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. TEST. EVALUATION 

. DLCS 211014 1 
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PERIODIC 'REACTOR PLANT LEAK. :RATE TEST 

CORE I .SEED 2 

purpose 

The .purpose .of . t h i s  t e s t  i s  to  determine the  .magnitude and . la 'cat ion of . .Reactor  
Conl.anb..Sy.st.em ].eak.age.. 

~ o n c l u s i o n s  
. . 

The t o t a l  leakage from pressur i ze r  r e l i e f  valves (09-H15-1 and.10) and r e a c t o r .  . 

r e l i e f  valves (06-H15-2, 3, 8 and 9) was 62.1 g a l l h r .  which i s  an . increase of 
. lo% over the  previous performance. The. p ressu r i ze r  r e l i e f  .valves, altho.ugh- 
somewhat .changed, were -responsible for .  most of  . . the leakage..  . The reactor"..elief ' .  

valves  showed l i t t i e  change i n  t h e i r  iwdiviqual .bg c o l l e c t i v e  leak r a t e s .  . . 

The t o t a l  p lan t  leakage has decreased t o  19.3 ga l /h r  which i s  5.86 g a l / h r  (10%) 
l e s s  than the  previous performance. The unaccounted f o r  leakage of 2.2 .%al/hr 
i n  t h i s  t e s t  may be due to  the  inaccuracy of  the  average 11,6 f t 3 / i n  f a c t o r  
used i n  the  co'nversion of  Glow-off tank water l e v e l  changes. 

. Descrip t ion. .o f  .Tes t: Equipment' and Tes t  .Procedure 

The t e s t  .was conducted i n  accordance wi th  :approJed procedure DXS 21101, ,Pe r iod ic  
.Reactor Plant  .Leak Rate Test,  s i x t h  i s s u e  dated .February. 28, 1961. . Test ing  was 
done w i t h . t h e  p lan t  opera t ing  a t  63 gross MW using a l l  t pu r  loops. 

The leak  r a t e s  of  individual  p ressu r i ze r  r e l i e f  valves 06-H15-1 and 06-H15-10 and 
r e a c t o r  r e l i e f  valves 06-H15-2, 3, 8 and 9 were determined by using the  per-  
manently i n s t a l l e d  c o l l e c t i o n  v e s s e l  and the  associa ted  equipment (See Figure 1 ) .  
Water i n  the  l i n e  between each r e l i e f  va lve  and i t s  motor operated s t o p  valve  
was drained to the  blow-off tank by cycl ing  the  motor operated valves .  Af ter  the  
r a t e  of increase  i n  water l e v e l  i n  the  c o l l e c t i o n  v e s s e l  had become constant ,  
a  reference  l e v e l  i n  the  v e s s e l  was obtained by expel l ing  the  excess water to 
the  blow-off tank using n i t rogen pressure.  The leakage flow from the  r e l i e f  
va lve  was allowed to  flow in to  the  c o l l e c t i o n  v e s s e l  f o r  a  d e f i n i t e  period of 
time o r  u n t i l  t he  l e v e l  i n  the  c o l l e c t i o n  v e s s e l  approached the  upper l i m i t  on 
the  gauge g lass .  The only  s p e c i a l  equipment used was a 0-600 F hand pyrometer 
(No. 443) used t o  record temperatures a t  t h e  surfaces  of the  r e l i e f  va lves  and 
t h e i r  downstream piping. 

The t o t a l  p l a n t . l e a k  r a t e  was determined by c los ing  a l l  t e l 1 t a l e . v a l v e s  to  the  
c o l l e c t i o n  .vesse l  .and . the .motor operated .valyes f o r  i -el ief  'valves 06-~15-1~,...,8.~r., .. 

and 9 w.ere..bgexi&d t o  the  blow-off :tan&?::. ,The'::.levds..ef ,. .tb.e ,..., :.: ,.,, &, b1.w-nff.,:,and'.glash'::.- -; . 
tank were recorded a t  the  s t a r t  aadcompietibw' of t h e  t e s t .  ~ u r i b g  the  period 



TEST EVALUATION DLCS 2110141 
T-641102 

'PERIODIC REACTOR PLANT 'LEAK RATE TEST 

of t e s t ,  no charging of the  primary system was done and sample t r a i n s  were removed 
from service .  Temperatures of the  r eac to r  coolant  loop r e l i e f  valves and p u r i f i -  
ca t ion  Poop r e l i e f  valves were checked f o r  steam leaks  by measuring the  valve metal 
temperatures. 

