
. . . . . .  . ' . SAMPLE . '..CALCULATJONS. . . . .  FOR' .TABLE .I ' . ' 

. . . . . . .  . . .  

. . . . 
, 1.; ~ & b d  ' us,& t o o b t i h  the;. 1- :;ate ,.in ,.gal/hr.'. , . . . . . . . .  

. . ;  . 
. . .  . . . . . . '. ' . . . . .  . . .  . . .  . . . . . . . . : .  : . ' %  . , . . .  . . . . . . .  . . .  . . . .  . . . - . . . . . .  . . . .  . . . . '  .,Sfght' .plasi  . l'evil. ..increase . ( in . . l  .'x' . 

* 60 m i o .  ' .  .246.,&* :=, .gal./hr..".. . . .  . . . . . . . .  . . .'in : , , : ' ' 
% .  

, . ' . ..~lQ~=&d'., Li&"'ee&d ...for- .:the hn ',(@in .:) 1 1. hr.' . . .  . . .  . . . .  . . . .  . . . . . , 
. . . . . .  , . . . .  . . . . . . .  

. . 
. . . . ,: . . . . . . . .  ,, ~ . . . .  . . . .  . . 

, . .  : . . . . , 
. . .  . . . .  . . :  

. . * ~Ofuma. .con6tant. .for... the : tzal~&ction .i.essel.. 
. .  - .  . . . . . . . : . .  . . .  . . . .  . . . . , . 

. . . .  . . .  . . .  . . . . .  . . 3 , . . . .  . , . . 
. ' . :; sight ; g l a s s  level increased (in. ) x 6 0  min. . x . 2 4 6  L, x ? 134. . -. Ft. x p ~ v  lb. ', . '  

. . . . . .  . . . ,  . . . .  i ~laps.&.:&b~:.,;f~~.. i:.& ..(.mhol) . .  ..: . . " .  :.' ,hr.; : . .in.'. . . ' . . . .  
. . ,. 

, .:igtP I * . ,  : *  7 
. . . . . .  

.Ft . , ,  

. . . . 
1. . . . 

. . .  . .  , . . . . . . , . . ;  , 

...:. . . . . . .  ... . . . . .  . . 
. . . . . . . . 

. . .  
. . 

. . 
. . .  . . . . .'. '. Whe~e ptv =. ~ e d s i t y :  of the: sat&ated at :the .saturation :pressure-.fn the ' , . ' , . . . . . . . . . . . . . . . . .  . . . .  . . . .  . . .  . . .  . . .  . . .  . . > , . 
: .  . . .  . . . . 

. . . . . . . . . , . . . . .  , . .co~llection'~~veasel.  ' . . . 
. . .  . . . _ . . . .  , . 1 .  , . . 

. . . . . . 
. . I : ' . . . . .  . . . . , . 

. . .  . . 
. . . . . , 

. , .. , . . .  . . .. % 

. . .  :.. a . . . . . .  . . . . ,  . 
. . . . 

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



. . . , . 
. . 

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

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

. . .  . . 
. .:DUQUgSNE .LIGHT .COMPANY . ' PERIODIC .REAC'IOR .PLANT ' . , . ' . 

L*. .RATE TEST ' ' .  
. . 

. ' . Pom.~, ..STATIONS , DEP~~LRTMEMT . ' 

, ~ . ~ & ~ P I N G E ~ R T . . ; A ~ M I . c  . . . . . . . .  . .STATION . , .  -,DLCS . . 21~10140 '..(T-661102) 
. . . .  

. . .  . . .  
. . ~ : , S ~ ~ ~ ~ ( C A L C U L A T ~ ~ ~ ~ S . F ~ R  .TABLK.I~ , . .  ', . . . . . . .  3 . . . . . .  . . 

. : . . .  . . . . : . .. : . . . . . . . .  . . . . 
. . . .  :. . .  , . . . . . . . . . . . . . . . .  . . . .  . . . .  . . . . . .  . .:.:.. ' . . 

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

r:. . . . . . . .  . . . . .  
- . :  . . 1.: ;Make-up, .t@ ,Reactor Coolaiit.. System by .charging ,pump. . . . . . . 

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

. . . . . . .  . . .  . . '  . . . .  . . . . . . .  .... . . . . .  
. . 

.: 
. .  :. . . :.: .. . . . .  . . .  . . ,., . . . . . . . .  . . . F & r n . ~ a b l ~  .VI, the  nirkow re&e ..level . . rciadings ware . . u8ed , becaubeof: . . . .  thc . . . . . .  : ' , : . . . . . . . .  . . . . . . . . . . . .  . . . .  grea te r  acquracyb . . . . ' .  . . . . . " . . . . .  ' . .  , . . . . . .  .. , . 

. . . . .  . . . . . ., . . . . . . . . . . . . . . .  ' . : 

0945 - ' 92..0 iinches. ' ' ' . . . . 
. . . . 

