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ECCS-Operating 
3.5.2 

3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS) 

3.5.2 ECCS-Operating 

LCO 3.5.2 Two ECCS t r a i n s  s h a l l  be OPERABLE. 

I n  MODE 3, bo th  s a f e t y  i n j e c t i o n  ( S I )  pump f low paths may be 
i s o l a t e d  by c l o s i n g  t h e  i s o l a t i o n  va lves f o r  up t o  2 hours 
t o  perform pressure i s o l a t i o n  va lve  t e s t i n g  p e r  SR 3.4.14.1. 

APPLICABILITY: MODES 1, 2, and 3. 

ACTIONS 

REQUIRED ACTION I COMPLETION TIME I CONDITION 

g1 Restore t r a i n ( s )  t o  
@ OPERABLE s ta tus .  
g1 Restore t r a i n ( s )  t o  cB> i n o p e r a b l e h z x  - J  OPERABLE s ta tus .  

7- 

Required Ac t ion  and 
@ associated Completion 

Less than 100% o f  the  
ECCS f l o w  equ iva len t  
t o  a s i n g l e  OPERABLE 
ECCS t r a i n  a v a i l a b l e .  

8.1 Be i n  MODE 3. 

f.1 Enter  LCO 3.0.3. 

@ 

6 hours 

12 hours 

Immediately 
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Insert 1 

REQUIRED ACTION 
ACTIONS 

COMPLETION TIME CONDITION 
a. One Low Head Safety 

train to OPERABLE 
status. 

7 days 



QS System 
3.6.6 

CONDITION REQUIRED ACTION 

A. One QS t r a i n  A . l  Restore QS t r a i n  t o  

I 

3.6 CONTAINMENT SYSTEMS 

3.6.6 Quench Spray (QS) System 

COMPLETION TIME 

?++bwrs 

LCO 3.6.6 Two QS t r a i n s  s h a l l  be OPERABLE. 

i noperabl e. 

APPLICABILITY: MODES 1, 2, 3, and 4. 

OPERABLE s ta tus .  

B. Requi red  Ac t ion  and 
associated Completion 
Time n o t  met. 

B . l  Be i n  MODE 3. 

AND - 

6 hours 

SURVEILLANCE 

SR 3.6.6.1 Verify each QS manual, power operated, and 
automatic va lve i n  t h e  f l ow  pa th  t h a t  i s  
not  locked, sealed, o r  o therwise secured i n  
p o s i t i o n  i s  i n  t he  c o r r e c t  p o s i t i o n .  

SR 3.6.6.2 V e r i f y  each QS pump's developed head a t  t h e  
f l o w  t e s t  p o i n t  i s  g r e a t e r  than o r  equal t o  
the  requi red developed head. 

18.2 Be i n  MODE 5. I 3 6  hours 

FREQUENCY 

31 days 

I n  accordance 
w i th  the  
I n s e r v i c e  
Test i ng Program 

I I 
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Chemical Addit ion System 
3.6.8 

CONDIT ION 
- 

3.6 CONTAINMENT SYSTEMS 

3.6.8 Chemical Add i t ion  System 

REQUIRED ACTION COMPLETION T IME 

LCO 3.6.8 The Chemical Add i t i on  System s h a l l  be OPERABLE. 

A .  Chemical Add i t i on  
System inoperable.  

APPLICABILITY: MODES 1, 2 ,  3, and 4. 

A . l  Restore Chemical 
Add i t i on  System t o  
OPERABLE s ta tus .  

B. Required Ac t ion  and 
associated Completion 
Time not  met. 

B . l  Be i n  MODE 3. 

- AND 

SURVEILLANCE 

6 hours 

FREQUENCY 

18.2 Be i n  MODE 5. I 8 4  hours 

SR 3.6.8.1 V e r i f y  each Chemical Add i t i on  System 
manual, power operated, and automat i  c va lve  
i n  t h e  f l ow  path  t h a t  i s  no t  locked, 
sealed, o r  otherw ise  secured i n  p o s i t i o n  i s  
i n  t h e  c o r r e c t  p o s i t i o n .  

31  days 
I 

SR 3.6.8.3 V e r i f y  chemical a d d i t i o n  tank NaOH s o l u t i o n  
concent ra t ion  i s  2 12% and 5 13% by 
weight.  

184 days 

SR 3.6.8.2 V e r i f y  chemical a d d i t i o n  tank s o l u t i o n  
volume i s  2 4800 gal  and 5 5500 g a l .  

I - 
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8 1  

3.7 PLANT SYSTEMS 

CONDITION REQUIRED ACTION 

AFW System 
3.7.5 

COMPLETION TIME 

3.7.5 A u x i l i a r y  Feedwater (AFW) System 

1 t he LCO 

LCO 3.7.5 Three AFW t r a i n s  s h a l l  be OPERABLE. 
- - - - - - - - - - - - NOTE- - - - - - - - - - - - 
Only one AFW t r a i n ,  which includes a motor dr iven pump, i s  
required t o  be OPERABLE i n  MODE 4. 
- - - - - - - - - - - - - - - - - - - - - - - _ _ _ _  

6. One AFW t r a i n  
inoperable i n  MODE 1, 
2 o r  3 f o r  reasons 
other than 
Condition A. 

APPLICABILITY: MODES 1, 2, and 3, 
MODE 4 when steam generator i s  re1 i e d  upon f o r  heat removal. 

B . l  Restore AFW t r a i n  t o  
OPERABLE status.  

A. One stearn.supply t o  
turb ine dr iven AFW 

A . l  Restore 

pump, inoperable. 

refuel ing/  I 

t o  OPERABLE 
status. 

I 

I ,  7 days 

@ 
days from 

discovery o f  
f a i l u r e  t o  meet 

3-HmuE? 

AND 

+days from 
discovery o f  
f a i l u r e  t o  mee 
the LCO 

GcB 
-&j 

't 
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ECCS-Operat i ng 
B 3.5.2 

B 3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS) 

B 3.5.2 ECCS-Operat i ng 

BASES 

BACKGROUND The func t i on  o f  the  ECCS i s  t o  p rov ide  core  c o o l i n g  and 
negat ive r e a c t i v i t y  t o  ensure t h a t  t h e  r e a c t o r  core i s  
protected a f t e r  any o f  the  f o l l o w i n g  acc idents :  

a. Loss o f  coolant accident (LOCA), coo lan t  leakage g rea te r  
than the  c a p a b i l i t y  o f  the  normal charg ing system; 

b. Rupture o f  a con t ro l  rod d r i v e  mechanism-control rod  
assembly e j e c t i o n  accident; 

c. Loss o f  secondary coolant accident,  i n c l u d i n g  
uncont ro l led  steam release o r  loss o f  feedwater; and 

d. Steam generator tube rup ture  (SGTR). 

The a d d i t i o n  o f  negat ive r e a c t i v i t y  i s  designed p r i m a r i l y  
f o r  the MSLB where pr imary cooldown cou ld  add enough 
p o s i t i v e  r e a c t i v i t y  t o  achieve c r i t i c a l i t y  and r e t u r n  t o  
s i g n i f i c a n t  power. 

There are th ree  phases o f  ECCS operat ion:  i n j e c t i o n ,  c o l d  
l e g  r e c i r c u l a t i o n ,  and hot  l e g  r e c i r c u l a t i o n .  I n  t h e  
i n j e c t i o n  phase, water i s  taken from t h e  r e f u e l i n g  water 
storage tank (RWST) and i n j e c t e d  i n t o  t h e  Reactor Coolant 
System (RCS) through the  co ld  legs.  When s u f f i c i e n t  water i s  
removed from the  RWST t o  ensure t h a t  enough boron has been 
added t o  mainta in  the reac to r  s u b c r i t i c a l  and the  
containment sumps have enough water t o  supply t h e  requ i red  
n e t  p o s i t i v e  suc t i on  head t o  the  ECCS pumps, suction i s  
switched t o  the  containment sump f o r  c o l d  l e g  r e c i r c u l a t i o n .  
Wi th in  approximately 5 hours, t he  ECCS f l o w  i s  s h i f t e d  t o  
the  hot  l e g  r e c i r c u l a t i o n  phase t o  p rov ide  a backf lush, 
which would reduce the  b o i l i n g  i n  t h e  t o p  o f  t h e  core and any 

' 

n p r e c i p i t a t i o n .  

o f  two separate subsystems: High Head 
( H H S I )  and Low Head Safe ty  I n j e c t i o n  

(LHSI). \ &o redundant, 100% 
capaci ty  t r a i n s  ECCS accumulators and t h e  RWST are  a l s o  

are not  considered p a r t  o f  an ECCS f l o w  

(continued) 
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ECCS-Operat i ng 
B 3.5.2 

BASES 

LCO The f l o w  path f o r  each t r a i n  must ma in ta in  i t s  designed 
independence t o  ensure t h a t  no s i n g l e  f a i l u r e  can d i s a b l e  
bo th  ECCS t r a i n s .  

(cont inued) 

As i n d i c a t e d  i n  t h e  Note, the  S I  f l o w  paths may be i s o l a t e d  
f o r  2 hours i n  MODE 3, under c o n t r o l l e d  cond i t ions ,  t o  
per form pressure i s o l a t i o n  va lve t e s t i n g  p e r  SR 3.4.14.1. 
The f l o w  path i s  r e a d i l y  r e s t o r a b l e  f rom t h e  c o n t r o l  room. 

APPLICABILITY I n  MODES 1, 2, and 3, t h e  ECCS OPERABILITY requirements f o r  
t h e  l i m i t i n g  Design Basis Accident, a l a r g e  break LOCA, a r e  
based on f u l l  power operat ion.  Although reduced power would 
n o t  r e q u i r e  the  same l e v e l  of performance, t h e  acc ident  
a n a l y s i s  does no t  p rov ide  f o r  reduced c o o l i n g  requirements 
i n  t h e  lower MODES. MODE 2 and MODE 3 requirements a r e  
bounded by the  MODE 1 ana lys is .  

Th is  LCO i s  on ly  a p p l i c a b l e  i n  MODE 3 and above. Below 
MODE 3, t h e  S I  s igna l  s e t p o i n t  has a l ready  been manual ly 
bypassed by operator  cont ro l ,  and system f u n c t i o n a l  
requirements are re laxed as descr ibed i n  LCO 3.5.3, 
I' ECCS-Shu t down. I' 

I n  MODES 5 and 6, u n i t  c o n d i t i o n s  are  such t h a t  t h e  
p r o b a b i l i t y  o f  an event r e q u i r i n g  ECCS i n j e c t i o n  i s  
extremely low. Core c o o l i n g  requirements i n  MODE 5 a r e  
addressed by LCO 3.4.7, "RCS Loops-MODE 5, Loops F i l l e d , "  
and LCO 3.4.8, "RCS Loops-MODE 5, Loops Not F i l l e d . "  MODE 6 
core c o o l i n g  requirements a re  addressed by LCO 3.9.5, 
"Residual Heat Removal (RHR) and Coolant C i  rcu la t ion-High 
Water Level," and LCO 3.9.6, "Residual Heat Removal (RHR) 
and Coolant Circulat ion-Low Water Level .I1 

With one o r  more t r a i n s  

a v a i l a b l e ,  the  inoperable components must be re tu rned t o  
OPERABLE s ta tus  w i t h i n  72 hours. The 72 hour  Completion Time 
i s  based on an NRC r e l i a b i l i t y  e v a l u a t i o n  (Ref. 5) and i s  a 
reasonable t i m e  f o r  r e p a i r  of many ECCS components. * 

ECCS f l o w  equiva lent  t o  

ACT IONS 

/ cent i nued) 
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Insert 2 - LHSl Basis 

A. l  With one LHSl subsystem train inoperable, the LHSl subsystem train must 
be returned to OPERABLE status within 7 days. In this condition the 
remaining OPERABLE ECCS train is adequate to perform the heat 
removal function. The 7-day Completion Time is reasonable to perform 
maintenance on the inoperable LHSl subsystem. The 7-day Completion 
Time is based on a plant specific deterministic and probabilistic analysis. 



