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. This ,report was ,prepared as an account 'of work 
sponsored. by the United States Government. Neither 
the  United States nor the United States Atomic Energy 
Commission, nor any o f  their employees, nor any of 
their contractors, subcontractors,. or their employees, 
makes any warranty, express o r  implied, or assumes any 
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This  Quar te r ly  Report i s  prepared and i seued  by t h e  Duquesne Light  eempaiy 
t o  d isseminate  informat ion  r e l a t i v e  t o  a l l  s i g n i f i c a n t  a c t i v i t i e s  conducted 
a t  . t h e  Shippi'ngport ~ t o m i c '  Power...Station ,.. ~on.si .s ten. t  w i t h  t h e  premise t h a t  
Shippingport was b u i l t  . t o  )provide information :and not  power' a t  compet i t ive '  
c o s t s ,  t h i v  r e p o r t  m a k e s . n o ' e f f , o r t ' t o  ana lyze  pow@r product ion  ' cos t s  a n d ' ,  
makes no .deduct ions regard ing  . cos t s .  which 'might be achieved .f f '  .shippingport.  
ha# been .  b u i l t .  and operated , s o l e l y  - to  produce .power. 

) I n  prepar .at ion of t h e s e  r e p o r t s ,  it. has  been presumed ' tha t  t h e  r e a d e r ' h a s  
2 a working knowledge of nuc lea r  . r e a c t o r s ,  r e a c t o r - t e c h n o l o g y  and/or  e l e c t r i c  

u t i l i t y .  genera t tng  s t a t . f  on .opera t ions .  The read,er .is reminded, however, 
t h a t  t h i s  ' i s  a n  op,eratiiig . r epo r t  ' r a t h e r  than  a  technical '  rep0r . t .  Anyone 
desirpu's .of ob ta in ing  advice  on recent .  t e c h n i c a l  'p rogress  r e l a t e d  . t o  ' t h e  ' . 

nuc lea r  p o r t i o n  : o f ' t h e  Shippingp.ort ~ t o m i c ~ ~ ~ o w e r . S t a t i o n  .is t h ' e ~ e f o r e  re-, 
£er red  .to the.  un i t ed  S t a t e s  .Atdmfc Energy .Commi,ssfo,n,' Of f f  c e  o f '  ~ e c h h f  c a r  

' Information ~ x t e n s i o n  :at :Oak Ridge, ~ e n n e s s e e  ,. ,where t h f  s,"inf ofmation .is, 
readf  l y  . ava i l ab l e .  
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1, SUMMARY OF OPERATIONS 

During the first quarter of 1972,. the 2Shippligport Atomic Power Station 
was. operated for.Duquesne.Light Company .system load'demand, testing, and 
maintenance. . The Heat Dissipation System remained shutdoh throughout .the 
period.. 

At the beginning of.the period, the lB, lC, and'lD Reactor Coolant'Loops 
were in service. .The. 1A Loop was. isolated and drained throughout the, period 
for heat exchanger 'tube .'repai'rs.. 

On February .26, the semi-annual station shutdown was .undertaken for testing, , 

maintenance, and operations ' checks. The . core. Removal ,Cool$ng System was 
ihitiated 6n Mar.ch 1, 1972 with the ,primary coolant ter?E;erature approximately 
175P F; ~os's of. AC power .casualty drills were performed twice .during the 
outage. 

On (February 27,.high conductivity in the Hotwell.was.,.detected by Chemistry. 
The cause .was £o,und to be a change. in .the conductivity .of the building heat 
condensate returns . t o  ..the Drip Tank which'was. connected to 'the .Main Unit 
~0ndense.r. The Drip Tank'was then routed to the ,sewer until 'the problem 
was' corrected. 

On March.5,.1972, a leak test of the ,Radioactive Waste Disposal gas system 
was conducted. The system integrity was found 'to be exc.ellent., and no 

. measurable leakage 'was. found ;. 

The Station was,back,on the line at 11:01 A.M. on Mar\ch 20. At 11.:08 A.M., 
~ro;l~ 11 and .I11 .control. rods 'were bottomed 'by a partial ,sc'ram from the .power- : 
to-f Iow circuitry .of- the Nuclear Protection ;system. The installatidn 'of . 
new pol3 in the ,CIC detectors. and' .insert.ion ,of high gains in the '~uclear. 
~r.otec]tion System resulted. in high sens.ifivity .in 'the system. A pre-critical 
was. initiated, and the Main ',unit .Generator was. back on the ' line at 4 : 3.4 P .M: 
of the. same ..day. . ' . ' 

The BD Purification System was 'removed from serv:ice and. drained on.March 17 
for the relief valve installa4fon. On March 19, the BD ~uriff catSon was. returned 
to.service. 

~ u r i n ~  the f irsf quarter period, there were no shipments 'of radioactive waste 
for burial.. . . 
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DECS '5000172 

E l e c t r i c a l  ou tput  (Gross) t o  d a t e  . . . . . . . . . . . . . . . . .  kwhr 2,984,923,300 . 

. . . . . . . . . . . . . . . .  EFPH t o  d a t e  '(Blanket opera t ing .  .time) h r  20,553; 6. 

