
B 3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS) 

B  3 . 5 . 1  ECCS-Operating 

BASES 

BACKGROUND The ECCS i s  designed, i n  con junc t i on  w i t h  t h e  p r imary  and 
secondary containment, t o  1  i m i  t t h e  re l ease  o f  r a d i o a c t i v e  
m a t e r i a l s  t o  t h e  environment f o l l o w i n g  a  l o s s  o f  coo lan t  
acc iden t  (LOCA). The ECCS d i r e c t s  water  t o  bo th  i n s i d e  and 
ou t s i de  t h e  core  shroud t o  cool  t h e  core  d u r i n g  a  LOCA. The 
ECCS network i s  composed o f  t h e  High Pressure Core F looder  
(HPCF) System, t h e  Reactor Core I s o l a t i o n  Coo l ing  (RCIC) 
System, and t h e  low pressure core f l o o d e r  (LPFL) mode o f  t h e  
Residual Heat Removal (RHR) System. The ECCS a l s o  c o n s i s t s  
o f  t h e  Automatic Depressur iza t ion  System (ADS). The 
suppression pool  p rov ides  t h e  r e q u i r e d  source o f  water  f o r  
t h e  ECCS. Although no c r e d i t  i s  taken i n  t h e  s a f e t y  
analyses f o r  t h e  condensate s torage t ank  (CST), i t  i s  
capable o f  p r o v i d i n g  a  source o f  water  f o r  bo th  t h e  RCIC 
System and t h e  two HPCF subsystems. 

On r e c e i p t  o f  an i n i t i a t i o n  s i gna l ,  ECCS pumps au toma t i ca l l y  
s t a r t ;  s imul taneously  t h e  system a l i gns ,  and t h e  pumps 
i n j e c t  water, taken e i t h e r  from t h e  CST o r  suppression pool ,  
i n t o  t h e  Reactor Coolant System (RCS) as RCS pressure i s  
overcome by t h e  d ischarge pressure o f  t h e  ECCS pumps. 
Although t h e  system i s  i n i t i a t e d ,  ADS a c t i o n  i s  delayed, t o  
a l l o w  t ime f o r  con f i rma t i on  o f  t h e  i n i t i a t i n g  s i g n a l .  The 
d ischarge pressure o f  t h e  HPCF pumps exceeds t h a t  o f  t h e  
RCS, and t h e  pumps i n j e c t  coo lan t  i n t o  t h e  f l o o d i n g  sparger  
above t h e  core.  Once t h e  steam d r i v e n  RCIC t u r b i n e  has 
accelerated,  t h e  R C I C  pump discharge pressure exceeds t h a t  
o f  t h e  RCS and i n j e c t s  coo lan t  i n t o  t h e  r e a c t o r  pressure 
vessel (RPV) v i a  one o f  t h e  feedwater l i n e s .  I f  t h e  break 
i s  smal l ,  R C I C  o r  e i t h e r  o f  t h e  HPCF pumps w i l l  ma in ta i n  
coo lan t  inven tory ,  as w e l l  as vessel l e v e l ,  w h i l e  t h e  RCS i s  
s t i l l  p ressur ized .  I f  t h e  R C I C  and HPCFs f a i l ,  they  a re  
backed up by ADS i n  combinat ion w i t h  t h e  LPFL. I n  t h i s  
event, t h e  ADS t imed sequence would be a l lowed t o  t ime ou t  
and open t h e  se lec ted  s a f e t y / r e l  i e f  va lves  (S/RVs), 
depressur iz ing  t h e  RCS and a l l ow ing  t h e  LPFL t o  overcome RCS 
pressure and i n j e c t  coo lan t  i n t o  t h e  vessel .  I f  t h e  break 
i s  la rge ,  RCS pressure drops r a p i d l y ,  and t h e  HPCF and LPFL 
subsystems cool  t h e  core.  

(cont inued)  
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 ECCS -Operat ing 
B 3.5.1 

BASES 

BACKGROUND Water f rom t h e  break r e t u r n s  t o  t h e  suppression pool  where 
( Continued ) i t  i s  used again and again. Water i n  t h e  suppression pool  

i s  c i r c u l a t e d  through a heat  exchanger cooled by t h e  Reactor 
B u i l d i n g  Coo l ing  Water (RCW) System. The ECCS network i s  
e f f e c t i v e  i n  c o o l i n g  t h e  core  regard less  o f  t h e  s i z e  o r  
l o c a t i o n  o f  t h e  p i p i n g  break. 

Apar t  f rom i t s  ECCS f u n c t i o n  t h e  R C I C  System i s  a l s o  
designed t o  operate e i t h e r  au toma t i ca l l y  o r  manual ly  
f o l l o w i n g  r e a c t o r  pressure vessel (RPV) i s o l a t i o n  
accompanied by  a l o s s  o f  coo lan t  f l o w  f rom t h e  feedwater 
system t o  p rov ide  adequate core  c o o l i n g  and c o n t r o l  o f  RPV 
water l e v e l .  Under these cond i t ions ,  t h e  HPCF and R C I C  
systems per form s i m i l a r  f unc t i ons .  The RCIC System design 
requirements ensure t h a t  t h e  c r i t e r i a  o f  Reference 11 are  
s a t i s f i e d .  

A l l  ECCS subsystems are  designed t o  ensure t h a t  no s i n g l e  
a c t i v e  component f a i l u r e  w i l l  p revent  automat ic  i n i t i a t i o n  
and successfu l  opera t ion  o f  t h e  minimum r e q u i r e d  ECCS 
subsystems. 

The ECCS i n j e c t i o n  systems a re  arranged i n  t h r e e  separate 
d i v i s i o n s  each comprised o f  a  h i g h  pressure and low pressure 
subsystem. ECCS D i v i s i o n  1 c o n s i s t s  o f  t h e  RCIC system and 
LPFL-A. ECCS D i v i s i o n  2 cons i s t s  o f  HPCF-B and LPFL-B. 
ECCS D i v i s i o n  3 c o n s i s t s  o f  HPCF-C and LPFL-C. 

LPFL i s  an independent ope ra t i ng  mode o f  t h e  RHR System. 
There a re  t h ree  LPFL subsystems. Each LPFL subsystem 
(Ref. 2)  c o n s i s t s  o f  a  motor d r i v e n  pump, a heat  exchanger, 
p i p i ng ,  and valves t o  t r a n s f e r  water f rom t h e  suppression 
pool  t o  t h e  RPV. Each LPFL subsystem has i t s  own s u c t i o n  
and d ischarge p ip i ng .  Each LPFL subsystem takes s u c t i o n  
f rom t h e  suppression poo l .  LPFL subsystems B and C have 
dedicated d ischarge  nozzles t o  t h e  RPV t h a t  connect t o  
f l o o d i n g  spargers i n  t h e  vessel annulus area o u t s i d e  t h e  
core  shroud. LPFL subsystem A d ischarges t o  one o f  t h e  main 
feedwater i n j e c t i o n  l i n e s  and thus  a l s o  supp l ies  coo lan t  t o  
t h e  vessel  annulus area ou t s i de  t h e  co re  shroud v i a  t h e  
feedwater sparger. The LPFL subsystems are  designed t o  
p rov ide  core  c o o l i n g  a t  low RPV pressure.  Upon r e c e i p t  o f  
an i n i t i a t i o n  s i gna l ,  each LPFL pump i s  a u t o m a t i c a l l y  
s t a r t e d  approx imate ly  10 seconds a f t e r  e l e c t r i c a l  power i s  
a v a i l a b l e .  When t h e  RPV pressure drops s u f f i c i e n t l y ,  LPFL 
f l o w  t o  t h e  RPV begins. RHR System va lves  i n  t h e  LPFL f l o w  

(cont inued)  
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BASES 

ECCS -Operat ing 
B 3.5.1 

BACKGROUND pa th  a re  au toma t i ca l l y  pos i t i oned  t o  ensure t h e  p roper  f l o w  
( Continued ) pa th  f o r  water f rom t h e  suppression pool  t o  i n j e c t  i n t o  t h e  

RPV. A d ischarge t e s t  l i n e  i s  p rov ided  t o  r o u t e  water  f rom 
and t o  t h e  suppression pool  t o  a l l o w  t e s t i n g  o f  each LPFL 
pump w i t h o u t  i n j e c t i n g  water i n t o  t h e  RPV. 

The HPCF System i s  comprised o f  two separate subsystems. 
Each HPCF subsystem (Ref. 1) c o n s i s t s  o f  a  s i n g l e  motor 
d r i v e n  pump, a f l o o d e r  sparger above t h e  core, and p i p i n g  
and va lves  t o  t r a n s f e r  water f rom t h e  s u c t i o n  source t o  t h e  
sparger. Suc t ion  p i p i n g  i s  p rov ided  f rom t h e  CST and t h e  
suppression poo l .  Pump s u c t i o n  i s  normal ly  a l i g n e d  t o  t h e  
CST source t o  min imize i n j e c t i o n  o f  suppression pool  water  
i n t o  t h e  RPV. However, i f  t h e  CST water  supply  i s  low o r  
t h e  suppression pool  l e v e l  i s  h igh,  an automat ic  t r a n s f e r  t o  
t h e  suppression pool  water source ensures a water  supply  f o r  
cont inuous ope ra t i on  o f  t h e  HPCF System. The HPCF System i s  
designed t o  p rov ide  core  c o o l i n g  over  a wide range o f  RPV 
pressures, (0 t o  8.12 MPaD), vessel t o  t h e  a i r  space o f  t h e  
compartment con ta in i ng  t h e  water  source f o r  t h e  pump 
suc t ion .  Upon r e c e i p t  o f  an i n i t i a t i o n  s i gna l ,  t h e  HPCF 
pumps au toma t i ca l l y  s t a r t  (when e l e c t r i c a l  power i s  
a v a i l a b l e )  and valves i n  t h e  f l o w  pa th  beg in  t o  open. Since 
t h e  HPCF System i s  designed t o  operate over  t h e  f u l l  range 
o f  RPV pressures, HPCF f l o w  begins as soon as t h e  necessary 
va lves  a re  open. A f u l l  f l o w  t e s t  l i n e  i s  p rov ided  t o  r o u t e  
water f rom and t o  t h e  CST t o  a l l o w  t e s t i n g  o f  t h e  HPCF 
System d u r i n g  normal ope ra t i on  w i t hou t  i n j e c t i n g  water  i n t o  
t h e  RPV. 

The R C I C  System (Ref. 1)  c o n s i s t s  o f  a  steam d r i v e n  t u r b i n e  
pump u n i t ,  p i p i ng ,  and va lves  t o  p rov ide  steam t o  t h e  
t u rb ine ,  as w e l l  as p i p i n g  and va lves  t o  t r a n s f e r  water  f rom 
t h e  suc t i on  source t o  t h e  core  v i a  t h e  feedwater system 
l i n e .  Suc t ion  p i p i n g  i s  p rov ided  f rom t h e  condensate 
s torage t ank  (CST) and t h e  suppression poo l .  Pump suc t i on  
i s  normal ly  a l i gned  t o  t h e  CST t o  min imize i n j e c t i o n  o f  
suppression pool  water  i n t o  t h e  RPV. However, i f  t h e  CST 
water  supply  i s  low, o r  t h e  suppression pool  l e v e l  i s  h igh ,  
an automatic t r a n s f e r  t o  t h e  suppression pool  water  source 
ensures a water supply  f o r  cont inuous ope ra t i on  o f  t h e  RCIC 
System. The steam supply  t o  t h e  t u r b i n e  i s  p iped  f rom main 
steam l i n e  B, upstream o f  t h e  inboard main steam l i n e  
i s o l a t i o n  valve.  

(cont inued)  
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ECCS -Operating 
B 3.5.1 

BASES 

BACKGROUND The RCIC System is designed to provide core cooling for a 
 ( Continued ) wide range of reactor pressures, 1.03 MPaG to 

8.12 MPaG. Upon receipt of an in.tiation signal, the RCIC 
turbine accelerates to a specffied speed. As the RCIC flow 
increases, the turbine control valve is automatically 
adjusted to maintain design flow. Exhaust steam from the 
RCIC turbine is discharged to tht :uppression pool. A full > 
flow test line Is provided to route water from and to the 
suppression pool to allow testing of the RCIC System during I 
normal operation without injecting water into the RPV. For  
the station black out scenario, where all AC power from the 
offsite AC circuits and from the standby diesel generators 
are assumed to be lost, RCIC is designed to provide makeup 

 
water to the RPV. Diverse alternatives to RClC are provided 

 
by the Combustion Turbine Generator (CTG) and the 
AC- Independent Water Addition (ACIWA) mode o f  RHR(C) 
(References 13 and 14). If RCIC is inoperable, water can be 
injected into the RPV either by powering other ECCS 
subsystems from the CTG or by the Fire Protection System 
(FPS) using the ACIUA mode of RHR(C). 

The ECCS pumps are provided with minimum flow bypass 1 ines, 
which discharge to the suppression pool. The valves in 
these 1 ines automatically open to prevent pump damage due to 
overheating when other discharge line valves are closed or 
RPV pressure is greater than the LPFL pump discharge 
pressures following system initiation. To ensure rapid 
delivery of water to the RPV and to minimize water hammer 
effects, the ECCS discharge 1 ine "keep fill" systems are 
designed to maintain all pump discharge lines filled with 
water. 

The ADS (Ref. 1 )  consists of 8 o f  the 18 S/RVs. It is 
designed to provide depressurization of the primary system 
during a small break LOCA i f  RCIC and HPCF fail or are 
unable to maintain required water level in the RPV. ADS 
operation reduces the RPV pressure to within the operating 
pressure range of the low pressure ECCS subsystems (LPFL), 
so that these subsystems can provide core cool ing. Each ADS 
valve i s  supplied with pneumatic power from either its own 
dedicated accumulator located in the drywell, or from the 
atmospheric control system (ACS) directly when pneumatic 
power from the accumulators i s  not needed. The ACS also 
suppl ies the nitrogen (at pressure) necessary to assure the 
ADS accumulators remain charged for use in emergency 
actuation. 

(continued) 
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BASES 

APPLICABLE The ECCS performance i s  eva lua ted  f o r  t h e  e n t i r e  spectrum 
SAFETY ANALYSES o f  break s i zes  f o r  a  pos tu la ted  LOCA. The acc iden ts  f o r  

which ECCS ope ra t i on  i s  r e q u i r e d  a r e  presented i n  
References 2, 3, and 4. The r e q u i r e d  analyses and 
assumptions a re  d e f i n e d  i n  10 CFR 50 (Ref. 5), and t h e  
r e s u l t s  o f  these analyses a r e  descr ibed  i n  Reference 6. 

Th i s  LC0 he lps  t o  ensure t h a t  t h e  f o l l o w i n g  acceptance 
c r i t e r i a  f o r  t h e  ECCS, es tab l i shed  by 10 CFR 50.46 (Ref. 7), 
w i l l  be met f o l l o w i n g  a  LOCA assuming t h e  wors t  case s i n g l e  
a c t i v e  component f a i l u r e  i n  t h e  ECCS: 

a. Maximum f u e l  element c l add ing  temperature i s  < 1204'C; 

b. Maximum c ladd ing  o x i d a t i o n  i s  < 0.17 t imes  t h e  t o t a l  
c l add ing  th ickness  be fo re  o x i d a t i o n ;  

c .  Maximum hydrogen gene ra t i on  f rom z i r con ium water  
r e a c t i o n  i s  5 0.01 t imes  t h e  h y p o t h e t i c a l  amount t h a t  
would be generated i f  a l l  o f  t h e  meta l  i n  t h e  c l add ing  
surrounding t h e  f u e l ,  exc lud ing  t h e  c l add ing  
surrounding t h e  plenum volume, were t o  reac t ;  

d. The co re  i s  mainta ined i n  a  coo lab le  geometry; and 

e. Adequate l ong  term coo l  i n g  c a p a b i l i t y  i s  mainta ined.  

The l i m i t i n g  s i n g l e  f a i l u r e s  a re  d iscussed i n  Reference.6. 
For  any LOCA, f a i l u r e  o f  ECCS subsystems i n  D i v i s i o n  2 
(HPCF-B and LPFL-B) o r  D i v i s i o n  3  (HPCF-C and LPFL-C) due t o  
f a i l u r e  o f  i t s  assoc ia ted  d i e s e l  genera to r  i s  t h e  most 
severe f a i l u r e .  One ADS va l ve  f a i l u r e  i s  analyzed as a  
l i m i t i n g  s i n g l e  f a i l u r e  f o r  events r e q u i r i n g  ADS opera t ion ,  
however, t h e  above s i n g l e  f a i l u r e  o f  a  d i e s e l  generator ,  and 
assoc ia ted  motor  d r i v e n  ECCS i n j e c t i o n  subsystems i n  t h e  
d i v i s i o n ,  i s  a  more l i m i t i n g  f a i l u r e .  The remain ing  
OPERABLE ECCS subsystems p rov ide  t h e  c a p a b i l i t y  t o  
adequate ly  coo l  t h e  core  and prevent  excessive f u e l  damage. 
A d d i t i o n a l  f u n c t i o n s  o f  t h e  R C I C  System a r e  t o  respond t o  
t r a n s i e n t  events by p r o v i d i n g  makeup c o o l a n t  t o  t h e  nuc lea r  
vessel and t o  be an independent AC source d u r i n g  s t a t i o n  
b lackou t .  

I n  o rde r  t o  p rov ide  increased margin t o  ECCS acceptance 
c r i t e r i a  ( i .e. ,  10 CFR 50.46), t h e  ECCS was designed t o  t h e  

(cont inued)  
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BASES 

APPLICABLE more s t r i n g e n t  goal  o f  no core  uncovery f o r  any p o s t u l a t e d  
SAFETY ANALYSES DBA o r  t r a n s i e n t  event,  even g i ven  t h e  most l i m i t i n g  s i n g l e  
(cont inued)  f a i l u r e .  Th i s  design ph i losophy  r e s u l t e d  i n  s u b s t a n t i a l l y  

improved ECCS performance such t h a t ,  when analyzed 
cons i s ten t  w i t h  t y p i c a l  l i c e n s i n g  bas i s  methodologies, 
(i.e., assuming o n l y  t h e  t r a d i t i o n a l  l i m i t i n g  s i n g l e  
f a i l u r e ) ,  t h e r e  was cons iderab le  margin r e l a t i v e  t o  e x i s t i n g  
r e g u l a t o r y  requirements. The magnitude o f  such margin 
suggested t h a t  t h e  ECCS would s t i l l  be a b l e  t o  per fo rm i t s  
in tended s a f e t y  f unc t i on ,  even under s i t u a t i o n s  w i t h  some 
equipment i n i t i a l l y  ou t  o f  se rv i ce  o r  unava i l ab le  due t o  
m u l t i p l e  pos tu la ted  f a i l u r e s .  Therefore, f u r t h e r  ECCS 
analyses were performed (see Reference 8) i n  an at tempt  t o  
i d e n t i f y  t h e  minimum amount o f  ECCS equipment t h a t  must 
operate such t h a t  t h e  p l a n t  cou ld  s t i l l  meet t h e  10 CFR 
50.46 acceptance c r i t e r i a  l i s t e d  above. 

Analyses were performed f o r  a  s e t  o f  i d e n t i f i e d  l i m i t i n g  
scenar ios,  assuming t h e  u n a v a i l a b i l i t y  ( o r  f a i l u r e )  o f  
m u l t i p l e  ECCS subsystems, and us ing  t h e  same c a l c u l a t i o n a l  
methods as were used f o r  t h e  t r a d i t i o n a l  des ign  bas i s  
analyses. The r e s u l t s  o f  these analyses demonstrated t h a t  
"success" (i.e., no v i o l a t i o n  o f  t h e  above s t a t e d  50.46 
l i m i t s )  was achieved under var ious  p o s t u l a t e d  acc iden t  
scenar ios p rov ided  a t  l e a s t  one motor d r i v e n  ECCS i n j e c t i o n  
subsystem was capable o f  success fu l l y  i n j e c t i n g  water  i n t o  
t h e  RPV. For any such scenar ios a l s o  r e q u i r i n g  
depressur iza t ion ,  "success" was achieved w i t h  t h e  a c t u a t i o n  
o f  a t  l e a s t  f i v e  SR/Vs i n  t h e  ADS mode ( i n  con junc t i on  w i t h  
successfu l  vessel i n j e c t i o n  f rom t h e  one r e q u i r e d  ECCS 
subsystem). Thus, i t  was conf i rmed t h a t  t h e  ABWR ECCS i s  
ab le  t o  per form i t s  in tended s a f e t y  f u n c t i o n  ( i n  accordance 
w i t h  t h e  a p p l i c a b l e  r e g u l a t o r y  requi rements) ,  even f o r  
pos tu la ted  events i n v o l v i n g  1  i m i t i n g  s i n g l e  f a i l u r e s  t h a t  
m igh t  occur  w i t h  l e s s  than  t h e  f u l l  complement o f  ECCS 
subsystems i n i t i a l l y  a v a i l a b l e .  

The ECCS s a t i s f y  C r i t e r i o n  3  o f  t h e  NRC P o l i c y  Statement. 

LC0 Each ECCS subsystem and e i g h t  ADS va lves  a re  r e q u i r e d  t o  be 
OPERABLE. The ECCS subsystems are  d e f i n e d  as t h e  t h r e e  LPFL 
subsystems, t h e  two HPCF subsystems, and t h e  RCIC System. 
The h i g h  pressure ECCS subsystems are  de f i ned  as t h e  two 
HPCF subsystems and t h e  R C I C  System. 

(cont inued)  
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ECCS - Operating 
B 3.5.1 

LC0 With less  than the  req ! i red number o f  ECCS subsystems 
(continued) OPERABLE dur ing a 1 i m i  t in9 design bas is  LOCA concurrent w i t h  

the worst case s i ng le  f a i l u r e ,  the margins t o  the l i m i t s  
speci f ied i n  10 CFR 50.46 (Ref. 7) would be reduced. 
Furthermore, a1 1 ECCS subsystems are assumed t o  be i n i t i a l l y  
ava i lab le  i n  the  comprehensive set  o f  analyses performed t o  
s a t i s f y  the s i ng le  f a i l u r e  c r i t e r i o n  requi red by 10 CFR 
50.46 (Ref. 7) .  Thus a1 1 ECCS subsystems must be OPERABLE. 
The ECCS i s  supported by other  systems tha t  provide 
automatic ECCS i n i t i a t i o n  s ignals  (LC0 3.3.1.1, 'SSLC Sensor  
Instrumentation" and LC0 3.3.1.4, "ESF Actuation 
Instrumentation"), cool ing and serv ice water t o  cool rooms 
containing ECCS equipment (LC0 3.7.1, "Reactor Bui ld ing  
Cooling Water (RCW) System, Reactor Service Water (RSW) 
System and Ul t imate Heat Sink (WHS)-Operating", LC0 3.7.2 ,  
"RCW/RSW and UHS-Shutdown" and LC0 3.7.3 "RCW/RSW and UNS- 
Refuel ing"), e l e c t r i c a l  power (LC0 3.8.1, "AC Sources- 
Operating," and LC0 3.8.4, "DC Sources-Operatingn). 

A LPFL subsystem may be considered OPERABLE during alignment 
and operation f o r  decay heat removal when below the actual  
RHR cut  i n  permissive pressure i n  MODE 3 ,  i f  capable of 
being manually real igned (remote o r  l o c a l )  t o  the LPFL mode 
and not otherwise inoperable. A t  these low pressures and 
decay heat leve ls ,  a reduced complement o f  ECCS subsystems 
can provide t he  required core cool ing,  thereby al lowing 
operation o f  an RHR shutdown cool ing loop when necessary. 

APPLICABILITY A l l  ECCS subsystems are required t o  be OPERABLE during 
MODES 1, 2, and 3 when there i s  considerable energy i n  the 
reactor  core and core cool ing would be required t o  prevent 
f ue l  damage i n  the  event o f  a break i n  the primary system 
piping.  I n  MODES 2 and 3, the  RCIC System i s  not  required 
t o  be OPERABLE when pressure i s  r 1.03 HPaG since other ECCS 
subsystems can provide s u f f i c i e n t  f l o w  t o  the vessel. I n  
MODES 2 and 3, the  ADS func t ion  i s  no t  required when 
pressure i s  s 0.343 MPaG because the low pressure ECCS 
subsystems (LPFL) are capable o f  p rov id ing  flow i n t o  the RPV 
below t h i s  pressure. ECCS requirements f o r  MODES 4 and 5 
are spec i f ied  i n  LC0 3.5.2, "ECCS-Shutdown." 

(continued) 
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ECCS -Opera t ing  
B 3.5.1 

BASES 

ACTIONS A.1. B.1.1. 8.1.2. 8.2. and B.3 

Wi th one o r  two ECCS subsystem(s) inoperab le  p rov ided  RCIC 
i s  OPERABLE (Cond i t ion  A), t h e  inoperab le  subsystem(s) must 
be r e s t o r e d  t o  OPERABLE s t a t u s  w i t h i n  14 days. I f  RCIC i s  
inoperab le  o r  R C I C  i n  combinat ion w i t h  any one o t h e r  ECCS 
subsystem i s  inoperab le  (Cond i t ion  B), t h e  i nope rab le  
subsystem(s) can be r e s t o r e d  t o  OPERABLE s t a t u s  w i t h i n  14 
days p rov ided  t h e  Combustion Turb ine Generator (CTG) i s  
v e r i f i e d ,  i n i t i a l l y  w i t h i n  7 days and once p e r  8 hours 
t h e r e a f t e r ,  t o  be f u n c t i o n a l  and capable o f  be ing  a l i g n e d  t o  
each o f  t h e  ESF buses o r  t h e  AC-Independent Water A d d i t i o n  
(ACIWA) mode o f  RHR(C) i s  v e r i f i e d  t o  be f u n c t i o n a l  w i t h i n  7 
days. I n  these Condi t ions,  t h e  remain ing OPERABLE 
subsystems p rov ide  more than  adequate core  c o o l i n g  d u r i n g  a 
LOCA. However, o v e r a l l  ECCS r e 1  i a b i l  i t y  i s  reduced; and a 
s i n g l e  f a i l u r e  impac t ing  one o r  more o f  t h e  remain ing 
OPERABLE subsystems concur ren t  w i t h  a LOCA would r e s u l t  i n  
degraded ECCS performance and reduced margins t o  10 CFR 
50.46 acceptance c r i t e r i a .  Nevertheless, even g i v e n  t h e  
worse case s i n g l e  f a i l u r e  concur ren t  w i t h  a LOCA i n i t i a t e d  
f rom t h i s  Condi t ion,  t h e r e  w i l l  always be a t  l e a s t  one ECCS 
subsystem a v a i l a b l e  t o  i n j e c t  water  i n t o  t h e  RPV. (For  t h e  
spec ia l  case o f  an LPFL-A l i n e  break and f a i l u r e  o f  a  d i e s e l  
generator ,  t h e  CTG would be avai  1  ab le  t o  p rov ide  emergency 
e l e c t r i c a l  power t o  t h e  ECCS pumps.) A d d i t i o n a l  analyses o f  
l i m i t i n g  design bas i s  scenar ios demonstrate t h a t  i n  such 
cases 10 CFR 50.46 acceptance c r i t e r i a  w i l l  s t i l l  be met. 
Furthermore, r e s u l t s  o f  PRA s e n s i t i v i t y  s tud ies  performed 
(References 9 and 15) f o r  Cond i t i on  A show t h a t  t h i s  
s i t u a t i o n  i s  acceptable f rom an o v e r a l l  p l a n t  r i s k  
perspec t i ve .  

For Cond i t i on  B, t h e  PRA s e n s i t i v i t y  s tud ies  performed (Ref. 
9)  showed t h a t ,  w i t h  R C I C  inoperable,  t h e  change i n  core  
damage frequency i s  r e l a t i v e l y  l a r g e  f o r  s t a t i o n  b lackout  
events. Therefore,  i f  t h e  CTG i s  v e r i f i e d  t o  be f u n c t i o n a l  
and t h e  c i r c u i t  breakers are capable o f  be ing a l i gned  t o  
each o f  t h e  ESF buses (LC0 3.8.1), o t h e r  ECCS subsystems can 
be powered by t h e  CTG d u r i n g  a s t a t i o n  b lackou t  t o  
compensate f o r  RCIC's i n o p e r a b i l  i t y .  A1 t e r n a t i v e l y ,  t o  
compensate f o r  RCIC's i n o p e r a b i l i t y ,  i f  t h e  ACIWA mode o f  
RHR(C) subsystem i s  v e r i f i e d  t o  be f u n c t i o n a l ,  t h e  F i r e  
P r o t e c t i o n  System (FPS) can be used t o  i n j e c t  water  i n t o  t h e  
RPV d u r i n g  a s t a t i o n  b lackout  w i t h  t h e  RPV s u f f i c i e n t l y  
depressur ized.  The ACIWA i s  v e r i f i e d  t o  be f u n c t i o n a l  by 

(cont inued)  
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ACTIONS A.1. B. l .1 .  8.1.2, 8.2. and B.3 (cont inued)  
( Continued ) 

s t r o k i n g  one complete c y c l e  o f  each o f  t h e  two manual va lves 
i n  t h e  FPS connect ion t o  RHR(C) i n j e c t i o n  l i n e ,  by s t a r t i n g  
t h e  FPS d i e s e l - d r i v e n  f i r e  pump and v e r i f y i n g  t h a t  t h e  FPS 
header pressure i s  maintained, and by s t r o k i n g  one complete 
c y c l e  o f  t h e  RHR(C) subsystem i n j e c t i o n  va lve  us ing  i t s  
handwheel. 

I f  t h e  CTG o r  ACIWA i s  n o t  ava i l ab le ,  t h e  Complet ion Time 
f o r  Cond i t ion  B i s  l i m i t e d  t o  7 days based on an o v e r a l l  
r i s k  perspec t i ve .  The 14 day Complet ion Times f o r  bo th  
Cond i t ions  A and B are based on a r i s k  pe rspec t i ve  and t h e  
1 ow p robab i l  i t y  o f  a  LOCA occu r r i ng  d u r i n g  t h i s  p e r i o d  and 
t h e  o v e r a l l  redundancy p rov ided  by t h e  ECCS and i t s  
cont inued a b i l i t y  t o  per fo rm i t s  in tended s a f e t y  f unc t i on ,  
w h i l e  assur ing  a r e t u r n  t o  f u l l  ECCS c a p a b i l i t y  i n  a 
reasonable t ime so as t o  n o t  s i g n i f i c a n t l y  impact o v e r a l l  
ECCS re1  i a b i l  i t y .  

C.1.1.1, C.1.1.2, C.1.2. C.2. D. l  and E . l  

With R C I C  and any o the r  two ECCS subsystems inoperable,  
p rov ided  a t  l e a s t  one HPCF subsystem i s  OPERABLE, one ECCS 
subsystem must be r e s t o r e d  t o  OPERABLE s t a t u s  w i t h i n  7 days. 
With any t h ree  ECCS subsystems inoperable,  p rov ided  R C I C  i s  
OPERABLE, one ECCS subsystem must be r e s t o r e d  t o  OPERABLE 
s ta tus  w i t h i n  3 days. Wi th a l l  t h ree  h i g h  pressure ECCS 
subsystems inoperable,  a t  l e a s t  one h i g h  pressure ECCS 
subsystem must be res to red  t o  OPERABLE s t a t u s  w i t h i n  12 
hours. I n  these Condi t ions,  t h e  remain ing OPERABLE 
subsystems p rov ide  adequate core c o o l i n g  du r i ng  a LOCA, bu t  
t h e  s i n g l e  f a i l u r e  c r i t e r i o n  c a p a b i l i t y  f o r  a l l  combinat ions 
o f  systems ou t  o f  se rv i ce  i s  n o t  s a t i s f i e d .  Therefore,  t h e  
Completion Times are  l i m i t e d  t o  7 days, 3 days and 12 hours, 
r espec t i ve l y ,  depending on t h e  combinat ion o f  ECCS 
subsystems t h a t  a re  inoperable.  A d d i t i o n a l  analyses o f  
l i m i t i n g  design bas i s  scenar ios demonstrate t h a t  i n  such 
cases 10 CFR 50.46 acceptance c r i t e r i a  w i l l  s t i l l  be met 
(Ref. 8) .  Furthermore, r e s u l t s  o f  PRA s e n s i t i v i t y  s tud ies  
performed (References 9 and 15) show t h a t  t h i s  s i t u a t i o n  i s  
acceptable f rom an o v e r a l l  p l a n t  r i s k  perspec t i ve .  

A d d i t i o n a l l y ,  f o r  Cond i t ion  C, where R C I C  i s  inoperab le ,  
e i t h e r  t h e  CTG must be v e r i f i e d ,  w i t h i n  72 hours, t o  be 

(cont inued)  
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ACTION C . l . l . l .  C.1.1.2. C.1.2, C.2, D. l  and E . l  (cont inued)  
(con t inued)  

f u n c t i o n a l  and t h e  c i r c u i t  breakers a re  capable o f  be ing  
a l i gned  t o  each o f  t h e  ESF buses, o r ,  a l t e r n a t i v e l y ,  t h e  
ACIWA mode o f  RHR(C) subsystem must be v e r i f i e d  t o  be 
f u n c t i o n a l  w i t h i n  72 hours. I f  t h e  CTG i s  v e r i f i e d  t o  be 
f u n c t i o n a l  and capable o f  be ing a l i gned  t o  each o f  t h e  ESF 
buses (LC0 3.8.1), o t h e r  ECCS subsystems can be powered by 
t h e  CTG d u r i n g  a  s t a t i o n  b lackout  t o  compensate f o r  RCIC's 
i n o p e r a b i l i t y .  I f  t h e  ACIWA mode o f  RHR(C) subsystem i s  
v e r i f i e d  t o  be f u n c t i o n a l ,  t h e  F i r e  P r o t e c t i o n  System (FPS) 
can be used t o  i n j e c t  water  i n t o  t h e  RPV d u r i n g  a  s t a t i o n  
b lackout  w i t h  t h e  RPV s u f f i c i e n t l y  depressur ized.  The ACIWA 
i s  v e r i f i e d  t o  be f u n c t i o n a l  by s t r o k i n g  one complete c y c l e  
o f  each o f  t h e  two manual va lves  i n  t h e  FPS connect ion t o  
RHR(C) i n j e c t i o n  l i n e ,  by s t a r t i n g  t h e  FPS d i e s e l - d r i v e n  
f i r e  pump and v e r i f y i n g  t h a t  t h e  FPS header pressure i s  
mainta ined,  and by s t r o k i n g  one complete c y c l e  o f  t h e  RHR(C) 
subsystem i n j e c t i o n  va l ve  us ing  i t s  handwheel. I f  t h e  CTG o r  
ACIWA i s  no t  ava i l ab le ,  t h e  Completion Time f o r  Cond i t i on  C 
i s  l i m i t e d  t o  72 hours based on an o v e r a l l  r i s k  perspec t i ve .  

Since t h e  ECCS a v a i l a b i l i t y  i s  reduced r e l a t i v e  t o  
Cond i t ions  A  and B, a more r e s t r i c t i v e  Completion Time i s  
imposed. The 7  and 3  day Completion Times f o r  Required 
Ac t ions  C.2 and D. l  are based on t h e  low p r o b a b i l i t y  o f  a  
LOCA occu r r i ng  du r i ng  t h i s  p e r i o d  and t h e  o v e r a l l  redundancy 
p rov ided  by t h e  ECCS and i t s  cont inued a b i l i t y  t o  per fo rm 
t h e  in tended s a f e t y  f u n c t i o n  w h i l e  assur ing  a  r e t u r n  towards 
f u l l  ECCS c a p a b i l i t y  i n  a  reasonable t ime  so as t o  n o t  
s i g n i f i c a n t l y  impact o v e r a l l  ECCS r e l i a b i l i t y .  The 
Complet ion Time f o r  Required Ac t i on  0.1 i s  more r e s t r i c t i v e  
than t h e  Completion Time f o r  Required Ac t i on  C.2 because o f  
t h e  l e s s e r  c a p a b i l i t y  o f  RCIC compared t o  t h e  o t h e r  h i gh  
pressure ECCS subsystems (HPCF). 

The 12 hour Completion Time f o r  Required A c t i o n  E . l  i s  more 
r e s t r i c t i v e  because a  LOCA may necess i t a te  an unwanted 
a c t u a t i o n  o f  t h e  ADS t o  reach t h e  ope ra t i ng  c o n d i t i o n s  o f  
t h e  low pressure ECCS subsystems. However, any one low 
pressure ECCS subsystem i s  capable o f  m a i n t a i n i n g  core 
coo lan t  d u r i n g  a  LOCA f o r  t h e  spectrum o f  break s i zes .  

(con t inued)  

ABWR TS B 3.5-10  Design Control Document/Tier 2 

25A5675AU Revision 5



BASES 

ACTION F . l  and F . 2  
(cont inued)  

I f  any Required A c t i o n  and assoc ia ted  Complet ion T ine  o f  
Cond i t i on  A, B, C, D, o r  E  are n o t  met, o r  when any f o u r  
ECCS subsystems are  inoperable,  t h e  p l a n t  must be brought  t o  
a  MODE i n  which t h e  LC0 does n o t  apply .  To achieve t h i s  
s ta tus ,  t h e  p l a n t  must be brought  t o  a t  l e a s t  MODE 3 w i t h i n  
12 hours and t o  MODE 4 w i t h i n  36 hours. The a l lowed 
Complet ion Times a r e  reasonable, based on ope ra t i ng  
experience, t o  reach t h e  r e q u i r e d  p l a n 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 o r d e r l y  manner and w i t h o u t  
cha l l eng ing  p l a n t  systems. 

G . l  and H. l  

Wi th one o r  two ADS valves inoperable,  t h e  ADS va lves  must 
be r e s t o r e d  t o  OPERABLE s t a t u s  w i t h i n  14 days. Wi th t h r e e  
ADS va lves  inoperable,  one ADS va l ve  must be r e s t o r e d  t o  
OPERABLE s t a t u s  w i t h i n  7 days. The LC0 r e q u i r e s  e i g h t  ADS 
va lves  t o  be OPERABLE t o  p rov ide  t h e  ADS f u n c t i o n .  
Reference 6 conta ins  t h e  r e s u l t s  o f  t h e  t r a d i t i o n a l  design 
bas i s  ana l ys i s  t h a t  evaluated t h e  e f f e c t  o f  one ADS va l ve  
be ing  o u t  o f  se rv i ce .  However, t h e  r e s u l t s  o f  t h i s  a n a l y s i s  
a re  bound by a d d i t i o n a l  analyses o r  more l i m i t i n g  s i n g l e  
f a i l u r e  scenar ios which assume t h e  u n a v a i l a b i l i t y  o f  
m u l t i p l e  ADS va lves  (see Reference 8) .  Per these analyses, 
ope ra t i on  o f  o n l y  f i v e  ADS va lves  w i l l  p rov ide  t h e  r e q u i r e d  
depressur iza t ion .  However, o v e r a l l  r e 1  i a b i l  i t y  o f  t h e  ADS 
i s  reduced and t h e r e  i s  a  reduc t i on  i n  dep ressu r i za t i on  
c a p a b i l i t y .  Therefore,  ope ra t i on  i s  o n l y  a l lowed f o r  a  
l i m i t e d  t ime.  The 7 and 14 day Complet ion Times are  based 
on t h e  low p r o b a b i l i t y  o f  a  LOCA o c c u r r i n g  d u r i n g  t h i s  
p e r i o d  and t h e  o v e r a l l  redundancy and c a p a c i t y  o f  t h e  ADS 
System and i t s  cont inued a b i l i t y  t o  per fo rm i t s  in tended 
s a f e t y  f unc t i on ,  w h i l e  assur ing  a  r e t u r n  towards f u l l  ADS 
c a p a b i l i t y  i n  a  reasonable t ime  so as t o  n o t  s i g n i f i c a n t l y  
impact o v e r a l l  ADS o r  ECCS re1  i a b i l  i t y .  Furthermore, 
Cond i t ions  G and H are  mod i f i ed  by a  NOTE t h a t  a l l ows  
concur ren t  ex is tence  w i t h  Cond i t ions  A, B, C, o r  D, and 
Cond i t ions  A, B, o r  C, r e s p e c t i v e l y .  Concurrent ex i s tence  
i s  j u s t i f i e d  by t h e  a d d i t i o n a l  ECCS analyses t h a t  were 
performed (Ref.  8) and g r e a t l y  simp1 i f i e s  t h e  necessary 
Required Act ions.  

(cont inued)  
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ECCS -Opera t ing  
B 3.5 .1  

BASES 

ACTION 1.1 and 1.2 
(con t inued)  

I f  t h e  Required Ac t i on  and assoc ia ted  Complet ion Time o f  
Cond i t i on  G o r  H i s  n o t  met o r  i f  f o u r  o r  more ADS va lves  
a r e  inoperable,  t h e  p l a n t  must be brought  t o  a  c o n d i t i o n  i n  
which t h e  LC0 does n o t  apply. To achieve t h i s  s ta tus ,  t h e  
p l a n t  must be brought  t o  a t  l e a s t  MODE 3 w i t h i n  12 hours and 
r e a c t o r  steam dome pressure reduced t o  5 0.343 MPaG 
w i t h i n  36 hours. The a l lowed Complet ion Times a r e  
reasonable, based on ope ra t i ng  experience, t o  reach t h e  
requ i red  p l a n 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  cha l l eng ing  p l a n t  systems. 

SURVEILLANCE SR 3 .5 .1 .1  
REQUIREMENTS 

The 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 vo ids  and 
pockets o f  en t ra i ned  a i r .  Ma in ta i n i ng  t h e  pump d ischarge  
l i n e s  o f  t h e  HPCF subsystem, R C I C  System, and LPFL 
subsystems f u l l  o f  water  ensures t h a t  t h e  systems w i l l  
pe r fo rm p rope r l y ,  i n j e c t i n g  t h e i r  f u l l  c a p a c i t y  i n t o  t h e  RCS 
upon demand. Th i s  w i l l  a l s o  p revent  a  water  hammer 
f o l l o w i n g  an ECCS i n i t i a t i o n  s i g n a l .  One acceptable method 
o f  ensur ing  t h e  l i n e s  a re  f u l l  i s  t o  ven t  a t  t h e  h i g h  
p o i n t s .  The 31 day Frequency i s  based on ope ra t i ng  
experience, on t h e  procedura l  c o n t r o l s  govern ing system 
opera t ion ,  and on t h e  gradual na tu re  o f  v o i d  b u i l d u p  i n  t h e  
ECCS p i p i n g .  

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 automat ic  va lves i n  t h e  ECCS f l o w  paths p rov ides  
assurance t h a t  t h e  p roper  f l o w  paths w i l l  e x i s t  f o r  ECCS 
opera t ion .  Th is  SR does n o t  app ly  t o  va lves  t h a t  a r e  
locked, sealed, o r  o therw ise  secured i n  p o s i t i o n  s i nce  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 ,  sea l ing ,  o r  secur ing.  A  va l ve  t h a t  rece ives  an 
i n i t i a t i o n  s i gna l  i s  a l lowed t o  be i n  a  nonaccident  p o s i t i o n  
p rov ided  t h e  va l ve  w i l l  a u t o m a t i c a l l y  r e p o s i t i o n  i n  t h e  
p roper  s t r oke  t ime.  Th is  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;  r a t h e r ,  i t  invo l ves  v e r i f i c a t i o n  t h a t  
those valves p o t e n t i a l l y  capable o f  be ing  m ispos i t i oned  are  

(cont inued)  
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BASES 

SURVEILLANCE SR 3.5.1.2 
REQUIREMENTS 

(cont inued)  i n  t h e  c o r r e c t  p o s i t i o n .  Th i s  SR does n o t  app ly  t o  va lves  
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 .  

The 31  day Frequency o f  t h i s  SR was d e r i v e d  f rom t h e  
I n s e r v i c e  Tes t i ng  Program requi rements f o r  pe r fo rm ing  va l ve  
t e s t i n g  a t  l e a s t  once every 92 days. The Frequency o f  
31  days i s  f u r t h e r  j u s t i f i e d  because t h e  va l ves  a r e  operated 
under procedura l  c o n t r o l  and because improper va l ve  
a l ignment  would o n l y  a f f e c t  a  s i n g l e  subsystem. Th i s  
Frequency has been shown t o  be acceptable th rough o p e r a t i n g  
experience. 

Th i s  SR i s  mod i f i ed  by a Note t h a t  a l l ows  a LPFL subsystem 
t o  be considered OPERABLE d u r i n g  a l ignment  and ope ra t i on  f o r  
decay heat  removal w i t h  r e a c t o r  steam dome pressure  l e s s  
than  t h e  RHR c u t  i n  permiss ive  p ressure  i n  MODE 3, i f  
capable o f  be ing  manual ly  r e a l i g n e d  (remote o r  l o c a l )  t o  t h e  
LPFL mode and n o t  o therw ise  inoperab le .  Th i s  a l l ows  
ope ra t i on  i n  t h e  RHR shutdown c o o l i n g  mode d u r i n g  MODE 3 i f  
necessary. 

SR 3.5.1.3 

V e r i f i c a t i o n  every  31  days t h a t  ADS n i t r o g e n  accumulator 
pressure i s  2 1.11 MPaG assures adequate n i t r o g e n  pressure  
f o r  r e l i a b l e  ADS opera t ion .  The accumulator on each ADS 
va l ve  p rov ides  pneumatic p ressure  f o r  va l ve  ac tua t i on .  The 
designed pneumatic supply  pressure requi rements f o r  t h e  
accumulator a re  such t h a t ,  f o l l o w i n g  a f a i l u r e  o f  t h e  
pneumatic supply  t o  t h e  accumulator,  a t  l e a s t  
one va l ve  a c t u a t i o n  can occur  w i t h  t h e  d r y w e l l  a t  des ign  
pressure,  o r  f i v e  va l ve  ac tua t i ons  can occur  w i t h  t h e  
d r y w e l l  a t  atmospheric pressure (Ref. 10) .  The ECCS s a f e t y  
a n a l y s i s  assumes o n l y  one a c t u a t i o n  t o  achieve t h e  
dep ressu r i za t i on  r e q u i r e d  f o r  ope ra t i on  o f  t h e  low pressure  
ECCS. Th i s  minimum r e q u i r e d  p ressure  o f  1.11 MPaG i s  
p rov ided  by t h e  High Pressure N i t r ogen  Gas Supply System 
(HPIN). The 31 day Frequency takes  i n t o  c o n s i d e r a t i o n  
a d m i n i s t r a t i v e  c o n t r o l  over  ope ra t i on  o f  t h e  HPIN and alarms 
f o r  low pneumatic pressure (Ref.  12).  

(cont inued)  
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BASES 

SURVEILLANCE SR 3.5 .1 .4 .  SR 3.5 .1 .5  and SR 3.5.1.6 
REQUIREMENTS 

(cont inued)  The performance requi rements o f  t h e  ECCS pumps a r e  
determined through a p p l i c a t i o n  o f  t h e  10 CFR 50, Appendix K, 
c r i t e r i a  (Ref.  5 ) .  These p e r i o d i c  Su rve i l l ances  a r e  
performed ( i n  accordance w i t h  t h e  ASME Code, Sec t i on  X I ,  
requi rements f o r  t h e  ECCS pumps) t o  v e r i f y  t h a t  t h e  ECCS 
pumps w i l l  develop t h e  f l o w  r a t e s  r e q u i r e d  by  t h e  r e s p e c t i v e  
analyses. The ECCS pump f l o w  r a t e s  ensure t h a t  adequate 
core  c o o l i n g  i s  p rov ided  t o  s a t i s f y  t h e  acceptance c r i t e r i a  
o f  10 CFR 50.46 (Ref. 7 ) .  The R C I C  pump f l o w  r a t e s  a l s o  
ensure t h a t  t h e  system can ma in ta in  r e a c t o r  coo lan t  
i nven to ry  d u r i n g  p ressur ized  c o n d i t i o n s  w i t h  t h e  RPV 
i s o l a t e d .  

The pump f l o w  r a t e s  a re  v e r i f i e d  aga ins t  a  system head t h a t  
i s  equ i va len t  t o  t h e  RPV pressure expected d u r i n g  a  LOCA. 
The t o t a l  system pump o u t l e t  pressure i s  adequate t o  
overcome t h e  e l e v a t i o n  head pressure between t h e  pump 
s u c t i o n  and t h e  vessel d ischarge,  t h e  p i p i n g  f r i c t i o n  
losses,  and RPV pressure p resent  d u r i n g  LOCAs. These values 
may be es tab l i shed  du r i ng  p re -ope ra t i ona l  t e s t i n g .  

The f l o w  t e s t s  f o r  t h e  R C I C  System are  performed a t  two 
d i f f e r e n t  pressure ranges such t h a t  system c a p a b i l i t y  t o  
p rov ide  r a t e d  f l o w  i s  t e s t e d  bo th  a t  t h e  h ighe r  and lower  
ope ra t i ng  ranges o f  t h e  system. Since t h e  r e q u i r e d  r e a c t o r  
steam dome pressure must be a v a i l a b l e  t o  per fo rm SR 3.5.1.5 
and SR 3 .5 .1 .6  s u f f i c i e n t  t ime i s  a l lowed a f t e r  adequate 
pressure i s  achieved t o  per fo rm these SRs. Reactor s t a r t u p  
i s  a l lowed p r i o r  t o  per fo rming  t h e  low pressure S u r v e i l l a n c e  
because t h e  r e a c t o r  pressure i s  l ow  and t h e  t i m e  t o  
s a t i s f a c t o r i l y  per fo rm t h e  S u r v e i l l a n c e  i s  s h o r t .  The 
r e a c t o r  pressure i s  a l lowed t o  be increased t o  normal 
ope ra t i ng  pressure s i nce  i t  i s  assumed t h a t  t h e  l ow  pressure 
t e s t  has been s a t i s f a c t o r i l y  completed and t h e r e  i s  no 
i n d i c a t i o n  o r  reason t o  b e l i e v e  t h a t  RCIC i s  inoperable.  
Therefore,  these SRs are mod i f i ed  by Notes t h a t  s t a t e  t h e  
Su rve i l l ances  a re  n o t  r equ i red  t o  be performed u n t i l  12 
hours a f t e r  t h e  s p e c i f i e d  r e a c t o r  steam dome pressure  i s  
reached. 

A  92 day Frequency f o r  SR 3.5 .1 .4  and SR 3.5.1.5 i s  
c o n s i s t e n t  w i t h  t h e  I n s e r v i c e  Tes t i ng  Program requirements. 
The 18 month Frequency f o r  SR 3 .6 .1 .6  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  apply  

(cont inued)  
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BASES 

SURVEILLANCE SR 3.5 .1 .4 .  SR 3,5 .1 .5  and SR 3 .5 .1 .6  (cont inued)  
REOU I REMENTS 

(cont inued)  d u r i n g  a  p l a n 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. Operat ing exper ience has shown t h a t  these 
components u s u a l l y  pass t h e  SR when performed a t  t h e  18 
month Frequency, which i s  based on t h e  r e f u e l i n g  cyc le .  
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 tandpo in t .  

SR 3.5.1.7 

The ECCS subsystems a re  r e q u i r e d  t o  ac tua te  a u t o m a t i c a l l y  t o  
per fo rm t h e i r  des ign  f unc t i ons .  Th i s  S u r v e i l l a n c e  t e s t  
v e r i f i e s  t h a t ,  w i t h  a  r e q u i r e d  system i n i t i a t i o n  s i g n a l  
( ac tua l  o r  s imulated) ,  t h e  automat ic  i n i t i a t i o n  l o g i c  o f  
HPCF, R C I C ,  and LPFL w i l l  cause t h e  systems o r  subsystems t o  
opera te  as designed, i n c l u d i n g  a c t u a t i o n  o f  t h e  system 
throughout  i t s  emergency ope ra t i ng  sequence, automat ic  pump 
s t a r t u p ,  and a c t u a t i o n  o f  a l l  automat ic  va lves  t o  t h e i r  
r e q u i r e d  p o s i t i o n s .  Th i s  S u r v e i l l a n c e  a l s o  ensures t h a t  t h e  
HPCF and R C I C  Systems w i l l  a u t o m a t i c a l l y  r e s t a r t  on an RPV 
low water  l e v e l  (Levels  1.5 and 2, r e s p e c t i v e l y )  s i g n a l  
r ece i ved  subsequent t o  an RPV h i g h  water  l e v e l  (Level  8 )  
t r i p  and t h a t  t h e  s u c t i o n  i s  a u t o m a t i c a l l y  t r a n s f e r r e d  f rom 
t h e  CST t o  t h e  suppression poo l .  SRs i n  LC0 3.3 .1 .1  and LC0 
3 .3 .1 .4  ove r l ap  t h i s  S u r v e i l l a n c e  t o  p rov ide  complete 
t e s t i n g  o f  t h e  assumed s a f e t y  f u n c t i o n .  

The 18 month Frequency i s  based on t h e  need t o  per fo rm t h i s  
Survei  11 ance under t h e  c o n d i t i o n s  t h a t  app ly  d u r i n g  a  p l a n 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. 
Operat ing exper ience has shown t h a t  these components u s u a l l y  
pass t h e  SR when performed a t  t h e  18 month Frequency, which 
i s  based on t h e  r e f u e l i n g  cyc le .  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 tandpo in t .  

Th i s  SR i s  m o d i f i e d  by a  Note t h a t  exc ludes vessel  i n j e c t i o n  
d u r i n g  t h e  S u r v e i l  1  ance. Since a l l  a c t i v e  components a r e  
t e s t a b l e  and f u l l  f l o w  can be demonstrated by r e c i r c u l a t i o n  
through t h e  t e s t  l i n e ,  coo lan t  i n j e c t i o n  i n t o  t h e  RPV i s  n o t  
r e q u i r e d  d u r i n g  t h e  Survei  11 ance. 

(cont inued)  
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BASES 

SURVEILLANCE SR 3.5.1.8 
REOUIREMENTS 

(dont inued)  The ADS designated S/RVs are  r e q u i r e d  t o  ac tua te  
a u t o m a t i c a l l y  upon r e c e i p t  o f  s p e c i f i c  i n i t i a t i o n  s i g n a l s .  
A  system f u n c t i o n a l  t e s t  i s  performed t o  demonstrate t h a t  
t h e  mechanical p o r t i o n s  o f  t h e  ADS f u n c t i o n  (i .e., 
so leno ids)  operate as designed when i n i t i a t e d  e i t h e r  by an 
ac tua l  o r  s imu la ted  i n i t i a t i o n  s i gna l ,  causing p roper  
a c t u a t i o n  o f  a l l  t h e  r e q u i r e d  components. SR 3.5.1.9 and 
SRs i n  LC0 3.3.1.1 and LC0 3.3.1.4 ove r l ap  t h i s  S u r v e i l l a n c e  
t o  p rov ide  complete t e s t i n g  o f  t h e  assumed s a f e t y  f unc t i on .  

The 18 month Frequency i s  based on t h e  need t o  per fo rm t h i s  
Survei  11 ance under t h e  cond i t i ons  t h a t  app ly  d u r i n g  a  p l a n 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. 
Opera t ing  exper ience has shown t h a t  these components u s u a l l y  
pass t h e  SR when performed a t  t h e  18 month Frequency, which 
i s  based on t h e  r e f u e l i n g  cyc le .  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 tandpo in t .  

Th i s  SR i s  mod i f i ed  by a  Note t h a t  excludes va l ve  ac tua t i on .  
Th i s  p revents  an RPV pressure blowdown. 

A  manual a c t u a t i o n  o f  each ADS va l ve  i s  performed t o  v e r i f y  
t h a t  t h e  va l ve  and so leno ids  a re  f u n c t i o n i n g  p r o p e r l y  and 
t h a t  no blockage e x i s t s  i n  t h e  S/RV d ischarge  l i n e s .  Th i s  
i s  demonstrated by t h e  response o f  t h e  t u r b i n e  c o n t r o l  o r  
bypass valve,  by a  change i n  t h e  measured steam f low,  o r  by 
any o t h e r  method s u i t a b l e  t o  v e r i f y  steam f low.  Adequate 
r e a c t o r  steam dome pressure must be a v a i l a b l e  t o  per fo rm 
t h i s  t e s t  t o  avo id  damaging t h e  va lve .  S u f f i c i e n t  t ime i s  
t h e r e f o r e  al lowed, a f t e r  t h e  r e q u i r e d  pressure i s  achieved, 
t o  per fo rm t h i s  t e s t .  Adequate pressure a t  which t h i s  t e s t  
i s  t o  be performed i s  [6.55 MPaG](the pressure recommended 
by t h e  va l ve  manufacturer) ] .  Reactor s t a r t u p  i s  a l lowed 
p r i o r  t o  per fo rming  t h i s  t e s t  because va l ve  OPERABILITY and 
t h e  s e t p o i n t s  f o r  overpressure p r o t e c t i o n  a re  v e r i f i e d ,  pe r  
ASME requirements, p r i o r  t o  va l ve  i n s t a l l a t i o n .  Therefore, 
t h i s  SR i s  mod i f i ed  by a  Note t h a t  s t a t e s  t h e  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  t o  be performed u n t i l  12 hours a f t e r  r e a c t o r  
steam dome pressure i s  2 [6.55 MPaG]. SR 3.5.1.8 and SRs i n  

(cont inued)  
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BASES 

SURVEILLANCE SR 3.5.1.9 
REOUIREHENTS 

(continued) LC0 3 .3 .1 .1  and LC0 3.3.1.4 overlap t h i s  Survei l lance t o  
provide complete t es t i ng  o f  the assumed safety  function. 

The Frequency i s  based on the need t o  perform t h i s  
Surve i l  1 ance under the condit ions t h a t  apply dur ing a p l an t  
outage and t he  po ten t ia l  f o r  an unplanned t rans ien t  i f  the 
Survei l lance were performed w i th  the reac to r  a t  power. 
Operating experience has shown t h a t  these components usual 1 y 
pass the SR when performed a t  the 18 month Frequency, which 
i s  based on the  re fue l  ing  cycle. Therefore, the Frequency 
was concluded t o  be acceptable from a r e l i a b i l i t y  

:  
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ECCS - Shutdown 
B 3.5.2 

B 3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS) 

BASES 

BACKGROUND A d e s c r i p t i o n  o f  t h e  High Pressure Core Flooder  (HPCF) and 
t h e  Low Pressure F looder  (LPFL) subsystems o f  t h e  Residual 
Heat Removal (RHR) System i s  p rov ided  i n  t h e  Bases f o r  LC0 
3.5.1, "ECCS-Operating." The Reactor Core I s o l a t i o n  Coo l ing  
(RCIC) system steam d r i v e n  t u r b i n e  can n o t  operate w i t h  t h e  
r e a c t o r  shutdown and so i s  n o t  a v a i l a b l e .  

APPLICABLE 
SAFETY ANALYSES 

ECCS performance i s  evaluated f o r  t h e  e n t i r e  spectrum o f  
break s i zes  f o r  a pos tu la ted  l o s s  o f  coo lan t  acc iden t  
(LOCA). The l ong  te rm c o o l i n g  a n a l y s i s  f o l l o w i n g  a design 
bas i s  LOCA (Ref. 3.5.2-1) demonstrates t h a t  o n l y  one motor 
d r i v e n  ECCS i n j e c t i o n  subsystem i s  requ i red ,  pos t  LOCA, t o  
ma in ta i n  t h e  peak c l add ing  temperature below t h e  a l l owab le  
l i m i t .  To p rov ide  redundancy, a minimum o f  two ECCS 
subsystems are  requ i red  t o  be OPERABLE i n  MODES 4 and 5. 
Two OPERABLE ECCS i n j e c t i o n  subsystems a l s o  ensure adequate 
i nven to ry  makeup i n  t h e  r e a c t o r  pressure vessel  (RPV) i n  t h e  
event o f  an i nadve r ten t  vessel draindown. 

The ECCS s a t i s f y  C r i t e r i o n  3 of t h e  NRC P o l i c y  Statement. 

LC0 Two ECCS i n j e c t i o n  subsystems are  r e q u i r e d  t o  be OPERABLE. 
The ECCS i n j e c t i o n  subsystems are  d e f i n e d  as t h e  t h r e e  LPFL 
and t h e  two HPCF subsystems. Each LPFL subsystem c o n s i s t s  
o f  one motor d r i v e n  pump, p ip ing ,  and va lves  t o  t r a n s f e r  
water  f rom t h e  suppression pool  t o  t h e  RPV. Each HPCF 
subsystem cons i s t s  o f  one motor d r i v e n  pump, p i p i ng ,  and 
valves t o  t r a n s f e r  water  f rom t h e  suppression poo l  o r  
condensate s to rage tank  (CST) t o  t h e  RPV. 

Any LPFL subsystem may be a l i gned  f o r  t h e  shutdown c o o l i n g  
mode o f  t h e  decay heat  removal system i n  MODE 4 o r  5 and 
considered OPERABLE f o r  t h e  ECCS func t i on ,  i f  i t  can be 
manual ly  r e a l i g n e d  (remote o r  l o c a l )  t o  t h e  LPFL mode and i s  
n o t  o therw ise  inoperable.  Because o f  low pressure  and low 
temperature c o n d i t i o n s  i n  MODES 4 and 5, s u f f i c i e n t  t ime  
w i l l  be a v a i l a b l e  t o  manual ly a l i g n  and i n i t i a t e  LPFL 

(cont inued)  
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B 3.5.2 

BASES 

LC0 
( Continued ) subsystem ope ra t i on  t o  p rov ide  core  c o o l i n g  p r i o r  t o  

pos tu la ted  f u e l  uncovery. 

APPLICABILITY OPERABILITY o f  t h e  ECCS i n j e c t i o n  subsystems i s  r e q u i r e d  i n  
MODES 4 and 5 t o  ensure adequate coo lan t  i nven to ry  and 
s u f f i c i e n t  heat  removal c a p a b i l i t y  f o r  t h e  i r r a d i a t e d  f u e l  
i n  t h e  core  i n  case o f  an i nadve r ten t  draindown o f  t h e  
vessel.  Requirements f o r  ECCS OPERABILITY d u r i n g  MODES 1, 
2, and 3 are  discussed i n  t h e  A p p l i c a b i l i t y  s e c t i o n  o f  t h e  
Bases f o r  LC0 3.5.1.  ECCS subsystems are  n o t  r e q u i r e d  t o  be 
OPERABLE d u r i n g  MODE 5 w i t h  t h e  r e a c t o r  c a v i t y  t o  
d ryer /separa to r  s torage pool ga te  removed, and t h e  water  
l e v e l  mainta ined a t  2 7 m above t h e  RPV f lange.  Th i s  
p rov ides  s u f f i c i e n t  coo lan t  i nven to ry  t o  a l l o w  opera to r  
a c t i o n  t o  t e rm ina te  t h e  i nven to ry  l o s s  p r i o r  t o  f u e l  
uncovery i n  case o f  an i nadve r ten t  draindown. I n  add i t i on ,  
t h e  automat ic  i s o l a t i o n s  o f  RHR shutdown c o o l i n g  and t h e  
r e a c t o r  water  cleanup system on low RPV water  l e v e l  a re  
requ i red  t o  be OPERABLE (LC0 3.3.1.1, SSLC Sensor 
Ins t rumenta t ion)  du r i ng  CORE ALTERATIONS o r  ope ra t i on  w i t h  a 
p o t e n t i a l  f o r  d r a i n i n g  t h e  r e a c t o r  vesse l .  

The Automatic Depressur iza t ion  System i s  n o t  r e q u i r e d  t o  be 
OPERABLE d u r i n g  MODES 4 and 5 because t h e  RPV pressure  i s  
< 0.343 MPaG, and t h e  LPFL and HPCF subsystems can p rov ide  
core  c o o l i n g  w i t hou t  any dep ressu r i za t i on  o f  t h e  p r imary  
system. 

Because t h e  Reactor Core I s o l a t i o n  Coo l ing  (RCIC) system 
r e q u i r e s  steam t o  operate, i t  i s  n o t  r e q u i r e d  t o  be OPERABLE 
d u r i n g  MODES 4 and 5 .  

ACTIONS A . l  and B . l  

I f  any one requ i red  ECCS i n j e c t i o n  subsystem i s  inoperable,  
t h e  r e q u i r e d  inoperab le  ECCS i n j e c t i o n  subsystem must be 
r e s t o r e d  t o  OPERABLE s t a t u s  w i t h i n  4 hours. I n  t h i s  
Condi t ion,  t h e  remain ing OPERABLE subsystem can p rov ide  
s u f f i c i e n t  RPV f l o o d i n g  c a p a b i l i t y  t o  recover  f rom an 
i nadve r ten t  vessel draindown. However, o v e r a l l  system 
r e l i a b i l i t y  i s  reduced because a s i n g l e  f a i l u r e  i n  t h e  

(cont inued)  
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ECCS -Shutdown 
B 3.5.2 

BASES 

ACTIONS A. l  and 0 .1  (continued) 
( Continued ) 

remaining OPERABLE subsystem concurrent w i t h  a  vessel 
draindown could r e s u l t  i n  the ECCS not  being able t o  perform 
i t s  intended funct ion.  The 4 hour Completion Time f o r  
res to r ing  the required ECCS i n j e c t i o n  subsystem t o  OPERABLE 
s ta tus  i s  based on engineering judgment t h a t  considered the 
a v a i l a b i l i t y  o f  one subsystem and the  low p r o b a b i l i t y  o f  a  
vessel draindown event. 

With the inoperable subsystem not  res tored t o  OPERABLE 
s ta tus  w i t h i n  the required Completion Time, ac t ion  must be 
i n i t i a t e d  immediately t o  suspend operations w i t h  a  p o t e n t i a l  
f o r  d ra in ing  the reactor  vessel (OPDRVs) t o  minimize the 
p r o b a b i l i t y  o f  a  vessel draindown and the subsequent 
po ten t ia l  f o r  f i s s i o n  product release. Actions must 
continue u n t i l  OPDRVs are suspended. 

C.1.  C.2. D.1. D.2, and D.3 

I f  both o f  the required ECCS i n j e c t i o n  subsystems are 
inoperable, a l l  coolant inventory makeup c a p a b i l i t y  may be 
unavailable. Therefore, act ions must be i n i t i a t e d  
immediately t o  suspend OPDRVs i n  order t o  minimize the 
p r o b a b i l i t y  o f  a  vessel draindown and the subsequent 
p o t e n t i a l  f o r  f i s s i o n  product release. Actions must 
continue u n t i l  OPDRVs are suspended. One ECCS i n j e c t i o n  
subsystem must a lso be restored t o  OPERABLE s ta tus  w i t h i n  
4 hours. 

I f  a t  l e a s t  one ECCS i n j e c t i o n  subsystem i s  not  res tored t o  
OPERABLE status w i t h i n  the 4 hour Completion Time, 
add i t iona l  act ions are required t o  minimize any p o t e n t i a l  
f i s s i o n  product release t o  the environment. This includes 
i n i t i a t i n g  immediate ac t ion  t o  res tore  the fo l l ow ing  t o  
OPERABLE status:  secondary containment, one standby gas 
treatment subsystem, and one i s o l a t i o n  valve and associated 
instrumentat ion i n  each secondary containment penet ra t ion  
flow path not  iso la ted.  This may be performed by an 
admin is t ra t ive  check, by examining logs o r  other 
informat ion,  t o  determine i f  the components are out  o f  
serv ice f o r  maintenance o r  other reasons. V e r i f i c a t i o n  does 
not  requ i re  performing the Survei 11 ances needed t o  
demonstrate OPERABILITY o f  the components. If, however, any 
requ i red component i s  inoperable, then i t  must be res tored 

(continued) 
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BASES 

ACTIONS c.1. C .2 .  0.1. 0.2. and D.3 (cont inued)  
I Continued ) 

t o  OPERABLE s ta tus .  I n  t h i s  case, t h e  Su rve i l l ances  may 
need t o  be performed t o  r e s t o r e  t h e  component t o  OPERABLE 
s ta tus .  Ac t ions  must con t inue  u n t i l  a l l  r e q u i r e d  components 
a re  OPERABLE. 

The 4 hour Completion Time t o  r e s t o r e  a t  l e a s t  one ECCS 
i n j e c t i o n  subsystem t o  OPERABLE s t a t u s  ensures t h a t  prompt 
a c t i o n  w i l l  be taken t o  p rov ide  t h e  r e q u i r e d  c o o l i n g  
capac i t y  o r  t o  i n i t i a t e  ac t i ons  t o  p lace  t h e  p l a n t  i n  a  
c o n d i t i o n  t h a t  minimizes any p o t e n t i a l  f i s s i o n  p roduc t  
r e l ease  t o  t h e  environment. 

SURVEILLANCE SR 3 . 5 . 2 . 1  and SR 3 . 5 . 2 . 2  
REQUIREMENTS 

The minimum water  l e v e l  o f  7 m r e q u i r e d  f o r  t h e  suppression 
pool i s  p e r i o d i c a l l y  v e r i f i e d  t o  ensure t h a t  t h e  suppression 
pool  w i l l  p rov ide  adequate n e t  p o s i t i v e  suc t i on  head (NPSH) 
f o r  t h e  ECCS pumps, r e c i r c u l a t i o n  volume, and vo r tex  
p revent ion .  Wi th t h e  suppression pool  water  l e v e l  l e s s  than 
t h e  r e q u i r e d  l i m i t ,  a l l  ECCS i n j e c t i o n  subsystems are  
inoperab le .  

When t h e  suppression pool l e v e l  i s  < 7 m, t h e  HPCF i s  
considered OPERABLE o n l y  i f  i t  can t ake  suc t i on  f rom t h e  CST 
and t h e  CST water  l e v e l  i s  s u f f i c i e n t  t o  p rov ide  t h e  
r e q u i r e d  NPSH f o r  t h e  HPCF pump. Therefore,  a  v e r i f i c a t i o n  
t h a t  e i t h e r  t h e  suppression pool  water  l e v e l  i s  2 7 m o r  t h e  
HPCF System i s  a l i gned  t o  t ake  suc t i on  f rom t h e  CST and t h e  
CST conta ins  2 [ ] l i t e r s  o f  water,  equ i va len t  t o  [ ]m, 
ensures t h a t  t h e  HPCF System can supply  makeup water  t o  t h e  
RPV. 

The 12 hour Frequency o f  these SRs was developed cons ide r i ng  
ope ra t i ng  experience r e l a t e d  t o  suppression pool  and CST 
water  l e v e l  v a r i a t i o n s  and inst rument  d r i f t  d u r i n g  t h e  
app l i cab le  MODES. Furthermore, t h e  12 hour Frequency i s  
considered adequate i n  view o f  o t h e r  i n d i c a t i o n s  i n  t h e  
c o n t r o l  room, i n c l u d i n g  alarms, t o  a l e r t  t h e  opera to r  t o  an 
abnormal suppression pool o r  CST water l e v e l  c o n d i t i o n .  

(cont inued)  
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BASES 

SURVEILLANCE SR 3.5.2.3. SR 3.5.2.5. and SR 3.5.2.6 
REQUIREMENTS 
( Continued ) The Bases provided for SR 3.5.1.1, SR 3.5.1.4, and 

SR 3.5.1.7 are a~plicable to SR 3.5.2.3, SR 3.5.2.5. and 

Verifying the correct a1 ignment for manual, power operated, 
and automatic valves in the ECCS flow paths provides 
assurance that the proper flow paths will exist for ECCS 
operation. This SR does not apply to valves that are 
locked, sealed, or otherwise secured in position since these 
valves were verified to be in the correct position prior to 
locking, sealing, or securing. A valve that receives an 
initiation signal is allowed to be in a nonaccident position 
provided the valve will automatically reposition in the 
proper stroke time. This SR does not require any testing or 
valve manipulation; rather, it involves verification that 
those valves capable of potentially being misposi tioned are 
in the correct position. This SR does not apply to valves 
that cannot be inadvertently misaligned, such as check 
valves. The 31 day Frequency is appropriate because the 
valves are operated under procedural control and the 
probability of their being mispositioned during this time 
period is low. 

In MODES 4 and 5, the RHR System may operate in the shutdown 
cooling mode to remove decay heat and sensible heat from the 
reactor. Therefore, RHR valves that are required for LPFL 
subsystem operation may be aligned for the shutdown cooling 
mode. Therefore, this SR is modified by a Note that allows 
one LPFL subsystem of the RHR System to be considered 
OPERABLE for the ECCS function if all the required valves in 
the LPFL flow path can be manually realigned (remote or 
local) to allow injection into the RPV and the system is not 
otherwise inoperable. This will ensure adequate core 
cooling if an inadvertent vessel draindown should occur. 

- ~- -- - -- 

REFERENCES I. DCD Tier 2, Section 6.3. 
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Primary Containment 
B 3.6.1.1 

B 3.6 CONTAINMENT SYSTEMS 

B 3.6 .1 .1  Primary Containment 

BASES 

BACKGROUND The f u n c t i o n  o f  t h e  p r imary  containment i s  t o  i s o l a t e  and 
con ta in  f i s s i o n  products re leased f rom t h e  Reactor Pr imary 
System f o l l o w i n g  a Design Basis  Accident  (DBA) and t o  
con f i ne  t h e  pos tu la ted  re l ease  o f  r a d i o a c t i v e  m a t e r i a l .  The 
pr imary  containment c o n s i s t s  o f  a  s t e e l  l i n e d ,  r e i n f o r c e d  
concre te  vessel,  which surrounds t h e  Reactor Pr imary System 
and prov ides  an e s s e n t i a l l y  l e a k  t i g h t  b a r r i e r  aga ins t  an 
uncon t ro l l ed  re l ease  o f  r a d i o a c t i v e  m a t e r i a l  t o  t h e  
environment. 

The i s o l a t i o n  devices f o r  t h e  pene t ra t i ons  i n  t h e  p r imary  
containment boundary a re  a p a r t  o f  t h e  containment l e a k  
t i g h t  b a r r i e r .  To ma in ta in  t h i s  l e a k  t i g h t  b a r r i e r :  

a. A l l  pene t ra t i ons  r e q u i r e d  t o  be c losed d u r i n g  acc iden t  
cond i t i ons  a re  e i t h e r :  

1. capable o f  be ing c losed by an OPERABLE automat ic  
Containment I s o l a t i o n  System, o r  

2. c losed by manual valves, b l  i n d  f langes,  o r  
de -ac t i va ted  automat ic  va lves  secured i n  t h e i r  
c losed p o s i t i o n s ,  except as p rov ided  i n  
LC0 3.6.1.3,  "Primary Containment I s o l a t i o n  
Valves (PCIVs)"; 

b. The pr imary containment a i r  l o c k  i s  OPERABLE, except 
as prov ided i n  LC0 3.6 .1 .2 ,  "Primary Containment A i r  
Locks" ; 

c. The sea l i ng  mechanism assoc ia ted  w i t h  a p e n e t r a t i o n  
(e.g., welds, bel lows, o r  o - r i n g s )  i s  OPERABLE. 

Th i s  S p e c i f i c a t i o n  ensures t h a t  t h e  performance o f  t h e  
p r imary  containment, i n  t h e  event o f  a  DBA, meets t h e  
assumptions used i n  t h e  s a f e t y  analyses o f  References 1 
and 2. SR 3 .6 .1 .1 .1  leakage r a t e  requi rements a re  i n  

(cont inued)  
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BASES

BACKGROUND
(continued)

APPLICABLE
SAFETY ANALYSES

Leo

25A5675AU Revision 5

Primary Containment
B 3.6.1.1

conformance with 10 CFR 50, Appendix J (Ref. 3), as modified
by approved exemptions.

The safety design basis for the primary containment is that
it must withstand the pressures and temperatures of the
limiting OBA without exceeding the design leakage rate.

The DBA that postulates the maximum release of radioactive
material within primary containment is a LOCA. In the
analysis of this accident, it is assumed that primary
containment is OPERABLE such that release of fission
products to the environment is controlled by the rate of
primary containment leakage.

Analytical methods and assumptions involving the primary
containment are presented in References 1 and 2. The safety
analyses assume a nonmechanistic fission product release
following a DBA, which forms the basis for determination of
offsite doses. The fission product release is, in turn,
based on an assumed leakage rate from the primary
containment. OPERABILITY of the primary containment ensures
that the leakage rate assumed in the safety analyses is not
exceeded.

The maximum allowable leakage rate for the primary
containment (L ) is 0.5% by weight of the containment air
per 24 hours at the maximum peak containment pressure {Pal
of G.284 MPaG or [ ]% by weight of the containment air per
24 hours at the reduced pressure of Pt of [ ] MPaG
(Ref. 1).

Primary containment satisfies Criterion 3 of the NRC Policy
Statement.

Primary containment OPERABILITY is maintained by limiting
leakage to within the acceptance criteria of 10 CFR 50,
Appendix J (Ref. 3). Compliance with this LCO will ensure a
primary containment configuration, including equipment
hatches, that is structurally sound and that will limit
leakage to those leakage rates assumed in the safety
analyses. Individual leakage rates specified for the
primary containment air lock are addressed in LCO 3.6.1.2.

(continued)
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Primary Containment 
B 3.6.1.1 

BASES 

APPLICABILITY I n  MODES 1, 2, and 3, a DBA cou ld  cause a re l ease  o f  
r a d i o a c t i v e  m a t e r i a l  t o  p r imary  containment. I n  MODES 4 
and 5, 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. Therefore, p r imary  containment i s  n o t  r e q u i r e d  
t o  be OPERABLE i n  MODES 4 and 5 t o  prevent  leakage o f  
r a d i o a c t i v e  m a t e r i a l  f rom pr imary  containment. 

ACTIONS bu 
I n  t h e  event p r imary  containment i s  inoperable,  p r imary  
containment must be r e s t o r e d  t o  OPERABLE s t a t u s  w i t h i n  
1 hour. The 1 hour Completion Time prov ides  a p e r i o d  o f  
t ime t o  c o r r e c t  t h e  problem commensurate w i t h  t h e  importance 
o f  ma in ta i n i ng  p r imary  containment OPERABILITY d u r i n g  
MODES 1, 2, and 3. Th is  t ime p e r i o d  a l s o  ensures t h a t  t h e  
p r o b a b i l i t y  o f  an acc iden t  ( r e q u i r i n g  p r imary  containment 
OPERABILITY) occu r r i ng  d u r i n g  pe r i ods  where p r imary  
containment i s  inoperab le  i s  min imal .  

B.1 and 0.Z 

I f  pr imary  containment 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  requ i red  Completion Time, t h e  p l a n t  must be 
brought t o  a MODE i n  which t h e  LC0 does n o t  apply .  To 
achieve t h i s  s ta tus ,  t h e  p l a n t  must be brought  t o  a t  l e a s t  
MODE 3 w i t h i n  12 hours and t o  MODE 4 w i t h i n  36 hours. The 
a l lowed Completion Times a re  reasonable, based on ope ra t i ng  
experience, t o  reach t h e  r e q u i r e d  p l a n t  cond i t i ons  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  
cha l l eng ing  p l a n t  systems. 

SURVEILLANCE SR 3.6.1.1.1 
REQUIREMENTS 

Ma in ta in i ng  t h e  pr imary containment OPERABLE r e q u i r e s  
compliance w i t h  t h e  v i s u a l  examinat ions and leakage r a t e  
t e s t  requirements o f  10 CFR 50, Appendix J (Ref. 3) ,  as 
mod i f i ed  by approved exemptions. F a i l u r e  t o  meet a i r  l o c k  
leakage t e s t i n g  (SR 3.6.1.2.1), [ r e s i l i e n t  seal p r imary  
containment purge va l ve  leakage t e s t i n g  (SR 3.6.1.3.7),] 

(cont inued)  
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Primary Containment 
B 3.6.1.1 

BASES 

SURVEILLANCE SR 3.6.1.1.1 (cont inued)  
REQUIREMENTS 

main steam i s o l a t i o n  va lve  leakage (SR 3.6.1.3.13), o r  
h y d r o s t a t i c a l l y  t e s t e d  va lve  leakage (SR 3.6.1.3.12) does 
n o t  necessa r i l y  r e s u l t  i n  a f a i l u r e  o f  t h i s  SR. The impact 
o f  t h e  f a i l u r e  t o  meet these SRs must be eva lua ted  aga ins t  
t h e  Type A, B, and C acceptance c r i t e r i a  o f  10 CFR 50, 
Appendix J. The Frequency i s  r e q u i r e d  by 10 CFR 50, 
Appendix J (Ref. 3),  as mod i f i ed  by approved exemptions. 
Thus, SR 3.0.2 (which a l lows Frequency ex tens ions)  does n o t  
apply .  

Ma in ta i n i ng  t h e  pressure suppression f u n c t i o n  o f  p r imary  
containment r equ i res  l i m i t i n g  t h e  leakage f rom t h e  d r y w e l l  
t o  t h e  wetwe l l .  Thus, i f  an event were t o  occur  t h a t  
p ressur ized  t h e  d rywe l l ,  t h e  steam would be d i r e c t e d  through 
t h e  h o r i z o n t a l  vents i n t o  t h e  suppression poo l .  Th is  SR 
measures d rywe l l  t o  wetwel l  d i f f e r e n t i a l  p ressure  d u r i n g  a 
15 minute p e r i o d  t o  ensure t h a t  t h e  leakage pa ths  t h a t  would 
bypass t h e  suppression pool  a re  w i t h i n  a1 lowable 1 i m i t s .  

S a t i s f a c t o r y  performance o f  t h i s  SR can be achieved by 
e s t a b l i s h i n g  a known d i f f e r e n t i a l  pressure between t h e  
d rywe l l  and t h e  wetwel l  and v e r i f y i n g  t h a t  t h e  pressure i n  
e i t h e r  t h e  wetwel l  o r  t h e  d rywe l l  does n o t  change by more 
than 12 mm o f  water per  minute over  a 15 minute per iod .  The 
leakage t e s t  i s  performed every 18 months. The 18 month 
Frequency was developed cons ider ing  i t  i s  prudent  t h a t  t h i s  
Su rve i l l ance  be performed d u r i n g  a u n i t  outage and a l s o  i n  
view o f  t h e  f a c t  t h a t  component f a i l u r e s  t h a t  m igh t  have 
a f f e c t e d  t h i s  t e s t  a re  i d e n t i f i e d  by o t h e r  p r imary  
containment SRs. Two consecut ive t e s t  f a i l u r e s ,  however, 
would i n d i c a t e  unexpected p r imary  containment degradat ion;  
i n  t h i s  event, as t h e  Note i nd i ca tes ,  i nc reas ing  t h e  
Frequency t o  once every 9 months i s  r e q u i r e d  u n t i l  t h e  
s i t u a t i o n  i s  remedied as evidenced by passing two 
consecut ive t e s t s .  

(cont inued)  
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Primary Containment 
B 3 .6 .1 .1  

BASES 

REFERENCES 1. DCD T i e r  2, Section 6 .2 .  