ECCS-Operating 
B 3.5.2 

BASES 

ACTIONS (cont i nued) 
@J 

An ECCS t r a i n  i s  inoperable i f  i t  i s  no t  capable o f  
de l i ve r ing  design f l o w  t o  the RCS. I nd i v idua l  components are 
inoperable i f  they are not  capable o f  per forming t h e i r  
design func t ion  o r  support ing systems a re  no t  ava i l ab le .  

The LCO requi res the  OPERABILITY o f  a number o f  independent' 
subsystems. Due t o  the  redundancy o f  t r a i n s  and the  
d i v e r s i t y  o f  subsystems, the i n o p e r a b i l i t y  o f  one a c t i v e  
component i n  a t r a i n  does not  render the  ECCS incapable o f  
performing i t s  func t ion .  Nei ther  does t h e  i n o p e r a b i l i t y  o f  
two d i f f e r e n t  components, each i n  a d i f f e r e n t  t r a i n ,  
necessar i ly  r e s u l t  i n  a l oss  o f  f unc t i on  f o r  t h e  ECCS (e.g., 
an inoperable H H S I  pump i n  one t r a i n ,  and an inoperab le  LHSI 
pump i n  the other) .  This al lows increased f l e x i b i l i t y  i n  
u n i t  operations under circumstances when components i n  
opposite t r a i n s  are inoperable. 

An event accompanied by a loss  o f  o f f s i t e  power and t h e  
f a i l u r e  o f  an EDG can d isab le  one ECCS t r a i n  u n t i l  power i s  
restored. A r e l i a b i l i t y  analys is  (Re f .  5) has shown t h a t  the 
impact o f  having one f u l l  ECCS t r a i n  inoperable i s  
s u f f i c i e n t l y  smal 1 t o  j u s t i f y  continued opera t ion  f o r  
72 hours 

6 and-Af.2 
(3-. 

If the inoperable t r a i n s  cannot be returned t o  OPERABLE 
status w i t h i n  the  associated Completion Time, the  u n i t  must 
be brought t o  a MODE i n  which the LCO does not  apply. To 
achieve t h i s  s ta tus,  t he  u n i t  must be brought t o  MODE 3 
w i t h i n  6 hours and MODE 4 w i t h i n  12 hours. The al lowed 
Completion Times are reasonable, based on opera t ing  
experience, t o  reach the  requi red u n i t  cond i t ions  f rom f u l l  
power condi t ions i n  an o r d e r l y  manner and w i thout  
c h a l l  engi ng u n i t  systems. 

@id 'I 
C L f  

Condit ion B s app l icab le  w i t h  one o r  more t r a i n s  
i noperabl e g  The a1 1 owed Completion T i m e  i s based on t h e  

a s ing le  OPERABLE ECCS t r a i n  i s  ava i l ab le .  With l e s s  than 
100% o f  the ECCS f l ow  equiva lent  t o  a s i n g l e  OPERABLE ECCS 
t r a i n  avai lab le,  t he  f a c i l i t y  i s  i n  a cond i t i on  ou ts ide  o f  
the  accident analyses. Therefore, LCO 3.0.3 must be entered 

mption t h a t  a t  l e a s t  100% o f  the ECCS f l ow  equ iva len t  t o  

d 2 2 d t A - 2 E - )  
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QS System 
B 3.6.6 

LCO Each QS t r a i n  i nc ludes  a spray pump, a dedicated spray 
header, nozzles, valves, p i p i n g ,  instruments,  and c o n t r o l s  
t o  ensure an OPERABLE f l o w  pa th  capable o f  t a k i n g  s u c t i o n  
f rom t h e  RWST. 

(cont inued)  

APPLICABILITY I n  MODES 1, 2, 3, and 4, a DBA could cause a r e l e a s e  o f  
r a d i o a c t i v e  m a t e r i a l  t o  containment and an i n c r e a s e  i n  
containment pressure and temperature r e q u i r i n g  t h e  o p e r a t i o n  
o f  t h e  QS System. 

I n  MODES 5 and 6, t h e  p r o b a b i l i t y  and consequences of t hese  
events a re  reduced due t o  t h e  pressure and temperature 
l i m i t a t i o n s  o f  these MODES. Thus, t h e  QS System i s  n o t  
requ i red  t o  be OPERABLE i n  MODE 5 o r  6. 

ACTIONS A. 1 - 
If one QS t r a i n  i s  inoperab 
OPERABLE s t a t u s  w i t h i n  d s. The components a v a i l a b l e  i n  
t h i s  degraded c o n d i t i o n  a re  capable o f  p r o v i d i n g  100% o f  t h e  
heat removal and i o d i n e  removal needs a f t e r  an a c c i d e n t .  Tfre 

i t  must be r e s t o r e d  t o  

I f  t h e  Required A c t i o n  and associated Complet ion Time a r e  
n o t  met, t h e  u n i t  must be brought t o  a MODE i n  which t h e  LCO 
does n o t  apply.  To achieve t h i s  s ta tus ,  t h e  u n i t  must be 
brought t o  a t  l e a s t  MODE 3 w i t h i n  6 hours and t o  MODE 5 
w i t h i n  36 hours. The a l lowed Completion Times a r e  
reasonable, based on o p e r a t i n g  exper ience, t o  reach  t h e  
r e q u i r e d  u n i t  c o n d i t i o n s  f rom f u l l  power c o n d i t i o n s  i n  an 
order1.y manner and w i t h o u t  c h a l l e n g i n g  u n i t  systems. 

SURVEILLANCE SR 3.6.6.1 
REOUI REMENTS 

V e r i f y i n g  the  c o r r e c t  a1 ignment o f  manual, power operated, 
and automat ic va lves,  exc lud ing  check va lves,  i n  t h e  QS 
System prov ides assurance t h a t  t h e  p roper  f l o w  p a t h  e x i s t s  
f o r  QS System o p e r a t i o n .  Th is  SR does n o t  a p p l y  t o  v a l v e s  
t h a t  a re  locked, sealed, o r  o therwise secured i n  p o s i t i o n ,  

( con t  i nued) 
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Chemical Add i t i on  System 
B 3.6.8 

BASES 

LCO I n  addi t ion,  i t  i s  essent ia l  t h a t  va l ves  i n  the  Chemical 
Add i t ion  System f l ow  paths are proper ly  pos i t i oned  and t h a t  
automatic valves are capable o f  a c t i v a t i n g  t o  t h e i r  c o r r e c t  
pos i t ions .  

(continued) 

APPLICABILITY I n  MODES 1, 2, 3, and 4, a DBA could cause a re lease of  
rad ioac t ive  mater ia l  t o  containment r e q u i r i n g  t h e  opera t ion  
o f  the  Chemical Addi t ion System. The Chemical Add i t i on  
System ass is ts  i n  reducing the i od ine  f i s s i o n  product 
inventory  p r i o r  t o  release t o  the  environment. 

I n  MODES 5 and 6, the p r o b a b i l i t y  and consequences o f  these 
events are reduced due t o  the pressure and temperature 
l i m i t a t i o n s  i n  these MODES. Thus, the  Chemical Add i t i on  
System i s  not  requi red t o  be OPERABLE i n  MODE 5 o r  6. 

I f  the Chemical Addi t ion Syste i s  inoperable,  i t  must be P s. The pH adjustment o f  

A. 1 ACT IONS - 

restored t o  OPERABLE w i t h i n  
the Quench Spray System f low f o r  i od ine  removal enhancement 
i s  reduced i n  t h i s  condi t ion.  The Quench Spray System would 
s t i l l  be ava i lab le  and would remove some i o d i n e  from t h e  
containment atmosphere i n  the event o f  a DBA. The 
Completion T ime  takes i n t o  account the  a b i l i t y  o f  the  Quench 
Spray System t o  remove iod ine  a t  a reduced c a p a b i l i t y  us ing  
the redundant Quench Spray flow path c a p a b i l i t i e s  and t h e  . -  

case DBA occu r r i ng  du r ing  t h i s  low p r o b a b i l i t y  of the w 
p e r i o d . v Z  =-+&= r r  J U ~ K ~ J  JY L PA.>, 

If the Chemical Addi t ion System cannot be res to red  t o  
OPERABLE status w i t h i n  the requi red Completion Time, t h e  
u n i t  must be brought t o  a MODE i n  which the  LCO does n o t  
apply. To achieve t h i s  status,  the  u n i t  must be brought t o  a t  
l e a s t  MODE 3 w i t h i n  6 hours and t o  MODE 5 w i t h i n  84 hours. 
The allowed Completion T i m e  o f  6 hours i s  reasonable, based 
on operat ing experience, t o  reach MODE 3 from f u l l  power 
condi t ions i n  an o rde r l y  manner and w i thout  cha l leng ing  u n i t  
systems.  The extended i n t e r v a l  t o  reach MODE 5 a l lows 
48 hours f o r  res to ra t i on  o f  the Chemical Add i t i on  System i n  
MODE 3 and 36 hours t o  reach MODE 5. Th is  i s  reasonable when 
consider ing the reduced pressure and temperature cond i t ions  
i n  MODE 3 f o r  the release o f  rad ioac t i ve  ma te r ia l  f rom the 
Reactor Coolant System. 

North Anna Uni ts  1 and 2 0 3.6.8-3 Revis ion 0 



AFW System 
B 3.7.5 

BASES 

LCO steam suppl ies from each o f  two main steam supply paths 
through MS-TV-111A and MS-TV-111B (Unit 1) , MS-TV-211A and 
MS-TV-211B (Un i t  2), which rece ive  steam f rom a t  l e a s t  two 
o f  t h e  t h r e e  main steam l i n e s  upstream o f  t h e  MSTVs. The 
p i p i n g ,  valves, inst rumentat ion,  and c o n t r o l s  r e q u i r e d  t o  
per form t h e  s a f e t y  f u n c t i o n  i n  t h e  requ i red  f l o w  paths a l s o  
a re  r e q u i r e d  t o  be OPERABLE. 

(cont inued) 

The LCO i s  mod i f i ed  by a Note i n d i c a t i n g  t h a t  one AFW t r a i n ,  
which inc ludes a motor d r i v e n  pump, i s  r e q u i r e d  t o  be 
OPERABLE i n  MODE 4 when t h e  steam generator  i s  r e l i e d  upon 
f o r  heat removal. Th is  i s  because o f  t h e  reduced heat  removal 
requirements and s h o r t  p e r i o d  o f  t i m e  i n  MODE 4 d u r i n g  which 
t h e  AFW i s  requ i red  and t h e  i n s u f f i c i e n t  steam a v a i l a b l e  i n  
MODE 4 t o  power t h e  t u r b i n e  d r i v e n  AFW pump. 

~~ 

APPL ICABIL ITY  I n  MODES 1, 2, and 3, t h e  AFW System i s  r e q u i r e d  t o  be 
OPERABLE i n  the  event t h a t  i t  i s  c a l l e d  upon t o  f u n c t i o n  when 
t h e  MFW i s  l o s t .  I n  a d d i t i o n ,  t h e  AFW System i s  r e q u i r e d  t o  
supply enough makeup water  t o  rep lace  t h e  steam generator  
secondary inventory ,  l o s t  as t h e  u n i t  cools  t o  MODE 4 
cond i t i ons .  