EFPH t o  d a t e  (seed' 2 Operat ing tfme).. . . . . . . . . . . . . . .  h r  6,901.6 

. . . . . . . . . . . . . . . . . . . .  EFPH f o r  the,  q u a r t e r l y  pe r iod  h r  

Hours r e a c t o r  , c r i t i c a l ;  to '  d a t e  . . . . . . . . . . . . . . . . .  h r 

Hours r e a c t o r  c r i f  i o a l  fo:r t h e  q u a r t e r l y  . . .  per iod . : .  . . . . . . . . . . .  h r  

.. . No 1, main u n i t  . .servi.ce .hours :(quar,: terly .per iod)  . . . . . . .  h r  - ; 

1,637 .'9 

. . . . . . . . . . . . . .  N& . . .  . S t a t i o n .  ou tput  (tquarterly per ipd) .  h h r : ,  45,756.,000 ' 

N o  .- of f o r c e d  outages* 1 

* . lnf .errupt : iqn of . e l e c t , r i c a l  ou tput  .due to. p ro t ec tdye  r e l a y  .actYon ,and/dr  . 
ope ra to r  . a c t i o n  .as ... requi red  t o  p r o t e c t  . the  : s t a t i o n .  . . 

I 
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During t h e  f i r s t  q u a r t e r  of 1 9 7 2 . t h e  chemistry,  s e c t i o n  .maintained specif . ica- ,  
ticjns i n  t h e  va r ious  p l a n t  systems and . f u l f i l I e d  s t a t , %  on manual ' requirements ,  

Reactor P l an t  

During ' the e n t i r e  f i r s t  q u a r t e r  t h e  s t a t i o n  opera ted  ,using t h e  l B ,  :1C,  and ' '  
1D r e a c t o r  coolan t  ' l oops  and ' t h e  BD purf  f f c a t i o n  deminera l izer  . The .AC 6 

p u r i f i c a t i o n  demilieralfzer was.'$ut i n  s e r v i c e  f o r  a"one day pe&od 'dur ing  a 
s t a t i o n  shutdown s o  ' t h a t  ' t h e  BD p u r i f  i c a t i o n  deminera l izer  could be taken ;out 
of ' s k i c e  i o r  maintenance .. ' ~ h s r e . . w e r e .  no, :out, of specf  f i c a c i o n  r e a c t o f  copl;ant - -  . 
cond i t i ons .  ,during t h i s  . p e ~ i d d  .. . see ;.!i'ables .I and ' I1 . forL .a ,  &.nnmary of r e a c t o r  . 
coolarit c o n d i t i  dns: dur ing  .operati .on ,:and shut$owxi. . 

The primarmy s t o r a g e  tank  water  .had a *high pH:and high s p e c i f i c . c o n d u c t f v i t y  
throughout t h e  , f i r s t  t h i r d  .of t h e  .qu.arte.r. .  his condit ,fon .was a t , t r i bu ted ,  to .  
ammonium hydroxf de :(%OH) i n  ,:the tank.. . 'As wa te r  was added' to t h e  : t ank  dur ing  
t h e  q u a ~ t e r ,  t h e  :ammonium ;hydroxide concen t r a t ion  'decreased' and ' the. charging. 
water .reached, spec i f  kca t ions  .. The .,re,main&er' .o f '  t h e  r e a f t o r ,  plan, t  .auxi'l%gry 
9pst.emg were ma jn ta ined  . w i t h i n  chemical . spec i f  ications' , .excep.t  f o r  t h e   component 
cool ing  water  system' which 'had, a low chromate. c o n c e n ~ r a t i o n  :- . .This...was 'due to.' 
a , d r a i n  do& of t h e  s y s , t i m . f o r  mairitenance 'and . then r e f i l 1 . i n g .  Chenhcal. 

. . 
t r . e a . t h e ~ t . , ~ o r r e c t e d  . , t h e  , cond i t i on  ., See Table '111 f o r  . . fur ther  .informatio,n. . .  

The ~ s ~ 3 ~  a c t i v i t y  :of - t h e  r e a c t o r  c o o l a n t  remii&d r e l a t i v e l y  c g n s t k n t  d u r i n g  ; 
t h i s  , . qua r t e r .  ; A l l .  v a l u e s  a r e  c o t r e s t e d  t o  a . s tandard  .base :of 67% r e a c t o r  .power,, . . 
f o u r  ' (4) reac. tor  . coo lan t  . loops.  i n  ' s e r v f c e ,  two ('2) pu r i f i c ' a t i on  :demineral. izers . , " , 

i n  . , , s e rv i ce  . a t .  ful l :  f low,  and 5369 F. ~ a v g ' o p e r a t i o n .  .. . . 

Average Activ2,ty 

January .. 
~ e b r u a r ~ .  
March 

u ~ i  / m l  No .. of Observations 

The monthly crud ' samples had a spec i f  f c a c t i v i t y .  r a n g i  n'g f rdm .2.12 x l o7  cpmlmg 
t d  3.59 x l o 7  cpm111ig a f t e r  a 12.0 h r  . decay and a c d n c k i t t a t i ~ n  range o f  1 i07 t o  
2.63 ppb. The g ros s  non-vo la t i l e  gamma ! act%.v,fty .of t h e  r e a c t o r .  &061al?t .af , t&r , a  
15 minute. decay ranged from .7,016 cpmlml a t .  11% . r e a c t o r  power, t o  53,993 ..cpm;/ml 
a t  :6Q% r e a c t o r  .power. The DiF. (decontiqnination f a c t b y )  a c r o s s  . the demineral%ze..rs -- 
ranged .  f rom.  231. to. 686 : a f t e r  a 15  mfnute ' decay,, 