2 .  D C D T i e r  2,  Section 15 .1 .  

3 .  10 CFR 50, Appendix J .  
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Primary Containment A i r  Locks 
B 3.6.1.2 

B 3.6 CONTAINMENT SYSTEMS 

B 3.6.1.2 Primary Containment A i r  Locks 

BASES 

BACKGROUND Two double door p r imary  containment a i r  l o c k s  have been 
b u i l t  i n t o  t h e  p r imary  containment t o  p rov ide  personnel 
access t o  t h e  d rywe l l  and t o  p rov ide  p r ima ry  containment 
i s o l a t i o n  d u r i n g  t h e  process o f  personnel e n t e r i n g  and 
e x i t i n g  t h e  d rywe l l .  The a i r  l o c k s  a r e  designed t o  
w i t hs tand  t h e  same loads, temperatures, and peak des ign  
i n t e r n a l  and ex te rna l  pressures as t h e  p r ima ry  containment 
(Ref. 1). As p a r t  o f  t h e  p r imary  containment, t h e  a i r  l o c k s  
l i m i t  t h e  re l ease  o f  r a d i o a c t i v e  m a t e r i a l  t o  t h e  environment 
d u r i n g  normal u n i t  ope ra t i on  and through a range o f  
t r a n s i e n t s  and acc iden ts  up t o  and i n c l u d i n g  p o s t u l a t e d  
Design Basis  Accidents (DBAs). 

Each a i r  l o c k  door has been designed and t e s t e d  t o  c e r t i f y  
i t s  a b i l i t y  t o  w i ths tand a pressure i n  excess o f  t h e  maximum 
expected pressure f o l l o w i n g  a DBA i n  p r ima ry  containment. 
Each o f  t h e  doors con ta ins  double gasketed sea l s  and l o c a l  
leakage r a t e  t e s t i n g  c a p a b i l i t y  t o  ensure p ressure  
i n t e g r i t y .  To e f f e c t  a l e a k  t i g h t  seal ,  t h e  a i r  l o c k  des ign  
uses pressure seated doors (i .e., an inc rease  i n  p r imary  
containment i n t e r n a l  pressure r e s u l t s  i n  increased s e a l i n g  
f o r c e  on each door.) 

Each a i r  l o c k  i s  nomina l l y  a r i g h t  c i r c u l a r  c y l i n d e r  w i t h  
doors a t  each end t h a t  a re  i n t e r l o c k e d  t o  p revent  
simultaneous opening. The a i r  l o c k s  a re  p rov ided  w i t h  l i m i t  
swi tches on bo th  doors i n  each a i r  l o c k  t h a t  p rov ide  c o n t r o l  
room i n d i c a t i o n  o f  door p o s i t i o n .  A d d i t i o n a l l y ,  c o n t r o l  
room i n d i c a t i o n  i s  p rov ided  t o  a l e r t  t h e  ope ra to r  whenever 
an a i r  l o c k  i n t e r l o c k  mechanism i s  defeated.  Dur ing  pe r i ods  
when pr imary  containment i s  n o t  r e q u i r e d  t o  be OPERABLE, t h e  
a i r  l o c k  i n t e r l o c k  mechanism may be d isab led ,  a l l o w i n g  bo th  
doors o f  an a i r  l o c k  t o  remain open f o r  extended pe r i ods  
when f requent  p r imary  containment e n t r y  i s  necessary. Under 
some cond i t i ons ,  as a l lowed by t h i s  LCO, t h e  p r ima ry  
containment may be accessed through t h e  a i r  l o c k  when t h e  
door i n t e r l o c k  mechanism has f a i l e d ,  by manual ly  per fo rming  
t h e  i n t e r l o c k  f u n c t i o n .  

(cont inued)  
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Primary Containment Air Locks
B 3.6.1.2

The primary containment air locks form part of the primary
containment pressure boundary. As such, air lock integrity
and leak tightness are essential for maintaining primary
containment leakage rate to within limits in the event of a
DBA. Not maintaining air lock integrity or leak tightness
may result in a leakage rate in excess of that assumed in
the unit safety analysis. SR 3.6.1.1.1 leakage rate
requirements conform with 10 CFR 50, Appendix J (Ref. 2), as
modified by approved exemptions.

The DBA that postulates the maximum release of radioactive
material within primary containment is a LOCA. In the
analysis of this accident, it is assumed that primary
containment is OPERABLE, such that release of fission
products to the environment is controlled by the rate of
primary containment leakage. The primary containment is
designed with a maximum allowable leakage rate (L ) of
0.5%{excluding MSIV leakage) by weight of the containment
air per 24 hours at the calculated maximum peak containment
pressure (P.)of 0.284, MPaG (Ref. 3). This allowable
leakage rate torms tne oaS1S for the acceptance criteria
imposed on the SRs associated with the air lock.

Primary containment air lock OPERABILITY is also required to
minimize the amount of fission product gases that may escape
primary containment through the air lock and contaminate and
pressurize the secondary containment.

The primary containment air lock satisfies Criterion 3 of
the NRC Policy Statement.

As part of the primary containment, the air lock's safety
function is related to control of containment leakage rates
following a DBA. Thus, the air lock's structural integrity
and leak tightness are essential to the successful
mitigation of such an event.

The primary containment air locks are required to be
OPERABLE. For each air lock to be considered OPERABLE, the
air lock interlock mechanism must be OPERABLE, the air lock
must be in compliance with the Type B air lock leakage test,
and both air lock doors must be OPERABLE. The interlock

(continued)
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LC0 
(cont inued) 

a l lows o n l y  one a i r  l o c k  door t o  be opened a t  a t ime.  Th i s  
p r o v i s i o n  ensures t h a t  a gross breach o f  p r imary  containment 
does n o t  e x i s t  when pr imary  containment i s  r e q u i r e d  t o  be 
OPERABLE. Closure o f  a s i n g l e  door i n  each a i r  l o c k  i s  
s u f f i c i e n t  t o  p rov ide  a l e a k  t i g h t  b a r r i e r  f o l l o w i n g  
pos tu la ted  events. Nevertheless, bo th  doors a re  kept  c losed 
when t h e  a i r  l o c k  i s  n o t  being used f o r  normal e n t r y  i n t o  
and e x i t  from pr imary containment. 

APPLICABILITY I n  MODES 1, 2, and 3, a DBA cou ld  cause a re lease  o f  
r a d i o a c t i v e  ma te r i a l  t o  p r imary  containment. I n  MODES 4 
and 5, t he  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 MOOES. Therefore, t he  pr imary  containment a i r  l o c k  i s  
n o t  requ i red  t o  be OPERABLE i n  MODES 4 and 5 t o  p revent  
leakage o f  r a d i o a c t i v e  ma te r i a l  from pr imary  containment. 

ACTIONS The ACTIONS are  mod i f ied  by Note 1, which a l lows e n t r y  and 
e x i t  t o  per form r e p a i r s  o f  t h e  a f f e c t e d  a i r  l o c k  component. 
I f  the  o u t e r  door i s  inoperable,  then i t  may be e a s i l y  
accessed t o  r e p a i r .  I f  the  i nne r  door i s  t h e  one t h a t  i s  
inoperable,  however, then i t  i s  p r e f e r r e d  t h a t  t h e  a i r  l o c k  
be accessed from i n s i d e  pr imary containment by e n t e r i n g  
through t h e  o the r  OPERABLE a i r  l ock .  I f  t h i s  i s  n o t  
p r a c t i c a l ,  however, then i t  i s  pe rm iss ib le  t o  e n t e r  t h e  a i r  
l o c k  through the  OPERABLE ou te r  door, which means t h e r e  i s  a 
sho r t  t ime du r i ng  which the  pr imary  containment boundary i s  
n o t  i n t a c t  ( du r i ng  access through t h e  o u t e r  door ) .  The 
a b i l i t y  t o  open t h e  OPERABLE door, even i f  i t  means t h e  
pr imary  containment boundary i s  t empora r i l y  n o t  i n t a c t ,  i s  
acceptable due t o  t h e  low p r o b a b i l i t y  o f  an event t h a t  cou ld  
p ressu r i ze  t he  pr imary containment du r i ng  t h e  s h o r t  t ime  i n  
which t h e  OPERABLE door i s  expected t o  be open. The 
OPERABLE door must be immediately c losed a f t e r  each e n t r y  
and e x i t .  

Note 2 has been inc luded t o  p rov ide  c l a r i f i c a t i o n  t h a t ,  f o r  
t h i s  LCO, separate Cond i t ion  e n t r y  i s  a l lowed f o r  each a i r  
l ock .  

The ACTIONS a re  mod i f ied  by a t h i r d  Note, which ensures 
appropr ia te  remedial measures are  taken when necessary. 

(cont inued) 
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ACTIONS Pursuant t o  LC0 3.0.6, ac t i ons  a re  n o t  requ i red ,  even i f  
(cont inued)  p r imary  containment i s  exceeding i t s  leakage l i m i t .  

Therefore, t h e  Note i s  added t o  r e q u i r e  ACTIONS f o r  
LC0 3.6.1.1, "Primary Containment," t o  be taken i n  t h i s  
event.  

A.1, A.2. and A.3 

Wi th one pr imary containment a i r  l o c k  door  inoperab le  i n  one 
o r  more pr imary containment a i r  locks ,  t h e  OPERABLE door 
must be v e r i f i e d  c losed (Required A c t i o n  A . l )  i n  each 
a f f e c t e d  a i r  l ock .  Th i s  ensures t h a t  a l e a k  t i g h t  p r imary  
containment b a r r i e r  i s  mainta ined by t h e  use o f  an OPERABLE 
a i r  l o c k  door. Th is  a c t i o n  must be completed w i t h i n  1 hour. 
The 1 hour Completion Time i s  cons i s ten t  w i t h  t h e  ACTIONS o f  
LC0 3.6.1.1, which requ i res  t h a t  p r imary  containment be 
res to red  t o  OPERABLE s ta tus  w i t h i n  1 hour. 

I n  add i t i on ,  t h e  a f f e c t e d  a i r  l o c k  p e n e t r a t i o n  must be 
i s o l a t e d  by l o c k i n g  c losed t h e  OPERABLE a i r  l o c k  door  w i t h i n  
t h e  24 hour  Completion Time. The 24 hour  Complet ion Time i s  
considered reasonable f o r  l o c k i n g  t h e  OPERABLE a i r  l o c k  
door, cons ide r i ng  t h a t  t h e  OPERABLE door o f  t h e  a f f e c t e d  a i r  
l o c k s  a re  be ing  mainta ined c losed.  

Required Ac t i on  A.3 ensures t h a t  t h e  a f f e c t e d  a i r  l o c k s  w i t h  
an inoperab le  door has been i s o l a t e d  by t h e  use o f  a locked 
c losed OPERABLE a i r  l o c k  door. Th i s  ensures t h a t  an 
acceptable pr imary containment leakage boundary i s  
mainta ined.  The Completion Time o f  once per  31 days i s  
based on eng ineer ing  judgment and i s  considered adequate i n  
view o f  t h e  low l i k e l i h o o d  o f  a locked door be ing  
mispos i t ioned and 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 .  

Required Ac t i on  A.3 i s  mod i f i ed  by a Note t h a t  a p p l i e s  t o  
a i r  l o c k  doors l oca ted  i n  h i gh  r a d i a t i o n  areas o r  areas w i t h  
l i m i t e d  access due t o  i n e r t i n g  and a l lows these doors t o  be 
v e r i f i e d  locked c losed by use o f  a d m i n i s t r a t i v e  c o n t r o l s .  
A l l ow ing  v e r i f i c a t i o n  by a d m i n i s t r a t i v e  c o n t r o l s  i s  
considered acceptable, s i nce  access t o  these areas i s  
t y p i c a l l y  r e s t r i c t e d .  Therefore, t h e  p r o b a b i l i t y  o f  
misal ignment o f  t h e  door, once it has been v e r i f i e d  t o  be i n  
t h e  proper  p o s i t i o n ,  i s  smal l .  

(cont inued)  
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ACTIONS A . 1 ,  A.2, and A.3 (cont inued)  
(cont inued)  

The Required Ac t ions  have been mod i f i ed  by two Notes. 
Note 1 ensures t h a t  o n l y  t h e  Required Ac t ions  and assoc ia ted  
Completion Times o f  Cond i t ion  C a re  r e q u i r e d  i f  bo th  doors 
i n  t h e  a i r  l o c k  a re  inoperable.  Wi th bo th  doors i n  t h e  a i r  
l o c k  inoperable,  an OPERABLE door i s  n o t  a v a i l a b l e  t o  be 
c losed.  Required Ac t ions  C . l  and C.2 a re  t h e  app rop r i a te  
remedial  ac t ions .  Note 2 a l lows use o f  t h e  a i r  l o c k  f o r  
e n t r y  and e x i t  f o r  7 days under a d m i n i s t r a t i v e  c o n t r o l s .  

Primary containment e n t r y  may be r e q u i r e d  t o  per fo rm 
Technical  S p e c i f i c a t i o n s  (TS) Su rve i l l ances  and Required 
Act ions,  as w e l l  as o the r  a c t i v i t i e s  on equipment i n s i d e  
p r imary  containment t h a t  a re  r e q u i r e d  by TS o r  a c t i v i t i e s  on 
equipment t h a t  support TS-requi red equipment. Th i s  Note i s  
n o t  in tended t o  p rec lude  per fo rming  o t h e r  a c t i v i t i e s  ( i . e . ,  
non-TS-re lated a c t i v i t i e s )  i f  t h e  p r imary  containment was 
entered, us ing  t h e  inoperab le  a i r  l ock ,  t o  per fo rm an 
a l lowed a c t i v i t y  l i s t e d  above. Th is  al lowance i s  acceptable 
due t o  t h e  low p r o b a b i l i t y  o f  an event  t h a t  c o u l d  p ressu r i ze  
t h e  p r imary  containment d u r i n g  t h e  s h o r t  t ime t h a t  t h e  
OPERABLE door i s  expected t o  be open. 

B.1. 8.2. and 8.3 

Wi th an a i r  l o c k  i n t e r l o c k  mechanism inoperab le  i n  one o r  
bo th  p r imary  containment a i r  locks ,  t h e  Required Ac t i ons  and 
associated Completion Times are  cons i s ten t  w i t h  those  
s p e c i f i e d  i n  Cond i t ion  A. 

The Required Ac t ions  have been mod i f i ed  by two Notes. 
Note 1 ensures t h a t  o n l y  t h e  Required Ac t i ons  and associated 
Completion Times o f  Cond i t ion  C are r e q u i r e d  i f  bo th  doors 
i n  one a i r  l o c k  a re  inoperable.  Wi th bo th  doors i n  t h e  a i r  
l o c k  inoperable,  an OPERABLE door i s  n o t  a v a i l a b l e  t o  be 
c losed.  Required Ac t ions  C . l  and C.2 a re  t h e  app rop r i a te  
remedial  ac t ions .  Note 2 a l lows e n t r y  i n t o  and e x i t  f rom 
t h e  p r imary  containment under t h e  c o n t r o l  o f  a ded ica ted  
i n d i v i d u a l  s ta t i oned  a t  t h e  a i r  l o c k  t o  ensure t h a t  o n l y  one 
door i s  opened a t  a t ime ( i . e . ,  t h e  i n d i v i d u a l  per forms t h e  
f u n c t i o n  o f  t h e  i n t e r l o c k ) .  

Required Ac t i on  8.3 i s  mod i f i ed  by a Note t h a t  app l i es  t o  
a i r  l o c k  doors l oca ted  i n  h i gh  r a d i a t i o n  areas o r  areas w i t h  

(cont inued)  
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ACTIONS B.1. 8.2. and 8.3 (cont inued)  
(cont inued)  

l i m i t e d  access due t o  i n e r t i n g  and t h a t  a l l ows  these doors 
t o  be v e r i f i e d  locked c losed by use o f  a d m i n i s t r a t i v e  
c o n t r o l s .  A1 low ing  v e r i f i c a t i o n  by a d m i n i s t r a t i v e  c o n t r o l s  
i s  considered acceptable, s i nce  access t o  these  areas i s  
t y p i c a l l y  r e s t r i c t e d .  Therefore, t h e  p r o b a b i l i t y  o f  
misal ignment o f  t h e  door, once i t  has been v e r i f i e d  t o  be i n  
t h e  p roper  p o s i t i o n ,  i s  smal l .  

C.1.  C.2. and C.3 

With one o r  more a i r  l o c k s  inoperab le  f o r  reasons o t h e r  than  
those descr ibed i n  Cond i t i on  A o r  B, Required A c t i o n  C . l  
r equ i res  a c t i o n  t o  be immediately i n i t i a t e d  t o  eva lua te  
containment o v e r a l l  leakage r a t e s  us ing  c u r r e n t  a i r  l o c k  
leakage t e s t  r e s u l t s .  An e v a l u a t i o n  i s  acceptable s i nce  i t  
i s  o v e r l y  conserva t i ve  t o  immediately dec la re  t h e  p r imary  
containment inoperab le  i f  bo th  doors i n  an a i r  l o c k  have 
f a i l e d  a seal t e s t  o r  i f  t h e  o v e r a l l  a i r  l o c k  leakage i s  n o t  
w i t h i n  l i m i t s .  I n  many ins tances  (e.g., o n l y  one seal p e r  
door has f a i l e d )  pr imary containment remains OPERABLE, y e t  
o n l y  1 hour (accord ing t o  LC0 3.6.1.1) would be p rov ided  t o  
r e s t o r e  t h e  a i r  l o c k  door t o  OPERABLE s t a t u s  p r i o r  t o  
r e q u i r i n g  a p l a n t  shutdown. I n  add i t i on ,  even w i t h  bo th  
doors f a i l i n g  t h e  seal t e s t ,  t h e  o v e r a l l  containment leakage 
r a t e  can s t i l l  be w i t h i n  l i m i t s .  

Required Ac t i on  C.2 requ i res  t h a t  one door  i n  t h e  a f f e c t e d  
p r imary  containment a i r  l o c k s  must be v e r i f i e d  closed. Th is  
a c t i o n  must be completed w i t h i n  t h e  1 hour Complet ion Time. 
Th i s  s p e c i f i e d  t ime  p e r i o d  i s  cons i s ten t  w i t h  t h e  ACTIONS o f  
LC0 3.6.1.1, which r e q u i r e  t h a t  p r imary  containment be 
r e s t o r e d  t o  OPERABLE s ta tus  w i t h i n  1 hour. 

A d d i t i o n a l l y ,  t h e  a i r  l o c k  must be r e s t o r e d  t o  OPERABLE 
s t a t u s  w i t h i n  24 hours. The 24 hour Complet ion Time i s  
reasonable f o r  r e s t o r i n g  an inoperab le  a i r  l o c k  t o  OPERABLE 
s t a t u s  cons ider ing  t h a t  a t  l e a s t  one door i s  mainta ined 
c losed i n  each a f f e c t e d  a i r  l o c k .  

(cont inued)  
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ACTIONS D.l and 0.2 
(continued) 

I f  the inoperable primary containment a i r  l o c k  cannot be 
restored t o  OPERABLE status w i t h i n  the associated Completion 
Time, the p lan t  must be brought t o  a MODE i n  which the LC0 
does not apply. To achieve t h i s  status, the p lan t  must be 
brought t o  a t  l eas t  MODE 3 w i t h i n  12 hours and t o  MODE 4 
w i t h i n  36 hours. The allowed Completion Times are 
reasonable, based on operating experience, t o  reach the 
required p lan t  condi t ions from f u l l  power condi t ions i n  an 
order ly  manner and without challenging p lan t  systems. 

SURVEILLANCE SR 3.6.1.2.1 
REQUIREMENTS 

Maintaining primary containment a i r  locks OPERABLE requires 
compliance w i th  the leakage r a t e  t e s t  requirements o f  
10 CFR 50, Appendix J (Ref. 2 ) ,  as modif ied by approved 
exemptions. This SR r e f l e c t s  the leakage r a t e  t e s t i n g  
requirements w i th  respect t o  a i r  l ock  leakage (Type B 
leakage t e s t s ) .  The acceptance c r i t e r i a  were establ ished 
[during i n i t i a l  a i r  lock  and primary containment OPERABILITY 
tes t ing ] .  The per iod ic  t e s t i n g  requirements v e r i f y  t h a t  the 
a i r  l ock  leakage does not exceed the allowed f r a c t i o n  o f  the 
overa l l  primary containment leakage ra te .  The Frequency i s  
required by 10 CFR 50, Appendix J (Ref. 2), as modi f ied by 
approved exemptions. Thus, SR 3.0.2 (which a1 lows Frequency 
extensions) does not  apply. 

The SR has been modif ied by two Notes. Note 1 sta tes t h a t  
an inoperable a i r  l ock  door does no t  i nva l ida te  the previous 
successful performance o f  the overa l l  a i r  l ock  leakage t e s t .  
This i s  considered reasonable since e i t h e r  a i r  l o c k  door i s  
capable o f  providing a f i s s i o n  product b a r r i e r  i n  the event 
o f  a DBA. Note 2 has been added t o  t h i s  SR, requ i r i ng  the 
r e s u l t s  t o  be evaluated against the acceptance c r i t e r i a  o f  
SR 3.6.1.1.1. This ensures tha t  a i r  l ock  leakage i s  
proper ly accounted f o r  i n  determining the overa l l  primary 
containment leakage ra te .  

(continued) 
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SURVEILLANCE SR 3.6.1.2.2 
REOU I REMENTS 

(cont inued) The a i r  l o c k  i n t e r l o c k  mechanism i s  designed t o  prevent  
simultaneous opening o f  bo th  doors i n  t h e  a i r  l ock .  Since 
bo th  t h e  i n n e r  and ou te r  doors o f  an a i r  l o c k  a re  designed 
t o  w i t hs tand  t h e  maximum expected pos t  acc iden t  p r ima ry  
containment pressure, c l osu re  o f  e i t h e r  door  w i l l  suppor t  
p r imary  containment OPERABILITY. Thus, t h e  i n t e r l o c k  
f e a t u r e  supports pr imary containment OPERABILITY w h i l e  t h e  
a i r  l o c k  i s  be ing  used f o r  personnel t r a n s i t  i n  and o u t  o f  
t h e  containment. Pe r i od i c  t e s t i n g  o f  t h i s  i n t e r l o c k  
demonstrates t h a t  t h e  i n t e r l o c k  wi 11 f u n c t i o n  as designed 
and t h a t  simultaneous i n n e r  and o u t e r  door opening w i l l  n o t  
i n a d v e r t e n t l y  occur .  Due t o  t h e  p u r e l y  mechanical na tu re  o f  
t h i s  i n t e r l o c k ,  and g i ven  t h a t  t h e  i n t e r l o c k  mechanism i s  
o n l y  chal lenged when pr imary containment i s  entered, t h i s  
t e s t  i s  o n l y  r e q u i r e d  t o  be performed upon e n t e r i n g  p r imary  
containment, b u t  i s  n o t  r e q u i r e d  more f r e q u e n t l y  than  
184 days when pr imary containment i s  de - i ne r ted .  The 
184 day Frequency i s  based on eng ineer ing  judgment and i s  
considered adequate i n  view o f  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  
such as i n d i c a t i o n s  o f  i n t e r l o c k  mechanism s ta tus ,  a v a i l a b l e  
t o  opera t ions  personnel.  

REFERENCES 1. DCD T i e r  2, Sec t ion  3.8.2. 

2. 10 CFR 50, Appendix J. 

3. DCD T i e r  2, Sec t ion  6.2. 
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B 3.6 CONTAINMENT SYSTEMS 

B 3.6.1.3 Primary Containment I s o l a t i o n  Valves (PCIVs) 

BASES 

BACKGROUND The f u n c t i o n  o f  t h e  PCIVs, i n  combinat ion w i t h  o t h e r  
acc iden t  m i t i g a t i o n  systems, i s  t o  l i m i t  f i s s i o n  p roduc t  
r e l ease  d u r i n g  and f o l l o w i n g  p o s t u l a t e d  Design Bas is  
Accidents (DBAs) t o  w i t h i n  l i m i t s .  Pr imary containment 
i s o l a t i o n  w i t h i n  t h e  t ime  l i m i t s  s p e c i f i e d  f o r  those 
i s o l a t i o n  valves designed t o  c l o s e  a u t o m a t i c a l l y  ensures 
t h a t  t h e  re l ease  o f  r a d i o a c t i v e  m a t e r i a l  t o  t h e  environment 
w i l l  be cons i s ten t  w i t h  t h e  assumptions used i n  t h e  analyses 
f o r  a DBA. 

The OPERABILITY requi rements f o r  PCIVs he lp  ensure t h a t  
adequate p r imary  containment l e a k  t i g h t n e s s  i s  ma in ta ined  
d u r i n g  and a f t e r  an acc iden t  by m in im iz i ng  p o t e n t i a l  leakage 
paths t o  t h e  environment. Therefore,  t h e  OPERABILITY 
requi rements p rov ide  assurance t h a t  p r ima ry  containment 
leakage r a t e s  assumed i n  t h e  s a f e t y  analyses w i l l  n o t  be 
exceeded. These i s o l a t i o n  devices a re  e i t h e r  pass ive  o r  
a c t i v e  (automat ic) .  Manual va lves,  de -ac t i va ted  automat ic  
va lves secured i n  t h e i r  c losed p o s i t i o n  ( i n c l u d i n g  check 
valves w i t h  f l o w  through t h e  va l ve  secured), b l i n d  f langes,  
and c losed systems are  considered pass ive  devices.  Check 
valves,  o r  o t h e r  automat ic  va lves  designed t o  c l o s e  w i t h o u t  
opera to r  a c t i o n  f o l l o w i n g  an acc ident ,  a re  considered a c t i v e  
devices.  Two b a r r i e r s  i n  s e r i e s  a re  p rov ided  f o r  each 
p e n e t r a t i o n  so t h a t  no s i n g l e  c r e d i b l e  f a i l u r e  o r  
ma l f unc t i on  o f  an a c t i v e  component can r e s u l t  i n  a l o s s  o f  
i s o l a t i o n  o r  leakage t h a t  exceeds l i m i t s  assumed i n  t h e  
s a f e t y  analyses. One o f  these b a r r i e r s  may be a c losed 
system. 

The pr imary  containment purge l i n e s  a re  550 mn i n  diameter;  
vent  l i n e s  a re  550 mm i n  d iameter .  The 550 mm pr imary  
containment purge va lves  a re  normal ly  ma in ta ined  c losed i n  
MODES 1, 2, and 3 t o  ensure l e a k  t i gh tness .  The i s o l a t i o n  
va lves  on t h e  550 mm vent  l i n e s  have 50 mm bypass l i n e s  
around them f o r  use d u r i n g  normal r e a c t o r  opera t ion .  Two 
a d d i t i o n a l  redundant excess f l o w  i s o l a t i n g  dampers a re  
p rov ided  on t h e  vent  l i n e  upstream o f  t h e  Standby Gas 
Treatment (SGT) System f i l t e r  t r a i n s .  These i s o l a t i o n  

(cont inued)  
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BASES 

BACKGROUND dampers, t oge the r  w i t h  t h e  PCIVs, w i l l  p revent  h i g h  
(cont inued)  pressure f rom reach ing  t h e  SGT System f i l t e r  t r a i n s  i n  t h e  

u n l i k e l y  event o f  a l o s s  o f  coo lan t  acc iden t  (LOCA) d u r i n g  
ven t ing .  Closure o f  t h e  excess f l o w  i s o l a t i o n  dampers w i l l  
n o t  p revent  t h e  SGT System f rom per fo rming  i t s  design 
f u n c t i o n  ( t h a t  i s ,  t o  ma in ta i n  a nega t i ve  pressure i n  t h e  
secondary containment).  To ensure t h a t  a vent  p a t h  i s  
a v a i l a b l e ,  a 50 nun bypass l i n e  i s  p rov ided  around t h e  
dampers. 

APPLICABLE 
SAFETY ANALYSES 

The PCIVs LC0 was de r i ved  f rom t h e  requi rements r e l a t e d  
t o  t h e  c o n t r o l  o f  leakage f rom t h e  p r imary  containment 
d u r i n g  major  acc idents.  Th is  LC0 i s  in tended t o  ensure t h a t  
p r imary  containment leakage r a t e s  do n o t  exceed t h e  values 
assumed i n  t h e  s a f e t y  analyses. As p a r t  o f  t h e  p r imary  
containment boundary, PCIV OPERABILITY suppor ts  l e a k  
t i g h t n e s s  o f  p r imary  containment. Therefore, t h e  s a f e t y  
ana l ys i s  o f  any event r e q u i r i n g  i s o l a t i o n  o f  p r ima ry  
containment i s  a p p l i c a b l e  t o  t h i s  LCO. 

The DBAs t h a t  r e s u l t  i n  a re l ease  o f  r a d i o a c t i v e  m a t e r i a l  
w i t h i n  p r imary  containment a re  a LOCA and a main steam l i n e  
break (MSLB). I n  t h e  a n a l y s i s  f o r  each o f  these acc idents,  
i t  i s  assumed t h a t  PCIVs are  e i t h e r  c l osed  o r  c l o s e  w i t h i n  
t h e  r e q u i r e d  i s o l a t i o n  t imes f o l l o w i n g  event  i n i t i a t i o n .  
Th i s  ensures t h a t  p o t e n t i a l  leakage paths t o  t h e  environment 
through PCIVs (and pr imary  containment purge valves)  a re  
minimized. O f  t h e  events analyzed i n  Reference 1, t h e  MSLB 
i s  t h e  most l i m i t i n g  event due t o  r a d i o l o g i c a l  consequences. 
The c l o s u r e  t ime o f  t h e  main steam i s o l a t i o n  va lves  (MSIVs) 
i s  t h e  most s i g n i f i c a n t  v a r i a b l e  f rom a r a d i o l o g i c a l  
s tandpo in t .  The MSIVs are  requ i red  t o  c l o s e  w i t h i n  3 t o  
4.5 seconds; t he re fo re ,  t h e  4.5 second c l o s u r e  t ime  i s  
assumed i n  t h e  ana l ys i s .  The s a f e t y  analyses assume t h a t  
t h e  purge valves were c losed a t  event i n i t i a t i o n .  Likewise, 
i t  i s  assumed t h a t  t h e  p r imary  containment i s  i s o l a t e d  such 
t h a t  r e l ease  o f  f i s s i o n  products t o  t h e  environment i s  
c o n t r o l l e d  by t h e  r a t e  o f  p r imary  containment leakage. 

The DBA ana l ys i s  assumes t h a t  w i t h i n  60 seconds o f  t h e  
acc ident ,  i s o l a t i o n  o f  t h e  p r imary  containment i s  complete 
and leakage i s  terminated,  except f o r  t h e  maximum a l l owab le  
leakage r a t e ,  La. The pr imary  containment i s o l a t i o n  t o t a l  

(cont inued)  
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BASES (cont inued)  

APPLICABLE response t ime  o f  60 seconds i nc l udes  s i gna l  delay,  d i e s e l  
SAFETY ANALYSES genera to r  s t a r t u p  ( f o r  l o s s  o f  o f f s i t e  power), and PCIV 

(cont inued)  s t r o k e  t imes. 

The s i n g l e  f a i l u r e  c r i t e r i o n  r e q u i r e d  t o  be imposed i n  t h e  
conduct o f  u n i t  s a f e t y  analyses was considered i n  t h e  
o r i g i n a l  des ign o f  t h e  p r imary  containment purge valves.  
Two va lves  i n  s e r i e s  on each purge l i n e  p rov ide  assurance 
t h a t  bo th  t h e  supply  and exhaust l i n e s  cou ld  be i s o l a t e d  
even i f  a s i n g l e  f a i l u r e  occurred. 

The p r ima ry  containment purge va lves  may be unable t o  c l o s e  
i n  t h e  environment f o l l o w i n g  a LOCA. Therefore,  each o f  t h e  
purge va lves  i s  r equ i red  t o  remain sealed c losed d u r i n g  
MODES 1, 2, and 3. I n  t h i s  case, t h e  s i n g l e  f a i l u r e  
c r i t e r i o n  remains a p p l i c a b l e  t o  t h e  p r ima ry  containment 
purge va l ve  due t o  f a i l u r e  i n  t h e  c o n t r o l  c i r c u i t  assoc ia ted  
w i t h  each valve.  Again, t h e  p r imary  containment purge va l ve  
design prec ludes a s i n g l e  f a i l u r e  f rom compromising p r ima ry  
containment OPERABILITY as l ong  as t h e  system i s  operated i n  
accordance w i t h  t h i s  LCO. 

PCIVs s a t i s f y  C r i t e r i o n  3 o f  t h e  NRC P o l i c y  Statement. 

LC0 PCIVs form a p a r t  o f  t h e  p r imary  containment boundary. The 
PCIV s a f e t y  f u n c t i o n  i s  r e l a t e d  t o  c o n t r o l  o f  p r ima ry  
containment leakage r a t e s  du r i ng  a OBA. 

The power operated, automat ic  i s o l a t i o n  va lves  a re  r e q u i r e d  
t o  have i s o l a t i o n  t imes w i t h i n  l i m i t s  and ac tua te  on an 
automat ic  i s o l a t i o n  s i g n a l .  The 550 mm purge va lves  must be 
mainta ined sealed c losed o r  b locked t o  p revent  f u l l  opening. 
The va lves  covered by t h i s  LC0 are  l i s t e d  w i t h  t h e i r  
assoc ia ted  s t roke  t imes i n  Reference 2. 

The normal ly  c losed i s o l a t i o n  valves a re  considered OPERABLE 
when manual va lves  a r e  closed, automat ic  va lves  a re  
de -ac t i va ted  and secured i n  t h e i r  c losed p o s i t i o n ,  b l i n d  
f langes  a re  i n  place, and c losed systems are  i n t a c t .  These 
passive i s o l a t i o n  va lves  and devices a re  those l i s t e d  i n  
Reference 2. Purge va lves  w i t h  r e s i l i e n t  seals ,  secondary 
bypass valves,  MSIVs, and h y d r o s t a t i c a l l y  t e s t e d  va lves  must 

(cont inued)  
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LC0 meet additional leakage rate requirements. Other PCIV 
(continued) leakage rates are addressed by LC0 3.6.1.1, "Primary 

Containment," as Type C testing. 

This LC0 provides assurance that the PCIVs will perform 
their designed safety functions to control leakage from the 
primary containment during accidents. 

APPLICABILITY In MODES 1, 2, and 3, a OBA could cause a release of 
radioactive material to primary containment. In MODES 4 
and 5, the probability and consequences of these events are 
reduced due to the pressure and temperature limitations of 
these MODES. Therefore, most PCIVs are not required to be 
OPERABLE and the primary containment purge valves are not 
required to be sealed closed in MODES 4 and 5. Certain 
valves, however, are required to be OPERABLE to prevent 
inadvertent reactor vessel draindown. These valves are 
those whose associated instrumentation is required to be 
OPERABLE per LC0 3.3.1.1, "SSLC Sensor Instrumentation," and 
LC0 3.3.1.4, "ESF Actuation Instrumentation." (This does 
not include the valves that isolate the associated 
instrumentation.) 

ACTIONS The ACTIONS are modified by a Note allowing penetration flow 
path(s) except for purge valve flow path(s) to be unisolated 
intermittently under administrative controls. These 
controls consist of stationing a dedicated operator at the 
controls of the valve, who is in continuous communication 
with the control room. In this way, the penetration can be 
rapidly isolated when a need for primary containment 
isolation is indicated. Due to the size of the primary 
containment purge line penetration and the fact that those 
penetrations exhaust directly from the containment 
atmosphere to the environment, the penetration flow path 
containing these valves is not allowed to be opened under 
administrative controls. A single purge valve in a 
penetration flow path may be opened to effect repairs to an 
inoperable valve, as allowed by SR 3.6.1.3.1. 

A second Note has been added to provide clarification that, 
for the purpose of this LCO, separate Condition entry is 
allowed for each penetration flow path. 

(continued) 
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ACTIONS The ACTIONS are  mod i f i ed  by a  t h i r d  Note, which ensures 
(cont inued)  t h a t  appropr ia te  remedial  ac t i ons  a re  taken, I f  necessary, 

i f  t h e  a f f e c t e d  system(s) a re  rendered inoperab le  by an 
inoperab le  PCIV (e.g., an Emergency Core Coo l ing  Systems 
subsystem i s  inoperab le  due t o  a  f a i l e d  open t e s t  r e t u r n  
va lve)  . 
Note 4 ensures appropr ia te  remedial  ac t i ons  a re  taken when 
t h e  p r imary  containment leakage l i m i t s  a re  exceeded. 
Pursuant t o  LC0 3.0.6, these ac t i ons  a re  n o t  r equ i red  even 
when t h e  associated LC0 i s  n o t  met. Therefore, Notes 3 
and 4 a re  added t o  r e q u i r e  t h a t  t h e  p roper  ac t i ons  a re  
taken. 

A. l  and A.2 

Wi th one o r  more pene t ra t i on  f l o w  paths w i t h  one PCIV 
inoperab le  except f o r  purge va lve  leakage n o t  w i t h i n  l i m i t ,  
t h e  a f f e c t e d  pene t ra t i on  f l o w  paths must be i s o l a t e d .  The 
method o f  i s o l a t i o n  must i nc l ude  t he  use o f  a t  l e a s t  one 
i s o l a t i o n  b a r r i e r  t h a t  cannot be adverse ly  a f f e c t e d  by a  
s i n g l e  a c t i v e  f a i l u r e .  I s o l a t i o n  b a r r i e r s  t h a t  meet t h i s  
c r i t e r i o n  a re  a  c losed and de -ac t i va ted  automat ic  va lve,  a  
c losed manual valve, a  b l i n d  f lange,  and a  check va l ve  w i t h  
f l o w  through the  va lve  secured. For  p e n e t r a t i o n  i s o l a t e d  i n  
accordance w i t h  Required Ac t i on  A. l ,  t he  va l ve  used t o  
i s o l a t e  t he  pene t ra t i on  should be t h e  c l o s e s t  a v a i l a b l e  
va l ve  t o  t h e  p r imary  containment. The Required A c t i o n  must 
be completed w i t h i n  t he  4 hour Completion Time (8 hours f o r  
main steam l i n e s ) .  The Completion Time o f  4 hours i s  
reasonable cons ider ing  t he  t ime r e q u i r e d  t o  i s o l a t e  t he  
pene t ra t i on  and t h e  r e l a t i v e  importance o f  suppor t ing  
p r imary  containment OPERABILITY du r i ng  MODES 1, 2, and 3. 
For  main steam l i n e s ,  an 8 hour Completion Time i s  al lowed. 
The Completion Time o f  8 hours f o r  t he  main steam l i n e s  
a l lows a  pe r i od  o f  t ime t o  r e s t o r e  t h e  MSIVs t o  OPERABLE 
s t a t u s  g i ven  t he  f a c t  t h a t  MSIV c l osu re  w i l l  r e s u l t  i n  
i s o l a t i o n  o f  t he  main steam l i n e ( s )  and a  p o t e n t i a l  f o r  
p l a n t  shutdown. 

For a f f e c t e d  pene t ra t i ons  t h a t  have been i s o l a t e d  i n  
accordance w i t h  Required Ac t i on  A. l ,  t h e  a f f e c t e d  
pene t ra t i on  f l o w  pa th(s )  must be v e r i f i e d  t o  be i s o l a t e d  on 
a  p e r i o d i c  bas i s .  Th i s  i s  necessary t o  ensure t h a t  p r imary  
containment penet ra t ions  requ i red  t o  be i s o l a t e d  f o l l o w i n g  

(cont inued)  
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ACTIONS A. l  and A . l  (cont inued)  
(cont inued)  

an acc ident ,  and no l onge r  capable o f  be ing  a u t o m a t i c a l l y  
i so la ted ,  w i l l  be i n  t h e  i s o l a t i o n  p o s i t i o n  should an event  
occur .  Th i s  Required Ac t i on  does n o t  r e q u i r e  any t e s t i n g  o r  
va l ve  man ipu la t ion .  Rather, i t  i nvo l ves  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  m ispos i t i oned  
are  i n  t h e  c o r r e c t  p o s i t i o n .  The Complet ion Time o f  "once 
p e r  31 days f o r  i s o l a t i o n  devices o u t s i d e  p r ima ry  
containment" i s  app rop r i a te  because t h e  va lves  a r e  operated 
under a d m i n i s t r a t i v e  c o n t r o l s  and t h e  p r o b a b i l i t y  o f  t h e i r  
misal ignment i s  low. For va lves i n s i d e  p r imary  containment, 
t h e  t ime  p e r i o d  s p e c i f i e d  " p r i o r  t o  e n t e r i n g  MODE 2  o r  3  
f rom MODE 4, i f  pr imary  containment was d e - i n e r t e d  w h i l e  i n  
MODE 4, i f  n o t  performed w i t h i n  t h e  p rev ious  92 days" i s  
based on eng ineer ing  judgment and i s  considered reasonable 
i n  view o f  t h e  i n a c c e s s i b i l i t y  o f  t h e  va lves  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  ensur ing  t h a t  va l ve  misal ignment  i s  
an u n l i k e l y  p o s s i b i l i t y .  

Cond i t i on  A  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 i s  
Cond i t i on  i s  o n l y  a p p l i c a b l e  t o  those p e n e t r a t i o n  f l o w  paths 
w i t h  two PCIVs. For  p e n e t r a t i o n  f l o w  paths w i t h  one PCIV, 
Cond i t i on  C p rov ides  t h e  app rop r i a te  Required Ac t ions .  

Required Ac t i on  A.2 i s  mod i f i ed  by  a  Note t h a t  a p p l i e s  t o  
va lves and b l i n d  f langes  l o c a t e d  i n  h i g h  r a d i a t i o n  areas, 
and a l lows them t o  be v e r i f i e d  by use o f  a d m i n i s t r a t i v e  
means. A l l ow ing  v e r i f i c a t i o n  by a d m i n i s t r a t i v e  means i s  
considered acceptable, s ince  access t o  these areas i s  
t y p i c a l l y  r e s t r i c t e d .  Therefore,  t h e  p r o b a b i l i t y  o f  
misal ignment  o f  these valves,  once they  have been v e r i f i e d  
t o  be i n  t h e  p roper  p o s i t i o n ,  i s  low. 

Wi th  one o r  more p e n e t r a t i o n  f l o w  pa ths  w i t h  two PCIVs 
inoperable,  e i t h e r  t h e  inoperab le  PCIVs must be r e s t o r e d  t o  
OPERABLE s t a t u s  o r  t h e  a f f e c t e d  p e n e t r a t i o n  f l o w  p a t h  must 
be i s o l a t e d  w i t h i n  1 hour. The method o f  i s o l a t i o n  must 
i n c l u d e  t h e  use o f  a t  l e a s t  one i s o l a t i o n  b a r r i e r  t h a t  
cannot be adversely  a f f e c t e d  by a  s i n g l e  a c t i v e  f a i l u r e .  
I s o l a t i o n  b a r r i e r s  t h a t  meet t h i s  c r i t e r i o n  a r e  a  c losed and 
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BASES 

ACTIONS &1 (cont inued)  
(cont inued)  

de -ac t i va ted  automat ic  va lve,  a  c l osed  manual valve, and a  
b l i n d  f lange .  The 1 hour Complet ion Time i s  c o n s i s t e n t  w i t h  
t h e  ACTIONS o f  LC0 3.6.1.1. 

Cond i t i on  B  i s  mod i f i ed  by a  Note i n d i c a t i n g  t h i s  Cond i t i on  
i s  o n l y  app l i cab le  t o  p e n e t r a t i o n  f l o w  paths w i t h  two PCIVs. 

For  p e n e t r a t i o n  f l o w  paths w i t h  one PCIV, Cond i t i on  C 
p rov ides  t h e  app rop r i a te  Required Ac t ions .  

C . l  and C.2 

Wi th one o r  more p e n e t r a t i o n  f l o w  paths w i t h  one PCIV 
inoperable,  t h e  inoperab le  va l ve  must be r e s t o r e d  t o  
OPERABLE s t a t u s  o r  t h e  a f f e c t e d  p e n e t r a t i o n  f l o w  pa th  must 
be i s o l a t e d .  The method o f  i s o l a t i o n  must i n c l u d e  t h e  use 
o f  a t  l e a s t  one i s o l a t i o n  b a r r i e r  t h a t  cannot be adverse ly  
a f f e c t e d  by a  s i n g l e  a c t i v e  f a i l u r e .  I s o l a t i o n  b a r r i e r s  
t h a t  meet t h i s  c r i t e r i o n  a re  a  c losed  and d e - a c t i v a t e d  
automat ic  va lve,  a  c losed  manual va lve,  and a  b l i n d  f lange .  
A  check va l ve  may n o t  be used t o  i s o l a t e  t h e  a f f e c t e d  
pene t ra t i on .  Required Ac t i on  C . 1  must be completed w i t h i n  
t h e  4 hour Complet ion Time. The Complet ion Time o f  4 hours 
i s  reasonable cons ide r i ng  t h e  r e l a t i v e  s t a b i l i t y  o f  t h e  
c losed  system (hence, r e l i a b i l i t y )  t o  a c t  as a  p e n e t r a t i o n  
i s o l a t i o n  boundary and t h e  r e 1  a t i v e  importance o f  suppor t ing  
p r imary  containment OPERABILITY d u r i n g  MODES 1, 2, and 3. 
The Complet ion Time o f  12 hours i s  reasonable cons ide r i ng  
t h e  ins t rument  and t h e  smal l  p i p e  d iameter  o f  p e n e t r a t i o n  
(hence, r e l i a b i l i t y )  t o  a c t  as a  p e n e t r a t i o n  i s o l a t i o n  
boundary and t h e  smal l  p i p e  d iameter  o f  t h e  a f f e c t e d  
pene t ra t i ons .  I n  t h e  event t h e  a f f e c t e d  p e n e t r a t i o n  f l o w  
pa th  i s  i s o l a t e d  i n  accordance w i t h  Required A c t i o n  C.1, t h e  
a f f e c t e d  p e n e t r a t i o n  must be v e r i f i e d  t o  be i s o l a t e d  on a  
p e r i o d i c  bas is .  Th i s  i s  necessary t o  ensure t h a t  p r imary  
containment pene t ra t i ons  r e q u i r e d  t o  be i s o l a t e d  f o l l o w i n g  
an acc iden t  a re  i s o l a t e d .  The Complet ion Time o f  once p e r  
31 days f o r  v e r i f y i n g  each a f f e c t e d  p e n e t r a t i o n  i s  i s o l a t e d  
i s  app rop r i a te  because t h e  va lves  a re  operated under 
a d m i n i s t r a t i v e  c o n t r o l s  and t h e  p r o b a b i l i t y  o f  t h e i r  
misa l ignment  i s  low. 

(cont inued)  
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ACTIONS c.1 and C.2 (cont inued)  
(cont inued)  

Cond i t ion  C 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 i s  
Cond i t i on  i s  o n l y  a p p l i c a b l e  t o  p e n e t r a t i o n  f l o w  pa ths  w i t h  
o n l y  one PCIV. For pene t ra t i on  f l o w  paths w i t h  two PCIVs, 
Cond i t ions  A  and B p rov ide  t h e  app rop r i a te  Required Act ions.  

Required Ac t i on  C.2 i s  mod i f i ed  by a  Note t h a t  a p p l i e s  t o  
va lves and b l i n d  f langes l oca ted  i n  h i g h  r a d i a t i o n  areas and 
a l l ows  them t o  be v e r i f i e d  by use o f  a d m i n i s t r a t i v e  means. 
A l l ow ing  v e r i f i c a t i o n  by a d m i n i s t r a t i v e  means i s  considered 
acceptable, s ince  access t o  these areas i s  t y p i c a l l y  
r e s t r i c t e d .  Therefore, t he  p r o b a b i l i t y  o f  misal ignment  o f  
these valves, once they  have been v e r i f i e d  t o  be i n  t h e  
proper  p o s i t i o n ,  i s  low. 

D.1. 0.2. and 0.3 

I n  t he  event one o r  more containment purge valves a re  n o t  
w i t h i n  t he  purge va lve  leakage l i m i t s ,  purge va l ve  leakage 
must be res to red  t o  w i t h i n  l i m i t s  o r  t h e  a f f e c t e d  
pene t ra t i on  must be i so la ted .  The method o f  i s o l a t i o n  must 
be by t h e  use o f  a t  l e a s t  one i s o l a t i o n  b a r r i e r  t h a t  cannot 
be adversely  a f f e c t e d  by a  s i n g l e  a c t i v e  f a i l u r e .  I s o l a t i o n  
b a r r i e r s  t h a t  meet t h i s  c r i t e r i o n  a re  a  [c losed and 
de -ac t i va ted  automatic valve, c losed manual valve, and b l i n d  
f lange] .  A  purge va lve  w i t h  r e s i l i e n t  sea ls  u t i l i z e d  t o  
s a t i s f y  Required Ac t ion  D. l  must have been demonstrated t o  
meet t he  leakage requirements o f  SR 3.6.1.3.7. The 
s p e c i f i e d  Completion Time i s  reasonable, cons ider ing  t h a t  
one containment purge va lve  remains c losed ( r e f e r  t o  t he  
SR 3.6.1.3.1), so t h a t  a  gross breach o f  containment does 
n o t  e x i s t .  

I n  accordance w i t h  Required Ac t i on  0.2, t h i s  pene t ra t i on  
f l o w  pa th  must be v e r i f i e d  t o  be i s o l a t e d  on a  p e r i o d i c  
bas is .  The p e r i o d i c  v e r i f i c a t i o n  i s  necessary t o  ensure 
t h a t  containment penet ra t ions  r e q u i r e d  t o  be i s o l a t e d  
f o l l o w i n g  an accident,  which a re  no l onge r  capable of be ing 
au toma t i ca l l y  i so la ted ,  w i l l  be i n  t h e  i s o l a t i o n  p o s i t i o n  
should an event occur. Th is  Required Ac t i on  does n o t  
r e q u i r e  any t e s t i n g  o r  va lve  man ipu la t ion .  Rather, i t  
i nvo l ves  v e r i f i c a t i o n ,  through a  system walkdown, t h a t  those 
i s o l a t i o n  devices ou t s i de  containment and p o t e n t i a l l y  
capable o f  be ing mispos i t ioned are  i n  t h e  c o r r e c t  p o s i t i o n .  

(cont inued)  
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ACTIONS P.1. 0.2. and D.3 (cont inued)  
(cont inued)  

For  t h e  i s o l a t i o n  devices i n s i d e  containment, t h e  t ime  
p e r i o d  s p e c i f i e d  as " p r i o r  t o  e n t e r i n g  MODE 4 f rom MODE 5 i f  
n o t  performed w i t h i n  t h e  p rev ious  92 days" i s  based on 
eng ineer ing  judgment and i s  considered reasonable i n  view o f  
t h e  i n a c c e s s i b i l i t y  o f  t h e  i s o l a t i o n  dev ices  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  w i l l  ensure t h a t  i s o l a t i o n  
dev ice  misal ignment i s  an u n l i k e l y  p o s s i b i l i t y .  

[For t h e  containment purge va l ve  w i t h  r e s i l i e n t  seal  t h a t  i s  
i s01  a ted  i n  accordance w i t h  Required A c t i o n  D. 1, 
SR 3.6.1.3.7 must be performed a t  l e a s t  once every [92] 
days. Th i s  p rov ides  assurance t h a t  degradat ion  o f  t h e  
r e s i l i e n t  seal i s  de tec ted  and con f i rms t h a t  t h e  leakage 
r a t e  o f  t h e  containment purge va lve  does n o t  inc rease  d u r i n g  
the  t ime the  pene t ra t i on  i s  i s o l a t e d .  The normal Frequency 
f o r  SR 3.6.1.3.7, 184 days, i s  based on an NRC i n i t i a t i v e  
addressing t h e  i ssue  o f  r e s i l i e n t  seal r e l i a b i l i t y  i n  these 
purge va lves .  Since more r e l i a n c e  i s  p laced on a s i n g l e  
va l ve  w h i l e  i n  t h i s  Condi t ion,  i t  i s  prudent  t o  per fo rm t h e  
SR more o f t en .  Therefore, a Frequency o f  once per  [92] days 
was chosen and has been shown t o  be acceptable based on 
ope ra t i ng  experience. ] 

E. l  and E.2 

I f  any Required A c t i o n  and associated Complet ion Time cannot 
be met i n  MODE 1, 2, o r  3, t h e  p l a n t  must be brought  t o  a 
MODE i n  which t h e  LC0 does n o t  apply .  To achieve t h i s  
s ta tus ,  t h e  p l a n t  must be brought  t o  a t  l e a s t  MODE 3 w i t h i n  
12 hours and t o  MODE 4 w i t h i n  36 hours. The a l lowed 
Complet ion Times are  reasonable, based on ope ra t i ng  
experience, t o  reach t h e  r e q u i r e d  p l a n 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  
cha l l eng ing  p l a n t  systems. 

F.1, G.1. H.1. and H.2 

I f  any Required Ac t i on  and associated Complet ion Time cannot 
be met, t h e  u n i t  must be p laced i n  a c o n d i t i o n  i n  which t h e  
LC0 does n o t  apply. I f  app l i cab le ,  CORE ALTERATIONS and 
movement o f  i r r a d i a t e d  f u e l  assemblies must be immediately 
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ACTIONS F.1, G.1. H.1.  and H.2 (continued) 
(continued) 

suspended. Suspension of these activities shall not 
preclude completion of movement of a component to a safe 
condition. Also, if applicable, action must be immediately 
initiated to suspend operations with a potential for 
draining the reactor vessel (OPDRVs) to minimize the 
probabi 1 i ty of a vessel draindown and subsequent potential 
for fission product release. Actions must continue until 
OPDRVs are suspended and valve(s) are restored to OPERABLE 
status. If suspending an OPDRVs would result in closing the 
residual heat removal (RHR) shutdown cool i ng isolation 
valves, an alternative Required Action is provided to 
immediately initiate action to restore the valve(s) to 
OPERABLE status. This allows RHR to remain in service while 
actions are being taken to restore the valve. 

SURVEILLANCE SR 3.6.1.3.1 
REQUIREMENTS 

Each 550 mm primary containment purge valve is required to 
be verified sealed closed at 31 day intervals. This SR is 
designed to ensure that a gross breach of primary 
containment is not caused by an inadvertent or spurious 
opening of a primary containment purge valve. Primary 
containment purge valves that are sealed closed must have 
motive power to the valve operator removed. This can be 
accompl i shed by de-energi zi ng the source of electric power 
or removing the air supply to the valve operator. In this 
application, the term "sealed" has no connotation of leak 
tightness. The 31 day Frequency is a result of an NRC 
initiative related to primary containment purge valve use 
during unit operations. 

This SR allows a valve that is open under administrative 
controls to not meet the SR during the time the valve is 
open. Opening a purge valve under administrative controls 
is restricted to one valve in a penetration flow path at a 
given time (refer to discussion for Note 1 of the ACTIONS) 
in order to effect repairs to that valve. This allows one 
purge valve to be opened without resulting in a failure of 
the Surveillance and resultant entry into the ACTIONS for 
this purge valve, provided the stated restrictions are met. 
Condition D must be entered during this allowance, and the 

(continued) 

ABWR TS B 3.6-23   Design Control Docuwnt/Tier 2 

25A5675AU Revision 5



PCIVs 
B  3.6.1.3 

BASES 

SURVEILLANCE SR 3.6.1.3.1 (cont inued)  
REOUIREMENTS - . - - -  

(cont inued)  va l ve  opened o n l y  as necessary f o r  e f f e c t i n g  r e p a i r s .  Each 
purge va l ve  i n  t h e  pene t ra t i on  f l o w  p a t h  may be a l t e r n a t e l y  
opened, p rov ided  one remains sealed c losed,  i f  necessary, t o  
complete r e p a i r s  on t h e  pene t ra t i on .  

The SR i s  mod i f i ed  by a  Note s t a t i n g  t h a t  p r ima ry  
containment purge valves a re  o n l y  r e q u i r e d  t o  be sealed 
c losed i n  MODES 1, 2, and 3. I f  a  LOCA i n s i d e  p r ima ry  
containment occurs i n  these MODES, t h e  purge va lves  may n o t  
be capable o f  c l o s i n g  be fo re  t h e  pressure pu l se  a f f e c t s  
systems downstream o f  t h e  purge va lves  o r  t h e  re l ease  o f  
r a d i o a c t i v e  m a t e r i a l  w i l l  exceed l i m i t s  p r i o r  t o  t h e  c l o s i n g  
o f  t h e  purge valves. A t  o t h e r  t imes  when t h e  purge va lves  
a r e  r e q u i r e d  t o  be capable o f  c l o s i n g  (e.g., d u r i n g  hand l i ng  
o f  i r r a d i a t e d  f u e l ) ,  p r e s s u r i z a t i o n  concerns a r e  n o t  p resent  
and t h e  purge va lves  a re  a l lowed t o  be open. 

Th is  SR ensures t h a t  t h e  p r imary  containment purge va lves  
a re  c losed as r e q u i r e d  o r ,  i f  open, open f o r  an a l l owab le  
reason. 

The SR i s  a l s o  mod i f i ed  by a  Note (Note l ) ,  s t a t i n g  t h a t  
p r imary  containment purge valves a re  o n l y  r e q u i r e d  t o  be 
c losed i n  MODES 1, 2, and 3. I f  a  LOCA i n s i d e  p r ima ry  
containment occurs i n  these MODES, t h e  purge va lves  may n o t  
be capable o f  c l o s i n g  be fo re  t h e  pressure pu lse  a f f e c t s  
systems downstream o f  t h e  purge valves,  o r  t h e  re l ease  o f  
r a d i o a c t i v e  ma te r i a l  w i l l  exceed l i m i t s  p r i o r  t o  t h e  purge 
valves c l o s i n g .  A t  o t h e r  t imes  when t h e  purge va lves  a re  
r e q u i r e d  t o  be capable o f  c l o s i n g  (e.g., d u r i n g  hand l i ng  o f  
i r r a d i a t e d  f u e l ) ,  p r e s s u r i z a t i o n  concerns a re  n o t  p resent  
and t h e  purge valves are a1 lowed t o  be open. 

The SR i s  mod i f i ed  by a  Note (Note 2) s t a t i n g  t h a t  t h e  SR i s  
n o t  r e q u i r e d  t o  be met when t h e  purge va lves  a re  open f o r  
t h e  s t a t e d  reasons. The Note s t a t e s  t h a t  these va lves  may 
be opened f o r  i n e r t i n g ,  d e - i n e r t i n g ,  pressure c o n t r o l ,  
ALARA, o r  a i r  q u a l i t y  cons idera t ions  f o r  personnel en t r y ,  o r  
Su rve i l l ances  t h a t  r e q u i r e  t h e  valves t o  be open. The 
550 mm purge va lves  are capable o f  c l o s i n g  i n  t h e  
environment f o l l o w i n g  a  LOCA. Therefore, these va lves  a r e  

(cont inued)  
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SURVEILLANCE SR 3.6.1.3.2 (cont inued)  
REQUIREMENTS 

(cont inued)  a l lowed t o  be open f o r  l i m i t e d  pe r i ods  o f  t ime.  The 31 day 
Freauencv i s  cons i s ten t  w i t h  o t h e r  P C I V  reaui rements 
d iscussed i n  SR 3.6.1.3.3. 

Th i s  SR v e r i f i e s  t h a t  each pr imary  containment i s o l a t i o n  
manual va l ve  and b l i n d  f l ange  t h a t  i s  l o c a t e d  o u t s i d e  
p r imary  containment, and i s  r e q u i r e d  t o  be c l osed  d u r i n g  
acc iden t  cond i t i ons ,  i s  c losed.  The SR he lps  t o  ensure t h a t  
pos t  acc iden t  leakage o f  r a d i o a c t i v e  f l u i d s  o r  gases ou t s i de  
t h e  p r imary  containment boundary i s  w i t h i n  design l i m i t s .  
Th i s  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  man ipu la t ion .  
Rather, i t  i nvo l ves  v e r i f i c a t i o n ,  th rough a system wal kdown, 
t h a t  those valves ou t s i de  p r imary  containment, and capable 
o f  be ing  misposi t ioned,  are i n  t h e  c o r r e c t  p o s i t i o n .  S ince 
v e r i f i c a t i o n  o f  va l ve  p o s i t i o n  f o r  va lves  ou t s i de  p r imary  
containment i s  r e l a t i v e l y  easy, t h e  31 day Frequency was 
chosen t o  p rov ide  added assurance t h a t  t h e  va lves  a re  i n  t h e  
c o r r e c t  p o s i t i o n s .  

Two Notes have been added t o  t h i s  SR. The f i r s t  Note a l lows 
valves and b l i n d  f langes  l o c a t e d  i n  h i g h  r a d i a t i o n  areas t o  
be v e r i f i e d  by use o f  a d m i n i s t r a t i v e  c o n t r o l s .  A l l ow ing  
v e r i f i c a t i o n  by a d m i n i s t r a t i v e  c o n t r o l s  i s  considered 
acceptable, s ince  t h e  p r imary  containment i s  i n e r t e d  and 
access t o  these areas i s  t y p i c a l l y  r e s t r i c t e d  d u r i n g  
MODES 1, 2, and 3 f o r  ALARA reasons. Therefore, t h e  
p r o b a b i l i t y  o f  misal ignment o f  these valves,  once t hey  have 
been v e r i f i e d  t o  be i n  t h e  p roper  p o s i t i o n ,  i s  low. A 
second Note has been inc luded t o  c l a r i f y  t h a t  va lves  t h a t  
a r e  open under a d m i n i s t r a t i v e  c o n t r o l s  a re  n o t  r e q u i r e d  t o  
meet t h e  SR d u r i n g  t h e  t ime  t h a t  t h e  va lves  a re  open. 

Th i s  SR v e r i f i e s  t h a t  each pr imary  containment manual 
i s o l a t i o n  va l ve  and b l i n d  f l ange  t h a t  i s  l o c a t e d  i n s i d e  
p r imary  containment, and i s  r e q u i r e d  t o  be c losed d u r i n g  
acc iden t  cond i t i ons ,  i s  c losed.  The SR he lps  t o  ensure t h a t  
pos t  acc iden t  leakage o f  r a d i o a c t i v e  f l u i d s  o r  gases ou t s i de  
t h e  p r imary  containment boundary i s  w i t h i n  des ign  l i m i t s .  

(cont inued)  
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SURVEILLANCE SR 3 .6 .1 .3 .4  (cont inued)  
REOUIREMENTS 

(cont inued)  For  va lves  i n s i d e  p r imary  containment, t h e  Frequency de f i ned  
as " p r i o r  t o  e n t e r i n g  MODE 2 o r  3 f rom MODE 4 i f  pr imary  
containment was d e - i n e r t e d  w h i l e  i n  MODE 4, i f  n o t  performed 
w i t h i n  t h e  p rev ious  92 days," i s  app rop r i a te  s i nce  these 
va lves  and f langes  a re  operated under a d m i n i s t r a t i v e  
c o n t r o l s  and t h e  p r o b a b i l i t y  o f  t h e i r  misal ignment  i s  low. 

Two Notes have been added t o  t h i s  SR. The f i r s t  Note a l lows 
va lves  and b l i n d  f langes  l o c a t e d  i n  h i g h  r a d i a t i o n  areas t o  
be v e r i f i e d  by use o f  a d m i n i s t r a t i v e  c o n t r o l s .  A l l o w i n g  
v e r i f i c a t i o n  by a d m i n i s t r a t i v e  c o n t r o l s  i s  considered 
acceptable s ince  t h e  p r imary  containment i s  i n e r t e d  and 
access t o  these areas i s  t y p i c a l l y  r e s t r i c t e d  d u r i n g  
MODES 1, 2, and 3 f o r  ALARA reasons. Therefore,  t h e  
p r o b a b i l i t y  o f  misal ignment o f  these valves,  once they  have 
been v e r i f i e d  t o  be i n  t h e i r  p roper  p o s i t i o n ,  i s  low. A  
second Note has been inc luded t o  c l a r i f y  t h a t  va lves  t h a t  
a r e  open under a d m i n i s t r a t i v e  c o n t r o l s  a re  n o t  r e q u i r e d  t o  
meet t h e  SR d u r i n g  t h e  t ime t h a t  t h e  va lves  a re  open. 

The automat ic  t r a v e r s i n g  i nco re  probe (ATIP) shear i s o l a t i o n  
va lves  a re  actuated by exp los i ve  charges. S u r v e i l l a n c e  o f  
exp los i ve  charge c o n t i n u i t y  p rov ides  assurance t h a t  ATIP 
va lves  w i l l  ac tua te  when requ i red .  Other  a d m i n i s t r a t i v e  
c o n t r o l s ,  such as those t h a t  l i m i t  t h e  s h e l f  l i f e  o f  t h e  
exp los i ve  charges, must be fo l lowed.  The 31 day Frequency 
i s  based on ope ra t i ng  experience t h a t  has demonstrated t h e  
r e 1  i a b i l  i t y  o f  t h e  exp los i ve  charge c o n t i n u i t y .  

V e r i f y i n g  t h e  i s o l a t i o n  t ime o f  each power operated and each 
automat ic  PCIV i s  w i t h i n  l i m i t s  i s  r e q u i r e d  t o  demonstrate 
OPERABILITY. MSIVS may be excluded f rom t h i s  SR s ince  MSIV 
f u l l  c l o s u r e  i s o l a t i o n  t ime i s  demonstrated by SR 3.6.1.3.8.  
The i s o l a t i o n  t ime  t e s t  ensures t h a t  t h e  va l ve  w i l l  i s o l a t e  
i n  a  t ime p e r i o d  l e s s  than  o r  equal t o  t h a t  assumed i n  t h e  
safety  analyses. The i s o l a t i o n  t ime and Frequency o f  t h i s  
SR are  i n  accordance w i t h  t h e  requi rements o f  t h e  I n s e r v i c e  
Tes t i ng  Program o r  92 days (Refs. 2 and 5) .  

(cont inued)  
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BASES 

SURVEILLANCE SR 3.6.1.3.7 
REQUIREMENTS 

(con t inued)  For  p r imary  containment purge va lves  w i t h  r e s i l i e n t  seals, 
add i t i ona l - l eakage  r a t e  t e s t i n g  beyond t h e  t e s t  requi rements 
o f  10 CFR 50, Appendix J (Ref. 3), i s  r e q u i r e d  t o  ensure 
OPERABILITY. Operat ing experience has demonstrated t h a t  
t h i s  type  o f  seal has t h e  p o t e n t i a l  t o  degrade i n  a  s h o r t e r  
t ime  p e r i o d  than do o the r  seal types. Based on t h i s  
observat ion,  and t h e  importance o f  ma in ta i n i ng  t h i s  
pene t ra t i on  l e a k  t i g h t  (due t o  t h e  d i r e c t  pa th  between 
pr imary  containment and t h e  environment),  a  Frequency o f  
184 days was es tab l i shed  as p a r t  o f  t h e  NRC r e s o l u t i o n  o f  
t h e  r e s i l i e n t  seal issue. A d d i t i o n a l l y ,  t h i s  SR must be 
performed once w i t h i n  92 days a f t e r  opening t h e  valve.  The 
92 day Frequency was chosen recogn i z i ng  t h a t  c y c l i n g  t h e  
va lve  cou ld  i n t r oduce  a d d i t i o n a l  seal degradat ion  (beyond 
t h a t  which occurs t o  a  va lve  t h a t  has n o t  been opened). 
Thus, decreasing t h e  i n t e r v a l  ( f rom 184 days) i s  a  prudent  
measure a f t e r  a  va lve  has been opened. 

The SR i s  mod i f i ed  by a  Note s t a t i n g  t h a t  t h e  p r imary  
containment purge valves a re  on1 y  r e q u i r e d  t o  meet 1  eakage 
r a t e  t e s t i n g  requirements i n  MODES 1, 2, and 3. I f  a  LOCA 
i n s i d e  p r imary  containment occurs i n  these MODES, purge 
va lve  leakage must be minimized t o  ensure o f f s i t e  
r a d i o l o g i c a l  r e l ease  i s  w i t h i n  l i m i t s .  A t  o t h e r  t imes when 
t h e  purge valves a re  requ i red  t o  be capable o f  c l o s i n g  
(e.g., d u r i n g  hand1 i n g  o f  i r r a d i a t e d  f u e l  ) , p r e s s u r i z a t i o n  
concerns a re  n o t  present  and t h e  purge va lves  a re  a l lowed t o  
be open. 

A  second Note has been added t o  t h i s  SR r e q u i r i n g  t h a t  t h e  
r e s u l t s  be evaluated aga ins t  t h e  acceptance c r i t e r i a  o f  SR 
3.6.1.1.1. Th is  ensures t h a t  p r imary  containment purge 
va l ve  leakage i s  p rope r l y  accounted f o r  i n  de te rmin ing  t h e  
o v e r a l l  p r imary  containment leakage r a t e .  

V e r i f y i n g  t h e  t o t a l  c l osu re  t ime  o f  each MSIV exc lus i ve  o f  
e l e c t r i c a l  de lay  i s  w i t h i n  t h e  s p e c i f i e d  l i m i t s  i s  r e q u i r e d  
t o  demonstrate OPERABILITY. The i s o l a t i o n  t ime  t e s t  ensures 
t h a t  t h e  MSIV w i l l  i s o l a t e  i n  a  t ime  p e r i o d  t h a t  does n o t  
exceed t h e  t imes assumed i n  t h e  DBA analyses. Th i s  ensures 

(cont inued)  
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PCIVs 
B 3.6.1.3 

BASES 

SURVEILLANCE SR 3.6.1.3.8 (cont inued)  
REQUIREMENTS 

(cont inued)  t h a t  t h e  c a l c u l a t e d  r a d i o l o g i c a l  consequences o f  these 
events remain w i t h i n  10 CFR 100 l i m i t s .  The Frequency o f  
t h i s  SR i s  3 months. 

Automatic PCIVs c l ose  on a p r imary  containment i s o l a t i o n  
s i gna l  t o  prevent  leakage o f  r a d i o a c t i v e  m a t e r i a l  f rom 
pr imary  containment f o l l o w i n g  a DBA. Th is  SR ensures t h a t  
each automat ic  PCIV w i l l  ac tua te  t o  i t s  i s o l a t i o n  p o s i t i o n  
on a p r imary  containment i s o l a t i o n  s i gna l .  The LOGIC SYSTEM 
FUNCTIONAL TEST i n  SR 3.3.6.3.6 over laps  t h i s  SR t o  p rov ide  
complete t e s t i n g  o f  t h e  s a f e t y  f unc t i on .  The 18 month 
Frequency was developed cons ider ing  i t  i s  p rudent  t h a t  t h i s  
Survei 11 ance be performed on1 y d u r i n g  a u n i t  outage s i nce  
i s o l a t i o n  o f  pene t ra t i ons  would e l i m i n a t e  c o o l i n g  water  f l o w  
and d i s r u p t  t h e  normal ope ra t i on  o f  many c r i t i c a l  
components. For  some PCIUs, t h e  I n s e r v i c e  T e s t i n g  Program 
a l lows t h i s  s u r v e i l l a n c e  t o  be performed d u r i n g  c o l d  
shutdown, as opposed t o  a u n i t  outage, p rov ided  t h e  
Frequency i s  no g r e a t e r  than 18 months. Operat ing 
exper ience has shown t h a t  these components u s u a l l y  pass t h i s  
S u r v e i l  1  ance when performed a t  t h e  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 .  

Th is  SR requ i res  a demonstrat ion t h a t  each r e a c t o r  
i ns t rumen ta t i on  l i n e  excess f l o w  check v a l v e  (EFCV) i s  
OPERABLE Qy v e r i f y i n g  t h a t  t h e  va l ve  reduces f l o w  t o  
1 1.05 cm/sec on a s imulated ins t rument  l i n e  break. Th i s  
SR prov ides  assurance t h a t  t h e  i ns t rumen ta t i on  l i n e  EFCVs 
w i l l  pe r fo rm so t h a t  p red i c ted  r a d i o l o g i c a l  consequences 
w i l l  n o t  be exceeded du r i ng  t h e  pos tu la ted  ins t rument  l i n e  
break event evaluated i n  Reference 4. The 18 month 
Frequency i s  based on t h e  need t o  per fo rm t h i s  Su rve i l l ance  
under t h e  cond i t i ons  t h a t  apply  d u r i n g  a p l a n 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  Su rve i l l ance  
were performed w i t h  t h e  r e a c t o r  a t  power. Opera t ing  
exper ience has shown t h a t  these components u s u a l l y  pass t h i s  
Su rve i l l ance  when performed a t  t h e  18 month Frequency. 

(cont inued)  
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BASES 

SURVEILLANCE SR 3.6.1.3.1Q (cont inued)  
REQUIREMENTS 

(cont inued)  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 tandpo in t .  

The ATIP shear i s o l a t i o n  valves a re  actuated by exp los i ve  
charges. An i n  p lace  f u n c t i o n a l  t e s t  i s  n o t  p o s s i b l e  w i t h  
t h i s  design. The exp los ive  squ ib  i s  removed and t e s t e d  t o  
p rov ide  assurance t h a t  t h e  va lves  w i l l  ac tua te  when 
requ i red .  The rep1 acement charge f o r  t h e  exp los i ve  squ ib  
s h a l l  be f rom t h e  same manufactured ba tch  as t h e  one f i r e d  
o r  f rom another ba tch  t h a t  has been c e r t i f i e d  by  hav ing  one 
o f  t h e  batch success fu l l y  f i r e d .  The Frequency o f  18 months 
on a STAGGERED TEST BASIS i s  considered adequate g i ven  t h e  
a d m i n i s t r a t i v e  c o n t r o l s  on replacement charges and t h e  
f requent  checks o f  c i r c u i t  c o n t i n u i t y  (SR 3.6.1.3.5). 

Su rve i l  1  ance o f  h y d r o s t a t i c a l l y  t e s t e d  1 i nes  p rov ides  
assurance t h a t  t h e  c a l c u l a t i o n  assumptions o f  Reference 2 
a re  met. Note a l s o  t h a t  dual  f u n c t i o n  va lves  must pass a l l  
app l i cab le  SRs, i n c l u d i n g  t h e  Type C leakage r a t e  t e s t  (SR 
3.6.1.1.1), i f  appropr ia te .  The combined leakage r a t e s  must 
be demonstrated i n  accordance w i t h  t h e  leakage r a t e  t e s t  
requirements o f  10 CFR 50, Appendix J (Ref. 3) ,  as mod i f i ed  
by approved exemptions. 

Th is  SR has been mod i f i ed  by two Notes. Note 1 s t a t e s  t h a t  
these valves a re  o n l y  r e q u i r e d  t o  meet t h e  combined leakage 
r a t e  i n  MODES 1, 2, and 3, s ince  t h i s  i s  when t h e  Reactor 
Cool an t  System i s  p ressur ized  and pr imary  containment i s  
r equ i red .  I n  some instances,  t h e  va lves  a re  r e q u i r e d  t o  be 
capable of au toma t i ca l l y  c l o s i n g  d u r i n g  MODES o t h e r  than 
MODES 1, 2, and 3. However, t h e i r  l e a k  t i g h t n e s s  under 
acc iden t  c o n d i t i o n s  i s  n o t  r e q u i r e d  i n  these o t h e r  MODES o r  
cond i t i ons .  Note 2 has been added t o  t h i s  SR r e q u i r i n g  t h e  
r e s u l t s  t o  be evaluated aga ins t  t h e  acceptance c r i t e r i a  o f  
SR 3.6.1.1.1. Th is  ensures t h a t  these va lves  a re  p r o p e r l y  
accounted f o r  i n  de te rmin ing  t h e  o v e r a l l  p r imary  containment 
leakage r a t e .  

(cont inued)  
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BASES 

SURVEILLANCE SR 3.6.1.3.13 
REOUIREMENTS 
~ ~- 

(cont inued)  The analyses i n  References 2 and 4 a r e  based on leakage t h a t  
i s  l e s s  than  t h e  s p e c i f j e d  leakage r a t e .  Leakage th rough 
each MSIV must be < 1 m / h  when t e s t e d  a t  2 P t  o f  
0.173 MPaG. The MSIV leakage r a t e  must be v e r i f i e d  t o  be i n  
accordance w i t h  t h e  leakage t e s t  requi rements o f  10 CFR 50, 
Appendix J (Ref.  3) ,  as mod i f i ed  by approved exemptions. A 
Note has been added t o  t h i s  SR r e q u i r i n g  t h e  r e s u l t s  t o  be 
evaluated aga ins t  t h e  acceptance c r i t e r i a  o f  SR 3.6.1.1.1. 
Th i s  ensures t h a t  MSIV leakage i s  p r o p e r l y  accounted f o r  i n  
de te rmin ing  t h e  o v e r a l l  p r imary  containment leakage r a t e .  
The Frequency i s  r e q u i r e d  by 10 CFR 50, Appendix J, as 
mod i f i ed  by approved exemptions; thus, SR 3.0.2 (which 
a l lows Frequency extensions)  does n o t  apply .  

Reviewer's Note: Th is  SR i s  o n l y  r e q u i r e d  f o r  those  p l a n t s  
w i t h  purge valves w i t h  r e s i l i e n t  sea ls  a l lowed t o  be open 
d u r i n g  [MODE 1, 2, 3, o r  41 and hav ing  b l o c k i n g  devices t h a t  
a re  n o t  permanently i n s t a l l e d  on t h e  valves.  

V e r i f y i n g  each 550 mm pr imary  containment purge va l ve  i s  
b locked t o  r e s t r i c t  opening t o  < [50]% i s  r e q u i r e d  t o  ensure 
t h a t  t h e  valves can c l ose  under DBA c o n d i t i o n s  w i t h i n  t h e  
t imes  assumed i n  t h e  ana l ys i s  o f  References 2 and 4. 

[The SR i s  mod i f i ed  by  a Note s t a t i n g  t h a t  t h i s  SR i s  o n l y  
r e q u i r e d  t o  be met i n  MODES 1, 2, and 3.1 I f  a LOCA occurs, 
t h e  purge valves must c l o s e  t o  ma in ta i n  containment leakage 
w i t h i n  t h e  values assumed i n  t h e  acc iden t  ana l ys i s .  A t  
o t h e r  t imes when purge va lves  a re  r e q u i r e d  t o  be capable o f  
c l o s i n g  (e.g., d u r i n g  movement o f  i r r a d i a t e d  f u e l  
assemblies),  p r e s s u r i z a t i o n  concerns a re  n o t  present ,  t hus  
t h e  purge valves can be f u l l y  open. The 18 month Frequency 
i s  app rop r i a te  because t h e  b l o c k i n g  dev ices  a re  t y p i c a l l y  
removed o n l y  du r i ng  a r e f u e l i n g  outage. 

(cont inued)  
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Drywell Pressure
B 3.6.1.4

B 3.6 CONTAINMENT SYSTEMS

B 3.6.1.4 Drywell Pressure

BASES

BACKGROUND The drywell pressure is limited during normal operations to
preserve the initial conditions assumed 1n the accident
analysis for a Design Basis Accident (DBA) or loss of
coolant accident (LOCA).

APPLICABLE Primary containment performance is evaluated for the entire
SAFETY ANALYSES spectrum of break sizes for postulated LOCAs (Ref. 1).

Among the inputs to the DBA is the initial primary
containment internal pressure (Ref. f)' Analyses assume an
initial drywell pressure of 5.20xlO· MPaG. This limitation
ensures that the safety analysis remains valid by
maintaining the expected initial conditions and ensures that
the peak LOCA drywell internal pressure does not exceed the
maximum allowable of 0.310 MPaG.

The maximum calculated drywell pressure occurs during the
reactor blowdown phase of the DBA, which is determined to be
a feedwater line break. The calculated peak drywell
pressure for this limiting event 1S0.284: MPaG (Ref. I).

Drywell pressure satisfies Criterion 2 of the NRC Policy
Statement.

LCO

APPLICABILITY

In the evert of a DBA, with an initial drywell pressure
5 5.20xI0' MPaG, the resultant peak drywell accident
pressure will be maintained below the drywell design
pressure.

In MODES I, 2, and 3, a DBA could cause a release of
radioactive material to primary containment. In MODES 4
and 5, the probability and consequences of these events are
reduced due to the pressure and temperature limitations of
these MODES. Therefore, maintaining drywell pressure within
limits is not required 1n MODE 4 or 5.

(continued)
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Drywe l l  Pressure 
B  3.6.1.4 

BASES 

ACTIONS !ILL 

With d r y w e l l  pressure n o t  w i t h i n  t h e  l i m i t  o f  t h e  LCO, 
d r ywe l l  pressure must be res to red  w i t h i n  1 hour.  The 
Required Ac t i on  i s  necessary t o  r e t u r n  ope ra t i on  t o  w i t h i n  
t h e  bounds o f  t h e  p r imary  containment ana l ys i s .  The 1  hour 
Complet ion Time i s  cons i s t en t  w i t h  t h e  ACTIONS o f  
LC0 3.6.1.1, "Pr imary Containment," which r e q u i r e s  t h a t  
p r imary  containment be res to red  t o  OPERABLE s t a t u s  w i t h i n  
1 hour.  

B . l  and 8.2 

I f  d r y w e l l  pressure cannot be res to red  t o  w i t h i n  l i m i t  
w i t h i n  t h e  requ i r ed  Completion Time, t h e  p l a n t  must be 
b rought  t o  a  MODE i n  which t h e  LC0 does n o t  apply .  To 
achieve t h i s  s ta tus ,  t h e  p l a n t  must be brought  t o  a t  l e a s t  
MODE 3  w i t h i n  12 hours and t o  MODE 4  w i t h i n  36 hours. The 
a l lowed Completion Times a re  reasonable, based on ope ra t i ng  
experience, t o  reach t h e  requ i r ed  p l a n 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  
cha l l eng ing  p l a n t  systems. 

SURVEILLANCE SR 3.6.1.4.1 
REQUIREMENTS 

V e r i f y i n g  t h a t  d r ywe l l  pressure i s  w i t h i n  l i m i t  ensures t h a t  
u n i t  ope ra t i on  remains w i t h i n  t h e  l i m i t  assumed i n  t h e  
p r imary  containment ana l ys i s .  The 12 hour Frequency o f  t h i s  
SR was developed, based on ope ra t i ng  exper ience r e l a t e d  t o  
t r e n d i n g  o f  d r ywe l l  pressure v a r i a t i o n s  and p ressure  
ins t rument  d r i f t  du r i ng  t h e  app l i cab le  MODES. Furthermore, 
t h e  12 hour Frequency i s  considered adequate i n  view o f  
o t h e r  i n d i c a t i o n s  a v a i l  ab le  i n  t h e  c o n t r o l  room, i n c l u d i n g  
alarms, t o  a l e r t  t h e  opera to r  t o  an abnormal d r y w e l l  
pressure cond i t i on .  