I n  MODE 4 one AFW t r a i n  i s  r e q u i r e d  t o  be OPERABLE when t h e  
steam generator(s)  i s  r e l i e d  upon f o r  heat removal. 

I n  MODE 5 o r  6, t h e  steam generators a re  n o t  no rma l l y  used 
f o r  heat removal, and t h e  AFW System i s  n o t  requ i red .  

ACTIONS A.1 
I f  one o f  t h e  two steam suppl ies,  MS-TV-111A and MS-TV-111B 
(Un i t  l), MS-TV-211A and MS-TV-211B (Un i t  Z), t o  t h e  t u r b i n e  
d r i v e n  AFW t r a i n  i s  i noperab le  w ' f  2 tit- 

(cont inued) 
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AFW System 
8 3.7.5 

BASES 

ACTIONS - A . l  (continued) 

The second Completion T ime  f o r  Required Ac t ion  A . l  
establ ishes a l i m i t  on the maximum t ime al lowed f o r  any 
combination o f  Conditions dur ing any contiguous f a i l u r e  t o  
meet t t p L C 0 .  

The J& ay Completion T i m e  provides a l i m i t a t i o n  t ime 
allowed i n  t h i s  spec i f ied  Condit ion a f t e r  d iscovery of 
f a i l u r e  t o  meet the LCO. This l i m i t  i s  considered reasonable 
f o r  s i t ua t i ons  i n  which Conditions A and B are entered I 
concurrent ly.  The 
d i c ta tes  tha t  both Completion Times apply  s imultaneously,  
and the more r e s t r i c t i v e  must be met. 

connector between 7 days and & 
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AFW System 
6 3.7.5 

I 

ACTIONS - 6.1 (continued) 

-or . . .  . .  
+g 
this tiuie+&k 

The second Completion Time f o r  Required Ac t i on  6.1 
establ ishes a l i m i t  on the  maximum t ime a l lowed f o r  any 
combination of Condi t ions t o  be inoperable du r ing  any 

f a i l u r e  t o  meet t h i s  LCO. 

Completion Time provides a l i m i t a t i o n  t i m e  
allowed i n  t h i s  spec i f i ed  Condi t ion a f t e r  d iscovery  o f  
f a i l u r e  t o  meet the  LCO. This l i m i t  i s  considered reasonable 
f o r  s i t u a t i o n s  i n  which Condit ions A and 6 a re  
concurrent ly .  The AND connector between 

and the  more r e s t r i c t i v e  must be met. 

r s  and 
d i c ta tes  t h a t  both Completion Times 

Ac t ion  A . l  o r  B . l  cannot be completed w i t h i n  
Completion Time,,or i f  two AFW t r a i n s  a re  

inoperable i n  MODE 1, 2, o r  3, t h e  u n i t  must be placed i n  a 
MODE i n  which the  LCO does not  apply. To achieve t h i s  s ta tus,  
t he  u n i t  must be placed i n  a t  l e a s t  MODE 3 w i t h i n  6 hours, 
and i n  MODE 4 w i t h i n  18 hours. 

The a1 1 owed Compl e t i  on Times are reasonabl e , based on 
opera t ing  experience, t o  reach t h e  requ i red  u n i t  cond i t ions  
from f u l l  power cond i t ions  i n  an o r d e r l y  manner and w i thout  
cha l leng ing  u n i t  systems. 

I n  MODE 4, when the  steam generator  i s  r e l i e d  upon f o r  heat 
removal, w i t h  two AFW t r a i n s  inoperable,  ope ra t i on  i s  
al lowed t o  cont inue because on ly  one motor d r i v e n  pump AFW 
t r a i n  i s  requ i red  i n  accordance w i t h  t h e  Note t h a t  mod i f ies  
the  LCO. Although not  requi red,  t h e  u n i t  may cont inue t o  cool  
down and i n i t i a t e  RHR. 

D .  1 - 
I f  a l l  th ree  AFW t r a i n s  a re  inoperab le  i n  MODE 1, 2, o r  3, 
t he  u n i t  i s  i n  a s e r i o u s l y  degraded c o n d i t i o n  w i th  no safety  
r e l a t e d  means f o r  conduct ing a cooldown, and o n l y  l i m i t e d  
means f o r  conducting a cooldown w i t h  nonsafety  r e l a t e d  
equipment. I n  such a cond i t ion ,  t h e  u n i t  should no t  be 

(cont i nued) 
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Insert 4 - AFW 

The 7-day Completion Time is reasonable to perform maintenance on the 
inoperable AFW train. The 7-day Completion Time is based on a plant specific 
deterministic and probabilistic assessment consistent with RG 1 .I 77. Based on 
the results of the RG 1.177 Tier 2 risk assessment the following systems or 
equipment is required to be available on the affected unit for entries into the 7- 
day Completion Time for planned maintenance: 1) both low head safety injection 
trains, 2) both high head safety injection trains including all three charging 
pumps, 3) both pressurizer PORVs and associated block valves, and 4) both 
EDGs. In addition, the AAC Diesel and charging cross-connect capability are 
also required to be available for planned maintenance entries into the 7-day 
Completion Time. Any unanticipated unavailability of this equipment during the 
7-day Completion Time will be assessed in accordance with the 10 CFR 
50.65 (a) (4) pro g ram . 

Entry into Condition 6.1 is typical for planned maintenance and surveillance. For 
planned maintenance or surveillance activities the plant configuration will be 
assessed with the 10 CFR 50.65(a)(4) program prior to entering the Condition to 
avoid risk significant plant configurations. 
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ECCS-Operat i ng 
3.5.2 

A. One Low Head Safety  
I n j e c t i o n  (LHSI) 
subsystem t r a i n  
i noperabl e. 

3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS) 

A . l  Restore subsystem 
t r a i n  t o  OPERABLE 
s ta tus .  

3.5.2 ECCS-Operating 

B. One o r  more ECCS 
t r a i n s  inoperable f o r  
reasons o the r  than 
Condi t ion A. 

LCO 3.5.2 Two ECCS t r a i n s  s h a l l  be OPERABLE. 

B . l  Restore t r a i n ( s )  t o  72 hours 
OPERABLE s ta tus .  

- - - _ - - -  - _ _ - -  NOTE - - _ - - _ - - - - _ - - 
I n  MODE 3, bo th  s a f e t y  i n j e c t i o n  ( S I )  pump f l o w  paths may be 
i s o l a t e d  by c l o s i n g  t h e  i s o l a t i o n  va lves f o r  up t o  2 hours 
t o  perform pressure i s o l a t i o n  va l ve  t e s t i n g  pe r  SR 3.4.14.1. 

C. Required Act ion and 
associated Completion 
Time o f  Condi t ion A 
o r  B no t  met. 

APPLICABILITY: MODES 1, 2, and 3. 

C . l  Be i n  MODE 3. 

C.2 Be i n  MODE 4. 

ACTIONS 

D. Less than 100% o f  t h e  
ECCS f 1 ow equi Val ent  
t o  a s i n g l e  OPERABLE 
ECCS t r a i n  ava i l ab le .  

CONDIT ION REQUIRED ACTION I 

D . l  Enter LCO 3.0.3. 

I 
I COMPLETION T I M E  

I 

6 hours 

12 hours 

Immediately 

* 
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QS System 
3.6.6 

CONDITION 

3.6 CONTAINMENT SYSTEMS 

3.6.6 Quench Spray (QS) System 

REQUIRED ACTION COMPLETION T I M E  

LCO 3.6.6 Two QS t r a i n s  s h a l l  be OPERABLE. 

A. One QS t r a i n  
i noperabl e. 

APPLICABILITY: MODES 1, 2, 3, and 4. 

A . l  Restore QS t r a i n  t o  7 days I 
OPERABLE status.  

B. Required A c t i o n  and 
associated Completion 
Time n o t  met. 

B . l  Be i n  MODE 3. 

AND 
B.2 Be i n  MODE 5. 

SURVEILLANCE 

SR 3.6.6.1 V e r i f y  each QS manual, power operated, and 
automat ic va lve i n  t h e  f l o w  pa th  t h a t  i s  
no t  locked, sealed, o r  o therwise secured i n  
p o s i t i o n  i s  i n  t h e  c o r r e c t  p o s i t i o n .  

6 hours 

36 hours 

FREQUENCY 

3 1  days 

SR 3.6.6.2 V e r i f y  each QS pump's developed head a t  t h e  
f l o w  t e s t  p o i n t  i s  g r e a t e r  t han  o r  equal t o  
t h e  requ i red  developed head. 

I 

I n  accordance 
w i t h  t h e  
I n s e r v i c e  
Tes t i ng  Program 
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Chemi c a l  A d d i t i o n  System 
3.6.8 

REQUIRED ACTION 

3.6 CONTAINMENT SYSTEMS 

3.6.8 Chemical A d d i t i o n  System 

COMPLETION TIME 

LCO 3.6.8 The Chemical A d d i t i o n  System s h a l l  be OPERABLE. 

B . l  Be i n  MODE 3. 

APPLICABILITY: MODES 1, 2, 3, and 4. 

6 hours 

ACTIONS 

B.2 Be i n  MODE 5. 

C O N D I T I O N  

84 hours 

A. Chemi c a l  Addi t i  on 
System inoperable.  

B. Required Ac t i on  and 
associated Compl e t i o n  
Time n o t  met. 

SURVEILLANCE REQUIREMENTS 

A . l  Restore Chemical 
A d d i t i o n  System t o  
OPERABLE s ta tus .  

7 days 

I 
I 

I 

SURVEILLANCE 

SR 3.6.8.1 V e r i f y  each Chemical A d d i t i o n  System 
manual , power operated, and automat ic v a l v e  
i n  t h e  f l o w  path t h a t  i s  n o t  locked, 
sealed, o r  o therwise secured i n  p o s i t i o n  i s  
i n  t h e  c o r r e c t  p o s i t i o n .  

SR 3.6.8.2 Ver i fy chemical a d d i t i o n  tank s o l u t i o n  
volume i s  2 4800 ga l  and 5 5500 g a l .  

- 

SR 3.6.8.3 Verify chemical a d d i t i o n  tank NaOH s o l u t i o n  
concentrat ion i s  2 12% and 5 1 3 %  by 
weight. 

FREQUENCY 

31  days 

184 days 

184 days 
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AFW System 
3.7.5 

CONDITION 

3.7 PLANT SYSTEMS 

3.7.5 A u x i l i a r y  Feedwater (AFW) System 

REQUIRED ACTION 

LCO 3.7.5 Three AFW t r a i n s  s h a l l  be OPERABLE. 
_ _ _ _ _ _ _ _ _ _ _ _  NOTE _ _ _ _ _ _ _ _ _ _ _ _  
Only  one AFW t r a i n ,  which i nc ludes  a motor  d r i v e n  pump, i s  
r e q u i r e d  t o  be OPERABLE i n  MODE 4. 

A. One steam supp ly  t o  
t u r b i n e  d r i v e n  AFW 
pump inoperab le .  

APPLICABILITY: MODES 1, 2, and 3, 
MODE 4 when steam genera tor  i s  r e l i e d  upon f o r  heat removal. 

A . l  Restore steam supp ly  
t o  OPERABLE s t a t u s .  

~~ 

B. One AFW t r a i n  
i noperab le  i n  MODE 1, 
2 o r  3 f o r  reasons 
o t h e r  than  
C o n d i t i o n  A. 

B . l  Restore AFW t r a i n  t o  
OPERABLE s t a t u s .  