. , 

A s  r equ i r ed  by t h e  s t a t i o n  manual, radiochemfcal;'analysi's of r e a c t b r  c o o l a n t . , f o r >  
so1ubl.e. and ' insoIub, le  a c t i v i t y  is  perf,ormed' each '  1,000 EFPH. . .  Samples f o r  ' t he  
seventh perforniance of t H i  requirement were.  c o l l e c t e d  on' .2-2-72 t o  2-4-72. 
DeteCtable :amounts of Cd13' a n d  w e r e  observeid. i n  t h e  c o o l a i c  f o r  t h e  . 
f i r s t  ' t i m e  dur ing  Core 2 'Seed ' 2 ope ra t f  on: See ..Tables 'Iv and V .  
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I 

Turbine Plant 
. . 

During the.entire 'first quarter the station.operatcd on volatile heat 
exchanger chemistry; The.lB, lC, and 1D heat exchangers were in service 
throughout ,the quarters The 1A heat .:exchanger remained drained throughout. 
the qtiarter for repairs.. There were two out .of .specification. operating 
heat .exchanger conditions. one condition .was. a..low. pH which 'resulted . 
from a defective condensate 'chemical 'addition 'pump.   his. out 'of'.specif ication 
cond.ition was, remedied by treating the .,heat 'exchange.rs .directly .wi th mqrpholine '. 
(CqHgN0) and having the ,condensate chemica1"addition pump repaired.. The 
other out 'of sp,ecification condition was, high specific conductivfty (above 
10 mic~o~ho.s/cm) for the. lB ' and 1C heat exchangers. '. The. condition was, 

,. . 
remedied by "b:lowing dowri" :the 'heat exchangers. 

Two out.of .specification conditions were experienced during lay-up. *One 
out .of.specification condition was. a low pH for the heae exchangers. c his-. 
condition was, due to the lack ,.of ' chemical 'treatment as, the h&t . exchanger 
feed pumps .were not operating. Al,so, for 'temperature '&mtrol, ''the heat 
exchangers .wire filled with. cold oxygenated, water (from the primary water. 
storage tank). which reacted with the hydrazine . (N2H4) which was ,,present'. 
~irect .treatment with morpholfne (C4HgNO) remedied this condition. The, 
oiher out of. specif idati6n ;coridi.tioq'was .a ,h'igh chloride doncentration in. 
'the 1B and . l ~  ' heat exchangers ., fhis .condition was. attrf buted :to a "slug" 
of water .wit.h a high chloride. concexitrat.ion from the building heat. return 
system. Heat exchanger "blowdotjns" remedied the situat'i0.n. 

During a cold'lay-up period, out of specification heat exchanger hydrazine: 
(N,2H4) concentrations'were experienced. .'The high concentration vaLues in ' 

the 1B and : ID'. heat. exchangers -result,ed from. 'insufficient. mixing .prior to 
sa&ling. The hydrazirie concentratiok normally decreases -wf th time and 
the, .below minimum, out 'of specf fication conditi-ons ,were .,.corrected through 
treatment, ' Se= ~ables VI , VII, VIII for a' summary of heat exchanger. water 
conditions ., 
Rad'iqactive Waste Disposal .System 

The radioactive waste disposal'system continued to operate using a..'series 
of fixed ion ,exchange. media which was, initiated .during the first quarter 
of 19.71. During. . this . quarter a ,~ad'i6&tiv~ Waste Disposal Biocide. Pfogram 
was inaugurated:i In order to.achieve better counting geometry and :statistics . 
a new' scintillation counter was put .in, sefrvice. ' This counter consi sts 
of -a. 2" 'x 2". sodium iodi'de-thallium activated crystal 'ln its own 'cav.e with 
assoc4,ated equipment. 
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~e~~~ activtty for the quartef w a s  approxiniately (5) five times highei than 
. 2 for the previous qgar.ter. The activity. anged f r o m  2.41 dpmlcc t o  '1.13 x 10 -5 dpm/cc (1.10 x 10- GCi/,cc to 5.14 x 16) .~Ci/cc):. Thls increase was 

at tr.ibuted to increased "degassing venting of the blowof f 'tank 'prior: to. the 
, 

station shutdown.. I 



TABLE - I 

Reactor Coolant .System 

Water ~ 0 n d f . t  i ons  and.-Chemical Ad.j us.tments ' 

OperatSng ~ o n d i t , i o n s  

F 

Chemical Condit ion 

1. pH @ 25O C 

2. S p e c i f i c  
Conduct ivi ty  
pmhos 

3. T o t a l  Gas - cc/kg 

4. Hydrogen - ce/kg 

S p e c i f i c a t  i ons  

10.20 - + 0.10 

- - - 

125 Maxhum 

10  - 60 

Ana ly t i ca l  Resu l t s  
Min . Max. 

10.11 -10.30 

3 4 5 1 

5 7 106 

2 9 5 5 

NH40H 
Addit ions 

L i t e r s  

120.7 

Degassif icati-on . 
Hours 

83.75 



TABLE I1 
. . .  . , . . . . . 

Reactor' Coolant "System 

* Degassification to 25 cc/kg mustibe-accompl'ished prior .to'reducing're,actor coolant pressure 
below the minimum.required for-reactor .c'oolant pump operation. 

r 

Chemica$'Condit2ons 

1. pH@25'C 

2. 'Total Gas - cc/kg' 

3 ; Hydrogen. - cc/kg 

4.' Oxygen - ppm 

5. Chloride - ppm 

. .. . . . .  . . 
. . - .  . .  . . . .  