- 

REFERENCES 1. DCD T i e r  2, Sec t ion  6 .2 .  
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Drywe l l  A i r  Temperature 
B 3.6.1.5 

B 3.6 CONTAINMENT SYSTEMS 

B 3.6.1.5 Drywe l l  A i r  Temperature 

BASES 

BACKGROUND The d r y w e l l  con ta ins  t he  r e a c t o r  vessel and p ip i ng ,  which 
add heat  t o  t he  airspace. Drywe l l  coo le r s  remove heat  and 
ma in ta in  a s u i t a b l e  environment. The average a i rspace 
temperature a f f e c t s  t he  c a l c u l a t e d  response t o  pos tu la ted  
Design Basis  Accidents (DBAs). The l i m i t a t i o n  on t h e  
d rywe l l  average a i r  temperature was developed as reasonable, 
based on opera t ing  experience. The l i m i t a t i o n  on d r y w e l l  
a i r  temperature i s  used i n  t h e  Reference 1 s a f e t y  analyses. 

APPLICABLE 
SAFETY ANALYSES 

Primary containment performance i s  evaluated f o r  a spectrum 
o f  break s izes  f o r  pos tu la ted  l o s s  o f  coo lan t  acc iden ts  
(LOCAs) (Ref. 1 ) .  Among the  i n p u t s  t o  t h e  design bas i s  
ana l ys i s  i s  t he  i n i t i a l  d r ywe l l  average a i r  temperature 
(Ref. 1). Analyses assume an i n i t i a l  average d r y w e l l  a i r  
temperature o f  57'C. Th is  l i m i t a t i o n  ensures t h a t  t he  
sa fe t y  ana l ys i s  remains v a l i d  by ma in ta i n i ng  t h e  expected 
i n i t i a l  cond i t i ons  and ensures t h a t  t he  peak LOCA d r y w e l l  
temperature does n o t  exceed t h e  maximum a l l owab le  
temperature o f  171'C (Ref. 2 ) .  Exceeding t h i s  des ign  
temperature may r e s u l t  i n  t he  degradat ion o f  t h e  p r imary  
containment s t r u c t u r e  under acc iden t  loads. Equipment 
i n s i d e  p r imary  containment, r equ i red  t o  m i t i g a t e  t h e  e f f e c t s  
o f  a DBA, i s  designed t o  operate and be capable o f  ope ra t i ng  
under environmental cond i t i ons  expected f o r  t h e  acc iden t .  

The most severe d rywe l l  temperature c o n d i t i o n  occurs as a 
r e s u l t  o f  a smal l  Reactor Coolant System r u p t u r e  above t h e  
r e a c t o r  water l e v e l ,  which r e s u l t s  i n  t he  blowdown o f  
r e a c t o r  steam t o  t h e  d rywe l l .  The d r y w e l l  temperature 
ana l ys i s  considers main steam l i n e  breaks occu r r i ng  i n s i d e  
t h e  d rywe l l  and having var ious  break areas. The maximum 
c a l c u l a t e d  d rywe l l  average temperature f o r  t h e  wors t  case 
break area i s  prov ided i n  Reference 2. 

Drywe l l  a i r  temperature s a t i s f i e s  C r i t e r i o n  2 o f  t h e  NRC 
Pol i c y  Statement. 

(cont inued)  
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LC0 I n  t h e  event  o f  a DBA, w i t h  an i n i t i a l  d r y w e l l  average a i r  
temperature l e s s  than  o r  equal t o  t h e  LC0 temperature l i m i t ,  
t h e  r e s u l t a n t  peak acc iden t  temperature i s  ma in ta ined  below 
t h e  d r y w e l l  des ign  temperature. As a r e s u l t ,  t h e  a b i l i t y  o f  
p r imary  containment t o  per fo rm i t s  des ign  f u n c t i o n  i s  
ensured. 

APPLICABILITY I n  MODES 1, 2, and 3,  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  p r imary  containment.  I n  MODES 4 
and 5, 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. Therefore,  ma in ta i n i ng  d r y w e l l  average a i r  
temperature w i t h i n  t h e  l i m i t  i s  n o t  r e q u i r e d  i n  MODE 4 o r  5.  

ACTIONS 

With d r y w e l l  average a i r  temperature n o t  w i t h i n  t h e  l i m i t  o f  
t h e  LCO, d r y w e l l  average temperature must be r e s t o r e d  w i t h i n  
8 hours. The Required Ac t i on  i s  necessary t o  r e t u r n  
ope ra t i on  t o  w i t h i n  t h e  bounds o f  t h e  p r imary  containment 
ana l ys i s .  The 8 hour Complet ion Time i s  acceptable,  
cons ide r i ng  t h e  s e n s i t i v i t y  o f  t h e  ana l ys i s  t o  v a r i a t i o n s  i n  
t h i s  parameter, and p rov ides  s u f f i c i e n t  t ime  t o  c o r r e c t  
minor  problems. 

B . l  and 8.2 

I f  t h e  d r y w e l l  average a i r  temperature cannot be r e s t o r e d  t o  
w i t h i n  l i m i t  w i t h i n  t h e  requ i r ed  Complet ion Time, t h e  p l a n t  
must be brought  t o  a MODE i n  which t h e  LC0 does n o t  apply.  
To achieve t h i s  s ta tus ,  t h e  p l a n t  must be brought  t o  a t  
l e a s t  MODE 3 w i t h i n  12 hours and t o  MODE 4 w i t h i n  36 hours. 
The a l lowed Complet ion Times a re  reasonable, based on 
ope ra t i ng  experience, t o  reach t h e  r e q u i r e d  p l a n t  c o n d i t i o n s  
from 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  
cha l l eng ing  p l a n t  systems. 

(cont inued)  
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BASES 

SURVEILLANCE SR 3.6.1.5.1 
REOUIREMENTS 

V e r i f y i n g  t h a t  t h e  d rywe l l  average a i r  temperature i s  w i t h i n  
t h e  LC0 l i m i t  ensures t h a t  ope ra t i on  remains w i t h i n  t h e  
1 i m i t s  assumed f o r  t h e  p r imary  containment analyses. 
Drywel l  a i r  temperature i s  moni tored i n  a l l  quadrants and a t  
va r i ous  e leva t i ons  ( referenced t o  mean sea l e v e l ) .  Due t o  
t h e  shape o f  t h e  d rywe l l ,  a  vo lume t r i c  average i s  used t o  
determine an accurate rep resen ta t i on  o f  t h e  ac tua l  average 
temperature. 

The 24 hour Frequency o f  t h e  SR was developed based on 
ope ra t i ng  experience r e l a t e d  t o  d r y w e l l  average a i r  
temperature v a r i a t i o n s  and temperature inst rument  d r i f t  
d u r i n g  t h e  app l i cab le  MODES and t h e  low p r o b a b i l i t y  o f  a  DBA 
occu r r i ng  between su rve i l l ances .  Furthermore, t h e  24 hour 
Frequency i s  considered adequate i n  view o f  o t h e r  
i n d i c a t i o n s  a v a i l a b l e  i n  t h e  c o n t r o l  room, i n c l u d i n g  alarms, 
t o  a l e r t  t h e  opera to r  t o  an abnormal d r y w e l l  a i r  temperature 
cond i t i on .  

REFERENCES 1. DCD T i e r  2, Sec t ion  6.2. 

2. DCDTier  2, Sec t ion  6.2.1 
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B 3.6 CONTAINMENT SYSTEMS 

B 3.6.1.6 Wetwell - t o -D rywe l l  Vacuum Breakers 

BASES 

BACKGROUND The f u n c t i o n  o f  t h e  we twe l l - t o -d r ywe l l  vacuum breakers i s  t o  
r e l i e v e  vacuum i n  t h e  d rywe l l .  There a r e  e i g h t  i n t e r n a l  
vacuum breakers between t h e  d r y w e l l  and t h e  wetwel l ,  which 
a l l o w  gas and steam f l o w  f rom t h e  wetwe l l  t o  t h e  d r y w e l l  
when t h e  d r y w e l l  i s  a t  a  lower  pressure than  t h e  wetwe l l .  
Therefore,  t h e  wetwe l l  - t o - d r y w e l l  vacuum breakers p revent  an 
excessive negat ive  d i f f e r e n t i a l  pressure across t h e  
wetwe l l /d rywe l l  boundary. Each vacuum breaker  i s  a  s e l f  
a c t u a t i n g  valve,  s i m i l a r  t o  a  check valve,  and r e q u i r e s  no 
ex te rna l  power f o r  ac tua t i on .  

A  nega t i ve  pressure i n s i d e  t h e  d r y w e l l  i s  caused by r a p i d  
dep ressu r i za t i on  o f  t h e  d r y w e l l .  Events t h a t  cause t h i s  
r a p i d  dep ressu r i za t i on  a re  c o o l i n g  cyc les ,  i nadve r ten t  
d r y w e l l  spray a c t u a t i o n  and steam condensation f rom sprays 
o r  subcooled water  s p i l l i n g  ou t  o f  a  break i n  r e f l o o d  stage 
o f  a  p r imary  system rup tu re .  Coo l ing  cyc les  r e s u l t  i n  minor  
pressure t r a n s i e n t s  i n  t h e  d rywe l l  t h a t  occur  s l o w l y  and are  
normal ly  c o n t r o l  l e d  by hea t i ng  and v e n t i l a t i o n  equipment. 
Spray a c t u a t i o n  o r  t h e  s p i l l  o f  subcooled water  o u t  o f  a  
break r e s u l t s  i n  more s i g n i f i c a n t  pressure t r a n s i e n t s  and 
are  impor tan t  i n  s i z i n g  t h e  i n t e r n a l  vacuum breakers. 

I n  t h e  event o f  a  p r imary  system rup tu re ,  steam condensation 
w i t h i n  t h e  d r y w e l l  r e s u l t s  i n  t h e  most severe pressure 
t r a n s i e n t .  Fo l low ing  a  p r imary  system rup tu re ,  gas i n  t h e  
d r y w e l l  i s  purged i n t o  t h e  wetwe l l  f r e e  a i rspace,  l e a v i n g  
t h e  d r y w e l l  f u l l  o f  steam. Subsequent condensation o f  t h e  
steam can be caused i n  two poss ib l e  ways, namely, Emergency 
Core Coo l ing  System f l o w  f rom a  rup tu red  p ipe,  o r  
containment spray a c t u a t i o n  f o l l o w i n g  a  l o s s  o f  coo lan t  
acc iden t  (LOCA). These two cases determine t h e  maximum 
dep ressu r i za t i on  r a t e  o f  t h e  d r y w e l l .  

I n  add i t i on ,  t h e  water leg  i n  t h e  v e r t i c a l  ven ts  o f  t h e  vent  
system i s  c o n t r o l l e d  by t h e  d rywe l l - t o -we twe l l  d i f f e r e n t i a l  
pressure.  I f  t h e  d r y w e l l  pressure i s  l e s s  than  t h e  wetwel l  
pressure, t h e r e  w i l l  be an inc rease  i n  t h e  ven t  water leg .  
Th i s  w i l l  r e s u l t  i n  an inc rease  i n  t h e  water  c l e a r i n g  

(cont inued)  

ABWR TS B 3.6-37   Design Control DocurnentITier 2 

25A5675AU Revision 5



Wetwell - to -Drywe l l  Vacuum 
B 3.6.1.6 

BASES 

BACKGROUND i n e r t i a  i n  t he  event of a pos tu la ted  LOCA, r e s u l t i n g  i n  an 
(cont inued)  increase i n  t he  peak d rywe l l  pressure. Th is  i n  t u r n  w i l l  

r e s u l t  i n  an increase i n  t he  pool swe l l  dynamic loads. The 
i n t e r n a l  vacuum breakers l i m i t  t h e  he igh t  o f  t he  water leg  i n  
t h e  vent  system du r i ng  normal opera t ion .  

APPLICABLE A n a l y t i c a l  methods and assumptions i n v o l v i n g  t h e  
SAFETY ANALYSES we twe l l - t o -d r ywe l l  vacuum breakers a re  presented i n  

Reference 1 as p a r t  o f  t h e  acc iden t  response o f  t h e  pr imary 
containment systems. The vacuum breakers a re  p rov ided  as 
p a r t  o f  t h e  pr imary containment t o  l i m i t  t h e  negat ive  
d i f f e r e n t i a l  pressure across t h e  d rywe l l  and wetwel l  w a l l s  
t h a t  form p a r t  o f  t he  pr imary containment boundary. 

The s a f e t y  analyses assume t h a t  the  i n t e r n a l  vacuum breakers 
a re  c losed i n i t i a l l y 3  and a re  f u l l y  open a t  a d i f f e r e n t i a l  
pressure o f  3 .45~10-  MPaD (Ref. 1 ) .  A d d i t i o n a l l y ,  one o f  
t h e  e i g h t  i n t e r n a l  vacuum breakers i s  assumed t o  f a i l  i n  a 
c losed p o s i t i o n  (Ref. 1 ) .  The r e s u l t s  o f  t h e  analyses show 
t h a t  t he  design negat ive  d i f f e r e n t i a l  pressure i s  n o t  
exceeded even under t h e  worst  case acc iden t  scenar io.  The 
vacuum breaker opening d i f f e r e n t i a l  pressure and t h e  
requirement t h a t  a l l  e i g h t  vacuum breakers be OPERABLE a re  
necessary t o  l i m i t  t h e  vent  system water leg  he igh t .  Design 
Basis Accident (DBA) analyses r e q u i r e  t h e  vacuum breakers t o  
be c losed i n i t i a l l y  and t o  remain closed, w i t h  t h e  d rywe l l  
a t  a h igher  pressure r e l a t i v e  t o  t h e  wetwel l .  

The we twe l l - t o -d r ywe l l  vacuum breakers s a t i s f y  C r i t e r i o n  3 
o f  t h e  NRC P o l i c y  Statement. 

LC0 A l l  e i g h t  o f  t he  vacuum breakers must be OPERABLE f o r  
opening. A l l  wetwel l  - t o -d r ywe l l  vacuum breakers, however, 
a re  requ i red  t o  be c losed (except du r i ng  t e s t i n g  o r  when the  
vacuum breakers a re  per forming t h e  in tended design 
f u n c t i o n ) .  The vacuum breaker OPERABILITY requirement 
p rov ides  assurance t h a t  t h e  d rywe l l  - to -wetwe l l  negat ive  
d i f f e r e n t i a l  pressure remains below t h e  design value. The 
requirement t h a t  t he  vacuum breakers be c losed ensures t h a t  
t he re  i s  no excessive bypass leakage should a LOCA occur. 

(cont inued)  
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APPLICABILITY I n  MODES 1, 2 ,  and 3, a DBA cou ld  r e s u l t  i n  excessive 
negat ive  d i f f e r e n t i a l  pressure across t h e  d r y w e l l  wa l l ,  
caused by t h e  r a p i d  dep ressu r i za t i on  o f  t h e  d r y w e l l .  The 
event  t h a t  r e s u l t s  i n  t h e  l i m i t i n g  r a p i d  dep ressu r i za t i on  o f  
t h e  d r y w e l l  i s  t h e  p r imary  system r u p t u r e  t h a t  purges t h e  
d rywe l l  o f  gas and f i l l s  t h e  d rywe l l  f r e e  a i r space  w i t h  
steam. Subsequent condensation o f  t h e  steam (due t o  c o l d  
water  s p i l l i n g  o u t  o f  t h e  rup tu red  p ipe )  would r e s u l t  i n  
dep ressu r i za t i on  o f  t h e  d rywe l l .  The l i m i t i n g  p ressure  and 
temperature o f  t h e  p r imary  system p r i o r  t o  a DBA occur  i n  
MODES 1, 2 ,  and 3. Also, i n a d v e r t e n t  a c t u a t i o n  o f  t h e  
d r y w e l l  spray cou ld  r e s u l t  i n  r a p i d  d e p r e s s u r i z a t i o n  o f  t h e  
d r y w e l l .  The vacuum breakers, t he re fo re ,  a r e  r e q u i r e d  t o  be 
OPERABLE i n  MODES 1, 2, and 3. 

I n  MODES 4 and 5, t h e  p r o b a b i l i t y  and consequences o f  these 
events a re  reduced by t h e  pressure and temperature 
l i m i t a t i o n s  i n  these MODES; t he re fo re ,  m a i n t a i n i n g  we twe l l -  
t o - d r y w e l l  vacuum breakers OPERABLE i s  n o t  r e q u i r e d  i n  
MODE 4 o r  5. 

ACTIONS Lu 

With one o f  t h e  e i g h t  vacuum breakers inoperab le  f o r  opening 
(e.g., t h e  vacuum breaker  i s  n o t  open and may be s tuck  
c l osed  o r  n o t  w i t h i n  i t s  opening d i f f e r e n t i a l  p ressure  
l i m i t ,  so t h a t  i t  would n o t  f u n c t i o n  as designed d u r i n g  an 
event  t h a t  depressur ized t h e  d rywe l l ) ,  t h e  remain ing seven 
OPERABLE vacuum breakers a re  capable o f  p r o v i d i n g  t h e  vacuum 
r e l i e f  f unc t i on .  However, o v e r a l l  system r e l i a b i l i t y  i s  
reduced because a s i n g l e  f a i l u r e  i n  one o f  t h e  remain ing  
vacuum breakers cou ld  r e s u l t  i n  an excessive w e t w e l l - t o -  
d r ywe l l  d i f f e r e n t i a l  pressure d u r i n g  a DBA. 

Therefore,  w i t h  one o f  t h e  e i g h t  r e q u i r e d  vacuum breakers 
inoperable,  72  hours i s  a l lowed t o  r e s t o r e  t h e  inoperab le  
vacuum breaker  t o  OPERABLE s t a t u s  so t h a t  p l a n t  c o n d i t i o n s  
a re  c o n s i s t e n t  w i t h  those assumed f o r  t h e  des ign  b a s i s  
ana l ys i s .  The 72  hour Complet ion Time i s  cons idered  
acceptable due t o  t h e  low p r o b a b i l i t y  o f  an event  i n  which 
t h e  remain ing vacuum breaker  c a p a b i l i t y  would n o t  be 
adequate. 

(cont inued)  

ABWR TS B 3.6-39  Design Control Document/Tier 2 

25A5675AU Revision 5



Wetwe l l - to -Drywe l l  Vacuum 
B 3.6.1.6 

BASES 

ACTIONS BZ.l 
(cont inued)  

One o r  more open vacuum breakers a l l o w  communication between 
t h e  d r y w e l l  and wetwel l  airspace, and, as a r e s u l t ,  t h e r e  i s  
t h e  p o t e n t i a l  f o r  wetwel l  ove rp ressu r i za t i on  due t o  t h i s  
bypass leakage i f  a LOCA were t o  occur. S ince t h e  vacuum 
breakers a re  normal ly  b iased c losed by g r a v i t a t i o n a l  fo rce ,  
Cond i t i on  B mos t l y  l i k e  be entered due t o  i naccu ra te  
p o s i t i o n  i n d i c a t i o n .  

I f  vacuum breaker  p o s i t i o n  i n d i c a t i o n  i s  n o t  r e l i a b l e ,  an 
a l t e r n a t e  method o f  v e r i f y i n g  t h a t  t h e  vacuum breakers a re  
c losed i s  by checking t h e  p o s i t i o n  i n d i c a t i o n  
i ns t rumen ta t i on .  Another a l t e r n a t e  method o f  v e r i f y i n g  t h a t  
t h e  vacuum breakers a re  c losed i s  by i nc reas ing  t h e  d r y w e l l  
pressure by 3 . 4 3 ~ 1 0 ~ ~  MPa above t h e  wetwel l  pressure and 
v e r i f y i n g  t h a t  t h e  pressure d i f f e r e n t i a l  does n o t  f a l l  below 
2 . 0 6 ~ 1 0 - ~  MPaD f o r  15 minutes w i t hou t  makeup. The r e q u i r e d  
12 hour Completion Time i s  considered adequate t o  per fo rm 
t h i s  t e s t .  I f  t h e  s t a t e d  c r i t e r i a  o f  t h i s  t e s t  i s  n o t  met, 
Cond i t i on  C must be entered. 

C . l  and C.2 

I f  t h e  inoperab le  we twe l l - t o -d r ywe l l  vacuum breaker  cannot 
be c losed o r  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  p l a n t  must be brought  t o  a MODE i n  
which t h e  LC0 does n o t  apply .  To achieve t h i s  s ta tus ,  t h e  
p l a n t  must be brought  t o  a t  l e a s t  MODE 3 w i t h i n  12 hours and 
t o  MODE 4 w i t h i n  36 hours. The a l lowed Complet ion Times are  
reasonable, based on ope ra t i ng  experience, t o  reach  t h e  
r e q u i r e d  p l a n 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 
o r d e r l y  manner and w i t hou t  cha l l eng ing  p l a n t  systems. 

SURVEILLANCE SR 3.6.1.6.1 
REQUIREMENTS 

Each vacuum breaker  i s  v e r i f i e d  c losed (except  when be ing  
t e s t e d  i n  accordance w i t h  SR 3.6.1.6.2 o r  when per fo rming  
i t s  in tended f u n c t i o n )  t o  ensure t h a t  t h i s  p o t e n t i a l  l a r g e  
bypass leakage pa th  i s  n o t  present .  Th i s  S u r v e i l l a n c e  i s  
performed by observ ing t h e  vacuum breaker  p o s i t i o n  
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SURVEILLANCE SR 3.6.1.6.1 (cont inued) 
REQUIREMENTS 

(cont inued) indicat i30n o r  by inc reas ing  t h e  d rywe l l  pressure by 
3 .43~10 -  MPa above the  wetwel l  pressure and v e r i f y i n g  t h a t  
t h e  pressure d i f f e r e n t i a l  does n o t  f a l l  below 2.06x10-~ MPaD 
f o r  15 minutes w i thou t  makeup. Th i s  c r i t e r i a  was developed 
assuming i d e a l  gas behavior,  a leakage area corresponding t o  
10% o f  t he  a1 1 owabl e 1 eakage area, t he  average temperatures 
i n  t he  wetwel l  and d rywe l l  remained w i t h i n  t 0.5'C 
throughout  t h e  t e s t i n g  i n t e r v a l ,  and t h a t  adequate 
ins t rumenta t ion  e x i s t s  t o  measure t h e  pressure decay. 
Basing t h e  t e s t  c r i t e r i a  on 10% o f  t h e  a l lowab le  leakage 
area prov ides  a l a r g e  degree o f  margin i n  demonstrat ing t h a t  
t h e  vacuum breakers a re  adequately c losed and sealed. 
A d d i t i o n a l l y ,  i f  t he  a l lowab le  lepkage area were t o  e x i s t ,  a 
pressure d i f f e r e n t i a l  o f  3 .43~10-  MPa would decay 
complete ly  w i t h i n  15 minutes. Ma in ta in ing  t h e  average 
temperatures o f  t he  wetwel l  and d rywe l l  i s  impor tan t  because 
t h e  pressure d i f f e r e n t i a l s  i n  t h i s  t e s t  a re  r e l a t i v e l y  small  
and can be s i g n i f i c a n t l y  impacted by small  temperature 
changes. (However, i f  temperature c o n t r o l  i s  a problem, 
new t e s t  parameters should be developed which take  i n t o  
account t h e  normal temperature v a r i a t i o n s . )  

The 14 day Frequency i s  based on eng ineer ing  judgment and i s  
considered adequate i n  view o f  t he  f a c t  t h a t  t h e  vacuum 
breakers a re  normal ly  biased c losed by g r a v i t a t i o n a l  fo rces .  
V e r i f i c a t i o n  o f  vacuum breaker c l osu re  i s  a l so  r e q u i r e d  
w i t h i n  2 hours a f t e r  any d ischarge o f  steam t o  t h e  wetwel l  
f rom t h e  s a f e t v h e l i e f  va lves o r  anv oDerat ion t h a t  causes - .  
t h e  d rywe l l  - t&wetwe l l  d i f f e r e n t i a l  pressure t o  be reduced 
by t 6 . 8 6 ~ 1 0 . ~  MPaD. 

Each vacuum breaker must be cyc led  t o  ensure t h a t  i t  opens 
adequately t o  per form i t s  design f u n c t i o n  and r e t u r n s  t o  t he  
f u l l y  c losed p o s i t i o n .  Th is  ensures t h a t  t h e  s a f e t y  
ana l ys i s  assumptions are  v a l i d .  The 18 month Frequency o f  
t h i s  SR i s  based on the  need t o  per form the  s u r v e i l l a n c e  
du r i ng  an outage. The vacuum breakers can o n l y  be manual ly 
actuated and are  o n l y  access ib le  du r i ng  an outage. 

(cont inued) 
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Wetwell-to-Drywell Vacuum 
B 3.6.1.6 

BASES 

SURVEILLANCE 
REQUIREMENTS SR 3.6 .1 .6 .3  

(continued) 
V e r i f i c a t i o n  o f  the vacuum breaker opening pressure i s  
necessary t o  ensure the v a l i d i t y  o f  the safe ty  analysis 
assumption t h a t  the vacuum breakers are f u l l y  open when the 
wetwell ressure exceeds the drywel l  pressure by P 3 .43~10-  MPa. The 18 month Frequency i s  based on the need 
t o  perform t h i s  Survei l lance under the cond i t ions t h a t  apply 
dur ing a p lan t  outage. The 18 month Frequency i s  
acceptable based on the  passive design o f  the  vacuum 
breakers (no actuator  required f o r  opening). 

A CHANNEL CALIBRATION i s  a complete check o f  the instrument 
loop and the sensor. The t e s t  v e r i f i e s  t h a t  the channel 
responds t o  the measured parameter w i t h  the necessary range 
and accuracy. The 18 month frequency i s  based on the  ABWR 
expected r e f u e l i n g  i n t e r v a l  and the need t o  perform t h i s  
Survei l lance under the condi t ions t h a t  apply dur ing a p lan t  
outage. 

REFERENCE 1. DCD T i e r  2, Section 6.2.  
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Suppression Pool Average Temperature 
8 3.6.2.1 

B 3.6 CONTAINMENT SYSTEMS 

B 3.6.2.1 Suppression Pool Average Temperature 

BASES 

BACKGROUND The wetwe l l  i s  a s t e e l  l i n e d  r e i n f o r c e d  concre te  pressure 
vessel con ta in i ng  a volume o f  water  c a l l e d  t h e  suppression 
poo l .  The suppression pool  i s  designed t o  absorb t h e  decay 
heat  and sens ib l e  energy re leased d u r i n g  a r e a c t o r  blowdown 
from s a f e t y / r e l i e f  va l ve  d ischarges o r  f rom Design Bas is  
Accidents (OBAs). The suppression pool  must quench a l l  t h e  
steam re leased th rough t h e  d r y w e l l  connect ing ven t  1 i nes  
d u r i n g  a l o s s  o f  coo lan t  acc iden t  (LOCA). Th i s  i s  t h e  
e s s e n t i a l  m i t i g a t i v e  f e a t u r e  o f  a pressure suppression 
containment t h a t  ensures t h a t  t h e  peak containment pressure 
i s  mainta ined below t h e  design pressure o f  0.310 MPaG. 

The suppression pool  must a l s o  condense steam f rom steam 
exhaust l i n e s  i n  t h e  t u r b i n e  d r i v e n  Reactor Core I s o l a t i o n  
Coo l ing  System. Suppression pool average temperature (a1 ong 
w i t h  LC0 3.6.2.2, "Suppression Pool Water Leve l " )  i s  a key 
i n d i c a t i o n  o f  t h e  capac i t y  o f  t h e  suppression pool  t o  
f u l f i l l  these requirements. 

The t e c h n i c a l  concerns t h a t  l ead  t o  t h e  development o f  
suppression pool average temperature 1 i m i  t s  a re  as f o l l o w s :  

a. Complete steam condensat ion- the  o r i g i n a l  l i m i t  f o r  t h e  
end o f  a LOCA blowdown was 76.67*C, based on t h e  
Bodega Bay and Humboldt Bay Tests; 

b. Primary containment peak pressure and tempera tu re- the  
design pressure i s  0.310 MPaG and des ign  temperature 
i s  171'C (Ref.  1 ) ;  and 

c .  Condensation o s c i l l a t i o n  loads  maximum a l l owab le  
i n i t i a l  temperature i s  48.9-C ensures t h a t  expected 
LOCA temperatures a re  w i t h i n  t h e  range o f  ABWR t e s t e d  
c o n d i t i o n s  (Ref.  4) .  

d .  Chugging loads  - a maximum a l l owab le  i n i t i a l  
temperature o f  68'C ensures t h a t  expected LOCA 
temperatures a re  w i t h i n  t h e  range o f  ABWR t e s t e d  
cond i t i ons  (Ref.  4). 

(cont inued)  
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Suppression Pool Average Temperature 
B 3.6.2.1 

BASES 

APPLICABLE The p o s t u l a t e d  DBA aga ins t  which t h e  p r ima ry  containment 
SAFETY ANALYSES performance i s  eva lua ted  i s  t h e  e n t i r e  spectrum o f  

pos tu l a ted  p i p e  breaks w i t h i n  t h e  p r imary  containment.  
I npu t s  t o  t h e  s a f e t y  analyses i n c l u d e  i n i t i a l  suppress ion 
pool  water  volume and suppression pool  temperature 
(Reference 1 f o r  LOCAs and Reference 2 f o r  t h e  pool  
temperature analyses r e q u i r e d  by Reference 3) .  An i n i t i a l  
poo l  temperature o f  35'C i s  assumed f o r  t h e  Reference 1 
and 2 analyses. Reactor shutdown a t  a poo l  temperature o f  
43.3.C and vessel dep ressu r i za t i on  a t  a pool  temperature o f  
48.9"C a re  assumed f o r  t h e  Reference 2 analyses. The l i m i t  
o f  40.6'C, a t  which t e s t i n g  i s  terminated,  i s  n o t  used i n  
t h e  s a f e t y  analyses because DBAs a re  assumed t o  n o t  i n i t i a t e  
du r i ng  u n i t  t e s t i n g .  

Suppression pool  average temperature s a t i s f i e s  C r i t e r i a  2 
and 3 o f  t h e  NRC P o l i c y  Statement. 

LC0 A l i m i t a t i o n  on t h e  suppression pool  average temperature i s  
r e q u i r e d  t o  p rov i de  assurance t h a t  t h e  containment 
cond i t i ons  assumed f o r  t h e  s a f e t y  analyses a re  met. Th i s  
l i m i t a t i o n  subsequent ly ensures t h a t  peak p r imary  
containment pressures and temperatures do n o t  exceed maximum 
a l l owab le  va lues d u r i n g  a p o s t u l a t e d  DBA o r  any t r a n s i e n t  
r e s u l t i n g  i n  heatup o f  t h e  suppression pool .  The LC0 
requi rements are: 

a. Average temperature 5 35'C when THERMAL POWER i s  < 1% 
RTP and no t e s t i n g  t h a t  adds heat  t o  t h e  suppress ion 
poo l  i s  be ing  performed. Th i s  requi rement  ensures 
t h a t  l i c e n s i n g  bases i n i t i a l  c o n d i t i o n s  a re  met. 

b. Average temperature < 40.6-C when THERMAL POWER i s  < 
1% RTP and t e s t i n g  t h a t  adds heat  t o  t h e  suppress ion 
pool  i s  be ing performed. Th i s  r e q u i r e d  va lue  ensures 
t h a t  t h e  u n i t  has t e s t i n g  f l e x i b i l i t y ,  and was 
se lec ted  t o  p rov i de  margin below t h e  43.3"C l i m i t  a t  
which r e a c t o r  shutdown i s  r equ i r ed .  When t e s t i n g  
ends, temperature must be r e s t o r e d  t o  5 35'C w i t h i n  
24 hours accord ing t o  Required Ac t i on  A.2. Therefore,  
t h e  t ime  p e r i o d  t h a t  t h e  temperature i s  > 35'C i s  
s h o r t  enough n o t  t o  cause a s i g n i f i c a n t  inc rease  i n  
u n i t  r i s k .  

(cont inued)  
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Suppression Pool Average Temperature 
B 3.6.2.1 

BASES 

LC0 
(cont inued)  c .  Average temperature 5 43.3.C when THERMAL POWER i s  5 

1% RTP. Th i s  requi rement  ensures t h a t  t h e  u n i t  w i l l  
be shu t  down a t  > 43.3'C. The poo l  i s  des igned t o  
absorb decay heat  and sens ib l e  heat  b u t  cou ld  be 
heated beyond des ign  l i m i t s  by t h e  steam generated I f  
t h e  r e a c t o r  i s  n o t  shut  down. 

A t  t h e  1% RTP power l e v e l ,  heat  i n p u t  i s  approx imate ly  
equal t o  normal system heat  losses.  

APPLICABILITY I n  MODES 1, 2, and 3, a DBA cou ld  cause s i g n i f i c a n t  heatup 
o f  t h e  suppression pool .  I n  MODES 4 and 5, 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. 
Therefore,  ma in ta i n i ng  suppression pool average temperature 
w i t h i n  l i m i t s  i s  n o t  r equ i r ed  i n  MODE 4 o r  5. 

ACTIONS E . l  and A.2 

Wi th t h e  suppression pool  average temperature above t h e  
s p e c i f i e d  l i m i t  when n o t  per fo rming  t e s t i n g  t h a t  adds heat  
t o  t h e  suppression pool  and when above t h e  s p e c i f i e d  power 
i n d i c a t i o n ,  t h e  i n i t i a l  c o n d i t i o n s  exceed t h e  c o n d i t i o n s  
assumed f o r  t h e  Reference 1 and 3 analyses. However, 
p r imary  containment c o o l i n g  c a p a b i l i t y  s t i l l  e x i s t s ,  and t h e  
p r imary  containment pressure suppress ion f u n c t i o n  w i l l  occur  
a t  temperatures w e l l  above those assumed f o r  s a f e t y  
analyses. Therefore,  con t inued  ope ra t i on  i s  a l lowed f o r  a 
l i m i t e d  t ime. The 24 hour Complet ion Time i s  adequate t o  
a l l o w  t h e  suppression pool  average temperature t o  be 
res to red  below t h e  1 i m i t .  A d d i t i o n a l l y ,  when suppress ion 
pool  temperature i s  > 35'C, increased mon i t o r i ng  o f  t h e  
suppression pool  temperature i s  r e q u i r e d  t o  ensure t h a t  i t  
remains 5 43.3'C. The once pe r  hour Complet ion Time i s  
adequate based on pas t  experience, which has shown t h a t  pool  
temperature increases r e l a t i v e l y  slow1 y except  when t e s t i n g  
t h a t  adds heat  t o  t h e  suppression pool  i s  be ing  performed. 
Furthermore, t h e  once per  hour Complet ion Time i s  considered 
adequate i n  view o f  o t h e r  i n d i c a t i o n s  i n  t h e  c o n t r o l  room, 
i n c l u d i n g  alarms, t o  a l e r t  t h e  ope ra to r  t o  an abnormal 
suppression pool average temperature c o n d i t i o n .  

(cont inued)  
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Suppression Pool Average Temperature 
B 3.6.2.1 

BASES 

ACTIONS 
(cont inued)  BAl 

I f  t h e  suppression pool  average temperature cannot be 
r e s t o r e d  t o  w i t h i n  l i m i t s  w i t h i n  t h e  r e q u i r e d  Complet ion 
Time, t h e  p l a n t  must be brought  t o  a MODE i n  which t h e  LC0 
does n o t  apply. To achieve t h i s  s ta tus ,  t h e  power must be 
reduced t o  5 1% RTP w i t h i n  12 hours. The 12 hour  Complet ion 
Time i s  reasonable, based on ope ra t i ng  experience, t o  reduce 
power 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 hou t  cha l l eng ing  p l a n t  systems. 

Suppression pool  average temperature i s  a l lowed t o  be > 35'C 
when THERMAL POWER i s  >l% RTP, and when t e s t i n g  t h a t  adds 
heat  t o  t h e  suppression pool  i s  be ing  performed. However, 
i f  temperature i s  > 40.6'C a l l  t e s t i n g  must be imned ia te l y  
suspended t o  preserve t h e  heat  absorp t ion  c a p a b i l i t y  o f  t h e  
suppression pool .  Wi th t h e  t e s t i n g  suspended, Cond i t i on  A 
i s  en te red  and t h e  Required Ac t ions  and assoc ia ted  
Completion Times are  app l i cab le .  

!u 
When t h e  suppression pool  temperature reaches 43.3.C a 
r e a c t o r  scram i s  au toma t i ca l l y  i n i t i a t e d .  A d d i t i o n a l l y ,  
when suppression pool  temperature i s  > 43.3'C, increased 
mon i t o r i ng  o f  pool  temperature i s  r e q u i r e d  t o  ensure t h a t  i t  
remains < 48.9'C. The once per  30 minute Complet ion Time i s  
adequate, based on ope ra t i ng  experience. Given t h e  h i g h  
suppression pool average temperature i n  t h i s  Condi t ion,  t h e  
mon i t o r i ng  Frequency i s  increased t o  t w i c e  t h a t  o f  
Cond i t ion  A. Furthermore, t h e  30 minute Complet ion Time i s  
considered adequate i n  view o f  o the r  i n d i c a t i o n s  a v a i l a b l e  
i n  t h e  c o n t r o l  room, i n c l u d i n g  alarms, t o  a l e r t  t h e  opera to r  
t o  an abnormal suppression pool  average temperature 
cond i t i on .  

E . l  and E.2 

I f  suppression pool  average temperature cannot be mainta ined 
a t  5 48.9"C, t h e  p l a n t  must be brought  t o  a MODE i n  which 
t h e  LC0 does n o t  apply .  To achieve t h i s  s ta tus ,  t h e  r e a c t o r  

(cont inued)  

ABWR TS 6 3.6-46 Design Control DocumentITier 2 

25A5675AU Revision 5



Suppression Pool Average Temperature 
B 3.6.2.1 

BASES 

ACTIONS F . l  and E.2 (cont inued)  
(cont inued)  

pressure must be reduced t o  c 1.38 MPaG w i t h i n  12 hours, and 
t h e  p l a n t  must be brought  t o  a t  l e a s t  MODE 4 w i t h i n  
36 hours. The a l lowed Completion Times are  reasonable, 
based on ope ra t i ng  experience, t o  reach  t h e  r e q u i r e d  p l a n 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 o r d e r l y  manner 
and w i t h o u t  cha l l eng ing  p l a n t  systems. 

Continued a d d i t i o n  o f  heat  t o  t h e  suppression poo l  w i t h  
suppression pool  temperature > 48.9.C cou ld  r e s u l t  i n  
exceeding t h e  design bas i s  maximum a l l owab le  va lues f o r  
p r imary  containment temperature o r  pressure.  Furthermore, 
i f  a blowdown were t o  occur when t h e  temperature was 
> 48.gaC, t h e  maximum a l lowab le  b u l k  and l o c a l  temperatures 
cou ld  be exceeded very  q u i c k l y .  

SURVEILLANCE SR 3.6.2.1.1 
REQUIREMENTS 

The suppression pool average temperature i s  r e g u l a r l y  
moni tored t o  ensure t h a t  t h e  r e q u i r e d  l i m i t s  a re  s a t i s f i e d .  
The average temperature i s  determined by t a k i n g  an 
a r i t h m e t i c  average o f  t h e  OPERABLE suppression pool  water  
temperature channels. The 24 hour Frequency has been shown, 
based on ope ra t i ng  experience, t o  be acceptable.  When heat  
i s  be ing  added t o  t h e  suppression pool  by t e s t i n g ,  however, 
i t  i s  necessary t o  mon i to r  suppression pool  temperature more 
f r e q u e n t l y .  The 5 minute Frequency d u r i n g  t e s t i n g  i s  
j u s t i f i e d  by t h e  r a t e s  a t  which t e s t s  w i l l  hea t  up t h e  
suppression pool ,  has been shown t o  be acceptable based on 
ope ra t i ng  experience, and prov ides  assurance t h a t  a l l owab le  
pool  temperatures a re  no t  exceeded. The Frequencies a re  
f u r t h e r  j u s t i f i e d  i n  view o f  o t h e r  i n d i c a t i o n s  a v a i l a b l e  i n  
t h e  c o n t r o l  room, i n c l u d i n g  alarms, t o  a l e r t  t h e  ope ra to r  t o  
an abnormal suppression pool  average temperature cond i t i on .  

(cont inued)  
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B 3 .6 .2 .1  

BASES (continued) 
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Suppression Pool Water Level 
B 3.6 .2 .2  

B 3.6 CONTAINMENT SYSTEMS 

B 3.6.2.2 Suppression Pool Water Level 

BASES 

BACKGROUND The suppression pool  i s  a s t e e l  l i n e d  r e i n f o r c e d  concre te  
pressure vessel con ta in i ng  a volume o f  water  c a l l e d  t h e  
suppression poo l .  The suppression poo l  i s  designed t o  
absorb t h e  energy assoc ia ted  w i t h  decay heat  and sens ib l e  
heat  re leased d u r i n g  a r e a c t o r  blowdown f rom s a f e t y / r e l i e f  
va l ve  (S/RV) d ischarges o r  f rom a Design Bas is  Accident  
(DBA). The suppression pool  must quench a l l  t h e  steam 
re leased through t h e  vent  l i n e s  d u r i n g  a l o s s  o f  coo lan t  
acc iden t  (LOCA). Th is  i s  t h e  e s s e n t i a l  m i t i g a t i v e  f e a t u r e  
o f  a pressure suppression containment, which ensures t h a t  
t h e  peak containment pressure i s  mainta ined below t h e  design 
pressure o f  0.310 MPaG. 

The suppression pool  must a l s o  condense steam f rom t h e  steam 
exhaust l i n e s  i n  t h e  t u r b i n e  d r i v e n  Reactor Core I s o l a t i o n  
Coo l ing  (RCIC) System and prov ides  t h e  main emergency water  
supply  source f o r  t h e  r e a c t o r  vessel .  Jhe suppression pool  
l e v e l  ranges between a volume o f  3580 m a t  t b e  low water  
l e v e l  l i m i t  o f  7 m and t h e  a volume o f  3625 m h i g h  water  
l e v e l  l i m i t  o f  7.1 m. 

I f  t h e  suppression pool  water  l e v e l  i s  t o o  low, an 
i n s u f f i c i e n t  amount o f  water  would be a v a i l a b l e  t o  
adequately condense t h e  steam from t h e  S/RV quenchers, main 
vents, o r  RCIC t u r b i n e  exhaust l i n e s .  Low suppression pool  
water  l e v e l  cou ld  a l s o  r e s u l t  i n  an inadequate emergency 
makeup water  source t o  t h e  Emergency Core Coo l ing  System. 
The lower volume would a l s o  absorb l e s s  steam energy be fo re  
hea t i ng  up excess ive ly .  Therefore, a minimum suppression 
pool  water  l e v e l  i s  spec i f i ed .  

I f  t h e  suppression pool  water  l e v e l  i s  t o o  h igh ,  i t  cou ld  
r e s u l t  i n  excessive c l e a r i n g  loads  f rom S/RV discharges and 
excessive loads  d u r i n g  a DBA LOCA. Therefore,  a maximum 
pool  water  l e v e l  i s  s p e c i f i e d .  Th i s  LC0 s p e c i f i e s  an 
acceptable range t o  p revent  t h e  suppression pool  water  l e v e l  
from be ing  e i t h e r  t o o  h igh  o r  t o o  low. 

(cont inued)  
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Suppression Pool Water Level  
B 3.6.2.2 

BASES 

APPLICABLE I n i t i a l  suppression pool water  l e v e l  a f f e c t s  suppression 
SAFETY ANALYSES pool  temperature response c a l c u l a t i o n s ,  c a l c u l a t e d  d r y w e l l  

pressure d u r i n g  vent  c l e a r i n g  f o r  a DBA, c a l c u l a t e d  pool  
swe l l  loads  f o r  a DBA LOCA, and c a l c u l a t e d  loads  due t o  S/RV 
discharges. Suppression pool  water  l e v e l  must be ma in ta ined  
w i t h i n  t h e  l i m i t s  s p e c i f i e d  so t h a t  t h e  s a f e t y  a n a l y s i s  o f  
Reference 1 remains v a l i d .  

Suppression pool water  l e v e l  s a t i s f i e s  C r i t e r i a  2 and 3 o f  
t h e  NRC P o l i c y  Statement. 

LC0 A l i m i t  t h a t  suppression pool water  l e v e l  be > 7 m 
and < 7.1 m i s  r e q u i r e d  t o  ensure t h a t  t h e  p r imary  
containment cond i t i ons  assumed f o r  t h e  s a f e t y  analyses a r e  
met. E i t h e r  t h e  h igh  o r  low water  l e v e l  l i m i t s  were used i n  
t h e  s a f e t y  analyses, depending upon which i s  more 
conserva t i ve  f o r  a p a r t i c u l a r  c a l c u l a t i o n .  

APPLICABILITY I n  MODES 1, 2, and 3, a DBA cou ld  cause s i g n i f i c a n t  loads  on 
t h e  p r imary  containment. I n  MODES 4 and 5, 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. 
Therefore,  ma in ta i n i ng  suppression pool  water  l e v e l  w i t h i n  
l i m i t s  i s  n o t  r e q u i r e d  i n  MODE 4 o r  5. 

ACTIONS Lu 
With suppression pool  water  l e v e l  o u t s i d e  t h e  l i m i t s ,  t h e  
c o n d i t i o n s  assumed f o r  t h e  s a f e t y  analyses a r e  n o t  met. I f  
water  l e v e l  i s  below t h e  minimum l e v e l ,  t h e  pressure 
suppression f u n c t i o n  s t i l l  e x i s t s  as l o n g  as t o p  h o r i z o n t a l  
vents remain covered, R C I C  t u r b i n e  exhausts a re  covered, and 
S/RV quenchers a re  covered. I f  suppression poo l  water  l e v e l  
i s  above t h e  maximum l e v e l ,  p r o t e c t i o n  aga ins t  
ove rp ressu r i za t i on  s t i l l  e x i s t s  due t o  t h e  margin i n  t h e  
peak containment pressure ana l ys i s  o r  as l ong  as t h e  d r y w e l l  
and wetwel l  sprays a re  OPERABLE. Therefore,  con t inued 
ope ra t i on  f o r  a l i m i t e d  t ime i s  a l lowed.  The 2 hour  
Completion Time i s  s u f f i c i e n t  t o  r e s t o r e  suppression pool  

(cont inued)  
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Suppression Pool Water Level 
B 3 . 6 . 2 . 2  

BASES 

ACTIONS (cont inued)  
(cont inued)  

water  l e v e l  t o  w i t h i n  l i m i t s .  Also, i t  takes  i n t o  account 
t h e  low p r o b a b i l i t y  o f  an event impac t ing  t h e  suppression 
pool  water  l e v e l  occu r r i ng  d u r i n g  t h i s  i n t e r v a l .  

8.1 and B.2 

I f  suppression pool  water  l e v e l  cannot be r e s t o r e d  t o  w i t h i n  
l i m i t s  w i t h i n  t h e  r e q u i r e d  Completion Time, t h e  p l a n t  must 
be brought  t o  a MODE i n  which t h e  LC0 does n o t  apply .  To 
achieve t h i s  s ta tus ,  t h e  p l a n t  must be brought  t o  a t  l e a s t  
MODE 3 w i t h i n  12 hours and t o  MODE 4 w i t h i n  36 hours. The 
a l lowed Completion Times are  reasonable, based on ope ra t i ng  
experience, t o  reach t h e  requ i red  p l a n 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  
cha l l eng ing  p l a n t  systems. 

SURVEILLANCE SR 3.6.2.2.1 
REOUIREMENTS 

V e r i f i c a t i o n  o f  t h e  suppression pool  water  l e v e l  i s  t o  
ensure t h a t  t h e  requ i red  l i m i t s  a re  s a t i s f i e d .  The 24 hour 
Frequency o f  t h i s  SR was developed cons ide r i ng  ope ra t i ng  
exper ience r e l a t e d  t o  t r e n d i n g  v a r i a t i o n s  i n  suppression 
pool  water  l e v e l  and water  l e v e l  ins t rument  d r i f t  d u r i n g  t h e  
a p p l i c a b l e  MODES and t o  assessing t h e  p r o x i m i t y  t o  t h e  
s p e c i f i e d  LC0 l e v e l  l i m i t s .  Furthermore, t h e  24 hour 
Frequency i s  considered adequate i n  view o f  o t h e r  
i n d i c a t i o n s  a v a i l a b l e  i n  t h e  c o n t r o l  room, i n c l u d i n g  a1 arms, 
t o  a l e r t  t h e  opera to r  t o  an abnormal suppression pool  water  
l e v e l  c o n d i t i o n .  

REFERENCE 1. DCD T i e r  2, Sec t ion  6.2. 
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RHR Suppression Pool Coo l ing  
B 3.6.2.3 

B 3.6 CONTAINMENT SYSTEMS 

B 3.6.2.3 Residual Heat Removal (RHR) Suppression Pool Coo l ing  

BASES 

BACKGROUND Fo l low ing  a Design Basis  Accident  (DBA), t h e  RHR Suppression 
Pool Coo l ing  System removes heat  f rom t h e  suppression poo l .  
The suppression poo l  i s  designed t o  absorb t h e  sudden i n p u t  
o f  heat  f rom t h e  p r imary  system. I n  t h e  l o n g  term, t h e  pool  
con t inues  t o  absorb r e s i d u a l  heat  generated by f u e l  i n  t h e  
r e a c t o r  core. Some means must be p rov ided  t o  remove heat  
f rom t h e  suppression pool  so t h a t  t h e  temperature i n s i d e  t h e  
p r imary  containment remains w i t h i n  design l i m i t s .  Th i s  
f u n c t i o n  i s  p rov ided  by t h r e e  redundant RHR suppression pool  
c o o l i n g  subsystems. The purpose o f  t h i s  LC0 i s  t o  ensure 
t h a t  t h e  t h r e e  subsystems are  OPERABLE i n  a p p l i c a b l e  MODES. 

Each RHR subsystem con ta ins  one pump and one heat  exchanger 
and i s  bo th  manual ly and au toma t i ca l l y  i n i t i a t e d  and 
independent ly  c o n t r o l l e d .  The t h r e e  RHR subsystems per fo rm 
t h e  suppression pool c o o l i n g  f u n c t i o n  by c i r c u l a t i n g  water  
f rom t h e  suppression pool  through t h e  RHR heat  exchangers 
and r e t u r n i n g  i t  t o  t h e  suppression poo l .  Reactor B u i l d i n g  
Coo l ing  Water (RCW), c i r c u l a t i n g  through t h e  s h e l l  s i d e  o f  
t h e  heat  exchangers, exchanges heat  w i t h  t h e  suppression 
pool water  and d ischarges t h i s  heat  t o  t h e  e x t e r n a l  heat  
s i n k  v i a  t h e  r e a c t o r  se rv i ce  water  (RSW) system. 

The combined heat removal c a p a b i l i t y  o f  two RHR subsystems 
ope ra t i ng  s imul taneously  i s  s u f f i c i e n t  t o  meet t h e  o v e r a l l  
DBA pool  c o o l i n g  requirement f o r  l o s s  o f  coo lan t  acc iden ts  
(LOCAs) and t r a n s i e n t  events such as a t u r b i n e  t r i p  o r  s tuck  
open s a f e t y / r e l  i e f  (S/RV) . S/RV leakage, and h i g h  pressure 
core  i n j e c t i o n  and Reactor Core I s o l a t i o n  Coo l ing  System 
t e s t i n g  inc rease  suppression pool  temperature more s low ly .  
The RHR Suppression Pool Coo l ing  System i s  a l s o  used t o  
lower t h e  suppression pool water  b u l k  temperature f o l l o w i n g  
such events. 

APPLICABLE Reference 1 conta ins  t h e  r e s u l t s  o f  analyses used t o  p r e d i c t  
SAFETY ANALYSES pr imary  containment pressure and temperature f o l l o w i n g  l a r g e  

and small  break LOCAs. The i n t e n t  o f  t h e  analyses i s  t o  
demonstrate t h a t  t h e  heat removal capac i t y  o f  t h e  RHR 

(cont inued)  
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RHR Suppression Pool Cool i n g  
B 3.6.2.3 

BASES 

APPLICABLE Suppression Pool Cool ing System i s  adequate t o  ma in ta i n  t h e  
SAFETY ANALYSES pr imary  containment cond i t i ons  w i t h i n  des ign  l i m i t s .  The 

(cont inued)  suppression pool  temperature i s  c a l c u l a t e d  t o  remain below 
t h e  design l i m i t .  

Reference 3 con ta ins  d i scuss ion  o f  a d d i t i o n a l  analyses t h a t  
were performed t o  suppor t  PRA success c r i t e r i a  f o r  t h e  l o n g  
te rm heat  removal f unc t i on .  The i n t e n t  o f  these analyses 
was t o  p r e d i c t  p r imary  containment p ressure  and temperature 
f o l l o w i n g  low p r o b a b i l i t y  events beyond t h e  DBA and t o  
determine t h e  minimum heat-removal capac i t y  r e q u i r e d  t o  
ma in ta i n  t h e  p r imary  containment cond i t i ons  w i t h i n  i t s  
u l t i m a t e  capac i ty .  The r e s u l t s  a re  used t o  e s t a b l i s h  t h e  
minimum amount o f  RHR (Suppression Pool Cool ing)  system 
equipment r e q u i r e d  t o  prevent  u l t i m a t e  containment f a i l u r e  
beyond DBA events. 

The RHR Suppression Pool Coo l ing  System s a t i s f i e s  
C r i t e r i o n  3 o f  t h e  NRC P o l i c y  Statement. 

LC0 Dur ing a DBA, a minimum o f  two RHR suppression pool  c o o l i n g  
subsystems are  requ i red  t o  ma in ta i n  t h e  p r imary  containment 
peak pressure and temperature below t h e  design l i m i t s  
(Ref. 1). To ensure t h a t  these requi rements a re  met, t h r e e  
RHR suppression pool  c o o l i n g  subsystems must be OPERABLE 
w i t h  power f rom th ree  sa fe t y  r e l a t e d  independent power 
supp l ies .  Therefore, i n  t h e  event o f  an acc ident ,  a t  l e a s t  
two subsystems are  OPERABLE, assuming t h e  wors t  case s i n g l e  
a c t i v e  f a i l u r e .  An RHR suppression pool  c o o l i n g  subsystem 
i s  OPERABLE when t h e  pump, t h e  heat  exchanger, and 
associated p ip i ng ,  valves, ins t rumenta t ion ,  and c o n t r o l s  a re  
OPERABLE. 

APPLICABILITY I n  MODES 1, 2, and 3, a DBA cou ld  cause a re l ease  o f  
r a d i o a c t i v e  m a t e r i a l  t o  pr imary containment and cause a 
heatup and p r e s s u r i z a t i o n  o f  p r imary  containment. I n  
MODES 4 and 5, 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. Therefore, t h e  RHR Suppression 
Pool Cool ing System i s  n o t  r e q u i r e d  t o  be OPERABLE i n  MODE 4 
o r  5. 

(cont inued)  
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RHR Suppression Pool Cool ing  
B 3.6.2.3 

BASES 

ACTIONS 

With one RHR suppression pool coo l ing  subsystem inoperable, 
the inoperable subsystem must be restored w i t h i n  14 days. 
I n  t h i s  Condition, the remaining RHR suppression pool 
coo l ing  subsystems are adequate t o  perform the primary 
containment coo l ing funct ion.  However, the ove ra l l  
r e l i a b i l i t y  i s  reduced because a s ing le  f a i l u r e  i n  one o f  
the OPERABLE subsystems could r e s u l t  i n  reduced primary 
containment coo l ing c a p a b i l i t y .  The 14 day Completion Time 
i s  acceptable i n  l i g h t  o f  the redundant RHR suppression pool 
coo l ing  capabi 1 i t i e s  af forded by the OPERABLE subsystems and 
the low p r o b a b i l i t y  o f  a DBA occurr ing dur ing t h i s  period. 
Add i t i ona l l y ,  analyses o f  beyond design basis events 
demonstrates t h a t  one RHR suppression pool coo l ing  subsystem 
i s  adequate t o  maintain containment cond i t ions below the 
u l t imate  capaci ty (Ref. 4 ) .  Furthermore, r e s u l t s  o f  PRA 
s e n s i t i v i t y  studies performed (Ref. 5)  show t h a t  t h i s  
s i t u a t i o n  i s  acceptable from an overa l l  r i s k  perspective. 

0.1 and 8.2 

With two o r  more RHR suppression pool coo l ing  subsystems 
inoperable, the  remaining OPERABLE RHR suppression pool 
coo l ing  subsystem af fords  s i g n i f i c a n t  primary containment 
coo l ing c a p a b i l i t y  and would be s u f f i c i e n t  t o  maintain 
containment condi t ions wel l  below i t s  u l t ima te  capaci ty.  
However, the ove ra l l  re1 i abi 1 i t y  i s  reduced because a worst 
case s ing le  f a i l u r e  i n  the one OPERABLE subsystem dur ing a 
LOCA w i l l  r e s u l t  i n  a l oss  o f  primary containment coo l ing 
capabi 1 i t y .  

I f  the Required Act ion and associated Completion Time o f  
Condit ions A cannot be met w i t h i n  the requ i red Completion 
Time o r  i f  two o r  more RHR suppression pool coo l ing  
subsystems are inoperable, the p lan t  must be brought t o  a 
MODE i n  which the LC0 does not  apply. To achieve t h i s  
status,  the p lan t  must be brought t o  a t  l e a s t  MODE 3  w i t h i n  
12 hours and t o  MODE 4  w i t h i n  36 hours. The allowed 
Completion Times are reasonable, based on operat ing 
experience, t o  reach the required p lan t  condi t ions from f u l l  
power condi t ions i n  an o rde r l y  manner and wi thout  
chal lenging p lan t  systems. 

(continued) 
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RHR Suppression Pool Cool i n g  
B 3 .6 .2 .3  

BASES 

SURVEILLANCE SR 3.6 .2 .3 .1  
REQUIREMENTS ~- 

V e r i f y i n g  t h e  c o r r e c t  a1 ignment f o r  manual, power operated, 
and automat ic  valves, i n  t h e  RHR suppression pool  c o o l i n g  
mode f l o w  pa th  p rov 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  system opera t 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 therw ise  secured i n  
p o s i t i o n  s i nce  these valves 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 ,  sea l ing ,  o r  secur ing.  
Th is  SR does n o t  r e q u i r e  any t e s t i n g  o r  va lve  man ipu la t ion ;  
r a t h e r ,  i t  i nvo l ves  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  are  i n  t h e  c o r r e c t  p o s i t i o n .  Th is  SR 
does n o t  apply  t o  va lves t h a t  cannot be i n a d v e r t e n t l y  
misal igned,  such as check valves. 

The Frequency o f  31 days i s  j u s t i f i e d  because t h e  valves a re  
operated under procedura l  c o n t r o l ,  improper va l ve  p o s i t i o n  
would a f f e c t  o n l y  a s i n g l e  subsystem, and 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  i n i t i a t i o n  o f  t h e  system i s  low. Th i s  
Frequency has been shown t o  be acceptable, based on 
ope ra t i ng  experience. 

V f r i f y i n g  t h a t  each RHR pump develops a f l o w  r a t e  t 954 
m /h, w h i l e  ope ra t i ng  i n  t h e  suppression pool  c o o l i n g  mode 
w i t h  f l o w  through t h e  associated heat  exchanger ensures t h a t  
pump performance has n o t  degraded d u r i n g  t h e  cyc le .  Such 
i n s e r v i c e  inspec t ions  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  92 days. 

REFERENCES 1. DCD T i e r  2, Sect ion  6 .2 .  

2 .  ASME, B o i l e r  and Pressure Vessel Code, Sec t ion  X I .  

3 .  DCD T i e r  2, Sect ion  19.2.4.3.  

4.  DCD T i e r  2, Sect ion  20.3.9,  Response t o  RAI 725.5 

5. Le t t e r ,  Jack Fox t o  Chet Poslusny, "Submit ta l  
Suppor t ing Accelerated ABWR Review Schedule-ABWR CDF 
S e n s i t i v i t y  t o  ESF Equipment Out o f  Serv ice" ,  Docket 
No. STN 52-001, J u l y  27, 1993. 
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RHR Containment Spray 
B 3.6.2.4 

B 3 . 6  CONTAINMENT SYSTEMS 

B 3 . 6 . 2 . 4  Residual Heat Removal (RHR) Containment Spray 

BASES 

BACKGROUND The pr imary  containment i s  designed w i t h  a suppression poo l  
so t h a t ,  i n  t h e  event  o f  a l o s s  o f  coo lan t  acc iden t  (LOCA) 
o r  a r a p i d  dep ressu r i za t i on  o f  t h e  r e a c t o r  pressure vessel  
(RPV) through t h e  s a f e t y / r e l i e f  va lves,  steam re leased f rom 
t h e  p r imary  system i s  channeled th rough t h e  suppression poo l  
water  and condensed w i t h o u t  producing s i g n i f i c a n t  
p r e s s u r i z a t i o n  o f  t h e  p r imary  containment. The p r ima ry  
containment i s  designed so t h a t  w i t h  t h e  pool  i n i t i a l l y  a t  
t h e  minimum water  volume and t h e  worst  s i n g l e  f a i l u r e  o f  t h e  
p r imary  containment heat  removal systems, suppression poo l  
energy absorp t ion  combined w i t h  subsequent ope ra to r  
c o n t r o l l e d  pool c o o l i n g  w i l l  p revent  t h e  p r imary  containment 
pressure f rom exceeding i t s  design value.  However, t h e  
p r imary  containment must a l s o  w i t hs tand  a p o s t u l a t e d  bypass 
leakage pathway t h a t  a l lows t h e  passage o f  steam f rom t h e  
d r y w e l l  d i r e c t l y  i n t o  t h e  wetwel l  a i rspace,  bypassing t h e  
suppression poo l .  Some means must be p rov ided  t o  condense 
steam f rom t h e  wetwel l  so t h a t  t h e  pressure i n s i d e  p r imary  
containment remain w i t h i n  t h e  design l i m i t .  Th i s  f u n c t i o n  
i s  p rov ided  by two redundant RHR containment spray 
subsystems ( o n l y  RHR subsystems B and C operate i n  t h i s  
mode. The purpose o f  t h i s  LC0 i s  t o  ensure t h a t  bo th  
subsystems are OPERABLE i n  a p p l i c a b l e  MODES. 

Each o f  t h e  two RHR containment spray subsystems con ta ins  a 
pump and a heat exchanger, which a re  manual ly  i n i t i a t e d  and 
independent ly  c o n t r o l l e d .  The two subsystems per fo rm t h e  
containment spray f u n c t i o n  by c i r c u l a t i n g  water  f rom t h e  
suppression pool through t h e  RHR heat  exchangers and 
r e t u r n i n g  i t  t o  t h e  common wetwe l l  spray sparger  and t h e  
common d rywe l l  spray sparger. I n  add i t i on ,  t h e  ACIWA mode 
o f  RHR(C) subsystem prov ides  a backup d r y w e l l  o r  wetwe l l  
spray capab i l  i t y .  The wetwel l  sparger o n l y  accommodates a 
small  p o r t i o n  o f  t h e  t o t a l  RHR pump f low;  t h e  remainder o f  
t h e  f l o w  i s  r ou ted  t o  t h e  d rywe l l  spray sparger. Reactor 
B u i l d i n g  Coo l ing  Water (RCW) c i r c u l a t i n g  through t h e  s h e l l  
s i d e  o f  t h e  heat exchangers, exchanges heat  w i t h  t h e  
suppression pool  water  and d ischarges t h i s  heat  t o  t h e  
ex te rna l  heat s i n k  v i a  t h e  r e a c t o r  se rv i ce  water  (RSW) 
system. E i t h e r  RHR wetwel l  spray subsystem i s  s u f f i c i e n t  t o  

(cont inued)  
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RHR Containment Spray 
B 3.6.2.4 

BASES 

BACKGROUND condense t h e  steam f rom bypass l eaks  f rom t h e  d r y w e l l  t o  t h e  
(cont inued)  wetwe l l  a i rspace d u r i n g  t h e  pos tu la ted  LOCA. 

APPLICABLE 
SAFETY ANALYSES 

Reference 1 con ta ins  t h e  r e s u l t s  o f  analyses t h a t  p r e d i c t  
t h e  p r imary  containment pressure response f o r  a LOCA w i t h  
t h e  maximum bypass leakage e f f e c t i v e  area. The e f f e c t i v e  
f l o w  pa th  area f o r  bypass leakage has been c a l c u l a t e d  t o  be 
5 cm2, assuming no spray opera t ion .  Wi th ope ra t i on  o f  one 
wetwe l l  spray subsystem, t k e  e f f e c t i v e  bypass leakage area 
was c a l c u l a t e d  t o  be 50 cm . 
The i n t e n t  o f  t h e  analyses i s  t o  demonstrate t h a t  t h e  
pressure reduc t i on  capac i t y  o f  t h e  RHR containment spray 
system ope ra t i ng  i n  t h e  wetwel l  spray mode i s  adequate t o  
ma in ta i n  t h e  p r imary  containment c o n d i t i o n s  w i t h i n  t h e  
design l i m i t .  

The RHR containment spray system s a t i s f i e s  C r i t e r i o n  3 o f  
t h e  NRC Pol i c y  Statement. 

LC0 I n  t h e  event  o f  a LOCA, a minimum o f  one RHR containment 
spray subsystem i s  r equ i red  t o  m i t i g a t e  p o t e n t i a l  bypass 
leakage paths and ma in ta in  t h e  p r imary  containment peak 
pressure below t h e  design l i m i t s  (Ref.  1) .  To ensure t h a t  
these requi rements a re  met, two RHR containment spray 
subsystems must be OPERABLE w i t h  power f rom two s a f e t y  
r e 1  ated independent power suppl i e s .  Therefore,  i n  t h e  event  
o f  an acc ident ,  a t  l e a s t  one subsystem i s  OPERABLE, assuming 
t h e  wors t  case s i n g l e  a c t i v e  f a i l u r e .  An RHR containment 
spray subsystem i s  OPERABLE when t h e  pump, t h e  heat  
exchanger, and associated p ip i ng ,  va lves,  ins t rumenta t ion ,  
and c o n t r o l s  f o r  bo th  wetwel l  and d r y w e l l  spray modes a r e  
OPERABLE. 

APPL .ICABILITY I n  MODES 1, 2, and 3 ,  a LOCA cou ld  cause heatup and 
p r e s s u r i z a t i o n  o f  t h e  p r imary  containment. I n  MODES 4 
and 5,  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  

(cont inued)  
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APPLICABILITY 
(cont inued)  these MODES. Therefore,  ma in ta i n i ng  t h e  RHR containment 

spray subsystems OPERABLE i s  n o t  r e q u i r e d  i n  MODE 4 o r  5. 

ACTIONS !u 
With one RHR containment spray subsystem inoperable,  t h e  
ACIWA mode o f  RHR(C) us ing  t h e  F i r e  P r o t e c t i o n  System (FPS) 
can be used t o  i n j e c t  water  i n t o  t h e  d r y w e l l  o r  wetwe l l  
spray spargers. The ACIWA i s  v e r i f i e d  t o  be f u n c t i o n a l  by 
s t r o k i n g  one complete c y c l e  o f  each o f  t h e  two manual va lves  
i n  t h e  FPS connect ion t o  RHR(C) i n j e c t i o n  l i n e ,  by v e r i f y i n g  
t h a t  t h e  FPS header pressure i s  mainta ined,  and by s t r o k i n g  
one complete c y c l e  o f  t h e  RHR(C) subsystem i n j e c t i o n  va lve .  
The f u n c t i o n a l i t y  o f  ACIWA r e q u i r e d  here  i s  n o t  as 
r e s t r i c t i v e  as t h a t  r e q u i r e d  f o r  LC0 3.5 .1  Required Ac t i on  
8.2 where t h e  concern i s  s t a t i o n  b lackout .  

I f  t h e  ACIWA i s  v e r i f i e d  t o  be f u n c t i o n a l ,  i t  compensates 
f o r  t h e  i n o p e r a b i l i t y  o f  one RHR containment spray subsystem 
and r e s t o r e s  t h e  redundant c a p a b i l i t y  f o r  p r imary  
containment bypass leakage m i t i g a t i o n  f u n c t i o n .  Dur ing  t h e  
t ime  p e r i o d  when one RHR containment spray subsystem i s  
inoperable,  t h e  remain ing OPERABLE RHR containment spray 
subsystem i s  adequate t o  per form t h e  p r imary  containment 
bypass leakage m i t i g a t i o n  f unc t i on .  However, t h e  o v e r a l l  
r e l i a b i l i t y  i s  reduced i f  ACIWA can n o t  be v e r i f i e d  t o  be 
f u n c t i o n a l  d u r i n g  t h i s  t ime  per iod ,  and t h e r e f o r e  t h e  
Completion Time i s  r e s t r i c t e d  t o  7 days. I f  t h e  ACIWA i s  
v e r i f i e d  t o  be f u n c t i o n a l ,  a Complet ion Time o f  14 days i s  
chosen i n  l i g h t  o f  t h e  redundant containment spray 
c a p a b i l i t i e s  a f f o rded  by t h e  OPERABLE subsystem and ACIWA, 
and t h e  low p r o b a b i l i t y  o f  a smal l  break i n  t h e  r e a c t o r  
coo lan t  boundary occu r r i ng  d u r i n g  t h i s  pe r i od .  

Wi th bo th  RHR containment spray subsystems inoperable,  a t  
l e a s t  one subsystem must be r e s t o r e d  t o  OPERABLE s t a t u s  
w i t h i n  8 hours. I n  t h i s  Cond i t ion ,  t h e r e  i s  a s u b s t a n t i a l  
l o s s  o f  t h e  p r imary  containment bypass leakage m i t i g a t i o n  
f u n c t i o n .  The 8 hour Completion Time i s  based on t h i s  l o s s  
of f unc t i on  and i s  considered acceptable due t o  t h e  l ow  

(cont inued)  
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ACTIONS 
(cont inued)  p r o b a b i l i t y  o f  a  DBA and because a l t e r n a t i v e  methods t o  

remove heat  f rom pr imary  containment a r e  a v a i l a b l e .  

I f  t h e  inoperab le  RHR containment spray subsystem 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  assoc ia ted  Complet ion 
Time, t h e  p l a n t  must be brought  t o  a  MODE i n  which t h e  LC0 
does n o t  apply.  To achieve t h i s  s t a tus ,  t h e  p l a n t  must be 
brought  t o  a t  l e a s t  MODE 3 w i t h i n  12 hours and t o  MODE 4 
w i t h i n  36 hours. The a l lowed Complet ion Times a r e  
reasonable, based on ope ra t i ng  experience, t o  reach t h e  
r e q u i r e d  p l a n 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 
o r d e r l y  manner and w i t hou t  cha l l eng ing  p l a n t  systems. 

SURVEILLANCE SR 3 .6 .2 .4 .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  RHR containment spray mode f l o w  
paths p rov ides  assurance t h a t  t h e  p roper  f l o w  paths w i l l  
e x i s t  f o r  system opera t ion .  Th i s  SR does n o t  app ly  t o  
va lves t h a t  a re  locked, sealed, o r  o therw ise  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 eak ing ,  sea l ing ,  o r  secur ing .  A  
va l ve  i s  a l s o  a l lowed t o  be i n  t h e  nonaccident  p o s i t i o n  
p rov ided  i t  can be a l i g n e d  t o  t h e  acc iden t  p o s i t i o n  w i t h i n  
t h e  t ime assumed i n  t h e  acc iden t  ana l ys i s .  Th i s  i s  
acceptable s ince  t h e  RHR suppression pool  c o o l i n g  mode i s  
manual ly i n i t i a t e d .  Th i s  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  man ipu la t ion ;  r a t h e r ,  i t  i nvo l ves  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 r e  i n  t h e  
c o r r e c t  p o s i t i o n .  Th i s  SR does n o t  app ly  t o  va lves  t h a t  
cannot be i n a d v e r t e n t l y  misa l igned,  such as check va lves .  

The Frequency o f  31 days i s  j u s t i f i e d  because t h e  va lves  a re  
operated under procedura l  c o n t r o l ,  improper va l ve  p o s i t i o n  
would a f f e c t  o n l y  a  s i n g l e  subsystem, 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  i n i t i a t i o n  o f  t h e  system i s  low, and t h e  
subsystem i s  a  manual ly i n i t i a t e d  system. Th i s  Frequency 
has been shown t o  be acceptable based on ope ra t i ng  
exper ience.  

(cont inued)  
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SURVEILLANCE SR 3.6.2.4.2 
REQUIREMENTS 

(cont inued)  V e r i f y i g g  each associated RHR pump develops a f l o w  r a t e  
2 114 m / h  and l e s s  than  160 m / h  w h i l e  o p e r a t i n g  i n  t h e  
wetwe l l  spray mode w i t h  f l o w  through t h e  heat  exchanger 
(ope ra t i ng  i n  t h e  suppression pool  c o o l i n g  mode) ensures 
t h a t  pump performance has n o t  degraded d u r i n g  t h e  cyc le .  
Flow i s  a normal t e s t  o f  c e n t r i f u g a l  pump performance 
r e q u i r e d  by Sec t ion  X I  o f  t h e  ASME Code (Ref.  2 ) .  Th i s  t e s t  
con f 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  
i nspec t i ons  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. I n  add i t i on ,  v e r i f y i n g  t h a t  t h e  
wetwe l l  spray f l o w  ensures t h a t  t h e  assumptions f o r  minimum 
f l o w  f o r  bypass leakage m i t i g a t i o n  and t h e  maximum f l o w  f o r  
wetwel l  negat ive  pressure eva lua t i on  i n  t h e  Reference 1 
analyses remain v a l i d .  The Frequency o f  t h i s  SR i s  92 days. 

REFERENCES 1. DCD T i e r  2, Sec t ion  6.2.1.1.5. 

2. ASME, B o i l e r  and Pressure Vessel Code, Sec t ion  X I .  
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B 3.6 CONTAINMENT SYSTEMS 

B 3.6.3.1 Primary Containment Hydrogen Recombiners 

BASES - - 
BACKGROUND The pr imary  containment hydrogen recombiner e l i m i n a t e s  t h e  

p o t e n t i a l  breach o f  p r imary  containment due t o  a hydrogen- 
oxygen r e a c t i o n  and i s  p a r t  o f  combust ib le  gas c o n t r o l  
r e q u i r e d  by 10 CFR 50.44, "Standards f o r  Combustible Gas 
Cont ro l  Systems i n  L igh t -Water -coo led  Reactors" (Ref. l), 
and GDC 41, "Containment Atmosphere Cleanup" (Ref. 2 ) .  The 
pr imary  containment hydrogen recombiner i s  r e q u i r e d  t o  
reduce t h e  hydrogen concen t ra t i on  i n  t h e  p r ima ry  containment 
f o l l o w i n g  a l o s s  o f  coo lan t  acc iden t  (LOCA). The pr imary  
containment hydrogen recombiner accompl i shes  t h i s  by 
recombining hydrogen and oxygen t o  fo rm water  vapor. The 
water  vapor i s  r e tu rned  t o  t h e  p r imary  containment, thus  
e l  i m i n a t  i n g  any d ischarge t o  t h e  environment . The pr imary  
containment hydrogen recombiner i s  manual ly  i n i t i a t e d ,  s i nce  
f l a m m a b i l i t y  l i m i t s  would no t  be reached u n t i l  severa l  hours 
a f t e r  a Design Bas is  Accident  (DBA). 

The pr imary  containment hydrogen recombiner f u n c t i o n s  t o  
ma in ta i n  t h e  hydrogen gas concen t ra t i on  w i t h i n  t h e  
containment a t  o r  below t h e  f l a m m a b i l i t y  l i m i t  o f  4.0 volume 
percent  (v/o) f o l l o w i n g  a pos tu la ted  LOCA. I t  i s  f u l l y  
redundant and cons i s t s  o f  two 100% c a p a c i t y  subsystems. 
Each pr imary  containment hydrogen recombiner c o n s i s t s  o f  an 
enclosed blower assembly, hea ter  sec t ion ,  r e a c t i o n  chamber, 
d i r e c t  con tac t  water  spray gas coo le r ,  water  separator ,  and 
associated p ip i ng ,  va lves,  and inst ruments.  

The pr imary  containment hydrogen recombiner wi 11 be manual ly 
i n i t i a t e d  f rom t h e  main c o n t r o l  room when t h e  hydrogen gas 
concen t ra t i on  i n  t h e  p r imary  containment reaches 
approx imate ly  1 v/o. When t h e  p r imary  containment i s  
i n e r t e d  (oxygen concen t ra t i on  < 3.5 v/o), t h e  p r imary  
containment hydrogen recombiner w i l l  on1 y f u n c t i o n  u n t i l  t h e  
oxygen i s  used up (2.0 v/o hydrogen combines w i t h  1.0 v/o 
oxygen). Two recombiners a re  p rov ided  t o  meet t h e  
requi rement  f o r  redundancy and independence. Each 
recombiner i s  powered f rom a separate Engineered Sa fe t y  
Feature bus and i s  p rov ided  w i t h  separate power panel and 
c o n t r o l  panel .  

(cont inued)  
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BASES 

BACKGROUND The process gas c i r c u l a t i n g  through t h e  heater ,  t h e  r e a c t i o n  
(cont inued)  chambfr, and t h e  c o o l e r  i s  a u t o m a t i c a l l y  r egu la ted  t o  

255 m / h  by t h e  use o f  an o r i f i c e  p l a t e  i n - s t a l l e d  i n  t h e  
coo le r .  The process gas i s  heated t o  718'C. The hydrogen and 
oxygen gases a re  recombined i n t o  water  vapor, which i s  then  
condensed i n  t h e  water  spray gas c o o l e r  by t h e  assoc ia ted  
r e s i d u a l  heat removal subsystem and d ischarged w i t h  some o f  
t h e  e f f l u e n t  process gas t o  t h e  wetwe l l .  The m a j o r i t y  o f  
t h e  cooled, e f f l u e n t  process gas i s  mixed w i t h  t h e  incoming 
process gas t o  d i l u t e  t h e  incoming gas p r i o r  t o  t h e  m i x t u r e  
e n t e r i n g  t h e  heater  sec t i on .  

APPLICABLE The pr imary  containment hydrogen recombiner p rov ides  t h e  
SAFETY ANALYSES c a p a b i l i t y  o f  c o n t r o l l i n g  t h e  b u l k  hydrogen concen t ra t i on  i n  

p r imary  containment t o  l e s s  than  t h e  lower flammable 
concen t ra t i on  o f  4.0 v/o f o l l o w i n g  a DBA. Th i s  c o n t r o l  
would prevent  a p r imary  containment wide hydrogen burn, thus  
ensur ing  t h a t  pressure and temperature c o n d i t i o n s  assumed i n  
t h e  ana l ys i s  are n o t  exceeded. The l i m i t i n g  DBA r e l a t i v e  t o  
hydrogen genera t ion  i s  a LOCA. 

Hydrogen may accumulate i n  p r imary  containment f o l l o w i n g  a 
LOCA as a r e s u l t  o f :  

a. A metal steam r e a c t i o n  between t h e  z i rcon ium f u e l  r o d  
c l add ing  and t h e  r e a c t o r  coo lan t ;  o r  

b. R a d i o l y t i c  decomposit ion o f  water  i n  t h e  Reactor 
Coolant System. 

To eva lua te  t h e  p o t e n t i a l  f o r  hydrogen accumulat ion i n  
p r imary  containment f o l l o w i n g  a LOCA, t h e  hydrogen 
genera t ion  i s  c a l c u l a t e d  as a f u n c t i o n  o f  t ime  f o l l o w i n g  t h e  
i n i t i a t i o n  o f  t h e  acc ident .  Assumptions recommended by 
Reference 3 are  used t o  maximize t h e  amount o f  hydrogen 
ca l cu la ted .  

The c a l c u l a t i o n  con f i rms t h a t  when t h e  m i t i g a t i n g  systems 
are  ac tua ted  i n  accordance w i t h  emergency procedures, t h e  
peak hydrogen concen t ra t i on  i n  t h e  p r imary  containment i s  
4.0 v/o (Ref. 4 ) .  

The pr imary  containment hydrogen recombiners s a t i s f y  
C r i t e r i o n  3 o f  t h e  NRC P o l i c y  Statement. 

(cont inued)  
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BASES 

LC0 Two pr imary  containment hydrogen recombiners must be 
OPERABLE. Th i s  ensures ope ra t i on  o f  a t  l e a s t  one p r ima ry  
containment hydrogen recombiner subsystem i n  t h e  even t  o f  a 
wors t  case s i n g l e  a c t i v e  f a i l u r e .  

Operat ion w i t h  a t  l e a s t  one p r imary  containment hydrogen 
recombiner subsystem ensures t h a t  t h e  pos t  LOCA hydrogen 
concen t ra t i on  can be prevented f rom exceeding t h e  
f l a m m a b i l i t y  l i m i t .  

APPLICABILITY I n  MODES 1 and 2, t h e  two p r imary  containment hydrogen 
recombiners a re  r equ i r ed  t o  c o n t r o l  t h e  hydrogen 
concen t ra t i on  w i t h i n  p r imary  containment below i t s  
f l a m m a b i l i t y  l i m i t  o f  4.0 v/o f o l l o w i n g  a LOCA, assuming a 
wors t  case s i n g l e  f a i l u r e .  

I n  MODE 3, bo th  t h e  hydrogen p roduc t i on  r a t e  and t h e  t o t a l  
hydrogen produced a f t e r  a LOCA would be l e s s  than  t h a t  
c a l c u l a t e d  f o r  t h e  DBA LOCA. Also, because o f  t h e  l i m i t e d  
t ime  i n  t h i s  MODE, t h e  p r o b a b i l i t y  o f  an acc iden t  r e q u i r i n g  
t h e  p r imary  containment hydrogen recombiner i s  low.  
Therefore,  t h e  p r imary  containment hydrogen recombi ne r  i s  
n o t  r equ i r ed  i n  MODE 3. 

I n  MODES 4 and 5, t h e  p r o b a b i l i t y  and consequences o f  a LOCA 
a re  low due t o  t h e  pressure and temperature l i m i t a t i o n s  i n  
these MODES. Therefore,  t h e  p r imary  containment hydrogen 
recombiner i s  n o t  r equ i r ed  i n  these MODES. 