D E ~ S  2110141, Per iodic  Reactor Pfawt Leak Rate Tes t ,  was performed on March 1 and 
2, 19.61. 

Figure 1 shows the  r e l i e f  valve p ip ing arrangement along wi th  the  c o l l e c t i o n  vesse l .  
Tables IPH-8 conta in  o r i g i n a l  d a t a  recorded during the  t e s t ,  !Cine l eak  r a t e s  f o r  
the  p ' ressurizer  and reac to r  r e l i e f  valves were ca lcula ted  i n  both g a l l h r  and l b l h r  
and both methods a r e  shww i n  the  sample ca fca la t ions .  The a c t u a l  leak r a t e  values 
f o r  each r e l i e f  valve a r e  tabulated i.n Table I. The o v e r a l l  p l a n t  leakage i s  itean- 
ized i n  Table IH. 

The preesurf.zer r e l i e f  vallveis, although somewhat changed, continued t o  i n d i c a t e  the  
r e l a t i v e l y  high leakage as found f o r  the previous performance. The p ressur i ze r  
r e l i e f  valves 06-Bl5-1 and 10 accounted f o r  82% of t h e  t o t a l  valve leakage. Rel ief  
valve 06-Bl5-B decreased from 29.0 gal/hr t o  16.3 ga%/hr which 1s a decrease of 44%. 
Rel ief  valve 06-Hl5-PO increased from 115.90 ga l /h r  t o  34.6 g a l l h r  which i s  an i n -  
c rease  of 118% over the  p r a v i m s  performance s f  t h % s  t e s t .  

The reac to r  r e l i e f  valves shmed I$ t t l e  change in t h e i r  r e spec t ive  leak r a t e s .  The 
t o t a l  leakage s f  the  four  r e l i e f  valves (06-Bl5-2, 3, 8 and 9) was 11..2 g a l / h r  which 
ia t h e  i d e n t i c a l  t o t a l  of Beakage is obtained i n  the  previous performance f o r '  t hese  

' 

four  valves,  ' While cycl ing  the  motor operated s top  valve 06-H2-2, .the valve began 
t o  leak  water and continued t o  leak dutfmg the  30 minutes dura t ion  of t e s t i n g  r e l i e f  
valve 06-HP.5-8, This l a e s  of water, kowevax, would not slignf.ficantly a f f e c t  . t h e .  
Peak r a t e  f o r  r e l i e f  valve 06-#%5-8, 

The t o t a l  leakage from the  p reesa r fze r  r e l i e f  valves and the  r eac to r  r e l i e f  valves 
was 62.1 g a l l h r ,  which i s  an inc rease  of 1 0 h v e r  the  5 6 , l  g a l l h r  of the  previous 
performance. 

The t o t a l  p l a n t  leakage (Table TI) w s s  19.3 gablhr and the  accounted f o r  feakage 
was 21.5 g a l l h r .  The t o t a l  leakage was 10% lower than the  previous performance, 
The d i f fe rence  between t o t a l  p l a n t  leakage and leakage accounted f o r  i s  18 l b l h r  
o r  10% inaccuracy. I f  the  r a t ed  accuracy of the  p ressur i ze r  narrow range reading 
i s  accepted a s  + 1% and the  blow-off tank l e v e l  s c a l e  can be read t o  + 1/26 inches,  
the  r e spec t ive  inaccuracies  would h e  + 1.6 l b / h r  and 5.6 lb /h r .  These combined 
inaccuracies  a r e  + 4 m e a v i n g  + 6% e r ~ o r  unaccounted f o r .  Consideration of these  
two poss ib le  e r r o r s  i n d i c a t e s  t h a t  the 1L,6 f t 3 / i n ,  conversion f a c t o r  may be i n  
e r r o r .  This i s  a ca lcula ted  value and has not  been v e r i f i e d  experimentally. 
I f  g r e a t e r  accuracy i n  determining the  coolant  system leakage accounted f o r  i s  
des i rab le ,  the  volume inc rease  per  inch of l e v e l  i n  the  blow-off tank should be 
experimentally determined. 
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.An examination o f  the  temperatures obtained i n  checking the  lA ,  lB, 1 C  and I D  
, , 