I 

COMPLETION TIME 

7 days 

AND 
14 days f rom 
d i scove ry  o f  
f a i l u r e  t o  meet 
t h e  LCO 

7 days I 

14 days f rom I 
d i scove ry  o f  
f a i l u r e  t o  meet 
t h e  LCO 

Nor th  Anna U n i t s  1 and 2 3.7.5-1 



ECCS-Operat i ng 
B 3.5.2 

B 3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS) 

B 3.5.2 ECCS-Operat i ng 

BASES 

BACKGROUND The f u n c t i o n  o f  t h e  ECCS i s  t o  p r o v i d e  core c o o l i n g  and 
negat ive r e a c t i v i t y  t o  ensure t h a t  t h e  r e a c t o r  core i s  
pro tec ted  a f t e r  any o f  t h e  f o l l o w i n g  acc idents :  

a. Loss o f  cool  an t  acc ident  (LOCA) , cool  a n t  1 eakage g r e a t e r  
t han  the  c a p a b i l i t y  o f  t h e  normal charg ing system; 

b. Rupture o f  a c o n t r o l  r o d  d r i v e  mechanism-control r o d  
assembly e j e c t i o n  accident;  

c. Loss o f  secondary cool  an t  acc ident ,  i n c l u d i n g  
u n c o n t r o l l e d  steam re lease o r  l o s s  o f  feedwater; and 

d. Steam generator  tube r u p t u r e  (SGTR). 

The a d d i t i o n  o f  negat ive r e a c t i v i t y  i s  designed p r i m a r i l y  
f o r  t h e  MSLB where pr imary cooldown cou ld  add enough 
p o s i t i v e  r e a c t i v i t y  t o  achieve c r i t i c a l i t y  and r e t u r n  t o  
s i  gn i  f i cant power. 

There a re  t h r e e  phases o f  ECCS ope ra t i on :  i n j e c t i o n ,  c o l d  
l e g  r e c i r c u l a t i o n ,  and h o t  l e g  r e c i r c u l a t i o n .  I n  t h e  
i n j e c t i o n  phase, water i s  taken f rom t h e  r e f u e l i n g  water 
s torage tank (RWST) and i n j e c t e d  i n t o  t h e  Reactor Coolant 
System (RCS) through t h e  c o l d  l egs .  When s u f f i c i e n t  water i s  
removed from t h e  RWST t o  ensure t h a t  enough boron has been 
added t o  ma in ta in  t h e  r e a c t o r  s u b c r i t i c a l  and t h e  
containment sumps have enough water  t o  supply  t h e  r e q u i r e d  
ne t  p o s i t i v e  s u c t i o n  head t o  t h e  ECCS pumps, s u c t i o n  i s  
switched t o  t h e  containment sump f o r  c o l d  l e g  r e c i r c u l a t i o n .  
W i th in  approximately 5 hours, t h e  ECCS f l o w  i s  s h i f t e d  t o  
t h e  h o t  l e g  r e c i r c u l a t i o n  phase t o  p r o v i d e  a backf lush,  
which would reduce t h e  b o i l i n g  i n  t h e  t o p  o f  t h e  core and any 
r e s u l  t i  ng boron p r e c i  p i  t a t  i on. 

Each ECCS t r a i n  c o n s i s t s  o f  two separate subsystems: High 
Head Sa fe ty  I n j e c t i o n  (HHSI )  and Low Head Sa fe ty  I n j e c t i o n  
(LHSI). Two redundant, 100% c a p a c i t y  t r a i n s  a re  provided. 
The ECCS accumulators and t h e  RWST a r e  a1 so p a r t  o f  t h e  ECCS, 
b u t  a re  n o t  considered p a r t  of an ECCS f l o w  pa th  as descr ibed 
by t h i s  LCO. 

(cont inued) 

I 
1 
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ECCS-Operat i ng 
B 3.5.2 

LCO The f l o w  pa th  f o r  each t r a i n  must ma in ta in  i t s  designed 
independence t o  ensure t h a t  no s i n g l e  f a i l u r e  can d i s a b l e  
bo th  ECCS t r a i n s .  

(cont i nued) 

As i n d i c a t e d  i n  t h e  Note, t h e  S I  f l o w  paths may be i s o l a t e d  
f o r  2 hours i n  MODE 3, under c o n t r o l l e d  condi t ions,  t o  
per form pressure i s o l a t i o n  va l ve  t e s t i n g  pe r  SR 3.4.14.1. 
The f l o w  pa th  i s  r e a d i l y  r e s t o r a b l e  f rom t h e  co r j t ro l  room. 

APPLICABILITY I n  MODES 1, 2, and 3, t h e  ECCS OPERABILITY requirements f o r  
t h e  l i m i t i n g  Design Basis Accident, a l a r g e  break LOCA, a r e  
based on f u l l  power operat ion.  Al though reduced power would 
n o t  r e q u i r e  t h e  same l e v e l  o f  performance, t h e  acc ident  
a n a l y s i  s does n o t  p rov ide  f o r  reduced cool  i ng requirements 
i n  t h e  l ower  MODES. MODE 2 and MODE 3 requirements a re  
bounded by t h e  MODE 1 ana lys i s .  

Th is  LCO i s  o n l y  a p p l i c a b l e  i n  MODE 3 and above. Below 
MODE 3, t h e  S I  s i gna l  s e t p o i n t  has a l ready  been manual ly 
bypassed by opera to r  c o n t r o l  , and system f u n c t i o n a l  
requirements a re  re laxed  as descr ibed i n  LCO 3.5.3, 
"ECCS-Shutdown. ' I  

I n  MODES 5 and 6, u n i t  c o n d i t i o n s  a r e  such t h a t  t h e  
probabi  1 i t y  o f  an event r e q u i r i n g  ECCS i n j e c t i o n  i s  
ext remely low. Core c o o l i n g  requirements i n  MODE 5 are 
addressed by LCO 3.4.7, "RCS Loops-MODE 5, Loops F i l l e d , "  
and LCO 3.4.8, "RCS Loops-MODE 5, Loops Not F i l l e d . "  MODE 6 
core c o o l i n g  requirements a re  addressed by LCO 3.9.5, 
"Residual Heat Removal (RHR) and Coolant C i r cu la t i on -H igh  
Water Level ,"  and LCO 3.9.6, "Residual Heat Removal (RHR) 
and Coolant Circulat ion-Low Water Level . "  

ACTIONS 

With one LHSI subsystem t r a i n  inoperable,  t h e  LHSI subsystem 
t r a i n  must be re tu rned  t o  OPERABLE s t a t u s  w i t h i n  7 days. I n  
t h i s  c o n d i t i o n  t h e  remaining OPERABLE ECCS t r a i n  i s  adequate 
t o  per form t h e  heat removal f u n c t i o n .  The 7-day Completion 
Time i s  reasonable t o  per form maintenance on t h e  i noperab le  
LHSI subsystem. The 7-day Completion Time i s  based on t h e  
f i n d i n g s  o f  a p l a n t  s p e c i f i c  d e t e r m i n i s t i c  and p r o b a b i l i s t i c  
a n a l y s i  s. 

(cont inued) 
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ECCS-Operating 
B 3.5.2 

BASES 

ACTIONS 

With one o r  more t r a i n s  inoperable f o r  reasons o t h e r  t h a n  
Cond i t i on  A, and a t  l e a s t  100% o f  t h e  ECCS f l o w  e q u i v a l e n t  t o  
a s i n g l e  OPERABLE ECCS t r a i n  a v a i l a b l e ,  t h e  i noperab le  
components must be re tu rned  t o  OPERABLE s t a t u s  w i t h i n  
72 hours. The 72 hour Completion Time i s  based on an NRC 
r e l i a b i l i t y  e v a l u a t i o n  (Ref. 5) and i s  a reasonable t i m e  f o r  
r e p a i r  o f  many ECCS components. 

An ECCS t r a i n  i s  inoperable i f  i t  i s  n o t  capable o f  
d e l i v e r i n g  design f l o w  t o  t h e  RCS. I n d i v i d u a l  components a r e  
inoperable i f  they  a r e  n o t  capable o f  per forming t h e i r  
design f u n c t i o n  o r  suppor t i ng  systems a re  n o t  a v a i l a b l e .  

The LCO requ i res  t h e  OPERABILITY of  a number o f  independent 
subsystems. Due t o  t h e  redundancy o f  t r a i n s  and t h e  
d i v e r s i t y  o f  subsystems, t h e  i n o p e r a b i l i t y  o f  one a c t i v e  
component i n  a t r a i n  does n o t  render  t h e  ECCS incapable o f  
per forming i t s  f u n c t i o n .  N e i t h e r  does t h e  i n o p e r a b i l i t y  o f  
two d i f f e r e n t  components, each i n  a d i f f e r e n t  t r a i n ,  
n e c e s s a r i l y  r e s u l t  i n  a l o s s  of f u n c t i o n  f o r  t h e  ECCS (e.g., 
an inoperable HHSI  pump i n  one t r a i n ,  and an i noperab le  LHSI 
pump i n  t h e  o t h e r ) .  Th is  a l l ows  increased f l e x i b i l i t y  i n  
u n i t  operat ions under circumstances when components i n  
opposi te  t r a i n s  a r e  inoperable.  

An event accompanied by a l o s s  o f  o f f s i t e  power and t h e  
f a i l u r e  o f  an EDG can d i s a b l e  one ECCS t r a i n  u n t i l  power i s  
res to red .  A r e l i a b i l i t y  a n a l y s i s  (Ref. 5) has shown t h a t  t h e  
impact o f  having one f u l l  ECCS t r a i n  i noperab le  i s  
s u f f i c i e n t l y  smal l  t o  j u s t i f y  cont inued o p e r a t i o n  f o r  
7 2  hours. 

1 C . l  and C.2 

I f  t h e  inoperable t r a i n s  cannot be re tu rned  t o  OPERABLE 
s t a t u s  w i t h i n  t h e  associated Completion Time, t h e  u n i t  must 
be brought t o  a MODE i n  which t h e  LCO does n o t  apply.  To 
achieve t h i s  s ta tus ,  t h e  u n i t  must be brought t o  MODE 3 
w i t h i n  6 hours and MODE 4 w i t h i n  12 hours. The a l lowed 
Completion Times a re  reasonable, based on o p e r a t i n g  
experience, t o  reach t h e  r e q u i r e d  u n i t  c o n d i t i o n s  f rom f u l l  
power cond i t i ons  i n  an o r d e r l y  manner and w i t h o u t  
c h a l l  engi ng u n i t  systems. 
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ECCS-Operat i ng 
B 3.5.2 

BASES 

ACTIONS D.1 
(continued) 

Condi t ion B i s  app l i cab le  w i t h  one o r  more t r a i n s  inoperable 
f o r  reasons o t h e r  than Condi t ion A. The al lowed Completion 
Time i s  based on t h e  assumption t h a t  a t  l e a s t  100% o f  t h e  
ECCS f l o w  equ iva len t  t o  a s i n g l e  OPERABLE ECCS t r a i n  i s  
a v a i l a b l e .  With l e s s  than 100% o f  t h e  ECCS f l o w  equ iva len t  t o  
a s i n g l e  OPERABLE ECCS t r a i n  a v a i l a b l e ,  t h e  f a c i l i t y  i s  i n  a 
c o n d i t i o n  ou ts ide  o f  t h e  acc ident  analyses. Therefore, 
LCO 3.0.3 must be entered immediately. 