Temp. 

> 200°F 
< 200'~ 

> 200°F 
< 2 0 0 ~ ~  

>200°F 
< 200°F 

> 200°F 
< 2 0 0 ~ ~  

> 200°F - 

<200°F. 

Specifications 

10'. 10 - 10';30 . 
6.0 - 10.50 
80 Max. 
25' Max. * 

. 1 0 .  - 6 0 . .  

< 0.14, 
c.0.3 

< 0.1 
~0.1' 

Hz Addition 
cu. ft; 

0 
164 

~nal~tical Results 
Min'. Max. 

30.12 10.28 
9.32 . 10.17 

16 54 
- - 

10. . 36 
. . - - 

0;005 0.015 
0.005 0:OlO - ' 

< 0.05 < 0.05 
< 0.05 < 0.05 

NH40H 
Additions ' I  

Liters 

12.5 
.O 



TABLE I11 

Specific 
Conductfv%ty 

Component . Co,oling 
SpecificatZons none 

940-1350 

Canal Water 
Speciffcations 
Observed 

Coolant Chargfng Water 
Specifications 
Observed 

5.00 max. 
0.97-1.70 

2.50 max. 
1.12-5.60 

Reactor Plant Auxiliary Systems . 

Water Conditions 

* Multiply tabular value by 4.55 x lo-' to obtain pc/ml 
** Should be < 0.14 ppm for reactor plant cold shutdown 
***Normally near background 

--,500-1000 1 ppm max. none 
426-689 / 0.10-0.30 1 - -  I none 

~ k g d  . 

Gross Gamma* 
Activity-dpm/ml 

Conc. - ppm 
, Cr04 

none - 

none 
- 

I 
C1 Dis. .03 

4.1 ppm mar:. 
~0.05 

none 
- 

none** 
.8.8-10.3 

none -- 

.none 
. ' - 

none*** 
Bkgd. - 9 + 8 - 



* . For convers ion ' t o  t h e  mic rocur ie  u n i t ,  mul;iply t a b u l a r  va lue  by 1.07 x 
** For convers ion t o  t h e  mic rocu t i e  u n i t ,  m u l t i p l y  t a b u l a r  va lue  by 4.55 x 

TABLE I V  

Primary System Resin and 'Crud Analysis 

X 
Acc 

. ' . 

A c t i v i t y  dpm/mg a t  120 h r .  ** 
Crud 
Weight 
mg. 

1 .61  

Volume 
Coolant 
L i t e r s  

437 

Type 
Sample 

Crud 

I n  Se rv ice  

EFPH Date Time 

9 5 0  9/18/69 1400 

. ' , 

1.78 
0.1.3 
2.25 
1.48 
3.72 
0.07 

873 
437 - 

437 
437 . 
874 
874 

. . 

219 
437 , .  

129 
219 
219 

Resin  
Weight 
gms. 

. . 

Out Serv ice  

Date Time 

9/19/69 ' 1400 

8f18' 
- .  

x loJ  
0.002 

co60 

x10" 
3 1 . 6 -  

x 1 ~ 4  
'6.79 

' 74.1 
3 2 . 0 -  
9 5 ~ 7  
12 .1  

Crud 
crud 
Crud 
Crud 
Crud 
Crud 

Resin 
Resin 
Resin 
Resin 
Resin 

Sp. Act.*  
cpm/mg 

@ 120 h r s .  

~ 1 0 . '  
2.30 

1690 12/08/69 1200 
2445 2/12/70 1000 
3814 8/25/70.  0925 
4535 1/06/71 1320 
5746 6/16/71 0830 

1 1 6654 2 /02 /72  0830 

950 9/18/69 1400 
1690 12/08/69 1200 
2.445 2/12/70. 1000 
3814 8/25/70 0925 
4535 1/06/71 1320 

2rg5 

x loY 
0 , 1 1 3 9 1  

dos8 

x1o0 
13.0 

. 
12/.10/69 1200 

2/13/70 1000 
8/26/70 0925 
1/07/71 1320 
6/18/71 0830 

:2/04/72 0830 

9/19/69 1400 
12/10/69 1200 

2/13/70'  1000 
8/26/70 0925 

11/07/71 1320 

MnS4 - 
xloJ  
13.0. 

l7eS9 - 
xloJ  
100 

. . 

. x 1 ~ 4  
'4.08 . 
46.7 
15.4 
8 .5  

, 5.3 

2.64 
9.69 . . .  
2.67 
1.02 . . 
3.51 
6.. 64 

crS1 - 
x loJ  
'1'.72 

~ 1 0 3  
: '1 ' .77 '  
18'..1. 
11.0  

7.8 
15.7 

cpm/gm @ ' 1 2 0  h r .  

50.1 
42.5 
42.7 

~ 4 2 . 5  . 
43.5 

x ~ ~ 2  
1.89 

'407 
'47.4 
$0 
BEgd 

X ~ O ~  

17.0 . 
56.9 , . 

29.4 . - . 

51.5 
16.0 . . 

x 1 ~ 3  
' 1.07. 