1745 ' - ' - . 8 3 . 8  . inches . . .  . ., . .  . . - - . . . . . . . .  . . . . . . .  . . . . .  . . 8  :,hours 8.2 inc,hes decrease , . . . .  . . . . .  . . .  . . . . . . .  I 8 .  . . . . . . .  . . . . . . . . . :  . . . . . . . . . . . . .  . . . . . . . . . . . .  . . . . . . .  . . . .  . . . . .  . . .  . '-8.2 i n .  . x,. L . 3  f t 3 / i n .  i $0,. 13 1 b / f t 3  = 53.5 lb/hr .  . . .  ' -  
,, : : ,  . . . .  . ;  ' 8 . . ' b ~ = . ~ , .  . . . . . ' . . . . . . . .  .. , . . . . .  : . . . . . . .  . . . . . . . . . . . . . . .  , . .  , . 

. . .  . . 
. ; . :  . . . . .  . . .  . . .  . . . . ::; . :  . . . .  . . .  

, , .  . 
. . . . . .  . . . . . .  . . ".. ..'.: . . .  .::. ( '  . . . .  . . 

. . .  - ..-. .: . . . . . . . . .... . . . . .  : . . 3 . '  ' in,.~l&w-dff *adk Level . . " " . . . .. . . . . . . . . . . . .  . . . . . . . . 
. . . . .( . / , . .  . . .  . . .  . . . . . . . . . . .  :. ' .  

. . . .  . . . . .  . . . . . . _ . .  . . .  . . .  . . . . .  . . . .  . . 
. . .  . . : . From .Table '.V, . ,1745' - '.58 7/16 inches ' ' . . . .  . . .  

,. . 
. . . .  . . .  . . .  . . . . .  0945 - '  56 3.18 inches . . '  . - 

. . . . . . : - . . . . 
8  .hours 2 ,,1/16 ' iaches, .  increase  

. ., 

. . . 

. . .  _ . . . . . .  , . .  . . . .  . . . . . . . . . . . . .  . . . . 5. _ ~ h ~ n ~ e . i ~ . : ~ ~ k ~ , r . ' . ~ o l & e . d u e  toTavg .  . . .  change . . . " ' , . .  ' .  . . . . .  
. . .  . . . -  . . . . . .  . . .  . . .  . . . . . . . . .  

.P ro ,g t ,~ab le  . . VI,; "0946  ' 1 .  - 499.9'. F : : '  . . 
. . . .  . . . . . .  4 - 6'99 . 8 %' . ,.:' . . '  

. . .  .i'. . .:.. . . . . .  . . 
. . . .  . . . . . . . . " . . . .  : .- , . 

. . . . .  :..8 ,:hours'. . 0.1, .F, decregse . _ I '  : ' . . . . . . . . . . . .  . . . . . .  . .  . . .  
. . 

. . .  . . . .  . . :  . . . . . . .  .; . . . 
. .  ' . . . . . .  . . .  . . . . . . .  : i. 
( _  . . . . . . . .  . . . . . . .  . . . . . .  ... . . .  . .  .since '3 .lodps w e r e  :in operatio*, K3 = 135..6 lbhf . . .  . . . . 

- . .  - .  . , . . . . . . . . . . :  . . . . .  . . .  . . . .  . . . . . . .  . . . .  . . .  . . . . . . . .  . . ' . :. . 
. . 

. . . . . .  : . .  . . . .  . . . . . , . .  
. . . .  . . . .  . . . . . . - '  .. 0 . 1 . : ~  . x 135.6 . l b / b  = :1. 7 l b / h i .  d e c r e a s e  '. . . . . . . .  . . . - . . .  . . . . . . . . .  . , .. . . . . ;  

. . ,  . 
. . . . . . .  . . .a.,b&ir;s i . . ,  .,:.,..: . . . . . . . .  ": :. ' *  . . . . . . . . 

. . . . . . 
. . ' .  . . . .  . . 



. . . . 
. - D U Q W Y  ..LIGHT .COMPAMq ' .aEEIODIC .'aEbcToa i- . . 

' ' m.WER,:STATIqBJS DEFAIITMEWT LEAK .'..W~:E TEST . .': . . 
. . .  ..: : . . . . . . . . . . . . . . .  . .  ., :SHIPPINGPORT . . ..A'IIDMIC ,PoWER STATION DLCS 2110.140 .('T-641102) . . 

. . . . .  . . 

. . . . 
. . Nohe' . 

. . . , 

. . . l eakage  . . .unaccouated . for = 209.8 ' 185 ld/hr = 24.8 lb/hr 8 0 . 1 2  'ga l /hr .=  3 @/hr. 
. . .  . . . . . . 

. :. 
. . .  . . , . .  . . . . .  

. . . .  . . .  . . 
. . . . ' . * :0.12 g&l / lb  conversion baeed.on 68 .F elad 14.3 psia. . . .. . 

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

. . .  . . . '  . 
. . .  . . . . . .  % ". . . . . .  . . 

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

. . . . 
. . .(I ., .. ' ' 

, . . . .... . . 



. . . . ,  
-. . . . . .  
. . . .  . . . .. . ~ e s h f  i ~&&ecI , ~ y  

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

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

. , . . 
. Approved ( ~ u ~ k e s n e  

. . . . .  
. .  , . . . ' 

. . 
. . . . . .  . . 

' , ::,., : .., ? . . .  . . .  . . . . . . .  . . . . . .  