loop r e l i e f  va lves  and the  1AC and 1BD p u r i f i c a t i o n  loop r e l i e f  .valves i n d i c a t e d ,  ' 
t h a t  none .of these  .va lves  were leaking. .Any reac to r  coolant  leakage .would be'. 

, . . i n d i c a t e d - b y  high temperatures on the  i n l e t  and o u t l e t  n ipples  and t h e  associa ted  
discharge piping of  each :.valve being .checked. 
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TABLE I 

SUMMARY.OF'RELIEF VALVE LEAKAGEIRATES . 

. ~ e i i e f  V a l v e  
N u m b e r  

M a r c h  1, 1 9 . 6 1  

Increase i n  S i g h t  
G l a s s  L e v e l  A T i m e  

. (inches) ( m i n .  ) 
. L e a k  R a t e .  

. G a l / H r .  . . ~ b / ~ r .  
. . 

" 1 6 .  3 109.2 
. . 

TO ta l  V a l v e  . L e a k a g e  6 2 . 1  445.2 



TABLE . I 1  

SUMMARY OF RFACMR C O O M T .  SYSTEM . L W G E  .DATA . . . .  .... .... 
. . . . . . .  . . . . . . . . .  .... . .  . . . :  . . . . . .  . . . . . . . . . . .  . . .  . . .  .:., : :;. :.: : ". ' . . . . .  I . , , . .  

. . . .  . . .  . . 
. . . . . .  . . . .  . . . . . . . . . .  . . .  . . .  ' , : : :  . . . . .  . . . . .  March :2,..1961 . . . .  . . . . . . .  

, . 

. . . ,. 

. . 
. . 

1.  Make up to Reactor Coolant .:System .O . 00 . . 0 . 0 . .  

2 .  . Decrease i n  .Pressurizer l e v e l  19.10 . . l S g . o " .  
. . 

. . 
3. . I n c r e a s e . i n  Blow-Off Tank l e v e l  .21.00 ,179.0 

4 .  Change . i n  .Flash .Tank l e v e l  .O. ,OO . ' 0 .'O 

5. . Decrease i n  .VO iume .Due to  Tavg . Change 0 .23  1 . 9  

6 . '  Sample Train leakage . . . O . O O  .' 0 . 0  

Total .Plant leakage ( 1  .+ . 2  + . 5 )  19.30'  .161 .0  

.Leakage .Accounted for  ( 3  .+ 4 + 6>  21.50 179.0 
. . 

Leakage Unaccounted for  2.20 18 .0  
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TABLE ,111 

. RELIEF VALVE .LEAKAGE ORTGI NAZI.... DATA . , 

March .I., '1961 . . 

, Valve .Transfer 
.Control .Switch Collect ion Vessel 

Valve Name .Posit ion - MCC-@ Time ..Level Temperature :, - .Pressure 
.and Number (A .or B) (rnin) ( in )  ~ n d i ~ a t o r  . ~yrome te r  ,(psig) 

Pressurizer  Relief 
.- Valve 06-H15-1 B 

. .  . 
pressur izer  Relief .. 

'.Valv.e 0.6-HI5 -10 , ' . . ,  . . .  A . . .  
Reac tot ' : ~ e i ~ e f  
.Valve :06-H15-8 A 
Reactor.. Relief 
Valve ..06-H15-2 B 
.Reac t o r  Re l ie f .  
<valve 06-H15-3 . ,  ' B 
. ~ e a c  t o r  .Relief 
,Valve 06-HIS-9 A 

. . 

Valve. Name and .. Number 

Pressur izer  Relief .Valve 06-H15'-1. 