ACTIONS !Ll 

With one p r imary  containment hydrogen recombiner inoperable,  
t h e  inoperab le  recombiner must be r e s t o r e d  t o  OPERABLE 
s t a t u s  w i t h i n  30 days. I n  t h i s  Cond i t ion ,  t h e  remain ing  
OPERABLE recombiner i s  adequate t o  per fo rm t h e  hydrogen 
c o n t r o l  f unc t i on .  However, t h e  o v e r a l l  r e l i a b i l i t y  i s  
reduced because a s i n g l e  f a i  1 u r e  i n  t h e  OPERABLE recombi ne r  
cou ld  r e s u l t  i n  reduced hydrogen c o n t r o l  c a p a b i l i t y .  The 
30 day Complet ion Time i s  based on t h e  low p r o b a b i l i t y  o f  
t h e  occurrence o f  a LOCA t h a t  would generate hydrogen i n  
amounts capable o f  exceeding t h e  f l a m m a b i l i t y  l i m i t ,  t h e  
amount o f  t ime a v a i l a b l e  a f t e r  t h e  event  f o r  ope ra to r  a c t i o n  

(cont inued)  
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BASES 

ACTIONS (cont inued)  
(cont inued)  

t o  p revent  exceeding t h i s  l i m i t ,  and t h e  low p r o b a b i l i t y  o f  
f a i l u r e  o f  t h e  OPERABLE pr imary  containment hydrogen 
recombiner. 

Required Ac t i on  A. l  has been 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  p r o v i s i o n s  o f  LC0 3.0.4 a re  n o t  app l i cab le .  As a 
r e s u l t ,  a MODE change i s  a l lowed when one recombiner i s  
inoperab le .  Th is  al lowance i s  p rov ided  because o f  t h e  low 
p r o b a b i l i t y  o f  t h e  occurrence o f  a LOCA t h a t  would generate 
hydrogen i n  amounts capable o f  exceeding t h e  f l a m n a b i l i t y  
l i m i t ,  t h e  l ow  p r o b a b i l i t y  o f  t h e  f a i l u r e  o f  t h e  OPERABLE 
subsystem, and t h e  amount o f  t ime a v a i l a b l e  a f t e r  a 
pos tu la ted  LOCA f o r  opera to r  a c t i o n  t o  p revent  exceeding t h e  
f l a m m a b i l i t y  l i m i t .  

8.1 and 0.2 

Wi th two pr imary  containment hydrogen recombiners 
inoperable,  t h e  a b i l i t y  t o  per fo rm t h e  hydrogen c o n t r o l  
f u n c t i o n  v i a  a l t e r n a t e  c a p a b i l i t i e s  must be v e r i f i e d  by 
a d m i n i s t r a t i v e  means w i t h i n  1 hour. The a1 t e r n a t e  hydrogen 
c o n t r o l  capab i l  i t i e s  a re  p rov ided  by  t h e  atmospheric c o n t r o l  
system (ACS). The 1 hour Completion Time a l l ows  a 
reasonable p e r i o d  o f  t ime  t o  v e r i f y  t h a t  a l o s s  o f  hydrogen 
c o n t r o l  f u n c t i o n  does n o t  e x i s t .  Both t h e  i n i t i a l  
v e r i f i c a t i o n  and a1 1 subsequent v e r i f i c a t i o n s  may be 
performed as an a d m i n i s t r a t i v e  check by examining l o g s  o r  
o t h e r  i n f o r m a t i o n  t o  determine t h e  a v a i l a b i l i t y  o f  t h e  
a l t e r n a t e  hydrogen c o n t r o l  system. I t  does n o t  mean t o  
per fo rm t h e  Su rve i l l ances  needed t o  demonstrate OPERABILITY 
o f  t h e  a l t e r n a t e  hydrogen c o n t r o l  system. I f  t h e  a b i l i t y  t o  
per form t h e  hydrogen c o n t r o l  f u n c t i o n  i s  mainta ined,  
con t inued ope ra t i on  i s  pe rm i t t ed  w i t h  two hydrogen 
recombiners inoperab le  f o r  up t o  7 days. Seven days i s  a 
reasonable t ime t o  a l l o w  two hydrogen recombiners t o  be 
inoperab le  because t h e  hydrogen c o n t r o l  f u n c t i o n  i s  
ma in ta ined  and because o f  t h e  l ow  p r o b a b i l i t y  o f  t h e  
occurrence o f  a LOCA t h a t  would generate hydrogen i n  t h e  
amounts capable o f  exceeding t h e  f l a m m a b i l i t y  1 i m i t .  

(cont inued)  
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ACTIONS c ~ l  
(cont inued)  

I f  any Required Ac t i on  and assoc ia ted  Complet ion Time cannot 
be met, t h e  p l a n t  must be brought  t o  a MODE i n  which t h e  LC0 
does n o t  apply .  To achieve t h i s  s ta tus ,  t h e  p l a n t  must be 
brought  t o  a t  l e a s t  MODE 3 w i t h i n  12 hours. The a l lowed 
Completion Time o f  12 hours i s  reasonable, based on 
ope ra 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  cha l l eng ing  
p l a n t  systems. 

SURVEILLANCE SR 3.6.3.1.1 and SR 3.6.3.1.Z 
REOUIREMENTS 

Performance o f  a system f u n c t i o n a l  t e s t  f o r  each p r ima ry  
containment hydrogen recombiner ensures t h a t  t h e  recombiners 
a r e  OPERABLE and can a t t a i n  and s u s t a i n  t h e  temperature 
necessary f o r  hydrogen recombinat ion.  In p a r t i c u l a r ,  SR 
3.6.3.1.1 v e r i f i e s ,  every 6 months, t h a t  t h e  minimum heater  
sheath temperature increases t o  [316'C] i n  
< [1.5 hours]  and t h a t  i t  i s  ma in ta ined  > [316'C] f o r  
> [2]  hours t h e r e a f t e r  t o  check t h e  a b i l i t y  o f  t h e  
recombiner t o  f u n c t i o n  p r o p e r l y  (and t o  make sure t h a t  
s i g n i f i c a n t  hea ter  elements a re  n o t  burned o u t ) .  
A d d i t i o n a l l y ,  SR 3.6.3.1.2 v e r i f i e s ,  every  18 months, t h a t  
t h e  r e a c t i o n  chamber temperature increases t o  t [ 62 l0C ]  i n  
[2 ]  hours and t h a t  i t  i s  mainta ined > [636'C] and < [662'C] 
f o r  t [ 2 ]  hours. 

Operat ing experience has shown t h a t  these components u s u a l l y  
pass t h e  Su rve i l l ance  when performed a t  t h e  6 and 18 month 
Frequencies, r e s p e c t i v e l y .  Therefore,  these Frequencies 
were concluded t o  be acceptable f rom a r e 1  i a b i l  i ty 
s tandpo in t .  

Th is  SR ensures t h e r e  a re  no phys i ca l  problems t h a t  cou ld  
a f f e c t  recombiner opera t ion .  Since t h e  recombiners a re  
mechan ica l l y  passive, except f o r  t h e  blower assemblies, 
they  a re  sub jec t  t o  o n l y  minimal mechanical f a i l u r e .  The 
o n l y  c r e d i b l e  f a i l u r e s  i n v o l v e  l o s s  o f  power o r  b lower 
f unc t i on ,  blockage o f  t h e  i n t e r n a l  f l o w  path, m i s s i l e  
impact, e t c .  A v i s u a l  i n s p e c t i o n  i s  s u f f i c i e n t  t o  determine 

(cont inued)  
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SURVEILLANCE SR 3.6.3.1.3 (cont inued)  
REQUIREMENTS 

(con t inued)  abnormal cond i t i ons  t h a t  cou ld  cause such f a i l u r e s .  
Operat ing experience has shown t h a t  these components u s u a l l y  
pass t h e  Su rve 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 f rom a re1  i a b i l  i t y  s tandpo in t .  

Th is  SR requ i res  performance o f  a r e s i s t a n c e  t o  ground t e s t  
o f  each heater  phase t o  make sure t h a t  t he re  a re  no 
de tec tab le  grounds i n  any heater  phase. Th i s  i s  
accomplished by v e r i f y i n g  t h a t  t h e  res i s tance  t o  ground f o r  
any heater  phase i s  > [10,000] ohms. 

Operat ing experience has shown t h a t  these components u s u a l l y  
pass t h e  Su rve 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 tandpoint .  

REFERENCES 1. 10 CFR 50.44. 

2. 10 CFR 50, Appendix A, GDC 41. 

3 .  Regulatory Guide 1.7, Rev is ion  1. 

4. DCD T i e r  2, Sec t ion  6.2.5. 
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B 3.6 CONTAINMENT SYSTEMS 

El 3.6.3.2 Primary Containment Oxygen Concentrat ion 

BASES - 
BACKGROUND A l l  nuc lea r  r e a c t o r s  must be designed t o  w i t hs tand  events 

t h a t  generate hydrogen e i t h e r  due t o  t h e  z i r con ium meta l  
water  r e a c t i o n  i n  t h e  core o r  due t o  r a d i o l y s i s .  

The pr imary  method t o  c o n t r o l  combust ib le  gases i s  t o  i n e r t  
t h e  p r imary  containment. Wi th  t h e  p r imary  containment 
i n e r t ,  t h a t  i s ,  oxygen concen t ra t i on  < 3.5 volume percent  
(v/o), a combust ib le  m i x t u r e  cannot be p resent  i n  t h e  
p r imary  containment f o r  any hydrogen concent ra t ion .  The 
c a p a b i l i t y  t o  i n e r t  t h e  p r imary  containment and m a i n t a i n  
oxygen < 3.5 v/o works t oge the r  w i t h  t h e  hydrogen 
recombiners (LC0 3.6.3.1, "Pr imary Containment Hydrogen 
Recombiners") t o  p rov ide  redundant and d i v e r s e  methods t o  
m i t i g a t e  events t h a t  produce hydrogen. For  example, an 
event  t h a t  r a p i d l y  generates hydrogen f rom z i r con ium metal 
water  r e a c t i o n  w i l l  r e s u l t  i n  excessive hydrogen i n  p r imary  
containment, b u t  oxygen concen t ra t i on  w i l l  remain < 3.5 v/o 
and no combustion can occur. Long te rm gene ra t i on  o f  bo th  
hydrogen and oxygen f rom r a d i o l y t i c  decomposit ion o f  water  
may e v e n t u a l l y  r e s u l t  i n  a combust ib le  m i x t u r e  i n  p r imary  
containment, except t h a t  t h e  hydrogen recombiners remove 
hydrogen and oxygen gases f a s t e r  than  they  can be produced 
f rom r a d i o l y s i s  and again no combustion can occur. Th i s  LC0 
ensures t h a t  oxygen concen t ra t i on  does n o t  exceed 3.5 v/o 
d u r i n g  ope ra t i on  i n  t h e  a p p l i c a b l e  cond i t i ons .  

APPLICABLE 
SAFETY ANALYSES 

The Reference 1 c a l c u l a t i o n s  assume t h a t  t h e  p r ima ry  
containment i s  i n e r t e d  when a Design Basis  Accident  l o s s  o f  
coo lan t  acc iden t  occurs. Thus, t h e  hydrogen assumed t o  be 
re leased t o  t h e  p r imary  containment as a r e s u l t  o f  meta l  
water  r e a c t i o n  i n  t h e  r e a c t o r  core  w i l l  n o t  produce 
combust ib le  gas mix tu res  i n  t h e  p r imary  containment. 
Oxygen, which i s  subsequently generated by r a d i o l y t i c  
decomposit ion o f  water,  i s  recombined by t h e  hydrogen 
recombiners (LC0 3.6.3.1) more r a p i d l y  than  i t  i s  produced. 

Primary containment oxygen concen t ra t i on  s a t i s f i e s  C r i t e r i o n  
2 o f  t h e  NRC P o l i c y  Statement. 

(cont inued)  
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The pr imary  containment oxygen concen t ra t i on  i s  mainta ined 
< 3 . 5  v/o t o  ensure t h a t  an event t h a t  produces any amount 
o f  hydrogen does n o t  r e s u l t  i n  a combust ib le  m i x t u r e  i n s i d e  
pr imary containment. 

APPLICABILITY The pr imary  containment oxygen concent ra t ion  must be w i t h i n  
t h e  s p e c i f i e d  l i m i t  when pr imary  containment i s  i ne r t ed ,  
except as a l lowed by t he  r e l a x a t i o n s  du r i ng  s t a r t u p  and 
shutdown addressed below. The pr imary  containment must be 
i n e r t  i n  MODE 1, s ince  t h i s  i s  t h e  c o n d i t i o n  w i t h  t h e  
h ighes t  p r o b a b i l i t y  o f  an event t h a t  cou ld  produce hydrogen. 

I n e r t i n g  t he  pr imary containment i s  an ope ra t i ona l  problem 
because i t  prevents containment access w i t h o u t  an 
appropr ia te  b rea th ing  apparatus. Therefore, t h e  p r imary  
containment i s  i n e r t e d  as l a t e  as poss ib l e  i n  t h e  p l a n t  
s t a r t u p  and de - i ne r ted  as soon as poss ib l e  i n  t h e  p l a n t  
shutdown. As l ong  as r e a c t o r  power i s  < 15% RTP, t h e  
p o t e n t i a l  f o r  an event t h a t  generates s i g n i f i c a n t  hydrogen 
i s  low and t he  p r imary  containment need n o t  be i n e r t .  
Furthermore, t he  p r o b a b i l i t y  o f  an event t h a t  generates 
hydrogen occu r r i ng  w i t h i n  t he  f i r s t  24 hours o f  a s ta r t up ,  
o r  w i t h i n  t h e  l a s t  24 hours be fo re  a shutdown, i s  low enough 
t h a t  these "windows," when t h e  p r imary  containment i s  n o t  
i ne r t ed ,  are a l s o  j u s t i f i e d .  The 24 hour t ime  p e r i o d  i s  a 
reasonable amount o f  t ime t o  a l l o w  p l a n t  personnel t o  
per form i n e r t i n g  o r  d e - i n e r t i n g .  

ACTIONS Lu 

I f  oxygen concen t ra t i on  i s  L 3 .5  v/o a t  any t ime  w h i l e  
ope ra t i ng  i n  MODE 1, w i t h  t he  except ion  o f  t he  r e l a x a t i o n s  
a l lowed du r i ng  s t a r t u p  and shutdown, oxygen concen t ra t i on  
must be res to red  t o  < 3.5 v/o w i t h i n  24 hours. The 24 hour 
Completion Time i s  a l lowed when oxygen concen t ra t i on  i s  
L 3 .5  v/o because o f  t he  a v a i l a b i l i t y  o f  o the r  hydrogen 
m i  t i g a t i n g  systems (e.g., hydrogen recombiners) and t h e  low 
p r o b a b i l i t y  o f  an event t h a t  would generate s i g n i f i c a n t  
amounts o f  hydrogen occu r r i ng  du r i ng  t h i s  pe r i od .  

(cont inued)  
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ACTIONS 
(cont inued)  

u 
I f  oxygen concent ra t ion  cannot be r e s t o r e d  t o  w i t h i n  l i m i t s  
w i t h i n  t h e  r e q u i r e d  Completion Time, t h e  p l a n t  must be 
brought  t o  a MODE i n  which t h e  LC0 does n o t  apply .  To 
achieve t h i s  s ta tus ,  power must be reduced t o  5 15% RPT 
w i t h i n  8 hours. The 8 hour Completion Time i s  reasonable, 
based on ope ra t i ng  experience, t o  reduce r e a c t o r  power 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  
cha l l eng ing  p l a n t  systems. 

SURVEILLANCE SR 3 .6 .3 .2 .1  
REQUIREMENTS 

The pr imary  containment must be determined t o  be i n e r t  by 
v e r i f y i n g  t h a t  oxygen concen t ra t i on  i s  < 3.5  v/o. The 7 day 
Frequency i s  based on t h e  slow r a t e  a t  which oxygen 
concen t ra t i on  can change and on o the r  i n d i c a t i o n s  o f  
abnormal cond i t i ons  (which would l e a d  t o  more f requent  
checking by opera to rs  i n  accordance w i t h  p l a n t  procedures).  
Also, t h i s  Frequency has been shown t o  be acceptable through 
ope ra t i ng  experience. 

REFERENCES 1. DCD T i e r  2, Sect ion  6 .2 .5 .  
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B 3.6 CONTAINMENT SYSTEMS 

B 3.6.4.1 Secondary Containment 

BASES 

BACKGROUND The f u n c t i o n  o f  t h e  secondary containment i s  t o  con ta in ,  
d i l u t e ,  and h o l d  up f i s s i o n  products t h a t  may l e a k  f rom 
pr imary  containment f o l l o w i n g  a Design Bas is  Acc iden t  (DBA). 
I n  con junc t i on  w i t h  ope ra t i on  o f  t h e  Standby Gas Treatment 
(SGT) System and c l o s u r e  o f  c e r t a i n  va lves  whose l i n e s  
pene t ra te  t h e  secondary containment, t h e  secondary 
containment i s  designed t o  reduce t h e  a c t i v i t y  l e v e l  o f  t h e  
f i s s i o n  products p r i o r  t o  r e l ease  t o  t h e  environment and t o  
i s o l a t e  and con ta in  f i s s i o n  products t h a t  a r e  re leased 
d u r i n g  c e r t a i n  opera t ions  t h a t  t ake  p lace  i n s i d e  p r ima ry  
containment, when pr imary  containment i s  n o t  r e q u i r e d  t o  be 
OPERABLE, o r  t h a t  take  p lace  ou t s i de  p r imary  containment. 

The secondary containment i s  a s t r u c t u r e  t h a t  comple te ly  
encloses t h e  p r imary  containment and those components t h a t  
may be pos tu la ted  t o  con ta in  p r imary  system f l u i d .  Th is  
s t r u c t u r e  forms a c o n t r o l  volume t h a t  serves t o  h o l d  up and 
d i l u t e  t h e  f i s s i o n  products.  I t  i s  p o s s i b l e  f o r  t h e  
pressure i n  t h e  c o n t r o l  volume t o  r i s e  r e l a t i v e  t o  t h e  
environmental pressure (e.g., due t o  pump and motor heat  
l o a d  add i t i ons ) .  To p revent  ground l e v e l  e x f i l  t r a t i o n  w h i l e  
a l l o w i n g  t h e  secondary containment t o  be designed as a 
convent ional  s t r u c t u r e ,  t h e  secondary containment r e q u i r e s  
suppor t  systems t o  ma in ta i n  t h e  c o n t r o l  volume pressure a t  
l e s s  than  t h e  ex te rna l  pressure. Requirements f o r  these 
systems are  s p e c i f i e d  separa te ly  i n  LC0 3.6.4.2, "Secondary 
Containment I s o l a t i o n  Valves (SCIVs)," and LC0 3.6.4.3, 
"Standby Gas Treatment (SGT) System." 

APPLICABLE There a re  two p r i n c i p a l  acc idents f o r  which c r e d i t  i s  
SAFETY ANALYSES taken f o r  secondary containment OPERABILITY. These are  a 

l o s s  o f  coo lan t  acc iden t  (LOCA) (Ref.  1) and a f u e l  hand l i ng  
acc iden t  i n s i d e  secondary containment (Ref.  2 ) .  The 
secondary containment performs no a c t i v e  f u n c t i o n  i n  
response t o  each o f  these l i m i t i n g  events; however, i t s  l e a k  
t i g h t n e s s  i s  r e q u i r e d  t o  ensure t h a t  t h e  re l ease  o f  
r a d i o a c t i v e  m a t e r i a l s  f rom t h e  p r imary  containment i s  
r e s t r i c t e d  t o  those leakage paths and assoc ia ted  leakage 
r a t e s  assumed i n  t h e  acc iden t  ana l ys i s ,  and t h a t  f i s s i o n  

(cont inued)  

ABWR TS B 3.6-70   Design Contro l  DocumntITier  2 

25A5675AU Revision 5



Secondary Containment 
B 3.6.4.1 

BASES 

APPLICABLE produc ts  entrapped w i t h i n  t h e  secondary containment 
SAFETY ANALYSES s t r u c t u r e  w i l l  be t r e a t e d  by t h e  SGT System p r i o r  t o  

(cont inued)  d ischarge  t o  t h e  environment. 

Secondary containment s a t i s f i e s  C r i t e r i o n  3 o f  t h e  NRC 
Pol i c y  Statement. 

LC0 An OPERABLE secondary containment p rov ides  a c o n t r o l  volume 
i n t o  which f i s s i o n  p roduc ts  t h a t  bypass o r  l e a k  f rom pr imary  
containment, o r  a re  re leased f rom t h e  r e a c t o r  coo lan t  
pressure boundary components l o c a t e d  i n  secondary 
containment, can be d i l u t e d  and processed p r i o r  t o  r e l ease  
t o  t h e  environment. For t h e  secondary containment t o  be 
considered OPERABLE, i t  must have adequate l e a k  t i g h t n e s s  t o  
ensure t h a t  t h e  r e q u i r e d  vacuum can be e s t a b l i s h e d  and 
mainta ined.  

APPLICABILITY I n  MODES 1, 2, and 3, a LOCA cou ld  l e a d  t o  a f i s s i o n  p roduc t  
r e l ease  t o  p r imary  containment t h a t  l e a k s  t o  secondary 
containment. Therefore,  secondary containment OPERABILITY 
i s  r e q u i r e d  d u r i n g  t h e  same ope ra t i ng  c o n d i t i o n s  t h a t  
r e q u i r e  p r imary  containment OPERABILITY. 

I n  MODES 4 and 5, t h e  p r o b a b i l i t y  and consequences o f  t h e  
LOCA a re  reduced due t o  t h e  p ressure  and temperature 
l i m i t a t i o n s  i n  these MODES. Therefore,  m a i n t a i n i n g  
secondary containment OPERABLE i s  n o t  r e q u i r e d  i n  MODE 4 
o r  5 t o  ensure a c o n t r o l  volume, except  f o r  o t h e r  s i t u a t i o n s  
f o r  which s i g n i f i c a n t  re leases  o f  r a d i o a c t i v e  m a t e r i a l  can 
be pos tu la ted ,  such as d u r i n g  opera t ions  w i t h  a p o t e n t i a l  
f o r  d r a i n i n g  t h e  r e a c t o r  vessel (OPDRVs), d u r i n g  CORE 
ALTERATIONS, o r  d u r i n g  movement o f  i r r a d i a t e d  f u e l  
assemblies i n  t h e  p r imary  o r  secondary containment. 

ACTIONS !u 
I f  secondary containment i s  inoperable,  i t  must be r e s t o r e d  
t o  OPERABLE s t a t u s  w i t h i n  4 hours. The 4 hour  Complet ion 
Time prov ides  a p e r i o d  o f  t ime  t o  c o r r e c t  t h e  problem t h a t  
i s  commensurate w i t h  t h e  importance o f  m a i n t a i n i n g  secondary 

(cont inued)  
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ACTIONS (cont inued) 
(cont inued) 

containment du r i ng  MODES 1, 2, and 3. Th is  t ime  p e r i o d  a l so  
ensures t h a t  t he  p r o b a b i l i t y  o f  an acc ident  ( r e q u i r i n g  
secondary containment OPERABILITY) occu r r i ng  d u r i n g  per iods  
where secondary containment i s  inoperab le  i s  minimal.  

8.1 and B.? 

I f  secondary containment cannot be r e s t o r e d  t o  OPERABLE 
s ta tus  w i t h i n  t h e  requ i red  Completion Time, t h e  p l a n t  must 
be brought t o  a MODE i n  which t h e  LC0 does n o t  apply. To 
achieve t h i s  s ta tus ,  t h e  p l a n t  must be brought  t o  a t  l e a s t  
MODE 3 w i t h i n  12 hours and t o  MODE 4 w i t h i n  36 hours. The 
a l lowed Completion Times are reasonable, based on ope ra t i ng  
experience, t o  reach t h e  requ i red  p l a n t  cond i t i ons  from f u l l  
power cond i t i ons  i n  an o r d e r l y  manner and w i thou t  
cha l l eng ing  p l a n t  systems. 

C.1.  C.2. and C.3 

Movement o f  i r r a d i a t e d  f u e l  assemblies i n  t h e  secondary 
containment, CORE ALTERATIONS, and OPDRVs can be pos tu la ted  
t o  cause f i s s i o n  product  re lease t o  t h e  secondary 
containment. I n  such cases, t he  secondary containment i s  
t h e  o n l y  b a r r i e r  t o  re lease o f  f i s s i o n  products t o  t h e  
environment. CORE ALTERATIONS and movement o f  i r r a d i a t e d  
f u e l  assemblies must be immediately suspended i f  t h e  
secondary containment i s  inoperable.  

Suspension o f  these a c t i v i t i e s  s h a l l  n o t  p rec lude complet ing 
an a c t i o n  t h a t  invo lves  moving a component t o  a sa fe  
p o s i t i o n .  Also, a c t i o n  must be immediately i n i t i a t e d  t o  
suspend OPDRVs t o  min imize t h e  p r o b a b i l i t y  o f  a vessel 
draindown and subsequent p o t e n t i a l  f o r  f i s s i o n  produc t  
re lease.  Act ions must cont inue u n t i l  OPDRVs a re  suspended. 

Required Ac t i on  C . l  has been mod i f i ed  by a Note s t a t i n g  t h a t  
LC0 3.0.3 i s  n o t  app l i cab le .  I f  moving i r r a d i a t e d  f u e l  
assemblies w h i l e  i n  MODE 4 o r  5, LC0 3.0.3 would n o t  spec i f y  
any ac t i on .  I f  moving i r r a d i a t e d  f u e l  assemblies w h i l e  i n  
MODE 1, 2, o r  3, t he  f u e l  movement i s  independent o f  r e a c t o r  
operat ions.  Therefore, i n  e i t h e r  case, i n a b i l i t y  t o  suspend 

(cont inued) 
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ACTIONS C . 1 .  C.2. and C.3 (cont inued)  
(cont inued)  

movement o f  i r r a d i a t e d  f u e l  assemblies would n o t  be a 
s u f f i c i e n t  reason t o  r e q u i r e  a r e a c t o r  shutdown. 

SURVEILLANCE SR 3 .6 .4 .1 .1  
REOUIREMENTS . 

Th is  SR ensures t h a t  t h e  secondary containment boundary i s  
s u f f i c i e n t l y  l e a k  t i g h t  t o  p rec lude  e x f i l t r a t i o n  under 
expected wind cond i t i ons .  The 24 hour  Frequency o f  t h i s  SR 
was developed based on ope ra t i ng  exper ience r e 1  a ted  t o  
secondary containment vacuum v a r i a t i o n s  d u r i n g  t h e  
a p p l i c a b l e  MODES and t h e  low p r o b a b i l i t y  o f  a DBA o c c u r r i n g  
between su rve i l l ances .  

Furthermore, t h e  24 hour Frequency i s  considered adequate i n  
view o f  o t h e r  i n d i c a t i o n s  a v a i l a b l e  i n  t h e  c o n t r o l  room, 
i n c l u d i n g  alarms, t o  a l e r t  t h e  ope ra to r  t o  an abnormal 
secondary containment vacuum c o n d i t i o n .  

SR 3.6.4.1.2 and SR 3 .6 .4 .1 .3  

V e r i f y i n g  t h a t  secondary containment equipment hatches and 
access doors are c losed  ensures t h a t  t h e  i n f i l t r a t i o n  o f  
ou t s i de  a i r  o f  such a magnitude as t o  p reven t  m a i n t a i n i n g  
t h e  d e s i r e d  negat i ve  pressure does n o t  occur.  V e r i f y i n g  
t h a t  a l l  such openings a re  c losed  p rov ides  adequate 
assurance t h a t  e x f i l t r a t i o n  f rom t h e  secondary containment 
w i l l  n o t  occur.  Ma in ta i n i ng  secondary containment 
OPERABILITY r e q u i r e s  v e r i f y i n g  each door  i n  t h e  access 
opening i s  c losed,  except when t h e  access opening i s  be ing  
used f o r  normal t r a n s i e n t  e n t r y  and e x i t  ( then, a t  l e a s t  one 
door  must remain c losed) .  The 31 day Frequency f o r  these 
SRs has been shown t o  be adequate, based on ope ra t i ng  
experience, and i s  considered adequate i n  view o f  t h e  o t h e r  
i n d i c a t i o n s  o f  door and ha tch  s t a t u s  t h a t  a re  a v a i l a b l e  t o  
t h e  opera to r .  

SR 3.6.4.1.4 and SR 3.6.4.1.5 

The SGT System exhausts t h e  secondary containment atmosphere 
t o  t h e  environment through app rop r i a te  t rea tment  equipment. 

(cont inued)  
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SURVEILLANCE SR 3.6.4.1.4 and SR 3.6.4.1.5 (cont inued)  
REQUIREMENTS 

(cont inued)  To ensure t h a t  a l l  f i s s i o n  p roduc ts  a re  t rea ted ,  SR 
3.6.4.1.4 v e r i f i e s  t h a t  t h e  SGT System w i l l  r a p i d l y  
e s t a b l i s h  and ma in ta in  a pressure i n  t h e  secondary 
containment t h a t  i s  l e s s  than  t h e  lowest  p o s t u l a t e d  pressure 
ex te rna l  t o  t h e  secondary containment boundary. Th i s  i s  
conf i rmed by demonstrat ing t h a t  one SGT subsystem w i l l  draw 
down t h e  secondary containment t o  2 6.4 nun o f  water  gauge 
vacuum i n  < 120 seconds. Th i s  cannot be accomplished i f  t h e  
secondary containment boundary i s  n o t  i n t a c t .  SR 3.6.4.1.5 
demonstrates t h a t  one SGT subsystem can ma in ta in  t 6.4 mm o f  
water  gauge vacuum f o r  1 hour a t  a f l o w  r a t e  < 6800 m3/h. 
The 1 hour t e s t  p e r i o d  a l lows secondary containment t o  be i n  
thermal e q u i l i b r i u m  a t  steady s t a t e  cond i t i ons .  Therefore, 
these two t e s t s  a re  used t o  ensure secondary containment 
boundary i n t e g r i t y .  Since these SRs are  secondary 
containment t es t s ,  they need n o t  be performed w i t h  each SGT 
subsystem. The SGT subsystems are t e s t e d  on a STAGGERED 
TEST BASIS, however, t o  ensure t h a t  i n  a d d i t i o n  t o  t h e  
requi rements o f  LC0 3.6.4.3, e i t h e r  SGT subsystem w i l l  
per form t h i s  t e s t .  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  
apply  d u r i n g  a p l a n 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  Su rve i l l ance  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 these 
components u s u a l l y  pass t h e  S u r v e i l l a n c e  when performed a t  
t h e  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 tandpo in t .  

REFERENCES 1. DCD T i e r  2, Sec t ion  15.6.5. 

2. DCD T i e r  2. Sec t ion  15.7.4. 
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B 3.6 CONTAINMENT SYSTEMS 

B 3 . 6 . 4 . 2  Secondary Containment I s o l a t i o n  Valves (SCIVs) 

BASES 

BACKGROUND The f u n c t i o n  o f  t h e  SCIVs, i n  combinat ion w i t h  o t h e r  
acc iden t  mi t i g a t i o n  systems, i s  t o  1  i m i t  f i s s i o n  p roduc t  
r e l ease  d u r i n g  and f o l l o w i n g  pos tu la ted  Design Bas is  
Accidents (DBAs) (Ref.  1). Secondary containment i s o l a t i o n  
w i t h i n  t h e  t ime l i m i t s  s p e c i f i e d  f o r  those i s o l a t i o n  va lves  
designed t o  c l o s e  a u t o m a t i c a l l y  ensures t h a t  f i s s i o n  
p roduc ts  t h a t  l e a k  f rom pr imary  containment f o l l o w i n g  a  DBA, 
o r  t h a t  a re  re leased du r i ng  c e r t a i n  ope ra t i ons  when pr imary  
containment i s  n o t  r equ i red  t o  be OPERABLE, o r  t ake  p lace  
ou t s i de  p r imary  containment, a re  ma in ta ined  w i t h i n  
a p p l i c a b l e  1  i m i t s .  

The OPERABILITY requi rements f o r  SCIVs h e l p  ensure t h a t  
adequate secondary containment l e a k  t i g h t n e s s  i s  ma in ta ined  
d u r i n g  and a f t e r  an acc iden t  by m in im iz i ng  p o t e n t i a l  pa ths  
t o  t h e  environment. These i s o l a t i o n  devices c o n s i s t  o f  
e i t h e r  passive devices o r  a c t i v e  (automat ic)  devices.  
Manual va lves,  de -ac t i va ted  automat ic  va lves  secured i n  
t h e i r  c losed p o s i t i o n  ( i n c l u d i n g  check va lves  w i t h  f l o w  
through t h e  va l ve  secured), and b l i n d  f l anges  a r e  considered 
pass ive  devices.  

Automatic SCIVs c l o s e  on a  secondary containment i s o l a t i o n  
s i gna l  t o  p revent  leakage o f  un t rea ted  r a d i o a c t i v e  m a t e r i a l  
f rom secondary containment f o l l o w i n g  a  DBA o r  o t h e r  
acc iden ts .  

Other pene t ra t i ons  a re  i s o l a t e d  by t h e  use o f  va lves  i n  t h e  
c losed p o s i t i o n  o r  b l i n d  f langes.  

APPLICABLE The SCIVs must be OPERABLE t o  ensure t h a t  secondary 
SAFETY ANALYSES containment i s  a  l e a k  t i g h t  b a r r i e r  t o  f i s s i o n  p roduc t  

re leases .  The p r i n c i p a l  acc iden ts  f o r  which secondary 
containment l e a k  t i g h t n e s s  i s  r e q u i r e d  a re  a  l o s s  o f  coo lan t  
acc iden t  (Ref.  l ) ,  and a  f u e l  hand l i ng  acc iden t  i n s i d e  
secondary containment (Ref.  2 ) .  The secondary containment 
performs no a c t i v e  f u n c t i o n  i n  response t o  e i t h e r  o f  these 
l i m i t i n g  events, bu t  i t s  l e a k  t i g h t n e s s  i s  r e q u i r e d  t o  

(cont inued)  
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APPLICABLE ensure t h a t  leakage f rom t h e  p r imary  containment i s  
SAFETY ANALYSES processed by t h e  Standby Gas Treatment (SGT) System be fo re  

(cont inued)  be ing  re leased t o  t h e  environment. 

Ma in ta i n i ng  SCIVs OPERABLE w i t h  i s o l a t i o n  t imes  w i t h i n  
1 i m i t s  ensures t h a t  f i s s i o n  p roduc ts  w i l l  remain t rapped 
i n s i d e  secondary containment so t h a t  they  can be t r e a t e d  by 
t h e  SGT System p r i o r  t o  d ischarge t o  t h e  environment. 

SCIVs s a t i s f y  C r i t e r i o n  3 o f  t h e  NRC P o l i c y  Statement. 

LC0 SCIVs form a p a r t  o f  t h e  secondary containment boundary. The 
SCIV s a f e t y  f u n c t i o n  i s  r e l a t e d  t o  c o n t r o l  o f  o f f s i t e  
r a d i a t i o n  re leases  r e s u l t i n g  f rom DBAs. 

The automat ic  power operated i s o l a t i o n  va lves  a r e  considered 
OPERABLE when t h e i r  i s o l a t i o n  t imes  are  w i t h i n  l i m i t s  and 
t h e  va lves  ac tua te  on an automat ic  i s o l a t i o n  s i gna l .  The 
va lves  covered by t h i s  LCO, a long w i t h  t h e i r  assoc ia ted  
s t r o k e  t imes, are l i s t e d  i n  Reference 3. 

The normal ly  c losed i s o l a t i o n  va lves  o r  b l i n d  f langes  a re  
considered OPERABLE when manual va lves  a re  closed, automat ic  
va lves  a re  de -ac t i va ted  and secured i n  t h e i r  c losed 
p o s i t i o n ,  and b l i n d  f langes  a re  i n  p lace .  These pass ive  
i s o l a t i o n  valves o r  devices a re  l i s t e d  i n  Reference 3. 

APPLICABILITY I n  MODES 1, 2, and 3, a  DBA cou ld  l e a d  t o  a f i s s i o n  p roduc t  
r e l ease  t o  t h e  p r imary  containment t h a t  l eaks  t o  t h e  
secondary containment. Therefore,  t h e  OPERABILITY o f  SCIVs 
i s  r equ i red .  

I n  MODES 4 and 5, t h e  p r o b a b i l i t y  and consequences o f  these 
events are reduced due t o  pressure and temperature 
l i m i t a t i o n s  i n  these MODES. Therefore,  m a i n t a i n i n g  SCIVs 
OPERABLE i s  n o t  r e q u i r e d  i n  MODE 4 o r  5, except  f o r  o t h e r  
s i t u a t i o n s  under which s i g n i f i c a n t  r a d i o a c t i v e  re leases  can 
be pos tu la ted ,  such as d u r i n g  opera t ions  w i t h  a p o t e n t i a l  
f o r  d r a i n i n g  t h e  r e a c t o r  vessel (OPDRVs), d u r i n g  

(cont inued)  

ABWR TS B 3.6-76   Design Control DocumntITier  2 

25A5675AU Revision 5



SCIVs 
B 3.6.4.2 

BASES 

APPLICABILITY CORE ALTERATIONS, o r  du r i ng  movement o f  i r r a d i a t e d  f u e l  
(cont inued)  assemblies i n  t h e  secondary containment.  Moving i r r a d i a t e d  

f u e l  assemblies i n  t h e  secondary containment may a l s o  occur  
i n  MODES 1, 2, and 3. 

ACTIONS The ACTIONS a re  mod i f i ed  by t h r e e  Notes. The f i r s t  Note 
a l l ows  pene t ra t i on  f l o w  paths t o  be u n i s o l a t e d  
i n t e r m i t t e n t l y  under a d m i n i s t r a t i v e  c o n t r o l s .  These 
c o n t r o l s  c o n s i s t  o f  s t a t i o n i n g  a  ded ica ted  opera to r ,  who i s  
i n  cont inuous communication w i t h  t h e  c o n t r o l  room, a t  t h e  
c o n t r o l s  o f  t h e  va lve.  I n  t h i s  way, t h e  p e n e t r a t i o n  can be 
r a p i d l y  i s o l a t e d  when a  need f o r  secondary containment 
i s o l a t i o n  i s  i nd i ca ted .  

The second Note p rov ides  c l a r i f i c a t i o n  t h a t  f o r  t h e  purpose 
o f  t h i s  LC0 separate Cond i t i on  e n t r y  i s  a l lowed f o r  each 
p e n e t r a t i o n  f l o w  path. 

The t h i r d  Note ensures app rop r i a te  remedia l  a c t i o n s  a re  
taken, i f  necessary, i f  t h e  a f f e c t e d  system(s) a re  rendered 
inoperab le  by an inoperab le  SCIV. 

A . l  and A . 2  

I n  t h e  event t h a t  t h e r e  are one o r  more p e n e t r a t i o n  f l o w  
paths w i t h  one SCIV inoperable,  t h e  a f f ec ted  p e n e t r a t i o n  
f l o w  pa th (s )  must be i s o l a t e d .  The method o f  i s o l a t i o n  must 
i nc l ude  t h e  use o f  a t  l e a s t  one i s o l a t i o n  b a r r i e r  t h a t  
cannot be adversely  a f f e c t e d  by a  s i n g l e  a c t i v e  f a i l u r e .  
I s o l a t i o n  b a r r i e r s  t h a t  meet t h i s  c r i t e r i o n  a re  a  c losed  and 
de -ac t i va ted  automat ic  SCIV, a  c losed  manual va lve,  and a  
b l i n d  f l ange .  For  pene t ra t i ons  i s o l a t e d  i n  accordance w i t h  
Required Ac t i on  A . l ,  t h e  va l ve  used t o  i s o l a t e  t h e  
pene t ra t i on  should be t h e  c l o s e s t  a v a i l a b l e  va l ve  t o  
secondary containment.  The Required A c t i o n  must be 
completed w i t h i n  t h e  8 hour Complet ion Time. The s p e c i f i e d  
t ime p e r i o d  i s  reasonable cons ide r i ng  t h e  t ime  r e q u i r e d  t o  
i s o l a t e  t h e  pene t ra t i on ,  and t h e  p r o b a b i l i t y  o f  a  DBA, which 
r e q u i r e s  t h e  SCIVs t o  c lose,  occu r r i ng  d u r i n g  t h i s  s h o r t  
t ime, i s  ve ry  low. 

For a f f e c t e d  pene t ra t i ons  t h a t  have been i s o l a t e d  i n  
accordance w i t h  Required Ac t i on  A. 1, t h e  a f f e c t e d  

(cont inued)  
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ACTIONS A. 1 and A.2 (cont inued)  
(cont inued)  

pene t ra t i on  must be v e r i f i e d  t o  be i s o l a t e d  on a p e r i o d i c  
bas is .  Th is  i s  necessary t o  ensure t h a t  secondary 
containment penet ra t ions  requ i red  t o  be i s o l a t e d  f o l l o w i n g  
an acc ident ,  bu t  no longer  capable o f  be ing au toma t i ca l l y  
i so la ted ,  w i l l  be i n  t h e  i s o l a t i o n  p o s i t i o n  should an event  
occur. The Completion Time o f  once per  31 days i s  
appropr ia te  because t he  valves a re  operated under 
a d m i n i s t r a t i v e  c o n t r o l s  and t h e  p r o b a b i l i t y  o f  t h e i r  
misal ignment i s  low. Th is  Required Ac t i on  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.  Rather, i t  i nvo l ves  
v e r i f i c a t i o n  t h a t  t he  a f f e c t e d  pene t ra t i on  remains i s o l a t e d .  

Required Ac t i on  A.2 i s  mod i f i ed  by a Note t h a t  app l i es  t o  
va lves and b l i n d  f langes  l oca ted  i n  h i g h  r a d i a t i o n  areas and 
a l lows them t o  be v e r i f i e d  c losed by use o f  a d m i n i s t r a t i v e  
c o n t r o l s .  A l low ing  v e r i f i c a t i o n  by a d m i n i s t r a t i v e  c o n t r o l s  
i s  considered acceptable, s ince  access t o  these areas i s  
t y p i c a l l y  r e s t r i c t e d .  Therefore, t h e  p r o b a b i l i t y  o f  
misal ignment o f  these valves, once t hey  have been v e r i f i e d  
t o  be i n  t he  proper  p o s i t i o n ,  i s  low. 

Wi th two SCIVs i n  one o r  more pene t ra t i on  f l o w  pa ths  
inoperable,  t he  a f f e c t e d  pene t ra t i on  f l o w  pa th  must be 
i s o l a t e d  w i t h i n  4 hours. The method o f  i s o l a t i o n  must 
i nc l ude  t he  use o f  a t  l e a s t  one i s o l a t i o n  b a r r i e r  t h a t  
cannot be adversely  a f f e c t e d  by a s i n g l e  a c t i v e  f a i l u r e .  
I s o l a t i o n  b a r r i e r s  t h a t  meet t h i s  c r i t e r i o n  a re  a c losed and 
de -ac t i va ted  automatic valve, a c losed manual va lve,  and a 
b l i n d  f lange.  The 4 hour Completion Time i s  reasonable, 
cons ider ing  t h e  t ime  r e q u i r e d  t o  i s o l a t e  t h e  pene t ra t i on  and 
t h e  p r o b a b i l i t y  o f  a  DBA, which r e q u i r e s  t h e  SCIVs t o  close, 
occu r r i ng  du r i ng  t h i s  sho r t  t ime, i s  ve ry  low. 

The Cond i t ion  has been mod i f i ed  by a Note s t a t i n g  t h a t  
Cond i t ion  B i s  o n l y  app l i cab le  t o  pene t ra t i on  f l o w  paths 
w i t h  two i s o l a t i o n  valves.  Th i s  c l a r i f i e s  t h a t  o n l y  
Cond i t ion  A i s  entered i f  one SCIV i s  inoperab le  i n  each o f  
two pene t ra t i ons .  

(cont inued)  
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ACTIONS C . l  and C.2  
(cont inued)  

I f  any Required A c t i o n  and assoc ia ted  Complet ion Time cannot 
be met, t h e  p l a n t  must be brought  t o  a MODE i n  which t h e  LC0 
does n o t  apply .  To achieve t h i s  s ta tus ,  t h e  p l a n t  must be 
brought  t o  a t  l e a s t  MODE 3 w i t h i n  12 hours and t o  MODE 4 
w i t h i n  36 hours. The a l lowed Complet ion Times a r e  
reasonable, based on ope ra t i ng  experience, t o  reach t h e  
requ i red  p l a n 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  cha l l eng ing  p l a n t  systems. 

D.1. 0.2, and 0.3 

I f  any Required Ac t i on  apd assoc ia ted  Complet ion Time cannot 
be met, t h e  p l a n t  must bk p laced i n  a c o n d i t i o n  i n  which t h e  
LC0 does n o t  apply .  I f  /appl icable, CORE ALTERATIONS and t h e  
movement o f  i r r a d i a t e d  f e l  assemblies i n  t h e  secondary 
containment must be imme i a t e l y  suspended. Suspension o f  
these a c t i v i t i e s  s h a l l  n i! t prec lude  complet ion o f  movement 
o f  a component t o  a s a f e  p o s i t i o n .  Also, i f  app l i cab le ,  
ac t i ons  must be immediate ly  i n i t i a t e d  t o  suspend OPDRVs i n  
o rde r  t o  min imize t h e  p r o b a b i l i t y  o f  a vessel draindown and 
t h e  subsequent p o t e n t i a l  f o r  f i s s i o n  p roduc t  re lease .  
Ac t ions  must con t inue  u n t i  1 OPORVs are  suspended. 

Required Ac t i on  D . l  has been mod i f i ed  by a Note s t a t i n g  t h a t  
LC0 3.0.3 i s  n o t  app l i cab le .  I f  moving i r r a d i a t e d  f u e l  
assemblies w h i l e  i n  MODE 4 o r  5, LC0 3.0.3 would n o t  s p e c i f y  
any a c t i o n .  I f  moving f u e l  w h i l e  i n  MODE 1, 2, o r  3, t h e  
f u e l  movement i s  independent o f  r e a c t o r  opera t ions .  
Therefore,  i n  e i t h e r  case, i n a b i l i t y  t o  suspend movement o f  
i r r a d i a t e d  f u e l  assemblies would n o t  be a s u f f i c i e n t  reason 
t o  r e q u i r e  a r e a c t o r  shutdown. 

SURVEILLANCE SR 3.6.4.2.1 
REQUIREMENTS 

Th i s  SR v e r i f i e s  t h a t  each secondary containment manual 
i s o l a t i o n  va l ve  and b l i n d  f l anae  t h a t  i s  r e a u i r e d  t o  be 
c losed du r i ng  acc iden t  condi t i i n s  i s  closed.' The SR he lps  
t o  ensure t h a t  pos t  acc iden t  leakage o f  r a d i o a c t i v e  f l u i d s  
o r  gases ou t s i de  o f  t h e  secondary containment boundary i s  
w i t h i n  design l i m i t s .  Th is  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  man ipu la t ion .  Rather, i t  invo l ves  v e r i f i c a t i o n  

(cont inued)  
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SCIVs 
B  3.6.4.2 

BASES 

SURVEILLANCE SR 3.6.4.2.L (cont inued)  
REOU I REMENTS 

(cont inued)  t h a t  those va lves  i n  secondary containment t h a t  a re  capable 
o f  be ing mispos i t ioned are  i n  t h e  c o r r e c t  p o s i t i o n .  Since 
these va lves  a re  r e a d i l y  access ib le  t o  personnel d u r i n g  
normal u n i t  ope ra t i on  and v e r i f i c a t i o n  o f  t h e i r  p o s i t i o n  i s  
r e l a t i v e l y  easy, t h e  31 day Frequency was chosen t o  p rov ide  
added assurance t h a t  t h e  valves a re  i n  t h e  c o r r e c t  
p o s i t i o n s .  

Two Notes have been added t o  t h i s  SR. The f i r s t  Note 
app l i es  t o  va lves and b l i n d  f langes  l o c a t e d  i n  h i g h  
r a d i a t i o n  areas and a l lows them t o  be v e r i f i e d  by  use of 
a d m i n i s t r a t i v e  c o n t r o l s .  A l l ow ing  v e r i f i c a t i o n  by 
a d m i n i s t r a t i v e  c o n t r o l s  i s  considered acceptable, s i nce  
access t o  these areas i s  t y p i c a l l y  r e s t r i c t e d  d u r i n g  
MODES 1, 2, and 3 f o r  ALARA reasons. Therefore, t h e  
p r o b a b i l i t y  o f  misal ignment o f  these valves, once they  have 
been v e r i f i e d  t o  be i n  t h e  proper  p o s i t i o n ,  i s  low. 

A  second Note has been inc luded t o  c l a r i f y  t h a t  SCIVs t h a t  
a re  open under a d m i n i s t r a t i v e  c o n t r o l s  a re  n o t  r e q u i r e d  t o  
meet t h e  SR d u r i n g  t h e  t ime  t h e  va lves  a re  open. 

V e r i f y i n g  t h a t  t h e  i s o l a t i o n  t ime  o f  each power operated and 
each automat ic  SCIV i s  w i t h i n  l i m i t s  i s  r e q u i r e d  t o  
demonstrate OPERABILITY. The i s o l a t i o n  t ime  t e s t  ensures 
t h a t  t h e  va lve  w i l l  i s o l a t e  i n  a  t ime p e r i o d  l e s s  than o r  
equal t o  t h a t  assumed i n  t h e  s a f e t y  analyses. The i s o l a t i o n  
t ime  and Frequency o f  t h i s  SR i s  92 days. 

V e r i f y i n g  t h a t  each automatic SCIV c loses  on a  secondary 
containment i s o l a t i o n  s i gna l  i s  r e q u i r e d  t o  p revent  leakage 
o f  r a d i o a c t i v e  ma te r i a l  f rom secondary containment f o l l o w i n g  
a  DBA o r  o the r  acc idents.  Th i s  SR ensures t h a t  each 
automat ic  SCIV w i l l  ac tua te  t o  t h e  i s o l a t i o n  p o s i t i o n  on a  
secondary containment i s o l a t i o n  s i gna l .  The a p p l i c a b l e  SRs 
i n  LC0 3.3.1.1 and LC0 3.3.1.4 ove r l ap  t h i s  SR t o  p rov ide  
complete t e s t i n g  o f  t h e  sa fe t y  f u n c t i o n .  The 18 month 

(cont inued)  
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SURVEILLANCE SR 3.6.4.2.3 (continued) 
REQUIREMENTS 

(continued) Frequency is based on the need to perform this Surveillance 
under the conditions that apply during a plant outage and 
the potential for an unplanned transient if the Surveillance 
were performed with the reactor at power. Operating 
experience has shown these components usually pass the 
Surveillance when performed at the 18 month Frequency. 
Therefore, the Frequency was concluded to be acceptable from 
a reliability standpoint. 

REFERENCES 1. DCD Tier 2, Section 15.6.5. 

2. DCD Tier 2 ,  Section 15.7.4. 

3. DCD Tier 2 ,  Section 6.2. 
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SGT System 
B 3.6.4.3 

B 3.6 CONTAINMENT SYSTEMS 

B 3.6.4.3 Standby Gas Treatment (SGT) System 

BASES 

BACKGROUND The SGT System i s  r e q u i r e d  by 10 CFR 50, Appendix A, GDC 41, 
"Containment Atmosphere Cleanup" (Ref. 1). The f u n c t i o n  o f  
t h e  SGT System i s  t o  ensure t h a t  r a d i o a c t i v e  m a t e r i a l s  t h a t  
l e a k  f rom t h e  p r imary  containment i n t o  t h e  secondary 
containment f o l l o w i n g  a Design Bas is  Accident  (DBA) a re  
f i l t e r e d  and adsorbed p r i o r  t o  exhaust ing t o  t h e  
environment. 

The SGT System c o n s i s t s  o f  t h e  f o l l o w i n g  components: 

a. Two 100 percent  c a p a c i t y  charcoal  f i l t e r  t r a i n s ,  each 
c o n s i s t i n g  o f  (components l i s t e d  i n  o rde r  o f  a i r  f l o w  
d i r e c t i o n ) :  

1. a mo is tu re  separator ;  

2. an e l e c t r i c  hea ter ;  

3. a p r e f i l t e r ;  

4.  a p re -h igh  e f f i c i e n c y  p a r t i c u l a t e  a i r  (HEPA) 
f i l t e r ;  

5. a space heater ;  

6. a charcoal adsorber; 

7. a space heater ;  

8. a post-HEPA f i l t e r ;  and 

b. TWO f u l l y  redundant subsystems, each w i t h  i t s  own 
ductwork, f l o w  element, dampers, and i ns t rumen ta t i on  
c o n t r o l s ,  c o n s i s t i n g  o f :  

1. a process f an  and 

2. a c o o l i n g  fan.  

(cont inued)  
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SGT System 
B 3.6.4.3 

BASES 

BACKGROUND The s i z i n g  o f  t h e  SGT System equipment and components i s  
(cont inued)  based on t h e  r e s u l t s  o f  an i n f i l t r a t i o n  ana l ys i s ,  as w e l l  as 

an e x f i l t r a t i o n  ana l ys i s  o f  t h e  secondary containment. The 
i n t e r n a l  pressure o f  t h e  SGT System boundary r e g i o n  i s  
ma in ta ined  a t  a  negat ive  pressure o f  6.4 mn water  gauge 
r e l a t i v e  t o  t h e  outdoor  atmosphere when t h e  system i s  i n  
opera t ion ,  which represents  t h e  i n t e r n a l  p ressure  r e q u i r e d  
t o  ensure zero  e x f i l t r a t i o n  o f  a i r  f rom t h e  b u i l d i n g  when 
exposed t o  an 8.9 m/s wind b low ing  a t  an ang le  o f  45' t o  t h e  
b u i l d i n g .  The cont inuous nega t i ve  d i f f e r e n t i a l  pressure i s  
es tab l i shed  w i t h i n  20 minutes a f t e r  SGT System i n i t i a t i o n .  

The mo is tu re  separa to r  i s  p rov ided  t o  remove en t ra i ned  water  
i n  t h e  a i r ,  w h i l e  t h e  e l e c t r i c  hea te r  reduces t h e  r e l a t i v e  
hum id i t y  o f  t h e  i n f l u e n t  a i r s t r eam t o  t h e  adsorber s e c t i o n  
o f  t h e  f i l t e r  t r a i n  t o  l e s s  than  70% whenever SGT System i s  
i n  ope ra t i on  (Ref.  2).  The p r e f i l t e r  removes l a r g e  
p a r t i c u l a t e  mat te r ,  w h i l e  t h e  HEPA f i l t e r  removes f i n e  
p a r t i c u l a t e  ma t te r  and p r o t e c t s  t h e  charcoal  f rom f o u l i n g .  
The charcoal  adsorber removes a l l  forms o f  i o d i n e  
(e lementa l ,  organic ,  p a r t i c u l a t e ,  and hydrogen i o d i n e ) ,  and 
t h e  f i n a l  HEPA f i l t e r  c o l l e c t s  any carbon f i n e s  exhausted 
f rom t h e  charcoal adsorber. 

The SGT System au toma t i ca l l y  s t a r t s  and operates i n  response 
t o  a c t u a t i o n  s i gna l s .  Fo l low ing  i n i t i a t i o n ,  bo th  SGT System 
t r a i n  process fans s t a r t .  Upon v e r i f i c a t i o n  t h a t  bo th  
t r a i n s  a r e  opera t ing ,  one o f  t h e  redundant t r a i n s  i s  
manual ly  shut  down. 

APPLICABLE The design bas i s  f o r  t he  SGT System i s  t o  m i t i g a t e  t h e  
SAFETY ANALYSES consequences o f  a  l o s s  o f  coo lan t  acc iden t  (Ref.  3) and f u e l  

hand l i ng  acc iden ts  (Ref.  4 ) .  For a l l  events analyzed, t h e  
SGT System i s  shown t o  be a u t o m a t i c a l l y  i n i t i a t e d  t o  reduce, 
v i a  f i l t r a t i o n  and adsorpt ion,  t h e  r a d i o a c t i v e  m a t e r i a l  
re leased t o  t h e  environment. 

The SGT System s a t i s f i e s  C r i t e r i o n  3 o f  t h e  NRC P o l i c y  
Statement. 

(cont inued)  
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SGT System 
B 3.6.4.3 

BASES 

LC0 Fo l low ing  a DBA, a minimum o f  one SGT System t r a i n  i s  
r e q u i r e d  t o  ma in ta i n  t h e  secondary containment a t  t h e  
r e q u i r e d  negat ive  pressure w i t h  respec t  t o  t h e  surrounding 
spaces w i t h i n  20 minutes o f  i t s  i n i t i a t i o n ,  and t o  process 
gaseous re leases.  Meeting t h e  LC0 requi rements f o r  two 
OPERABLE t r a i n s  ensures ope ra t i on  o f  a t  l e a s t  one SGT System 
t r a i n  i n  t h e  event o f  a  s i n g l e  a c t i v e  f a i l u r e .  

APPLICABILITY I n  MODES 1, 2, and 3, a  DBA cou ld  l e a d  t o  a f i s s i o n  p roduc t  
r e l ease  t o  p r imary  containment t h a t  l eaks  t o  secondary 
containment. Therefore, SGT System OPERABILITY i s  r e q u i r e d  
d u r i n g  these MODES. 

I n  MODES 4 and 5, 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. Therefore, ma in ta i n i ng  t h e  SGT 
System i n  OPERABLE s t a t u s  i s  n o t  r e q u i r e d  i n  MODE 4 o r  5, 
except f o r  o t h e r  s i t u a t i o n s  under which s i g n i f i c a n t  re leases  
o f  r a d i o a c t i v e  m a t e r i a l  can be pos tu la ted ,  such as d u r i n g  
opera t ions  w i t h  a p o t e n t i a l  f o r  d r a i n i n g  t h e  r e a c t o r  vessel 
(OPDRVs), d u r i n g  CORE ALTERATIONS, o r  d u r i n g  movement o f  
i r r a d i a t e d  f u e l  assemblies i n  t h e  secondary containment. 

ACTIONS !u 
With one SGT t r a i n  inoperable,  t h e  inoperab le  t r a i n  must be 
res to red  t o  OPERABLE s ta tus  i n  7 days. I n  t h i s  Condi t ion,  
t h e  remain ing OPERABLE SGT t r a i n  i s  adequate t o  per fo rm t h e  
r e q u i r e d  r a d i o a c t i v i t y  r e l ease  c o n t r o l  f unc t i on .  However, 
t h e  o v e r a l l  system r e l i a b i l i t y  i s  reduced because a s i n g l e  
a c t i v e  f a i l u r e  i n  t h e  OPERABLE t r a i n  cou ld  r e s u l t  i n  t h e  
r a d i o a c t i v i t y  r e l ease  c o n t r o l  f u n c t i o n  n o t  be ing  adequately 
performed. The 7 day Completion Time i s  based on 
cons ide ra t i on  o f  such f a c t o r s  as t h e  a v a i l a b i l i t y  o f  t h e  
OPERABLE redundant SGT System t r a i n  and t h e  low p r o b a b i l i t y  
o f  a  DBA occu r r i ng  d u r i n g  t h i s  pe r i od .  

(cont inued)  
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SGT System 
B 3.6.4.3 

BASES 

ACTIONS B&l 
(cont inued)  

I f  bo th  SGT System t r a i n s  a re  inoperab le  i n  MODE 1, 2, o r  3, 
t h e  SGT System may n o t  be capable o f  suppor t ing  t h e  r e q u i r e d  
r a d i o a c t i v i t y  r e l ease  c o n t r o l  f u n c t i o n .  Therefore,  a c t i o n s  
a re  r e q u i r e d  cons i s ten t  w i t h  t h a t  r e q u i r e d  f o r  an inoperab le  
secondary containment. 

C . l  and C.2 

I f  t h e  SGT System t r a i n ( s )  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 Times i n  MODE 1, 2, 
o r  3, t h e  p l a n t  must be brought  t o  a MODE i n  which t h e  LC0 
does n o t  apply. To achieve t h i s  s ta tus ,  t h e  p l a n t  must be 
brought  t o  a t  l e a s t  MODE 3 w i t h i n  12 hours and t o  MODE 4 
w i t h i n  36 hours. The a l lowed Complet ion Times are  
reasonable, based on ope ra t i ng  experience, t o  reach t h e  
r e q u i r e d  p l a n 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  cha l l eng ing  p l a n t  systems. 

D.1, 0.2.1, 0.2.2, and 0.2.3 

Dur ing  movement o f  i r r a d i a t e d  f u e l  assemblies, i n  t h e  
secondary containment, d u r i n g  CORE ALTERATIONS, o r  d u r i n g  
OPDRVs, when Required Ac t i on  A . l  cannot be completed w i t h i n  
t h e  r e q u i r e d  Completion Time, t h e  OPERABLE SGT System t r a i n  
should immediate ly  be p laced i n  opera t ion .  Th i s  a c t i o n  
ensures t h a t  t h e  remain ing t r a i n  i s  OPERABLE, t h a t  no 
f a i l u r e s  t h a t  cou ld  p revent  automat ic  a c t u a t i o n  have 
occurred, and t h a t  any o t h e r  f a i l u r e  would be r e a d i l y  
detected.  

An a l t e r n a t i v e  t o  Required A c t i o n  0.1 i s  t o  immediate ly  
suspend a c t i v i t i e s  t h a t  represent  a p o t e n t i a l  f o r  r e l e a s i n g  
r a d i o a c t i v e  m a t e r i a l  t o  t h e  secondary containment, thus  
p l a c i n g  t h e  p l a n t  i n  a c o n d i t i o n  t h a t  min imizes r i s k .  I f  
app l i cab le ,  CORE ALTERATIONS and movement o f  i r r a d i a t e d  f u e l  
assemblies must immediately be suspended. Suspension o f  
these a c t i v i t i e s  must no t  p rec lude  complet ion o f  movement o f  
a component t o  a sa fe  p o s i t i o n .  Also, i f  app l i cab le ,  
a c t i o n s  must immediately be i n i t i a t e d  t o  suspend OPDRVs i n  
o rder  t o  min imize t h e  p r o b a b i l i t y  o f  a vessel  draindown and 
subsequent p o t e n t i a l  f o r  f i s s i o n  p roduc t  re lease .  Ac t ions  
must con t inue  u n t i l  OPDRVs a r e  suspended. 

(cont inued)  
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SGT System 
B 3.6.4.3 

BASES 

ACTIONS D.1. D.2.1. 0.2.2. and D.2 .3  (cont inued) 
(cont inued) 

The Required Act ions o f  Cond i t ion  D have been mod i f i ed  by a 
Note s t a t i n g  t h a t  LC0 3.0.3 i s  n o t  app l i cab le .  I f  moving 
i r r a d i a t e d  f u e l  assemblies w h i l e  i n  MODE 4 o r  5, LC0 3.0.3 
would n o t  spec i f y  any ac t i on .  I f  moving i r r a d i a t e d  f u e l  
assemblies w h i l e  i n  MODE 1, 2, o r  3, t h e  f u e l  movement i s  
independent o f  r e a c t o r  operat ions.  Therefore, i n  e i t h e r  
case, i n a b i l i t y  t o  suspend movement o f  i r r a d i a t e d  f u e l  
assemblies would n o t  be a s u f f i c i e n t  reason t o  r e q u i r e  a 
r e a c t o r  shutdown. 

E.1. E.2, and E.3 

When both  SGT System t r a i n s  a re  inoperable, i f  app l icab le ,  
CORE ALTERATIONS and movement o f  i r r a d i a t e d  f u e l  assemblies 
i n  secondary containment must be immediately suspended. 
Suspension o f  these a c t i v i t i e s  s h a l l  n o t  p rec lude complet ion 
o f  movement o f  a component t o  a safe p o s i t i o n .  Also, i f  
app l icab le ,  ac t i ons  must be immediately be i n i t i a t e d  t o  
suspend OPDRVs i n  o rder  t o  min imize the  p r o b a b i l i t y  o f  a 
vessel draindown and subsequent p o t e n t i a l  f o r  f i s s i o n  
product  re lease.  Ac t ions  must cont inue u n t i l  OPDRVs are  
suspended. 

Required Ac t i on  E . l  has been mod i f ied  by a Note s t a t i n g  t h a t  
LC0 3.0.3 i s  no t  app l i cab le .  

SURVEILLANCE SR 3.6.4.3.1 
REQUIREMENTS 

Operat ing each SGT System f o r  t 10 cont inuous hours ensures 
t h a t  both t r a i n s  are OPERABLE and t h a t  a l l  associated 
c o n t r o l s  a re  f u n c t i o n i n g  proper ly .  It a l so  ensures t h a t  
blockage, f an  o r  motor f a i l u r e ,  o r  excessive v i b r a t i o n  can 
be de tec ted  f o r  c o r r e c t i v e  ac t ion .  Operat ion w i t h  t h e  
heaters  on (automat ic  heater  c y c l i n g  t o  ma in ta in  
temperature) f o r  t 10 continuous hours every 31 days 
e l im ina tes  mois tu re  on the  adsorbers and HEPA f i l t e r s .  The 
31 day Frequency was developed i n  cons ide ra t i on  o f  t h e  known 
re1  i a b i l  i t y  o f  f an  motors and c o n t r o l s  and t h e  redundancy 
a v a i l a b l e  i n  t he  system. 

(cont inued) 
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SURVEILLANCE SR 3 . 6 . 4 . 3 . 2  
REOUIREMENTS 

(cont inued)  Th i s  SR v e r i f i e s  t h a t  t h e  r e q u i r e d  SGT System f i l t e r  t e s t i n g  
i s  performed i n  accordance w i t h  t h e  V e n t i l a t i o n  F i l t e r  
Tes t i ng  Program (VFTP). The SGT System f i l t e r  t e s t s  a re  i n  
accordance w i t h  Regulatory Guide 1.52 (Ref. 5 ) .  The VFTP 
i nc ludes  t e s t i n g  HEPA f i 1 t e r  performance, charcoal  adsorber 
e f f i c i e n c y ,  minimum system f l o w  ra te ,  and t h e  phys i ca l  
p r o p e r t i e s  o f  t h e  a c t i v a t e d  charcoal  (genera l  use and 
f o l l o w i n g  s p e c i f i c  opera t ions) .  S p e c i f i e d  t e s t  f requenc ies  
and a d d i t i o n a l  i n f o r m a t i o n  a re  d iscussed i n  d e t a i l  i n  t h e  
VFTP. 

Th is  SR r e q u i r e s  v e r i f i c a t i o n  t h a t  each SGT t r a i n  s t a r t s  
upon r e c e i p t  o f  an ac tua l  o r  s imu la ted  i n i t i a t i o n  s i gna l .  
The a p p l i c a b l e  SRs i n  LC0 3 .3 .1 .1  and LC0 3.3.1.4 ove r l ap  
t h i s  SR t o  p rov ide  complete t e s t i n g  o f  t h e  s a f e t y  f u n c t i o n .  
While t h i s  Su rve i l l ance  can be performed w i t h  t h e  r e a c t o r  a t  
power, ope ra t i ng  experience has shown these components 
u s u a l l y  pass t h e  Su rve i l l ance  when performed a t  t h e  18 month 
Frequency, which i s  based on t h e  r e f u e l i n g  cyc le .  
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 tandpo in t .  

Th i s  SR r e q u i r e s  v e r i f i c a t i o n  t h a t  t h e  SGT System f i l t e r  
c o o l e r  bypass damper can be opened and t h e  f an  s ta r t ed .  
Th i s  ensures t h a t  t h e  v e n t i l a t i o n  mode o f  SGT System 
ope ra t i on  i s  ava i l ab le .  Whi le  t h i s  S u r v e i l l a n c e  can be 
performed w i t h  t h e  r e a c t o r  a t  power, ope ra t i ng  exper ience 
has shown these components u s u a l l y  pass t h e  S u r v e i l  1  ance 
when performed a t  t h e  18 month Frequency, which i s  based on 
t h e  r e f u e l i n g  cyc le .  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 tandpo in t .  

REFERENCES 1. 10 CFR 50, Appendix A, GDC 41. 

2. DCD T i e r  2, Sect ion  6 .2 .3 .  

(cont inued)  
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REFERENCES 3 .  DCD T i e r  2 ,  Section 15.6.5.  
(continued) 

4 .  DCD T i e r  2 ,  Section 15.7.4. 

5. Regulatory Guide 1 . 5 2 ,  Rev. [ 2 ] .  
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B  3 .7 .1  

B 3.7 PLANT SYSTEMS 

B 3.7.1 Reactor B u i l d i n g  Coo l ing  Water (RCW) System, Reactor Serv ice  Water 
(RSW) System, and U l t i m a t e  Heat S ink  (UHS)-Operating 

BASES 

BACKGROUND The RCW and RSW Systems are  designed t o  p rov ide  c o o l i n g  
water  f o r  t h e  removal o f  heat  from u n i t  a u x i l i a r i e s ,  such as 
Residual Heat Removal (RHR) System heat  exchangers, standby 
d i e s e l  generators (DGs), and room c o o l e r s  f o r  Emergency Core 
Coo l ing  System equipment r e q u i r e d  f o r  a  sa fe  r e a c t o r  
shutdown f o l l o w i n g  a  Design Bas is  Accident  (DBA) o r  
t r a n s i e n t .  The RCW/RSW System a l s o  p rov ides  c o o l i n g  t o  u n i t  
components, as requ i red ,  d u r i n g  normal shutdown and r e a c t o r  
i s o l a t i o n  modes. Dur ing  a  DBA, most, b u t  n o t  a l l ,  equipment 
r e q u i r e d  f o r  normal ope ra t i on  o n l y  i s  i s o l a t e d  f rom t h e  
RCW/RSW System, and c o o l i n g  i s  d i r e c t e d  t o  se lec ted  non- 
e s s e n t i a l  equipment such as c o n t r o l  r o d  d r i v e  (CRD) pump o i l  
coo le rs ,  inst rument  and se rv i ce  a i r  compressor coo le rs ,  
r e a c t o r  water  cleanup (CUW) pump c o o l e r s  and t o  
s a f e t y  r e l a t e d  equipment. A l l  non-essent ia l  equipment can 
be manual ly i s o l a t e d  i f  requ i red .  Dur ing  a l l  p l a n t  
ope ra t i ng  modes, a l l  RCW/RSW d i v i s i o n s  have a t  l e a s t  one 
pump ope ra t i ng  and, t he re fo re ,  i f  a  LOCA occurs t h e  RCW/RSW 
systems w i l l  a l ready  be i n  opera t ion .  

The combined RCW/RSW system inc ludes  t h r e e  separate 
d i v i s i o n s  (A, B  and C). Each d i v i s i o n  c o n s i s t s  o f  t h e  
u l t i m a t e  heat  s i n k  (UHS), an independent c o o l i n g  water  
header, an independent s e r v i c e  water  loop,  and t h e  
assoc ia ted  pumps, heat exchangers, p i p i ng ,  va lves  and 
i ns t rumen ta t i on .  Each d i v i s i o n  inc ludes  two RCW pumps, two 
RSW pumps and t h r e e  RCW t o  RSW heat  exchangers. Each 
d i v i s i o n  i s  s i zed  t o  p rov ide  s u f f i c i e n t  c o o l i n g  c a p a c i t y  t o  
suppor t  t h e  r e q u i r e d  s a f e t y - r e l a t e d  systems i n  i t s  
r espec t i ve  d i v i s i o n  d u r i n g  sa fe  shutdown o f  t h e  u n i t  
f o l l o w i n g  a  l o s s - o f - c o o l a n t  acc iden t  (LOCA) . 
The UHS i s  [ a  spray pond w i t h  s i x  spray networks. Two spray 
networks are assigned t o  each UHS d i v i s i o n  and a r e  
mechanical ly  separated f rom t h e  o t h e r  d i v i s o n a l  networks. 
The networks and t h e i r  supply  p i p i n g  a re  suspended above t h e  
pond sur face  on r e i n f o r c e d  concrete columns]. The [spray 
pond] i s  s i zed  such t h a t  s u f f i c i e n t  water  i nven to ry  i s  
a v a i l a b l e  f o r  a l l  RCW/RSW System pos t  LOCA c o o l i n g  
requi rements f o r  a  30 day p e r i o d  w i t h  no e x t e r n a l  makeup 

(cont inued)  
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BACKGROUND 
Icon t inued)  water  source a v a i l a b l e  (Requlatorv Guide 1.27, Ref. 1 )  

Normal makeup f o r  t h e  [spr;y pondj i s  p rov ided  au toma t i ca l l y  
by t h e  [power c y c l e  heat  s i n k  makeup l i n e ] .  

Coo l ing  water  i s  pumped f rom t h e  [spray  pond] by t h e  RSW 
pump(s) t o  t h e  RCW/RSW heat exchangers through t h e  t h r e e  
main redundant supply  headers ( D i v i s i o n s  A, B  and C). I n  a  
separate c losed loop,  c o o l i n g  water  i s  c i r c u l a t e d  by t h e  
pump(s) i n  each RCW d i v i s i o n  through t h e  e s s e n t i a l  
components t o  be cooled and back through t h e  RCW/RSW heat  
exchangers. Thus, t h e  heat  removed f rom t h e  components by 
t h e  RCW i s  t r a n s f e r r e d  t o  t h e  RSW, and then  u l t i m a t e l y  
r e j e c t e d  t o  t h e  UHS. 

D i v i s i o n s  A, B  and C supply  c o o l i n g  water  t o  redundant 
equipment r e q u i r e d  f o r  a  sa fe  r e a c t o r  shutdown. A d d i t i o n a l  
i n f o r m a t i o n  on t h e  design and ope ra t i on  o f  t h e  RCW/RSW 
System and UHS along w i t h  t h e  s p e c i f i c  equipment f o r  which 
t h e  RCW/RSW System supp l ies  c o o l i n g  water  i s  p rov ided  i n  
Sect ions 9.2.11 and 9.2.15 and Tables 9.2-4A, B, and C 
(Refs. 2  and 3, r e s p e c t i v e l y ) .  The combined t h r e e  d i v i s i o n  
RCW/RSW System i s  designed t o  w i t hs tand  a  s i n g l e  a c t i v e  o r  
passive f a i l u r e  co inc iden t  w i t h  a  l o s s  o f  o f f s i t e  power, 
w i t hou t  l o s i n g  t h e  c a p a b i l i t y  t o  supply  adequate c o o l i n g  
water  t o  equipment r e q u i r e d  f o r  sa fe  r e a c t o r  shutdown. 

Fo l low ing  a  DBA o r  t r a n s i e n t ,  t h e  RCW/RSW System w i l l  
operate au toma t i ca l l y  w i t hou t  opera to r  ac t i on .  Manual 
i n i t i a t i o n  o f  supported systems i s ,  however, performed f o r  
some cool  i n g  opera t ions  (e.g. ,  shutdown coo l i ng )  . 

APPLICABLE The volume o f  water  incorpora ted  i n  t h e  UHS i s  s i zed  
SAFETY ANALYSES so t h a t  s u f f i c i e n t  water  i nven to ry  i s  a v a i l a b l e  f o r  a l l  

RCW/RSW System pos t  LOCA c o o l i n g  requi rements f o r  a  30 day 
pe r i od  w i t h  no a d d i t i o n a l  makeup water  source a v a i l a b l e  
(Ref. 1 ) .  The a b i l i t y  o f  t h e  RCW/RSW System t o  suppor t  
l ong  te rm c o o l i n g  o f  t h e  r e a c t o r  o r  containment i s  assumed 
i n  eva lua t i ons  o f  t he  equipment r e q u i r e d  f o r  sa fe  r e a c t o r  
shutdown presented i n  DCD T i e r  2, Sect ions 9.2.11, 9.2.15, 
6.2.1.1.3.3.1.4, and Chapter 15, (Refs. 2, 4, and 5, 
r e s p e c t i v e l y ) .  These analyses i nc l ude  t h e  e v a l u a t i o n  o f  t h e  
l ong  te rm pr imary  containment response a f t e r  a  design bas i s  

(cont inued)  
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APPLICABLE 
SAFETY ANALYSES LOCA. The RCW/RSW System prov ides  c o o l i n g  water  f o r  t h e  RHR 

(cont inued)  suppression pobl  coo7 i n g  mode t o  1 i m i  t suppression poo l  
temperature and pr imary  containment pressure f o l l o w i n g  a 
LOCA. Th i s  ensures t h a t  t h e  p r imary  containment can per fo rm 
i t s  in tended f u n c t i o n  o f  l i m i t i n g  t h e  re l ease  o f  r a d i o a c t i v e  
m a t e r i a l s  t o  t h e  environment f o l l o w i n g  a LOCA. The RCW/RSW 
System a l s o  p rov ides  c o o l i n g  t o  o t h e r  components assumed t o  
f u n c t i o n  d u r i n g  a LOCA (e.g., RHR). Also, t h e  a b i l i t y  t o  
p rov ide  o n s i t e  emergency AC power i s  dependent on t h e  
a b i l i t y  o f  t h e  RCW/RSW System t o  cool  t h e  DGs. 

The s a f e t y  analyses f o r  l ong  te rm containment c o o l i n g  were 
performed, as discussed i n  DCD T i e r  2, Sect ions 
6.2.1.1.3.3.1.4 and 6.2.2.3 (Refs. 4 and 6, r e s p e c t i v e l y ) ,  
f o r  a LOCA, concurrent  w i t h  a l o s s  o f  o f f s i t e  power, and 
minimum a v a i l a b l e  DG power. The wors t  case s i n g l e  f a i l u r e  
a f f e c t i n g  t h e  performance o f  t h e  RCW/RSW System i s  t h e  
f a i l u r e  o f  one o f  t h e  t h r e e  standby DGs, which would i n  t u r n  
a f f e c t  one o f  t h e  t h r e e  RCW/RSW d i v i s i o n s  and cause f a i l u r e  
o f  a RHR heat  exchanger as assumed i n  t h e  s a f e t y  ana lys is .  
Reference 2 d iscusses RCW/RSW System performance d u r i n g  
these cond i t i ons .  

The combined RCW/RSW System, t oge the r  w i t h  t h e  UHS, s a t i s f y  
C r i t e r i o n  3 o f  t h e  NRC P o l i c y  Statement. 

LC0 The OPERABILITY o f  D i v i s i o n s  A, B and C o f  t h e  RCW/RSW 
System i s  r equ i red  t o  ensure t h e  e f f e c t i v e  ope ra t i on  o f  t h e  
RHR System i n  removing heat f rom t h e  reac to r ,  and t h e  
e f f e c t i v e  ope ra t i on  o f  o t h e r  s a f e t y  r e l a t e d  equipment d u r i n g  
a DBA o r  t r a n s i e n t .  Requ i r ing  a l l  t h r e e  d i v i s i o n s  t o  be 
OPERABLE ensures t h a t  two d i v i s i o n s  w i l l  be a v a i l a b l e  t o  
p rov ide  adequate c a p a b i l i t y  t o  meet c o o l i n g  requi rements o f  
t h e  equipment r e q u i r e d  f o r  sa fe  shutdown i n  t h e  event  o f  a 
s i n g l e  f a i l u r e .  

A d i v i s i o n  i s  considered OPERABLE when: 

a. A l l  f o u r  associated RCW/RSW pumps are  OPERABLE; 

b. A l l  t h r e e  RCW/RSW heat  exchangers a re  OPERABLE; 

c. The associated UHS i s  OPERABLE; and 

(cont inued)  
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LC0 
(continued) d. The associated piping, valves, instrumentation, and 

contr.01 s required t o  perform the safety related 
funct ion are OPERABLE. 

OPERABILITY o f  the UHS i s  based on a maximum RSN water 
temperature o f  [33.3I9C a t  the i n l e t  t o  the RCW/RSU heat 
exchangers with OPERABILfTY o f  each d i v i s i o n  requiring a 
minimum water level a t  o r  above e levat ion [mean sea level  
(equivalent t o  an indicated leve l  o f  r [ ] m) and s i x  
OPERABLE spray networks]. The rnaximum RSY water temperature 
of [33.3j0C w i l l  insure that the peak temperature at  the 
i n l e t  t o  the RCW/'RSW heat exchangers w i 1 7  not exceed the 
designed value of  35'C during a LOCA. 

The iso la t ion  o f  the RCY/RSY System t o  components or systems 
may render those components o r  systems inoperable. but does 
not af fect  the OPERABILITY o f  the RCW/RSY System.  

APPLiCABIlliY I n  MOOES 1, 2, and 3, the RCU/RSU System and UHS are 
required t o  be OPERABLE t o  support OPERABItITY of the 
equipment serviced by the RCU/RSW System and UHS, and are 
required t o  be OPERABLE i n  these WDES. 

In MODES 4 and 5 .  the OPERABILITY requirements of  the 
RCW/RSU System and UHS are specif ied i n  LCOs 3 . 7 . 2 .  "RCW/RSW 
and UHS-Shutdown" and 3 . 7 . 3 ,  'RCW/RSW and UHS-Refueling". 

A C T  IONS 

I f  one RCU pump and/or one RSil pump and/or one RCU/RSY heat 
exchanger and/or one (spray network] i n  the UHS i n  the same 
d iv i s ion  i s  inoperable, act ion must be taken t o  restore the 
inoperable colslponent(s), and thus the d i v i s i o n  affected, t o  
OPERABLE status w i th in  14 days. I n  t h i s  condit ion 
su f f i c ien t  equipment i s  s t i l l  avai lab le t o  provide cooling 
water t o  the required safety re lated components and 
suf f ic ient  beat removal capacity i s  s t i l l  avai lable to 
adequately coal safety related loads, even assuming the 
worst case s f  ngle f a i  1 ure. Therefore. continued operat ion 
f o r  a l im i ted  time i s  j u s t i f i e d .  

(cant inued) 
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ACT IONS A.i (continued) 
(continued) 

The 14-day Completion T i m e  i s  reasonable, based on the low 
probabil f t y  of an accident occurring during the 14 days that  
one o r  more components are inoperable i n  one divis ion, the 
number o f  avai lable redundant div is ions, the substantial 
cool ing capabi l i ty  s t i l l  remaining i n  a d i v i s ion  i n  t h i s  
Condition, and the expected high d i v i s i o n  availability 
afforded by a system where most o f  the equipment, including 
the minimum required f o r  nost functions, i s  nonnally 
operating. This Completion Tim i s  also based on PRA 
s e n s i t i v i t y  studies (Ref. 8). 