SURVEILLANCE SR 3.5.2.1 
REQUIREMENTS 

V e r i f i c a t i o n  o f  proper va l ve  p o s i t i o n  ensures t h a t  t h e  f l o w  
path f rom t h e  ECCS pumps t o  t h e  RCS i s  maintained. 
Misa l  ignment o f  these valves could render  both ECCS t r a i n s  
inoperable.  Securing these valves i n  p o s i t i o n  by removal o f  
power o r  by key l o c k i n g  t h e  c o n t r o l  i n  t h e  c o r r e c t  p o s i t i o n  
ensures t h a t  they cannot change p o s i t i o n  as a r e s u l t  o f  an 
a c t i v e  f a i l u r e  o r  be i n a d v e r t e n t l y  misal igned. These valves 
a re  o f  t h e  type t h a t  can d i s a b l e  t h e  f u n c t i o n  o f  both ECCS 
t r a i n s  and i n v a l i d a t e  t h e  acc ident  analyses. A 12 hour 
Frequency i s  considered reasonable i n  view o f  o the r  
a d m i n i s t r a t i v e  c o n t r o l s  t h a t  w i l l  ensure a misposi t ioned 
va l ve  i s  u n l i k e l y .  

SR 3.5.2.2 

V e r i f y i n g  t h e  c o r r e c t  al ignment f o r  manual , power operated, 
and automatic valves i n  t h e  ECCS f l o w  paths prov ides 
assurance t h a t  t h e  proper f l o w  paths w i l l  e x i s t  f o r  ECCS 
operat ion.  This SR does n o t  apply  t o  valves t h a t  a re  locked, 
sealed, o r  otherwise secured i n  p o s i t i o n ,  s ince these were 
v e r i f i e d  t o  be in t h e  c o r r e c t  p o s i t i o n  p r i o r  t o  lock ing,  
seal ing,  o r  secur ing.  A va lve t h a t  receives an ac tua t i on  
s igna l  i s  a l lowed t o  be i n  a nonaccident p o s i t i o n  prov ided 
t h e  va l ve  w i l l  au tomat i ca l l y  r e p o s i t i o n  w i t h i n  t h e  proper 
s t r o k e  t ime. This Surve i l l ance  does n o t  r e q u i r e  any t e s t i n g  
o r  va l ve  manipulat ion.  Rather, i t  invo lves  v e r i f i c a t i o n  t h a t  
those valves capable o f  being misposi t ioned a re  i n  t h e  
c o r r e c t  p o s i t i o n .  The 3 1  day Frequency i s  appropr ia te 
because t h e  valves a re  operated under admini s t r a t i  ve 
c o n t r o l ,  and an improper va lve p o s i t i o n  would o n l y  a f f e c t  a 
s i n g l e  t r a i n .  This Frequency has been shown t o  be acceptable 
through opera t i ng  experience. 
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ECCS-Operating 
B 3.5.2 

BASES 

SURVEILLANCE SR 3.5.2.3 
REQUIREMENTS 

(cont  i nued) With t h e  except ion o f  t h e  opera t i ng  charg ing pump, t h e  ECCS 
pumps a re  no rma l l y  i n  a standby nonoperat ing mode. As such, 
some f l o w  pa th  p i p i n g  has t h e  p o t e n t i a l  t o  develop pockets o f  
en t ra ined  gases. P lan t  ope ra t i ng  exper ience and a n a l y s i s  has 
shown t h a t  a f t e r  proper  system f i  11 i n g  ( f o l l o w i n g  
maintenance o r  r e f u e l i n g  outages) , some e n t r a i n e d  
noncondensabl e gases remai n. These gases w i  11 form small  
voids,  which remain s t a b l e  i n  t h e  system i n  b o t h  normal and 
t r a n s i e n t  o p e r a t i  on. Mechani sms p o s t u l a t e d  t o  increase t h e  
v o i d  s i z e  a re  gradual i n  nature, and t h e  system i s  operated 
i n  accordance w i t h  procedures t o  prec lude growth i n  these 
voids.  

To p rov ide  a d d i t i o n a l  assurances t h a t  t h e  system w i l l  
f unc t i on ,  a v e r i f i c a t i o n  i s  performed every 92 days t h a t  t h e  
system i s  s u f f i c i e n t l y  f u l l  o f  water. The system i s  
s u f f i c i e n t l y  f u l l  o f  water when t h e  vo ids  and pockets o f  
en t ra ined  gases i n  t h e  ECCS p i p i n g  a r e  smal l  enough i n  s i z e  
and number so as t o  n o t  i n t e r f e r e  w i t h  t h e  proper  o p e r a t i o n  
o f  t h e  ECCS. V e r i f i c a t i o n  t h a t  t h e  ECCS p i p i n g  i s  
s u f f i c i e n t l y  f u l l  o f  water can be performed by v e n t i n g  t h e  
necessary h i g h  p o i n t  ECCS vents o u t s i d e  containment, u s i n g  
NDE, o r  us ing  o t h e r  E n g i n e e r i n g - j u s t i f i e d  means. M a i n t a i n i n g  
t h e  p i p i n g  from t h e  ECCS pumps t o  t h e  RCS s u f f i c i e n t l y  f u l l  
o f  water ensures t h a t  t h e  system w i l l  per form p roper l y ,  
i n j e c t i n g  i t s  f u l l  capac i t y  i n t o  t h e  RCS upon demand. Th is  
w i l l  a l s o  prevent  water hammer, pump c a v i t a t i o n ,  and pumping 
o f  excess noncondensable gas (e.g., a i r ,  n i t rogen ,  o r  
hydrogen) i n t o  t h e  r e a c t o r  vessel f o l l o w i n g  an SI s i g n a l  o r  
d u r i n g  shutdown c o o l i n g .  The 92 day frequency takes i n t o  
cons ide ra t i on  t h e  gradual na tu re  o f  t h e  p o s t u l a t e d  v o i d  
generat ion mechanism. 

SR 3.5.2.4 

P e r i o d i c  s u r v e i l l a n c e  t e s t i n g  of  ECCS pumps i s  r e q u i r e d  by 
t h e  ASME Code. This  t ype  o f  t e s t i n g  may be accomplished by 
measuring t h e  pump developed head a t  o n l y  one p o i n t  o f  t h e  
pump c h a r a c t e r i s t i c  curve. This  t e s t i n g  i s  performed a t  low 
f l o w  c o n d i t i o n s  d u r i n g  q u a r t e r l y  t e s t s  and near design f l o w  
c o n d i t i o n s  a t  l e a s t  once every 24 months, as r e q u i r e d  by  t h e  
Code. The q u a r t e r l y  t e s t  w i l l  d e t e c t  gross degradat ion 
caused by i m p e l l e r  s t r u c t u r a l  damage o r  o t h e r  h y d r a u l i c  
component problems, b u t  i s  n o t  a good i n d i c a t o r  o f  expected 
pump performance a t  h i g h  f l o w  c o n d i t i o n s .  Both t e s t s  v e r i f y  

(cont inued) 
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ECCS-Operati ng 
B 3.5.2 

BASES 

SURVEILLANCE SR 3.5.2.4 (continued) 
REQUIREMENTS 

t h a t  t h e  measured performance i s  w i t h i n  an acceptable 
t o l e r a n c e  o f  t h e  o r i g i n a l  pump base l i ne  performance. 
A d d i t i o n a l l y ,  t h e  24-month comprehensive t e s t  v e r i f i e s  t h a t  
t h e  t e s t  f l o w  i s  g r e a t e r  than o r  equal t o  t h e  performance 
assumed i n  t h e  s a f e t y  analys is .  Due t o  l i m i t a t i o n s  i n  system 
design, t h e  24-month t e s t  i s  performed d u r i n g  r e f u e l i n g  
outages. SRs are  s p e c i f i e d  i n  t h e  I n s e r v i c e  Tes t i ng  Program, 
which encompasses t h e  ASME Code. The ASME Code prov ides t h e  
a c t i v i t i e s  and Frequencies necessary t o  s a t i s f y  t h e  
requirements.  

SR 3.5.2.5 and SR 3.5.2.6 

These Survei  11 ances demonstrate t h a t  each automat ic  ECCS 
va l ve  actuates t o  t h e  requ i red  p o s i t i o n  on an a c t u a l  o r  
s imulated S I  s i gna l  and t h a t  each ECCS pump capable o f  
s t a r t i n g  a u t o m a t i c a l l y  s t a r t s  on r e c e i p t  o f  an ac tua l  o r  
s imulated S I  s i g n a l .  Th is  Su rve i l l ance  i s  n o t  r e q u i r e d  f o r  
va lves t h a t  a re  locked, sealed, o r  o the rw ise  secured i n  t h e  
r e q u i r e d  p o s i t i o n  under a d m i n i s t r a t i v e  c o n t r o l s .  The 
18 month Frequency i s  based on t h e  need t o  pe r fo rm these 
Surve i l l ances  under t h e  cond i t i ons  t h a t  app ly  d u r i n g  a u n i t  
outage and t h e  p o t e n t i a l  f o r  unplanned u n i t  t r a n s i e n t s  i f  
t h e  Surve i l l ances  were performed w i t h  t h e  r e a c t o r  a t  power. 

The 18 month Frequency i s  a l s o  acceptable based on 
cons ide ra t i on  o f  t h e  design r e l i a b i l i t y  (and con f i rm ing  
opera t i ng  experience) o f  t h e  equipment. The a c t u a t i o n  l o g i c  
i s  t e s t e d  as p a r t  o f  ESF Ac tua t i on  System t e s t i n g ,  and 
equipment performance i s  monitored as p a r t  o f  t h e  I n s e r v i c e  
Tes t i ng  Program. 

SR 3.5.2.7 

Proper t h r o t t l e  va lve p o s i t i o n  i s  necessary f o r  proper  ECCS 
performance and t o  prevent  pump runout  and subsequent 
component damage. The Survei 11 ance v e r i  f i es each 1 i s ted  ECCS 
t h r o t t l e  va l ve  i s  secured i n  t h e  c o r r e c t  p o s i t i o n .  The 
18 month Frequency i s  based on t h e  same reasons as those 
s t a t e d  i n  SR 3.5.2.5 and SR 3.5.2.6. 
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ECCS-Operat i ng 
B 3.5.2 

BASES 

SURVEILLANCE SR 3.5.2.8 
REQUIREMENTS 

(continued) Per iod ic  inspect ions o f  the containment sump suc t ion  i n l e t  
ensure t h a t  i t  i s  un res t r i c ted  and stays i n  proper opera t ing  
condi t ion.  The 18 month Frequency i s  based on the  need t o  
perform t h i s  Surve i l lance under the  condi t ions t h a t  apply  
dur ing a u n i t  outage and on the  need t o  have access t o  t h e  
loca t ion .  This Frequency has been found t o  be s u f f i c i e n t  t o  
detect  abnormal degradation and i s  confirmed by opera t ing  
experience. 

REFERENCES 1. UFSAR, Section 3.1.31. 

2. 10 CFR 50.46. 

3. UFSAR, Sect ion 15.4.1. 

4. UFSAR, Sect ion 6.2 and Chapter 15. 

5. NRC Memorandum t o  V. S te l l o ,  Jr., from R.L. Baer, 
"Recommended I n t e r i m  Revisions t o  LCOs f o r  ECCS 
Components," December 1, 1975. 
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QS System 
B 3.6.6 

BASES 

LCO Each QS t r a i n  inc ludes a spray pump, a dedicated spray 
header, nozzles, valves, p ip ing ,  instruments,  and c o n t r o l s  
t o  ensure an OPERABLE f l o w  pa th  capable o f  t a k i n g  s u c t i o n  
f rom t h e  RWST. 

(continued) 

APPLICABILITY I n  MODES 1, 2, 3, and 4, a DBA cou ld  cause a r e l e a s e  o f  
r a d i o a c t i v e  m a t e r i a l  t o  containment and an i nc rease  i n  
containment pressure and temperature r e q u i r i n g  t h e  o p e r a t i o n  
o f  t h e  QS System. 