'18i 
162 
133 
LO3 

-- - 

25 
94.1 
67.2 
92.9 
64.2 



TABLE V 

1000 Hour ~ i s s i o n  'product! Analysis .  ' 

Multiply .above values'  by 4.55 x lc7 t o  obtain.vci /ml,  

=%31 " 

dpmlml 

' '4..2 - '  

3.2 .' 

5.2 

6 . 9 -  - 

3 . 8 .  

:, 2.3'  

22 .'4 . 

&I34 
dpm/inl 

- < 

non-dec t . 
nonTdec t . 
non-dec t l 

non-dec t . 
non-dec t . 
non-dect . 

2 - 5 1 .  . 

1000 Hour 
(Run Number) 
and .E.F.P..H. 

~ ~ 1 3 7 .  

- 

- dpm/ml.. 

1.4.3 x 10. 4  

4 . 4 4  x.104 

3.37 x 10 4 

4 . .  22. x . 10 4 

4 4.71 x 10  

2.,24 x lo4 ' , 

2.77 . lo4  : 

e 

=1,33 

dpm/ml ! 

1.04 x l o 2  

8.70 x 101' 
7.60 .x 10, 1 

1.99 x lo2 . 

4.70 .x 103 I 

2..77 .x 10 1 

1.46. x 10 . .  2 

. . dpm/&. , 

xeT3.3 
.dpm/nil . . ' 

2.9 ' 

9 8 

8 4 

5 7 

4 7' 

- _  

277 

(1). 950 

(23 1690 

3 2445 

(4) 3814 

(5).  4535 

.(69 5746 

(7) . 6654 - 

- 

non,-dect .", 
non-dec t . 
non-dec t . 
non-dec t'. 

n o n ~ d e c  t . 
n 0 n ~ d e c  t'. 

. . 
3.12. 



TA~LE 

Operating Heat Exchanger Chemistry 

Volatile Water Chemistry 

... .. * See Page '5. : .. ' . . ' 

** Added directly. to heat exchangers 

Water 
Conditions 

1. Cond. - pmho 

2. Phosphate - ppm 

3. Chlorides - ppm 

4. Hydrazine - ppm 

5. Silica - ppm 

6. pH at 25' c 

7. Chemicals Used 
Na3P04 
Na2HP04 
NaH2P04 
N2H4 
CqHgNO 

Specifications 

~j". ---- 
Max. 10 

Min. ---- 
Max. 2 .. 

---- 
Max. 0.5 

(residual) Min. 
Max. 

M-jn. ---- 
Max. 25 

Min . 8 .O 
. &x. ---- 

1 A  

-- 
-- 

Heat 

1 B  

. 6.1 
11.5* 

0 
0.2 

0.09 
0.46 

0.077 
0 . ld0  

4.08 
4.60 

7.59* 
8.99 

-- 
- 

1/2** 

Exchangers 

f C 

5.4 
10.7* . 

0 
0.4 

0.09 
0.46 

0.069 
0.180 

4.23 
6.50 

7.50* 
8.96 

-- 
-- 

1/2** 

ID 

6.1 
10.0 

0 
0.3 

0.09 
0.42 

0.060 
0.160 

4.35 
7.2 

7.45* 
9.03 

-- 
-- 

, 

P/2** 



4 

TABLE VII 

Hot Lay-Up Reat-Exchanger Chemistry 

Volatile Water..Cbemistry 

* See Page 5 for exip35nation ** Due to steaming of heat exchangers from cold lay-up 
*** Added dfrectly to heat exchanger. 

Water 
Conditions 

1. Cond. - pmho 

2. Phosphate - ppm 

3. Chlorides - ppm 

4. Hydrazine - ppm 

5. Silica - ppm 

6. pH at 25' c 

7. Chemicals Used 
Na3P04 
Na2EfPOq 
NaH2P04 
N2H4 
C ~ H ~ N O  

I 

Specff f catf ons 

Min. ---- -. 
Max. 10 

Mln. ---- 
Max. 2 

Min. ---- 
Max. 0.5 

(residual) 

---- 
Max. 25 

M9n. 8.0 
Max. ---- 

PA 

- 
- 

Exchangers 
IC 

4.1 
40** 

- 
- 

<O. 05 
0.47 

0.002 
180 

- 
- 

7,62* 
9.60 

- 
- 

P 1/2*** 

Heat 
! 