B . l  and 8.2 

If one RCU/RSY d iv is ion  o r  both [spray networks] i n  one UHS 
d i v i s i o n  i s  inoperable for reasons other than Condi t i an  A. 
then, inmediately, those r e w i r e d  feature(s) supported by 
the inoperable RCY/RSY d iv is ion  must be declared inoperable 
(e . g . , Emergency Diesel Generator, RHR heat exchanger, e tc  . ) 
and the applicable Conditions and Required Actions o f  the 
appropriate LCOs f o r  the inoperable required feature(s) must 
be entered. For example, appl icable Conditions o f  LC0 
3.8.1, "AC Sources-Operating," LC0 3.4 .7 ,  "Residual Heat 
Removal (RHR) Shutdown Cool ing System-Hot Shutdown, " LC0 
3 . 4 . 1 ,  "Reactor Internal Pumps (R IP )  Operating,' LC0 
3.6.1 - 5 ,  "Drywell A i r  Temperaturew, LC0 3.6 .2 .3 ,  
"Suppression Pool Cooling,' and LC0 3.6 .2 .4 .  "Containment 
Spray" be entered and the Required Actions taken if the 
inoperable RCU/RSY div is ion resu l ts  i n  an inoperable OG. RHR 
shutdam cooling, RIPS. drywell temperature increase due t o  
inoperable drywell coolers, RHR suppression pool cool ing , 
and RHR containment spray, respectively. This i s  i n  
accordance wi th LC0 3.0.6 and ensures the proper actions are 
taken for  these components. 

Addit ional ly.  inmediate action must be taken t o  restore the 
inoperable RCY/RSU d iv is ion  or  UHS [spray networks] t o  
OPERABLE status. This i s  consistent w i th  the Required 
Actions o f  the applicable LCOs f o r  those support feature(s) 
declared inoperable as a resu l t  o f  the inoperable RCW/RSW 
d iv is ion .  

(continued) 
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ACT ION C . 1  and C.2 
(cont lnued) 

If one RCW pump and/or one RSW pump and/or one RCW/RSU heat 
exchanger and/or one UHS [spray network) i n  the same 
d iv i s ion  i s  inoperable i n  two or more separate div is ions, 
one RCU/RSY o r  UHS [spray network] d i v i s i o n  must be restored 
t o  OPERABLE status ui t h i  n 7 days and two RCW/RSY or UHS 
[spray network] div is ions must be restored t o  OPERABLE 
status i n  14 days. I n  t h i s  condit ion s u f f i c i e n t  equipment 
i s  s t i l l  available t o  provide cooling water t o  the required  
safety re1 ated components and s t i f f  i c i e n t  heat removal  
capacity i s  sti 1 1  available t o  adequately cool safety 
re1 ated 1 oads. Therefore, continued operat ion for a 
l im i ted  time i s  j u s t i f i e d .  Haever. i n  the degraded mode of 
t h i s  Condition. overall  r e l i a b i l i t y  and heat removal 

 
capab i l i t y  i s  reduced from that o f  Condition A, and thus a 
more r e s t r i c t i v e  Completion Time i s  imposed. 

The 7 and 14 day Completion Times are reasonable. based on 
the low probabi l i ty  o f  an accident occurring during the 
period t h a t  one or more redundant components are inoperable 
i n  one or more divls icns, the number o f  avai lable redundant 
div is ions, the substantial cooling capab i l i t y  s t i l l  
remaining i n  div is ions i n  th i s  Condition, and the expected 
high d iv is ion  avai lab i l  i t y  afforded by a system where mast 
o f  the equipment, including the minimum required f o r  most 
functions. i s  normally operating. These Completion Times 
are also based on PRA sensitivity studies (Ref. 8). 

0.1 and 0.2 

I f  the RCW/RSW d iv is ion  cannot be restored t o  OPERABLE 
status w i th in  the associated Completion Time, or  two or more 
RCU/RSU d i v i  s ions a re  inoperable for  reasons other than 
Condition C, or the UHS i s  determined inoperable. or two or 
more UHS [spray network) div is ions are inoperable for 
reasons other than Condition C, the un i t  must be placed i n  a 
MODE i n  which the LC0 does not apply. To achieve t h i s  
status. the u n i t  must be placed i n  a t  least MODE 3 w i th in  
12 hours and in  WOE 4 wi th in 36 hours. The a1 lowed 
Completion Times are reasonable, based on operating 
experience, t o  reach the required u n i t  condit ions from f u l l  
power conditions i n  an orderly manner and without 
challenging u n i t  systems. 

(continued) 
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BASES 

This SR ensures adequate long term (30 days) cooling can be 
maintalned. U i t h  the UHS water source below the minimum 
level ,  the affected RCU/RSW d i v i s i o n  must be declared 
inoperable. The 24 hour Frequency i s  based on operating 
experience related t o  trending o f  the parameter variations 
durlng the appl icable MODES. 

This SR ver i f ies the water level  i n  each RSU pump well o f  
the intake structure t o  be s u f f i c i e n t  f o r  the  proper  
operation o f  the RSU pumps (net posi tlve r u c t  ion head and 
pump vortexing are considered i n  determining t h i s  l i m i t ) .  
The 24 hour Frequency i s  based on operating experience 
re lated t o  trending o f  the parameter var ia t ions  during the 
appl i cable WOES. 

Ver i f i ca t ion  o f  the RSW water temperature a t  the i n le t  t o  
the RCW/RSW heat exchanger ensures tha t  the heat removal 
capab i l i t y  of the RCW/RSY System i s  w i t h i n  the assumptions 
of the OM analysis. The 24 hour Frequency i s  based on 
operating experience related t o  trending of the parameter 
var iat ions during the appl icable WOES. 

Veri fy ing the correct alignment for  each manual, 
power operated, and automatic valve i n  each RCY/RSY and 
associated UHS [spray network] d i v i s i o n  f low path provides 
assurance that the proper f low paths w i  1 1 e x i  s t  f o r  RCV/RSU 
operation. This SR does not apply t o  valves tha t  are 
locked, sealed, o r  otherwise secured i n  posi t ion.  since 
these valves were ver i f ied  t o  be i n  the cor rec t  posi t ion 
p r i o r  t o  locking, sealing, or  securing. A valve i s  also 
a l l w e d  to  be i n  the nonaccident pos i t i on  and yet considered 
i n  the correct posit ion. provided i t  can bc automatically 
realigned t o  i t s  accident posi t ion. This SR does not 
require any test ing or  valve manipulation; rather,  i t  
involves ve r i f i ca t i on  that  those valves capable o f  
po tent ia l l y  being nisposit ioned are i n  the correct  posi t ion. 

(continued) 
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BASES 

SURVEILLANCE SR 3.7.1.4 (cont inued)  
REQUIREMENTS 

(cont inued)  Th i s  SR does no t  apply  t o  va lves t h a t  cannot be 
i n a d v e r t e n t l y  misa l igned,  such as check va lves.  

Th i s  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  i s o l a t i o n  o f  
t h e  RCW/RSW System t o  components o r  systems may render  those 
components o r  systems inoperable,  b u t  does n o t  a f f e c t  t h e  
OPERABILITY o f  t h e  RCW/RSW System. As such, when a l l  
RCW/RSW pumps, va lves,  and p i p i n g  a re  OPERABLE b u t  a  branch 
connect ion o f f  o f  t h e  main header i s  i s o l a t e d ,  t h e  RCW/RSW 
System i s  s t i l l  OPERABLE. The 31  day Frequency i s  based on 
eng ineer ing  judgment, i s  cons i s t en t  w i t h  t h e  procedura l  
c o n t r o l s  govern ing va l ve  opera t ion ,  and ensures c o r r e c t  
va l ve  p o s i t i o n s .  

SR 3.7.1.5 

Th i s  SR v e r i f i e s  t h e  automat ic  i s o l a t i o n  va lves  o f  t h e  
RCW/RSW System w i l l  au toma t i ca l l y  sw i t ch  t o  t h e  sa fe ty  o r  
emergency p o s i t i o n  t o  p rov ide  c o o l i n g  water  e x c l u s i v e l y  t o  
t h e  s a f e t y  r e l a t e d  equipment, and l i m i t e d  non-sa fe ty  r e l a t e d  
equipment, du r i ng  an acc iden t  event .  Th i s  i s  demonstrated 
by use o f  an ac tua l  o r  s imulated i n i t i a t i o n  s i g n a l .  Th i s  SR 
a l so  v e r i f i e s  t h e  automatic s t a r t  c a p a b i l i t y  o f  t h e  RCW/RSW 
pumps t h a t  a re  i n  standby and automat ic  v a l v i n g  i n  each o f  
t h e  standby RCW/RSW heat  exchangers and associated UHS 
[spray  network] i n  each d i v i s i o n .  SRs i n  LC0 3.3.1.1 and 
LC0 3.3.1.4 over lap  t h i s  SR t o  p rov i de  complete t e s t i n g  o f  
t h e  s a f e t y  f u n c t i o n .  

Operat ing exper ience has shown t h a t  these  components u s u a l l y  
pass t h e  SR when performed on t h e  18 month Frequency. 
Therefore, t h i s  Frequency i s  concluded t o  be acceptable f rom 
a r e l i a b i l i t y  s tandpo in t .  

REFERENCES 1. Regulatory  Guide 1.27, Rev is ion  2, January 1976. 

2. DCD T i e r  2, Sect ions 9.2.11 and 9.2.15. 

3. DCD T i e r  2, Tables 9.2-4A, B, and C.  

4.  DCD T i e r  2, Sec t ion  6.2.1.1.3.3.1.4. 

(cont inued)  
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REFERENCES 
(cont inued)  5. DCD T i e r  2, Chapter 15. 

6. DCD T i e r  2, Sec t ion  6.2.2.3. 

7. DCD T i e r  2, Sec t ion  19.3.1.3. 

8. L e t t e r ,  Jack Fox t o  Chet Poslusny, "Submi t ta l  
Suppor t ing Accelerated ABWR Review Schedule-ABWR CDF 
S e n s i t i v i t y  t o  ESF Equipment Out o f  Serv ice" ,  Docket 
NO. STN 52-001, J u l y  27, 1993. 
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RCW/RSW System and UHS-Shutdown 
B 3 . 7 . 2  

B 3.7 PLANT SYSTEMS 

B 3.7 .2  Reactor B u i l d i n g  Cool ing Water (RCW) System, Reactor Serv ice  Water 
(RSW) System and U l t ima te  Heat Sink (UHS) - Shutdown 

BASES 

BACKGROUND A d e s c r i p t i o n  o f  t h e  RCW and RSW Systems and t h e  UHS are  
p rov ided  i n  t h e  Bases f o r  LC0 3 .7 .1 ,  "Reactor B u i l d i n g  
Cool ing Water (RCW) System, Reactor Serv ice  Water (RSW) 
System and U l t ima te  Heat Sink (UHS) - Operat ing."  

APPLICABLE 
SAFETY ANALYSES 

The volume o f  water incorpora ted  i n  t h e  UHS i s  s i zed  so t h a t  
s u f f i c i e n t  water i nven to ry  i s  a v a i l a b l e  f o r  a l l  RCW/RSW 
System pos t  LOCA c o o l i n g  requi rements f o r  a 30 day p e r i o d  
w i t h  no a d d i t i o n a l  makeup water source a v a i l a b l e  (Ref. 1 ) .  
The a b i l i t y  o f  t h e  RCW/RSW System t o  suppor t  l o n g  term 
c o o l i n g  o f  t h e  r e a c t o r  o r  containment i s  assumed i n  
eva lua t i ons  o f  t h e  equipment r e q u i r e d  f o r  sa fe  r e a c t o r  
shutdown presented i n  DCO T i e r  2, Sect ions 9.2.11,  9 .2 .15 
6 .2 .1 .1 .3 .3 .1 .4 ,  and Chapter 15,  (Refs 2, 3 ,  and 4,  
r e s p e c t i v e l y ) .  The l ong  te rm c o o l i n g  analyses f o l l o w i n g  a 
design bas i s  LOCA demonstrates t h a t  o n l y  two d i v i s i o n s  o f  
t h e  RCW/RSW System i s  requ i red ,  pos t  LOCA, t o  suppor t  l ong  
te rm c o o l i n g  o f  t h e  r e a c t o r  o r  containment. To p rov ide  
redundancy, a minimum o f  t h r e e  RCW/RSW d i v i s i o n s  a re  
r e q u i r e d  t o  be OPERABLE i n  MODES 4 and 5 except w i t h  t h e  
r e a c t o r  c a v i t y  t o  d ryer /separa to r  s torage pool  ga te  removed 
and water l e v e l  > 7.0 m over  t h e  t o p  o f  t h e  r e a c t o r  pressure 
vessel f lange.  

The combined RCW/RSW System, t oge the r  w i t h  t h e  UHS, s a t i s f y  
C r i t e r i o n  3 o f  t h e  NRC P o l i c y  Statement. 

LC0 Three d i v i s i o n s  o f  t h e  RCW/RSW System and t h e  UHS a re  
requ i red  t o  be OPERABLE t o  ensure t h e  e f f e c t i v e  ope ra t i on  o f  
t h e  RHR System i n  removing heat f rom t h e  reac to r ,  and t h e  
e f f e c t i v e  ope ra t i on  o f  o the r  s a f e t y  r e l a t e d  equipment d u r i n g  
a DBA o r  t r a n s i e n t .  Requ i r ing  t h ree  d i v i s i o n s  t o  be 
OPERABLE ensures t h a t  two d i v i s i o n s  w i l l  be a v a i l a b l e  t o  
p rov ide  adequate c a p a b i l i t y  t o  meet c o o l i n g  requi rements o f  
t h e  equipment r equ i red  f o r  sa fe  shutdown i n  t h e  event  o f  a  
s i n g l e  f a i l u r e .  O p e r a b i l i t y  o f  t h e  UHS and t h e  RCW/RSW 
System i s  de f i ned  i n  t h e  Basis  f o r  LC0 3.7.1. 

(cont inued)  
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BASES 

LC0 
(cont inued)  The Note a l lows one RCW/RSW d i v i s i o n  t o  be inoperab le  i n  

MODE 5, and a f t e r  30 hours f rom i n i t i a l  e n t r y  i n t o  MODE 4 
f rom MODE 3. A f t e r  30 hours i n t o  MODE 4 f rom MODE 3, 
r e a c t o r  decay heat  (assumed maximum a t  t h e  end o f  a  f u e l  
cyc le )  has dropped s u f f i c i e n t l y  such t h a t  o n l y  one RHR 
shutdown c o o l i n g  subsystem can p rov ide  t h e  r e q u i r e d  c o o l i n g  
t o  ma in ta i n  t h e  r e a c t o r  i n  MODE 4 cond i t i on ,  and hence o n l y  
two RCW/RSW d i v i s i o n s  a re  r e q u i r e d  t o  be OPERABLE t o  p rov ide  
redundancy. 

APPLICABILITY I n  MODES 4 and 5, except w i t h  t h e  r e a c t o r  c a v i t y  t o  
d ryer /separa to r  s to rage pool  ga te  removed and water  l e v e l  
2 7.0 m over  t h e  t o p  o f  t h e  r e a c t o r  pressure vessel f lange,  
t h r e e  d i v i s i o n s  o f  t h e  RCW/RSW System and t h e  UHS are  
requ i red  t o  be OPERABLE t o  suppor t  OPERABILITY o f  t h e  
equipment serv iced  by t h e  RCW/RSW System and UHS, and a r e  
r e q u i r e d  t o  be OPERABLE i n  these MODES. 

I n  MODES 1, 2, and 3, t h e  OPERABILITY requi rements o f  t h e  
RCW/RSW System and UHS are  s p e c i f i e d  i n  LC0 3 .7 .1 .  

I n  MODE 5 w i t h  t h e  r e a c t o r  c a v i t y  t o  d ryer /separa to r  s to rage 
pool  ga te  removed and water  l e v e l  2 7.0  m over  t h e  t o p  o f  
t h e  r e a c t o r  pressure vessel f lange,  t h e  OPERABILITY 
requi rements o f  t h e  RCW/RSW System and UHS a r e  s p e c i f i e d  i n  
LC0 3.7 .3 ,  "RCW/RSW System and UHS - Refue l ing . "  

ACTIONS A.1. 8 .1  and 8.2 

I f  one RCW pump and/or one RSW pump and/or one RCW/RSW heat  
exchanger and/or one [spray  network] i n  t h e  UHS i n  t h e  same 
d i v i s i o n  i s  inoperable,  a c t i o n  must be taken t o  r e s t o r e  t h e  
inoperab le  component(s) and thus  t h e  d i v i s i o n  a f f ec ted ,  t o  
OPERABLE s t a t u s  w i t h i n  14 days. I f  one RCW pump and/or one 
RSW pump and/or one RCW/RSW heat  exchanger and/or one UHS 
[spray  network]  i n  t h e  same d i v i s i o n  i s  inoperab le  i n  two o r  
more separate d i v i s i o n s ,  one RCW/RSW o r  UHS [spray  network]  
d i v i s i o n  must be r e s t o r e d  t o  OPERABLE s t a t u s  w i t h i n  7 days 
and two RCW/RSW o r  UHS [spray network] d i v i s i o n s  must be 
res to red  t o  OPERABLE s t a t u s  i n  14 days. I n  these  c o n d i t i o n s  
s u f f i c i e n t  redundant equipment i s  s t i l l  a v a i l a b l e  t o  p rov ide  

(cont inued)  
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ACTIONS A.1. B . l  and 8.2 (cont inued)  
(cont inued)  

c o o l i n g  water  t o  t h e  r e q u i r e d  s a f e t y  r e l a t e d  components and 
s u f f i c i e n t  heat  removal capac i t y  i s  s t i l l  a v a i l a b l e  t o  
adequately cool  s a f e t y  r e l a t e d  loads.  Therefore,  con t inued 
o p e r a b i l i t y  o f  these d i v i s i o n s  i s  j u s t i f i e d .  

The Complet ion Times a r e  reasonable, based on t h e  l ow  
p r o b a b i l i t y  o f  an acc iden t  o c c u r r i n g  w h i l e  one o r  more 
components a re  inoperab le  i n  one o r  more d i v i s i o n s ,  t h e  
number o f  a v a i l a b l e  d i v i s i o n s ,  t h e  s u b s t a n t i a l  c o o l i n g  
c a p a b i l i t y  s t i l l  remain ing i n  a d i v i s i o n ( s )  i n  t h i s  
Cond i t ion ,  and t h e  expected h i g h  d i v i s i o n  a v a i l a b i l i t y  
a f f o rded  by a system where most o f  t h e  equipment, i n c l u d i n g  
t h e  minimum requ i red  f o r  most f unc t i ons ,  i s  no rma l l y  
opera t ing .  However, i n  t h e  degraded mode o f  Cond i t i on  B, 
o v e r a l l  r e l i a b i l i t y  and heat  removal c a p a b i l i t y  i s  reduced 
f rom t h a t  o f  Cond i t i on  A, and thus a more r e s t r i c t i v e  
Completion Time i s  imposed. 

Ll 
I f  t h e  RCW/RSW o r  UHS [spray  network] d i v i s i o n ( s )  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  assoc ia ted  Completion 
Time(s), o r  one o r  more r e q u i r e d  RCW/RSW o r  UHS [spray 
network] d i v i s i o n ( s )  a re  inoperab le  f o r  reasons o t h e r  than  
Cond i t i on  A o r  B o r  t h e  UHS i s  inoperable,  then  immediately,  
those requ i red  f ea tu re (s )  supported by t h e  inoperab le  
RCW/RSW d i v i s i o n ( s )  o r  t h e  UHS must be dec la red  inoperab le  
(i.e., Emergency D iese l  Generator, RHR heat  exchanger) and 
t h e  app l i cab le  Cond i t ions  and Required Ac t ions  o f  t h e  
app rop r i a te  LCOs f o r  t h e  inoperab le  r e q u i r e d  f ea tu re (s )  must 
be entered.  For t h e  a p p l i c a b l e  shutdown MODES, an 
inoperab le  RCW/RSW d i v i s i o n  o r  UHS r e q u i r e s  e n t e r i n g  t h e  
Cond i t ions  o f  LC0 3.8.11, "AC Sources-Shutdown(Low Water 
Level ) , "  f o r  a d i e s e l  generator  made inoperab le  and e i t h e r  
LC0 3.4.8, "Residual Heat Removal (RHR) Shutdown Coo l ing  
System-Cold Shutdown," o r  LC0 3.9.8, "Residual Heat Removal 
(RHR) Low Water Level"  f o r  RHR shutdown c o o l i n g  made 
inoperab le .  Th i s  i s  i n  accordance w i t h  LC0 3.0.6 and 
ensures t h e  p roper  ac t i ons  a r e  taken f o r  these components. 

(cont inued)  
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SURV E 1 L LANC E SR 3 .7 .2 .1  
REQU l RERENTS 

This SR ensures adequate long tern (30 days) cool i ng  can be 
maintained. With the UHS water source below the minimum 
leve l ,  the af fected RCU/RSY d i v i s i o n  must be declared 
inoperable. The 24 hour Frequency i s  based on operating 
experience re la ted  t o  trending o f  the  parameter var ia t ions 
dur ing the appl icable WOES. 

This SR v e r i f i e s  the water leve l  i n  each RSY pur~p wel l  of 
the in take  s t ructure t o  be s u f f i c i e n t  fo r  t he  proper 
operat i on  o f  the RSY pumps (net pos i t i ve  suct ion head and 
pump vor tex ing are considered i n  determining t h i s  l i m i t ) .  
The 24 hour Frequency i s  based on operat ing experience 
re l a ted  t o  trending o f  the pardmeter va r ia t ions  dur ing the 
appl icab le  MODES. 

V e r i f i c a t i o n  o f  the RSW water temperature a t  the i n l e t  t o  
th2 RCU/RSU heat exchangers ensures t ha t  t he  heat removal 
c a p a b i l i t y  o f  the RCW/RSW System i s  w i t h i n  t h e  assumptions 
o f  t he  D M  analysis. The 24 hour Frequency i s  based on 
operat ing experience re la ted t o  t rending o f  the  parameter 
va r i a t i ons  during the appl icable MODES. 

Ver i f y ing  the correct  a1 ignment f o r  each manual, power 
operated, and automatic valve i n  each RCW/RSW and associated 
UHS [spray network] d i v i s i on  f low path provides assurance 
tha t  the proper f low paths w i l l  e x i s t  f o r  RCU/RSY operation. 
This SR does not apply t o  valves t h a t  are locked, sealed, or 
otherwise secured i n  posi t ion.  since these valves were 
v e r i f i e d  t o  be i n  the correct  pos i t i on  p r i o r  t o  locking, 
sealing, o r  securing. A valve i s  a lso  allowed t o  be i n  the 
nonacctdent pos i t  ion and yet  considered i n  the correct  
pos i t i on .  provided i t  can be automat ical ly  real igned t o  i t s  
accident pos i t ion .  This SR does not requ i re  any t e s t i n g  o r  
valve manipulation; rather. i t  involves v e r i f i c a t i o n  tha t  
those valves capable o f  potent ia l  ly being misposi t ioned are 
i n  the correct  pos i t ion.  This SR does not apply t o  valves 

(continued) 
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REQUIREMENTS SR 3.7.2.4 (cont inued)  
(cont inued)  

t h a t  cannot be i n a d v e r t e n t l y  misal igned,  such as check 
valves.  

Th is  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  i s o l a t i o n  o f  
t h e  RCW/RSW System t o  components o r  systems may render  those 
components o r  systems inoperable,  b u t  does n o t  a f f e c t  t h e  
OPERABILITY o f  t h e  RCW/RSW System. As such, when a l l  
RCW/RSW pumps, valves, and p i p i n g  a re  OPERABLE, b u t  a  branch 
connect ion o f f  t h e  main header i s  i s o l a t e d ,  t h e  RCW/RSW 
System i s  s t i l l  OPERABLE. The 31 day Frequency i s  based on 
eng ineer ing  judgement, i s  cons i s ten t  w i t h  t h e  procedura l  
c o n t r o l s  govern ing va l ve  opera t ion ,  and ensures c o r r e c t  
va l ve  p o s i t i o n s .  

Th i s  SR v e r i f i e s  t h a t  t h e  automat ic  i s o l a t i o n  va lves  o f  t h e  
RCW/RSW System w i l l  au toma t i ca l l y  sw i t ch  t o  t h e  s a f e t y  o r  
emergency p o s i t i o n  t o  p rov ide  cool  i ng water  e x c l u s i v e l y  t o  
t h e  s a f e t y  r e l a t e d  equipment, and l i m i t e d  non-sa fe ty  r e l a t e d  
equipment, du r i ng  an acc iden t  event.  Th i s  i s  demonstrated 
by use o f  an ac tua l  o r  s imu la ted  i n i t i a t i o n  s i gna l .  Th is  SR 
a l s o  v e r i f i e s  t h e  automat ic  s t a r t  c a p a b i l i t y  o f  t h e  RCW/RSW 
pumps t h a t  a re  i n  standby and automat ic  v a l v i n g  i n  each o f  
t h e  standby RCW/RSW heat  exchangers and assoc ia ted  UHS 
[spray  network] i n  each d i v i s i o n .  SRs i n  LC0 3.3.1.1 and 
LC0 3.3.1.4 ove r l ap  t h i s  SR t o  p rov ide  complete t e s t i n g  o f  
t h e  s a f e t y  f u n c t i o n .  

Operat ing experience has shown t h a t  these components u s u a l l y  
pass t h e  SR when performed on t h e  18 month Frequency. 
Therefore,  t h i s  Frequency i s  concluded t o  be acceptable f rom 
a  r e l i a b i l i t y  s tandpo in t .  

REFERENCES 1. Regulatory Guide 1.27, Rev is ion  2, January 1976. 

2 .  DCD T i e r  2, Sect ions 9.2.11 and 9.2.15. 

3. DCD T i e r  2, Sec t ion  6.2.1.1.3.3.1.4. 

4. DCD T i e r  2, Chapter 15. 
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B 3.7 PLANT SYSTEMS 

B 3.7.3 Reactor B u i l d i n g  Coo l ing  Water (RCW) System, Reactor Serv ice  Water 
(RSW) System and U l t ima te  Heat S ink  (UHS) - Re fue l i ng  

BASES 

BACKGROUND A d e s c r i p t i o n  o f  t h e  RCW and RSW Systems and t h e  UHS a re  
p rov ided  i n  t h e  Bases f o r  LC0 3.7.1, "Reactor B u i l d i n g  
Cool ing Water (RCW) System, Reactor Serv ice  Water (RSW) 
System and U l t ima te  Heat Sink (UHS) - Operat ing." I n  MODE 5 
w i t h  t h e  r e a c t o r  vessel water  l e v e l  > 7.0 m over  t h e  vessel  
f l ange  t h e  u n i t  components t o  which t h e  RCW/RSW System i s  
r e q u i r e d  t o  supply  c o o l i n g  water  i s  g r e a t l y  reduced f rom 
normal opera t ion .  For example, LC0 3.8.2, "AC Sources- 
Refue l ing"  and LC0 3.9.7, "RHR-High Water Leve l "  r e q u i r e  one 
DG and one RHR subsystem t o  be OPERABLE, respec t i ve l y ,  and 
LC0 3.5.2, "ECCS-Shutdown" does n o t  r e q u i r e  any ECCS 
components t o  be OPERABLE f o r  t h i s  c o n d i t i o n .  

APPLICABLE The volume o f  water incorpora ted  i n  t h e  UHS i s  s i zed  so t h a t  
SAFETY ANALYSES s u f f i c i e n t  water i nven to ry  i s  a v a i l a b l e  f o r  a l l  RCW/RSW 

System pos t  LOCA c o o l i n g  requi rements f o r  a 30 day p e r i o d  
w i t h  no a d d i t i o n a l  makeup water  source a v a i l a b l e  (Ref. 1) .  
The a b i l i t y  o f  t h e  RCW/RSW System t o  suppor t  l o n g  te rm 
c o o l i n g  o f  t h e  r e a c t o r  o r  containment i s  assumed i n  
eva lua t ions  o f  t h e  equipment r e q u i r e d  f o r  sa fe  r e a c t o r  
shutdown presented i n  DCD T i e r  2, Sect ions 9.2.11, 9.2.15, 
6.2.1.1.3.3.1.4, and Chapter 15, (Refs. 2, 3, and 4, 
r e s p e c t i v e l y ) .  With t h e  u n i t  i n  MODE 5 and w i t h  t h e  r e a c t o r  
c a v i t y  t o  d ryer /separa to r  s torage ga te  removed and water  
l e v e l  t 7.0 m over  t h e  t o p  o f  t h e  r e a c t o r  p ressure  vessel  
f lange,  t h e  volume o f  water i n  t h e  r e a c t o r  vessel  p rov ides  a 
heat  s i n k  f o r  decay heat  removal. However, t o  p rov ide  
redundancy, a minimum o f  one RCW/RSW d i v i s i o n  i s  r e q u i r e d  t o  
be OPERABLE. 

The combined RCW/RSW System, t oge the r  w i t h  t h e  UHS, 
s a t i s f i e s  C r i t e r i o n  3 o f  t h e  NRC P o l i c y  Statement. 

(cont inued)  
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BASES 

LC0 One d i v i s i o n  o f  t h e  RCW/RSW System and t h e  UHS a r e  r e q u i r e d  
t o  be OPERABLE t o  ensure t h e  e f f e c t i v e  ope ra t i on  o f  t h e  RHR 
System i n  removing heat  f rom t h e  r e a c t o r .  LC0 3.9.7, "RHR- 
High Water Level"  r e q u i r e s  t h a t  one RHR subsystem be 
OPERABLE and i n  ope ra t i on  i n  MODE 5 w i t h  t h e  water  l e v e l  
2 7.0 m above t h e  RPV f lange.  Only one subsystem i s  
r e q u i r e d  because t h e  volume o f  water  above t h e  RPV f l ange  
prov ides  backup decay heat  removal c a p a b i l i t y .  Operab i l  i t y  
o f  t h e  UHS and t h e  RCW/RSW System i s  d e f i n e d  i n  t h e  Basis  
f o r  LC0 3.7.1. 

APPLICABILITY I n  MODE 5 w i t h  t h e  r e a c t o r  c a v i t y  t o  d ryer /separa to r  s torage 
pool  ga te  removed and water  l e v e l  2 7.0 m over  t h e  t o p  o f  
t h e  r e a c t o r  pressure vessel f lange,  one d i v i s i o n  o f  t h e  
RCW/RSW System and t h e  UHS are  r e q u i r e d  t o  be OPERABLE t o  
suppor t  OPERABILITY o f  t h e  equipment serv iced  by t h e  RCW/RSW 
System and UHS, and are  r e q u i r e d  t o  be OPERABLE i n  t h i s  
MODE. 

I n  MODES 1, 2, and 3, t h e  OPERABILITY requi rements o f  t h e  
RCW/RSW System and UHS are  s p e c i f i e d  i n  LC0 3.7.1. 

I n  MODES 4 and 5, except w i t h  t h e  r e a c t o r  c a v i t y  t o  
d r y e r l s e p a r a t o r  s to rage pool  ga te  removed and water  l e v e l  
2 7.0 m over  t h e  t o p  o f  t h e  r e a c t o r  pressure vessel  f lange,  
t h e  OPERABILITY requirements o f  t h e  RCW/RSW System and UHS 
are  s p e c i f i e d  i n  LC0 3.7.2, "RCW/RSW System and UHS - 
Shutdown." 

ACTIONS A. l  and A.2 

I f  no RCW/RSW d i v i s i o n  i s  operable o r  t h e  UHS i s  inoperable,  
o r  t h e  assoc ia ted  d i v i s o n a l  UHS [spray  networks] a r e  
inoperable,  then, immediately,  those r e q u i r e d  f e a t u r e ( s )  
supported by t h e  inoperab le  r e q u i r e d  RCW/RSW d i v i s i o n  o r  UHS 
must be dec la red  inoperab le  ( i . e . ,  Emergency D iese l  
Generator, RHR heat exchanger) and t h e  a p p l i c a b l e  Cond i t ions  
and Required Ac t ions  o f  t h e  app rop r i a te  LCOs f o r  t h e  
inoperab le  r e q u i r e d  f ea tu re (s )  must be entered.  An 
inoperab le  RCW/RSW d i v i s i o n  o r  UHS r e q u i r e s  e n t e r i n g  t h e  
Cond i t ions  o f  LC0 3.8.2, "AC Sources-Refuel ing," f o r  a  

(cont inued)  
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ACT IONS A . l  and A . $  (continued) 

d iese l  generator made inoperable and L C 0  3.9.7, 'Residual 
Heat Removal (RHR)-High Uater Level" f o r  RHR shutdown 
cool ing made inoperable. T h i  s i s  i n  accordance w i t h  LC0 
3.0.6 and ensures the proper act ions are taken f o r  these 
components. 

SURVEILLANCE SR 3 .7 .3 .1  
REQU I REMERTS 

This SR ensures adequate long term (30 days) coo l ing  can be 
maintained. Y i t h  the UHS water source below the  minimum 
l eve l ,  the a f fec ted RCU/RSW d i v i s i o n  must be declared 
inoperable. The 24 hour Frequency i s  based on operating 
experience re l a ted  t o  t rending o f  the parameter var ia t ions 
dur ing the appl icable HODES. - 

This SR v e r i f i e s  the water leve l  i n  each RSW pump we l l  o f  
the in take s t ructure t o  be s u f f i c i e n t  f o r  the proper 
operat ion o f  the  RSW pumps (net  p o s i t i v e  suc t ion  head and 
pump vortexing are considered i n  determining t h i s  l i m i t ) .  
The 24 hour Frequency i s  based on operat ing experience 
re l a ted  t o  t rending o f  the parameter va r i a t i ons  dur ing the 
appl icable MODES. 

Ver i f i ca t i on  o f  the RSW water temperature a t  the i n l e t  t o  
the RCU/RSY heat exchangers ensures t h a t  the heat removal 
c a p a b i l i t y  o f  the RCW/RSU System i s  w i t h i n  the assumptions 
o f  the OBA analysis. The 24 hour Frequency i s  based on 
operat ing experience re la ted  t o  t rend ing of the parameter 
va r ia t ions  dur ing the appl i cab le  MODES. 

Ver i f y ing  the correct  a1 ignment f o r  each manual, power 
operated, and automatic valve i n  each RCU,/RSW and associated 
UHS [spray network] d i v i s i o n  flow path provides assurance 

(con t i nued) 
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BASES 

SURVEILLANCE SR 3.7.3.4 (cont inued)  
REQUIREMENTS 

(cont inued)  t h a t  t h e  p roper  f l o w  paths w i l l  e x i s t  f o r  RCW/RSW opera t ion .  
Th is  SR does n o t  app ly  t o  va lves t h a t  a r e  locked,  sealed, o r  . .  - 
o therw ise  secured i n  p o s i t i o n ,  s i nce  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 ,  
sea l ing ,  o r  secur ing.  A  va l ve  i s  a l s o  a l lowed t o  be i n  t h e  
nonaccident  p o s i t i o n  and y e t  considered i n  t h e  c o r r e c t  
p o s i t i o n ,  p rov ided  i t  can be a u t o m a t i c a l l y  r e a l i g n e d  t o  i t s  
acc iden t  p o s i t i o n .  Th is  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  man ipu la t ion ;  r a t h e r ,  i t  i n v o l v e s  v e r i f i c a t i o n  t h a t  
those va lves  capable o f  p o t e n t i a l l y  be ing  m ispos i t i oned  are  
i n  t h e  c o r r e c t  p o s i t i o n .  Th is  SR does n o t  app ly  t o  va lves  
t h a t  cannot be i n a d v e r t e n t l y  misal igned,  such as check 
valves.  

Th is  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  i s o l a t i o n  o f  
t h e  RCW/RSW System t o  components o r  systems may render  those 
components o r  systems inoperable,  b u t  does n o t  a f f e c t  t h e  
OPERABILITY o f  t h e  RCW/RSW System. As such, when a l l  
RCW/RSW pumps, va lves,  and p i p i n g  a re  OPERABLE, b u t  a  branch 
connect ion o f f  t h e  main header i s  i s o l a t e d ,  t h e  RCW/RSW 
System i s  s t i l l  OPERABLE. 

The 31 day Frequency i s  based on eng ineer ing  judgement, i s  
cons i s ten t  w i t h  t h e  procedura l  c o n t r o l s  govern ing va l ve  
opera t ion ,  and ensures c o r r e c t  va l ve  p o s i t i o n s .  

SR 3 .7 .3 .5  

Th is  SR v e r i f i e s  t h a t  t h e  automat ic  i s o l a t i o n  va lves  o f  t h e  
RCW/RSW System w i l l  au toma t i ca l l y  sw i t ch  t o  t h e  s a f e t y  o r  
emergency p o s i t i o n  t o  p rov ide  c o o l i n g  water  e x c l u s i v e l y  t o  
t h e  s a f e t y  r e l a t e d  equipment, and l i m i t e d  non-sa fe ty  r e l a t e d  
equipment, d u r i n g  an acc iden t  event.  Th i s  i s  demonstrated 
by use o f  an ac tua l  o r  s imu la ted  i n i t i a t i o n  s i g n a l .  Th i s  SR 
a l s o  v e r i f i e s  t h e  automat ic  s t a r t  c a p a b i l i t y  o f  t h e  RCW/RSW 
pumps t h a t  a re  i n  standby and automat ic  v a l v i n g  i n  each o f  
t h e  standby RCW/RSW heat exchangers and assoc ia ted  UHS 
[spray  network]  i n  each d i v i s i o n .  The LOGIC SYSTEM 
FUNCTIONAL TEST i n  SR 3 .3 .5 .1 .4  over laps  t h i s  SR t o  p rov ide  
complete t e s t i n g  o f  t h e  s a f e t y  f u n c t i o n .  

Operat ing exper ience has shown t h a t  these components u s u a l l y  
pass t h e  SR when performed on t h e  18 month Frequency. 

(cont inued)  
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BASES 

SURVEILLANCE SR 3 . 7 . 3 . 5  (cont inued)  
REOUIREMENTS 

(cont inued)  There fore ,  t h i s  Frequency i s  concluded t o  be acceptable  from 
a r e l i a b i l i t y  standpoint .  

REFERENCES 1. Regulatory  Guide 1 .27 ,  Revis ion 2 ,  January 1976. 

2.  DCD T i e r  2, Sect ions 9 .2 .11  and 9 .2 .15.  

3 .  DCO T i e r  2 ,  Sect ion 6 . 2 . 1 . 1 . 3 . 3 . 1 . 4 .  

4 .  DCD T i e r  2 ,  Chapter 15.  
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B 3 .7  PLANT SYSTEMS 

B 3.7.4 Cont ro l  Room H a b i t a b i l i t y  Area (CRHA) - Emergency F i l t r a t i o n  (EF) 
System 

BASES 

BACKGROUND The Emergency F i l t r a t i o n  System o f  t h e  CRHA HVAC System, 
p rov ides  a  r a d i o l o g i c a l l y  c o n t r o l  l e d  environment f rom which 
t h e  u n i t  can be s a f e l y  operated f o l l o w i n g  a  Design Basis  
Accident  (DBA) . 
The s a f e t y  r e l a t e d  f u n c t i o n  o f  t h e  Emergency F i l t r a t i o n  
System used t o  c o n t r o l  r a d i a t i o n  exposure c o n s i s t s  o f  two 
independent and redundant h i g h  e f f i c i e n c y  a i r  f i l t r a t i o n  
d i v i s i o n s  f o r  t reatment  o f  a  m ix tu re  o f  r e c i r c u l a t e d  a i r  and 
a  minimum o f  ou t s i de  a i r  supp l ied  f o r  p r e s s u r i z a t i o n  o f  t h e  
main c o n t r o l  area envelope (MCAE). Each d i v i s i o n  c o n s i s t s  
o f  an e l e c t r i c  heater ,  a  p r e f i l t e r ,  a  h i g h  e f f i c i e n c y  
p a r t i c u l a t e  a i r  (HEPA) f i l t e r ,  an a c t i v a t e d  charcoal  
adsorber sec t ion ,  a  second HEPA f i l t e r ,  a  fan, and t h e  
associated ductwork and dampers. The e l e c t r i c  hea ter  l i m i t s  
t h e  r e l a t i v e  humid i ty  o f  t h e  i n f l u e n t  a i r  stream t o  l e s s  
than 70% r e l a t i v e  humid i ty .  P r e f i l t e r s  and HEPA f i l t e r s  
remove p a r t i c u l a t e  ma t te r  t h a t  may be r a d i o a c t i v e .  The 
charcoal  adsorbers p rov ide  a  holdup p e r i o d  f o r  gaseous 
iod ine ,  a l l ow ing  t ime f o r  decay. The second HEPA f i l t e r  
c o l l e c t s  any carbon f i n e s  exhausted f rom t h e  adsorber. 

Upon r e c e i p t  o f  t h e  i n i t i a t i o n  s i g n a l ( s )  ( i n d i c a t i v e  o f  
cond i t i ons  t h a t  cou ld  r e s u l t  i n  r a d i a t i o n  exposure t o  MCAE 
personnel ) ,  t h e  Emergency F i l t r a t i o n  System au toma t i ca l l y  
switches t o  t h e  h igh  r a d i a t i o n  mode o f  ope ra t i on  t o  prevent  
i n f i l t r a t i o n  o f  contaminated a i r  i n t o  t h e  MCAE. 

The Emergency F i l t r a t i o n  System i s  designed t o  ma in ta i n  t h e  
MCAE environment f o r  a  30 day cont inuous occupancy a f t e r  a  
DBA, w i t h o u t  exceeding a  0.05 Sv whole body dose. Emergency 
F i l t r a t i o n  System opera t ion  i n  ma in ta i n i ng  t h e  c o n t r o l  room 
h a b i t a b i l i t y  i s  discussed i n  DCD T i e r  2, Sect ions 6.4.1 
and 9.4.1 (Refs. 1 and 2, r e s p e c t i v e l y ) .  

APPLICABLE The a b i l i t y  o f  t h e  Emergency F i l t r a t i o n  System t o  
SAFETY ANALYSES main ta in  t h e  h a b i t a b i l i t y  o f  t h e  c o n t r o l  room i s  an e x p l i c i t  

assumption f o r  t h e  sa fe t y  analyses presented i n  

(cont inued)  
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APPLICABLE DCD T i e r  2, Chapters 6 and 15 (Refs. 3 and 4, r e s p e c t i v e l y ) .  
SAFETY ANALYSES The f i l t r a t i o n  mode o f  t he  Emergency F i l t r a t i o n  System i s  

(cont inued)  assumed t o  operate f o l l o w i n g  a l o s s  o f  coo lan t  acc ident ,  
main steam l i n e  break, and f u e l  hand l ing  acc ident .  The 
r a d i o l o g i c a l  doses t o  MCAE personnel as a r e s u l t  o f  t h e  
var ious  DBAs are  summarized i n  Reference 4. No s i n g l e  
a c t i v e  o r  passive f a i l u r e  w i l l  cause t h e  l o s s  o f  ou t s i de  o r  
r e c i r c u l a t e d  a i r  f rom t h e  MCAE. 

The Emergency F i l t r a t i o n  System s a t i s f i e s  C r i t e r i o n  3 o f  t h e  
NRC Pol i c y  Statement. 

LC0 Two redundant d i v i s i o n s  o f  t he  Emergency F i l t r a t i o n  System 
a re  r e q u i r e d  t o  be OPERABLE t o  ensure t h a t  a t  l e a s t  one i s  
ava i l ab le ,  assuming a s i n g l e  f a i l u r e  d i sab les  t h e  o t h e r  
d i v i s i o n .  To ta l  system f a i l u r e  cou ld  r e s u l t  i n  exceeding a 
dose o f  0.05 Sv t o  t h e  c o n t r o l  room opera to rs  i n  t he  event 
o f  a DBA. 

The Emergency F i l t r a t i o n  System i s  considered OPERABLE when 
t h e  i n d i v i d u a l  components necessary t o  c o n t r o l  opera to r  
exposure a re  OPERABLE i n  bo th  d i v i s i o n s .  A d i v i s i o n  i s  
considered OPERABLE when i t s  associated:  

a. Fan i s  OPERABLE; 

b. HEPA f i l t e r  and charcoal adsorber a re  n o t  excess ive ly  
r e s t r i c t i n g  f l o w  and are  capable o f  per fo rming  t h e i r  
f i l t r a t i o n  func t ions ;  and 

c .  Heater,  ductwork, va lves,  and dampers a re  OPERABLE, 
and a i r  c i r c u l a t i o n  can be maintained. 

I n  add i t i on ,  t he  MCAE boundary must be maintained, i n c l u d i n g  
t h e  i n t e g r i t y  o f  t he  wa l l s ,  f l o o r s ,  c e i l i n g s ,  ductwork, and 
double e n t r y  doors w i t h  v e s t i b u l e  between a t  a p o s i t i v e  
pressure o f  a t  l e a s t  0.32 mm o f  water  gauge r e l a t i v e  t o  
atmosphere. 

APPLICABILITY I n  MODES 1, 2, and 3, t he  Emergency F i l t r a t i o n  System must 
be OPERABLE t o  c o n t r o l  opera to r  exposure du r i ng  and 

(cont inued) 
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APPLICABILITY 
(cont inued)  f o l l o w i n g  a DBA, s ince  t h e  DBA cou ld  l e a d  t o  a f i s s i o n  

p roduc t  re lease .  

I n  MODES 4 and 5, t h e  p r o b a b i l i t y  and consequences o f  a DBA 
are  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. Therefore, ma in ta i n i ng  t h e  Emergency 
F i l t r a t i o n  System OPERABLE i s  n o t  r e q u i r e d  i n  MODE 4 o r  5, 
except  f o r  t h e  f o l l o w i n g  s i t u a t i o n s  under which s i g n i f i c a n t  
r a d i o a c t i v e  re leases  can be pos tu la ted :  

a. Dur ing  opera t ions  w i t h  a p o t e n t i a l  f o r  d r a i n i n g  t h e  
r e a c t o r  vessel (OPDRVs) ; 

b. Dur ing  CORE ALTERATIONS; and 

c .  Dur ing  movement o f  i r r a d i a t e d  f u e l  assemblies i n  t h e  
secondary containment. 

ACTIONS 

With one Emergency F i l t r a t i o n  d i v i s i o n  inoperable,  t h e  
inoperab le  Emergency F i l t r a t i o n  d i v i s i o n  must be r e s t o r e d  t o  
OPERABLE s t a t u s  w i t h i n  7 days. Wi th t h e  u n i t  i n  t h i s  
cond i t i on ,  t h e  remain ing OPERABLE Emergency F i l t r a t i o n  
d i v i s i o n  i s  adequate t o  per form MCAE r a d i a t i o n  p r o t e c t i o n .  
However, t h e  o v e r a l l  r e l i a b i l i t y  i s  reduced because a s i n g l e  
f a i l u r e  i n  t h e  OPERABLE d i v i s i o n  cou ld  r e s u l t  i n  l o s s  o f  
Emergency F i l t r a t i o n  System func t i on .  The 7 day Completion 
Time i s  based on t h e  low p r o b a b i l i t y  o f  a DBA o c c u r r i n g  
d u r i n g  t h i s  t ime per iod ,  and t h a t  t h e  remain ing d i v i s i o n  can 
p rov ide  t h e  requ i red  c a p a b i l i t i e s .  

B . l  and 8.2 

I n  MODE 1, 2, o r  3, i f  t h e  inoperab le  Emergency F i l t r a t i o n  
d i v i s i o n  cannot be res to red  t o  OPERABLE s t a t u s  w i t h i n  t h e  
assoc ia ted  Completion Time, t h e  u n i t  must be p laced i n  a 
MODE t h a t  min imizes r i s k .  To achieve t h i s  s ta tus ,  t h e  u n i t  
must be p laced i n  a t  l e a s t  MODE 3 w i t h i n  12 hours and i n  
MODE 4 w i t h i n  36 hours. The a l lowed Complet ion Times a r e  
reasonable, based on ope ra t i ng  experience, t o  reach  t h e  

(cont inued)  
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BASES 

ACTIONS B.1 and B.? (cont inued)  
(cont inued)  

Cequired 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 hou t  cha l l eng ing  u n i t  systems. 

C.1, C.2.1. C.2.2. and C.2.3 

The Required Ac t ions  o f  Cond i t i on  C a r e  m o d i f i e d  by  a Note 
i n d i c a t i n g  t h a t  LC0 3.0.3 does n o t  apply .  I f  moving 
i r r a d i a t e d  f u e l  assemblies w h i l e  i n  MODE 1, 2, o r  3, t h e  
f u e l  movement i s  independent o f  r e a c t o r  opera t ions .  
Therefore,  i n a b i l i t y  t o  suspend movement o f  i r r a d i a t e d  f u e l  
assemblies i s  n o t  s u f f i c i e n t  reason t o  r e q u i r e  a r e a c t o r  
shutdown. 

Dur ing  movement o f  i r r a d i a t e d  f u e l  assemblies i n  t h e  
secondary containment, d u r i n g  CORE ALTERATIONS, o r  d u r i n g  
OPDRVs, i f  t h e  inoperab le  Emergency F i l t r a t i o n  d i v i s i o n  
cannot be res to red  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  OPERABLE Emergency F i l t r a t i o n  d i v i s i o n  
may be p laced i n  t h e  f i l t r a t i o n  mode. Th i s  a c t i o n  ensures 
t h a t  t h e  remain ing d i v i s i o n  i s  OPERABLE, t h a t  no f a i l u r e s  
t h a t  would prevent  automat ic  a c t u a t i o n  w i l l  occur,  and t h a t  
any a c t i v e  f a i l u r e  w i l l  be r e a d i l y  detected.  

An a l t e r n a t i v e  t o  Required Ac t i on  C . l  i s  t o  immediate ly  
suspend a c t i v i t i e s  t h a t  present  a p o t e n t i a l  f o r  r e l e a s i n g  
r a d i o a c t i v i t y  t h a t  might  r e q u i r e  i n i t i a t i o n  o f  t h e  Emergency 
F i l t r a t i o n  System. Th is  p laces  t h e  u n i t  i n  a c o n d i t i o n  t h a t  
min imizes r i s k .  

I f  app l i cab le ,  CORE ALTERATIONS and movement o f  i r r a d i a t e d  
f u e l  assemblies i n  t h e  secondary containment must be 
suspended immediately.  Suspension o f  these a c t i v i t i e s  s h a l l  
n o t  p rec lude  complet ion o f  movement o f  a component t o  a sa fe  
p o s i t i o n .  Also, i f  app l i cab le ,  ac t i ons  must be i n i t i a t e d  
immediate ly  t o  suspend OPDRVs t o  min imize t h e  p r o b a b i l i t y  o f  
a vessel draindown and subsequent p o t e n t i a l  f o r  f i s s i o n  
p roduc t  re lease .  Ac t ions  must con t inue  u n t i l  t h e  OPDRVs a r e  
suspended. 

(cont inued)  
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ACTIONS !u 
(cont inued)  

I f  bo th  Emergency F i l t r a t i o n  d i v i s i o n s  a r e  i nope rab le  i n  
MODE 1, 2, o r  3, t h e  Emergency F i l t r a t i o n  System may n o t  be 
capable o f  per fo rming  t h e  in tended f u n c t i o n  and t h e  u n i t  i s  
i n  a c o n d i t i o n  ou t s i de  o f  t h e  acc iden t  analyses. Therefore,  
LC0 3.0.3 must be entered immediately.  

E . 1 .  E.2. and E.3 

The Required Ac t ions  o f  Cond i t i on  E a r e  mod i f i ed  by a Note 
i n d i c a t i n g  t h a t  LC0 3.0.3 does n o t  apply. I f  moving 
i r r a d i a t e d  f u e l  assemblies w h i l e  i n  MODE 1, 2, o r  3, t h e  
f u e l  movement i s  independent o f  r e a c t o r  opera t ions .  
Therefore,  i n a b i l i t y  t o  suspend movement o f  i r r a d i a t e d  f u e l  
assemblies i s  n o t  s u f f i c i e n t  reason t o  r e q u i r e  a r e a c t o r  
shutdown. 

Dur ing  movement o f  i r r a d i a t e d  f u e l  assemblies i n  t h e  
secondary containment, d u r i n g  CORE ALTERATIONS, o r  d u r i n g  
OPDRVs, w i t h  two Emergency F i l t r a t i o n  d i v i s i o n s  inoperable,  
a c t i o n  must be taken immediate ly  t o  suspend a c t i v i t i e s  t h a t  
p resent  a p o t e n t i a l  f o r  r e l e a s i n g  r a d i o a c t i v i t y  t h a t  might  
r e q u i r e  i n i t i a t i o n  o f  t h e  Emergency F i l t r a t i o n  System. Th i s  
p laces  t h e  u n i t  i n  a c o n d i t i o n  t h a t  min imizes r i s k .  

I f  app l i cab le ,  CORE ALTERATIONS and movement o f  i r r a d i a t e d  
f u e l  assemblies i n  t h e  secondary containment must be 
suspended immediately.  Suspension o f  these a c t i v i t i e s  s h a l l  
n o t  p rec lude  complet ion o f  movement o f  a component t o  a sa fe  
p o s i t i o n .  I f  app l i cab le ,  ac t i ons  must be i n i t i a t e d  
immediate ly  t o  suspend OPDRVs t o  min imize t h e  p r o b a b i l i t y  o f  
a vessel draindown and subsequent p o t e n t i a l  f o r  f i s s i o n  
p roduc t  re lease.  Ac t ions  must con t inue  u n t i l  t h e  OPDRVs are  
suspended. 

SURVEILLANCE SR 3.7.4.1 
REOUIREMENTS 

Th i s  SR v e r i f i e s  t h a t  a d i v i s i o n  i n  standby mode s t a r t s  on 
demand and cont inues t o  operate.  Standby systems should be 
checked p e r i o d i c a l l y  t o  ensure t h a t  they  s t a r t  and f u n c t i o n  
p rope r l y .  As t h e  environmental and normal ope ra t i ng  
cond i t i ons  o f  t h i s  system are n o t  severe, t e s t i n g  each 

(cont inued)  
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SURVEILLANCE SR 3.7.4.1 (cont inued)  
REQUIREMENTS 

(cont inued)  d i v i s i o n  once every month p rov ides  an adequate check on t h i s  
system. Month ly  hea ter  ope ra t i on  d r i e s  o u t  any mo is tu re  
accumulated i n  t h e  charcoal  f rom humid i t y  i n  t h e  ambient 
a i r .  Systems w i t h  hea ters  must be operated f o r  t 10 
cont inuous hours w i t h  t h e  heaters  energ ized.  Furthermore, 
t h e  31 day Frequency i s  based on t h e  known r e l i a b i l i t y  o f  
t h e  equipment and t h e  two d i v i s i o n  redundancy a v a i l a b l e .  

Th i s  SR v e r i f i e s  t h a t  t h e  r e q u i r e d  Emergency F i l t r a t i o n  
t e s t i n g  i s  performed i n  accordance w i t h  t h e  V e n t i l a t i o n  
F i l t e r  Tes t i ng  Program (VFTP). The Emergency F i l t r a t i o n  
f i l t e r  t e s t s  a re  i n  accordance w i t h  Regulatory Guide 1.52 
(Ref.  5 ) .  The VFTP i nc ludes  t e s t i n g  HEPA f i l t e r  
performance, charcoal  adsorber e f f i c i e n c y ,  minimum system 
f l o w  r a t e ,  and t h e  phys i ca l  p r o p e r t i e s  o f  t h e  a c t i v a t e d  
charcoal  (general use and f o l l o w i n g  s p e c i f i c  ope ra t i ons ) .  
S p e c i f i c  t e s t  f requenc ies  and a d d i t i o n a l  i n f o r m a t i o n  a r e  
d iscussed i n  d e t a i l  i n  t h e  VFTP. 

Th is  SR v e r i f i e s  t h a t  each Emergency F i l t r a t i o n  d i v i s i o n  
s t a r t s  and operates on an ac tua l  o r  s imu la ted  i n i t i a t i o n  
s i g n a l .  The LOGIC SYSTEM FUNCTIONAL TEST i n  SR 3.3.7.1.4 
over laps  t h i s  SR t o  p rov ide  complete t e s t i n g  o f  t h e  s a f e t y  
f u n c t i o n .  The 18 month Frequency i s  s p e c i f i e d  i n  
Reference 5. 

Th i s  SR v e r i f i e s  t h e  i n t e g r i t y  o f  t h e  MCAE and t h e  assumed 
in leakage r a t e s  o f  p o t e n t i a l l y  contaminated a i r .  The 
c o n t r o l  room p o s i t i v e  pressure, w i t h  respec t  t o  p o t e n t i a l l y  
contaminated adjacent  spaces, i s  p e r i o d i c a l l y  t e s t e d  t o  
v e r i f y  p roper  f u n c t i o n  o f  t h e  Emergency F i l t r a t i o n  System. 
Dur ing  t h e  emergency mode o f  opera t  ion ,  t h e  Emergency 
F i l t r a t i o n  System i s  designed t o  s l i g h t l y  p ressu r i ze  t h e  
c o n t r o l  room t o  2 3.2 mm water  gauge p o s i t i v e  pressure w i t h  
respec t  t o  t h e  atmosphere t o  p revent  u n f i l t e r e d  in leakage.  

(cont inued)  

ABWR TS 8 3.7-25   Design C o n t r o l  D o c u m n t / T i e r  2 

25A5675AU Revision 5



CRHA EF System 
B 3 . 7 . 4  

BASES 

SURVEILLANCE SR 3 . 7 . 4 . 4  (cont inued)  
REOUIREMENTS ~ ~- . - - ~ ~ 

(cont inued)  The Emergency F i l t r a t i o n  System i s  designed t o  ma in ta i n  t h i s  
p o s i t i v e  pressure a t  a f l o w  r a t e  o f  < 360 m3/h @ 0.101 MPa, 
0°C t o  t h e  MCAE i n  t h e  emergency f i l t r a t i o n  mode. The 
Frequency o f  18 months on a STAGGERED TEST BASIS i s  
cons i s ten t  w i t h  i n d u s t r y  p r a c t i c e  and o t h e r  f i l t r a t i o n  
system SRs. 

REFERENCES 1.  DCD T i e r  2,  Sect ion  6 . 4 . 1 .  

2. DCD T i e r  2, Sec t ion  9 . 4 . 1 .  

3 .  DCD T i e r  2,  Chapter 6 .  

4 .  DCD T i e r  2, Chapter 15. 

5 .  Regulatory Guide 1.52, Rev is ion  2, March 1978. 
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B 3 . 7 . 5  

B 3 . 7  PLANT SYSTEMS 

B 3 . 7 . 5  Cont ro l  Room H a b i t a b i l i t y  Area (CRHA) - A i r  Cond i t i on ing  (AC) 
System 

BASES 

BACKGROUND The CRHA AC System prov ides  temperature c o n t r o l  f o r  t h e  main 
c o n t r o l  area envelope (MCAE) a t  a l l  t imes  t h e  MCAE i s  
occupied . 
The CRHA AC System c o n s i s t s  o f  two independent, redundant 
d i v i s i o n s  t h a t  p rov ide  c o o l i n g  and hea t i ng  o f  r e c i r c u l a t e d  
c o n t r o l  room a i r .  Each d i v i s i o n  c o n s i s t s  o f  h e a t i n g  c o i l s ,  
c o o l i n g  c o i l s ,  fans, ductwork, dampers, and i ns t rumen ta t i on  
and c o n t r o l s  t o  p rov ide  f o r  MCAE temperature c o n t r o l .  

The CRHA AC subsystem i s  designed t o  p rov ide  a  c o n t r o l l e d  
environment under bo th  normal and acc iden t  c o n d i t i o n s .  A  
s i n g l e  d i v i s i o n  p rov ides  t h e  r e q u i r e d  temperature c o n t r o l  t o  
ma in ta i n  t h e  r e q u i r e d  MCAE environment f o r  a  sus ta ined  
occupancy o f  12 persons. The des ign  c o n d i t i o n s  f o r  t h e  
c o n t r o l  room environment a re  214C t o  26°C and 10% t o  60% 
r e l a t i v e  humid i ty .  The CRHA AC System ope ra t i on  i n  
m a i n t a i n i n g  t h e  MCAE temperature i s  d iscussed i n  DCD T i e r  
2, Sect ions 6.4 and 9.4.1 (Refs. 1 and 2, r e s p e c t i v e l y ) .  

APPLICABLE The des ign  bas i s  o f  t h e  CRHA AC System i s  t o  m a i n t a i n  
SAFETY ANALYSES t h e  MCAE temperature range f o r  a  30 day cont inuous 

occupancy. 

The CRHA AC System components a r e  arranged i n  redundant 
s a f e t y  r e l a t e d  d i v i s i o n s .  Dur ing  emergency opera t ion ,  t h e  
CRHA AC System main ta ins  a  h a b i t a b l e  environment and ensures 
t h e  OPERABILITY o f  components i n  t h e  MCAE. A  s i n g l e  a c t i v e  
f a i l u r e  o f  a  component o f  t h e  CRHA AC System, assuming a  
l o s s  o f  o f f s i t e  power, does n o t  impa i r  t h e  a b i l i t y  o f  t h e  
system t o  per fo rm i t s  des ign  f unc t i on .  Redundant 
temperature elements and c o n t r o l s  a re  p rov ided  f o r  MCAE 
temperature c o n t r o l .  The CRHA AC System i s  designed i n  
accordance w i t h  Seismic Category I requirements.  The CRHA 
AC System i s  capable o f  removing sens ib l e  and l a t e n t  hea t  
loads  f rom t h e  MCAE, i n c l u d i n g  c o n s i d e r a t i o n  o f  equipment 
heat  loads  and personnel occupancy requi rements t o  ensure 
equipment OPERABILITY. 

(cont inued)  
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APPLICABLE The CRHA AC System s a t i s f i e s  C r i t e r i o n  3 o f  t h e  NRC P o l i c y  
SAFETY ANALYSES Statement. 

(cont inued)  

LC0 Two independent and redundant d i v i s i o n s  o f  t h e  CRHA AC 
System are  requ i red  t o  be OPERABLE t o  ensure t h a t  a t  l e a s t  
one i s  ava i l ab le ,  assuming a s i n g l e  f a i l u r e  d i s a b l e s  t h e  
o the r  d i v i s i o n .  To ta l  system f a i l u r e  cou ld  r e s u l t  i n  t h e  
equipment opera t ing  temperature exceeding equipment 
q u a l i f i c a t i o n  l i m i t s .  

The CRHA AC System i s  considered OPERABLE when t h e  
i n d i v i d u a l  components necessary t o  ma in ta i n  t h e  MCAE 
temperature a re  OPERABLE i n  bo th  d i v i s i o n s .  These 
components i n c l u d e  t h e  cool i n g  c o i l  s, fans, ductwork, 
dampers, and associated i ns t rumen ta t i on  and c o n t r o l s .  

APPLICABILITY I n  MODE 1, 2, o r  3, t h e  CRHA AC System must be OPERABLE t o  
ensure t h a t  t h e  MCAE temperature w i l l  n o t  exceed equipment 
OPERABILITY l i m i t s  f o l l o w i n g  c o n t r o l  room i s o l a t i o n .  

I n  MODES 4 and 5, t h e  p r o b a b i l i t y  and consequences o f  a  
Design Basis  Accident  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. Therefore,  
ma in ta i n i ng  t h e  CRHA AC System OPERABLE i s  n o t  r e q u i r e d  i n  
MODE 4 o r  5, except f o r  t h e  f o l l o w i n g  s i t u a t i o n s  under which 
s i g n i f i c a n t  r a d i o a c t i v e  re leases  can be pos tu la ted :  

a. Dur ing  opera t ions  w i t h  a p o t e n t i a l  f o r  d r a i n i n g  t h e  
r e a c t o r  vessel (OPDRVs) ; 

b. Dur ing  CORE ALTERATIONS; and 

c. Dur ing  movement o f  i r r a d i a t e d  f u e l  assemblies i n  t h e  
secondary containment. 

(cont inued)  
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ACTIONS !ILL 

With one CRHA AC d i v i s i o n  inoperable, the inoperable CRHA AC 
d i v i s i o n  must be restored t o  OPERABLE s ta tus w i t h i n  30 days. 
With the u n i t  i n  t h i s  condit ion, the remaining OPERABLE CRHA 
AC d i v i s i o n  i s  adequate t o  perform the MCAE a i r  cond i t ion ing 
funct ion.  However, the overa l l  re1 i a b i l  i t y  i s  reduced 
because a s ing le  f a i l u r e  i n  the OPERABLE d i v i s i o n  could 
r e s u l t  i n  loss  o f  the MCAE a i r  cond i t ion ing funct ion.  The 
30 day Completion Time i s  based on the low p r o b a b i l i t y  o f  an 
event occurr ing requ i r ing  MCAE is01 at ion,  the considerat ion 
t h a t  the remaining d i v i s i o n  can provide the required 
protect ion,  and the a v a i l a b i l i t y  o f  a1 ternate coo l ing 
methods. 

B. l  and 0.2 

I n  MODE 1, 2, o r  3, i f  the inoperable CRHA AC d i v i s i o n  
cannot be restored t o  OPERABLE status w i t h i n  the associated 
Completion Time, the u n i t  must be placed i n  a MODE t h a t  
minimizes r i s k .  To achieve t h i s  status the u n i t  must be 
placed i n  a t  l e a s t  MODE 3 w i t h i n  12 hours and i n  MODE 4 
w i t h i n  36 hours. The allowed Completion Times are 
reasonable, based on operating experience, t o  reach the 
required u n i t  condi t ions from f u l l  power condi t ions i n  an 
order ly  manner and without challenging u n i t  systems. 

C.1.  C.2.1. C.2.2, and C.2.3 

The Required Actions o f  Condit ion C are modif ied by a Note 
ind ica t ing  t h a t  LC0 3.0.3 does not  apply. 

I f  moving i r rad ia ted  fue l  assemblies whi le i n  MODE 1, 2, 
o r  3, the fue l  movement i s  independent o f  reactor  
operations. Therefore, i n a b i l i t y  t o  suspend movement o f  
i r r a d i a t e d  fue l  assemblies i s  not s u f f i c i e n t  reason t o  
requ i re  a reactor  shutdown. 

During movement o f  i r r a d i a t e d  fue l  assemblies i n  the 
secondary containment, dur ing CORE ALTERATIONS, o r  dur ing 
OPDRVs, i f  Required Action A . l  cannot be completed w i t h i n  
the required Completion Time, the OPERABLE CRHA AC d i v i s i o n  
may be placed immediately i n  operation. 

(continued) 
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ACTIONS F.1. C.2.1. C.2.2. and C.2.3 (cont inued)  

Th i s  a c t i o n  ensures t h a t  t h e  remain ing d i v i s i o n  i s  OPERABLE, 
t h a t  no f a i l u r e s  t h a t  would p revent  a c t u a t i o n  w i l l  occur,  
and t h a t  any a c t i v e  f a i l u r e  w i l l  be r e a d i l y  detected.  

An a l t e r n a t i v e  t o  Required A c t i o n  C . l  i s  t o  immediate ly  
suspend a c t i v i t i e s  t h a t  p resent  a p o t e n t i a l  f o r  r e l e a s i n g  
r a d i o a c t i v i t y  t h a t  m igh t  r e q u i r e  i s o l a t i o n  o f  t h e  MCAE. 
Th is  p laces  t h e  u n i t  i n  a c o n d i t i o n  t h a t  min imizes r i s k .  

I f  appl i c a b l  e, CORE ALTERATIONS and movement o f  i r r a d i a t e d  
f u e l  assemblies i n  t h e  secondary containment must be 
suspended immediately.  Suspension o f  these a c t i v i t i e s  s h a l l  
n o t  p rec lude  complet ion o f  movement o f  a component t o  a sa fe  
p o s i t i o n .  Also, i f  app l i cab le ,  a c t i o n s  must be i n i t i a t e d  
immediately t o  suspend OPDRVs t o  min imize  t h e  p r o b a b i l i t y  o f  
a vessel draindown and subsequent p o t e n t i a l  f o r  f i s s i o n  
p roduc t  re lease.  Ac t ions  must con t inue  u n t i l  t h e  OPDRVs are  
suspended. 

I f  bo th  CRHA AC d i v i s i o n s  a r e  inoperab le  i n  MODE 1, 2, o r  3 ,  
t h e  CRHA AC System may n o t  be capable o f  per fo rming  t h e  
in tended func t i on .  Therefore,  LC0 3 . 0 . 3  must be en te red  
i n e d i a t e l y .  

E.1. E.2, and E.3 

The Required Ac t ions  o f  Cond i t i on  E . l  a re  mod i f i ed  by a Note 
i n d i c a t i n g  t h a t  LC0 3 . 0 . 3  does n o t  apply. I f  moving 
i r r a d i a t e d  f u e l  assemblies w h i l e  i n  MODE 1, 2, o r  3,  t h e  
f u e l  movement i s  independent o f  r e a c t o r  opera t ions .  
Therefore, i n a b i l i t y  t o  suspend movement o f  i r r a d i a t e d  f u e l  
assemblies i s  n o t  s u f f i c i e n t  reason t o  r e q u i r e  a r e a c t o r  
shutdown. 

Dur ing  movement o f  i r r a d i a t e d  f u e l  assemblies i n  t h e  
secondary containment, d u r i n g  CORE ALTERATIONS, o r  d u r i n g  
OPDRVs w i t h  two CRHA AC d i v i s i o n s  inoperable,  a c t i o n  must be 
taken t o  immediately suspend a c t i v i t i e s  t h a t  p resent  

(cont inued)  
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ACTIONS E.1. E.2, and E.3 (cont inued)  

a  p o t e n t i a l  f o r  r e l e a s i n g  r a d i o a c t i v i t y  t h a t  m igh t  r e q u i r e  
i s o l a t i o n  o f  t h e  c o n t r o l  room. Th i s  p laces t h e  u n i t  i n  a  
c o n d i t i o n  t h a t  min imizes r i s k .  

I f  appl i cab1 e, CORE ALTERATIONS and hand1 i n g  o f  i r r a d i a t e d  
f u e l  i n  t h e  secondary containment must be suspended 
immediately.  Suspension o f  these a c t i v i t i e s  s h a l l  n o t  
p rec lude  complet ion o f  movement o f  a  component t o  a  sa fe  
p o s i t i o n .  Also, i f  app l i cab le ,  a c t i o n s  must be i n i t i a t e d  
immediately t o  suspend OPDRVs t o  min im ize  t h e  p r o b a b i l i t y  o f  
a  vessel  draindown and subsequent p o t e n t i a l  f o r  f i s s i o n  
p roduc t  re lease .  Ac t ions  must con t inue  u n t i l  t h e  OPDRVs a re  
suspended. 

SURVEILLANCE SR 3.7.5.1 
REQUIREMENTS 

Th i s  SR v e r i f i e s  t h a t  t h e  heat  removal c a p a b i l i t y  o f  t h e  
system i s  s u f f i c i e n t  t o  remove t h e  MCAE heat  l o a d  assumed i n  
t h e  s a f e t y  analyses. The SR c o n s i s t s  o f  a  combinat ion o f  
t e s t i n g  and c a l c u l a t i o n .  The 18 month Frequency i s  
app rop r i a te  s ince  s i g n i f i c a n t  degrada t ion  o f  t h e  CRHA AC 
System i s  n o t  expected over  t h i s  t ime per iod .  

REFERENCES 1. DCD T i e r  2, Sec t ion  6.4. 

2. DCD T i e r  2, Sec t ion  9.4.1. 
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B 3.7.6 Main Condenser Of fgas 

BASES 

BACKGROUND Dur ing  u n i t  opera t ion ,  steam f rom t h e  low pressure  t u r b i n e  
i s  exhausted d i r e c t l y  i n t o  t h e  condenser. A i r  and 
noncondensi b l  e gases a r e  c o l  1 ected i n  t h e  condenser, then  
exhausted through t h e  steam j e t  a i r  e j e c t o r s  (SJAEs) t o  t h e  
Main Condenser Of fgas System. The o f f g a s  f rom t h e  main 
condenser normal ly  inc ludes  r a d i o a c t i v e  gases. 

The Main Condenser Of fgas System has been i nco rpo ra ted  i n t o  
t h e  u n i t  des ign t o  reduce t h e  gaseous radwaste emission. 
Th i s  system uses a c a t a l y t i c  recombiner t o  recombine 
r a d i o l y t i c a l  l y  d i s s o c i a t e d  hydrogen and oxygen. The gaseous 
m i x t u r e  i s  cooled by t h e  o f f g a s  condenser; t h e  water  and 
condensib les are s t r i p p e d  o u t  by t h e  o f f g a s  condenser and 
mo is tu re  separator .  The r a d i o a c t i v i t y  o f  t h e  remain ing 
gaseous m i x t u r e  ( i . e . ,  t h e  o f f g a s  recombiner e f f l u e n t )  i s  
moni tored downstream o f  t h e  mo is tu re  separa to r  p r i o r  t o  
e n t e r i n g  t h e  holdup l i n e .  

APPLICABLE The main condenser o f f g a s  gross gamma a c t i v i t y  r a t e  i s  an 
SAFETY ANALYSES i n i t i a l  c o n d i t i o n  o f  t h e  Main Condenser Of fgas System 

f a i l u r e  event as discussed i n  DCD T i e r  2, Sec t i on  15.7.1 
(Ref.  1 ) .  The ana l ys i s  assumes a p a r t i a l  bypass o f  t h e  
charcoal  beds due t o  opera to r  e r r o r .  The gross gamma 
a c t i v i t y  r a t e  i s  c o n t r o l l e d  t o  ensure t h a t  d u r i n g  t h e  event,  
t h e  c a l c u l a t e d  o f f s i t e  doses w i l l  be w e l l  w i t h i n  t h e  l i m i t s  
(NUREG-0800, Ref. 2)  o f  10 CFR 100 (Ref.  3),  o r  t h e  NRC 
s t a f f  approved 1 i cens ing  bas is .  

The main condenser o f f g a s  l i m i t s  s a t i s f y  C r i t e r i o n  2 o f  t h e  
NRC P o l i c y  Statement. 

LC0 To ensure compliance w i t h  t h e  assumptions o f  t h e  Main 
Condenser Of fgas System f a i l u r e  event  (Ref.  l ) ,  t h e  
f i s s i o n  product  r e l ease  r a t e  should be c o n s i s t e n t  w i t h  a 
nob le  gas re lease  t o  t h e  r e a c t o r  coo lan t  o f  
3.7 MBq/MWt second a t  30 minutes o f  decay. The LC0 i s  

(cont inued)  

ABWR TS B 3.7-32   Design Control DocumentITier 2 

25A5675AU Revision 5



Main Condenser Of fgas 
B 3.7.6 

BASES 

LC0 es tab l i shed  cons i s ten t  w i t h  t h i s  requi rement  
(cont inued)  (4000 M W t  x 3.7 MBq/MWt second - 14.8 GBq/second) . 

APPLICABILITY The LC0 i s  app l i cab le  when steam i s  be ing  exhausted t o  t h e  
main condenser and t h e  r e s u l t i n g  noncondensibles a re  be ing  
processed v i a  t h e  Main Condenser Of fgas System. Th i s  occurs 
d u r i n g  MODE 1, and d u r i n g  MODES 2 and 3 w i t h  any main steam 
l i n e  n o t  i s o l a t e d  and t h e  SJAE i n  opera t ion .  I n  MODES 4 
and 5, steam i s  n o t  being exhausted t o  t h e  main condenser 
and t h e  requirements a re  n o t  app l i cab le .  

ACTIONS !u 
If  t h e  o f f gas  r a d i o a c t i v i t y  r a t e  l i m i t  i s  exceeded, 72 hours 
i s  a l lowed t o  r e s t o r e  t h e  gross gamma a c t i v i t y  r a t e  t o  
w i t h i n  t h e  l i m i t .  The 72 hour Complet ion Time i s  
reasonable, based on ope ra t i ng  exper ience t o  complete t h e  
Required Act ion,  cons ider ing  t h e  l a r g e  margins associated 
w i t h  pe rm iss ib l e  dose and exposure l i m i t s ,  and t h e  low 
p r o b a b i l i t y  o f  an Main Condenser Of fgas System r u p t u r e  
occur r ing .  

0.1. 8.2. B.3.1, and 6 . 3 . 2 

I f  t h e  gross gamma a c t i v i t y  r a t e  i s  n o t  r e s t o r e d  t o  w i t h i n  
t h e  l i m i t s  w i t h i n  t h e  associated Completion Time, a l l  main 
steam l i n e s  o r  t h e  SJAE must be i s o l a t e d .  Th is  i s o l a t e s  t h e  
Main Condenser Offgas System f rom t h e  source o f  t h e  
r a d i o a c t i v e  steam. The main steam l i n e s  a re  considered 
i s o l a t e d  i f  a t  l e a s t  one main steam i s o l a t i o n  v a l v e  i n  each 
main steam l i n e  i s  closed, and a t  l e a s t  one main steam l i n e  
d r a i n  va l ve  i n  each d r a i n  l i n e  i s  c losed.  The 12 hour 
Completion Time i s  reasonable, based on ope ra t i ng  
experience, t o  per fo rm t h e  ac t i ons  f rom f u l l  power 
opera t ions  i n  an o r d e r l y  manner and w i t h o u t  cha l l eng ing  u n i t  
systems. 

An a l t e r n a t i v e  t o  Required Ac t ions  B. l  and 8.2 i s  t o  p l ace  
t h e  u n i t  i n  a MODE i n  which t h e  LC0 does n o t  apply .  To 
achieve t h i s  s t a t u s  t h e  u n i t  must be p laced i n  a t  l e a s t  
MODE 3 w i t h i n  12 hours, and i n  MODE 4 w i t h i n  36 hours. The 

(cont inued)  
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ACT IONS B . 1 .  0.2, 0.3.1, and 8.3.e (cont inued) 

a1 lowed Completion Times are  reasonable, based on ope ra t i ng  
experience, t o  reach t h e  requ i red  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 thou t  
cha l l eng ing  u n i t  systems. 

SURVEILLANCE SR 3.7.6.1 
REQUIREMENTS 

Th i s  SR, on a  31 day Frequency, r e q u i r e s  an i s o t o p i c  
ana l ys i s  o f  an o f f gas  sample t o  ensure t h a t  t h e  r e q u i r e d  
l i m i t s  a re  s a t i s f i e d .  The noble gases t o  be sampled are  
Xe-133, Xe-135, Xe-138, Kr-85, Kr-87, and Kr-88. I f  t h e  
measured r a t e  o f  r a d i o a c t i v i t y  increases s i g n i f i c a n t l y  (by 
2 50% a f t e r  c o r r e c t i n g  f o r  expected increases due t o  changes 
i n  THERMAL POWER), an i s o t o p i c  ana l ys i s  i s  a l s o  performed 
w i t h i n  4 hours a f t e r  t h e  increase i s  noted, t o  ensure t h a t  
t h e  increase i s  n o t  i n d i c a t i v e  o f  a  sus ta ined increase i n  
t h e  r a d i o a c t i v i t y  r a t e .  The 31 day Frequency i s  adequate i n  
view o f  o the r  i ns t rumen ta t i on  t h a t  con t inuous ly  mon i to r  t h e  
o f fgas ,  and i s  acceptable based on ope ra t i ng  experience. 

Th is  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 i s  n o t  
r e q u i r e d  t o  be performed u n t i l  31 days a f t e r  any main steam 
l i n e  i s  n o t  i s o l a t e d  and t h e  SJAE i s  i n  opera t ion .  Only i n  
t h i s  c o n d i t i o n  can r a d i o a c t i v e  f i s s i o n  gases be i n  t h e  Main 
Condenser Of fgas System a t  s i g n i f i c a n t  ra tes .  

REFERENCES 1. DCO T i e r  2, Sec t ion  15.7.1. 

2. NUREG-0800. 

3. 10 CFR 100. 
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B 3.7.7 Main Turb ine  Bypass System 

BASES - - 
BACKGROUND The Main Turb ine Bypass System i s  designed t o  c o n t r o l  steam 

pressure when r e a c t o r  steam genera t ion  exceeds t u r b i n e  
requi rements d u r i n g  u n i t  s t a r t up ,  sudden l o a d  reduc t i on ,  and 
cooldown. I t  a l lows excess steam f l o w  f rom t h e  r e a c t o r  t o  
t h e  condenser w i t hou t  go ing  through t h e  t u r b i n e .  The bypass 
capac i t y  o f  t h e  system i s  33% o f  t h e  Nuclear  Steam Supply 
System r a t e d  steam f l ow .  Sudden l o a d  reduc t i ons  w i t h i n  t h e  
capac i t y  o f  t h e  steam bypass can be accommodated w i t h o u t  
r e a c t o r  scram. The Main Turb ine Bypass System c o n s i s t s  o f  a  
t h r e e  va l ve  chest  connected t o  t h e  main steam l i n e s  between 
t h e  main steam i s o l a t i o n  va lves  and t h e  t u r b i n e  s top  valves.  
Each o f  these valves i s  s e q u e n t i a l l y  operated by h y d r a u l i c  
c y l i n d e r s .  The bypass va lves  a re  c o n t r o l l e d  by t h e  pressure 
r e g u l a t i o n  f u n c t i o n  o f ,  e  Steam Bypass and Pressure Cont ro l  
System, as d iscussed i CD T i e r  2 ,  Sect ion  7.7.1.8 
(Ref.  1 ) .  The bypass 0 l v e s  are  normal ly  c losed,  and t h e  
pressure r e g u l a t o r  c o n t r o l s  t h e  t u r b i n e  c o n t r o l  va lves,  
d i r e c t i n g  a l l  steam f l o w  t o  t h e  t u r b i n e .  I f  t h e  speed 
governor o r  t h e  l oad  l i m i t e r  r e s t r i c t s  steam f l o w  t o  t h e  
t u rb ine ,  t h e  pressure r e g u l a t o r  c o n t r o l s  t h e  system pressure 
by opening t h e  bypass valves. A d d i t i o n a l l y ,  f o r  t h e  t u r b i n e  
t r i p  and l o a d  r e j e c t i o n  events o n l y  (Ref. 2 )  t h e r e  i s  a Fas t  
Opening Mode o f  t u r b i n e  bypass opera t ion .  I n  t h e  Fas t  
Opening Mode, t h e  t u r b i n e  bypass w i l l  open r a p i d l y  i n  
response t o  a s i gna l  generated by t h e  t u r b i n e  t r i p  o r  l o a d  
r e j e c t i o n ,  independent o f  steam pressure. When t h e  bypass 
valves open, t h e  steam f l ows  f rom t h e  bypass chest,  through 
connect ing p ip i ng ,  t o  t h e  pressure breakdown assemblies, 
where a s e r i e s  o f  o r i f i c e s  a r e  used t o  f u r t h e r  reduce t h e  
steam pressure be fo re  t h e  steam en te rs  t h e  condenser. 

APPLICABLE The Main Turb ine Bypass System i s  assumed t o  f u n c t i o n  d u r i n g  
SAFETY ANALYSES t h e  design bas i s  feedwater c o n t r o l l e r  f a i l u r e ,  maximum 

demand event,  descr ibed  i n  DCD T i e r  2 ,  Sect ion  1 5 . 1 . 2  
(Ref. 2 ) .  Opening t h e  bypass valves d u r i n g  t h e  
p r e s s u r i z a t i o n  event m i t i g a t e s  t h e  inc rease  i n  r e a c t o r  
vessel pressure,  which a f f e c t s  t h e  MCPR d u r i n g  t h e  event.  
An inoperab le  Main Turb ine Bypass System may r e s u l t  i n  an 
MCPR pena l t y .  