I n  MODES 5 and 6, t h e  p r o b a b i l i t y  and consequences o f  these 
events a re  reduced due t o  t h e  pressure and temperature 
l i m i t a t i o n s  o f  these MODES. Thus, t h e  QS System i s  n o t  
r e q u i r e d  t o  be OPERABLE i n  MODE 5 o r  6. 

ACTIONS A. 1 - 
I f  one QS t r a i n  i s  inoperable,  i t  must be r e s t o r e d  t o  
OPERABLE s ta tus  w i t h i n  7 days. The components a v a i l a b l e  i n  
t h i s  degraded c o n d i t i o n  a re  capable of p r o v i d i n g  100% o f  t h e  
heat removal and i o d i n e  removal needs a f t e r  an acc iden t .  The 
7-day Completion Time i s  based on a p l a n t  s p e c i f i c  
d e t e r m i n i s t i c  and p r o b a b i l i s t i c  a n a l y s i s .  

B . l  and B.2 

I f  t h e  Required Ac t i on  and associated Completion Time a re  
n o t  met, t h e  u n i t  must be brought t o  a MODE i n  which t h e  LCO 
does n o t  apply. To achieve t h i s  s ta tus ,  t h e  u n i t  must be 
brought t o  a t  l e a s t  MODE 3 w i t h i n  6 hours and t o  MODE 5 
w i t h i n  36 hours. The a l lowed Completion Times a re  
reasonable, based on o p e r a t i n g  experience, t o  reach t h e  
r e q u i r e d  u n i t  cond i t i ons  f rom f u l l  power c o n d i t i o n s  i n  an 
o r d e r l y  manner and w i t h o u t  chal  l e n g i  ng u n i t  systems. 

I 

SURVEILLANCE SR 3.6.6.1 
REQUIREMENTS 

V e r i f y i n g  the  c o r r e c t  a l ignment o f  manual, power operated, 
and automat ic valves, exc lud ing  check valves,  i n  t h e  QS 
System prov ides assurance t h a t  t h e  proper  f l o w  pa th  e x i s t s  
f o r  QS System operat ion.  Th is  SR does n o t  app ly  t o  va lves 
t h a t  a re  locked, sealed, o r  o therwise secured i n  p o s i t i o n ,  
s ince  they  were v e r i f i e d  t o  be i n  t h e  c o r r e c t  p o s i t i o n  p r i o r  
t o  be ing secured. This SR does n o t  r e q u i r e  any t e s t i n g  o r  

(cont inued) 
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QS System 
B 3 . 6 . 6  

BASES 

SURVEILLANCE 
REQUIREMENTS 

SR 3.6.6.1 (continued) 

va l ve  manipulat ion.  Rather, i t  invo lves  v e r i f i c a t i o n ,  
through a system walkdown, t h a t  those va lves o u t s i d e  
containment and capable o f  p o t e n t i a l l y  be ing rn ispos i t ioned 
a re  i n  t h e  c o r r e c t  p o s i t i o n .  

SR 3.6.6.2 

V e r i f y i n g  t h a t  each QS pump's developed head a t  t h e  f l o w  t e s t  
p o i n t  i s  g r e a t e r  than o r  equal t o  t h e  r e q u i r e d  developed head 
ensures t h a t  QS pump performance i s  c o n s i s t e n t  w i th  t h e  
s a f e t y  ana lys i s  assumptions. Flow and d i f f e r e n t i a l  head a r e  
normal t e s t s  o f  c e n t r i f u g a l  pump performance r e q u i r e d  by t h e  
ASME Code (Ref. 4 ) .  Since t h e  QS System pumps cannot be 
t e s t e d  w i t h  f l o w  through t h e  spray headers, t hey  a r e  t e s t e d  
on r e c i r c u l a t i o n  f l ow .  This  t e s t  conf i rms one p o i n t  on t h e  
pump design curve and i s  i n d i c a t i v e  o f  o v e r a l l  performance. 
Such i n s e r v i c e  t e s t s  con f i rm  component OPERABILITY, t r e n d  
performance, and d e t e c t  i n c i p i e n t  f a i l u r e s  by i n d i c a t i n g  
abnormal performance. The Frequency o f  t h i s  SR i s  i n  
accordance w i t h  t h e  I n s e r v i c e  Test ing Program. 

SR 3.6.6.3 and SR 3.6.6.4 

These SRs ensure t h a t  each QS automat ic va l ve  ac tua tes  t o  i t s  
c o r r e c t  p o s i t i o n  and each QS pump s t a r t s  upon r e c e i p t  o f  an 
ac tua l  o r  s imulated Containment Pressure h igh-h igh s i g n a l  . 
Th is  S u r v e i l l a n c e  i s  n o t  r e q u i r e d  f o r  va lves t h a t  a r e  
locked, sealed, o r  o therwise secured i n  t h e  r e q u i r e d  
p o s i t i o n  under a d m i n i s t r a t i v e  c o n t r o l s .  The 18 month 
Frequency i s  based on t h e  need t o  per form these 
Surve i l l ances  under t h e  c o n d i t i o n s  t h a t  app ly  during a un i t  
outage and t h e  p o t e n t i a l  f o r  an unplanned t r a n s i e n t  i f  t h e  
S u r v e i l l a n c e s  were performed w i t h  t h e  r e a c t o r  a t  power. 
Operat ing exper ience has shown t h a t  these components u s u a l l y  
pass t h e  Surve i l l ances  when performed a t  an 18 month 
Frequency. Therefore,  t h e  Frequency was concluded t o  be 
acceptable f rom a r e l i a b i l i t y  s tandpoint .  

SR 3.6.6.5 

With the  quench spray i n l e t  valves c losed and t h e  spray 
header dra ined o f  any s o l u t i o n ,  low pressure a i r  o r  smoke can 
be blown through t e s t  connect ions o r  an i n s p e c t i o n  o f  t h e  
nozzles can be performed. T h i s  SR ensures t h a t  each spray 
nozz le i s  unobst ructed and t h a t  spray coverage o f  t h e  

(cont inued) 
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QS System 
B 3.6.6 

BASES 

SURVEILLANCE SR 3.6.6.5 (continued) 
REQUIREMENTS 

containment du r ing  an acc iden t  i s  n o t  degraded. Due t o  t h e  
pass ive nature o f  t h e  design o f  t h e  nozz le and t h e  
non-corrosive design o f  t h e  system, a t e s t  performed 
f o l l o w i n g  maintenance which could r e s u l t  i n  nozz le blockage 
i s  considered adequate t o  d e t e c t  o b s t r u c t i o n  o f  t h e  nozzles.  

REFERENCES 1. UFSAR, Sect ion 6.2. 

2. 10 CFR 50.49. 

3 .  10 CFR 50,  Appendix K. 

4. ASME Code f o r  Operat ion and Maintenance o f  Nuclear Power 
P1 ants.  
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Chemical A d d i t i o n  System 
B 3.6.8 

BASES 

LCO I n  a d d i t i o n ,  i t  i s  e s s e n t i a l  t h a t  va lves i n  t h e  Chemical 
(cont i nued) A d d i t i o n  System f l o w  paths are p r o p e r l y  p o s i t i o n e d  and t h a t  

automat ic va lves a re  capable of a c t i v a t i n g  t o  t h e i r  c o r r e c t  
p o s i t i o n s  . 

APPLICABILITY I n  MODES 1, 2, 3, and 4, a DBA cou ld  cause a re lease  o f  
r a d i o a c t i v e  m a t e r i a l  t o  containment r e q u i r i n g  t h e  o p e r a t i o n  
o f  t h e  Chemical A d d i t i o n  System. The Chemical A d d i t i o n  
System a s s i s t s  i n  reducing t h e  i o d i n e  f i s s i o n  product  
i n v e n t o r y  p r i o r  t o  re lease  t o  t h e  environment. 

I n  MODES 5 and 6, t h e  p r o b a b i l i t y  and consequences o f  these 
events a re  reduced due t o  t h e  pressure and temperature 
l i m i t a t i o n s  i n  these MODES. Thus, t h e  Chemical A d d i t i o n  
System i s  n o t  r e q u i r e d  t o  be OPERABLE i n  MODE 5 o r  6. 

ACTIONS A.1 
If t h e  Chemical A d d i t i o n  System i s  inoperable,  i t  must be 
r e s t o r e d  t o  OPERABLE w i t h i n  7 days. The pH adjustment o f  t h e  
Quench Spray System f l o w  f o r  i o d i n e  removal enhancement i s  
reduced i n  t h i s  c o n d i t i o n .  The Quench Spray System would 
s t i l l  be a v a i l a b l e  and would remove some i o d i n e  f rom t h e  
containment atmosphere i n  t h e  event o f  a DBA. The 7-day 
Completion Time takes i n t o  account t h e  a b i l i t y  o f  t h e  Quench 
Spray System t o  remove i o d i n e  a t  a reduced c a p a b i l i t y  us ing  
t h e  redundant Quench Spray f l o w  pa th  c a p a b i l i t i e s  and t h e  
low p r o b a b i l i t y  o f  t h e  worst  case DBA o c c u r r i n g  d u r i n g  t h i s  
pe r iod .  The 7-day Completion Time i s  j u s t i f i e d  by a p l a n t  
s p e c i f i c  d e t e r m i n i s t i c  and q u a l i t a t i v e  r i s k  assessment. 

6.1 and B.2 

I f  t h e  Chemical A d d i t i o n  System cannot be r e s t o r e d  t o  
OPERABLE s t a t u s  w i t h i n  t h e  r e q u i r e d  Completion Time, t h e  
u n i t  must be brought t o  a MODE i n  which t h e  LCO does n o t  
apply. To achieve t h i s  s ta tus,  t h e  u n i t  must be brought t o  a t  
l e a s t  MODE 3 w i t h i n  6 hours and t o  MODE 5 w i t h i n  84 hours. 
The a l lowed Completion Time o f  6 hours i s  reasonable, based 
on opera t i ng  experience, t o  reach MODE 3 f rom f u l l  power 
c o n d i t i o n s  i n  an o r d e r l y  manner and w i t h o u t  chal  l eng ing  u n i t  
systems. The extended i n t e r v a l  t o  reach MODE 5 a l l ows  
48 hours f o r  r e s t o r a t i o n  o f  t h e  Chemical A d d i t i o n  System i n  
MODE 3 and 36 hours t o  reach MODE 5. Th is  i s  reasonable when 

(con t  i nued) 
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Chemical A d d i t i o n  System 
B 3.6.8 

BASES 

ACT IONS B . l  and B.2  (cont inued) 

cons ide r ing  t h e  reduced pressure and temperature c o n d i t i o n s  
i n  MODE 3 f o r  t h e  re lease  o f  r a d i o a c t i v e  m a t e r i a l  f rom t h e  
Reactor Cool an t  System. 

SURVEILLANCE SR 3.6.8.1 
REQUIREMENTS 

V e r i f y i n g  t h e  c o r r e c t  a1 ignment o f  Chemical A d d i t i o n  System 
manual, power operated, and automat ic va l ves  i n  t h e  chemical 
a d d i t i o n  f l o w  pa th  prov ides assurance t h a t  t h e  system i s  
ab le  t o  p rov ide  a d d i t i v e  t o  t h e  Quench Spray System i n  t h e  
event o f  a DBA. Th is  SR does n o t  app ly  t o  va lves t h a t  a re  
locked, sealed, o r  o therwise secured i n  p o s i t i o n ,  s ince  
these va lves were v e r i f i e d  t o  be i n  t h e  c o r r e c t  p o s i t i o n  
p r i o r  t o  l ock ing ,  seal ing,  o r  secur ing.  This  SR does n o t  
r e q u i r e  any t e s t i n g  o r  va l ve  manipulat ion.  Rather, i t  
invo lves  v e r i f i c a t i o n ,  through a system wal kdown, t h a t  those 
valves ou ts ide  containment and capable o f  p o t e n t i a l l y  be ing 
m ispos i t i oned  a re  i n  t h e  c o r r e c t  p o s i t i o n .  