1B 

3.9 
21. On* 

- 
- 

<0.05 
0.62* 

.005 
I76 

- 
- 

7.59* 
9 -81 

- 
- 

-I. 1j2*** 

ID 

4.1 
24** 

- 
- 

<O .05 
0.54+ 

0.002 
180 

- 
- 

7.85* 
9 .93  

- 
- 

P 1/4*** 



. . T ~ E  vnri 

Cold- Lay-Up   eat Exchanger ~R6m5stry 
Volatile Water Chemistry 

* See Page- 5. for : explanat2 on 

Water 
CondZtions 

1. Cond. - pmhs 

2. Phosphate - ppm 

3. Chlorides - ppm 

4. Hydrazine - ppm 

5. Silica - ppm 

6. pH at 25O C 

7. Chemicals Used 
Na3P04 
Na2fiP04 
NaH2P04 
N2H4 

d 

Specificattons 

Min. ---- - 
Max. ---- 

MSn. ---- 
Max. 2 

Min. ---- 
Max. 0.5 

(residual) 50 
100 

Min. ---- 
Max. 25 

Min. 8.0 
Max. ---- 

fA 

- 
- 
- 

Heat 
1B 

8.6 
16.0 

- 
- 

< 0.05 
0.20 

2 2* 
110* 

- 
- 

9.25 
9.70 

- 
- 
- 

42 l/3 

Exchangers 
1 C 

PO. 0 
15.0 

- 
- 

< 0.05 
0.22 

5 2 
9 9 

- 
- 

9.30 
9.63 

- 
- 
- 

35 1/3 

ID 

87,6 
2 5 

- 
- 

< 0.05 
0.20 

22* 
320* 

- 
- 

9.30 
9.82 

- 
- 
- 

'42 3-13 
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4 .  MAINTENANCE 

Repaf r e  'qf . maj o r  componeilt s , a s  w e l l  a s  r o u t  f n e  maintenance on equipment, 
i n s  grument s , c o n t r o i s  arid .prevent ive maintenance were perf  orined "during 

' 

the- quar.ter1y -.report ' pe r iod .  . Major components which, were r epa i r ed  durimg 
this. report period'  a r e  a9  ' fo l lows  : 

1 A  Steam Generator 

~ e ~ a i i .  of t h e  ' .1A. Steam Generator ,. which had beeti .undertaken during '  . the ' 
secorid . quarterc.of ,1971; contfnued .throughout ' t h i s  q u a r t e r .  The. eddy curreri't . ;  

i n s p e c t  i o n  o f .  a l l  tubes  . . .. i n i t i a t e d  during.  t h e  'pas t  : qua r t e r  'was - completed on' 
~ e b r u a r ~  7',... 1972. A number of tub,= l s c a t i o h s  ,we& ..th+ ,ppdl t , i t ie ly ident ' if . i&d : 
f o r  f u r t h e r .  tube  ,pluggiLng ope ra t ions ,  a s  'determined ..frdm , r e s u l t s  of t h e  ., 
inspec  t ion . :  Work on ' t h e  steam e m r a t o r  .was sugpended . a t  :the ead 'of : the 
q u a r t e r  . . .  .due t b  t h e  previous ly . , s  ! heduled . semi-annual . s t a t i o n  shutdown. 

1 A  Reactor . Coolant P-ump 

With the ,  continuqd ,ou tage .  of . l A  .Reactor Coo,lant ' Loop, t h e  1 A  ..Reactor .Coolan,! 
Pump 'remained -open . , t o  . pe rmi t  . p e r i o d i c  manual: pump - r ~ t a t i o n  . : throughout.  t h e  
e n t i r e '  quarte , r .  - .< 

Auxi1i.ary.Station.Service Air  ~omp'essor 

During t h e  .previous ' q u a r t e r  t h e  . aux i l i a ' r y  . s t a t i o n  semi c'e a i r  compr.ess.or 
was3.removed from s e r v i c e  £or i ~ i s ~ e c t i o n  and prevent ive  mainteriance:;.l.:~ 
thogough in spec t ion  and 'overhaul  .was completed and .  t h e  compressor' mage 
a v a i l a b l e .  f o r  . ' service.  ' 

RWD 'Evaporator 

The. RWD .evaporator .compressor ..was removed f rom ser .v ice  dur ing  . the ' qua r t e r  
d i e .  .to a l e a k  a t .  t h e  , o i l  s e a l s .  It &as then  necessary  t o  compi&tely. over- ,, 

hau l  . . , .the compressor, ,p lug  one of , t he  tubes i n  t he  ; a u x i l i a c y ,  ven t  .condenser,  .. 
and r e p l a c e  t h e  feed  pump shaf . t  'and 9ts .mechanical s e a l s .  ' T h e ' e ~ a p o ~ a t o r '  
wa,s . t hen  r e t u r n e d .  t o  . s e r v i c e .  , 

Spring . S t a t i o n  ' ~ h u t d o m - '  Maintenance . 

1. PWR P r e s s u r i z e r  

Permanent c o r r e c t i v e  a c t i o n s  were performed a t  f i v e  (5) P r e s s u r i z e r  
Tank h e a t e r  l o c a t i o n s  on March 6 ,  7 ,  11, and 12 .  New h e a t e r s  were 
i n s t a l l e d  a t  two l o c a t i o n s  and t h r e e  hea t e rwe l l s  were sea led  wi th  
welded caps a t  t h e  remaining l o c a t i o n s ,  
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2. Spare Valve Operating System Air Compressor 

Preventive maintenance was performed on the.spare VO'S air compressor 
during .the 'quarter. Compressor and component were cleaned. and 
compressor made .available .for service .' 

3. Air Trea,kment'lB ,Hydraulic 0il.Pump 

The air treatment lBl hydraulic oil pump was overhauled during the' 
spring shutdown. 

4,: , AC 'and BD. Purification .Loops 

Excessive leakage through the relief,valves in both. AC and'BD.purif.ication 
loops resulted in. replacing {both ,valves. The rebuilt! BD relfeE valve 

' 

was also found defective. and 'was.. i solated pr.ior to return 'to ,.power,. . 

5. Re1,ief Valves 

Tested various relief,valves throughout.fhe Reactor Plant,in accordance. . . 
with preventive maintenance requirements. 