(cont inued)  
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APPLICABLE The Main Turb ine Bypass System s a t i s f i e s  C r i t e r i o n  3 o f  t h e  
SAFETY ANALYSES NRC Pol i c y  Statement. 

(cont inued)  

LC0 The Main Turb ine Bypass System i s  r e q u i r e d  t o  be OPERABLE t o  
l i m i t  peak pressure i n  t h e  main steam l i n e s  and ma in ta in  
r e a c t o r  pressure w i t h i n  acceptable l i m i t s  d u r i n g  events t h a t  
cause r a p i d  p ressu r i za t i on ,  such t h a t  t h e  Safe ty  L i m i t  MCPR 
i s  n o t  exceeded. Wi th t h e  Main Turb ine  Bypass System 
inoperable,  m o d i f i c a t i o n s  t o  t h e  MCPR 1 i m i t s  (LC0 3 .2 .2 ,  
"MINIMUM CRITICAL POWER RATIO (MCPR)") may be a p p l i e d  t o  
a1 1 ow cont inued opera t ion .  

An OPERABLE Main Turb ine Bypass System r e q u i r e s  t h e  bypass 
valves t o  open i n  response t o  i nc reas ing  main steam l i n e  
pressure o r  i n  t h e  Fast  Opening Mode, as app l i cab le .  Th i s  
response i s  w i t h i n  t h e  assumptions o f  t h e  a p p l i c a b l e  
ana l ys i s  (Ref.  2) .  The MCPR l i m i t  f o r  t h e  inoperab le  Main 
Turb ine  Bypass System i s  s p e c i f i e d  i n  t h e  COLR. 

APPLICABILITY The Main Turb ine Bypass System i s  r e q u i r e d  t o  be OPERABLE a t  
2 40% RTP t o  ensure t h a t  t h e  f u e l  c l add ing  i n t e g r i t y  Sa fe ty  
L i m i t  and t h e  c l add ing  1% p l a s t i c  s t r a i n  l i m i t  a re  n o t  
v i o l a t e d  du r i ng  t h e  feedwater c o n t r o l l e r  f a i l u r e ,  maximum 
demand event.  As d iscussed i n  t h e  Bases f o r  LC0 3 .2 .1 ,  
"AVERAGE PLANAR LINEAR HEAT GENERATION RATE (APLHGR), " and 
LC0 3.2.2,  s u f f i c i e n t  margin t o  these l i m i t s  e x i s t s  a t  a 
power l e v e l  < 40% RTP. Therefore, these requi rements a r e  
o n l y  necessary when ope ra t i ng  a t  o r  above t h i s  power l e v e l .  

ACTIONS A.1 

I f  t h e  Main Turb ine Bypass System i s  i nope rab le  (one o r  more 
bypass valves inoperab le ) ,  o r  t h e  MCPR l i m i t s  f o r  an 
inoperab le  Main Turb ine Bypass System, as s p e c i f i e d  i n  t h e  
COLR, a re  no t  appl ied,  t h e  assumptions o f  t h e  des ign  bas i s  
t r a n s i e n t  ana l ys i s  may no t  be met. Under such 
circumstances, prompt a c t i o n  should be taken t o  r e s t o r e  t h e  
Main Turb ine Bypass System t o  OPERABLE s t a t u s  o r  a d j u s t  t h e  
MCPR l i m i t s  accord ing ly .  The 2 hour Complet ion Time i s  

(cont inued)  
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ACTIONS (continued) 

reasonable, based on the t ime t o  complete the Required 
Act ion and the low p r o b a b i l i t y  o f  an event occurr ing dur ing 
t h i s  per iod requ i r i ng  the Main Turbine Bypass System. 

I f  the Main Turbine Bypass System cannot be res tored t o  
OPERABLE s ta tus  o r  the MCPR 1 i m i t s  f o r  an inoperable Main 
Turbine Bypass System are not  applied, THERMAL POWER must be 
reduced t o  < 40% RTP. As discussed i n  the A p p l i c a b i l i t y  
section, operation a t  < 40% RTP r e s u l t s  i n  s u f f i c i e n t  margin 
t o  the required l i m i t s ,  and the Main Turbine Bypass System 
i s  not  required t o  p ro tec t  fue l  i n t e g r i t y  dur ing the  
feedwater c o n t r o l l e r  f a i l u r e ,  maximum demand event. The 
4  hour Completion Time i s  reasonable, based on operat ing 
experience, t o  reach the required u n i t  condi t ions from f u l l  
power condi t ions i n  an o rde r l y  manner and wi thout  
chal lenging u n i t  systems. 

SURVEILLANCE SR 3.7.7.1 
REOUIREMENTS 

Opening each main turb ine bypass valve t o  L 10% p o s i t i o n  
demonstrates tha t  the valves are mechanically OPERABLE and 
w i l l  func t ion when required. The 31 day Frequency i s  based 
on a  r e l i a b i l i t y  analysis (Reference 3). 

The Main Turbine Bypass System i s  requ i red t o  actuate 
automat ical ly  t o  perform i t s  design funct ion.  This SR 
demonstrates that ,  w i th  the required system i n i t i a t i o n  
signals, the valves w i l l  actuate t o  t h e i r  requ i red pos i t ion .  
The 18 month Frequency i s  based on the need t o  perform t h i s  
Survei l lance under the condi t ions t h a t  apply dur ing a  u n i t  
outage and because o f  the po ten t ia l  fo r  an unplanned 
t rans ien t  i f  the Survei l lance were performed w i t h  the 
reactor  a t  power. Operating experience has shown the 
18 month Frequency, which i s  based on the r e f u e l i n g  cycle, i s  
acceptable from a re1 i a b i l  i t y  standpoint. 

(continued) 
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B 3.7.7 

BASES 

SURVEILLANCE SR 3.7.7.3 
REQUIREMENTS 

(cont inued) Th i s  SR ensures t h a t  t h e  TURBINE BYPASS SYSTEM RESPONSE TIME 
i s  i n  compliance w i t h  t h e  assumptions o f  t h e  app rop r i a te  
s a f e t y  ana l ys i s .  The response t ime  l i m i t s  a re  s p e c i f i e d  i n  
[ u n i t  s p e c i f i c  documentat ion].  The 18 month Frequency i s  
based on t h e  need t o  per fo rm 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  apply d u r i n g  a u n i t  outage and because o f  
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  Su rve i l l ance  
were performed w i t h  t h e  r e a c t o r  a t  power. Opera t ing  
exper ience has shown t h e  18 month Frequency, which i s  based 
on t h e  r e f u e l i n g  cyc le ,  i s  acceptable f rom a r e l i a b i l i t y  
s tandpo in t  and i s  a l s o  based on a r e l i a b i l i t y  a n a l y s i s  i n  
Reference 3. 

REFERENCES 1. DCD T i e r  2, Sec t ion  7.7.1.8. 

2. DCD T i e r  2, Chapter 15. 

3. L e t t e r ,  Jack Fox t o  Chet Poslusny, "Submi t ta l  
Support ing Accelerated ABWR Review Schedul e-Revi sed 
LC0 3.7.5", Docket No. STN 52-001, May 19, 1993. 

ABWR TS  Design Control DocumentITier 2 

25A5675AU Revision 5
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B 3.7.8 

B 3.7 PLANT SYSTEMS 

B 3.7.8 Fuel Pool Water Level 

BASES 

BACKGROUND The minimum water  l e v e l  i n  t h e  spent f u e l  s to rage pool  
meets t h e  assumptions o f  i o d i n e  decontaminat ion f a c t o r s  
f o l l o w i n g  a f u e l  handl i n g  acc iden t .  

A genera l  d e s c r i p t i o n  o f  t h e  spent f u e l  s to rage poo l  des ign  
i s  found i n  DCD T i e r  2, Sec t ion  9.1.2 (Ref.  1) .  The 
assumptions o f  t h e  f u e l  hand l i ng  acc iden t  a r e  found i n  DCD 
T i e r  2, Sec t ion  15.7.4 (Ref. 2).  

APPLICABLE The water  l e v e l  above t h e  i r r a d i a t e d  f u e l  assemblies i s  an 
SAFETY ANALYSES e x p l i c i t  assumption o f  t h e  f u e l  hand l i ng  acc iden t .  A f u e l  

hand l ing  acc iden t  i s  eva lua ted  t o  ensure t h a t  t h e  
r a d i o l o g i c a l  consequences ( c a l c u l a t e d  whole body and t h y r o i d  
doses a t  t h e  exc lus ion  area and low popu la t i on  zone 
boundaries) a re  < 25% (NUREG-0800, Sec t ion  15.7.4, Ref. 3) 
o f  t h e  10 CFR 100 (Ref. 4)  exposure g u i d e l i n e s .  A f u e l  
hand l i ng  acc iden t  cou ld  re lease  a f r a c t i o n  o f  t h e  f i s s i o n  
p roduc t  i nven to ry  by breaching t h e  f u e l  r o d  c l add ing  as 
d iscussed i n  t h e  Regulatory Guide 1.25 (Ref. 5 ) .  

The f u e l  hand l i ng  acc iden t  i s  evaluated f o r  t h e  dropping o f  
an i r r a d i a t e d  f u e l  assembly onto t h e  r e a c t o r  core  which 
bounds t h e  consequences o f  dropping an i r r a d i a t e d  f u e l  
assembly onto s to red  f u e l  bundles. The consequences o f  a  
f u e l  handl i n g  acc iden t  i n s i d e  t h e  r e a c t o r  b u i l d i n g  a re  
documented i n  Reference 2. The water  l e v e l  i n  t h e  spent 
f u e l  s to rage pool p rov ides  f o r  abso rp t i on  o f  water  s o l u b l e  
f i s s i o n  p roduc t  gases and t r a n s p o r t  de lays o f  s o l u b l e  and 
i n s o l u b l e  gases t h a t  must pass th rough t h e  water  be fo re  
be ing  re leased t o  t h e  r e a c t o r  b u i l d i n g  atmosphere. Th is  
absorp t ion  and t r a n s p o r t  de lay  reduces t h e  p o t e n t i a l  
r a d i o a c t i v i t y  o f  t h e  re l ease  d u r i n g  a f u e l  handl i n g  
acc ident .  

The f u e l  pool water  l e v e l  s a t i s f i e s  C r i t e r i o n  2 o f  t h e  NRC 
Pol i c y  Statement. 

ABWR TS 
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BASES (continued) 

LC0 The spec i f i ed  water l e v e l  preserves the assumption o f  the 
f u e l  handling accident analysis (Ref. 2). As such, i t  i s  
the  minimum requ i red f o r  f u e l  movement w i t h i n  the spent f u e l  
storage pool. 

APPLICABILITY This LC0 appl i e s  whenever movement o f  i r r a d i a t e d  fue l  
assemblies occurs i n  the associated f u e l  storage racks since 
the po ten t ia l  f o r  a release o f  f i s s i o n  products ex i s t s .  

ACTIONS a 
Required Act ion A . l  i s  modif ied by a Note i n d i c a t i n g  t h a t  
LC0 3.0.3 does not  apply. I f  moving i r r a d i a t e d  f u e l  
assemblies whi le i n  MODE 1, 2, o r  3, the f u e l  movement i s  
independent o f  reactor  operations. Therefore, i n a b i l i t y  t o  
suspend movement o f  i r r a d i a t e d  fue l  assemblies i s  not  a 
s u f f i c i e n t  reason t o  requ i re  a reactor  shutdown. 

When the i n i t i a l  condi t ions f o r  an accident cannot be met, 
steps should be taken t o  preclude the accident from 
occurring. With the f u e l  pool l e v e l  l ess  than required, the 
movement o f  i r r a d i a t e d  f u e l  assemblies i n  the  associated 
storage pool i s  suspended immediately. Suspension o f  t h i s  
a c t i v i t y  sha l l  not  preclude completion o f  movement o f  an 
i r r a d i a t e d  fue l  assembly t o  a safe pos i t i on .  This 
e f f e c t i v e l y  precludes a spent f u e l  hand1 i n g  accident from 
occurring. 

SURVEILLANCE SR 3.7.8.1 
REQUIREMENTS 

This SR v e r i f i e s  t h a t  s u f f i c i e n t  water i s  ava i l ab le  i n  the 
event o f  a f u e l  handling accident. The water l e v e l  i n  the 
spent f u e l  storage pool must be checked p e r i o d i c a l l y .  The 
7 day Frequency i s  acceptable, based on operat ing 
experience, considering t h a t  the water volume i n  the pool i s  
normally s tab le  and water l e v e l  changes are c o n t r o l l e d  by 
u n i t  procedures. 

(continued) 
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BASES (continued) 

REFERENCES 1. DCD T i e r  2, Section 9 .1 .2 .  

2. DCD T i e r  2, Section 15.7.4.  

3 .  NUREG-0800, Section 15.7.4, Revision 1,  Ju ly  1981. 

4.  10 CFR 100. 

5 .  Regulatory Guide 1.25, March 1972. 
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B  3.8.1 

B  3.8 ELECTRICAL POWER SYSTEMS 

B 3.8.1 AC Sources-Operat ing 

BASES 

BACKGROUND The u n i t  Class 1E AC E l e c t r i c a l  Power D i s t r i b u t i o n  System AC 
sources c o n s i s t  o f  t h e  o f f s i t e  power sources (normal 
p r e f e r r e d  and a l t e r n a t e  p re fe r red )  and t h e  o n s i t e  standby 
power sources ( D i v i s i o n  I d i e s e l  genera to r  (DG), D i v i s i o n  I 1  
DG, and D i v i s i o n  I 1 1  DG). As r e q u i r e d  by 10 CFR 50, 
Appendix A, GDC 17 (Ref. l ) ,  t h e  des ign  o f  t h e  AC e l e c t r i c a l  
power system prov ides  independence and redundancy t o  ensure 
an a v a i l a b l e  source o f  power t o  t h e  Engineered Safe ty  
Feature (ESF) systems. 

The Class 1E AC d i s t r i b u t i o n  system supp l i es  e l e c t r i c a l  
power t o  t h r e e  d i v i s i o n a l  l oad  groups, w i t h  each d i v i s i o n  
powered by an independent Class 1E 6.9 kV ESF bus ( r e f e r  t o  
LC0 3.8.9, " D i s t r i b u t i o n  Systems-Operat ing").  Each ESF bus 
has two separate and independent p r e f e r r e d  ( o f f s i t e )  sources 
o f  power and a  ded ica ted  o n s i t e  DG. Each ESF bus i s  a l s o  
connectable t o  a  combustion t u r b i n e  genera to r  (CTG). The 
ESF systems o f  any two o f  t h e  t h r e e  d i v i s i o n s  p rov ide  f o r  
t h e  minimum s a f e t y  f u n c t i o n s  necessary t o  shut  down t h e  u n i t  
and ma in ta in  i t  i n  a  sa fe  shutdown cond i t i on .  

O f f s i t e  power i s  supp l ied  t o  each o f  t h e  6.9 kV ESF buses 
f rom t h e  t ransmiss ion  network v i a  two e l e c t r i c a l l y  and 
p h y s i c a l l y  separated c i r c u i t s .  I n  add i t i on ,  t h e  CTG may be 
s u b s t i t u t e d  f o r  t h e  second (de lay  access) o f f s i t e  source t o  
any one ESF bus ( f o r  a  l i m i t e d  d u r a t i o n )  when t h e  f i r s t  
(immediate access) o f f s i t e  source t o  t h e  ESF bus i s  f rom t h e  
reserve  a u x i l i a r y  t rans fo rmer  w h i l e  t h e  u n i t  a u x i l i a r y  
t rans fo rmer  associated w i t h  t h e  ESF bus i s  ou t  o f  se rv i ce .  
The CTG may a l s o  be s u b s t i t u t e d  f o r  t h e  second (de lay  
access) o f f s i t e  source f o r  t h e  t h r e e  ESF buses ( f o r  a  
l i m i t e d  d u r a t i o n )  when t h e  f i r s t  (immediate access) o f f s i t e  
source t o  each o f  t h e  ESF buses i s  f rom i t s  assoc ia ted  u n i t  
a u x i l i a r y  t rans fo rmer  w h i l e  t h e  reserve  a u x i l i a r y  
t rans fo rmer  (associated w i t h  t h e  t h r e e  ESF buses) i s  o u t  o f  
se rv i ce .  These o f f s i t e  AC e l e c t r i c a l  power c i r c u i t s  a re  
designed and l oca ted  so as t o  min imize t o  t h e  e x t e n t  
p r a c t i c a b l e  t h e  l i k e l i h o o d  o f  t h e i r  s imultaneous f a i l u r e  
under ope ra t i ng  and pos tu la ted  acc iden t  and environmental 
cond i t i ons .  A  d e t a i l e d  d e s c r i p t i o n  o f  t h e  o f f s i t e  power 

(cont inued)  
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BASES 

BACKGROUND 
(cont inued)  system and c i r c u i t s  t o  t h e  o n s i t e  Class 1 E  ESF buses i s  

found i n  DCD T i e r  2, Chapter 8 (Ref. 2).  

An o f f s i t e  c i r c u i t  cons i s t s  o f  a l l  breakers, t ransformers,  
switches, i n t e r r u p t i n g  devices, cab1 ing,  c o n t r o l s ,  and 
c o n t r o l  power supp l ies  requ i red  t o  t r a n s m i t  power f rom t h e  
o f f s i t e  t ransmiss ion  network t o  t h e  o n s i t e  Class 1E ESF 
bus(es).  Ce r ta i n  requ i red  p l a n t  loads  a re  re tu rned  t o  
s e r v i c e  i n  a predetermined sequence i n  o rde r  t o  p revent  
over load ing  t h e  t rans fo rmer  supp ly ing  o f f s i t e  power t o  t h e  
o n s i t e  Class 1E D i s t r i b u t i o n  System. I n i t i a t i n g  s i g n a l s  
( i  .e., 1 oad shedding and buses-ready- to-1 oad) f o r  r e t u r n i n g  
c e r t a i n  p l a n t  loads t o  s e r v i c e  a re  generated by t h e  c o n t r o l  
system f o r  t h e  e l e c t r i c a l  power d i s t r i b u t i o n  system. 
I n d i v i d u a l  t ime rs  f o r  each major l oad  a re  r e s e t  and s t a r t e d  
by t h e i r  e l e c t r i c a l  power d i s t r i b u t i o n  system s i g n a l s  and/or 
LOCA s igna l s .  A f t e r  t h e  i n i t i a t i n g  s i g n a l s  a re  received,  
a l l  automatic and permanently connected loads needed t o  
recover  t h e  u n i t  o r  ma in ta i n  i t  i n  a sa fe  c o n d i t i o n  a re  
re tu rned  t o  s e r v i c e  i n  a p rese t  sequence v i a  t i m e r  de lays  on 
each load.  

The o n s i t e  standby power source f o r  each 6.9 kV ESF bus i s  a 
dedicated DG. A DG s t a r t s  au toma t i ca l l y  on l o s s  o f  coo lan t  
acc iden t  (LOCA) s i gna l  ( i .e . ,  s i gna l  generated f rom low 
r e a c t o r  water  l e v e l  and h i g h  d rywe l l  p ressure  t h a t  a re  
arranged i n  two -ou t -o f  f o u r  l o g i c  combinat ions) o r  on an ESF 
bus undervol tage s i gna l  ( r e f e r  t o  LC0 3.3.1.4, "ESF 
Ac tua t i on  Ins t rumenta t ion" ) .  I n  add i t i on ,  power can be 
supp l ied  t o  any one ESF f rom t h e  CTG ( f o r  a l i m i t e d  
du ra t i on )  when a DG i s  inoperable.  

I n  t h e  event o f  a l o s s  o f  p r e f e r r e d  power, t h e  ESF 
e l e c t r i c a l  loads a re  au toma t i ca l l y  connected t o  t h e  DGs i n  
s u f f i c i e n t  t ime t o  p rov ide  f o r  sa fe  r e a c t o r  shutdown and t o  
m i t i g a t e  t h e  consequences o f  a Design Basis  Acc iden t  (DBA) 
such as a LOCA. 

Rat ings f o r  DGs s a t i s f y  t h e  requi rements o f  Regulatory 
Guide 1.9 (Ref. 3 ) .  The cont inuous s e r v i c e  r a t i n g  f o r  each 
DG i s  5000 kW @ 0.8 power f a c t o r ,  w i t h  10% ove r l oad  
pe rm iss ib l e  f o r  up t o  2 hours i n  any 24 hour pe r i od .  

(cont inued)  
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BASES 

APPLICABLE 
SAFETY ANALYSES 

The i n i t i a l  c o n d i t i o n s  o f  OBA and t r a n s i e n t  analyses i n  
DCD T i e r  2, Chapter 6 (Ref. 4)  and Chapter 15 (Ref.  5), 
ssume ESF systems a r e  OPERABLE. The AC e l e c t r i c a l  
power sources a re  designed t o  p rov ide  s u f f i c i e n t  capac i t y ,  
c a p a b i l i t y ,  redundancy, and r e 1  i a b i l  i t y  t o  ensure t h e  
a v a i l a b i l i t y  o f  necessary power t o  ESF systems so t h a t  t h e  
f u e l ,  Reactor Coolant System (RCS), and containment des ign  
l i m i t s  a re  n o t  exceeded. These l i m i t s  a re  d iscussed i n  more 
d e t a i l  i n  t h e  Bases f o r  Sec t ion  3.2, Power D i s t r i b u t i o n  
L i m i t s ;  Sec t ion  3.4, Reactor Coolant  System (RCS); and 
Sec t ion  3.6, Containment Systems. 

The OPERABILITY o f  t h e  AC e l e c t r i c a l  power sources (no t  
i n c l u d i n g  t h e  CTG) i s  c o n s i s t e n t  w i t h  t h e  i n i t i a l  
assumptions o f  t h e  acc iden t  analyses and i s  based upon 
meeting t h e  design bas i s  o f  t h e  u n i t .  Th i s  i nc l udes  
ma in ta in i ng  t h e  o n s i t e  o r  o f f s i  t e  AC sources OPERABLE d u r i n g  
acc iden t  c o n d i t i o n s  i n  t h e  event o f :  

a. An assumed l o s s  o f  a l l  o f f s i t e  power o r  a l l  o n s i t e  AC 
power; and 

b. A wors t  case s i n g l e  f a i l u r e .  

AC sources s a t i s f y  t h e  requi rements o f  C r i t e r i o n  3 o f  t h e  
NRC P o l i c y  Statement. I n  add i t i on ,  t h e  CTG may be 
s u b s t i t u t e d  f o r  t h e  second (de lay  access) o f f s i t e  source t o  
any one ESF bus when t h e  f i r s t  (immediate access) o f f s i t e  
source i s  f rom t h e  reserve  a u x i l i a r y  t rans fo rmer  w h i l e  t h e  
u n i t  a u x i l i a r y  t rans fo rmer  assoc ia ted  w i t h  t h e  ESF bus i s  
ou t  o f  serv ice .  The CTG may a l s o  be s u b s t i t u t e d  f o r  t h e  
second (de lay  access) o f f s i t e  source f o r  t h e  t h r e e  ESF buses 
( f o r  a l i m i t e d  du ra t i on )  when t h e  f i r s t  ( immediate access) 
o f f s i t e  source t o  each o f  t h e  ESF buses i s  f rom i t s  
assoc ia ted  u n i t  a u x i l i a r y  t rans fo rmer  w h i l e  t h e  rese rve  
a u x i l i a r y  t rans fo rmer  (assoc ia ted  w i t h  t h e  t h r e e  ESF buses) 
i s  ou t  o f  serv ice .  The CTG may a l s o  be used t o  s u b s t i t u t e  
( f o r  a l i m i t e d  t ime)  f o r  an inoperab le  DG. Wi th t h i s  
s u b s t i t u t i o n ,  t h e  AC e l e c t r i c a l  power sources a re  designed 
t o  p rov ide  s u f f i c i e n t  capac i ty ,  c a p a b i l i t y ,  redundancy, and 
r e l i a b i l i t y  t o  ensure t h e  a v a i l a b i l i t y  o f  necessary power t o  
ESF systems so t h a t  t h e  f u e l ,  Reactor Coolant System (RCS), 
and containment des ign  l i m i t s  a re  n o t  exceeded. 

(cont inued)  
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BASES 

Two q u a l i f i e d  o f f s i t e  c i r c u i t s  between t h e  o f f s i t e  
t ransmiss ion  network and t h e  o n s i t e  Class 1E D i s t r i b u t i o n  
System t h a t  c o n s i s t s  o f  t h r e e  separate and independent 
d i v i s i o n s  ( D i v i s i o n s  I, 11, and 111) each backed by i t s  own 
dedicated and independent DG, ensure a v a i l a b i l i t y  o f  t h e  
r e q u i r e d  power t o  shut  down t h e  r e a c t o r  and ma in ta in  i t  i n  a  
sa fe  shutdown c o n d i t i o n  a f t e r  an a n t i c i p a t e d  ope ra t i ona l  
occurrence (AOO) o r  a  pos tu la ted  DBA. I n  add i t i on ,  t h e  CTG 
may be u t i l i z e d  as a  temporary s u b s t i t u t i o n  f o r  t h e  second 
(delayed access) qua1 i f i e d  o f f s i t e  c i r c u i t  when t h e  f i r s t  
( imnediate access) q u a l i f i e d  o f f s i t e  c i r c u i t  t o  any one ESF 
bus (immediate access) o f f s i t e  source i s  f rom t h e  reserve  
a u x i l i a r y  t rans fo rmer  w h i l e  t h e  u n i t  a u x i l i a r y  t rans fo rmer  
associated w i t h  t h e  ESF bus i s  ou t  o f  serv ice .  Wi th  t h i s  
temporary s u b s t i t u t i o n ,  t h e  two q u a l i f i e d  o f f s i t e  c i r c u i t s  
between t h e  o f f s i t e  t ransmiss ion  network and t h e  o n s i t e  
Class 1E D i s t r i b u t i o n  System t h a t  c o n s i s t s  o f  t h r e e  separate 
and independent d i v i s i o n s  ( D i v i s i o n s  I, 11, and 111) each 
backed by i t s  own dedicated and independent DG, a l s o  ensure 
a v a i l a b i l i t y  o f  t h e  requ i red  power t o  shutdown t h e  r e a c t o r  
and ma in ta in  i t  i n  a  sa fe  c o n d i t i o n  a f t e r  an a n t i c i p a t e d  
ope ra t i ona l  occurrence (AOO) o r  a  pos tu la ted  DBA. 

Q u a l i f i e d  o f f s i t e  c i r c u i t s  a re  t h e  normal and a l t e r n a t e  
p r e f e r r e d  power c i r c u i t s  t h a t  a re  descr ibed  i n  DCD T i e r  2, 
Chapter 8 and are  p a r t  o f  t h e  l i c e n s i n g  bas i s  f o r  t h e  u n i t .  
I n  a d d i t i o n ,  t h e  temporary s u b s t i t u t i o n  o f  t h e  CTG i s  
descr ibed i n  DCD T i e r  2, Chapter 8 and i s  p a r t  o f  t h e  
l i c e n s i n g  bas i s  f o r  t h e  u n i t .  

Each o f f s i t e  c i r c u i t  must be capable o f  ma in ta i n i ng  r a t e d  
frequency and vol tage,  and accept ing  r e q u i r e d  loads w i t h i n  
t h e  assumed l oad  sequence i n t e r v a l s  d u r i n g  an acc iden t ,  
w h i l e  connected t o  t h e  ESF buses. The normal p r e f e r r e d  
c i r c u i t  cons i s t s  o f  t h e  sw i t ch ing  s t a t i o n  breaker  t o  t h e  
main t ransformer,  t h e  genera to r  breaker, t h e  d isconnect  
l i n k s  t o  t h e  u n i t  a u x i l i a r y  t ransformers,  and t h e  c i r c u i t  
pa th  f rom t h e  o f f s i t e  t ransmiss ion  network t o  a l l  o f  t h e  6 . 9  
kV ESF buses i n c l u d i n g  feeder  breakers a t  t h e  6 . 9  kV ESF 
buses. The a l t e r n a t e  p r e f e r r e d  c i r c u i t  c o n s i s t s  o f  t h e  
sw i t ch ing  s t a t i o n  breaker  t o  t h e  reserve  a u x i l i a r y  
t rans fo rmer  and t h e  c i r c u i t  pa th  f rom t h e  o f f s i t e  
t ransmiss ion  network t o  a l l  o f  t h e  6 .9  kV ESF buses 
i n c l u d i n g  feeder  breakers a t  t h e  6 . 9  kV ESF buses. 

(cont inued)  
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(cont inued) Each DG must be capable o f  s t a r t i n g ,  a c c e l e r a t i n g  t o  

requ i red  speed and voltage, and connect ing t o  i t s  respec t i ve  
ESF bus on d e t e c t i o n  o f  bus undervoltage. Th i s  sequence 
must be accomplished w i t h i n  20 seconds. Each DG must a l so  
be capable o f  accept ing requ i red  loads w i t h i n  t h e  assumed 
l oad ing  sequence i n t e r v a l s ,  and must cont inue t o  operate 
u n t i l  o f f s i t e  power can be res to red  t o  t h e  ESF buses. These 
c a p a b i l i t i e s  a re  requ i red  t o  be met f rom a v a r i e t y  o f  
i n i t i a l  cond i t i ons  such as DG i n  standby w i t h  engine hot ,  DG 
i n  standby w i t h  engine a t  ambient cond i t ions ,  and DG 
ope ra t i ng  i n  p a r a l l e l  t e s t  mode. 

The CTG, when used as a temporary s u b s t i t u t e  f o r  t h e  second 
o f f s i t e  source o r  f o r  an inoperable DG t o  any one ESF bus, 
must be capable o f  s t a r t i n g ,  acce le ra t i ng  t o  r e q u i r e d  speed 
and vol tage,  and o f  being manually conf igured  t o  p rov ide  
power t o  t he  ESF bus. Th is  sequence must be accomplished 
w i t h i n  2 minutes. The CTG must a l so  be capable o f  accept ing 
requ i red  loads, must be capable o f  ma in ta in ing  r a t e d  
frequency and vol tage,  and accept ing r e q u i r e d  loads when 
connected t o  t h e  ESF bus. 

Proper sequencing o f  loads i s  a requ i red  f u n c t i o n  f o r  bo th  
DG and o f f s i t e  c i r c u i t  OPERABILITY. 

The AC sources a re  separate and independent. For  t h e  DG AC 
sources, t h e  separat ion and independence are  complete. For  
t h e  o f f s i t e  AC sources ( i n c l u d i n g  t h e  CTG as an o f f s i t e  
source), t h e  separat ion and independence are  t o  t h e  ex ten t  
p r a c t i c a b l e .  For t he  o f f s i t e  ( i n c l u d i n g  the  CTG) t o  DG AC 
sources, t h e  separat ion and independence are  t o  t h e  ex ten t  
p r a c t i c a b l e .  

O f f s i t e  c i r c u i t  OPERABILITY inc ludes  t h e  normal o f f s i t e  
source supply ing two o f  t h ree  AC d i v i s i o n s  and t h e  a l t e r n a t e  
o f f s i t e  source supply ing t h e  t h i r d  AC d i v i s i o n .  Other 
con f i gu ra t i ons  make an o f f s i t e  c i r c u i t  inoperable.  

The AC sources a re  requ i red  t o  be OPERABLE i n  MODES 1, 2, 
and 3 t o  ensure t h a t :  

a. Acceptable f u e l  design l i m i t s  and r e a c t o r  coo lan t  
pressure boundary l i m i t s  a re  n o t  exceeded as a r e s u l t  
o f  AOOs o r  abnormal t r a n s i e n t s ;  and 

(cont inued) 
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(cont inued)  b. Adequate core c o o l i n g  i s  p rov ided  and containment 

OPERABILITY and o t h e r  v i t a l  f u n c t i o n s  a r e  ma in ta ined  
i n  t h e  event o f  a pos tu la ted  DBA. 

AC power requi rements f o r  MODES 4 and 5 a re  covered i n  
LC0 3.8.2, "AC Sources-Refuel ing" ,  and LC0 3.8.11, "AC 
Sources-Shutdown(Low Water Level )." 

ACTIONS A.1, A.2, A.3. and A.4 

I f  Cond i t i on  A i s  entered, Required A c t i o n  A.4 a l l ows  30 
days t o  r e s t o r e  t h e  inoperab le  o f f s i t e  power source t o  one 
ESF bus t o  OPERABLE s t a t u s  prov ided:  

a. The ESF bus w i t h  i t s  assoc ia ted  u n i t  a u x i l i a r y  
t rans fo rmer  inoperab le  i s  v e r i f i e d  t o  be energ ized  
f rom t h e  o f f s i t e  t ransmiss ion  network th rough t h e  
reserve  a u x i l i a r y  t rans fo rmer  i n i t i a l l y  w i t h i n  72 
hours, and once pe r  8 hours t h e r e a f t e r ,  

b. TheCTG i s v e r i f i e d f u n c t i o n a l  
through t e s t i n g  w i t h i n  72 hours and 
once pe r  7 days t h e r e a f t e r ,  

c .  The CTG i s  v e r i f i e d  t o  be a l i gned  
w i t h  t h e  ESF bus t h a t  has i t s  
assoc ia ted  u n i t  a u x i l i a r y  
t rans fo rmer  inoperab le  w i t h i n  72 
hours, and once pe r  8 hours 
t h e r e a f t e r .  

The 30 day Completion Time i s  reasonable because i t  accounts 
f o r  t h e  r e l i a b i l i t y  and convenience o f  t h e  CTG. Since t h e  
CTG can be a l i gned  as a temporary backup o f f s i t e  source, 
t h e r e  a re  s u f f i c i e n t  o f f s i t e  sources a v a i l a b l e  i f  Required 
Ac t ions  A.2 and A.3 are completed. The LC0 i s  s a t i s f i e d  a t  
t h i s  p o i n t .  However, g iven  t h e  p r ima ry  f u n c t i o n  o f  t h e  CTG 
as t h e  a l t e r n a t e  AC power source d u r i n g  t h e  s t a t i o n  b lackout  
event and a standby non-sa fe ty  r e l a t e d  power source l o c a t e d  
o n s i t e  t o  energ ize  non-sa fe ty  r e l a t e d  p l a n t  investment  
p r o t e c t i o n  loads, t h e  Completion Time has been l i m i t e d  t o  30 
days. 

(cont inued)  
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I f  t h e  CTG cannot be made a v a i l a b l e  t o  f u n c t i o n  as a 
temporary backup o f f s i t e  c i r c u i t  w i t h i n  72 hours, t h e  
c o n f i g u r a t i o n  o f  t h e  AC sources i s  descr ibed i n  Regulatory 
Guide 1.93 (Ref. 6), which s t a t e s  t h a t  ope ra t i on  i n  t h e  
app l i cab le  modes may cont inue as descr ibed by Cond i t ion  A 
f o r  a pe r i od  t h a t  should n o t  exceed 72 hours. Therefore, i f  
Required Ac t ions  A.2 and A.3 cannot be completed w i t h i n  72 
hours o f  en te r i ng  Cond i t ion  A, then Required Ac t ions  G . l  and 
6.2 must be fo l lowed.  Upon r e s t o r i n g  t h e  o f f s i t e  c i r c u i t  t o  
OPERABLE s ta tus ,  t he  LC0 i s  met, Condi t ions A and G a re  
ex i ted ,  and opera t ion  may cont inue.  

Should t he  CTG no longer  be f u n c t i o n a l  o r  capable o f  being 
a l i gned  t o  t he  ESF bus subsequent t o  t he  72-hour pe r i od  
f o l l o w i n g  i n i t i a l  e n t r y  i n t o  Cond i t ion  A, Cond i t ion  G again 
app l i es  and Required Ac t ions  G . l  and 6.2 must be fo l lowed.  
Anytime t h e  8-hours Completion Time o f  Required Ac t i on  A.3 
i s  n o t  met du r i ng  t h i s  extension per iod ,  Cond i t ion  G must be 
entered. Cond i t ion  G can then o n l y  be e x i t e d  by r e s t o r i n g  
t h e  o f f s i t e  c i r c u i t  t o  OPERABLE s ta tus .  

To ensure a h i g h l y  r e l i a b l e  power source remains, i t  i s  
necessary t o  v e r i f y  t he  a v a i l a b i l i t y  o f  t he  remain ing 
requ i red  o f f s i t e  c i r c u i t s  on a more f requent  bas is .  Since 
t h e  Required Ac t i on  on l y  s p e c i f i e s  "perform," a f a i l u r e  o f  
SR 3.8.1.1 acceptance c r i t e r i a  does n o t  r e s u l t  i n  t he  
Required Ac t i on  n o t  met. However, i f  a second r e q u i r e d  
c i r c u i t  f a i l s  SR 3.8.1.1, t h e  second o f f s i t e  c i r c u i t  i s  
inoperable,  and Cond i t ion  D, f o r  two o f f s i t e  c i r c u i t s  
inoperable,  i s  entered. 

Required Ac t i on  B.2, which o n l y  app l i es  i f  t h e  d i v i s i o n  
cannot be powered from an o f f s i t e  source, i s  in tended t o  
p rov ide  assurance t h a t  an event w i t h  a co inc iden t  s i n g l e  
f a i l u r e  o f  t he  associated DG does n o t  r e s u l t  i n  a complete 
l o s s  o f  s a f e t y  f u n c t i o n  o f  c r i t i c a l  systems. These fea tu res  
a re  designed w i t h  redundant s a f e t y  r e l a t e d  d i v i s i o n s .  
Redundant requ i red  fea tu res  f a i l u r e s  c o n s i s t  o f  inoperab le  

(cont inued) 

ABWR TS B 3.8-7   Design Control DocumentITier 2 

25A5675AU Revision 5



AC Sources-Operat ing 
B 3.8.1 

BASES 

ACTIONS (cont inued) 
(cont inued) 

f ea tu res  associated w i t h  a d i v i s i o n  redundant t o  t h e  
d i v i s i o n  t h a t  has no o f f s i t e  power. 

The Completion Time f o r  Required Ac t i on  8.2 i s  in tended t o  
a l l o w  t ime f o r  t h e  opera tor  t o  eva lua te  and r e p a i r  any 
d iscovered i nope rab i l  i t i e s .  Th i s  Completion Time a l s o  
a l lows f o r  an except ion t o  t he  normal " t ime zero" f o r  
beginning t h e  al lowed outage t ime "c lock . "  I n  t h i s  Required 
Act ion,  t h e  Completion Time o n l y  begins on d iscovery  t h a t  
both: 

a. The d i v i s i o n  has no o f f s i t e  power supply ing i t s  loads;  
and 

b. A requ i red  f e a t u r e  on t h e  o the r  d i v i s i o n  i s  
inoperable.  

I f ,  a t  any t ime du r i ng  the  ex is tence o f  t h i s  Cond i t ion  (one 
o f f s i t e  c i r c u i t  inoperable) ,  a  requ i red  f e a t u r e  subsequently 
becomes inoperable,  t h i s  Completion Time begins t o  be 
t racked.  

D iscover ing  no o f f s i t e  power t o  one d i v i s i o n  o f  t h e  o n s i t e  
Class 1E Power D i s t r i b u t i o n  System co inc iden t  w i t h  one o r  
more inoperab le  requ i red  support o r  supported features,  o r  
both, t h a t  a re  associated w i t h  t h e  o t h e r  d i v i s i o n  t h a t  has 
o f f s i t e  power, r e s u l t s  i n  s t a r t i n g  t h e  Completion Times f o r  
t h e  Required Ac t ion .  Twenty-four hours i s  acceptable 
because i t  minimizes r i s k  w h i l e  a l l ow ing  t ime  f o r  
r e s t o r a t i o n  be fore  t he  u n i t  i s  subjected t o  t r a n s i e n t s  
associated w i t h  shutdown. 

The remain ing OPERABLE o f f s i t e  c i r c u i t  and DGs are  adequate 
t o  supply e l e c t r i c a l  power t o  t he  o n s i t e  Class 1E 
D i s t r i b u t i o n  System. Thus, on a component bas is ,  s i n g l e  
f a i l u r e  p r o t e c t i o n  may have been l o s t  f o r  t h e  r e q u i r e d  
f e a t u r e ' s  f unc t i on ;  however, f u n c t i o n  i s  n o t  l o s t .  The 
24 hour Completion Time takes i n t o  account t h e  component 
OPERABILITY o f  t h e  redundant counterpar t  t o  t h e  inoperab le  
requ i red  fea ture .  A d d i t i o n a l l y ,  t he  24 hour Completion Time 
takes i n t o  account t h e  capac i ty  and c a p a b i l i t y  o f  t he  
remain ing AC sources, a reasonable t ime  f o r  r e p a i r s ,  and t h e  
low p r o b a b i l i t y  o f  a DBA occu r r i ng  du r i ng  t h i s  per iod .  

(cont inued) 
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I f  Cond i t i on  8 i s  entered, Required A c t i o n  8.5 a l l ows  14 
days t o  r e s t o r e  t h e  inoperab le  o f f s i t e  c i r c u i t  t o  OPERABLE 
s ta tus ,  p rov ided  t h e  combustion t u r b i n e  genera to r  (CTG) i s  
v e r i f i e d  f u n c t i o n a l  through t e s t i n g  w i t h i n  72 hours and i t s  
c a p a b i l i t y  o f  be ing a l i gned  t o  any o f  t h e  t h r e e  ESF buses i s  
v e r i f i e d ,  i n i t i a l l y  w i t h i n  72 hours, and once p e r  8 hours 
t h e r e a f t e r .  Th is  14-day Complet ion Time i s  reasonable 
because i t accounts f o r  t h e  r e l i a b i l i t y  and convenience o f  
t h e  CTG. Since t h e  CTG can be a l i gned  as a temporary backup 
o f f s i  t e  source, t h e r e  are s u f f i c i e n t  o f f s i t e  sources 
a v a i l a b l e  i f  Required Ac t ions  8.3 and 8.4 a re  completed. 
The LC0 i s  n o t  complete ly  s a t i s f i e d  a t  t h i s  p o i n t ,  b u t  t h e  
AC e l e c t r i c a l  power system i s  v e r i f i e d  t o  be s u f f i c i e n t l y  
r e l i a b l e  t o  a l l o w  f o r  t h e  14-day Complet ion Time o f  Required 
A c t i o n  A.5. The 14-day Completion Time i s  a l s o  reasonable 
because t h e  c a p a b i l i t i e s  o f  t h e  remain ing AC sources a r e  
adequate f o r  t h i s  t ime  per iod ,  and because o f  t h e  l ow  
p r o b a b i l i t y  o f  a DBA occu r r i ng  d u r i n g  t h i s  t ime  per iod .  See 
t h e  d i scuss ion  f o r  Required Ac t i on  C.6 f o r  a d d i t i o n a l  
j u s t i f i c a t i o n  o f  t h i s  Completion Time. 

I f  t h e  CTG cannot be made a v a i l a b l e  t o  f u n c t i o n  as a 
temporary backup o f f s i t e  c i r c u i t  w i t h i n  72 hours, t h e  
c o n f i g u r a t i o n  o f  t h e  AC sources i s  as descr ibed  i n  
Regulatory Guide 1.93 (Ref.  6),  which s t a t e s  t h a t  ope ra t i on  
i n  t h e  app l i cab le  modes may con t inue  as descr ibed  by 
Cond i t i on  B f o r  a p e r i o d  t h a t  should n o t  exceed 72 hours. 
Therefore,  i f  Required Ac t ions  8.3 and 8.4 cannot be 
completed w i t h i n  72 hours o f  e n t e r i n g  Cond i t i on  8, then  
Required Ac t ions  G . l  and 6.2 must be fo l lowed.  Upon 
r e s t o r i n g  t h e  o f f s i t e  c i r c u i t  t o  OPERABLE s ta tus ,  t h e  LC0 i s  
met, Cond i t ions  8 and G a re  ex i t ed ,  and ope ra t i on  may 
cont inue.  

Should t h e  CTG no l onge r  be f u n c t i o n a l  o r  capable o f  be ing  
a l i g n e d  t o  a 6.9 kV AC ESF bus subsequent t o  t h e  72-hour 
p e r i o d  f o l l o w i n g  i n i t i a l  e n t r y  i n t o  Cond i t i on  B, Cond i t i on  G 
again app l i es  and Required Ac t ions  G . l  and 6.2 must be 
fo l lowed.  Anytime t h e  8-hour  Complet ion Time o f  Required 
Ac t i on  8.4 i s  no t  met d u r i n g  t h i s  ex tens ion  per iod ,  
Cond i t i on  G must be entered.  Cond i t i on  G can then  o n l y  be 
e x i t e d  by r e s t o r i n g  t h e  o f f s i t e  c i r c u i t  t o  OPERABLE s ta tus .  

(cont inued)  
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The CTG i s  considered f u n c t i o n a l  when t h e  requi rements o f  
DCD T i e r  2, Sec t ion  9.5.13.19 a re  s a t i s f i e d  and t h e  CTG i s  
v e r i f i e d  t o  s t a r t  and achieves steady s t a t e  v o l t a g e  t 
[6210] V and 2 [7590] V, and frequency t [58.8] Hz and S 
[61.2] Hz w i t h i n  2 minutes. 

The 14-day Completion Time o f  Required A c t i o n  8.5 assumes 
s u f f i c i e n t  o f f s i t e  power remains t o  power t h e  minimum loads  
needed t o  respond t o  analyzed events. It a l s o  assumes t h a t  
t h e  CTG may be u t i l i z e d  i f  needed. Should two d i v i s i o n s  be 
affected, t h e  1-day Completion Time o f  Required A c t i o n  8.5 
i s  conserva t i ve  w i t h  respec t  t o  t h e  Regulatory Guide 
assumptions suppor t ing  a 1 day Complet ion Time f o r  bo th  
o f f s i t e  c i r c u i t s  inoperab le  (addressed by Cond i t i on  D). 
Wi th o n l y  one o f f s i t e  c i r c u i t ,  t h e  r e l i a b i l i t y  o f  t h e  
o f f s i t e  system i s  degraded, and t h e  p o t e n t i a l  f o r  a l o s s  o f  
o f f s i t e  power i s  increased, w i t h  a t tendant  p o t e n t i a l  f o r  a 
cha l lenge t o  t h e  p l a n t  s a f e t y  systems. I n  Cond i t i on  B, 
however, t h e  remain ing OPERABLE o f f s i t e  c i r c u i t ,  DGs, and 
t h e  CTG are  adequate t o  supply e l e c t r i c a l  power t o  t h e  
o n s i t e  Class 1E d i s t r i b u t i o n  system. 

The 14-day Completion Time takes i n t o  account t h e  capac i t y  
and c a p a b i l i t y  o f  t h e  remain ing AC sources, reasonable t ime  
f o r  r e p a i r s ,  and t h e  low p r o b a b i l i t y  o f  a DBA o c c u r r i n g  
d u r i n g  t h i s  pe r i od .  

The t h i r d  Completion Time f o r  Required A c t i o n  8.5 
es tab l i shes  a l i m i t  on t h e  maximum t ime  a l lowed f o r  any 
combinat ion o f  r e q u i r e d  AC power sources t o  be i nope rab le  
d u r i n g  any s i n g l e  cont iguous occurrence o f  f a i l i n g  t o  meet 
t h e  LCO. I f  Cond i t i on  B i s  entered wh i le ,  f o r  instance,  a 
OG i s  inoperab le  and t h a t  DG i s  subsequently r e t u r n e d  t o  
OPERABLE s ta tus ,  t h e  LC0 may a l ready  have been n o t  met f o r  
up t o  14 days. Th is  s i t u a t i o n  cou ld  l e a d  t o  a t o t a l  o f  
28 days, s ince  i n i t i a l  f a i l u r e  t o  meet t h e  LCO, t o  r e s t o r e  
t h e  o f f s i t e  c i r c u i t .  A t  t h i s  t ime,  a DG cou ld  aga in  become 
inoperable,  t h e  c i r c u i t  r e s t o r e d  t o  OPERABLE s ta tus ,  and an 
a d d i t i o n a l  14 days ( f o r  a t o t a l  o f  42 days) a l lowed p r i o r  t o  
complete r e s t o r a t i o n  o f  t h e  LCO. The 15-day Complet ion Time 
prov ides  a l i m i t  on t h e  t ime a l lowed i n  a s p e c i f i e d  
Cond i t i on  a f t e r  d iscovery  o f  f a i l u r e  t o  meet t h e  LCO. 

(cont inued)  
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(cont inued)  

Th is  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 
Cond i t ions  B and C a re  entered concu r ren t l y .  The "w" 
connector  between t h e  14-day and 15-day Complet ion Times 
means t h a t  bo th  Completion Times app ly  s imul taneously ,  and 
t h e  more r e s t r i c t i v e  must be met. 

As i n  Required Ac t i on  8.2, t h e  Complet ion Time a l l ows  f o r  an 
except ion  t o  t h e  normal " t ime  zero"  f o r  beg inn ing  t h e  
a l lowed outage t ime "c lock . "  Th is  except ion  r e s u l t s  i n  
e s t a b l i s h i n g  t h e  ' t ime zero"  a t  t h e  t ime  t h e  LC0 was 
i n i t i a l l y  n o t  met, i ns tead  o f  a t  t h e  t ime  t h a t  Cond i t i on  8 
was entered.  

To ensure a h i g h l y  r e l i a b l e  power source remains, i t  i s  
necessary 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  t h e  remain ing 
r e q u i r e d  o f f s i t e  c i r c u i t  on a more f requent  bas is .  Since 
t h e  Required Ac t i on  o n l y  s p e c i f i e s  "perform," a f a i l u r e  o f  
SR 3.8.1.1 acceptance c r i t e r i a  does n o t  r e s u l t  i n  a Required 
Ac t i on  being n o t  met. However, i f  a c i r c u i t  f a i l s  t o  pass 
SR 3.8.1.1, i t  i s  inoperable.  Upon o f f s i t e  c i r c u i t  
i n o p e r a b i l  i t y ,  a d d i t i o n a l  Cond i t ions  must then  be entered. 

Required Ac t i on  C.2 i s  in tended t o  p rov ide  assurance t h a t  a 
l o s s  o f  o f f s i t e  power, d u r i n g  t h e  p e r i o d  t h a t  a DG i s  
inoperable,  does n o t  r e s u l t  i n  a complete l o s s  o f  s a f e t y  
f u n c t i o n  o f  c r i t i c a l  systems. These f ea tu res  a re  designed 
w i t h  redundant s a f e t y  r e l a t e d  d i v i s i o n s  ( i  .e., s i n g l e  
d i v i s i o n  systems are  n o t  inc luded) .  Redundant r e q u i r e d  
f ea tu res  f a i l u r e s  c o n s i s t  o f  inoperab le  f ea tu res  assoc ia ted  
w i t h  a d i v i s i o n  redundant t o  t h e  d i v i s i o n  t h a t  has an 
inoperab le  OG. 

The Completion Time i s  in tended t o  a l l o w  t h e  ope ra to r  t ime  
t o  eva lua te  and r e p a i r  any d iscovered i n o p e r a b i l  i t i e s .  Th i s  
Completion Time a l s o  a l lows f o r  an except ion  t o  t h e  normal 
" t ime  zero"  f o r  beginning t h e  a l lowed outage t ime  "c lock . "  

(cont inued)  
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I n  t h i s  Required Action, the Completion Time on ly  begins on 
discovery t h a t  both: 

a. An inoperable DG ex is ts ;  and 

b. A required feature on the other d i v i s i o n  i s  
inoperable. 

If, a t  any t ime dur ing the existence o f  t h i s  Condi t ion (one 
DG inoperable), a required feature subsequently becomes 
inoperable, t h i s  Completion Time begins t o  be tracked. 

Discovering one required DG inoperable co inc ident  w i t h  one 
o r  more required support o r  supported features, o r  both, 
t h a t  are associated w i t h  the OPERABLE DGs, r e s u l t s  i n  
s t a r t i n g  the Completion Time f o r  the Required Action. Four 
hours from the discovery o f  these events e x i s t i n g  
concurrent ly  i s  acceptable because i t  minimizes r i s k  whi le  
a l lowing time f o r  res to ra t ion  before subject ing the u n i t  t o  
t rans ien ts  associated w i t h  shutdown. 

The remaining OPERABLE DGs and o f f s i t e  c i r c u i t s  are adequate 
t o  supply e l e c t r i c a l  power t o  the ons i te  Class 1E 
D i s t r i b u t i o n  System. Thus, on a component basis, s ing le  
f a i l u r e  p ro tec t ion  f o r  the required feature 's func t ion  may 
have been l o s t ;  however, funct ion has not  been l o s t .  The 
4 hour Completion Time takes i n t o  account the component 
OPERABILITY o f  the redundant counterpart t o  the inoperable 
required feature.  Add i t iona l ly ,  the 4 hour Completion Time 
takes i n t o  account the capaci ty and c a p a b i l i t y  o f  the 
remaining AC sources, reasonable t ime f o r  repairs,  and low 
p r o b a b i l i t y  o f  a DBA occurr ing dur ing t h i s  per iod.  

C.3.1 and C.3.2 

The Note i n  Condit ion C requires t h a t  Required Act ion C.3.1 
o r  C.3.2 must be completed i f  Condit ion C i s  entered. The 
i n t e n t  i s  tha t  a l l  DG i n o p e r a b i l i t i e s  must be invest igated 
f o r  common cause f a i l u r e s  regardless o f  how long the DG 
inoperabi l  i t y  pe rs i s t s .  

Required Act ion C.3.1 provides an allowance t o  avoid 
unnecessary t e s t i n g  o f  OPERABLE DGs. I f  it can be 

(continued) 
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(cont inued)  

determined t h a t  t h e  cause o f  t h e  inoperab le  DG does n o t  
e x i s t  on t h e  OPERABLE DG, SR 3.8.1.2 does n o t  have t o  be 
performed. I f  t h e  cause o f  i n o p e r a b i l i t y  e x i s t s  on o t h e r  
DGs, t h e  o t h e r  DGs are  dec la red  inoperab le  upon d iscovery,  
and Cond i t i on  F o f  LC0 3.8.1 i s  entered.  Once t h e  f a i l u r e  
i s  repa i red ,  and t h e  common cause f a i l u r e  no l onge r  e x i s t s ,  
Required A c t i o n  C.3.1 i s  s a t i s f i e d .  I f  t h e  cause o f  t h e  
i n i t i a l  inoperab le  DG cannot be con f i rmed n o t  t o  e x i s t  on 
t h e  remain ing DG(s), performance o f  SR 3.8.1.2 s u f f i c e s  t o  
p rov ide  assurance o f  cont inued OPERABILITY o f  those DGs. 

Accord ing t o  Generic L e t t e r  84-15 (Ref.  7),  24 hours i s  
reasonable t ime t o  c o n f i r m  t h a t  t h e  OPERABLE DGs are  n o t  
a f f e c t e d  by t h e  same problem as t h e  inoperab le  DG. 

C.4. C.5. and C.6 

I f  Cond i t i on  C i s  entered, Required A c t i o n  C.6 a l l ows  14 
days t o  r e s t o r e  t h e  inoperab le  DG t o  OPERABLE s t a t u s  
p roy ided  t h e  CTG i s  v e r i f i e d  f u n c t i o n a l  through t e s t i n g  
w i t h i n  72 hours, and i t s  c i r c u i t  breakers a r e  v e r i f i e d  t o  be 
a l i gned  t o  t h e  a f f e c t e d  ESF bus i n i t i a l l y  w i t h i n  72 hours 
and once per  8 hours t h e r e a f t e r .  Th i s  14-day Complet ion 
Time i s  reasonable because o f  t h e  r e l i a b i l i t y  and 
convenience o f  t h e  CTG, t h e  low p r o b a b i l i t y  o f  a DBA 
occu r r i ng  d u r i n g  t h i s  t ime per iod .  

The CTG i s  considered f u n c t i o n a l  when t h e  requi rements o f  
DCD T i e r  2, Sec t ion  9.5.13.19 a re  s a t i s f i e d  and t h e  CTG i s  
v e r i f i e d  t o  s t a r t  f rom standby c o n d i t i o n s  and achieves 
steady s t a t e  vo l t age  2 [6210] V and 5 [7590] V, and 
frequency > [58.8] Hz and < [61.2] Hz w i t h i n  2 minutes. 

I f  t h e  CTG can n o t  be made a v a i l a b l e  t o  f u n c t i o n  as a 
temporary o n s i t e  d i v i s i o n a l  backup t o  p r e f e r r e d  o f f s i t e  
power, t h e  c o n f i g u r a t i o n  o f  t h e  AC sources i s  as descr ibed  
i n  Regulatory Guide 1.93 (Ref. 6) ,  which s t a t e s  t h a t  
ope ra t i on  may con t inue  as descr ibed  i n  Cond i t i on  C f o r  a 
p e r i o d  t h a t  should n o t  exceed 72 hours. Therefore,  i f  
Required Ac t ions  C.4 and C.5 cannot be completed w i t h i n  72 
hours o f  e n t e r i n g  Cond i t i on  B, then  Required Ac t ions  G.l and 
6.2 must be fo l lowed.  Upon r e s t o r i n g  t h e  inoperab le  DG t o  

(cont inued)  
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(con t inued)  

OPERABLE s ta tus ,  t h e  LC0 i s  met, Cond i t ions  C and G a r e  
ex i t ed ,  and ope ra t i on  may con t inue .  

I n  Cond i t i on  C, if t h e  CTG i s  n o t  f u n c t i o n a l ,  t h e  remain ing 
OPERABLE DGs and o f f s i t e  c i r c u i t s  a r e  adequate t o  supply  
e l e c t r i c a l  power t o  t h e  o n s i t e  Class 1E d i s t r i b u t i o n  system 
f o r  72 hours. The 72 hour Complet ion Time takes  i n t o  
account t h e  capac i t y  and c a p a b i l i t y  o f  t h e  remain ing AC 
sources, reasonable t ime  f o r  r e p a i r s ,  and l ow  p r o b a b i l i t y  o f  
a DBA o c c u r r i n g  d u r i n g  t h i s  pe r i od .  

Should t h e  CTG no l onge r  be f u n c t i o n a l  o r  capable o f  be ing  
a l i gned  t o  an ESF bus subsequent t o  t h e  72-hour p e r i o d  
f o l l o w i n g  i n i t i a l  e n t r y  i n t o  Cond i t i on  C, Cond i t i on  G again 
app l i es  and Required Ac t ions  G . l  and 6.2 must be fo l lowed.  
Anytime t h e  8-hour  Completion Time o f  Required A c t i o n  C.5 i s  
n o t  met d u r i n g  t h i s  ex tens ion  per iod ,  Cond i t i on  G must be 
entered. Cond i t i on  G can then  o n l y  be e x i t e d  by r e s t o r i n g  
t h e  DG t o  OPERABLE s ta tus .  

The once-per-8-hour Completion Time o f  Required A c t i o n  
C.5 i s  necessary t o  keep a check on t h e  p roper  a l ignment  o f  
t he  CTG's c i r c u i t  breakers and thus  t h e  c a p a b i l i t y  o f  
supp ly ing  power f rom t h e  CTG t o  t h e  ESF bus assoc ia ted  w i t h  
t h e  inoperab le  DG. 

The second Completion Time f o r  Required A c t i o n  C.6 
es tab l i shes  a 15-day l i m i t  on t h e  maximum t ime  a l lowed f o r  
any combinat ion o f  r equ i red  AC power sources t o  be 
inoperab le  d u r i n g  any s i n g l e  cont iguous occurrence o f  
f a i l i n g  t o  meet t h e  LCO. I f  Cond i t i on  C i s  en te red  wh i le ,  
f o r  instance,  an o f f s i t e  c i r c u i t  i s  i nope rab le  and t h a t  
c i r c u i t  i s  subsequently r e s t o r e d  OPERABLE, t h e  LC0 may 
a l ready  have been n o t  met f o r  up t o  7 days. Th i s  s i t u a t i o n  
cou ld  l e a d  t o  a t o t a l  o f  14 days, s i nce  i n i t i a l  f a i l u r e  t o  
meet t h e  LCO, t o  r e s t o r e  t h e  DG. A t  t h i s  t ime,  an o f f s i t e  
c i r c u i t  cou ld  again become inoperable,  t h e  DG r e s t o r e d  
OPERABLE, and an a d d i t i o n a l  7 days ( f o r  a t o t a l  o f  21 days) 
would be a l lowed p r i o r  t o  complete r e s t o r a t i o n  o f  t h e  LCO. 

The 15-day Completion Time prov ides  a l i m i t  on t h e  t ime  
a l lowed i n  a s p e c i f i e d  c o n d i t i o n  a f t e r  d iscovery  o f  f a i l u r e  
t o  meet t h e  LCO. Th i s  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 Cond i t ions  B and C are en te red  

(cont inued)  
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concurrently. The "AND" connector between the 14-day and 
15-day Completion Times means that both Completion Times 
apply simultaneously, and the more restrictive must be met. 

As in Required Action C.2, the 15-day Completion Time of 
Required Action C.5 allows for an exception to the normal 
"time zero" for beginning the allowed outage time "clock." 
This exception results in establishing the "time zero" at 
the time the LC0 was initially not met, instead of the time 
Condition C was entered. 

Required Action D.l addresses actions to be taken in the 
event of concurrent fai 1 ure of redundant required features. 
Required Action D.l reduces the vulnerability to a loss of 
function. The Completion Time for taking these actions is 
reduced to 12 hours from that allowed with only one division 
without offsite power (Required Action 8.2). The rationale 
for the reduction to 12 hours is that Regulatory Guide 1.93 
(Ref. 6) allows a Completion Time of 24 hours for two 
required offsite circuits inoperable, based upon the 
assumption that all three safety divisions are OPERABLE. 
When a concurrent redundant required feature failure exists, 
this assumption is not the case, and a shorter Completion 
Time of 12 hours is appropriate. These features are 
designed with redundant safety related divisions (i.e., 
single division systems are not included in the list). 
Redundant required features failures consist of any of these 
features that are inoperable, because any inoperability is 
on a division redundant to a division with inoperable 
offsite circuits. 

The Completion Time for Required Action D.l is intended to 
allow the operator time to evaluate and repair any 
discovered inoperabilities. This Completion Time also 
allows for an exception to the normal "time zero" for 
beginning the allowed outage time "clock." In this Required 
Action, the Completion Time only begins on discovery that 
both: 

a. All required offsite circuits are inoperable; and 

b. A required feature is inoperable. 

(continued) 
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If, a t  any t ime d u r i n g  t h e  ex is tence  o f  t h i s  Cond i t i on  (two 
o f f s i t e  c i r c u i t s  inoperab le ) ,  a  r e q u i r e d  f e a t u r e  
subsequently becomes inoperable,  t h i s  Complet ion Time begins 
t o  be t racked.  

According t o  Regulatory Guide 1.93 (Ref. 6), o p e r a t i o n  may 
con t inue  i n  Cond i t i on  D f o r  a p e r i o d  t h a t  should n o t  exceed 
24 hours. Th i s  l e v e l  o f  degradat ion  means t h a t  t h e  o f f s i t e  
e l e c t r i c a l  power system does n o t  have t h e  c a p a b i l i t y  t o  
e f f e c t  a  sa fe  shutdown and t o  m i t i g a t e  t h e  e f f e c t s  o f  an 
acc ident ;  however, t h e  o n s i t e  AC sources have n o t  been 
degraded. Th is  1 evel  o f  degradat ion  genera l  1  y  corresponds 
t o  a t o t a l  l o s s  o f  t h e  immediate ly  access ib l e  o f f s i t e  power 
sources. 

Because o f  t h e  normal ly  h i g h  a v a i l a b i l i t y  o f  t h e  o f f s i t e  
sources, t h i s  l e v e l  o f  degradat ion  may appear t o  be more 
severe than  o t h e r  combinat ions o f  two AC sources inoperab le  
t h a t  i n v o l v e  one o r  more DGs inoperable.  However, two 
f a c t o r s  tend  t o  decrease t h e  s e v e r i t y  o f  t h i s  degradat ion  
1 evel  : 

a. The c o n f i g u r a t i o n  o f  t h e  redundant AC e l e c t r i c a l  power 
system t h a t  remains a v a i l a b l e  i s  n o t  suscep t i b l e  t o  a 
s i n g l e  bus o r  sw i t ch ing  f a i l u r e ;  and 

b. The t ime requ i red  t o  d e t e c t  and r e s t o r e  an unava i l ab le  
o f f s i t e  power source i s  g e n e r a l l y  much l e s s  than  t h a t  
r e q u i r e d  t o  d e t e c t  and r e s t o r e  an unava i l ab le  o n s i t e  
AC source. 

With bo th  o f  t h e  r e q u i r e d  o f f s i t e  c i r c u i t s  inoperable,  
s u f f i c i e n t  o n s i t e  AC sources a re  a v a i l a b l e  t o  ma in ta i n  t h e  
u n i t  i n  a sa fe  shutdown c o n d i t i o n  i n  t h e  event  o f  a  DBA o r  
t r a n s i e n t .  I n  f a c t ,  a  simultaneous l o s s  o f  o f f s i t e  AC 
sources, a LOCA, and a worst  case s i n g l e  f a i l u r e  were 
pos tu la ted  as a p a r t  o f  t h e  design bas i s  i n  t h e  s a f e t y  
ana lys is .  Thus, t h e  24  hour Complet ion Time prov ides  a 
p e r i o d  o f  t ime  t o  e f f e c t  r e s t o r a t i o n  o f  one o f  t h e  o f f s i t e  
c i r c u i t s  commensurate w i t h  t h e  importance o f  ma in ta i n i ng  an 
AC e l e c t r i c a l  power system capable o f  meet ing i t s  des ign  
c r i t e r i a .  

(cont inued)  
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According to Regulatory Guide 1.93 (Ref. 6), with the 
available offsite AC sources two less than required by the 
LCO, operation may continue for 24 hours. If two offsite 
sources are restored within 24 hours, unrestricted operation 
may continue. If only one offsite source is restored within 
24 hours, power operation continues in accordance with 
Condition B. 

The status of the CTG was not a consideration in 
establishing the appropriate Completion Times for Required 
Actions D.l AND 0.2. 

E.l and E.2 

Pursuant to LC0 3.0.6, the Distribution System ACTIONS would 
not be entered even if all AC sources to it were inoperable, 
resulting in de-energization. Therefore, the Required 
Actions of Condition E are modified by a Note to indicate 
that when Condition E is entered with no required AC source 
to one division, Actions for LC0 3.8.9, "Distribution 
Systems -Operating," must be immediately entered. This 
allows Condition E to provide requirements for the loss of 
the offsite circuit and one DG without regard to whether a 
division is de-energized. LC0 3.8.9 provides the 
appropriate restrictions for a de-energized division. 

In Condition E, individual redundancy is lost in both the 
offsite electrical power system and the onsite AC electrical 
power system. Since power system redundancy is 
provided by two diverse sources of power, however, the 
reliability of the power systems in this Condition may 
appear higher than that in Condition D (loss of both 
required offsite circuits). This difference in reliability 
is offset by the susceptibility of this power system 
configuration to a single bus or switching failure. 

If Condition E is entered, Required Action E.3.1 or E.3.2 
allows 72 hours to restore either the inoperable offsite 
circuit or the DG to OPERABLE status provided the CTG is 
verified functional through testing within 72 hours, and its 
circuit breakers are aligned to the affected ESF bus 
associated with an inoperable DG initially within 12 hours 
and once per 8 hours thereafter. This 72 hour Completion 

(continued) 
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(cont inued)  

Time i s  reasonable because o f  t h e  r e l i a b i l i t y  and 
convenience o f  t h e  CTG, t h e  c a p a b i l i t y  o f  t h e  remain ing AC 
sources, reasonable t ime f o r  r e p a i r s ,  and t h e  l ow  
p r o b a b i l i t y  o f  a DBA occu r r i ng  d u r i n g  t h i s  t ime  per iod .  

The CTG i s  considered f u n c t i o n a l  when t h e  requi rements o f  
DCD T i e r  2, Sec t ion  9.5.13.19 a re  s a t i s f i e d  and t h e  CTG i s  
v e r i f i e d  t o  s t a r t  f rom standby c o n d i t i o n s  and achieves 
steady s t a t e  vo l t age  2 [6210] V and 5 [7590] V, and 
frequency 2 [58.8] Hz and < [61.2] Hz w i t h i n  2 minutes. 

I f  t h e  CTG can n o t  be made a v a i l a b l e  t o  f u n c t i o n  as a 
temporary o n s i t e  d i v i s i o n a l  backup power source, t h e  
c o n f i g u r a t i o n  o f  t h e  AC sources i s  as descr ibed  i n  
Regulatory Guide 1.93 (Ref. 6 ) ,  which s t a t e s  t h a t  ope ra t i on  
may con t inue  as descr ibed i n  Cond i t i on  E f o r  a p e r i o d  t h a t  
should n o t  exceed 12 hours. Therefore, i f  Required Ac t ions  
E . l  and E.2 cannot be completed w i t h i n  12 hours o f  e n t e r i n g  
Cond i t i on  E, then  Required Ac t ions  G . l  and 6.2 must be 
fo l lowed.  Upon r e s t o r i n g  t h e  inoperab le  o f f s i t e  c i r c u i t  o r  
DG t o  OPERABLE s ta tus ,  t h e  LC0 i s  met, Cond i t ions  E and G 
a re  ex i t ed ,  and ope ra t i on  may con t inue .  

Should t h e  CTG no l onge r  be f u n c t i o n a l  o r  n o t  a l i gned  t o  an 
ESF bus subsequent t o  t h e  12-hour p e r i o d  f o l l o w i n g  i n i t i a l  
e n t r y  i n t o  Cond i t i on  C, Cond i t i on  G again a p p l i e s  and 
Required Ac t ions  G . l  and 6.2 must be fo l lowed.  Anytime t h e  
8-hour  Completion Time o f  Required A c t i o n  E.2 i s  n o t  met 
d u r i n g  t h i s  ex tens ion  per iod ,  Cond i t i on  G must be entered.  
Cond i t i on  G can then  o n l y  be e x i t e d  by r e s t o r i n g  t h e  o f f s i t e  
c i r c u i t  o r  t h e  DG t o  OPERABLE s ta tus .  

The once-per-8-hour Completion Time o f  Required A c t i o n  
E.2 i s  necessary t o  keep a check on t h e  p roper  a l ignment  o f  
t h e  CTG's c i r c u i t  breakers and thus  t h e  c a p a b i l i t y  o f  
supp ly ing  power f rom t h e  CTG t o  t h e  6.9 kV e s s e n t i a l  AC bus 
associated w i t h  t h e  inoperab le  DG. 

I f  Cond i t i on  F i s  entered, Required Ac t i on  F.3 a l l ows  72 
hours t o  r e s t o r e  one DG t o  OPERABLE s t a t u s  p rov ided  t h e  CTG 
i s  v e r i f i e d  f u n c t i o n a l  through t e s t i n g  w i t h i n  2 hours, and 

(cont inued)  
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i t s  c i r c u i t  breakers a re  a l i gned  t o  one a f f e c t e d  6.9 kV ESF 
bus assoc ia ted  w i t h  an inoperab le  DG and capable o f  be ing  
a l i gned  t o  t h e  o t h e r  6.9 kV ESF bus assoc ia ted  w i t h  an 
inoperab le  DG, i n i t i a l l y  w i t h i n  2 hours and v e r i f i e d  once 
p e r  8 hours t h e r e a f t e r .  Th is  2 hour  Complet ion Time i s  
reasonable because o f  t h e  r e l i a b i l i t y  and convenience o f  t h e  
CTG, t h e  capabi 1 i ty  o f  t h e  remain ing AC sources, reasonable 
t ime f o r  r e p a i r s ,  and t h e  l ow  p r o b a b i l i t y  o f  a DBA o c c u r r i n g  
d u r i n g  t h i s  t ime pe r i od .  

The CTG i s  considered f u n c t i o n a l  when t h e  requi rements o f  
DCD T i e r  2, Sec t ion  9.5.13.19 a re  s a t i s f i e d  and t h e  CTG i s  
v e r i f i e d  t o  s t a r t  f rom standby c o n d i t i o n s  and achieves 
steady s t a t e  vo l t age  2 [6210] V and 6 [7590] V, and 
frequency 2 [58.8] Hz and _< [61.2] Hz w i t h i n  2 minutes. 

I f  t h e  CTG can n o t  be made a v a i l a b l e  t o  f u n c t i o n  as a 
temporary o n s i t e  d i v i s i o n a l  backup power source, t h e  
c o n f i g u r a t i o n  o f  t h e  AC sources i s  as descr ibed  i n  
Regulatory Guide 1.93 (Ref. 6 ) ,  which s t a t e s  t h a t  ope ra t i on  
may con t inue  as descr ibed i n  Cond i t i on  F f o r  a p e r i o d  t h a t  
should n o t  exceed 2 hours. Therefore,  i f  Required Ac t i ons  
F . l  and F.2 cannot be completed w i t h i n  2 hours o f  e n t e r i n g  
Cond i t i on  F, then  Required Ac t ions  G . l  and 6.2 must be 
fo l lowed.  Upon r e s t o r i n g  t h e  inoperab le  one DG t o  OPERABLE 
s ta tus ,  t h e  LC0 i s  met, Cond i t ions  F and G a re  ex i t ed ,  and 
ope ra t i on  may con t inue .  

Should t h e  CTG no l onge r  be f u n c t i o n a l  o r  n o t  a l i gned  t o  one 
ESF bus o r  n o t  capable o f  be ing a l i gned  t o  t h e  o t h e r  ESF bus 
subsequent t o  t h e  2-hour p e r i o d  f o l l o w i n g  i n i t i a l  e n t r y  i n t o  
Cond i t i on  F, Cond i t ion  G again app l i es  and Required Ac t ions  
G . l  and 6.2 must be fo l lowed.  Anytime t h e  8-hour  Complet ion 
Time o f  Required Ac t i on  F.2 i s  n o t  met d u r i n g  t h i s  ex tens ion  
per iod ,  Cond i t ion  G must be entered.  Cond i t i on  G can then  
o n l y  be e x i t e d  by r e s t o r i n g  t h e  DG t o  OPERABLE s t a t u s .  

The once-per-8-hour Completion Time o f  Required A c t i o n  
F.2 i s  necessary t o  keep a check on t h e  p roper  a l ignment  o f  
t h e  CTG's c i r c u i t  breakers and thus t h e  c a p a b i l i t y  o f  
supp ly ing  power f rom t h e  CTG t o  t h e  ESF buses assoc ia ted  
w i t h  t h e  inoperab le  DGs. 

(cont inued)  

ABWR TS B 3.8-19  Design Control Document/Tier 2 

25A5675AU Revision 5



AC Sources-Operat ing 
B  3.8.1 

BASES 

ACTIONS G . l  and 6 . 2  
(cont inued)  

I f  t h e  inoperab le  AC e l e c t r i c a l  power sources 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  assoc ia ted  Complet ion 
Time, t h e  u n i t  must be brought  t o  a  MODE i n  which t h e  LC0 
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  12 hours and t o  MODE 4  w i t h i n  
36 hours. The a l lowed Completion Times are  reasonable, 
based on ope ra t i ng  experience, t o  reach t h e  r e q u i r e d  p l a n 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 o r d e r l y  manner 
and w i t hou t  cha l l eng ing  p l a n t  systems. 

Cond i t i on  H corresponds t o  a  l e v e l  o f  degradat ion  i n  which 
a l l  redundancy i n  t h e  AC e l e c t r i c a l  power supp l i es  has been 
l o s t .  A t  t h i s  severe ly  degraded l e v e l ,  any f u r t h e r  losses  
i n  t h e  AC e l e c t r i c a l  power system w i l l  cause a  l o s s  o f  
f unc t i on .  Therefore,  no a d d i t i o n a l  t ime  i s  j u s t i f i e d  f o r  
cont inued opera t ion .  The u n i t  i s  r e q u i r e d  by LC0 3.0.3 t o  
commence a  c o n t r o l  1  ed shutdown. 

SURVEILLANCE The AC sources a re  designed t o  pe rm i t  i n s p e c t i o n  and 
REQUIREMENTS t e s t i n g  o f  a l l  impor tan t  areas and fea tu res ,  e s p e c i a l l y  

those t h a t  have a  standby f unc t i on ,  i n  accordance w i t h  
10 CFR 50, GDC 18 (Ref.  8) .  P e r i o d i c  component t e s t s  a re  
supplemented by ex tens ive  f u n c t i o n a l  t e s t s  d u r i n g  r e f u e l i n g  
outages under s imulated acc iden t  cond i t i ons .  The SRs f o r  
demonstrat ing t h e  OPERABILITY o f  t h e  OGs are  i n  accordance 
w i t h  t h e  recommendations o f  Regulatory Guide 1.9 (Ref. 3), 
and Regulatory Guide 1.137 (Ref.  9 ) .  

- 
Where t h e  SRs d iscussed he re in  s p e c i f y  vo l t age  and frequency 
to le rances ,  t h e  f o l l o w i n g  summary i s  app l i cab le .  The 
minimum steady s t a t e  ou tpu t  vo l t age  o f  6210 V i s  90% o f  t h e  
nominal 6.9 kV ou tpu t  vo l tage .  Th is  value, which i s  
s p e c i f i e d  i n  ANSI C84.1 (Ref. l o ) ,  a l lows f o r  vo l t age  drop  
t o  t h e  t e rm ina l s  o f  6600 V motors whose minimum ope ra t i ng  
vo l t age  i s  s p e c i f i e d  as 90%, o r  5980 V. I t  a l s o  a l lows f o r  
vo l t age  drops t o  motors and o t h e r  equipment down th rough t h e  
200 V l e v e l  where minimum ope ra t i ng  vo l t age  i s  a l s o  u s u a l l y  
s p e c i f i e d  as 90% o f  name p l a t e  r a t i n g .  The s p e c i f i e d  - 

(cont inued)  
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(cont inued)  
maximum steady s t a t e  ou tpu t  vo l t age  o f  7590 V  i s  equal t o  
t h e  maximum ope ra t i ng  vo l t age  s p e c i f i e d  f o r  6600 V  motors 
p l u s  vo l t age  drop f rom t h e  source t o  t h e  loads.  I t  ensures 
t h a t  f o r  a  l i g h t l y  loaded d i s t r i b u t i o n  system, t h e  vo l t age  
a t  t h e  t e rm ina l s  o f  6600 V motors i s  no more than  t h e  
maximum r a t e d  ope ra t i ng  vol tages.  The s p e c i f i e d  minimum and 
maximum f requencies o f  t h e  DG a re  58.8 Hz and 
61.2 Hz, r e s p e c t i v e l y .  These values a re  equal t o  f 2% o f  
t h e  60 Hz nominal freauencv and a re  de r i ved  f rom t h e   commendations g i ven  ' i n  k g u l a t o r y  Guide 1.9 (Ref. 3). J 

This  SR ensures proper  c i r c u i t  c o n t i n u i t y  f o r  t h e  o f f s i t e  AC 
e l e c t r i c a l  power supply  t o  t h e  o n s i t e  d i s t r i b u t i o n  network 
and a v a i l a b i l i t y  o f  o f f s i t e  AC e l e c t r i c a l  power. The breaker  
a l ignment  v e r i f i e s  t h a t  each breaker  i s  i n  i t s  c o r r e c t  
p o s i t i o n  t o  ensure t h a t  d i s t r i b u t i o n  buses and loads  a re  
connected t o  t h e i r  p r e f e r r e d  power source and t h a t  
app rop r i a te  independence o f  o f f s i t e  c i r c u i t s  i s  mainta ined.  
The 7  day Frequency i s  adequate s i nce  breaker  p o s i t i o n  i s  
n o t  l i k e l y  t o  change w i t h o u t  t h e  ope ra to r  be ing  aware o f  i t  
and because i t s  s t a t u s  i s  d i sp layed  i n  t h e  c o n t r o l  room. 

SR 3.8.1.2 and SR 3.8.1.7 

These SRs he lp  t o  ensure t h e  a v a i l a b i l i t y  o f  t h e  standby 
e l e c t r i c a l  power supply  t o  m i t i g a t e  DBAs and t r a n s i e n t s  and 
ma in ta in  t h e  u n i t  i n  a  sa fe  shutdown c o n d i t i o n .  

To min imize t h e  wear on moving p a r t s  t h a t  do n o t  g e t  
l u b r i c a t e d  when t h e  engine i s  n o t  running,  these SRs have 
been mod i f i ed  by Notes (Note 1  f o r  SR 3.8.1.7 and Note 2  f o r  
SR 3.8.1.2) t o  i n d i c a t e  t h a t  a l l  DG s t a r t s  f o r  these 
Su rve i l l ances  may be preceded by an engine p re lube  p e r i o d  
and f o l l owed  by a  warmup pe r i od  p r i o r  t o  load ing .  

For t h e  purposes o f  t h i s  t e s t i n g ,  t h e  DGs a re  s t a r t e d  f rom 
standby cond i t i ons .  Standby cond i t i ons  f o r  a  DG mean t h a t  
t h e  d i e s e l  engine coo lan t  and o i l  a re  be ing  con t i nuous l y  
c i r c u l a t e d  and temperature i s  be ing  ma in ta ined  c o n s i s t e n t  
w i t h  manufacturer  recommendations. 

(cont inued)  
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REQUIREMENTS 
(continued) In order to reduce stress and wear on diesel engines, some 

manufacturers recomnend that the starting speed of DGs be 
limited, that warmup be limited to this lower speed, and 
that DGs be gradually accelerated to synchronous speed prior 
to loading. These start procedures are the intent of 
Note 3, which is only applicable when such procedures are 
recommended by the manufacturer. 

SR 3.8.1.7 requires that, at a 184 day Frequency, the DG 
starts from standby conditions and achieves required voltage 
and frequency within 20 seconds. The 20 second start 
requirement supports the requirements set forth in DCD Tier 
2, Chapter 8 (Ref. 2). The 20 second start requirement may 
not be applicable to SR 3.8.1.2 (see Note 3 of SR 3.8.1.2), 
when a modified start procedure as described above is used. 
If a modified start is not used, the 20 second start 
requirement of SR 3.8.1.7 applies. Since SR 3.8.1.7 does 
require a 20 second start, it is more restrictive than 
SR 3.8.1.2, and it may be performed in lieu of SR 3.8.1.2. 
This procedure is the intent of Note 1 of SR 3.8.1.2. 

The normal 31 day Frequency for SR 3.8.1.2 (see 
Table 3.8.1-1, "Diesel Generator Test Schedule") is 
consistent with Regulatory Guide 1.9 (Ref. 9). The 184 day 
Frequency for SR 3.8.1.7 is a reduction in cold testing 
consistent with Generic Letter 84-15 (Ref. 7). These 
Frequencies provide adequate assurance of DG OPERABILITY, 
while minimizing degradation resulting from testing. 