SR 3.6.8.2 

To p rov ide  e f f e c t i v e  i o d i n e  removal, t h e  containment spray 
must be an a l k a l i n e  s o l u t i o n .  Since t h e  RWST contents  a re  
normal ly  a c i d i c ,  t h e  volume of t h e  chemical a d d i t i o n  tank  
must p rov ide  a s u f f i c i e n t  volume o f  spray a d d i t i v e  t o  a d j u s t  
pH f o r  a l l  water i n j e c t e d .  This  SR i s  performed t o  v e r i f y  t h e  
a v a i l a b i l i t y  o f  s u f f i c i e n t  NaOH s o l u t i o n  i n  t h e  Chemical 
A d d i t i o n  System. The 184 day Frequency was developed based 
on t h e  low p r o b a b i l i t y  o f  an undetected change i n  tank  volume 
o c c u r r i n g  d u r i n g  t h e  SR i n t e r v a l  ( t h e  tank  i s  i s o l a t e d  
du r ing  normal u n i t  ope ra t i ons ) .  Tank l e v e l  i s  a l s o  i n d i c a t e d  
and alarmed i n  t h e  c o n t r o l  room, so t h a t  t h e r e  i s  h i g h  
conf idence t h a t  a s u b s t a n t i a l  change i n  l e v e l  would be 
detected. 

SR 3.6.8.3 

This  SR prov ides v e r i f i c a t i o n ,  by chemical ana lys i s ,  o f  t h e  
NaOH concen t ra t i on  i n  t h e  chemical a d d i t i o n  tank  and i s  
s u f f i c i e n t  t o  ensure t h a t  t h e  spray s o l u t i o n  being i n j e c t e d  
i n t o  containment i s  a t  t h e  c o r r e c t  pH l e v e l .  The 184 day 
Frequency i s  s u f f i c i e n t  t o  ensure t h a t  t h e  concen t ra t i on  
l e v e l  o f  NaOH i n  the  chemical a d d i t i o n  tank remains w i t h i n  
t h e  es tab l i shed  l i m i t s .  Th is  i s  based on t h e  low l i k e l i h o o d  

(cont inued) 
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Chemical A d d i t i o n  System 
B 3.6.8 

BASES 

SURVEILLANCE SR 3.6.8.3 (continued) 
REOU I REMENTS 

o f  an uncon t ro l l ed  change i n  concen t ra t i on  ( t h e  tank  i s  
no rma l l y  i s o l a t e d )  and t h e  probabi 1 i t y  t h a t  any s u b s t a n t i a l  
var iance i n  tank volume w i l l  be detected. 

SR 3.6.8.4 

Th is  SR prov ides v e r i f i c a t i o n  t h a t  each automat ic v a l v e  i n  
t h e  Chemical A d d i t i o n  System f l o w  pa th  actulates t o  i t s  
c o r r e c t  p o s i t i o n .  This  S u r v e i l l a n c e  i s  n o t  r e q u i r e d  f o r  
va lves t h a t  a re  locked, sealed, o r  o therwise secured i n  t h e  
r e q u i r e d  p o s i t i o n  under a d m i n i s t r a t i v e  c o n t r o l s .  The 
18 month Frequency i s  based on t h e  need t o  per form t h i s  
S u r v e i l l a n c e  under t h e  c o n d i t i o n s  t h a t  apply  d u r i n g  a u n i t  
outage and the  p o t e n t i a l  f o r  an unplanned t r a n s i e n t  i f  t h e  
S u r v e i l l a n c e  were performed w i t h  t h e  r e a c t o r  a t  power. 
Operat ing experience has shown t h a t  these components u s u a l l y  
pass t h e  Surve i l l ance  when performed a t  t h e  18 month 
Frequency. Therefore, t h e  Frequency was concluded t o  be 
acceptable from a r e l i a b i l i t y  s tandpo in t .  

SR 3.6.8.5 

To ensure t h a t  t h e  c o r r e c t  pH l e v e l  i s  e s t a b l i s h e d  i n  t h e  
borated water s o l u t i o n  prov ided by t h e  Quench Spray System, 
f l o w  from t h e  Chemical A d d i t i o n  System i s  v e r i f i e d  once 
every 5 years by d r a i n i n g  s o l u t i o n  f rom t h e  RWST and 
chemical a d d i t i o n  tank through t h e  d r a i n  l i n e s  i n  t h e  cross-  
connect ion between the  tanks. This  SR prov ides assurance 
t h a t  t h e  c o r r e c t  amount of NaOH w i l l  be metered i n t o  t h e  f l o w  
pa th  upon Quench Spray System i n i t i a t i o n .  Due t o  t h e  pass ive 
na tu re  o f  t h e  chemical a d d i t i o n  f l o w  c o n t r o l s ,  t h e  5 y e a r  
Frequency i s  s u f f i c i e n t  t o  i d e n t i f y  component degradat ion 
t h a t  may a f f e c t  f l o w  r a t e .  

REFERENCES None 
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B 3.7.5 

BASES 

LCO steam suppl ies from each o f  two main steam supply paths 
through MS-TV-111A and MS-TV-1116 ( U n i t  1), MS-TV-211A and 
MS-TV-2116 (Uni t  Z), which r e c e i v e  steam from a t  l e a s t  two 
o f  t h e  t h r e e  main steam l i n e s  upstream o f  t h e  MSTVs. The 
p i p i n g ,  valves, i ns t rumen ta t i on ,  and c o n t r o l s  r e q u i r e d  t o  
per form t h e  safety  f u n c t i o n  i n  t h e  r e q u i r e d  f l o w  paths a l s o  
a re  r e q u i r e d  t o  be OPERABLE. 

The LCO i s  mod i f i ed  by a Note i n d i c a t i n g  t h a t  one AFW t r a i n ,  
which i nc ludes  a motor d r i v e n  pump, i s  r e q u i r e d  t o  be 
OPERABLE i n  MODE 4 when t h e  steam generator  i s  r e l i e d  upon 
f o r  heat removal. Th is  i s  because o f  t h e  reduced heat  removal 
requirements and s h o r t  p e r i o d  o f  t ime  i n  MODE 4 d u r i n g  which 
t h e  AFW i s  r e q u i r e d  and t h e  i n s u f f i c i e n t  steam a v a i l a b l e  i n  
MODE 4 t o  power t h e  t u r b i n e  d r i v e n  AFW pump. 

(continued) 

APPLICABILITY I n  MODES 1, 2, and 3, t h e  AFW System i s  r e q u i r e d  t o  be 
OPERABLE i n  t h e  event t h a t  i t  i s  c a l l e d  upon t o  f u n c t i o n  when 
t h e  MFW i s  l o s t .  I n  a d d i t i o n ,  t h e  AFW System i s  r e q u i r e d  t o  
supply enough makeup water t o  rep lace  t h e  steam generator  
secondary i nven to ry ,  l o s t  as t h e  u n i t  coo ls  t o  MODE 4 
c o n d i t i o n s .  

I n  MODE 4 one AFW t r a i n  i s  r e q u i r e d  t o  be OPERABLE when t h e  
steam generator(s)  i s  r e l i e d  upon f o r  heat removal. 

I n  MODE 5 o r  6, t h e  steam generators a re  n o t  no rma l l y  used 
f o r  heat removal, and t h e  AFW System i s  n o t  requ i red .  

ACTIONS A.1 
I f  one o f  t he  two steam suppl ies,  MS-TV-111A and MS-TV-111B 
( U n i t  1), MS-TV-211A and MS-TV-211B ( U n i t  2) , t o  t h e  t u r b i n e  
d r i v e n  AFW t r a i n  i s  i noperab le  a c t i o n  must be taken t o  
r e s t o r e  the  steam supply t o  OPERABLE s t a t u s  w i t h i n  7 days. 
The 7 day Completion Time i s  reasonable, s ince  t h e r e  i s  a 
redundant steam supply l i n e  f o r  t h e  t u r b i n e  d r i v e n  pump, t h e  
a v a i l a b i l i t y  o f  redundant OPERABLE motor d r i v e n  AFW pumps; 
and due t o  t h e  low p r o b a b i l i t y  o f  an event r e q u i r i n g  t h e  use 
o f  t h e  t u r b i n e  d r i v e n  AFW pump. 

The second Completion Time f o r  Required A c t i o n  A . l  
es tab l i shes  a l i m i t  on t h e  maximum t i m e  a l lowed f o r  any 
combinat ion o f  Condi t ions d u r i n g  any cont iguous f a i l u r e  t o  
meet t h i s  LCO. 
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BASES 

ACTIONS - A.  1 (continued) 

The 14 day Completion Time provides a l imitation time I 
allowed in t h i s  specified Condition a f t e r  discovery of 
f a i lu re  t o  meet the  LCO. This l imit  i s  considered reasonable 
for  s i tuat ions in which Conditions A and B are entered 
concurrently. The AND connector between 7 days and  14 days 
dictates  t h a t  b o t h  Completion Times apply simultaneously, 
a n d  the  more r e s t r i c t ive  must be met. 

B.1 
With one of the  required AFW t r a ins  (pump or flow p a t h )  
inoperable in MODE 1, 2 ,  or 3 for  reasons other t h a n  
Condition A,  action must be taken t o  restore the AFW t r a in  t o  
OPERABLE status within 7 days. This Condition includes the 
loss  o f  two steam supply l ines  t o  the turbine driven AFW 
pump. T h e  7-day Completion Time i s  based on a plant specif ic  
deterministic and  probabi l is t ic  analysis.  

The second Completion Time for  Required Action B . l  
establishes a l imit  on the maximum time allowed fo r  any 
combination of Conditions t o  be inoperable during any 
contiguous fa i lure  t o  meet t h i s  LCO. 

I 

I 

I 
I 

The 14 day Completion Time provides a l imitat ion time I 
allowed in t h i s  specified Condition a f t e r  discovery of 
f a i lu re  t o  meet the LCO. This l imit  i s  considered reasonable 
fo r  s i tuat ions in which Conditions A and  B are entered 
concurrently. T h e  AND connector between 7 days and  14 days 
dictates  t h a t  bo th  Completion Times apply simultaneously, 
a n d  the more r e s t r i c t ive  must be met. 

I 

The 7-day Completion Time i s  reasonable t o  perform 
maintenance on the  inoperable AFW t r a in .  The 7-day 
Completion Time i s  based on a plant specif ic  deterministic 
and  probabi l is t ic  assessment consistent with RG 1.177. Based 
on the resul ts  of the RG 1.177 Tier 2 r i sk  assessment the 
following systems or equipment i s  required t o  be available 
on the affected unit for  en t r ies  into the 7-day Completion 
Time for  planned maintenance: (1) both  low head safety 
injection t ra ins ,  (2) b o t h  high head safety injection t r a ins  
including a1 1 three charging pumps, (3)  b o t h  pressurizer 
PORVs and associated block valves, and (4) both  emergency 
diesel generators. In addition, the Alternate AC Diesel and 
charging cross-connect capabili ty are a lso required t o  be 
avai 1 ab l  e for  pl anned maintenance en t r ies  i n t o  the 7-day 

(continued) 
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B 3.7.5 

BASES 

ACTIONS - B . l  (continued) 

Completion Time. Any unanticipated unavailabil i ty of t h i s  
equipment during the 7-day Completion Time will be assessed 
in accordance with the 10 CFR 50.65(a)(4) program. 