General valve inspecti on ,and mapritenance 'was also perf.orined : on ,numerous 
valves .during . the shutdown. , . 
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5. TEST PROGRAM 

The primary objective of the test program during the quarterly report period 
was to continue reactivity depletion of Core 2 Seed 2 in order to determine 
irradiation and reactivity lifetime propertles and core power distribution 
as a function of lifetime. Other objectives for this period were to perform 
periodic calibrations of the Data Acquisition System and the primary plant 
temperature and flow instrumentation. Tests were also performed to check 
the operation of the FEDAL System, the Nuclear Protection System, and the 
Control Rod Drive Mechanisms. Radiation surveys were taken on the reactor 
coolant loops, reactor vessel head, and the purification demineralizers. 
The reactor plant container integrity was checked at the butterfly valves. A 
RWD leak determination test was also performed. 

Eighteen te,st performances were conducted during the report period. Sixteen 
tests were completed and'two remained in progress at the.end of. the quarter. 
Table IX..lists these tests 'and ~ i ~ u r e  2. indicates the .performance dates. 

The Periodic Intercalibration of Temperature Sensing Elements (DLCS 60901) 
was performed on February 27, March 1, 2, 5, 6, and 16-18, 1972. The 
temperature instrumentatfon for coolant loops lB, lC, and 1D were calibrated 
at this time; 1A coolant loop remained out of service during this testing 
period. . The fourteenth performance of the Periodic Calibration of Reactor 
Plant Flow Instrumentation (DLCS 61301) was a calibration of the lB, lC, and 
1D coolant loop flows performed on March 2, 3, and 4. Periodic Calibration 
of Pressurizer Level Instrumentation (DLCS 61201) was performed on March 4, 5, 
and 6 completing its eighth performance. On February 15 and 16, the 
pressurizer pressure (NR) was recalibrated and on March 7 and 8 the 1C 
coolant loop pressure was recalibrated to complete the eleventh performance 
of Periodic Calibration of Pressure Instrumentation (DLCS 61001). 

Comparison.of Reactor Plant'Pressure Instrumentation at Operating Pressure 
and Temperature ' (DLCS, 61002) was on February 29. The Dat,a 
Acquisition System calibration Test (DLCS 60401) was performed, during thfs 
quarter, in conjunction .with all of the above fnstrument calibration tests. . 

The FEDAL .System Checkout Test (DLCS 58201). was performed on February 8, 15, 
and 17, with .both monitors respondfng satisfactorily to the count.rate. 
calibration. The FEDAL.System Start-up Test (DLCS 58302) was performed 
monitorlng seed assemblies E-5 and 1-9, corresponding to ' port ' 13. Performance. 
84 and 85 were completed 'during this report period. 

On February 27, Periodic Radiation Survey of the Reactor .vessel Head 
(DLC'S 58601)~ and a radiation survey .of .the AC and BD. Heat. ~xchangers and 
Demineralizers and'the lB, 1C; and 1D'Reactor Coolant Loops' (DLCS 58501) were 
taken. Results of both surveys showed no unusually high or abnormal radiation 
levels anywhere in the system. 
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The Reactor P l a n t  ~ o n i a i n e r .  1 n t e g r i t  Tes t  ( B u t t e r f l y  Valve Tes t )  (DLCS '56802) 
was performed on March 4, .  5 ,  and 6 completing t h e  . l 5 t h  perfornianLe of t h e  
t e s t .  Acceptable  response times..and l e a k  r a t e s  were  obtained *or both  t,he' 
supply .  and exhaust va lves .  

. . 

On March.1-4, , t h e  e i g h t h  performance of Nuclear Protecti,on:.Sy.stem (Checkout: .\ 

of .High :Th and P/F . C i r c u i  t r y ) .  (DLCS '60801): .was performed. The. response t inies.' ' 

of . the master  t r i p  un i t . s  were w e l l  w i t h i n  . the 77, milLisecond time l i m i t  fo r ' .  
' 

. 

exdess ive  PIP cond i t i ons  i Alsd ,, , t h e  re.spoilse t imes . o f ,  t h e  master  t r i p ,  u n i t s  
were ..well .,.with+ n the '  120 mil l t second t ime l i m i t  . f o r  h igh  Th condit , i&s . . ' '  

~ ~ ~ l e a ?  ~ r o t e c  t iqri  ' . s is ter? .  (Checkout : of .Pump. ~ o i e r . ,  SLOFA. and . CLOFA. ~ i . r d u i  t r y )  
(DI~CS 60802) ' w a ~ " ~ e r f ? r m e d  'on 'March , l 7 .  .- Data 'co1lecte:d' fr?%m. t h i s  e ighth:  
p ' e r f  . . rmance : showed ".all. re$p?nse.' times' '  to  be.{within : spec i f ied  limits. , 

The! f i r s t  .performance of. (DLCS 63203).Control  Rod P o s i t i o n s  f o r  C r i t i c a l i t y  
a t  ~ ~ e r a ' i n g  - ~ e n i p e r ~ t u r e  .was performed on March.19 and 20.: ' Data f o r  t h i s  
t e s e  were. c o l l e c t e d  s u c c e s s f u l l y  u s i n g  bo.th t h e  Period . ~ e a s u r e m e n t  . . ~ e c h n i ~ u e  
and. t h e  ' ~ n v e r s e  ~ i n e t i c  : Siniulator.  . . 