This Surveillance demonstrates that the DGs are capable of 
synchronizing and accepting greater than or equal to the 
equivalent of the maximum expected accident loads. A 
minimum run time of 60 minutes is required to stabilize 
engine temperatures, while minimizing the time that the DG 
is connected to the offsite source. 

In order to ensure that the DG is tested under load 
conditions that are as close to design basis conditions as 
possible, testing shall be performed using a power factor 
less than or equal to 0.9. This power factor is chosen to 
be representative of the actual design basis inductive 

(continued) 
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REOUIREMENTS 
(continued) loading that the DG would experience. The load band is 

provided to avoid routine overloading of the DG. Routine 
overloading may result in more frequent tear down 
inspections in accordance with vendor recommendations in 
order to maintain DG OPERABILITY. 

The normal 31 day Frequency for this Surveillance (see 
Table 3.8.1-1) is consistent with Regulatory Guide 1.9 
(Ref. 9). 

Note 1 modifies this Surveillance to indicate that diesel 
engine runs for this Surveillance may include gradual 
loading, as recommended by the manufacturer, so that 
mechanical stress and wear on the diesel engine are 
minimized. 

Note 2 modifies this Surveillance by stating that momentary 
transients because of changing bus loads do not invalidate 
this test. 

Note 3 indicates that this Surveillance should be conducted 
on only one DG at a time in order to avoid common cause 
failures that might result from offsite circuit or grid 
perturbations. Similarly, momentary power factor transients 
above the limit do not invalidate the test. 

Note 4 stipulates a prerequisite requirement for performance 
of this SR. A successful DG start must precede this test to 
credit satisfactory performance. 

This SR provides verification that the level of fuel oil in 
the day tank is at or above the level at which fuel oil is 
automatically added. The level is expressed as an 
equivalent volume in liters, and is selected to ensure 
adequate fuel oil for a minimum of 4 hours of DG operation 
at maximum LOCA load demand. 

The 31 day Frequency is adequate to assure that a sufficient 
supply of fuel oil is available, since low level alarms are 
provided and facility operators would be aware of any large 
uses of fuel oil during this period. 

(continued) 
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(cont inued)  
M i c r o b i o l o g i c a l  f o u l i n g  i s  a  major  cause o f  f u e l  o i l  
degradat ion.  There a re  numerous b a c t e r i a  t h a t  can grow i n  
f u e l  o i l  and cause f o u l i n g ,  b u t  a l l  must have a  water  
environment i n  o rder  t o  surv ive .  Removal o f  water  f rom t h e  
f u e l  o i l  day tanks once every 31 days e l i m i n a t e s  t h e  
necessary environment f o r  b a c t e r i a l  s u r v i v a l .  Th i s  i s  most 
e f f e c t i v e  means i n  c o n t r o l  1  i n g  m i c r o b i o l o g i c a l  f o u l i n g .  I n  
a d d i t i o n ,  i t  e l im ina tes  t h e  p o t e n t i a l  f o r  water  entra inment  
i n  t h e  f u e l  o i l  d u r i n g  DG opera t ion .  Water may come f rom 
any o f  severa l  sources, i n c l u d i n g  condensation, ground 
water, r a i n  water,  contaminated f u e l  o i l ,  and breakdown o f  
t h e  f u e l  o i l  by bac te r i a .  Frequent checking f o r  and removal 
o f  accumulated water  min imizes f o u l i n g  and p rov ides  da ta  
rega rd ing  t h e  w a t e r t i g h t  i n t e g r i t y  o f  t h e  f u e l  o i l  system. 
The Survei  11 ance Frequencies a re  es tab l  i shed by Regulatory 
Guide 1.137 (Ref.  9 ) .  Th is  SR i s  f o r  p reven t i ve  
maintenance. The presence o f  water  does n o t  n e c e s s a r i l y  
represent  a  f a i l u r e  o f  t h i s  SR prov ided  t h a t  accumulated 
water  i s  removed du r i ng  performance o f  t h i s  Su rve i l l ance .  

Th i s  Su rve i l l ance  demonstrates t h a t  each r e q u i r e d  f u e l  o i l  
t r a n s f e r  pump operates and t r a n s f e r s  f u e l  o i l  f rom i t s  
assoc ia ted  storage t ank  t o  i t s  assoc ia ted  day tank.  It i s  
r e q u i r e d  t o  suppor t  t h e  cont inuous ope ra t i on  o f  standby 
power sources. Th is  Su rve i l  1  ance prov ides  assurance t h a t  
t h e  f u e l  o i l  t r a n s f e r  pump i s  OPERABLE, t h e  f u e l  o i l  p i p i n g  
system i s  i n t a c t ,  t h e  f u e l  d e l i v e r y  p i p i n g  i s  n o t  
obs t ruc ted ,  and t h e  c o n t r o l s  and c o n t r o l  systems f o r  
automat ic  f u e l  t r a n s f e r  systems are  OPERABLE. Th i s  t e s t  may 
be performed by a  s imu la ted  o r  ac tua l  automat ic  i n i t i a t i o n  
s i g n a l .  

The Frequency f o r  t h i s  SR i s  va r i ab le ,  depending on 
i n d i v i d u a l  system design, w i t h  up t o  a  92 day i n t e r v a l .  The 
92 day Frequency corresponds t o  t h e  t e s t i n g  requi rements f o r  
pumps as conta ined i n  t h e  ASME B o i l e r  and Pressure Vessel 
Code, Sec t ion  X I  (Ref.  11); however, t h e  design o f  f u e l  
t r a n s f e r  systems i s  such t h a t  pumps operate a u t o m a t i c a l l y  o r  
must be s t a r t e d  manual ly i n  o rde r  t o  ma in ta i n  an adequate 
volume o f  f u e l  o i l  i n  t h e  day tanks d u r i n g  o r  f o l l o w i n g  DG 

(cont inued)  
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B 3.8.1 

BASES 

SURVEILLANCE SR 3.8.1.6 
REQUIREMENTS 

(cont inued)  t e s t i n g .  I n  such a case, a 31 day Frequency i s  appropr ia te .  
S ince p roper  ope ra t i on  o f  f u e l  t r a n s f e r  systems i s  an 
i nhe ren t  p a r t  o f  DG OPERABILITY, t h e  Frequency o f  t h i s  SR 
should be mod i f i ed  t o  r e f l e c t  i n d i v i d u a l  designs. 

SR 3.8.1.7 

See SR 3.8.1.2. 

SR 3.8.1.8 

Manual t r a n s f e r  o f  each 6.9 kV ESF bus power supply  f rom t h e  
normal o f f s i t e  c i r c u i t  t o  t h e  a l t e r n a t e  o f f s i t e  c i r c u i t  
demonstrates t h e  OPERABILITY o f  t h e  a l t e r n a t e  c i r c u i t  
d i s t r i b u t i o n  network t o  power t h e  shutdown loads .  The 
manual t r a n s f e r  should be performed us ing  t h e  DG t o  c a r r y  
t h e  loads  ( i  .e., n o t  a dead bus t r a n s f e r ) .  The 18 month 
Frequency o f  t h e  Survei  11 ance i s  based on eng ineer ing  
judgment t a k i n g  i n t o  cons ide ra t i on  t h e  p l a n t  c o n d i t i o n s  
r e q u i r e d  t o  per form t h e  Surve i l lance ,  and i s  in tended t o  be 
c o n s i s t e n t  w i t h  expected f u e l  c y c l e  leng ths .  Opera t ing  
exper ience has shown t h a t  these components u s u a l l y  pass t h e  
SR when performed on t h e  18 month Frequency. Therefore,  t h e  
Frequency was concluded t o  be acceptable f rom a r e 1  i abi  1 i t y  
s tandpo in t .  

Th is  SR i s  mod i f i ed  by two Notes. The reason f o r  Note 1 i s  
t h a t ,  du r i ng  ope ra t i on  w i t h  t h e  r e a c t o r  c r i t i c a l ,  
performance o f  t h i s  SR cou ld  cause p e r t u r b a t i o n s  t o  t h e  
e l e c t r i c a l  d i s t r i b u t i o n  systems t h a t  cou ld  cha l lenge 
entwined steady s t a t e  ope ra t i on  and, as a r e s u l t ,  p l a n t  
s a f e t y  systems. Note 2 acknowledges t h a t  c r e d i t  may be 
taken f o r  unplanned events t h a t  s a t i s f y  t h i s  SR. 

Each DG i s  p rov ided  w i t h  an engine overspeed t r i p  t o  p revent  
damage t o  t h e  engine. Recovery f rom t h e  t r a n s i e n t  caused by 
t h e  l o s s  o f  a l a r g e  l oad  cou ld  cause d i e s e l  engine 
overspeed, which, i f  excessive, m igh t  r e s u l t  i n  a t r i p  o f  

(cont inued)  
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B 3.8.1 

BASES 

SURVEILLANCE SR 3.8.1.9 (cont inued)  
REQUIREMENTS 

(cont inued)  t h e  engine. Th i s  Su rve i l l ance  demonstrates t h e  DG l o a d  
response c h a r a c t e r i s t i c s  and c a p a b i l i t y  t o  r e j e c t  t h e  
1 a rges t  s ing1 e 1 oad w i t h o u t  exceeding predetermined vo l t age  
and frequency and w h i l e  ma in ta i n i ng  a s p e c i f i e d  margin t o  
t h e  overspeed t r i p .  The l o a d  re fe renced f o r  D i v i s i o n  I 1  and 
D i v i s i o n  111 DGs i s  t h e  1400 kW h i g h  pressure core  f l o o d e r  
(HPCF) pump; f o r  t h e  D i v i s i o n  I DG, t h e  540 kW r e s i d u a l  heat  
removal (RHR) pump. The Reactor B u i l d i n g  Coo l ing  Water 
(RCW) system l o a d  was n o t  used. Even though t h e  l o a d  t o  DG 
I i s  640 kW, t h a t  va lue c o n s i s t s  o f  2 RCW pumps o f  320 kW 
each. As r e q u i r e d  by IEEE-308 (Ref.  12), t h e  l o a d  r e j e c t i o n  
t e s t  i s  acceptable i f  t h e  inc rease  i n  d i e s e l  speed does n o t  
exceed 75% o f  t h e  d i f f e r e n c e  between synchronous speed and 
t h e  overspeed t r i p  se tpo in t ,  o r  15% above synchronous speed, 
whichever i s  lower.  

The t ime,  vo l tage ,  and frequency t o l e rances  s p e c i f i e d  i n  
t h i s  SR are  de r i ved  f rom Regulatory Guide 1.9 (Ref.  3) 
recommendations f o r  response d u r i n g  l o a d  sequence i n t e r v a l s .  
The 3 seconds s p e c i f i e d  i s  equal t o  60% o f  t h e  5 second l o a d  
sequence i n t e r v a l  associated w i t h  sequencing o f  t h i s  l a r g e s t  
load .  The vo l t age  and frequency s p e c i f i e d  a r e  c o n s i s t e n t  
w i t h  t h e  design range o f  t h e  equipment powered by t h e  DG. 
SR 3.8.1.9.a corresponds t o  t h e  maximum frequency excurs ion,  
w h i l e  SR 3.8.1.9.b and SR 3.8.1.9.c a re  steady s t a t e  vo l t age  
and frequency values t o  which t h e  system must recover  
f o l l ow ing  l o a d  r e j e c t i o n .  The 18 month Frequency i s  
cons i s ten t  w i t h  t h e  recommendation o f  Regulatory Guide 1.9 
(Ref. 3) .  

I n  o rde r  t o  ensure t h a t  t h e  DG i s  t e s t e d  under l o a d  
c o n d i t i o n s  t h a t  are as c l ose  t o  design bas i s  c o n d i t i o n s  as 
poss ib l e ,  t e s t i n g  must be performed us ing  a power f a c t o r  

0.9. Th is  power f a c t o r  i s  chosen t o  be r e p r e s e n t a t i v e  
o f  t h e  ac tua l  design bas i s  i n d u c t i v e  l o a d i n g  t h a t  t h e  DG 
cou ld  experience. 

Th i s  SR has been mod i f i ed  by two Notes. The reason f o r  
Note 1 i s  t h a t  d u r i n g  ope ra t i on  w i t h  t h e  r e a c t o r  c r i t i c a l ,  
performance o f  t h i s  SR cou ld  cause p e r t u r b a t i o n s  t o  t h e  
e l e c t r i c a l  d i s t r i b u t i o n  systems t h a t  cou ld  cha l lenge 
cont inued steady s t a t e  ope ra t i on  and, as a r e s u l t ,  p l a n t  
s a f e t y  systems. Note 2 acknowledges t h a t  c r e d i t  may be 
taken f o r  unplanned events t h a t  s a t i s f y  t h i s  SR. 

(cont inued)  
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B 3.8.1 

BASES 

SURVEILLANCE SR 3.8.1.9 (continued) 
REOUIREMENTS 
(continued) 

Reviewer's Note: The above MODE restrictions may be deleted 
if it can be demonstrated to the staff, on a plant specific 
basis, that performing the SR with the reactor in any of the 
restricted MODES can satisfy the following criteria, as 
applicable: 

a. Performance of the SR will not render any safety 
system or component inoperable; 

b. Performance of the SR will not cause perturbations to 
any of the electrical distribution systems that could 
result in a challenge to steady state operation or to 
plant safety systems; and 

c. Performance of the SR, or failure of the SR, will not 
cause, or result in, an A00 with attendant challenge 
to plant safety systems. 

- 

SR 3.8.1.10 

This Surveillance demonstrates the DG capability to reject a 
full load without overspeed tripping or exceeding the 
predetermined voltage limits. The DG full load rejection 
may occur because of a system fault or inadvertent breaker 
tripping. This Surveil 1 ance ensures proper engine generator 
load response under the simulated test conditions. This 
test simulates the loss of the total connected load that the 
DG experiences following a full load rejection and verifies 
that the DG does not trip upon loss of the load. These 
acceptance criteria provide DG damage protection. While the 
DG is not expected to experience this transient during an 
event, and continues to be available, this response ensures 
that the DG is not degraded for future application, 
including reconnection to the bus if the trip initiator can 
be corrected or isolated. 

In order to ensure that the DG is tested under load 
conditions that are as close to design basis conditions as 
possible, testing must be performed using a power factor 
< 0.9. This power factor is chosen to be representative of - 

(continued) 
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8 3.8.1 

BASES 

SURVEILLANCE SR 3.8.1.10 (cont inued)  
REOUIREMENTS 

(cont inued)  t h e  ac tua l  design bas i s  i n d u c t i v e  l o a d i n g  t h a t  t h e  DG would 
experience. 

The 18 month Frequency i s  cons i s ten t  w i t h  t h e  recommendation 
of Regulatory Guide 1.9 (Ref. 3)  and i s  in tended t o  be 
cons i s ten t  w i t h  expected f u e l  c y c l e  leng ths .  

T h i s  SR has been mod i f i ed  by two Notes. The reason f o r  
Note 1 i s  t h a t  d u r i n g  ope ra t i on  w i t h  t h e  r e a c t o r  c r i t i c a l ,  
performance o f  t h i s  SR cou ld  cause p e r t u r b a t i o n  t o  t h e  
e l e c t r i c a l  d i s t r i b u t i o n  systems t h a t  c o u l d  cha l lenge 
cont inued steady s t a t e  ope ra t i on  and, as a r e s u l t ,  p l a n t  
s a f e t y  systems. Note 2 acknowledges t h a t  c r e d i t  may be 
taken f o r  unplanned events t h a t  s a t i s f y  t h i s  SR. 

- - 
Reviewer's Note: The above MODE r e s t r i c t i o n s  may be de le ted  
i f  i t  can be demonstrated t o  t h e  s t a f f ,  on a p l a n t  s p e c i f i c  
basis ,  t h a t  per forming t h e  SR w i t h  t h e  r e a c t o r  i n  any o f  t h e  
r e s t r i c t e d  MODES can s a t i s f y  t h e  f o l l o w i n g  c r i t e r i a ,  as 
app l i cab le :  

a. Performance o f  t h e  SR w i l l  n o t  render  any s a f e t y  
system o r  component inoperable;  

b. Performance o f  t h e  SR w i l l  n o t  cause p e r t u r b a t i o n s  t o  
any o f  t h e  e l e c t r i c a l  d i s t r i b u t i o n  systems t h a t  cou ld  
r e s u l t  i n  a chal lenge t o  steady s t a t e  ope ra t i on  o r  t o  
p l a n t  sa fe t y  systems; and 

L c. Performance o f  t h e  SR, o r  f a i l u r e  o f  t h e  SR, w i l l  n o t  
cause, o r  r e s u l t  i n ,  an A00 w i t h  a t tendant  cha l lenge 
t o  p l a n t  sa fe t y  systems. - 

As r e q u i r e d  by Regulatory Guide 1.9 (Ref.  3), 
paragraph 2.2.4, t h i s  Su rve i l l ance  demonstrates t h e  as 
designed ope ra t i on  o f  t h e  standby power sources d u r i n g  l o s s  
o f  t h e  o f f s i t e  source. T h i s  t e s t  v e r i f i e s  a l l  a c t i o n s  
encountered from t h e  l o s s  o f  o f f s i t e  power, i n c l u d i n g  
ene rg i za t i on  o f  t h e  emergency buses and r e s p e c t i v e  loads  
from t h e  DG. It f u r t h e r  demonstrates t h e  c a p a b i l i t y  o f  t h e  

(cont inued)  
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B 3.8.1 

BASES 

SURVEILLANCE SR 3.8.1.11 (cont inued)  
REQUIREMENTS 

(cont inued)  DG t o  au toma t i ca l l y  achieve t h e  r e q u i r e d  vo l t age  and 
frequency w i t h i n  t h e  s p e c i f i e d  t ime.  

The DG a u t o - s t a r t  t ime o f  20 seconds i s  de r i ved  f rom 
requi rements s t a t e d  i n  DCD T i e r  2, Chapter 8 (Ref. 2).  The 
frequency should be r e s t o r e d  t o  w i t h i n  2% o f  nominal 
f o l l o w i n g  a l o a d  sequence step.  The S u r v e i l l a n c e  should be 
cont inued f o r  a minimum o f  5 minutes i n  o rde r  t o  demonstrate 
t h a t  a l l  s t a r t i n g  t r a n s i e n t s  have decayed and s t a b i l i t y  has 
been achieved. 

The requi rement  t o  v e r i f y  t h e  connect ion and power supply  o f  
permanent and auto-connected loads i s  in tended t o  
s a t i s f a c t o r i l y  show t h e  r e l a t i o n s h i p  o f  these loads  t o  t h e  
DG l o a d i n g  l o g i c .  I n  c e r t a i n  circumstances, many o f  these  
loads cannot a c t u a l l y  be connected o r  loaded w i t h o u t  undue 
hardship o r  p o t e n t i a l  f o r  undesi red opera t ion .  For  
instance,  ECCS i n j e c t i o n  va lves  a re  n o t  des i red  t o  be 
s t roked  open, h i g h  pressure i n j e c t i o n  systems a re  n o t  
capable o f  be ing operated a t  f u l l  f low,  o r  RHR systems 
per fo rming  a decay heat  removal f u n c t i o n  a re  n o t  des i red  t o  
be rea l i gned  t o  t h e  ECCS mode o f  opera t ion .  I n  l i e u  o f  
ac tua l  demonstrat ion o f  t h e  connect ion and l o a d i n g  o f  these  
loads, t e s t i n g  t h a t  adequately shows t h e  c a p a b i l i t y  o f  t h e  
DG system t o  per form these f unc t i ons  i s  acceptable. Th i s  
t e s t i n g  may i nc lude  any s e r i e s  o f  sequent ia l ,  over lapping,  
o r  t o t a l  s teps so t h a t  t h e  e n t i r e  connect ion and l o a d i n g  
sequence i s  v e r i f i e d .  

The Frequency o f  18 months i s  cons i s ten t  w i t h  t h e  
recommendations o f  Regulatory Guide 1.9 (Ref. 3), 
paragraph 2.2.4, takes i n t o  cons ide ra t i on  u n i t  cond i t i ons  
r e q u i r e d  t o  per form t h e  Surve i l lance ,  and i s  in tended t o  be 
cons i s ten t  w i t h  expected f u e l  c y c l e  leng ths .  

Th is  SR i s  mod i f i ed  by t h ree  Notes. The reason f o r  Note 1 
i s  t o  min imize wear and t e a r  on t h e  DGs d u r i n g  t e s t i n g .  For 
t h e  purpose o f  t h i s  t e s t i n g ,  t h e  DGs must be s t a r t e d  f rom 
standby cond i t i ons ,  t h a t  i s ,  w i t h  t h e  engine coo lan t  and o i l  
be ing con t inuous ly  c i r c u l a t e d  and temperature mainta ined 
cons i s ten t  w i t h  manufacturer recommendations. The reason f o r  
Note 2 i s  t h a t  per forming t h e  Su rve i l l ance  would remove a 
r e q u i r e d  o f f s i t e  c i r c u i t  f rom serv ice ,  p e r t u r b  t h e  

(cont inued)  
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B 3.8.1 

BASES 

SURVEILLANCE SR 3.8.1.11 (cont inued)  
REQUIREMENTS 

(cont inued)  e l e c t r i c a l  d i s t r i b u t i o n  system, and cha l lenge p l a n t  s a f e t y  
systems. 

Note 3 acknowledges t h a t  c r e d i t  may be taken f o r  unplanned 
events t h a t  s a t i s f y  t h i s  SR. 

Th is  Su rve i l l ance  demonstrates t h a t  t h e  DG a u t o m a t i c a l l y  
s t a r t s  and achieves t h e  requ i red  vo l t age  and frequency 
w i t h i n  t h e  s p e c i f i e d  t ime  (20 seconds) f rom t h e  design b a s i s  
a c t u a t i o n  s i gna l  (LOCA s i g n a l )  and operates f o r  t 5 minutes. 
The 5 minute p e r i o d  p rov ides  s u f f i c i e n t  t ime t o  demonstrate 
s t a b i l i t y .  SR 3.8.1.12.d and SR 3.8.1.12.e ensure t h a t  
permanent1 y connected 1 oads and emergency 1 oads a re  
energ ized f rom t h e  o f f s i t e  e l e c t r i c a l  power system on an 
ECCS s igna l  w i t hou t  l o s s  o f  o f f s i t e  power. 

The requi rement  t o  v e r i f y  t h e  connect ion and power supply  o f  
permanent and autoconnected loads i s  in tended t o  
s a t i s f a c t o r i l y  show t h e  r e l a t i o n s h i p  o f  these loads  t o  t h e  
l o a d i n g  l o g i c  f o r  l o a d i n g  onto o f f s i t e  power. I n  c e r t a i n  
circumstances, many o f  these loads cannot a c t u a l l y  be 
connected o r  loaded w i t h o u t  undue hardsh ip  o r  p o t e n t i a l  f o r  
undesi red opera t ion .  For instance,  ECCS i n j e c t i o n  va lves  
a re  n o t  des i red  t o  be s t roked open, h i g h  pressure i n j e c t i o n  
systems are  n o t  capable o f  be ing  operated a t  f u l l  f low,  o r  
RHR systems per forming a decay heat  removal f u n c t i o n  a re  n o t  
des i red  t o  be rea l i gned  t o  t h e  ECCS mode o f  opera t ion .  I n  
l i e u  o f  ac tua l  demonstrat ion o f  t h e  connect ion and l o a d i n g  
o f  these loads, t e s t i n g  t h a t  adequately shows t h e  c a p a b i l i t y  
o f  t h e  DG system t o  perform these f unc t i ons  i s  acceptable. 
Th i s  t e s t i n g  may i n c l u d e  any s e r i e s  o f  sequent ia l ,  
over lapping,  o r  t o t a l  s teps so t h a t  t h e  e n t i r e  connect ion 
and l o a d i n g  sequence i s  v e r i f i e d .  

The Frequency o f  18 months takes  i n t o  cons ide ra t i on  p l a n t  
cond i t i ons  r e q u i r e d  t o  per fo rm t h e  Su rve i l l ance  and i s  
in tended t o  be cons i s ten t  w i t h  t h e  expected f u e l  c y c l e  
l eng ths .  Operat ing exper ience has shown t h a t  these 
components u s u a l l y  pass t h e  SR when performed a t  t h e  

(cont inued)  
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B 3.8.1 

BASES 

SURVEILLANCE SR 3.8.1.12 (cont inued)  
REQUIREMENTS 

(cont inued)  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 tandpo in t .  

Th i s  SR i s  mod i f i ed  by t h r e e  Notes. The reason f o r  Note 1 
i s  t o  min imize wear and t e a r  on t h e  DGs d u r i n g  t e s t i n g .  For 
t h e  purpose o f  t h i s  t e s t i n g ,  t h e  DGs must be s t a r t e d  f rom 
standby cond i t i ons ,  t h a t  i s ,  w i t h  t h e  engine coo lan t  and o i l  
be ing  con t i nuous l y  c i r c u l a t e d  and temperature ma in ta ined  
c o n s i s t e n t  w i t h  manufacturer  recommendations. The reason 
f o r  Note 2 i s  t h a t  d u r i n g  ope ra t i on  w i t h  t h e  r e a c t o r  
c r i t i c a l ,  performance o f  t h i s  SR cou ld  cause p e r t u r b a t i o n s  
t o  t h e  e l e c t r i c a l  d i s t r i b u t i o n  systems t h a t  c o u l d  cha l lenge 
cont inued steady s t a t e  ope ra t i on  and, as a r e s u l t ,  p l a n t  
s a f e t y  systems. Note 3 acknowledges t h a t  c r e d i t  may be 
taken f o r  unplanned events t h a t  s a t i s f y  t h i s  SR. 

Th is  S u r v e i l l a n c e  demonstrates t h a t  DG n o n - c r i t i c a l  
p r o t e c t i v e  f u n c t i o n s  (e.g., h i gh  j a c k e t  water  temperature) 
a re  bypassed on a l o s s  o f  vo l t age  s i g n a l  concur ren t  w i t h  an 
ECCS i n i t i a t i o n  t e s t  s i gna l  and c r i t i c a l  p r o t e c t i v e  
f u n c t i o n s  (engine overspeed and genera to r  d i f f e r e n t i a l  
c u r r e n t )  t r i p  t h e  DG t o  a v e r t  s u b s t a n t i a l  damage t o  t h e  DG 
u n i t .  The n o n - c r i t i c a l  t r i p s  a re  bypassed d u r i n g  DBAs and 
p rov ide  an a la rm on an abnormal engine c o n d i t i o n .  Th i s  
a larm prov ides  t h e  opera to r  w i t h  s u f f i c i e n t  t i m e  t o  r e a c t  
app rop r i a te l y .  The DG a v a i l a b i l i t y  t o  m i t i g a t e  t h e  DBA i s  
more c r i t i c a l  than  p r o t e c t i n g  t h e  engine aga ins t  m inor  
problems t h a t  a re  n o t  immediate ly  de t r imen ta l  t o  emergency 
ope ra t i on  o f  t h e  DG. 

The 18 month Frequency i s  based on eng ineer ing  judgment, 
t a k i n g  i n t o  cons ide ra t i on  p l a n t  c o n d i t i o n s  r e q u i r e d  t o  
per form t h e  Surve i l lance ,  and i s  in tended t o  be c o n s i s t e n t  
w i t h  expected f u e l  c y c l e  leng ths .  Operat ing exper ience has 
shown t h a t  these components u s u a l l y  pass t h e  SR when 
performed a t  t h e  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 tandpo in t .  

The SR i s  mod i f i ed  by two Notes. The reason f o r  Note 1 i s  
t h a t  per fo rming  t h e  Su rve i l l ance  removes a r e q u i r e d  DG f rom 

(cont inued)  
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BASES 

SURVEILLANCE 
REQUIREMENTS 

(cont inued)  

a. Performance o f  t h e  SR w i l l  n o t  render  any s a f e t y  
system o r  component inoperable;  

SR 3.8.1.13 (cont inued)  

se rv i ce .  Note 2 acknowledges t h a t  c r e d i t  may be taken f o r  
unplanned events t h a t  s a t i s f y  t h i s  SR. 

- - 
Reviewer's Note: The above MODE r e s t r i c t i o n s  may be de le ted  
i f  i t  can be demonstrated t o  t h e  s t a f f ,  on a p l a n t  s p e c i f i c  
basis ,  t h a t  per fo rming  t h e  SR w i t h  t h e  r e a c t o r  i n  any o f  t h e  
r e s t r i c t e d  MODES can s a t i s f y  t h e  f o l l o w i n g  c r i t e r i a ,  as 
app l i cab le :  

b. Performance o f  t h e  SR w i l l  n o t  cause p e r t u r b a t i o n s  t o  
any o f  t h e  e l e c t r i c a l  d i s t r i b u t i o n  systems t h a t  cou ld  
r e s u l t  i n  a cha l lenge t o  steady s t a t e  ope ra t i on  o r  t o  
p l a n t  s a f e t y  systems; and 

c.  Performance o f  t h e  SR, o r  f a i l u r e  o f  t h e  SR, w i l l  n o t  
cause, o r  r e s u l t  i n ,  an A00 w i t h  a t tendant  cha l lenge 
t o  p l a n t  s a f e t y  systems. - 

Regulatory Guide 1.9 (Ref.  3) ,  paragraph 2.2.9, r e q u i r e s  
demonstrat ion once pe r  18 months t h a t  t h e  DGs can s t a r t  and 
r u n  con t i nuous l y  a t  f u l l  l oad  c a p a b i l i t y  f o r  an i n t e r v a l  o f  
n o t  l e s s  than 24 hours -22  hours o f  which i s  a t  a l o a d  
equ i va len t  t o  90 t o  100% o f  t h e  cont inuous r a t i n g  o f  t h e  DG, 
and 2 hours o f  which i s  a t  a l o a d  equ i va len t  t o  105 t o  110% 
o f  t h e  cont inuous r a t i n g  o f  t h e  DG. The DG s t a r t s  f o r  t h i s  
S u r v e i l l a n c e  can be performed e i t h e r  f rom standby o r  h o t  
cond i t i ons .  The p r o v i s i o n s  f o r  p re lube  and warmup, 
d iscussed i n  SR 3.8.1.2, and f o r  gradual  load ing ,  d iscussed 
i n  SR 3.8.1.3, a re  a p p l i c a b l e  t o  t h i s  SR. 

I n  o rde r  t o  ensure t h a t  t h e  DG i s  t e s t e d  under l o a d  
c o n d i t i o n s  t h a t  are as c l o s e  t o  des ign  c o n d i t i o n s  as 
poss ib le ,  t e s t i n g  must be performed us ing  a power f a c t o r  
< 0.9. Th is  power f a c t o r  i s  chosen t o  be r e p r e s e n t a t i v e  o f  - 
t h e  ac tua l  design bas i s  i n d u c t i v e  l o a d i n g  t h a t  t h e  DG cou ld  
exper ience.  

(cont inued)  
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BASES 

SURVEILLANCE SR 3.8.1.14 (cont inued)  
REOUIREMENTS 

(cont inued)  The 18 month Frequency i s  c o n s i s t e n t  w i t h  t h e  
recommendations o f  Regulatory Guide 1.9 (Ref. 3),  
paragraph 2.2.9; takes i n t o  cons ide ra t i on  p l a n t  c o n d i t i o n s  
r e q u i r e d  t o  per fo rm t h e  Surve i l lance ;  and i s  in tended t o  be 
cons i s ten t  w i t h  expected f u e l  c y c l e  leng ths .  

Th is  Su rve i l l ance  i s  mod i f i ed  by t h r e e  Notes. Note 1  s t a t e s  
t h a t  momentary t r a n s i e n t s  due t o  changing bus loads  do n o t  
i n v a l i d a t e  t h i s  t e s t .  The l o a d  band i s  p rov ided  t o  avo id  
r o u t i n e  over load ing  o f  t h e  DG. Rout ine ove r l oad ing  may 
r e s u l t  i n  more f requent  t e a r  down i nspec t i ons  i n  accordance 
w i t h  vendor recommendations i n  o rder  t o  ma in ta i n  DG 
OPERABILITY. S i m i l a r l y ,  momentary power f a c t o r  t r a n s i e n t s  
above t h e  l i m i t  do n o t  i n v a l i d a t e  t h e  t e s t .  The reason f o r  
Note 2  i s  t h a t  du r i ng  ope ra t i on  w i t h  t h e  r e a c t o r  c r i t i c a l ,  
performance o f  t h i s  SR cou ld  cause p e r t u r b a t i o n s  t o  t h e  
e l e c t r i c a l  d i s t r i b u t i o n  systems t h a t  would cha l lenge 
con t inued steady s t a t e  ope ra t i on  and, as a  r e s u l t ,  p l a n t  
s a f e t y  systems. Note 3  acknowledges t h a t  c r e d i t  may be 
taken f o r  unplanned events t h a t  s a t i s f y  t h i s  SR. 

Th is  Su rve i l l ance  demonstrates t h a t  t h e  d i e s e l  engine can 
r e s t a r t  f rom a  h o t  cond i t i on ,  such as subsequent t o  shutdown 
f rom normal Su rve i l  1  ances, and achieve t h e  r e q u i r e d  vo l t age  
and frequency w i t h i n  20 seconds. The 20-second t ime  i s  
de r i ved  f rom t h e  requirements s e t  f o r t h  i n  DCD T i e r  2, 
Chapter 8  (Ref. 2). 

The 18 month Frequency i s  cons i s ten t  w i t h  t h e  
recommendations o f  Regulatory Guide 1.9 (Ref.  3), 
paragraph 2.2.10. 

Th is  SR has been mod i f i ed  by two Notes. Note 1  ensures t h a t  
t h e  t e s t  i s  performed w i t h  t h e  d i e s e l  s u f f i c i e n t l y  ho t .  The 
requirement t h a t  t h e  d i e s e l  has operated f o r  a t  l e a s t  
2  hours a t  f u l l  l o a d  c o n d i t i o n s  p r i o r  t o  performance o f  t h i s  
Su rve i l l ance  i s  based on manufacturer  recommendations f o r  
ach iev ing  h o t  cond i t i ons .  The l oad  band i s  p rov ided  t o  
avo id  r o u t i n e  over load ing  o f  t h e  DG. Rout ine over loads may 
r e s u l t  i n  more f requent  t e a r  down i nspec t i ons  i n  accordance 
w i t h  vendor recommendations i n  o rder  t o  ma in ta i n  DG 

(cont inued)  
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BASES 

SURVEILLANCE SR 3.8.1.15 (cont inued)  
REQUIREMENTS 

(cont inued)  OPERABILITY. Momentary t r a n s i e n t s  due t o  changing bus loads  
do n o t  i n v a l i d a t e  t h i s  t e s t .  Note 2 a l l ows  a l l  DG s t a r t s  t o  
be preceded by an engine p re lube  p e r i o d  t o  min imize  wear and 
t e a r  on t h e  d i e s e l  d u r i n g  t e s t i n g .  

As r e q u i r e d  by Regulatory Guide 1.9 (Ref. 3),  
paragraph 2.2.11, t h i s  Survei  11 ance ensures t h a t  t h e  manual 
synchron iza t ion  and automat ic  l oad  t r a n s f e r  f rom t h e  DG t o  
t h e  o f f s i t e  source can be made and t h a t  t h e  DG can be 
re tu rned  t o  ready- to - load  s t a t u s  when o f f s i t e  power i s  
r es to red .  It a l s o  ensures t h a t  t h e  a u t o - s t a r t  l o g i c  i s  
r e s e t  t o  a l l o w  t h e  DG t o  r e l o a d  i f  a subsequent l o s s  o f  
o f f s i t e  power occurs. The DG i s  considered t o  be i n  
r eady - to - l oad  s t a t u s  when t h e  DG i s  a t  r e q u i r e d  speed and 
vo l tage ,  t h e  ou tpu t  breaker  i s  open and can r e c e i v e  an 
au to -c lose  s i gna l  on bus undervol tage,  and t h e  l o a d  t i m e r s  
a re  r e s e t .  

The Frequency o f  18 months i s  c o n s i s t e n t  w i t h  t h e  
recommendations o f  Regulatory Guide 1.9 (Ref. 3) ,  
paragraph 2.2.11, and takes i n t o  cons ide ra t i on  p l a n t  
c o n d i t i o n s  requ i red  t o  per fo rm t h e  S u r v e i l  lance.  

Th is  SR i s  mod i f i ed  by two Notes. The reason f o r  Note 1 i s  
t h a t  per fo rming  t h e  Su rve i l l ance  would remove a r e q u i r e d  
o f f s i t e  c i r c u i t  f rom serv ice ,  p e r t u r b  t h e  e l e c t r i c a l  
d i s t r i b u t i o n  system, and cha l lenge s a f e t y  systems. Note 2 
acknowledges t h a t  c r e d i t  may be taken f o r  unplanned events 
t h a t  s a t i s f y  t h i s  SR. 

Demonstrat ion o f  t h e  t e s t  mode o v e r r i d e  ensures t h a t  t h e  DG 
a v a i l a b i l i t y  under acc iden t  c o n d i t i o n s  i s  n o t  compromised as 
t h e  r e s u l t  o f  t e s t i n g .  I n t e r l o c k s  t o  t h e  LOCA sensing 
c i r c u i t s  cause t h e  DG t o  a u t o m a t i c a l l y  r e s e t  t o  
r eady - to - l oad  ope ra t i on  o f  an ECCS i n i t i a t i o n  s i g n a l  i s  
r ece i ved  d u r i n g  ope ra t i on  i n  t h e  t e s t  mode. Ready- to- load 
ope ra t i on  i s  de f i ned  as t h e  DG runn ing  a t  r e q u i r e d  speed and 
vo l t age  w i t h  t h e  DG outpu t  breaker  open. These p r o v i s i o n s  

(cont inued)  
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BASES 

SURVEILLANCE SR 3.8.1.17 (cont inued)  
REQUIREMENTS 

(cont inued)  f o r  automat ic  swi tchover  a re  r e a u i r e d  by IEEE-308 (Ref. 12). . - 
paragraph 6.2.6(2). 

The requirement t o  au toma t i ca l l y  energ ize  t h e  emergency 
loads  w i t h  o f f s i t e  power i s  e s s e n t i a l l y  i d e n t i c a l  t o  t h a t  o f  
SR 3.8.1.12. The i n t e n t  i n  t h e  requi rement  assoc ia ted  w i t h  
SR 3.8.1.17.b i s  t o  show t h a t  t h e  emergency l o a d i n g  i s  n o t  
a f f e c t e d  by t h e  DG ope ra t i on  i n  t e s t  mode. I n  l i e u  o f  
ac tua l  demonstrat ion o f  connect ion and l o a d i n g  o f  loads,  
t e s t i n g  t h a t  adequately shows t h e  c a p a b i l i t y  o f  t h e  
emergency loads  t o  per form these f u n c t i o n s  i s  acceptable.  
Th i s  t e s t i n g  may i nc lude  any s e r i e s  o f  sequent ia l ,  
over lapping,  o r  t o t a l  steps so t h a t  t h e  e n t i r e  connect ion 
and l oad ing  sequence i s  v e r i f i e d .  

The 18 month Frequency i s  cons i s ten t  w i t h  t h e  
recommendations o f  Regulatory Guide 1.9 (Ref. 3),  
paragraph 2.2.13; takes i n t o  cons ide ra t i on  p l a n t  c o n d i t i o n s  
r e q u i r e d  t o  per form t h e  Su rve i l l ance ;  and i s  in tended t o  be 
cons i s ten t  w i t h  expected f u e l  c y c l e  leng ths .  

Th is  SR has been mod i f i ed  by two Notes. The reason f o r  
Note 1  i s  t h a t  per fo rming  t h e  S u r v e i l l a n c e  would remove a  
r e q u i r e d  o f f s i t e  c i r c u i t  f rom serv ice ,  p e r t u r b  t h e  
e l e c t r i c a l  d i s t r i b u t i o n  system, and cha l lenge s a f e t y  
systems. Note 2  acknowledges t h a t  c r e d i t  may be taken f o r  
unplanned events t h a t  s a t i s f y  t h i s  SR. 

As r e q u i r e d  by Regulatory Guide 1.9 (Ref. 3), 
paragraph 2.2.6, each DG i s  r e q u i r e d  t o  demonstrate p roper  
ope ra t i on  f o r  t h e  DBA l oad ing  sequence t o  ensure t h a t  
vo l t age  and frequency are mainta ined w i t h i n  t h e  r e q u i r e d  
1  i m i t s .  Under acc iden t  cond i t i ons ,  p r i o r  t o  connect ing t h e  
DGs t o  t h e i r  r espec t i ve  bus, a l l  l oads  are shed except  l oad  
cen te r  feeders and those motor c o n t r o l  cen te rs  t h a t  power 
Class 1 E  loads  ( r e f e r r e d  t o  as "permanently connected" 
loads) .  Upon reach ing  90% r e q u i r e d  vo l t age  and frequency, 
t h e  DGs are  then  connected t o  t h e i r  r e s p e c t i v e  bus. Load 
shedding and buses-ready- to- load s i g n a l s  a r e  generated by 
t h e  c o n t r o l  systems f o r  t h e  e l e c t r i c a l  power d i s t r i b u t i o n  
system. I n d i v i d u a l  t ime rs  f o r  each major  l o a d  are  r e s e t  and 
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BASES 

SURVEILLANCE SR 3.8.1.18 (cont inued)  
REQUIREMENTS 

(cont inued)  s t a r t e d  by t h e i r  e l e c t r i c a l  power d i s t r i b u t i o n  systems 
s i g n a l s  (Ref.  2). The 10% load  sequence t ime  i n t e r v a l  
t o l e rance  ensures t h a t  s u f f i c i e n t  t ime  e x i s t s  f o r  t h e  DG t o  
r e s t o r e  frequency and vo l t age  p r i o r  t o  app l y i ng  t h e  nex t  
l o a d  and t h a t  s a f e t y  ana l ys i s  assumptions rega rd ing  ESF 
equipment t ime  de lays  a re  n o t  v i o l a t e d .  Regu la to ry  
Guide 1.9 (Ref.  3)  p rov ides  a  summary o f  t h e  automat ic  
l oad ing  o f  ESF buses. 

The Frequency o f  18 months i s  c o n s i s t e n t  w i t h  t h e  
recommendations o f  Regulatory Guide 1.9 (Ref.  3). 
paragraph 2.2.6; takes i n t o  cons ide ra t i on  p l a n t  c o n d i t i o n s  
r e q u i r e d  t o  per form t h e  Su rve i l l ance ;  and i s  in tended t o  be 
cons i s ten t  w i t h  expected f u e l  c y c l e  leng ths .  

Th is  SR i s  mod i f i ed  by two Notes. The reason f o r  Note 1  i s  
t h a t  per fo rming  t h e  Su rve i l l ance  d u r i n g  these MODES would 
remove a  r e q u i r e d  o f f s i t e  c i r c u i t  f rom serv ice ,  p e r t u r b  t h e  
e l e c t r i c a l  d i s t r i b u t i o n  system, and cha l lenge p l a n t  s a f e t y  
systems. Note 2  acknowledges t h a t  c r e d i t  may be taken f o r  
unplanned events t h a t  s a t i s f y  t h i s  SR. 

- 
Reviewer's Note: The above MODE r e s t r i c t i o n s  may be de le ted  
i f  i t  can be demonstrated t o  t h e  s t a f f ,  on a  p l a n t  s p e c i f i c  
bas is ,  t h a t  per fo rming  t h e  SR w i t h  t h e  r e a c t o r  i n  any o f  t h e  
r e s t r i c t e d  MODES can s a t i s f y  t h e  f o l l o w i n g  c r i t e r i a ,  as 
app l i cab le :  

a. Performance o f  t h e  SR w i l l  n o t  render  any s a f e t y  
system o r  component inoperable;  

b. Performance o f  t h e  SR w i l l  n o t  cause p e r t u r b a t i o n s  t o  
any o f  t he  e l e c t r i c a l  d i s t r i b u t i o n  systems t h a t  cou ld  
r e s u l t  i n  a  cha l lenge t o  steady s t a t e  ope ra t i on  o r  t o  
p l a n t  s a f e t y  systems; and 

L c. Performance o f  t h e  SR, o r  f a i l u r e  o f  t h e  SR, w i l l  n o t  
cause, o r  r e s u l t  i n ,  an A00 w i t h  a t tendant  cha l lenge 
t o  p l a n t  s a f e t y  systems. - 

(cont inued)  
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BASES 

SURVEILLANCE SR 3.8.1.19 
REOUIREMENTS . .- - 

(cont inued)  I n  t h e  event o f  a  DBA c o i n c i d e n t  w i t h  a l o s s  o f  o f f s i t e  
power, t h e  DGs a r e  r e q u i r e d  t o  supply  t h e  necessary power t o  
ESF systems so t h a t  t h e  f u e l ,  RCS, and containment des ign  
l i m i t s  a re  n o t  exceeded. 

Th i s  Su rve i l l ance  demonstrates t h e  DG opera t ion ,  as 
d iscussed i n  t h e  Bases f o r  SR 3.8.1.11, d u r i n g  a l o s s  o f  
o f f s i t e  power a c t u a t i o n  t e s t  s i gna l  i n  con junc t i on  w i t h  an 
ECCS i n i t i a t i o n  s i g n a l .  I n  l i e u  o f  ac tua l  demonstrat ion o f  
connect ion and l oad ing  o f  loads,  t e s t i n g  t h a t  adequately 
shows t h e  c a p a b i l i t y  o f  t h e  DG system t o  per fo rm these  
f u n c t i o n s  i s  acceptable. Th is  t e s t i n g  may i n c l u d e  any 
s e r i e s  o f  sequent ia l ,  over lapping,  o r  t o t a l  s teps so t h a t  
t h e  e n t i r e  connect ion and l o a d i n g  sequence i s  v e r i f i e d .  

The Frequency o f  18 months takes i n t o  cons ide ra t i on  p l a n t  
c o n d i t i o n s  r e q u i r e d  t o  per fo rm t h e  S u r v e i l l a n c e  and i s  
in tended t o  be cons i s ten t  w i t h  an expected f u e l  c y c l e  l e n g t h  
o f  18 months. 

Th i s  SR i s  mod i f i ed  by t h r e e  Notes. The reason f o r  Note 1 
i s  t o  min imize wear and t e a r  on t h e  DGs d u r i n g  t e s t i n g .  For 
t h e  purpose o f  t h i s  t e s t i n g ,  t h e  DGs must be s t a r t e d  f rom 
standby cond i t i ons ,  t h a t  i s ,  w i t h  t h e  engine coo lan t  and o i l  
be ing  con t i nuous l y  c i r c u l a t e d  and temperature ma in ta ined  
cons i s ten t  w i t h  manufacturer  recommendations. The reason 
f o r  Note 2 i s  t h a t  per fo rming  t h e  S u r v e i l l a n c e  would remove 
a r e q u i r e d  o f f s i t e  c i r c u i t  f rom serv ice ,  p e r t u r b  t h e  
e l e c t r i c a l  d i s t r i b u t i o n  system, and cha l lenge p l a n t  s a f e t y  
systems. Note 3 acknowledges t h a t  c r e d i t  may be taken f o r  
unplanned events t h a t  s a t i s f y  t h i s  SR. 

Th is  Su rve i l l ance  demonstrates t h a t  t h e  DG s t a r t i n g  
independence has n o t  been compromised. A1 so, t h i s  
S u r v e i l  1  ance demonstrates t h a t  each engine can achieve 
p roper  speed w i t h i n  t h e  s p e c i f i e d  t ime  when t h e  DGs are  
s t a r t e d  s imul taneously .  

The 10 year  Frequency i s  cons i s ten t  w i t h  t h e  recommendations 
o f  Regulatory Guide 1.9 (Ref. 3),  paragraph 2.2.14, and 
Regulatory Guide 1.137 (Ref.  9), paragraph C.2.f .  

(cont inued)  
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B 3.8.1 

BASES 

SURVEILLANCE SR 3.8.1.20 (continued) 
REQUIREMENTS 
(continued) This SR is modified by a Note. The reason for the Note is 

to minimize wear on the DG during testing. For the purpose 
of this testing, the DGs must be started from standby 
conditions, that is, with the engine coolant and oil 
continuously circulated and temperature maintained 
consistent with manufacturer recommendations. 

Diesel Generator Test Schedule 

The DG test schedule (Table 3.8.1-1) implements the 
recommendations of Revision 3 to Regulatory Guide 1.9 
(Ref. 3). The purpose of this test schedule is to provide 
timely test data to establish a confidence level associated 
with the goal to maintain DG reliability at > 0.95 per test. 

According to Regulatory Guide 1.9 (Ref. 3), Revision 3, each 
DG unit should be tested at least once every 31 days. 
Whenever a DG has experienced 4 or more valid failures in 
the last 25 valid tests, the maximum time between tests is 
reduced to 7 days. Four failures in 25 valid tests is a 
failure rate of 0.16, or the threshold of acceptable DG 
performance, and hence may be an early indication of the 
degradation of DG reliability. When considered in the light 
of a long history of tests, however, 4 failures in the last 
25 valid tests may only be a statistically probable 
distribution of random events. Increasing the test 
Frequency a1 lows a more timely accumulation of additional 
test data upon which to base judgment of the reliability of 
the DG. The increased test Frequency must be maintained 
until seven consecutive failure free tests have been 
performed. 

The Frequency for accelerated testing is 7 days, but no less 
than 24 hours. Therefore, the interval between tests should 
be no less than 24 hours, and no more than 7 days. A 
successful test at an interval of less than 24 hours should 
be considered an invalid test and not count towards the 
seven consecutive failure free starts. A test interval in 
excess of 7 days constitutes a failure to meet SRs. 

(continued) 
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B 3.8 ELECTRICAL POWER SYSTEMS 

B 3.8.2 AC Sources -Refuel  i ng 

BASES 

BACKGROUND A d e s c r i p t i o n  o f  t h e  AC sources i s  p rov ided  i n  t h e  Bases f o r  
LC0 3.8.1, "AC Sources-Operat ing." 

APPLICABLE The OPERABILITY o f  t h e  minimum AC sources d u r i n g  MODE 5 
SAFETY ANALYSES w i t h  water  l e v e l  i n  t h e  r e f u e l i n g  c a v i t y  t 7.0 meters 

above t h e  r e a c t o r  pressure vessel f l a n g e  ensures t h a t :  

a. The u n i t  can be mainta ined i n  t h e  shutdown o r  
r e f u e l i n g  c o n d i t i o n  f o r  extended per iods ;  

b. S u f f i c i e n t  i ns t rumen ta t i on  and c o n t r o l  c a p a b i l i t y  i s  
a v a i l a b l e  f o r  mon i t o r i ng  and ma in ta in i ng  t h e  u n i t  
s t a tus ;  and 

c .  Adequate AC e l e c t r i c a l  power i s  p rov ided  t o  m i t i g a t e  
events pos tu la ted  d u r i n g  shutdown, such as an 
i nadve r ten t  d r a i n  down o f  t h e  vessel ,  l o s s  o f  decay 
heat  removal, o r  a f u e l  hand l ing  acc iden t .  

I n  genera l ,  when t h e  u n i t  i s  shut  down t h e  Technical  
S p e c i f i c a t i o n s  (TS) requirements ensure t h a t  t h e  u n i t  has 
t h e  c a p a b i l i t y  t o  m i t i g a t e  t h e  consequences o f  p o s t u l a t e d  
acc idents.  However, assuming a s i n g l e  f a i l u r e  and 
concurrent  l o s s  o f  a l l  o f f s i t e  o r  l o s s  o f  a l l  o n s i t e  power 
i s  n o t  requ i red .  The r a t i o n a l e  f o r  t h i s  i s  based on t h e  
f a c t  t h a t  many Design Basis  Accidents (DBAs) t h a t  a re  
analyzed i n  MODES 1, 2, and 3 have no s p e c i f i c  analyses i n  
MODES 4 and 5. Worst case bounding events a re  deemed n o t  
c r e d i b l e  i n  MODES 4 and 5 because t h e  energy con ta ined  
w i t h i n  t h e  r e a c t o r  pressure boundary, r e a c t o r  coo lan t  
temperature and pressure, and t h e  corresponding s t resses  
r e s u l t  i n  t h e  p r o b a b i l i t i e s  o f  occurrence s i g n i f i c a n t l y  
reduced o r  e l im ina ted ,  and minimal consequences. These 
dev ia t i ons  from DBA ana l ys i s  assumptions and des ign  
requirements du r i ng  shutdown cond i t i ons  a re  a l lowed by t h e  
LC0 f o r  r equ i red  systems. 

(cont inued)  
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APPLICABLE Dur ing  MODES 1, 2, and 3, va r i ous  d e v i a t i o n s  f rom t h e  
SAFETY ANALYSES ana l ys i s  assumptions and design requi rements a re  a l lowed 

(cont inued)  w i t h i n  t h e  ACTIONS. Th is  al lowance i s  i n  r e c o g n i t i o n  t h a t  
c e r t a i n  t e s t i n g  and maintenance a c t i v i t i e s  must be conducted 
p rov ided  an acceptable l e v e l  o f  r i s k  i s  n o t  exceeded. 
Dur ing  MODES 4 and 5, performance o f  a s i g n i f i c a n t  number o f  
r e q u i r e d  t e s t i n g  and maintenance a c t i v i t i e s  i s  a l s o  
requ i red .  I n  MODES 4 and 5, t h e  a c t i v i t i e s  a re  g e n e r a l l y  
planned and a d m i n i s t r a t i v e l y  c o n t r o l l e d .  Re laxa t ions  f rom 
t y p i c a l  MODE 1, 2, and 3 LC0 requi rements a re  acceptable 
d u r i n g  shutdown MODES based on: 

a. The f a c t  t h a t  t i m e  i n  an outage i s  l i m i t e d .  T h i s  i s  a 
r i s k  prudent  goal  as w e l l  as u t i l i t y  economic 
cons idera t ion .  

b. Requ i r ing  app rop r i a te  compensatory measures f o r  
c e r t a i n  cond i t i ons .  These may i n c l u d e  a d m i n i s t r a t i v e  
con t ro l s ,  r e l i a n c e  on systems t h a t  do n o t  n e c e s s a r i l y  
meet t y p i c a l  des ign requi rements a p p l i e d  t o  systems 
c r e d i t e d  i n  opera t ing  MODE analyses, o r  both.  

c .  Prudent u t i l i t y  cons ide ra t i on  o f  t h e  r i s k  associated 
w i t h  m u l t i p l e  a c t i v i t i e s  t h a t  cou ld  a f f e c t  m u l t i p l e  
systems. 

d. Ma in ta in ing ,  t o  t h e  ex ten t  p r a c t i c a l ,  t h e  a b i l i t y  t o  
per fo rm requ i red  f unc t i ons  (even i f  n o t  meet ing 
MODE 1, 2, and 3 OPERABILITY requi rements)  w i t h  
systems assumed t o  f u n c t i o n  d u r i n g  an event .  

I n  t h e  event  o f  an acc iden t  d u r i n g  shutdown, t h i s  LC0 
ensures t h e  c a p a b i l i t y  o f  suppor t ing  systems necessary t o  
avo id  immediate d i f f i c u l t y ,  assuming e i t h e r  a l o s s  o f  a l l  
o f f s i t e  power o r  a l o s s  o f  a l l  o n s i t e  (d i ese l  genera to r  
(DG)) power. 

The AC sources s a t i s f y  C r i t e r i o n  3 o f  t h e  WRC P o l i c y  
Statement. 

One o f f s i t e  c i r c u i t  capable o f  supp ly ing  o n s i t e  Class 1E 
power d i s t r i b u t i o n  subsystem(s) o f  LC0 3.8.10, " D i s t r i b u t i o n  

(cont inued)  
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LC0 
(continued) Systems-Shutdown," ensures t h a t  a l l  required loads on 

D i v i s i o n  I, Div is ion  11, and D i v i s i o n  I11 are powered from 
o f f s i t e  power. One o r  more OPERABLE DG(s) ava i l ab le  i n  
standby t o  supply e l e c t r i c a l  power t o  required OPERABLE 
features v i a  the associated Engineered Safety Feature (ESF) 
buses t h a t  are required t o  be OPERABLE by LC0 3.8.10, 
ensures a diverse power source i s  avai lable,  assuming a loss  
o f  the o f f s i t e  c i r c u i t .  Together, OPERABILITY o f  the 
required o f f s i t e  c i r c u i t  and DG(s) ensures the a v a i l a b i l i t y  
o f  s u f f i c i e n t  AC sources t o  operate the p lan t  i n  a safe 
manner and t o  m i t i g a t e  the consequences o f  postulated events 
dur ing shutdown (e.g ., f u e l  hand1 i n g  accidents, reac to r  
vessel d ra in  down, and loss  o f  decay heat removal). 

The q u a l i f i e d  o f f s i t e  c i r c u i t  must be capable o f  maintain ing 
ra ted frequency and voltage whi le  connected t o  ESF bus(es), 
and o f  accepting required loads dur ing an accident. The 
q u a l i f i e d  o f f s i t e  c i r c u i t  i s  e i t h e r  the normal o r  a l te rna te  
pre fer red power c i r c u i t s  t o  AC E l e c t r i c  Power D i s t r i b u t i o n  
System t h a t  are described i n  DCD T i e r  2, Chapter 8 and are 
p a r t  o f  the l i cens ing  basis f o r  the p lan t .  The normal 
pre fer red c i r c u i t  consists o f  the swi tching s ta t i ons  breaker 
t o  the main transformers, the generator breaker, the  
disconnect l i n k s  t o  the u n i t  a u x i l i a r y  transformers, and the 
c i r c u i t  path from the o f f s i t e  transmission network t o  a l l  o f  
the  6.9 kV ESF buses required by LC0 3.8.10 inc lud ing  feeder 
breakers a t  the 6.9 kV ESF buses. The a l te rna te  pre fer red 
c i r c u i t  consists o f  the swi tching s t a t i o n  breaker t o  the 
reserve transformer and the c i r c u i t  path from the  o f f s i t e  
transmission network t o  a l l  o f  the 6.9 kV ESF buses required 
by LC0 3.8.10 inc lud ing feeder breakers a t  the  6.9 kV ESF 
buses. 

Each required DG must be capable o f  s t a r t i n g ,  accelerat ing 
t o  requ i red speed and voltage, and connecting t o  i t s  
respect ive ESF bus on detec t ion o f  bus undervol tage, and 
accepting required loads. This sequence must be 
accomplished w i t h i n  20 seconds. Each DG must a lso  be 
capable o f  accepting required loads w i t h i n  the assumed 
loading sequence in te rva ls ,  and must continue t o  operate 
u n t i l  o f f s i t e  power can be restored t o  the ESF buses. These 
c a p a b i l i t i e s  are required t o  be met from a v a r i e t y  o f  
i n i t i a l  condi t ions such as: DG i n  standby w i t h  the engine 

(continued) 
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LC0 
(continued) hot, DG i n  standby p a r a l l e l  t e s t  mode. 

Proper sequencing o f  loads i s  a  required funct ion f o r  both 
DG and o f f s i t e  c i r c u i t  OPERABILITY. 

During a  shutdown condi t ion,  i t  i s  acceptable f o r  a  s ing le  
o f f s i t e  power c i r c u i t  t o  supply a l l  required d i v i s i o n s  o f  
e l e c t r i c a l  power. 

As described i n  Applicable Safety Analyses, i n  the event o f  
an accident dur ing shutdown, the TS are designed t o  maintain 
the p lan t  i n  a  condi t ion such that ,  even w i t h  a  s ing le  
fa i l u re ,  the p lan t  w i l l  not be i n  immediate d i f f i c u l t y .  

APPLICABILITY The AC sources required t o  be OPERABLE i n  MODE 5 w i t h  water 
l eve l  i n  the r e f u e l i n g  cav i t y  2 7.0 meters above the reactor  
pressure vessel f lange dur ing movement o f  i r r a d i a t e d  fue l  
assemblies i n  the secondary containment provide assurance 
tha t :  

a. Systems are ava i lab le  t o  provide adequate coolant 
inventory makeup t o  maintain i r r a d i a t e d  fue l  i n  the 
core covered w i th  coolant i n  case o f  an inadvertent  
d ra in  down o f  the reactor  vessel; 

b. Systems needed t o  m i t i ga te  a  fue l  handling accident 
are avai lable;  

c. Systems necessary t o  m i t i ga te  the e f f e c t s  o f  events 
t h a t  can lead t o  core damage dur ing shutdown are 
avai lable;  and 

d. Instrumentation and cont ro l  c a p a b i l i t y  i s  ava i lab le  
f o r  monitoring and maintaining the u n i t  i n  a  co ld  
shutdown condi t ion o r  r e f u e l i n g  condi t ion.  

e. Systems are ava i lab le  t o  remove decay heat from the 
i r r a d i a t e d  fue l  i n  the core. 

(continued) 
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APPLICABILITY 
(cont inued)  The AC power requirements f o r  MODES 1, 2, and 3  a re  covered 

i n  LC0 3.8.1; and f o r  MODE 4, and MODE 5 w i t h  t h e  water  
l e v e l  i n  t h e  r e f u e l i n g  c a v i t y  2 7.0 meters above t h e  r e a c t o r  
pressure vessel f l ange ,  i n  LC0 3.8.11. 

ACTIONS A . l . l  and A.1.Z 

An o f f s i t e  c i r c u i t  i s  considered i nope rab le  i f  i t  i s  n o t  
a v a i l a b l e  t o  one r e q u i r e d  ESF bus. I f  two o r  more ESF buses 
a re  r e q u i r e d  pe r  LC0 3.8.10, d i v i s i o n ( s )  w i t h  o f f s i t e  power 
s t i l l  a v a i l a b l e  may be capable o f  suppo r t i ng  s u f f i c i e n t  
r e q u i r e d  f ea tu res  t o  a l l o w  c o n t i n u a t i o n  o f  CORE ALTERATIONS, 
f u e l  movement, and opera t ions  w i t h  a  p o t e n t i a l  f o r  d r a i n i n g  
t h e  r e a c t o r  vessel .  

However, should any r e q u i r e d  f ea tu res  s t i l l  have no power 
a v a i l a b l e  f rom an OPERABLE o f f s i t e  c i r c u i t ,  Required Ac t i on  
A.1.2 r e q u i r e s  d e c l a r i n g  such f ea tu res  inoperab le  so t h a t  
app rop r i a te  r e s t r i c t i o n s  can be implemented i n  accordance 
w i t h  t h e  a f f e c t e d  r e q u i r e d  f ea tu re ( s )  LCOs' ACTIONS. 

A.2.1, A.2.2, A.2.3. and A.2.4 

Wi th t h e  o f f s i t e  c i r c u i t  n o t  a v a i l a b l e  t o  some o r  a l l  
r e q u i r e d  ESF buses, Required A c t i o n  A.1.2 a l l ows  t h e  cho ice  
o f  d e c l a r i n g  a f f e c t e d  r e q u i r e d  f ea tu res  inoperable.  S ince 
t h i s  o p t i o n  may i n v o l v e  undes i rab le  a d m i n i s t r a t i v e  e f f o r t s ,  
Required Ac t ions  A.2.1, A.2.2, A.2.3, and A.2.4 
a l t e r n a t i v e l y  a l l o w  performance o f  o t h e r  s u f f i c i e n t l y  
conserva t i ve  ac t ions ,  thereby avo id i ng  any undes i r ab le  
a d m i n i s t r a t i v e  e f f o r t s .  Wi th t h e  r e q u i r e d  o f f s i t e  c i r c u i t  
i noperab le  (unable t o  supply  a l l  r e q u i r e d  ESF buses), t h e  
minimum requ i r ed  d i v e r s i t y  o f  AC power sources i s  n o t  
a v a i l a b l e .  It i s ,  there fo re ,  r e q u i r e d  t o  suspend CORE 
ALTERATIONS, movement o f  i r r a d i a t e d  f u e l  assembl i e s  i n  t h e  
secondary containment,  and a c t i v i t i e s  t h a t  cou ld  p o t e n t i a l l y  
r e s u l t  i n  i nadve r t en t  d r a i n i n g  o f  t h e  r e a c t o r  vessel .  

Suspension o f  these a c t i v i t i e s  s h a l l  n o t  p rec lude  comple t ion  
o f  ac t i ons  t o  e s t a b l i s h  a  sa fe  conserva t i ve  c o n d i t i o n .  

(cont inued)  
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ACTIONS A.2.1. A.2.2. A.2.3. and A.2.4 (cont inued)  
(cont inued)  

These a c t i o n s  min imize t h e  p r o b a b i l i t y  o f  t h e  occurrence o f  
pos tu la ted  events. It i s  f u r t h e r  r e q u i r e d  t o  i n i t i a t e  
a c t i o n  immediately t o  r e s t o r e  t h e  r e q u i r e d  o f f s i t e  c i r c u i t  
t o  OPERABLE s t a t u s  and t o  con t inue  t h i s  a c t i o n  u n t i l  
r e s t o r a t i o n  i s  accomplished i n  o rder  t o  p rov lde  t h e  
necessary (and p re fe r red )  AC power t o  t h e  p l a n t  s a f e t y  
systems. 

Notw i ths tand ing  performance o f  t h e  above conserva t i ve  
Required Act ions,  t h e  p l a n t  i s  s t i l l  w i t h o u t  s u f f i c i e n t  AC 
power sources t o  operate i n  a sa fe  manner. Therefore, 
a c t i o n  must be i n i t i a t e d  t o  r e s t o r e  t h e  minimum r e q u i r e d  AC 
power sources and con t inue  u n t i l  t h e  LC0 requi rements a re  
res to red .  

The Completion Time o f  immediately i s  cons i s ten t  w i t h  t h e  
requ i red  t imes f o r  ac t i ons  r e q u i r i n g  prompt a t t e n t i o n .  The 
r e s t o r a t i o n  o f  t h e  requ i red  AC e l e c t r i c a l  power sources 
should be completed as q u i c k l y  as poss ib l e  i n  o rde r  t o  
min imize t h e  t ime  d u r i n g  which t h e  p l a n t  s a f e t y  systems may 
be w i t hou t  s u f f i c i e n t  power. 

Pursuant t o  LC0 3.0.6, t h e  D i s t r i b u t i o n  System ACTIONS are  
n o t  entered even i f  a l l  AC sources t o  i t  are  inoperable,  
r e s u l t i n g  i n  de-energ iza t ion .  Therefore, t h e  Required 
Ac t ions  o f  Cond i t i on  A have been mod i f i ed  by  a Note t o  
i n d i c a t e  t h a t  when Cond i t ion  A i s  en te red  w i t h  no AC power 
t o  one ESF bus, ACTIONS f o r  LC0 3.8.10 must be immediate ly  
entered. Th i s  Note a l lows Cond i t i on  A t o  p rov ide  
requirements f o r  t h e  l o s s  o f  t h e  o f f s i t e  c i r c u i t  whether o r  
n o t  a d i v i s i o n  i s  de-energized. LC0 3.8.10 p rov ides  t h e  
app rop r i a te  r e s t r i c t i o n s  f o r  t h e  s i t u a t i o n  i n v o l v i n g  a 
de-energ ized d i v i s i o n .  

B.1. 8.2. 8.3. and 6.4. 

When one o r  more o f  t h e  requ i red  DGs i s  inoperable, t h e  
r e q u i r e d  d i v e r s i t y  o f  AC power sources t o  p l a n t  s a f e t y  
systems i s  no t  a v a i l a b l e .  Required Ac t i ons  B. l ,  8.2, and 
8.3, there fo re ,  suspend CORE ALTERATIONS, movement o f  
i r r a d i a t e d  f u e l  assemblies i n  t h e  secondary containment, and 

(cont inued)  
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ACTIONS B.1. 0.2. 8.3, and 8.4 (continued) 
(continued) 

a c t i v i t i e s  t h a t  could p o t e n t i a l l y  r e s u l t  i n  inadvertent  
d ra in ing  o f  the reactor  vessel. 

Suspension o f  these a c t i v i t i e s  s h a l l  no t  preclude completion 
o f  act ions t o  es tab l i sh  a safe conservative condi t ion.  

These act ions minimize the p r o b a b i l i t y  o f  the occurrence o f  
postulated events. I t  I s  f u r t h e r  required t o  i n i t i a t e  
ac t ion  immediately t o  res to re  the requ i red DG(s) OPERABLE 
s ta tus  and t o  continue t h i s  ac t ion  u n t i l  r e s t o r a t i o n  i s  
accomplished i n  order t o  provide the required d i v e r s i t y  o f  
AC power sources t o  p lan t  sa fe ty  systems. 

SURVEILLANCE SR 3.8.2.1 
REQUIREMENTS 

SR 3.8.2.1 reauires the SRs from LC0 3.8.1 t h a t  are 
necessary f o r  'ensuring the OPERABILITY o f  the AC sources i n  
other than MODES 1, 2, and 3. SR 3.8.1.8 i s  not  requ i red t o  
be met because only one o f f s i t e  power c i r c u i t  i s  required t o  
be OPERABLE. SR 3.8.1.14 i s  not  required t o  be met because 
the required OPERABLE DG(s) i s (a re )  not  required t o  undergo 
periods o f  being synchronized t o  the o f f s i t e  c i r c u i t .  
SR 3.8.1.20 i s  excepted because s t a r t i n g  independence i s  not  
required w i t h  the OG t h a t  i s  not  requ i red t o  be OPERABLE. 
Refer t o  the corresponding Bases f o r  LC0 3.8.1 f o r  a 
discussion o f  each SR. 

This SR i s  modif ied by two notes. The reason f o r  Note 1 i s  
t o  preclude requ i r i ng  the OPERABLE DG from being p a r a l l e l e d  
w i th  the o f f s i t e  power network o r  otherwise rendered 
inoperable dur ing the performance o f  SRs. With l i m i t e d  AC 
sources avai lable,  a s ing le  event could compromise both the 
required c i r c u i t  and the DG. It i s  the i n t e n t  t h a t  these 
SRs must s t i l l  be capable o f  being met, but  actual  
performance i s  not  required dur ing periods when the DG i s  
required t o  be OPERABLE. 

The reason f o r  Note 2 i s  t o  requ i re  t e s t s  only on those DGs 
whose associated ECCS loads are required t o  be OPERABLE. 

REFERENCES None. 
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B 3.8 ELECTRICAL POWER SYSTEMS 

B 3.8.3 D iese l  Fuel O i l ,  Lube O i l ,  and S t a r t i n g  A i r  Subsystem 

BASES 

BACKGROUND Each d i e s e l  genera to r  (DG) i s  p rov ided  w i t h  a s torage t ank  
having a f u e l  o i l  capac i t y  s u f f i c i e n t  t o  opera te  t h a t  DG f o r  
a p e r i o d  o f  7  days w h i l e  t h e  DG i s  supp ly ing  maximum pos t  
l o s s  o f  coo lan t  acc iden t  l o a d  demand (Ref. 1). The maximum 
l o a d  demand i s  c a l c u l a t e d  us ing  t h e  assumption t h a t  a t  l e a s t  
two DGs are  ava i l ab le .  Th is  o n s i t e  f u e l  o i l  c a p a c i t y  i s  
s u f f i c i e n t  t o  operate t h e  DGs f o r  l onge r  than  t h e  t ime  t o  
r e p l e n i s h  t h e  o n s i t e  supply  f rom ou ts i de  sources. 

Fuel o i l  i s  t r a n s f e r r e d  f rom each storage t a n k  t o  i t s  
r espec t i ve  day t ank  by two t r a n s f e r  pumps assoc ia ted  w i t h  
each storage tank.  Redundancy o f  pumps and p i p i n g  prec ludes 
t h e  f a i l u r e  o f  one pump, o r  t h e  r u p t u r e  o f  any pipe, valve, 
o r  tank  t o  r e s u l t  i n  t h e  l o s s  o f  more than one DG. A l l  
ou t s i de  tanks, pumps, and p i p i n g  a re  l o c a t e d  underground. 
The f u e l  o i l  l e v e l  i n  t h e  storage t ank  i s  i n d i c a t e d  i n  t h e  
c o n t r o l  room. 

For proper  opera t ion  o f  t h e  standby DGs, i t  i s  necessary t o  
ensure t h e  proper  qua1 i t y  o f  t h e  f u e l  o i l .  Regulatory 
Guide 1.137 (Ref. 2) addresses t h e  recommended f u e l  o i l  
p r a c t i c e s  as supplemented by ANSI N195 (Ref. 3 ) .  The f u e l  
o i l  p r o p e r t i e s  governed by these SRs are  t h e  water  and 
sediment content ,  t h e  k inemat ic  v i s c o s i t y ,  s p e c i f i c  g r a v i t y  
( o r  API g r a v i t y ) ,  and i m p u r i t y  l e v e l .  

The DG l u b r i c a t i o n  system i s  designed t o  p rov ide  s u f f i c i e n t  
l u b r i c a t i o n  t o  pe rm i t  proper  ope ra t i on  o f  i t s  assoc ia ted  DG 
under a l l  l oad ing  cond i t i ons .  The system i s  r e q u i r e d  t o  
c i r c u l a t e  t h e  lube  o i l  t o  t h e  d i e s e l  engine work ing sur faces 
and t o  remove excess heat  generated by  f r i c t i o n  d u r i n g  
opera t ion .  Each engine o i l  sump conta ins  an i nven to ry  
capable o f  suppor t ing  a minimum o f  7 days o f  opera t ion .  The 
o n s i t e  s torage i n  a d d i t i o n  t o  t h e  engine o i l  sump i s  
s u f f i c i e n t  t o  ensure 7 days o f  cont inuous opera t ion .  Th is  
supply i s  s u f f i c i e n t  t o  a l l o w  t h e  opera to r  t o  r e p l e n i s h  l ube  
o i l  f rom ou ts i de  sources. 

Each DG has an a i r  s t a r t  system w i t h  adequate capac i t y  f o r  
f i v e  successive s t a r t  a t tempts on t h e  DG w i t hou t  recharg ing  
t h e  a i r  s t a r t  r ece i ve r ( s ) .  

ABWR TS 
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BASES (cont inued)  

APPLICABLE The i n i t i a l  cond i t i ons  o f  Design Bas is  Accident  (DBA) and 
SAFETY ANALYSES t r a n s i e n t  analyses i n  DCD T i e r  2, Chapter 6 (Ref.  4) and 

Chapter 15 (Ref. 5), assume Engineered Safe ty  Feature (ESF) 
systems are  OPERABLE. The DGs are  designed t o  p r o v i d e  
s u f f i c i e n t  capac i ty ,  capab i l  i t y ,  redundancy, and r e 1  i a b i l  i t y  
t o  ensure t h e  a v a i l a b i l i t y  o f  necessary power t o  ESF systems 
so t h a t  f u e l ,  r e a c t o r  coo lan t  system, and containment design 
l i m i t s  a r e  n o t  exceeded. These l i m i t s  a r e  d iscussed i n  more 
d e t a i l  i n  t h e  Bases f o r  Sec t ion  3.2, Power D i s t r i b u t i o n  
L i m i t s ;  Sec t ion  3.4, Reactor Coolant System (RCS); and 
Sec t ion  3.6, Containment Systems. 

Since d i e s e l  f u e l  o i l ,  l ube  o i l ,  and s t a r t i n g  a i r  subsystem 
suppor t  t h e  ope ra t i on  o f  t h e  standby AC power sources, t hey  
s a t i s f y  C r i t e r i o n  3  o f  t h e  NRC P o l i c y  Statement. 

LC0 Stored d i e s e l  f u e l  o i l  i s  r e q u i r e d  t o  have s u f f i c i e n t  supply  
f o r  7 days o f  f u l l  l oad  opera t ion .  I t  i s  a l s o  r e q u i r e d  t o  
meet s p e c i f i c  standards f o r  q u a l i t y .  A d d i t i o n a l l y ,  
s u f f i c i e n t  l ube  o i l  supply  must be a v a i l a b l e  t o  ensure t h e  
c a p a b i l i t y  t o  operate a t  f u l l  l oad  f o r  7 days. Th i s  
requirement, i n  con junc t i on  w i t h  an a b i l i t y  t o  o b t a i n  
replacement supp l ies  w i t h i n  7 days, suppor ts  t h e  
a v a i l a b i l i t y  o f  DGs requ i red  t o  shut  down t h e  r e a c t o r  and t o  
ma in ta i n  i t  i n  a  sa fe  c o n d i t i o n  f o r  an a n t i c i p a t e d  
ope ra t i ona l  occurrence (AOO) o r  a  p o s t u l a t e d  DBA w i t h  l o s s  
o f  o f f s i t e  power. DG day tank  f u e l  requirements, as w e l l  as 
t r a n s f e r  c a p a b i l i t y  f rom t h e  storage t ank  t o  t h e  day tank, 
a re  addressed i n  LC0 3.8.1, "AC Sources -Operat ing,"  and 
LC0 3.8.2, "AC Sources-Refuel ing."  

The s t a r t i n g  a i r  system i s  r e q u i r e d  t o  have a  minimum 
capac i t y  f o r  f i v e  successive DG s t a r t  a t tempts w i t h o u t  
recharg ing  t h e  a i r  s t a r t  r ece i ve rs .  

APPLICABILITY The AC sources, LC0 3.8.1 and LC0 3.8.2, a re  r e q u i r e d  t o  
ensure t h e  a v a i l a b i l i t y  o f  t h e  r e q u i r e d  power t o  shu t  down 
t h e  r e a c t o r  and ma in ta in  i t  i n  a  sa fe  shutdown c o n d i t i o n  
a f t e r  an A00 o r  a  pos tu la ted  DBA. Since s to red  d i e s e l  f u e l  
o i l ,  l ube  o i l ,  and s t a r t i n g  a i r  subsystem suppor t  LC0 3.8.1 

(cont inued)  
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BASES (cont inued) 

APPLICABILITY and LC0 3.8.2, s tored  d iese l  f u e l  o i l ,  l ube  o i l ,  and 
(cont inued) s t a r t i n g  a i r  are r e q u i r e d  t o  be w i t h i n  l i m i t s  when t h e  

associated DG i s  requ i red  t o  be OPERABLE. 

ACTIONS L u  

I n  t h i s  Condi t ion,  t he  7 day f u e l  o i l  supply f o r  a DG i s  n o t  
ava i l ab le .  However, t he  Cond i t ion  i s  r e s t r i c t e d  t o  f u e l  o i l  
l e v e l  reduc t ions  t h a t  ma in ta in  a t  l e a s t  a 6 day supply. 
These circumstances may be caused by events such as: 

a. F u l l  l o a d  opera t ion  requ i red  a f t e r  an inadver ten t  
s t a r t  w h i l e  a t  minimum r e q u i r e d  l e v e l ;  o r  

b. Feed and b leed opera t ions  t h a t  may be necess i ta ted  by 
i nc reas ing  p a r t i c u l a t e  l e v e l s  o r  any number o f  o the r  
o i l  qua1 i t y  degradat ions.  

Th is  r e s t r i c t i o n  a l lows s u f f i c i e n t  t ime  f o r  o b t a i n i n g  t h e  
r e q u i s i t e  replacement volume and per forming the  analyses 
requ i red  p r i o r  t o  a d d i t i o n  o f  t he  f u e l  o i l  t o  t h e  tank.  A 
pe r i od  o f  48 hours i s  considered s u f f i c i e n t  t o  complete 
r e s t o r a t i o n  o f  t h e  requ i red  l e v e l  p r i o r  t o  d e c l a r i n g  t h e  DG 
inoperable.  This pe r i od  i s  acceptable based on t h e  
remain ing capac i ty  ( >  6 days), t he  f a c t  t h a t  procedures w i l l  
be i n i t i a t e d  t o  o b t a i n  replenishment, and t h e  low 
p r o b a b i l i t y  o f  an event du r i ng  t h i s  b r i e f  per iod .  

BJ 
With l ube  o i l  i nven to ry  < [ ] l i t e r s ,  s u f f i c i e n t  l ube  o i l  
t o  support 7 days o f  cont inuous DG ope ra t i on  a t  f u l l  l o a d  
cond i t i ons  may no t  be ava i l ab le .  However, t h e  Cond i t ion  i s  
r e s t r i c t e d  t o  l ube  o i l  volume reduc t ions  t h a t  ma in ta in  a t  
l e a s t  a 6 day supply. Th i s  r e s t r i c t i o n  a l lows s u f f i c i e n t  
t ime  f o r  ob ta in ing  the  r e q u i s i t e  replacement volume. A 
pe r i od  o f  48 hours i s  considered s u f f i c i e n t  t o  complete 
r e s t o r a t i o n  o f  t h e  r e q u i r e d  volume p r i o r  t o  d e c l a r i n g  t h e  DG 
inoperable.  Th is  pe r i od  i s  acceptable based on t h e  
remain ing capac i t y  (>  6 days), t h e  low r a t e  o f  usage, t h e  
f a c t  t h a t  procedures w i l l  be i n i t i a t e d  t o  o b t a i n  
replenishment, and the  low p r o b a b i l i t y  o f  an event du r i ng  
t h i s  b r i e f  per iod .  

(cont inued) 
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ACTIONS c ~ l  
(cont inued)  

Th is  Cond i t i on  i s  entered as a  r e s u l t  o f  a  f a i l u r e  t o  meet 
t h e  acceptance c r i t e r i o n  f o r  p a r t i c u l a t e s .  Normally,  
t r e n d i n g  o f  p a r t i c u l a t e  l e v e l s  a l l ows  s u f f i c i e n t  t i m e  t o  
c o r r e c t  h i gh  p a r t i c u l a t e  l e v e l s  p r i o r  t o  reach ing  t h e  l i m i t  
o f  a c c e p t a b i l i t y .  Poor sample procedures (bot tom sampling), 
contaminated sampl i n g  equipment, and e r r o r s  i n  l a b o r a t o r y  
ana l ys i s  can produce f a i l u r e s  t h a t  do n o t  f o l l o w  a  t r end .  
Since t h e  presence o f  p a r t i c u l a t e  does n o t  mean f a i l u r e  o f  
t h e  f u e l  o i l  t o  burn p r o p e r l y  i n  t h e  d i e s e l  engine, s ince  
p a r t i c u l a t e  concen t ra t i on  i s  u n l i k e l y  t o  change 
s i g n i f i c a n t l y  between Su rve i l  1  ance Frequency i n t e r v a l s ,  and 
s i nce  p roper  engine performance has been r e c e n t l y  
demonstrated ( w i t h i n  31 days),  i t  i s  prudent  t o  a l l o w  a  
b r i e f  p e r i o d  p r i o r  t o  d e c l a r i n g  t h e  assoc ia ted  DG 
inoperab le .  The 7 day Completion Time a l l ows  f o r  f u r t h e r  
eva lua t ion ,  resampling, and r e - a n a l y s i s  o f  t h e  DG f u e l  o i l .  