Pressur'izer Relief Valve .06-H15-10 

Reactor Relief 06-H15-2 

' Reactor :Relief 06-H15-8 

1026 
1052 
1110 
1123 
1442 
,1512 

, . 1534 
1604 
1142 
1305 
1340 
1400 

Time' ' 

1035 

1120 

1 5 s  

1510 

* 
28 314 * 
30 112 * 
.5 * 

15 -112  * 
3.314 * 

112 

Valve 
I n l e t  
Nipple.. 

(F) 

570 

555 

300 

280 

. . 

Valve .Distance . . 

.Outlet . ..Downstream 
2 Pt .  . . Nipple . I : ~ t .  

. .  (F) 'p) 
. . 

Reactor .Relief  06-H15-3 . . 1305 325 225 . 170 

. Reactor Relief .06-H15-9 1345 34 5 240 . 170 150 
. . 

..Relief Valve .Discharge 06-H15-1 1100 435 --- , - - - --- 
375 P.ipe Temp (MIP-RS) - .  06-H15-10 ,1125 2 - - --- .- - - 

* .Sight Glass Reference Level 
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TABLE . I V  

REACTOR PLANT .RELIEF VALVE TEMPERATURES 

O r i g i n a l  --Data 
I 

. . 

Date 

Valve ' '.Valve  is tadce 
Inlet . ,  . n u t l e t  . .; ~ ) ~ w n & t , r e a q  

Time Nipple Nipple 1 F t .  2 Ft. 
(F) , ' (F) : (F) - (F) 

1 A  Loop ~ e l i e f  (06-H15-4) 3-2-61 0947 132 110 105 105 

- LB .Loop: Rel ief  (06-H15-5) 3-2-61 0937 115. . .105' 102 ' 102 . ;. 

, 1 C  -Loop. Rel ief  (06-H15-6) 3-2-61 0946 99 96 .96 .. . 9 2 

1 D  Loop Relief  (06-H15,-7) 3-2-61 ,0938 100 97 '  ' 95 
. . 

9 2 

1AC P u r i f .  .Loop Rel. (07-H15-1) 3-2-61. ' 0945 . 114 103 ' 1 0 3  103 ' '. t 

1 ~ ~ ' P u r i f .  LoopRel .  (07-H15-2) 3 - 2 - 6 1  ,0935 115 107 103- .lo2 . . . 

. P r e s s u r i z e r .  Pi l o t  Relikf 
(06-H18-1). 3-2-61 0926 160 ' .  155 I 5 0  150 

- .. . . 
.."-A . . 

.3-2-61 . 392-61 3-2-61 .3-2-61 ... . . ... .- . . Date . . 
. . 

Time ,0921 102 1 1121 ,1521 
.F la sh  -Tank Level i n .  . 

(Aux. Conta iner .S ight  Glass)  ' 30 1/4. . 30  1 1 4 .  30 1 /4  .30 1 /4  .. . 
Blow.-Of f .Tank Level i n  .' 

(Aux..Container S ight  Glass)  . 58  13/16 59 118 59 5/16 60 13/16 
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TABLE :V 

DRAIN .VALVE AND, RELIEF VALVE .LEAKAGE .ORIGINAL ,DATA, ,- . . 

March 2, ,1961 

.0921 ,1021 

. . . . . . , I .  

P r e s s u r i z e r . R e l i e f  Valve T rans fe r  -+ 
. . . .  

. . 
c o n t r o l  .Swi tch . ,Pos i t ion '  (MCC-RS) "A o r  B" A .A A ' . '  

. . ,. ...A. . 

No. 1 Reactor Rel ie f  Valve T rans fe r  
Control  Switch P o s i t i o n  (MCC-RS) "A o r  B" B B B B 

No. 2 Reactor Re l i e f  Valve T rans fe r  
Cont ro l  Switch P o s i t i o n  (MCC-RS) "A o r  B" B B B B '  

Tavg . (MCC -RS ) "F I t  500.1 499.9 500.0 500.2 

Temp. . 'Error  .(.P- and .T..Recor.der -.-AIR) :"F" " .. Q8 S ..O?s 00s . . .OQS 
. . . . . ., ' '3, 

. P r e s s u r i z e r  .Temp. (MCC-RS) "I?" 625.5 624.5 624.5 . 624.4 . . 
. . . . . . 