Entry into Condition B . l  i s  typical for  planned maintenance 
and  surveillance. For planned maintenance or surveil lance 
a c t i v i t i e s  the plant configuration will be assessed with the  
10 CFR 50.65(a)(4) program pr ior  t o  entering the Condition 
t o  avoid r isk s ignif icant  plant configuration. 

C . l  and  C . 2  

When Required Action A . l  or B . l  cannot be completed within 
the  required Completion Time, or i f  two AFW t ra ins  are  
inoperable in MODE 1, 2,  or 3,  the  unit must be placed in  a 
MODE in which the LCO does not  apply. To achieve t h i s  s ta tus ,  
the unit must be placed in a t  l ea s t  MODE 3 within 6 hours, 
and in MODE 4 within 18 hours. 

The a1 1 owed Compl et ion Times are reasonable, based on 
operating experience, t o  reach the required unit conditions 
from fu l l  power conditions in an orderly manner and without 
challenging unit systems. 

In MODE 4 ,  when the steam generator i s  re l ied upon for  heat 
removal , with two AFW t ra ins  inoperable, operation i s  
allowed t o  continue because only one motor driven pump AFW 
t r a in  i s  required in accordance with the Note t h a t  modifies 
the LCO. Although n o t  required, the unit may continue t o  cool 
down and i n i t i a t e  RHR. 

D. 1 - 

I f  a l l  three AFW t ra ins  are  inoperable in MODE 1, 2 ,  or 3 ,  
the unit i s  in a seriously degraded condition with no safety 
related means for  conducting a cooldown, and only limited 
means for  conducting a cooldown with nonsafety related 
equipment. In such a condition, the  unit should n o t  be 
perturbed by any action, including a power change, t h a t  
might resu l t  in a t r i p .  The seriousness of t h i s  condition 
requires t h a t  action be started immediately t o  res tore  one 
AFW t r a in  t o  OPERABLE s ta tus .  

(continued) 
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BASES 

ACTIONS - D . l  (continued) 

Required A c t i o n  D . l  i s  mod i f i ed  by a Note i n d i c a t i n g  t h a t  
a l l  r e q u i r e d  MODE changes o r  power r e d u c t i o n s  r e q u i r e d  by 
t h e  Technical S p e c i f i c a t i o n s  a re  suspended u n t i l  one AFW 
t r a i n  i s  r e s t o r e d  t o  OPERABLE s t a t u s .  I n  t h i s  case, 
LCO 3.0.3 i s  n o t  a p p l i c a b l e  because i t  cou ld  f o r c e  t h e  u n i t  
i n t o  a l e s s  sa fe  cond i t i on .  

- E . l  

I n  MODE 4, e i t h e r  t h e  r e a c t o r  coo lan t  pumps o r  t h e  RHR loops 
can be used t o  p rov ide  fo rced  c i r c u l a t i o n .  This  i s  addressed 
i n  LCO 3.4.6, "RCS Loops-MODE 4." With t h e  r e q u i r e d  AFW 
t r a i n  inoperable,  a c t i o n  must be taken t o  immediately 
r e s t o r e  t h e  inoperable t r a i n  t o  OPERABLE s t a t u s .  The 
immediate Completion Time i s  c o n s i s t e n t  w i t h  LCO 3.4.6. 

SURVEILLANCE SR 3.7.5.1 
REQUIREMENTS 

V e r i f y i n g  t h e  c o r r e c t  a l ignment f o r  manual, power operated, 
and automat ic va lves i n  t h e  AFW System water and steam supply 
f l o w  paths prov ides assurance t h a t  t h e  proper  f l o w  paths 
w i l l  e x i s t  f o r  AFW operat ion.  T h i s  SR does n o t  app ly  t o  
valves t h a t  a re  locked, sealed, o r  o the rw ise  secured i n  
p o s i t i o n ,  s ince  they  a re  v e r i f i e d  t o  be i n  t h e  c o r r e c t  
p o s i t i o n  p r i o r  t o  lock ing,  seal ing,  o r  secur ing.  This  SR 
a l s o  does n o t  apply  t o  valves t h a t  cannot be i n a d v e r t e n t l y  
misal igned, such as check va lves.  Th is  S u r v e i l l a n c e  does n o t  
r e q u i r e  any t e s t i n g  o r  va lve manipulat ion;  r a t h e r ,  i t  
invo lves  v e r i f i c a t i o n  t h a t  those va lves capable o f  be ing  
m ispos i t i oned  a re  i n  t h e  c o r r e c t  p o s i t i o n .  

The 31  day Frequency i s  based on engineer ing judgment, i s  
cons i s ten t  w i t h  t h e  procedural  c o n t r o l s  governing va l ve  
operat ion,  and ensures c o r r e c t  v a l v e  p o s i t i o n s .  

SR 3.7.5.2 

V e r i f y i n g  t h a t  each AFW pump's developed head a t  t h e  f l o w  
t e s t  p o i n t  i s  g r e a t e r  than o r  equal t o  t h e  r e q u i r e d  developed 
head ensures t h a t  AFW pump performance has n o t  degraded 
du r ing  t h e  cyc le .  Flow and d i f f e r e n t i a l  head a re  normal 
t e s t s  o f  c e n t r i f u g a l  pump performance r e q u i r e d  by t h e  ASME 
Code (Ref 2).  Because i t  i s  sometimes undes i rab le  t o  
i n t roduce  c o l d  AFW i n t o  t h e  steam generators  w h i l e  they  a re  

(cont inued) 
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BASES 

SURVEILLANCE SR 3.7.5.2 (continued) 
REQUIREMENTS 

operat ing,  t h i s  t e s t i n g  i s  t y p i c a l l y  performed on 
r e c i r c u l a t i o n  f low.  This  t e s t  conf i rms one p o i n t  on t h e  pump 
design curve and i s  i n d i c a t i v e  o f  o v e r a l l  performance. Such 
i n s e r v i c e  t e s t s  c o n f i r m  component OPERABILITY, t r e n d  
performance, and de tec t  i n c i p i e n t  f a i l u r e s  by i n d i c a t i n g  
abnormal performance. Performance o f  i n s e r v i c e  t e s t i n g  
discussed i n  t h e  ASME Code (Ref. 2) (on l y  requ i red  a t  3 month 
i n t e r v a l s )  s a t i s f i e s  t h i s  requirement. 

This SR i s  mod i f i ed  by a Note i n d i c a t i n g  t h a t  t h e  SR should 
be de fe r red  u n t i l  s u i t a b l e  t e s t  c o n d i t i o n s  a re  es tab l i shed .  
This  d e f e r r a l  i s  r e q u i r e d  because t h e r e  may be i n s u f f i c i e n t  
steam pressure t o  per form t h e  t e s t .  

SR 3.7.5.3 

This  SR v e r i f i e s  t h a t  AFW can be d e l i v e r e d  t o  t h e  a p p r o p r i a t e  
steam generator  i n  t h e  event o f  any acc ident  o r  t r a n s i e n t  
t h a t  generates an ESFAS, by demonstrat ing t h a t  each 
automat ic va l ve  i n  t h e  f l o w  pa th  actuates t o  i t s  c o r r e c t  
p o s i t i o n  on an ac tua l  o r  s imulated a c t u a t i o n  s i g n a l .  Th i s  
S u r v e i l l a n c e  i s  n o t  requ i red  f o r  va lves t h a t  a re  locked, 
sealed, o r  o therwise secured i n  t h e  r e q u i r e d  p o s i t i o n  under 
a d m i n i s t r a t i v e  c o n t r o l s .  The 18 month Frequency i s  based on 
t h e  need t o  per form t h i s  Su rve i l l ance  under t h e  c o n d i t i o n s  
t h a t  app ly  du r ing  a u n i t  outage and t h e  p o t e n t i a l  f o r  an 
unplanned t r a n s i e n t  i f  t h e  S u r v e i l l a n c e  were performed w i t h  
t h e  r e a c t o r  a t  power. The 18 month Frequency i s  acceptable 
based on opera t i ng  exper ience and t h e  design r e l i a b i l i t y  o f  
t h e  equipment. 

Th is  SR i s  mod i f i ed  by a Note t h a t  s t a t e s  t h e  SR i s  n o t  
requ i red  i n  MODE 4. I n  MODE 4, t h e  heat removal requirements 
would be l e s s  p r o v i d i n g  more t ime f o r  ope ra to r  a c t i o n  t o  
manually a1 i g n  t h e  r e q u i r e d  valves.  

SR 3.7.5.4 

This  SR v e r i f i e s  t h a t  t h e  AFW pumps w i l l  s t a r t  i n  t h e  event 
o f  any acc ident  or t r a n s i e n t  t h a t  generates an ESFAS by 
demonstrat ing t h a t  each AFW pump s t a r t s  a u t o m a t i c a l l y  on an 
ac tua l  o r  s imulated a c t u a t i o n  s igna l  i n  MODES 1, 2, and 3. 
I n  MODE 4, t h e  requ i red  pump's a u t o s t a r t  f u n c t i o n  i s  n o t  
requ i red .  The 18 month Frequency i s  based on t h e  need t o  
perform t h i s  S u r v e i l l a n c e  under t h e  c o n d i t i o n s  t h a t  app ly  

(cont inued) 
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SURVEILLANCE SR 3.7.5.4 (continued) 
REQUIREMENTS 

du r ing  a u n i t  outage and t h e  p o t e n t i a l  f o r  an unplanned 
t r a n s i e n t  i f  t h e  S u r v e i l l a n c e  were performed w i t h  t h e  
r e a c t o r  a t  power. 

This  SR i s  mod i f i ed  by two Notes. Note 1 i n d i c a t e s  t h a t  t h e  
SR be de fe r red  u n t i l  s u i t a b l e  t e s t  condi t i>ons a re  
establ ished.  This  d e f e r r a l  i s  r e q u i r e d  because t h e r e  may be 
i n s u f f i c i e n t  steam pressure t o  per form t h e  t e s t .  Note 2 
s ta tes  t h a t  t h e  SR i s  n o t  r e q u i r e d  i n  MODE 4. I n  MODE 4, t h e  
heat removal requirements would be l e s s  p r o v i d i n g  more t i m e  
f o r  ope ra to r  a c t i o n  t o  manual ly s t a r t  t h e  r e q u i r e d  AFW pump. 

SR 3.7.5.5 

This  SR v e r i f i e s  t h a t  t h e  AFW i s  p r o p e r l y  a l i g n e d  by 
v e r i f y i n g  t h e  f l o w  paths f rom t h e  ECST t o  each steam 
generator  p r i o r  t o  e n t e r i n g  MODE 3 a f t e r  more than 
30 cont iguous days i n  any combinat ion o f  MODES 5, 6, o r  
defueled. OPERABILITY o f  AFW f l o w  paths must be v e r i f i e d  
be fo re  s u f f i c i e n t  core heat i s  generated t h a t  would r e q u i r e  
t h e  opera t i on  o f  t h e  AFW System d u r i n g  a subsequent 
shutdown. The Frequency i s  reasonable, based on engineer ing 
judgement and o t h e r  a d m i n i s t r a t i v e  c o n t r o l s  t h a t  ensure t h a t  
f l o w  paths remain OPERABLE. To f u r t h e r  ensure AFW System 
a1 i gnment, f 1 ow pa th  OPERABILITY i s v e r i  f i ed f o l  1 owing 
extended outages t o  determine no misal ignment o f  va lves has 
occurred. Th is  SR ensures t h a t  t h e  f l o w  pa th  f rom t h e  ECST t o  
t h e  steam generators i s  p r o p e r l y  a l i gned .  

REFERENCES 1. UFSAR, Sect ion 10.4.3.2. 

2. ASME Code f o r  Operat ion and Maintenance o f  Nuclear Power 
P1 ants.  
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