The Cont ro l  Rod.. Mechani s m  Pe r iod i  c. Test  (DLCS '661;Ol) .was p.erf ormed . on Mar.ch 15. 
and 1 6  wi th  t h r e e  re8c.to.r coolan t  pumps 'opera t ing .  on f a s t  speed. A l l  ' rod ' f u l l ;  
t r a v e l '  scram ..times: were be lob  the, a l lowable  maximum f u l l  t r a v e l '  scram .. t ime :, . . . 
of .1.80 .seconds. ' ' 
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TABLE I X  

Tests Performed During Firsc Quarter of 1972 

DECS 5680215 

DLCS r'':.?;5828131 
DLCS 5830284-85 
DLCS 5850134 

DLCS . :?5860117 
DLCS . 6040115 
DLCS 6080107 

DLCS 6080208 

DLCS 6090115 

DLCS . 6100111 
DLCS 6100203 

DLCS 6120108 
I 

DLCS 6130114 
I DLCS 6370301 

1 DLCS . 6610109 

Reactor Plant Container Integrity Test (Butterfly 
Valve Test) 
FEDAL System (Checkout Test) 
FEDAL System (Operation during Station Start-Up) 
External Radiation Levels of Reactor Coolant System 
Piping and Components and Purification System 
Demineralizere and Heat Exchangers 
Periodic Radiation Survey of the Reactor Vessel Head 
Data Acquisition System Calibration Test 
Nuclear Protection System (Checkout of high Th  and"^/^ 
Circuitry) 
Nuclear Protection System (Checkout of Pump Power, 
SLOFA and CLOFA circuitry) 
Periodic Intercalibration of Temperature Sensing 
Elements 
Periodic Calibration of Pressure Instrumentatfon 
Comparison of Reactor Plant Pressure Instrumentatfon 
at Operating Pressure and Temperature 
Periodic Calibration of Pressurizer Level Instrumentation 
Periodic Calibration of Reactor Plant Flow Instrumentation 
Control Rod Position for Criticality at Operating 
Temperature (Critical Bank Hei'ght and Bank Worth 
Measurements) 
Control Rod Drive Mechanism Periodic Test 

Tests Remaiming in Progress at End of Report Period 

DLCS 6590102 Reactor Pressure Drop 'and C&ilank .Flow ~haracterlstic~ 
DLCS 6600102 Rea~tiyity .~i£eti~lie ;Test. 





6. GLOSSAKY 

A . . . . . . . . . . . . . . . . .  United States Atamfd Energy Commission 

AIX . . . . . . . . . . . . . . . .  ; . . . . . .  after ion exchanger' (out,let) 

. . . . . . . .  EARL, . . . ' . . . . . . . . . . .  , Beteie Atomic Pewer.Eeberatetry 

B f X  . I . . . . . . . . . . e . . . . . . . . . . . . . , .  befo.re ion 'ek4hanger (inlet) 
bkgd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  backg'r~und 

CVC . . . . . . . . . . . . . . . * . . . . . . . .  compensated ionizatien chamber 

@ . . * . . . * .  . . . . . . . . . . ~ . . . . . .  DAS ; ? Data. Aequisition.System 

DE . . . . . . . . . .  ? . . . . . . . . . . . . . . . . . . . .  O . d e m f n e t a l f i e r e f f l u e n t .  

. . 
EFPH . . . . . . . . . . . . . . . . . . . . . . . . . . . .  equivalent'full power' hou? 

\ .  FEDAL ? . . . . . . . . . . . . . . . . .  Failed Element Detection 'and Loeation Syrstem 

Hc. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  crit.ica1. height 

HDS . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . .  Heat'Dissipation System' 

magamp . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . , . .  magnetic ampl$iier 

MEEBA . . . . . . . . . . . . . . . . . .  Multipurpose Extended Life.Blbnket Assembly 
r n ~  . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . .  milliraentgen 
mrem . . . . . . . . . . . . . . . . . . . . . . .  ..riiilfkroentgen equivhlenr. man 
NPS . . . . . . . . . . . . . . . . . . . . . . . .  Nuelear Protection System 
OWS. . . . . . . . . . . . . . . . . .  Operational. Radiation.Manitering System 
PWR . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Pressurizer Water Reactor 

R .  . . . . . . . . . . ; . . . . . . . . . ~ . . . . . ~ . ~ . . . . . . . . ~ . . . . .  roen'tgen- 
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RCS . . , . . . . . ,  ; . . . . . . . . . . . . . . .  Reactor Coolant System 

rem . . . . . . . . . . . . . . . . . . . . . . . . .  roentgen.e'quivalent man 

RPC . . . . . . . . . . . ~ . . . . . . ~ . . . . . . . .  Reactor Plant Container 

RWDS . . . . . . . . . . . . . , . . . . ;  Radioactive Waste Disposal System 

STP . . . . . . . . . . . . . . . . . . . .  standard temperature and pressure 

. . . . . . . . . . . . . . . . . . . . . .  
. -. -. s u . ,  s m e a r u n i t ~ ( l O O s q , c r n . )  

Tavg . . . . . . . . . . . . . . . . . . .  average reactor coolant temperature 

Tc . . . . . . . . . . . . . . . . . . . .  reactor coolant inlet,temperature 

Th . . . . . . . . . . . . . . . . . . . . .  reactor coolant. out le t  temperature 

Ts . . . . . . . . . . . . . . . . . . . . . . . . . .  time of sample i so la t ion  

v/o . . . . . . . . . . . . . . . . . . . . . . . . . . .  percentbyvolume 

VOS . . . . . . . . . . . . . . . . . . . . . . . . .  Valve Operating System 