. . Blow-Of f .Tank Temp. (Temp. Ind.  P t .  
1 2 5  . 128 NO. 5 - MIP-RS) "F" 124 . .  ,124 

F l a sh  Tank Temp. (MCC-RS)."FU 104 104 . - 104 102 

P r e s s u r i z e r  Level . (Narrow. Range - ' AIP) , "in" ,105.5 104.0 102.2 ., .81.0 

VOS F la sk  Level (MIP-RS) . "in" 277.0 277.0 277.0 277.0 

Time 09 30 1030 1130 1735 

Charging ,,Pump Integrator. ' . .  (1A Aux, . Equip: 
Room) .OOS 000000 000001 000003 . 
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SAMPLE CALCULATIONS FOR TABLE I 

1. .Method used t o  o b t a i n  . t h e  l eak  r a t e  . i n  . ga l /h r .  

S igh t  g l a s s  l e v e l  i nc rease  ( i n . )  x 60 min. x .246 a*.= g a l / h r .  
Elapsed time needed f o r  t h e  run (min) . . 1 , h r .  in. 

Leak r a t e  f o r  p r e s s u r i z e r  r e l i e f  va lve  06-H15-1: 
. . 

20.75 i n .  x 60 mini Ir ,246 g L e  - 16.3 g a l / h r .  , 

.26 min. 1 h r .  . i n .  

. . * 'volume cons t an t  f o r  t h e  c o l l e c t i o n  v e s s e l .  

2. Method .used t o  o b t a i n  l eak  rate i n  .ll>/hr 

, 3  Sigh t  g l a s s  l e v e l  increased  ( i n . )  x 60 x -246 g a l .  . , x . I34  f . t  x p tv  l b .  = Ib. 
Elaps,ed time f o r  run (min.) 1 h r .  i n .  . g a i .  ' .-ft3: h r .  

.Where p tv  - Density of  t h e  s a t u r a t e d  l i q u i d ' a t  t h e  s a t u r a t i o n  p re s su re  i n  t h e  
c o l l e c t i o n  . v e s s e l .  

. . 

P r e s s u r i z e r  k e l i e f  Valve 06-H15-1 

3  28.75 i n .  x 6 0 m i n .  x .246 g a l .  x . I34  f t  x 1 l b .  ' . = ' 1 0 9 . 2 . 1 b i  - " . . 

.26 min. 1 h r .  i n .  g a l .  .0199 f t 5  ,, hr'. . . : . ..' . . .  
, . 
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SAMPLE CLCIYa,ATTQNS 'FOR TABLE I1 

1. Make-up to  Reactor Coolant .System .by charging pump. 

El0 change. 

2. Change in . P re s su r i ze r  lev:l, 
. , 

:'~rarm 'k"ab1.k V narrow -range 'readings, G921 - PO.5.5 inches  
. . 

. . . . --=a:- 12'21. - - .gLO - in.ches 
8 hrs .  24 ,5  i.reches decrease  

3. Change i n  Blow-off Tank level 

From Table IV, i.721. - 60 13/1.6 . 
8921 - 58 .13/Lb 
F - .- 

8 hrs, 2 $wc$e:s Fn!creasa 

3 Mote: 11.6 £ti. / i n  i.s the  average ccanven:s.Ilon f a c t o r  i n  t he  .59" to  65" l e v e l  
range. 

4 ,  Change in Flash  Tank level. 
. . 

No change, 

5. Change i n  water  vol.unae due t o  Tavg. change. 

Prom.Table .V, 1721 - 500.2 F 
0921 - .500.1 F 
P P 

8 h r s .  0.1 E h c r e a s e  

S ince  4 . loops were i,n ope ra t ion ,  Kr+ - 151.7 l.b/F. 

0.1. F .x 151.7 1b/F. - 1..9 l b / h r  i nc rease .  
P 

8 h r s .  
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Motor.operated s top  valve  .cycled and l e f t  . i n  . the .posi t ion . tha t  
.closed 06-B2-5. . 

1026 Obtained i n i t i a l  s i g h t  g las s  reading f o r  determination.of  leak 
. . r a t e  f o r  06 -H15-1. : 

Obtained f i n a l  s i g h t  g las s  . reading,  l e v e l  . increased 28.314 inches. 

1100 Cycled motor operated .s top valve  .and l e f t  . i t  i n  . t h e  .A ' pos t t ion  
. . , .  wcth 06 - ~ 2  -6 closed . . . 

Obtained i n i t i a l  s i g h t . g l a s s  reading f o r  determination o f . l e a k  
r a t e  . f o r  06-H15-10. 

Obtained f i n a l  s i g h t  g l a s s  reading, ' . level  . increased 30,112 iriches. 

.Cycled motor, operated s t o p v a l v e  06-H2-3 .and l e f t  i t  . i n  .closed 
, ,  . posi t ion .  

.Obtained I n i t i a l  .sig&t.,.,glass reading f o r  determination o f  leak 
. r a t e  f o r  06-H15-3. 

Obtained f i n a l  s i g h t  g l a s s  reading, l e v e l  increased, .3  314 inches .....,.,..,.,,. :,..,. -.: 

. . 
. .  . . . Cycled motor operated '  s t o p  valve  .and l e f t  . i t  in...a .posction. .with ' . .  . ,:.;::;;.'.,.: 

. . . - 
06-H2 -4 closed.  . . .  . . . . . . . : ... . ,:. . . .  . . . . 

. . 
. . : I . ' ,  . . 

. . . .  . . . 
. .. 

. .,. : ; . . .'.: . . 
Obtained i n i t i a l  s i g h t  g las s  reading f o r  determination o f . l e a k  .. . 

. . 
r a t e  f o r  06-H15-9. . . . . .:.;., . . 

. . .  - .. ,:. ' . 

. . . .  ~. 
. . 

Obtained f i n a l  s i g h t  g las s  reading, l e v e l  increased 1,!2 inch. . . . .. 

1405 Cycled motor ,opera ted  stab valve  06-H2-2 and l e f  r i t  i n  t h e  ', , 

.-closed pos i t ion .  . . 

Motor operated s top  valve began t o  l eak  water and continued' . to 
leak  . u n t i l  t e s t  .was completed. 
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POWER. STATIONS. DEPARTMENT 

- SHIPPING~RT'.ATOMIC .POWER:STATION .T-64.1102 
. . .  

Time 

LOG .OF.: EVENTS (cont 'd) 

Events 

1442 ob ta ined  i n i t i a l  . s i g h t  . g l a s s  reading f o r  'determination . _ _ . .  . . , . .  .of 1.eak 
. , r a t e  f o r  06-H15-8. . . 

1512 Obtained f i n a l l s i g h t  .g lass  reading, 1evel . increased 5.0 inches.  

Cycled .motor operated stop, valve 06-H2-1 and l e f t  .it. i n .  the  
.closed pos i t ion .  

1534 .Obtained . i n i t i a l  s i g h t  g l a s s  reading f o r  determination .of leak 
. r a t e  f o r  06-H15-2. 

. . 

1604 . . - Obtained . f i n a l  . s igh t  g l a s s  reading, l e v e l  increased.: 15.51 inches.  

1610 Test .completed. 

Date: 3/2/61 

' l A ,  l ~ ,  1 C  and 1 D  loop hydraulic  .and motor .operated s t o p . v a l v e s  
a r e  open. . . .  

l A ,  l B ,  1 C  and 1 D  loop by-pass and loop d ra in  valves a r e  closed.  
. . 

Coolant - discharge and .vent  sys tem manually operated dra.in .valves 
a r e  i n ' t h e i r  normal pos i t ion .  

.,".\>&* .,. ;... ;:,. :. . .".:..;:I-: 

Motor gperated s top  valves 06-H2-6, 1 and 3 r r e  in. . th&.cl4.$e$? 
posi t ion .  . . .  . . . .  . . 

. . 

Sample t r a i n  flow i s  o f f .  
. . .. ., . . .. . . 0921 . Reactor c'oo l a n t  .system leakage t e s t  s t a r t e d .  

1521 Test completed. 

. ~ 

* Error i n  time.noted.,  . 
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