Wi th t h e  new f u e l  o i l  p r o p e r t i e s  de f i ned  i n  t h e  Bases f o r  
SR 3.8.3.3 n o t  w i t h i n  t h e  r e q u i r e d  l i m i t s ,  a  p e r i o d  o f  
30 days i s  a l lowed f o r  r e s t o r i n g  t h e  s to red  f u e l  o i l  
p rope r t i es .  Th is  p e r i o d  p rov ides  s u f f i c i e n t  t ime  t o  t e s t  
t h e  s to red  f u e l  o i l  t o  determine t h a t  t h e  new f u e l  o i l ,  when 
mixed w i t h  p r e v i o u s l y  s to red  f u e l  o i l ,  remains acceptable, 
t o  r e s t o r e  t h e  s to red  f u e l  o i l  p r o p e r t i e s .  Th i s  r e s t o r a t i o n  
may i n v o l v e  feed and b leed  procedures, f i l t e r i n g ,  o r  a  
combinat ion o f  these procedures. Even i f  a  DG s t a r t  and 
l oad  was requ i red  d u r i n g  t h i s  t ime i n t e r v a l  and t h e  f u e l  o i l  
p r o p e r t i e s  were ou t s i de  l i m i t s ,  t h e r e  i s  h i g h  l i k e l i h o o d  
t h a t  t h e  DG would s t i l l  be capable o f  per fo rming  i t s  
in tended f u n c t i o n .  

Wi th s t a r t i n g  a i r  r e c e i v e r  pressure < [ ] MPaG, s u f f i c i e n t  
capac i t y  f o r  f i v e  successive DG s t a r t  a t tempts does n o t  
e x i s t .  However, as l o n g  as t h e  r e c e i v e r  pressure i s  
> [ ] MPaG, t h e r e  i s  adequate capac i t y  f o r  a t  l e a s t  one 
s t a r t  a t tempt ,  and t h e  DG can be considered OPERABLE w h i l e  
t h e  a i r  r e c e i v e r  pressure i s  r e s t o r e d  t o  t h e  

(cont inued)  
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ACTIONS (continued) 

required limit. A period of 48 hours is considered 
sufficient to complete restoration to the required pressure 
prior to declaring the DG inoperable. This period is 
acceptable based on the remaining air start capacity, the 
fact that most DG starts are accomplished on the first 
attempt, and the low probability of an event during this 
brief period. 

With a Required Action and associated Completion Time not 
met, or the stored diesel fuel oil or lube oil not within 
limits for reasons other than addressed by Conditions A 
through E, the associated DG may be incapable of performing 
its intended function and must be immediately declared 
inoperable. 

SURVEILLANCE SR 3.8.3.1 
REQUIREMENTS 

This SR provides verification that there is an adequate 
inventory of fuel oil in the storage tanks to support each 
DG's ooeration for 7 days at full load. The 7 day period is 
suffic\ent time to plack the unit in a safe shutdown 
condition and to bring in replenishment fuel from an offsite 
location. 

The 31 day Frequency is adequate to ensure that a sufficient 
supply of fuel oil is available, since low level alarms are 
provided and unit operators would be aware of any large uses 
of fuel oil during this period. 

This Surveillance ensures that sufficient lube oil inventory 
is available to support at least 7 days of full load 
operation for each DG. The [ ] liter requirement is based 
on the DG manufacturer's consumption values for the run time 
of the DG. Implicit in this SR is the requirement to verify 
the capability to transfer the lube oil from its storage 

(continued) 
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SURVEILLANCE SR 3.8.3.2 (cont inued)  
REQUIREMENTS 

l o c a t i o n  t o  t h e  DG when t h e  DG l u b e  o i l  sump does n o t  h o l d  
adequate i nven to ry  f o r  7 days o f  f u l l  l o a d  o p e r a t i o n  w i t h o u t  
t h e  l e v e l  reach ing  t h e  manufacturer 's  recommended minimum 
l e v e l .  

A 31 day Frequency i s  adequate t o  ensure t h a t  a s u f f i c i e n t  
l ube  o i l  supply  i s  ons i t e ,  s ince  DG s t a r t s  and r u n  t imes  a r e  
c l o s e l y  moni tored by t h e  p l a n t  s t a f f .  

The t e s t s  l i s t e d  below are  a means o f  de te rmin ing  whether 
new f u e l  o i l  i s  o f  t h e  app rop r i a te  grade and has n o t  been 
contaminated w i t h  substances t h a t  would have an immediate 
de t r imen ta l  impact on d i e s e l  engine combustion and 
opera t ion .  I f  r e s u l t s  from these t e s t s  a re  w i t h i n  
acceptable l i m i t s ,  t h e  f u e l  o i l  may be added t o  t h e  s to rage 
tanks w i t h o u t  concern f o r  contaminat ing t h e  e n t i r e  volume o f  
f u e l  o i l  i n  t h e  storage tanks.  These t e s t s  a r e  t o  be 
conducted p r i o r  t o  adding t h e  new f u e l  t o  t h e  s to rage 
tank(s ) ,  b u t  i n  no case i s  t h e  t ime  between r e c e i p t  o f  new 
f u e l  and conduct ing t h e  t e s t s  t o  exceed 31 days. The t e s t s ,  
l i m i t s ,  and app l i cab le  ASTM Standards a r e  as f o l l o w s :  

a. Sample t h e  new f u e l  o i l  i n  accordance w i t h  ASTM 
D4057-[ ] (Ref. 6); 

b. V e r i f y  i n  accordance w i t h  t h e  t e s t s  s p e c i f i e d  i n  ASTM 
D975-[ ] (Ref.  6) t h a t  t h e  sample has an abso lu te  
s p e c i f i c  g r a v i t y  a t  [15.6/15.6'C o f  t 0.83' and 
< 0.89" ( o r  an API g r a v i t y  a t  15.6'C o f  t 27' andz 
5 39'), a k ipemat ic  v i s c o s i t y  a t  40°C o f  t 1.9 mm/s 
and 5 4.1 mm/s, and a f l a s h  p o i n t  o f  t 51.7'CI; and 

c.  V e r i f y  t h a t  t h e  new f u e l  o i l  has a c l e a r  and b r i g h t  
appearance w i t h  proper  c o l o r  when t e s t e d  i n  accordance 
w i t h  ASTM D4176-[ ] (Ref.  6 ) .  

F a i l u r e  t o  meet any o f  t h e  above 1 i m i t s  i s  cause f o r  
r e j e c t i n g  t h e  new f u e l  o i l ,  bu t  does n o t  represent  a f a i l u r e  
t o  meet t h e  LC0 s ince  t h e  f u e l  o i l  i s  n o t  added t o  t h e  
storage tanks.  

(cont inued)  
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BASES 

SURVEILLANCE SR 3.8.3.3 (cont inued)  
REOUIREMENTS 

W i t h i n  31  days f o l l o w i n g  t h e  i n i t i a l  new f u e l  o i l  sample, 
t h e  f u e l  o i l  i s  analyzed t o  e s t a b l i s h  t h a t  t h e  o t h e r  
p r o p e r t i e s  s p e c i f i e d  i n  Table 1 o f  ASTM 0975-[ ] (Ref. 6) 
a r e  met f o r  new f u e l  o i l  when t e s t e d  i n  accordance w i t h  ASTM 
D975-[ ] (Ref. 6),  except t h a t  t h e  a n a l y s i s  f o r  s u l f u r  
may be performed i n  accordance w i t h  ASTM D1552-[ ] 
(Ref. 6) o r  ASTM D2622-[ ] (Ref. 6) .  The 3 1  day p e r i o d  
i s  acceptable because t h e  f u e l  o i l  p r o p e r t i e s  o f  i n t e r e s t ,  
even i f  n o t  w i t h i n  s t a t e d  l i m i t s ,  would n o t  have an 
immediate e f f e c t  on DG opera t ion .  Th i s  S u r v e i l  l ance  ensures 
t h e  a v a i l a b i l i t y  o f  h i g h  q u a l i t y  f u e l  o i l  f o r  t h e  DGs. 

Fuel o i l  degrada t ion  du r i ng  l ong  te rm s to rage  shows up as an 
inc rease  i n  p a r t i c u l a t e ,  mos t l y  due t o  o x i d a t i o n .  The 
presence o f  p a r t i c u l a t e  does n o t  mean t h a t  t h e  f u e l  o i l  w i l l  
n o t  burn  p r o p e r l y  i n  a  d i e s e l  engine. However, t h e  
p a r t i c u l a t e  can cause f o u l i n g  o f  f i l t e r s  and f u e l  o i l  
i n j e c t i o n  equipment, which can cause engine f a i l u r e .  

P a r t i c u l a t e  concent ra t ions  should be determined i n  
accordance w i t h  ASTM D2276-[ 1, Method A  (Ref. 6) .  Th i s  
method i nvo l ves  a  g r a v i m e t r i c  de te rm ina t i on  o f  t o t a l  
p a r t i c u l a t e  concen t ra t i on  i n  t h e  f u e l  o i l  and has a  l i m i t  o f  
10 m i l l i g r a m s / l i t e r .  It i s  acceptable t o  o b t a i n  a  f i e l d  
sample f o r  subsequent l a b o r a t o r y  t e s t i n g  i n  l i e u  o f  f i e l d  
t e s t i n g .  

The Frequency o f  t h i s  Su rve i l l ance  takes i n t o  cons ide ra t i on  
f u e l  o i l  degrada t ion  t rends  i n d i c a t i n g  t h a t  p a r t i c u l a t e  
concen t ra t i on  i s  u n l i k e l y  t o  change between Frequency 
i n t e r v a l s .  

Th i s  Su rve i l l ance  ensures t h a t ,  w i t hou t  t h e  a i d  o f  t h e  
r e f i l l  compressor, s u f f i c i e n t  a i r  s t a r t  c a p a c i t y  f o r  each DG 
i s  a v a i l a b l e .  The system des ign  requi rements p r o v i d e  f o r  a  
minimum o f  f i v e  engine s t a r t  c yc l es  w i t h o u t  recharg ing .  A  
s t a r t  c y c l e  i s  de f i ned  by t h e  DG vendor, b u t  u s u a l l y  i s  
measured i n  terms o f  t ime (seconds o f  c rank ing)  o r  engine 
c rank ing  speed. The pressure s p e c i f i e d  i n  t h i s  SR i s  
in tended t o  r e f l e c t  t h e  lowes t  va lue  a t  which t h e  f i v e  
s t a r t s  can be accompl i shed. 

(cont inued)  
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SURVEILLANCE SR 3.8.3.4 (cont inued)  
REQUIREMENTS 

The 3 1  day Frequency takes i n t o  account t h e  capac i t y ,  
c a p a b i l i t y ,  redundancy, and d i v e r s i t y  o f  t h e  AC sources and 
o t h e r  i n d i c a t i o n s  a v a i l a b l e  i n  t h e  c o n t r o l  room, i n c l u d i n g  
alarms, t o  a l e r t  t h e  opera to r  t o  below normal a i r  s t a r t  
pressure. 

SR 3.8.3.5 

M i c r o b i o l o g i c a l  f o u l i n g  i s  a  major  cause o f  f u e l  o i l  
degradat ion.  There a re  numerous b a c t e r i a  t h a t  can grow i n  
f u e l  o i l  and cause f o u l i n g ,  bu t  a l l  must have a  water  
environment i n  o rder  t o  surv ive .  Removal o f  water  f rom t h e  
storage tanks once every  31 days e l i m i n a t e s  t h e  necessary 
environment f o r  b a c t e r i a l  s u r v i v a l .  Th i s  i s  t h e  most 
e f f e c t i v e  means o f  c o n t r o l  1  i n g  m i c r o b i o l o g i c a l  f o u l i n g .  I n  
add i t i on ,  i t  e l im ina tes  t h e  p o t e n t i a l  f o r  water  entra inment  
i n  t h e  f u e l  o i l  du r i ng  DG opera t ion .  Water may come f rom 
any o f  severa l  sources, i n c l u d i n g  condensation, ground 
water,  r a i n  water,  contaminated f u e l  o i l ,  and f rom breakdown 
o f  t h e  f u e l  o i l  by b a c t e r i a .  Frequent checking f o r  and 
removal o f  accumulated water  min imizes f o u l i n g  and prov ides  
da ta  regard ing  t h e  w a t e r t i g h t  i n t e g r i t y  o f  t h e  f u e l  o i l  
system. The Su rve i l l ance  Frequencies a r e  es tab l i shed  by 
Regulatory Guide 1.137 (Ref. 2 ) .  Th is  SR i s  f o r  p reven t i ve  
maintenance. The presence o f  water  does n o t  n e c e s s a r i l y  
represent  a  f a i l u r e  o f  t h i s  SR prov ided  t h a t  accumulated 
water  i s  removed d u r i n g  performance o f  t h e  Survei  11 ance . 

Dra in i ng  o f  t h e  f u e l  o i l  s t o red  i n  t h e  supply  tanks, removal 
o f  accumulated sediment, and t ank  c l ean ing  a re  r e q u i r e d  a t  
10 year  i n t e r v a l s  by Regulatory Guide 1.137 (Ref. 2 ) ,  
paragraph 2 . f .  Th is  SR i s  t y p i c a l l y  performed i n  
con junc t i on  w i t h  t h e  ASME B o i l e r  and Pressure Vessel Code, 
Sec t ion  X I  (Ref.  7) ,  examinat ions o f  t h e  tanks.  To p rec lude  
t h e  i n t r o d u c t i o n  o f  s u r f a c t a n t s  i n  t h e  f u e l  o i l  system, t h e  
c l ean ing  should be accomplished us ing  sodium h y p o c h l o r i t e  
so lu t i ons ,  o r  t h e i r  equ i va len t ,  r a t h e r  than  soap o r  
de te rgents .  Th i s  SR i s  f o r  p reven t i ve  maintenance. The 

(cont inued)  
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SURVEILLANCE 
REQUIREMENTS 

SR 3.8.3.6 (cont inued)  

presence o f  sediment does n o t  necessa r i l y  represent  a 
f a i l u r e  o f  t h i s  SR prov ided t h a t  accumulated sediment i s  
removed d u r i n g  performance o f  t h e  Survei  11 ance. 

REFERENCES 1. DCD T i e r  2, Sec t ion  9.5.4. 

2. Regulatory Guide 1.137. 

3.  ANSI N195, Appendix B, 1976. 

4. DCD T i e r  2, Chapter 6. 

5. DCD T i e r  2, Chapter 15. 

6. ASTM Standards: D4057-[ 1; 0975-[ 1; 04176-[ 1; 
D975-[ 1; D1552-[ 1; D2622-[ 1; 02276-[ 1. 

7. ASME, B o i l e r  and Pressure Vessel Code, Sec t ion  X I .  
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B  3.8 ELECTRICAL POWER SYSTEMS 

B 3.8.4 DC Sources-Operat ing 

BASES 

BACKGROUND The s t a t i o n  DC e l e c t r i c a l  power system prov ides  t h e  AC power 
system w i t h  c o n t r o l  power. It a l s o  p rov ides  b o t h  mot ive  and 
c o n t r o l  power t o  se lec ted  s a f e t y  r e l a t e d  equipment. As 
r e q u i r e d  by 10 CFR 50, Appendix A, GDC 17 (Ref. 1).  t h e  DC 
e l e c t r i c a l  power system i s  designed t o  have s u f f i c i e n t  
independence, redundancy, and t e s t a b i l i t y  t o  per fo rm i t s  
sa fe t y  func t ions ,  assuming a  s i n g l e  f a i l u r e .  The DC 
e l e c t r i c a l  power system a l s o  conforms t o  t h e  requi rements o f  
Regulatory Guide 1.6 (Ref. 2) and IEEE-308 (Ref. 3).  

The 125 VOC e l e c t r i c a l  power system c o n s i s t s  o f  f o u r  
independent Class 1E DC e l e c t r i c a l  power subsystems, 
D i v i s i o n s  I, 11, 111, and I V .  Each subsystem c o n s i s t s  o f  a  
b a t t e r y ,  associated b a t t e r y  charger, and a l l  t h e  associated 
c o n t r o l  equipment and i n te r connec t i ng  cab1 ing .  I n  a d d i t i o n  
t he re  a re  two standby backup chargers. One i s  shared by 
D i v i s i o n s  I and 11, and t h e  o the r  i s  shared by D i v i s i o n s  111 
and I V .  However, no c r e d i t  i s  taken f o r  t h e  backup b a t t e r y  
chargers which are n o t  r equ i red  t o  be OPERABLE o r  
s u r v e i l  1  ance t es ted .  

Dur ing  normal operat ion,  t h e  DC loads a re  powered f rom t h e  
b a t t e r y  chargers w i t h  t h e  b a t t e r i e s  f l o a t i n g  on t h e  system. 
I n  case o f  l o s s  o f  AC power t o  t h e  b a t t e r y  charger ,  t h e  DC 
loads a re  au toma t i ca l l y  powered f rom t h e  b a t t e r i e s .  

D i v i s i o n  I, 11, and I 1 1  DC e l e c t r i c a l  power subsystems 
prov ides  t h e  c o n t r o l  power f o r  i t s  associated Class 1E AC 
power system. Each o f  these t h ree  DC e l e c t r i c a l  power 
subsystems prov ides  bo th  mot ive and c o n t r o l  power, as 
necessary, t o  associated s a f e t y  re1  a ted  components ( D i v i s i o n  
I V  supp l ies  n e i t h e r  mot ive  nor  c o n t r o l  power). A l l  f o u r  DC 
e l e c t r i c a l  power subsystems p rov ide  DC e l e c t r i c a l  power t o  
essen t i a l  i ns t rumen ta t i on  and l o g i c  w i t h i n  t h e i r  r espec t i ve  
d i v i s i o n s  as w e l l  as t o  t h e  i n v e r t e r s ,  which i n  t u r n  power 
t h e  AC v i t a l  buses. A l l  f o u r  subsystems a l s o  p rov ide  mot ive  
and c o n t r o l  power f o r  DC emergency l i g h t i n g  systems. 

(cont inued)  
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BASES 

BACKGROUND The DC power d i s t r i b u t i o n  system i s  described i n  more d e t a i l  
(continued) i n  Bases f o r  LC0 3.8.9, " D i s t r i b u t i o n  Systems-Operating," 

and LC0 3.8.10, " D i s t r i b u t i o n  Systems-Shutdown." 

Each ba t te ry  f o r  D i v i s i o n  I, 11, 111, and 1V has adequate 
storage capaci ty t o  car ry  the required load continuously f o r  
a t  l e a s t  2  hours. The ba t te ry  f o r  D i v i s i o n  I, which 
cont ro ls  the R C I C  system, also has adequate storage capaci ty 
f o r  approximately e igh t  hours o f  operat ion dur ing s t a t i o n  
blackout (Ref. 12). 

Each DC subsystem ba t te ry  i s  separately housed i n  a  
ven t i l a ted  room apart  from i t s  charger and d i s t r i b u t i o n  
centers. Each subsystem i s  located i n  an area separated 
phys ica l l y  and e l e c t r i c a l l y  from the other subsystems t o  
ensure t h a t  a  s ing le  f a i l u r e  i n  one subsystem does not  cause 
a  f a i l u r e  i n  a  redundant subsystem. There i s  no sharing 
between redundant Class 1E DC subsystems such as ba t te r ies ,  
ba t te ry  chargers, o r  d i s t r i b u t i o n  panels. 

The maximum equal iz ing charge f o r  Class 1E b a t t e r i e s  i s  
140 V. The DC system minimum discharge vol tage a t  the end 
o f  the discharge per iod i s  1.75 V per c e l l  (105 V f o r  the 
ba t te ry ) .  The operating voltage range o f  the Class 1E DC 
subsystem loads i s  100 t o  140 V .  

Each o f  the four  ba t te ry  chargers f o r  D iv i s ion  I, 11, 111, 
and IV DC e l e c t r i c a l  power subsystems has ample power output 
capaci ty f o r  the steady s ta te  operation o f  i t s  D iv i s ion ' s  
connected loads required dur ing normal operation, wh i le  a t  
the same time maintain ing i t s  b a t t e r y  bank f u l l y  charged. 
Each ba t te ry  charger has s u f f i c i e n t  capaci ty t o  res to re  i t s  
ba t te ry  bank from the design minimum charge t o  w i t h i n  95% o f  
i t s  f u l l y  charged s ta te  w i t h i n  12 hours whi le  supplying the 
la rges t  combined demand o f  the various continuous steady 
s ta te  loads (Ref. 4).  

APPLICABLE The i n i t i a l  condi t ions o f  Design Basis Accident (DBA) and 
SAFETY ANALYSES t rans ien t  analyses i n  DCD T i e r  2, Chapter 6 (Ref. 5) and 

Chapter 15 (Ref. 6) ,  assume t h a t  ESF systems are OPERABLE. 
The DC e l e c t r i c a l  power system provides DC e l e c t r i c a l  power 
f o r  ESF systems, ESF support systems inc lud ing  the DGs and 
i t s  support systems, and cont ro l  and swi tching dur ing a l l  
MODES o f  operation. 

(continued) 
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APPLICABLE The OPERABILITY o f  t h e  DC subsystems i s  c o n s i s t e n t  w i t h  t h e  
SAFETY ANALYSES i n i t i a l  assumptions o f  t h e  acc iden t  analyses and i s  based 

(cont inued)  upon meeting t h e  design bas i s  o f  t h e  u n i t .  Th i s  i nc l udes  
ma in ta in i ng  DC sources OPERABLE d u r i n g  acc iden t  c o n d i t i o n s  
i n  t h e  event o f :  

a. An assumed l o s s  o f  a l l  o f f s i t e  AC power o r  o f  a l l  
o n s i t e  AC power; and 

b. A wors t  case s i n g l e  f a i l u r e .  

The DC sources s a t i s f y  C r i t e r i o n  3 o f  t h e  NRC P o l i c y  
Statement. 

LC0 The f o u r  DC e l e c t r i c a l  power subsystems are  r e q u i r e d  t o  be 
OPERABLE t o  ensure t h e  a v a i l a b i l i t y  o f  t h e  r e q u i r e d  power t o  
shut  down t h e  r e a c t o r  and ma in ta in  i t  i n  a sa fe  c o n d i t i o n  
a f t e r  an a n t i c i p a t e d  ope ra t i ona l  occurrence (AOO) o r  a 
pos tu la ted  DBA. Loss o f  any DC e l e c t r i c a l  power subsystem 
does n o t  prevent  t h e  minimum s a f e t y  f u n c t i o n  f rom be ing  
performed (Ref. 4 ) .  Each subsystem ( o r  D i v i s i o n )  c o n s i s t s  
o f  one ba t t e r y ,  one b a t t e r y  charger, and t h e  corresponding 
c o n t r o l  equipment and i n te r connec t i ng  cab1 i n g  w i t h i n  t h e  
subsystem. 

APPLICABILITY The DC e l e c t r i c a l  power sources a re  r e q u i r e d  t o  be OPERABLE 
i n  MODES 1, 2, and 3 t o  ensure sa fe  u n i t  ope ra t i on  and t o  
ensure t h a t :  

a. Acceptable f u e l  des ign l i m i t s  and r e a c t o r  coo lan t  
pressure boundary l i m i t s  a re  n o t  exceeded as a r e s u l t  
o f  AOOs o r  abnormal t r a n s i e n t s ;  and 

b. Adequate core  c o o l i n g  i s  prov ided,  and containment 
i n t e g r i t y  and o t h e r  v i t a l  f u n c t i o n s  a re  ma in ta ined  i n  
t h e  event o f  a pos tu la ted  DBA. 

The DC e l e c t r i c a l  power requi rements f o r  MODES 4 and 5 are  
addressed i n  t h e  Bases f o r  LC0 3.8.5, "DC Sources- 
Shutdown." 

(cont inued)  
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ACTIONS A.1. A.2. A.3. A.4. and A.5 

Cond i t i on  A represents  one o f  t h e  D i v i s i o n  I, 11, o r  I11 DC 
e l e c t r i c a l  power subsystems w i t h  a l o s s  o f  a b i l i t y  t o  
complete ly  respond t o  an event,  and a p o t e n t i a l  l o s s  o f  
a b i l i t y  t o  remain energ ized d u r i n g  normal opera t ion .  It i s ,  
t he re fo re ,  impera t i ve  t h a t  t h e  ope ra to r ' s  a t t e n t i o n  focus on 
s t a b i l i z i n g  t h e  u n i t ,  m in im iz i ng  t h e  p o t e n t i a l  f o r  complete 
l o s s  o f  DC power t o  t h e  a f f e c t e d  d i v i s i o n .  

I f  Cond i t i on  A i s  entered, Required A c t i o n  A.5 a l l ows  72 
hours t o  r e s t o r e  t h e  inoperab le  DC e l e c t r i c a l  power 
subsystem t o  OPERABLE s ta tus ,  p rov ided  t h e  combustion 
t u r b i n e  genera to r  (CTG) i s  v e r i f i e d  f u n c t i o n a l  th rough 
t e s t i n g  w i t h i n  12 hours and i t s  c a p a b i l i t y  o f  be ing  a l i gned  
t o  t h e  two una f f ec ted  ESF buses i s  v e r i f i e d ,  i n i t i a l l y  
w i t h i n  12 hours, and once pe r  8 hours t h e r e a f t e r .  One AC 
e l e c t r i c a l  d i v i s i o n  and i t s  loads  a re  a f f e c t e d  by l o s s  o f  a  
DC e l e c t r i c a l  power subsystem because t h e  DC e l e c t r i c a l  
power subsystem prov ides  c o n t r o l  f u n c t i o n s  t o  i t s  assoc ia ted  
d i v i s i o n a l  DG, AC d i s t r i b u t i o n  c i r c u i t  breakers,  and o t h e r  
AC loads .  Because a DG, i t s  assoc ia ted  AC d i s t r i b u t i o n  
system, and RCIC(Div. I )  a re  impacted by t h e  l o s s  o f  t h e  DC 
e l e c t r i c a l  power subsystem, t h e  f u n c t i o n a l  c a p a b i l i t y  o f  t h e  
CTG i s  v e r i f i e d  i n  t h i s  Cond i t i on  t o  be capable o f  be ing  
a l i gned  t o  t h e  unaf fec ted  ESF buses t o  p rov ide  a backup 
power source d u r i n g  a l o s s  o f  a l l  AC power event.  The 
Completion Time o f  12 hours f o r  Required A c t i o n  A.3 i s  based 
on a cons ide ra t i on  o f  t h e  c a p a b i l i t y  o f  t h e  remain ing 
operable DC e l e c t r i c a l  d i v i s i o n s  and on t h e  PRA s e n s i t i v i t y  
s tud ies  (Ref.  13).  

I f  one o f  t h e  r e q u i r e d  D i v i s i o n  I, 11, o r  I 1 1  DC e l e c t r i c a l  
power subsystems i s  inoperab le  (e.g., i nope rab le  b a t t e r y ,  
inoperab le  b a t t e r y  charger, o r  inoperab le  b a t t e r y  charger  
and assoc ia ted  inoperab le  b a t t e r y ) ,  t h e  remain ing DC 
e l e c t r i c a l  power subsystems have t h e  c a p a c i t y  t o  suppor t  a  
sa fe  shutdown and t o  m i t i g a t e  an acc iden t  c o n d i t i o n .  S ince 
a subsequent wors t  case s i n g l e  f a i l u r e  could,  however, 
r e s u l t  i n  t h e  l o s s  o f  minimum necessary DC e l e c t r i c a l  
subsystems, con t inued power ope ra t i on  should n o t  exceed 
72 hours. The 72 hour Completion Time r e f l e c t s  a reasonable 
t ime t o  assess u n i t  s t a t u s  as a f u n c t i o n  o f  t h e  inoperab le  
DC e l e c t r i c a l  power subsystem and, i f  t h e  DC e l e c t r i c a l  
power subsystem i s  n o t  r e s t o r e d  t o  OPERABLE s ta tus ,  t o  
prepare t o  e f f e c t  an o r d e r l y  and sa fe  u n i t  shutdown. The 
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ACTIONS A.1, A.2. A.3, A.4. and A.5 (cont inued)  
(cont inued)  

72 hour l i m i t  i s  cons i s ten t  w i t h  t h e  a l lowed t ime  f o r  one DC 
d i s t r i b u t i o n  subsystem ( e i t h e r  D i v i s i o n  I, 11, o r  111) be ing  
inoperable.  The Complet ion Time o f  72 hours f o r  Required 
Ac t i on  A.5 i s  based on a  cons ide ra t i on  o f  t h e  c a p a b i l i t y  o f  
t h e  remain ing operable DC e l e c t r i c a l  d i v i s i o n s  and on t h e  
PRA s e n s i t i v i t y  s tud ies  (Ref. 13) .  

Completion o f  Required A c t i o n  A. l  w i t h i n  2  hours p rov ides  
f u r t h e r  assurance t h a t  ope ra t i on  i n  Cond i t i on  A  f o r  72 hours 
i s  acceptable by de te rmin ing  t h a t  no common cause f a i l u r e  
e x i s t  among t h e  OPERABLE DC e l e c t r i c a l  power subsystems. 
Because o f  i t s  p o t e n t i a l  sa fe t y  s i gn i f i cance ,  o n l y  2  hours 
a re  a l lowed t o  v e r i f y  t h a t  no common cause f a i l u r e  e x i s t s .  

Required Ac t i on  A.2 i s  s p e c i f i e d  so t h a t  app rop r i a te  ac t i ons  
a re  implemented i n  accordance w i t h  t h e  a f f e c t e d  r e q u i r e d  
f ea tu res  o f  t h e  LCOs' ACTIONS. 

8.1 and 8.2 

I n  Cond i t i on  B, D i v i s i o n  I V  DC e l e c t r i c a l  power subsystem i s  
inoperable.  Required Ac t ions  B . l  a l lows 2  hours t o  dec la re  
a f f e c t e d  requ i red  f ea tu res  inoperab le  so t h a t  app rop r i a te  
ac t i ons  are implemented i n  accordance w i t h  t h e  a f f e c t e d  
r e q u i r e d  fea tu res  o f  t h e  LCOs' ACTIONS. D i v i s i o n  1 V  i s  l e s s  
c r i t i c a l  than t h e  o the r  t h ree  OC e l e c t r i c a l  power subsystems 
because o f  i t s  l i m i t e d  r o l e  i n  a c t u a t i n g  s a f e t y  r e l a t e d  
f u n c t i o n s ( i  .e., Essent ia l  M u l t i p l e x  System D iv .  I V ,  SSLC 
Div.  I V  sensor l o g i c ) .  D i v i s i o n  I V  does n o t  feed o r  c o n t r o l  
any major mechanical components o r  systems. Therefore, i t s  
l o s s  i s  n o t  as c r i t i c a l  as a  l o s s  o f  one o f  t h e  o t h e r  
d i v i s i o n s ,  and t h e  l e s s  r e s t r i c t i v e  ACTIONS o f  o t h e r  LCOs 
are  appropr ia te  ( i  .e., LC0 3.3.1.1, LC0 3.3.3.1). 

Completion o f  Required Ac t i on  8.1 w i t h i n  2  hours p rov ides  
f u r t h e r  assurance t h a t  ope ra t i on  i n  Cond i t i on  B  f o r  t h e  l e s s  
r e s t r i c t i v e  ACTIONS o f  o the r  LCOs i s  acceptable by 
de te rmin ing  t h a t  no common cause f a i l u r e  e x i s t s  among t h e  
OPERABLE DC e l e c t r i c a l  power subsystems. Because o f  i t s  
p o t e n t i a l  s a f e t y  s i gn i f i cance ,  o n l y  2  hours a re  a l lowed t o  
v e r i f y  t h a t  no common cause f a i l u r e  e x i s t s .  
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C . l  and C.2 

I n  Cond i t ion  C, D i v i s i o n  I V  and one o t h e r  DC e l e c t r i c a l  
power subsystem are  inoperable.  Because t h i s  c o n d i t i o n  i s  
more severe than t h a t  o f  Cond i t i on  A o r  B, o n l y  2 hours a re  
a l lowed t o  r e s t o r e  one o f  t h e  inoperab le  subsystems t o  
OPERABLE s ta tus .  Th i s  2 hour Complet ion Time r e f l e c t s  a 
reasonable t ime t o  assess u n i t  s t a t u s  as a f u n c t i o n  o f  t h e  
two inoperab le  DC e l e c t r i c a l  power subsystems and, i f  one o f  
t h e  DC e l e c t r i c a l  power subsystems i s  n o t  r e s t o r e d  t o  
OPERABLE s ta tus ,  t o  prepare t o  e f f e c t  an o r d e r l y  and sa fe  
u n i t  shutdown. 

D.1 and D.? 

I f  a l l  i noperab le  DC e l e c t r i c a l  power subsystems cannot be 
r e s t o r e d  t o  OPERABLE s ta tus  w i t h i n  t h e  assoc ia ted  Complet ion 
Times f o r  Required Ac t ions  A.l, 8.2, and C . l  o r  C.2, t h e  
u n i t  must be brought t o  a MODE i n  which t h e  LC0 does n o t  
apply .  To achieve t h i s  s ta tus ,  t h e  p l a n t  must be brought  t o  
a t  l e a s t  MODE 3 w i t h i n  12 hours and t o  MODE 4 w i t h i n  
36 hours. The a l lowed Completion Times are  reasonable, 
based on ope ra t i ng  experience, t o  reach t h e  r e q u i r e d  p l a n 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 o r d e r l y  manner 
and w i t h o u t  cha l l eng ing  p l a n t  systems. The Complet ion Time 
t o  b r i n g  t h e  u n i t  t o  MODE 4 i s  cons i s ten t  w i t h  t h e  t ime  
r e q u i r e d  i n  Regulatory Guide 1.93 (Ref. 7) .  

SURVEILLANCE SR 3.8.4.1 
REOU I REMENTS 

V e r i f y i n g  b a t t e r y  te rmina l  vo l t age  w h i l e  on f l o a t  charge 
he lps  t o  ensure t h e  e f f ec t i veness  o f  t h e  charg ing  system and 
t h e  a b i l i t y  o f  t h e  b a t t e r i e s  t o  per fo rm t h e i r  in tended 
f u n c t i o n .  F l o a t  charge i s  t h e  c o n d i t i o n  i n  which t h e  
charger  i s  supp ly ing  t h e  cont inuous charge r e q u i r e d  t o  
overcome t h e  i n t e r n a l  losses of a  b a t t e r y  ( o r  b a t t e r y  c e l l )  
and ma in ta in  t h e  b a t t e r y  ( o r  b a t t e r y  c e l l )  i n  a f u l l y  
charged s t a t e .  The vo l t age  requirements a re  based on t h e  
nominal design vo l t age  o f  t h e  b a t t e r y  and a re  c o n s i s t e n t  
w i t h  t h e  i n i t i a l  vo l tages  assumed i n  t h e  b a t t e r y  s i z i n g  
c a l c u l a t i o n s .  The 7 day Frequency i s  cons i s ten t  w i t h  
manufacturer 's  recommendations and IEEE-450 (Ref. 8).  

(cont inued)  
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SURVEILLANCE SR 3.8.4.1 (cont inued)  
REOUIREMENTS 

(cont inued)  V isua l  i n s p e c t i o n  t o  d e t e c t  co r ros ion  o f  t h e  b a t t e r y  c e l l s  
and connect ions, o r  measurement o f  t h e  r e s i s t a n c e  o f  each 
i n t e r - c e l l  , i n t e r - r a c k ,  i n t e r - t i e r ,  and t e rm ina l  connect ion, 
p rov ides  an i n d i c a t i o n  o f  phys i ca l  damage o r  abnormal 
d e t e r i o r a t i o n  t h a t  cou ld  p o t e n t i a l l y  degrade b a t t e r y  
performance. 

The l i m i t s  es tab l i shed  f o r  t h i s  SR must be no more than 20"X 
above t h e  res i s tance  as measured d u r i n g  i n s t a l l a t i o n ,  o r  n o t  
above t h e  c e i l i n g  va lue es tab l i shed  by  t h e  manufacturer .  

The Su rve i l l ance  Frequency f o r  these inspec t ions ,  which can 
d e t e c t  cond i t i ons  t h a t  can cause power losses  due t o  
res i s tance  heat ing,  i s  92 days. Th is  Frequency i s  
considered acceptable based on ope ra t i ng  exper ience r e l a t e d  
t o  d e t e c t i n g  co r ros ion  t rends.  

V isua l  i nspec t i on  o f  t h e  b a t t e r y  c e l l s ,  c e l l  p l a tes ,  and 
b a t t e r y  racks  p rov ides  an i n d i c a t i o n  of  phys i ca l  damage o r  
abnormal d e t e r i o r a t i o n  t h a t  cou ld  p o t e n t i a l l y  degrade 
b a t t e r y  performance. 

The 12 month Frequency o f  these SRs i s  cons i s ten t  w i t h  
IEEE-450 (Ref. 8 ) ,  which recommends d e t a i l e d  v i s u a l  
i nspec t i on  o f  c e l l  c o n d i t i o n  and i nspec t i on  o f  c e l l  t o  c e l l  
and t e rm ina l  connect ion res i s tance  on a  y e a r l y  bas is .  

SR 3.8.4.4 and SR 3.8.4.5 

V isua l  i nspec t i on  and res i s tance  measurements o f  i n t e r - c e l l ,  
i n t e r - r a c k ,  i n t e r - t i e r ,  and t e rm ina l  connect ions p rov ides  an 
i n d i c a t i o n  o f  phys ica l  damage o r  abnormal d e t e r i o r a t i o n  t h a t  
cou ld  i n d i c a t e  degraded b a t t e r y  cond i t i on .  The 
a n t i  - co r ros ion  m a t e r i a l  i s  used t o  ensure good e l e c t r i c a l  
connect ions and t o  reduce t e rm ina l  d e t e r i o r a t i o n .  The 
v i s u a l  i nspec t i on  f o r  c o r r o s i o n  i s  no t  in tended t o  r e q u i r e  
removal o f  and i nspec t i on  under each t e rm ina l  connect ion.  

The removal o f  v i s i b l e  co r ros ion  i s  a  p reven t i ve  maintenance 
SR. The presence o f  v i s i b l e  co r ros ion  does n o t  n e c e s s a r i l y  
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SURVEILLANCE SR 3.8.4.4 and SR 3.8.4.5 (cont inued)  
REQUIREMENTS 

(cont inued)  represent  a f a i l u r e  o f  t h i s  SR, p rov ided  v i s i b l e  c o r r o s i o n  
i s .  removed d u r i n g  performance o f '  t h i s  Survei  11 ance. 

The connect ion res i s tance  l i m i t s  f o r  t h i s  SR must be no more 
than  20% above t h e  res i s tance  as measured d u r i n g  
i n s t a l l a t i o n ,  o r  n o t  above t h e  c e i l i n g  va lue  es tab l i shed  by 
b a t t e r y  s i z i n g .  

The 12 month Frequency o f  these SRs i s  cons i s ten t  w i t h  
IEEE-450 (Ref. 8), which recommends d e t a i l e d  v i s u a l  
i nspec t i on  o f  c e l l  c o n d i t i o n  and i n s p e c t i o n  o f  c e l l  t o  c e l l  
and t e rm ina l  connect ion res i s tance  on a y e a r l y  bas i s .  

B a t t e r y  charger  c a p a b i l i t y  requirements a re  based on t h e  
design capac i t y  o f  t h e  chargers (Ref. 4). Accord ing t o  
Regulatory Guide 1.32 (Ref. 9 ) ,  t h e  b a t t e r y  charger  supply  
i s  r e q u i r e d  t o  be based on t h e  l a r g e s t  combined demands o f  
t h e  var ious  steady s t a t e  loads and t h e  charg ing  capac i t y  t o  
r e s t o r e  t h e  b a t t e r y  f rom t h e  design minimum charge s t a t e  t o  
t h e  f u l l y  charged s ta te ,  i r r e s p e c t i v e  o f  t h e  s t a t u s  o f  t h e  
u n i t  d u r i n g  these demand occurrences. The minimum r e q u i r e d  
amperes and d u r a t i o n  ensure t h a t  these requi rements can be 
s a t i s f i e d .  

The Su rve i l  l ance  Frequency i s  acceptable, g i ven  t h e  u n i t  
c o n d i t i o n s  r e q u i r e d  t o  per fo rm t h e  t e s t  and t h e  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  e x i s t i n g  t o  ensure adequate charger  
performance d u r i n g  these 18 month i n t e r v a l s .  I n  add i t i on ,  
t h i s  Frequency i s  in tended t o  be cons i s ten t  w i t h  expected 
f u e l  c y c l e  leng ths .  

Th is  SR i s  mod i f i ed  by two Notes. The reason f o r  Note 1 i s  
t h a t  per fo rming  t h e  Su rve i l l ance  would remove a r e q u i r e d  DC 
e l e c t r i c a l  power subsystem f rom serv ice ,  p e r t u r b  t h e  
e l e c t r i c a l  d i s t r i b u t i o n  system, and cha l lenge s a f e t y  
systems. Note 2 i s  added t o  t h i s  SR t o  acknowledge t h a t  
c r e d i t  may be taken f o r  unplanned events t h a t  s a t i s f y  t h e  
Su rve i l  1  ance. 

(cont inued)  
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SURVEILLANCE SR 3.8.4.7 
REQUIREMENTS 

(con t inued)  A  b a t t e r y  se rv i ce  t e s t  i s  a  spec ia l  t e s t  o f  t h e  b a t t e r y ' s  
c a p a b i l i t y ,  as found, t o  s a t i s f y  t h e  des ign  requi rements 
( b a t t e r y  d u t y  cyc le )  o f  t h e  DC e l e c t r i c a l  power system. The 
d ischarge  r a t e  and t e s t  l e n g t h  correspond t o  t h e  des ign  d u t y  
c y c l e  requi rements as s p e c i f i e d  i n  Reference 4. 

The Su rve i l l ance  Frequency o f  18 months i s  c o n s i s t e n t  w i t h  
t h e  recommendations o f  Regulatory Guide 1.32 (Ref. 9)  and 
Regulatory Guide 1.129 (Ref. 10). which s t a t e  t h a t  t h e  
b a t t e r y  se rv i ce  t e s t  should be performed d u r i n g  r e f u e l i n g  
opera t ions  o r  a t  some o t h e r  outage, w i t h  i n t e r v a l s  between 
t e s t s  n o t  t o  exceed 18 months. 

Th i s  SR i s  mod i f i ed  by t h r e e  Notes. Note 1 a l l ows  t h e  
performance o f  a  mod i f i ed  performance d ischarge  t e s t  every  
60 months i n  l i e u  o f  a  s e r v i c e  t e s t .  

The mod i f i ed  performance d ischarge  t e s t  i s  a  s imu la ted  d u t y  
c y c l e  c o n s i s t i n g  o f  j u s t  two r a t e s ;  t h e  one minute r a t e  
pub l i shed f o r  t h e  b a t t e r y  o r  t h e  l a r g e s t  c u r r e n t  l o a d  o f  t h e  
d u t y  cyc le ,  bo th  o f  which envelope t h e  d u t y  c y c l e  o f  t h e  
se rv i ce  t e s t .  Since t h e  ampere-hours removed by a  r a t e d  one 
minute d ischarge represents  a  very  smal l  p o r t i o n  o f  t h e  
b a t t e r y ' s  capac i ty ,  t h e  t e s t  r a t e  can be changed t o  t h a t  f o r  
t h e  performance t e s t  w i t h o u t  compromising t h e  r e s u l t s  o f  t h e  
performance d ischarge t e s t .  The b a t t e r y  t e rm ina l  vo l t age  
f o r  t h e  mod i f i ed  performance d ischarge  t e s t  should remain 
above t h e  minimum b a t t e r y  t e rm ina l  vo l t age  s p e c i f i e d  i n  t h e  
b a t t e r y  se rv i ce  t e s t  f o r  t h e  d u r a t i o n  o f  t i m e  equal t o  t h a t  
o f  t h e  se rv i ce  t e s t .  

A  mod i f i ed  d ischarge t e s t  i s  a  t e s t  o f  t h e  b a t t e r y  c a p a c i t y  
and i t s  a b i l i t y  t o  p rov ide  a  h i gh  r a t e ,  s h o r t  d u r a t i o n  l o a d  
( u s u a l l y  t h e  h ighes t  r a t e  o f  t h e  du t y  c y c l e ) .  Th i s  w i l l  
o f t e n  c o n f i r m  t h e  b a t t e r y ' s  a b i l i t y  t o  meet t h e  c r i t i c a l  
p e r i o d  o f  t h e  l oad  du t y  cyc le ,  i n  a d d i t i o n  t o  de te rmin ing  
i t s  percentage o f  r a t e d  capac i t y .  I n i t i a l  c o n d i t i o n s  f o r  
t h e  mod i f i ed  performance d ischarge t e s t  should be i d e n t i c a l  
t o  those s p e c i f i e d  f o r  a  se rv i ce  t e s t .  

The reason f o r  Note 2  i s  t h a t  per fo rming  t h e  S u r v e i l l a n c e  
would remove a  requ i red  DC e l e c t r i c a l  power subsystem f rom 
serv ice ,  p e r t u r b  t h e  e l e c t r i c a l  d i s t r i b u t i o n  system, and 
cha l lenge s a f e t y  systems. Note 3  i s  added t o  t h i s  SR t o  
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SURVEILLANCE SR 3.8.4.7 (cont inued)  
REQUIREMENTS 

(cont inued)  acknowledge t h a t  c r e d i t  may be taken f o r  unplanned events 
t h a t  s a t i s f y  t h e  Su rve i l l ance .  

A b a t t e r y  performance d ischarge t e s t  i s  a t e s t  o f  cons tan t  
c u r r e n t  capac i t y  o f  a b a t t e r y ,  normal ly  done i n  t h e  as found 
cond i t i on ,  a f t e r  having been i n  serv ice ,  t o  d e t e c t  any 
change i n  t h e  capac i t y  determined by t h e  acceptance t e s t .  
The t e s t  i s  in tended t o  determine o v e r a l l  b a t t e r y  
degradat ion due t o  age and usage. 

The acceptance c r i t e r i a  f o r  t h i s  S u r v e i l l a n c e  i s  c o n s i s t e n t  
w i t h  IEEE-450 (Ref. 8)  and IEEE-485 (Ref. 11). These 
re fe rences  recommend t h a t  t h e  b a t t e r y  be rep laced i f  i t s  
capac i t y  i s  below 80% o f  t h e  manufacturer 's  r a t i n g .  A 
capac i t y  o f  80% shows t h a t  t h e  b a t t e r y  r a t e  o f  d e t e r i o r a t i o n  
i s  inc reas ing ,  even i f  t h e r e  i s  ample capac i t y  t o  meet t h e  
l oad  requirements. 

A b a t t e r y  mod i f i ed  performance d ischarge  t e s t  i s  descr ibed  
i n  t h e  bases f o r  SR 3.8.4.7. E i t h e r  t h e  b a t t e r y  performance 
d ischarge t e s t  o r  t h e  mod i f i ed  performance d ischarge  t e s t  i s  
acceptable f o r  s a t i s f y i n g  SR 3.8.4.8; however, o n l y  t h e  
mod i f i ed  performance d ischarge  t e s t  may be used t o  s a t i s f y  
SR 3.8.4.8 w h i l e  s a t i s f y i n g  t h e  requi rements o f  SR 3.8.4.7 
a t  t h e  same t ime.  

The Su rve i l l ance  Frequency f o r  t h i s  t e s t  i s  60 months, o r  
every 12 months i f  t h e  b a t t e r y  shows degradat ion  o r  has 
reached 85% o f  i t s  expected l i f e .  Degradat ion i s  i nd i ca ted ,  
accord ing t o  IEEE-450 (Ref.  8) ,  when t h e  b a t t e r y  c a p a c i t y  
drops by more than  10% r e l a t i v e  t o  i t s  capac i t y  on t h e  
p rev ious  performance t e s t  o r  when i t  i s  t 10% below t h e  
manufacturer 's  r a t i n g .  A l l  these Frequencies a re  c o n s i s t e n t  
w i t h  t h e  recommendations i n  IEEE-450 (Ref.  8) .  

Th i s  SR i s  mod i f i ed  by two Notes. The reason f o r  Note 1 i s  
t h a t  per fo rming  t h e  Su rve i l l ance  would remove a r e q u i r e d  DC 
e l e c t r i c a l  power subsystem f rom serv ice ,  p e r t u r b  t h e  
e l e c t r i c a l  d i s t r i b u t i o n  system, and cha l lenge s a f e t y  
systems. Note 2 i s  added t o  t h i s  SR t o  acknowledge t h a t  

(cont inued)  
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BASES (cont inued)  

SURVEILLANCE SR 3.8.4.8 (cont inued)  
REQUIREMENTS 

(cont inued)  c r e d i t  may be taken f o r  unplanned events t h a t  s a t i s f y  t h e  
Survei  11 ance. 

REFERENCES 1. 

2. 

3. 

4. 

5. 

10 CFR 50, Appendix A, GOC 17. 

Regulatory Guide 1.6, March 10, 1971. 

I E E E  Standard 308, 1978. 

DCD T i e r  2, Sec t ion  8.3.2. 

DCD T i e r  2, Chapter 6. 

DCD T i e r  2, Chapter 15. 

Regulatory Guide 1.93, December 1974. 

I E E E  Standard 450, 1987. 

Regulatory Guide 1.32, February 1977. 

Regulatory Guide 1.129, December 1974. 

I E E E  Standard 485, 1983. 

DCD T i e r  2, Sec t ion  19E.2.1.2.2 

L e t t e r ,  Jack Fox t o  Chet Poslusny, "Submit ta l  
Suppor t ing Accelerated ABWR Review Schedul e-ABWR CDF 
S e n s i t i v i t y  t o  ESF Equipment Out o f  Serv ice" ,  Docket 
NO. STN 52-001, J u l y  27, 1993. 
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B 3.8 ELECTRICAL POWER SYSTEMS 

B 3.8.5 DC Sources-Shutdown 

BASES 

BACKGROUND A d e s c r i p t i o n  o f  t h e  DC sources i s  p rov ided  i n  t h e  Bases f o r  
LC0 3.8.4, "DC Sources-Operat ing." 

APPLICABLE 
SAFETY ANALYSES 

The i n i t i a l  cond i t i ons  o f  Design Basis  Accident  and 
t r a n s i e n t  analyses i n  DCD T i e r  2, Chapter 6 (Ref. 1) and 
Chapter 15 (Ref. 2), assume t h a t  Engineered Sa fe t y  Feature 
systems a re  OPERABLE. The DC e l e c t r i c a l  power system 
prov ides  DC e l e c t r i c a l  power f o r  ESF systems, ESF suppor t  
systems i n c l u d i n g  t h e  DGs and i t s  suppor t  systems, and 
c o n t r o l  and sw i t ch ing  du r i ng  a l l  MODES o f  opera t ion .  

The OPERABILITY o f  t h e  DC subsystems i s  cons i s ten t  w i t h  t h e  
i n i t i a l  assumptions o f  t h e  acc iden t  analyses and t h e  
requi rements f o r  t h e  supported systems' OPERABILITY. 

The OPERABILITY o f  t h e  minimum DC e l e c t r i c a l  power sources 
d u r i n g  MODES 4 and 5 ensures t h a t :  

a. The f a c i l i t y  can be mainta ined i n  t h e  shutdown o r  
r e f u e l i n g  c o n d i t i o n  f o r  extended per iods ;  

b. S u f f i c i e n t  i ns t rumen ta t i on  and c o n t r o l  c a p a b i l i t y  i s  
a v a i l a b l e  f o r  mon i t o r i ng  and ma in ta in i ng  t h e  u n i t  
s t a tus ;  and 

c .  Adequate DC e l e c t r i c a l  power i s  p rov ided  t o  m i t i g a t e  
events pos tu la ted  d u r i n g  shutdown, such as an 
i nadve r ten t  draindown o f  t h e  vessel o r  a f u e l  hand l i ng  
acc iden t .  

The DC sources s a t i s f y  C r i t e r i o n  3 o f  t h e  NRC P o l i c y  
Statement. 

(cont inued)  
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BASES 

LC0 The number of DC electrical power subsystems (each 
consisting of a battery, one battery charger, and the 
corresponding control equipment and interconnecting cab1 ing 
within the division) required to be OPERABLE is the number 
necessary to support the electrical power subsystems 
required to be OPERABLE by LC0 3.8.10, "Distribution 
Systems -Operating." This ensures the availability of 
sufficient DC electrical power sources to operate the unit 
in a safe manner and to mitigate the consequences of 
postulated events during shutdown (e.g., fuel hand1 ing 
accidents and inadvertent reactor vessel draindown). 

APPLICABILITY The DC electrical power sources required to be OPERABLE in 
MODES 4 and 5 and during movement of irradiated fuel 
assemblies in the secondary containment provide assurance 
that: 

a. Required features to provide adequate coolant 
inventory makeup are available for the irradiated fuel 
assemblies in the core in case of an inadvertent drain 
down of the reactor vessel; 

b. Required features needed to mitigate a fuel handling 
accident are available; 

c. Required features necessary to mitigate the effects of 
events that can lead to core damage during shutdown 
are available; and 

d. Instrumentation and control capability is available 
for monitoring and maintaining the unit in a cold 
shutdown condition or refueling condition. 

The DC electrical power requirements for MODES 1, 2, and 3 
are covered in LC0 3.8.4. 

ACTIONS A.1. A.2.1, A.2.2. A.2.3. and A.2.4 

Because more than one DC distribution subsystem is required 
to be OPERABLE according to LC0 3.8.10, the DC subsystems 
remaining OPERABLE with one or more DC power sources 
inoperable may be capable of supporting sufficient required 

(continued) 
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BASES 

ACTIONS A.1, A.2.1. A.2.2. A.2.3. and A.2.4 (cont inued)  

f ea tu res  t o  a1 low c o n t i n u a t i o n  o f  CORE ALTERATIONS, f u e l  
movement, and opera t ions  w i t h  a  p o t e n t i a l  f o r  d r a i n i n g  t h e  
r e a c t o r  vessel .  By a l l o w i n g  t h e  o p t i o n  t o  dec la re  r e q u i r e d  
f ea tu res  inoperab le  w i t h  assoc ia ted  DC power source(s) 
inoperable,  app rop r i a te  r e s t r i c t i o n s  a re  implemented i n  
accordance w i t h  t h e  a f f e c t e d  system LCOs' ACTIONS. I n  many 
ins tances  t h i s  o p t i o n  may i n v o l v e  undes i rab le  a d m i n i s t r a t i v e  
e f f o r t s .  Therefore,  t h e  a1 lowance f o r  s u f f i c i e n t l y  
conserva t i ve  ac t i ons  i s  made (i .e., t o  suspend CORE 
ALTERATIONS, movement o f  i r r a d i a t e d  f u e l  assemblies, and any 
a c t i v i t i e s  t h a t  cou ld  r e s u l t  i n  i nadve r ten t  d r a i n i n g  o f  t h e  
r e a c t o r  vesse l ) .  Note: i f  t h e  o p t i o n  o f  Required A c t i o n  A . l  
i s  chosen, i t  i s  understood t h a t  t h e  ACTIONS a l s o  r e q u i r e  
immediate ly  i n i t i a t i n g  a c t i o n  t o  r e s t o r e  t h e  r e q u i r e d  DC 
e l e c t r i c a l  power subsystems t o  OPERABLE s t a t u s  and t o  
con t inue  t h i s  a c t i o n  u n t i l  r e s t o r a t i o n  i s  accomplished i n  
o rder  t o  p rov ide  t h e  necessary DC e l e c t r i c a l  power t o  t h e  
p l a n t  s a f e t y  systems. 

Suspension o f  these a c t i v i t i e s  s h a l l  n o t  p rec lude  complet ion 
o f  ac t i ons  t o  e s t a b l i s h  a  sa fe  conserva t i ve  c o n d i t i o n .  
These ac t i ons  min imize t h e  p r o b a b i l i t y  o f  t h e  occurrence o f  
pos tu la ted  events. It i s  f u r t h e r  r e q u i r e d  t o  immediate ly  
i n i t i a t e  a c t i o n  t o  r e s t o r e  t h e  r e q u i r e d  DC e l e c t r i c a l  power 
subsystems t o  OPERABLE s t a t u s  and t o  con t inue  t h i s  a c t i o n  
u n t i l  r e s t o r a t i o n  i s  accomplished i n  o rder  t o  p r o v i d e  t h e  
necessary DC e l e c t r i c a l  power t o  t h e  p l a n t  s a f e t y  systems. 

Notw i ths tand ing  performance o f  t h e  above conse rva t i ve  
Required Act ions,  t h e  u n i t  i s  s t i l l  w i t h o u t  s u f f i c i e n t  DC 
power sources t o  operate i n  a  sa fe  manner. Therefore, 
a c t i o n  must be i n i t i a t e d  t o  r e s t o r e  t h e  minimum r e q u i r e d  DC 
power sources and con t inue  u n t i l  t h e  LC0 requi rements a re  
met. 

The Completion Time o f  immediate ly  i s  c o n s i s t e n t  w i t h  t h e  
r e q u i r e d  t imes f o r  ac t i ons  r e q u i r i n g  prompt a t t e n t i o n .  The 
r e s t o r a t i o n  o f  t h e  requ i red  DC e l e c t r i c a l  power subsystems 
should be completed as q u i c k l y  as p o s s i b l e  i n  o r d e r  t o  
min imize t h e  t ime du r i ng  which t h e  p l a n t  s a f e t y  systems may 
be w i t hou t  s u f f i c i e n t  power. 

(cont inued)  
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B 3 .8 .5  

BASES 

SURVEILLANCE SR 3 . 8 . 5 . 1  
REQUIREMENTS 

Since more than  one DC e l e c t r i c a l  power subsystem i s  
r equ i red  t o  be OPERABLE, SR 3.8.5.1 r e q u i r e s  performance o f  
a l l  Su rve i l l ances  r e q u i r e d  by SR 3 . 8 . 4 . 1  through SR 3.8.4.8. 
Therefore,  see t h e  corresponding Bases f o r  LC0 3.8.4 f o r  a 
d i scuss ion  o f  each SR. 

REFERENCES 1. DCO T i e r  2,  Chapter 6. 

2. DCD T i e r  2, Chapter 15. 
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B 3.8 ELECTRICAL POWER SYSTEMS 

B 3.8.6 B a t t e r y  C e l l  Parameters 

BASES 

BACKGROUND Th is  LC0 de l i nea tes  t h e  l i m i t s  on e l e c t r o l y t e  temperature, 
l e v e l ,  f l o a t  vo l tage,  and s p e c i f i c  g r a v i t y  f o r  t h e  DC power 
source b a t t e r i e s .  A d i scuss ion  o f  these b a t t e r i e s  and t h e i r  
OPERABILITY requirements i s  p rov ided  i n  t h e  Bases f o r  
LC0 3.8.4, "DC Sources-Operat ing," and LC0 3.8.5, "DC 
Sources-Shutdown." 

APPLICABLE The i n i t i a l  c o n d i t i o n s  o f  Design Bas is  Accident  (DBA) and 
SAFETY ANALYSES t r a n s i e n t  analyses i n  DCD T i e r  2, Chapter 6 (Ref. 1) and 

Chapter 15 (Ref. 2), assume Engineered Sa fe t y  Feature 
systems are  OPERABLE. The DC e l e c t r i c a l  power system 
prov ides  DC e l e c t r i c a l  power f o r  ESF systems, ESF suppor t  
systems i n c l u d i n g  t h e  DGs and i t s  suppor t  systems, and 
c o n t r o l  and sw i t ch ing  d u r i n g  a l l  MODES o f  opera t ion .  

The OPERABILITY o f  t h e  DC subsystems i s  c o n s i s t e n t  w i t h  t h e  
i n i t i a l  assumptions o f  t h e  acc iden t  analyses and i s  based 
upon meeting t h e  design bas i s  o f  t h e  u n i t .  Th i s  i nc l udes  
ma in ta in i ng  DC sources OPERABLE d u r i n g  acc iden t  cond i t i ons ,  
i n  t h e  event o f :  

a. An assumed l o s s  o f  a l l  o f f s i t e  AC power o r  a l l  o n s i t e  
AC power; and 

b. A w o r s t  case s i n g l e  f a i l u r e .  

S ince b a t t e r y  c e l l  parameters suppor t  t h e  ope ra t i on  o f  t h e  
DC power sources, they  s a t i s f y  C r i t e r i o n  3 o f  t h e  NRC P o l i c y  
Statement. 

LC0 B a t t e r y  c e l l  parameters must remain w i t h i n  acceptable l i m i t s  
t o  ensure a v a i l a b i l i t y  o f  t h e  r e q u i r e d  DC power t o  shu t  down 
t h e  r e a c t o r  and ma in ta in  i t  i n  a sa fe  c o n d i t i o n  a f t e r  an 
a n t i c i p a t e d  ope ra t i ona l  occurrence o r  a p o s t u l a t e d  DBA. 
E l e c t r o l y t e  1 i m i t s  a re  conse rva t i ve l y  es tab l i shed,  a l l o w i n g  
con t inued DC e l e c t r i c a l  system f u n c t i o n  even w i t h  l i m i t s  n o t  
met. 

(cont inued)  
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B  3.8.6 

BASES (cont inued)  

APPLICABILITY The b a t t e r y  c e l l  parameters a re  r e q u i r e d  s o l e l y  f o r  t h e  
suppor t  o f  t h e  assoc ia ted  DC e l e c t r i c a l  power subsystem. 
Therefore,  b a t t e r y  e l e c t r o l y t e  i s  o n l y  r e q u i r e d  t o  be w i t h i n  
l i m i t s  when t h e  OC power source i s  r e q u i r e d  t o  be OPERABLE. 
Refer  t o  t h e  A p p l i c a b i l i t y  d i scuss ion  i n  Bases f o r  LC0 3.8.4 
and LC0 3 . 8 . 5 .  

ACTIONS A.1. A.2. and A.3 

Wi th parameters o f  one o r  more c e l l s  i n  one o r  more 
b a t t e r i e s  n o t  w i t h i n  l i m i t s  ( i . .  Category A l i m i t s  n o t  
met, Category B  l i m i t s  n o t  met, o r  Category A  and B l i m i t s  
n o t  met) b u t  w i t h i n  t h e  l i m i t  (Category C l i m i t s  a re  met) 
s p e c i f i e d  i n  Table 3.8.6-1, ope ra t i on  i s  p e r m i t t e d  f o r  a  
l i m i t e d  p e r i o d  s ince  s u f f i c i e n t  c a p a c i t y  e x i s t s  t o  per fo rm 
t h e  in tended func t i on .  

The p i l o t  c e l l  e l e c t r o l y t e  l e v e l  and f l o a t  vo l t age  a r e  
r e q u i r e d  t o  be v e r i f i e d  t o  meet Category C l i m i t s  w i t h i n  
1  hour (Required Ac t i on  A . l ) .  Th is  check p rov ides  a  qu i ck  
i n d i c a t i o n  o f  t h e  s t a t u s  o f  t h e  remainder o f  t h e  b a t t e r y  
c e l l s .  One hour p rov ides  t ime  t o  i n s p e c t  t h e  e l e c t r o l y t e  
l e v e l  and t o  c o n f i r m  t h e  f l o a t  vo l t age  o f  t h e  p i l o t  c e l l .  
One hour i s  considered a  reasonable amount o f  t i m e  t o  
per fo rm t h e  r e q u i r e d  v e r i f i c a t i o n .  

V e r i f i c a t i o n  t h a t  t h e  Category C l i m i t s  a re  met (Required 
A c t i o n  A.2) p rov ides  assurance t h a t ,  d u r i n g  t h e  t ime  needed 
t o  r e s t o r e  t h e  parameters t o  t h e  Category A  and B l i m i t s ,  
t h e  b a t t e r y  i s  s t i l l  capable o f  per fo rming  i t s  in tended 
f u n c t i o n .  A  p e r i o d  o f  24 hours i s  a l lowed t o  complete t h e  
requ i red  v e r i f i c a t i o n  because s p e c i f i c  g r a v i t y  measurements 
must be ob ta ined  f o r  each connected c e l l .  Taking i n t o  
cons ide ra t i on  bo th  t h e  t ime  requ i red  t o  per fo rm t h e  r e q u i r e d  
v e r i f i c a t i o n  and t h e  assurance t h a t  t h e  b a t t e r y  c e l l  
parameters a re  no t  severe ly  degraded, t h i s  t ime  i s  
considered reasonable. 

Continued ope ra t i on  i s  o n l y  pe rm i t t ed  f o r  31 days be fo re  
b a t t e r y  c e l l  parameters must be r e s t o r e d  t o  w i t h i n  
Category A  and B l i m i t s .  Taking i n t o  cons ide ra t i on  t h a t  
w h i l e  b a t t e r y  capac i t y  i s  degraded, s u f f i c i e n t  c a p a c i t y  
e x i s t s  t o  per form t h e  in tended f u n c t i o n  and t o  a l l o w  t ime  t o  
f u l l y  r e s t o r e  t h e  b a t t e r y  c e l l  parameters t o  normal l i m i t s ,  

(cont inued)  
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BASES 

ACTIONS A.1. A.2, and A.3 (cont inued)  

t h i s  t ime  i s  acceptable f o r  ope ra t i on  p r i o r  t o  d e c l a r i n g  t h e  
DC b a t t e r i e s  inoperable.  

When any b a t t e r y  parameter i s  o u t s i d e  t h e  Category C l i m i t  
f o r  any connected c e l l ,  s u f f i c i e n t  capac i t y  t o  supply  t h e  
maximum expected l oad  requi rement  i s  n o t  assured and t h e  
corresponding DC e l e c t r i c a l  power subsystem must be dec la red  
inoperab le .  A d d i t i o n a l l y ,  o the r  p o t e n t i a l l y  extreme 
cond i t i ons ,  such as n o t  complet ing t h e  Required Ac t i ons  o f  
Cond i t ion  A w i t h i n  t h e  requ i red  Complet ion Time o r  average 
e l e c t r o l y t e  temperature o f  r ep resen ta t i ve  c e l l s  f a l l i n g  
below 1O0C, a l s o  a re  cause f o r  immediately d e c l a r i n g  t h e  
associated DC e l e c t r i c a l  power subsystem inoperab le .  

SURVEILLANCE SR 3.8.6.2 
REQUIREMENTS 

The SR v e r i f i e s  t h a t  Category A b a t t e r y  c e l l  parameters a re  
cons i s ten t  w i t h  IEEE-450 (Ref. 3) ,  which recommends r e g u l a r  
b a t t e r y  inspec t ions  ( a t  l e a s t  one per  month) i n c l u d i n g  
vol tage,  s p e c i f i c  g r a v i t y ,  and e l e c t r o l y t e  temperature o f  
p i l o t  c e l l s .  

The q u a r t e r l y  i nspec t i on  o f  s p e c i f i c  g r a v i t y  and vo l t age  i s  
cons i s ten t  w i t h  IEEE-450 (Ref. 3). I n  add i t i on ,  w i t h i n  
24 hours o f  a b a t t e r y  d ischarge < [ ] V o r  a b a t t e r y  
overcharge > [ ] V, t h e  b a t t e r y  must be demonstrated t o  
meet Category B l i m i t s .  Th i s  i n s p e c t i o n  i s  a l s o  c o n s i s t e n t  
w i t h  IEEE-450 (Ref. 3) ,  which recommends spec ia l  i nspec t i ons  
f o l l o w i n g  a severe d ischarge o r  overcharge, t o  ensure t h a t  
no s i g n i f i c a n t  degradat ion o f  t h e  b a t t e r y  has occur red  as a 
consequence o f  such d ischarge o r  overcharge. 

(cont inued)  
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BASES 

SURVEILLANCE SR 3.8.6.3 
REOUIREMENTS 

(cont inued)  Th i s  S u r v e i l  1 ance v e r i f i c a t i o n  t h a t  t h e  average temperature 
o f  r ep resen ta t i ve  c e l l s  i s  2 10'C i s  cons i s ten t  w i t h  a 
recommendation o f  IEEE-450 (Ref. 3), which s t a t e s  t h a t  t h e  
temperature o f  e l e c t r o l y t e  i n  r e p r e s e n t a t i v e  c e l l s  should be 
determined on a quar te r1  y bas is .  

Lower than  normal temperatures a c t  t o  i n h i b i t  o r  reduce 
b a t t e r y  capac i ty .  Th is  SR ensures t h a t  t h e  ope ra t i ng  
temperatures remain w i t h i n  an acceptable ope ra t i ng  range. 
Th i s  1 i m i t  i s  based on parameters used f o r  b a t t e r y  s i z i n g .  

Table 3.8.6-1 

Th is  t a b l e  de l i nea tes  t h e  l i m i t s  on e l e c t r o l y t e  l e v e l ,  f l o a t  
vo l tage,  and s p e c i f i c  g r a v i t y  f o r  t h r e e  d i f f e r e n t  
ca tegor ies .  The meaning o f  each category i s  d iscussed 
be1 ow. 

Category A de f i nes  t h e  normal parameter l i m i t  f o r  each 
designated p i l o t  c e l l  i n  each b a t t e r y .  The c e l l s  se lec ted  
as p i l o t  c e l l s  a re  those whose temperature, vo l tage ,  and 
e l e c t r o l y t e  s p e c i f i c  g r a v i t y  approximate t h e  s t a t e  o f  charge 
o f  t h e  e n t i r e  b a t t e r y .  

The Category A l i m i t s  s p e c i f i e d  f o r  e l e c t r o l y t e  l e v e l  a re  
based on guidance i n  IEEE-450 (Ref. 3) ,  w i t h  t h e  e x t r a  
6 mm al lowance above t h e  h igh  water l e v e l  i n d i c a t i o n  f o r  
ope ra t i ng  margin t o  account f o r  temperatures and charge 
e f f e c t s .  I n  a d d i t i o n  t o  t h i s  allowance, f o o t n o t e  a t o  
Table 3.8.6-1 permi ts  t h e  e l e c t r o l y t e  l e v e l  t o  be above t h e  
s p e c i f i e d  maximum l e v e l  d u r i n g  e q u a l i z i n g  charge, p rov ided  
i t  i s  n o t  over f low ing .  These l i m i t s  ensure t h a t  t h e  p l a t e s  
suf fer  no phys ica l  damage, and t h a t  adequate e l e c t r o n  
t r a n s f e r  c a p a b i l i t y  i s  mainta ined i n  t h e  event o f  t r a n s i e n t  
cond i t i ons .  IEEE-450 (Ref. 3) recommends t h a t  e l e c t r o l y t e  
l e v e l  readings should be made o n l y  a f t e r  t h e  b a t t e r y  has 
been a t  f l o a t  charge f o r  a t  l e a s t  72 hours. 

The Category A l i m i t  s p e c i f i e d  f o r  f l o a t  vo l t age  i s  > 2.13 V 
per  c e l l .  Th is  va lue i s  based on t h e  recommendation o f  
IEEE-450 (Ref. 3), which s ta tes  t h a t  prolonged ope ra t i on  o f  
c e l l s  below 2.13 V can reduce t h e  1 i f e  expectancy o f  c e l l s .  

(cont inued)  
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B a t t e r y  C e l l  Parameters 
B 3.8.6 

BASES 

SURVEILLANCE Table 3.8.6-1 (cont inued)  
REQUIREMENTS 

The Category A 1 i m i  t s p e c i f i e d  f o r  s p e c i f i c  g r a v i t y  f o r  each 
p i l o t  c e l l  i s  > [ ] (0.015 below t h e  manufacturer 's  f u l l y  
charged nominal s p e c i f i c  g r a v i t y  o r  a b a t t e r y  charg ing  
c u r r e n t  t h a t  had s t a b i l i z e d  a t  a low va lue) .  Th i s  va lue  i s  
c h a r a c t e r i s t i c  o f  a charged c e l l  w i t h  adequate capac i ty .  
According t o  IEEE-450 (Ref. 3),  t h e  s p e c i f i c  g r a v i t y  
readings a re  based on a temperature o f  25'C. 

The s p e c i f i c  g r a v i t y  readings a re  co r rec ted  f o r  a c t u a l  
e l e c t r o l y t e  temperature and l e v e l .  For  each 1.67.C above 
25*C, 1 p o i n t  (0.001) i s  added t o  t h e  reading;  1 p o i n t  i s  
sub t rac ted  f o r  each 1.67.C below 25'C. The s p e c i f i c  g r a v i t y  
o f  t h e  e l e c t r o l y t e  i n  a c e l l  increases w i t h  a l o s s  o f  water  
due t o  e l e c t r o l y s i s  o r  evaporat ion.  Level  c o r r e c t i o n  w i l l  
be i n  accordance w i t h  manufacturer 's  recommendations. 
Footnote b i n  Table 3.8.6-1 r e q u i r e s  t h e  above mentioned 
c o r r e c t i o n  f o r  e l e c t r o l y t e  l e v e l  and temperature. 

Because o f  s p e c i f i c  g r a v i t y  g rad ien t s  t h a t  a re  produced 
w i t h i n  c e l l s  d u r i n g  t h e  recharg ing  process, de lays  o f  
severa l  days may occur  w h i l e  w a i t i n g  f o r  t h e  s p e c i f i c  
g r a v i t y  t o  s t a b i l i z e .  A s t a b i l i z e d  charger  c u r r e n t  i s  an 
acceptable a l t e r n a t i v e  t o  s p e c i f i c  g r a v i t y  measurement f o r  
de te rmin ing  t h e  s t a t e  o f  charge o f  t h e  b a t t e r y .  Th i s  
phenomenon i s  d iscussed i n  IEEE-450 (Ref. 3 ) .  Footnote c t o  
Table 3.8.6-1 a l lows t h e  f l o a t  charge c u r r e n t  t o  be used as 
an a l t e r n a t e  t o  s p e c i f i c  g r a v i t y  f o r  up t o  [ ] days 
f o l l o w i n g  a b a t t e r y  recharge. 

Category B de f i nes  t h e  normal parameter l i m i t s  f o r  each 
connected c e l l .  The te rm "connected c e l l "  excludes any 
b a t t e r y  c e l l  t h a t  may be jumpered ou t .  

The Category B l i m i t s  s p e c i f i e d  f o r  e l e c t r o l y t e  l e v e l  and 
f l o a t  vo l t age  are  t h e  same as those s p e c i f i e d  f o r  Category A 
and have been d iscussed above. The Category B l i m i t  
s p e c i f i e d  f o r  s p e c i f i c  g r a v i t y  f o r  each connected c e l l  i s  
2 [ ] (0.020 below t h e  manufacturer 's  f u l l y  charged, 
nominal s p e c i f i c  g r a v i t y )  w i t h  t h e  average o f  a l l  connected 
c e l l s  > [ ] (0.010 below t h e  manufacturer 's  f u l l y  
charged, nominal s p e c i f i c  g r a v i t y ) .  These a r e  based on 
manufacturer 's  recommendations. The minimum s p e c i f i c  
g r a v i t y  va lue  r e q u i r e d  f o r  each c e l l  ensures t h a t  t h e  
e f f e c t s  o f  a h i g h l y  charged o r  newly i n s t a l l e d  c e l l  do n o t  

(cont inued)  
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B a t t e r y  C e l l  Parameters 
B 3.8.6 

BASES 

SURVEILLANCE Table 3 .8 .6 -1  (cont inued)  
REQUIREMENTS 

mask o v e r a l l  degradat ion o f  t h e  b a t t e r y .  Footnote b t o  
Table 3.8.6-1 requ i res  c o r r e c t i o n  o f  s p e c i f i c  g r a v i t y  f o r  
e l e c t r o l y t e  temperature and l e v e l .  

Category C de f i nes  t h e  l i m i t s  f o r  each connected c e l l .  
These values, a l though reduced, p rov ide  assurance t h a t  
s u f f i c i e n t  capac i t y  e x i s t s  t o  per form t h e  in tended f u n c t i o n  
and ma in ta in  a margin o f  sa fe t y .  When any b a t t e r y  parameter 
i s  ou t s i de  t h e  Category C l i m i t ,  t h e  assurance o f  s u f f i c i e n t  
capac i t y  descr ibed above no longer  e x i s t s ,  and t h e  b a t t e r y  
must be dec la red  inoperable.  

The Category C l i m i t  s p e c i f i e d  f o r  e l e c t r o l y t e  l e v e l  (above 
t h e  t op  o f  t h e  p l a t e s  and n o t  ove r f l ow ing )  ensure t h a t  t h e  
p l a t e s  s u f f e r  no phys ica l  damage and ma in ta in  adequate 
e l e c t r o n  t r a n s f e r  c a p a b i l i t y .  The Category C l i m i t  f o r  
f l o a t  vo l t age  i s  based on IEEE-450 (Ref. 3 ) ,  which s t a t e s  
t h a t  a c e l l  vo l t age  o f  2.07 V o r  below, under f l o a t  
cond i t i ons  and n o t  caused by e leva ted  temperature o f  t h e  
c e l l ,  i n d i c a t e s  i n t e r n a l  c e l l  problems and may r e q u i r e  c e l l  
rep1 acement . 
The Category C l i m i t  f o r  average s p e c i f i c  g r a v i t y  ( 2  [ I ) ,  
i s  based on manufacturer 's  recommendations (0.020 below t h e  
manufacturer 's recommended f u l l  y charged, nominal s p e c i f i c  
g r a v i t y ) .  I n  a d d i t i o n  t o  t h a t  l i m i t ,  i t  i s  r e q u i r e d  t h a t  
t h e  s p e c i f i c  g r a v i t y  f o r  each connected c e l l  must be no l e s s  
than 0.020 below t h e  average o f  a l l  connected c e l l s .  Th i s  
l i m i t  ensures t h a t  t h e  e f f e c t  o f  a h i g h l y  charged o r  new 
c e l l  does n o t  mask o v e r a l l  degradat ion o f  t h e  b a t t e r y .  The 
foo tno tes  t o  Table 3.8.6-1 t h a t  apply  t o  s p e c i f i c  g r a v i t y  
a re  app l i cab le  t o  Category A, B, and C s p e c i f i c  g r a v i t y .  

REFERENCES 1. DCD T i e r  2, Chapter 6. 

2. DCD T i e r  2, Chapter 15. 

3. I E E E  Standard 450, 1987. 
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I n v e r t e r s - O p e r a t i n g  
B  3.8.7 

B  3.8 ELECTRICAL POWER SYSTEMS 

8  3.8.7 I n v e r t e r s - O p e r a t i n g  

BASES 

BACKGROUND The i n v e r t e r s  a re  t h e  p r e f e r r e d  source o f  power t o  t h e  f o u r  
AC v i t a l  buses. The i n v e r t e r  f o r  each d i v i s i o n  i s  normal ly  
supp l ied  power f rom t h e  d i v i s i o n a l  480 V AC motor c o n t r o l  
cen te r  (MCC) v i a  an AC t o  DC r e c t i f i e r .  Because t h e r e  a r e  
o n l y  t h r e e  d i v i s i o n s  o f  480 V AC d i v i s i o n a l  power, t h e  
D i v i s i o n  I V  i n v e r t e r  i s  powered by t h e  D i v i s i o n  I 1  480 V AC 
MCC v i a  an AC t o  DC r e c t i f i e r .  Each o f  t h e  f o u r  d i v i s i o n s  
has access t o  i t s  own Class 1E 125 V b a t t e r y  t h a t  p rov ides  a  
backup source o f  125 V DC power through a  t r a n s f e r  swi tch.  
The t r a n s f e r  sw i t ch  au toma t i ca l l y  swi tches power f rom t h e  AC 
t o  DC r e c t i f i e d  normal power supply t o  t h e  125 V DC backup 
power supply  when AC power f a i l u r e  i s  sensed (Ref.  1 ) .  The 
i n v e r t e r  conver ts  DC e l e c t r i c a l  power t o  AC e l e c t r i c a l  
power. The t r a n s f e r  sw i tch  and i n v e r t e r  thus  p rov ide  an 
u n i n t e r r u p t i b l e  AC power supply  f o r  Class 1E loads.  

APPLICABLE 
SAFETY ANALYSES 

The i n i t i a l  cond i t i ons  o f  Design Basis  Accident  (DBA) 
and t r a n s i e n t  analyses i n  DCD T i e r  2, Chapter 6 (Ref.  2) and 
Chapter 15 (Ref.  3), assume Engineered Sa fe t y  Feature 
systems are  OPERABLE. The i n v e r t e r s  a re  designed t o  p rov ide  
t h e  r e q u i r e d  capac i ty ,  c a p a b i l i t y ,  redundancy, and 
r e l i a b i l i t y  t o  ensure t h e  a v a i l a b i l i t y  o f  necessary power t o  
Class 1E CVCF loads  so t h a t  t h e  f u e l ,  Reactor Coolant  
System, and containment design l i m i t s  a re  n o t  exceeded. 
These l i m i t s  are discussed i n  more d e t a i l  i n  t h e  Bases f o r  
Sec t ion  3.2, Power D i s t r i b u t i o n  L i m i t s ;  Sec t ion  3.4, Reactor 
Cool an t  System (RCS) ; and Sec t ion  3.6, Containment Systems. 

The OPERABILITY o f  t h e  i n v e r t e r s  i s  cons i s ten t  w i t h  t h e  
i n i t i a l  assumptions o f  t h e  acc iden t  analyses and i s  based on 
meeting t h e  design bas i s  o f  t h e  u n i t .  Th i s  i nc l udes  

(cont inued)  
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I n v e r t e r s - O p e r a t i n g  
B  3.8.7 

BASES 

APPLICABLE ma in ta in i ng  e l e c t r i c a l  power sources OPERABLE d u r i n g  
SAFETY ANALYSIS acc iden t  c o n d i t i o n s  i n  t h e  event  o f :  

(cont inued)  
a. An assumed l o s s  o f  a l l  o f f s i t e  AC o r  a l l  o n s i t e  AC 

e l e c t r i c a l  power; and 

b. A  worst  case s i n g l e  f a i l u r e .  

I n v e r t e r s  a re  a  p a r t  o f  t h e  d i s t r i b u t i o n  system and, as 
such, s a t i s f y  C r i t e r i o n  3 o f  t h e  NRC P o l i c y  Statement. 

LC0 The i n v e r t e r s  ensure t h e  a v a i l a b i l i t y  o f  AC e l e c t r i c a l  power 
f o r  t h e  Class 1E CVCF loads  r e q u i r e d  t o  shut  down t h e  
r e a c t o r  and ma in ta in  i t  i n  a  sa fe  c o n d i t i o n  a f t e r  an 
a n t i c i p a t e d  ope ra t i ona l  occurrence (AOO) o r  a  p o s t u l a t e d  
DBA. 

Ma in ta i n i ng  t h e  r e q u i r e d  i n v e r t e r s  OPERABLE ensures t h a t  t h e  
redundancy incorpora ted  i n t o  t h e  design o f  t h e  RPS, MSIV 
l o g i c  and c o n t r o l s ,  NMS, and PRM, i s  mainta ined.  Each o f  
t h e  f o u r  i n v e r t e r s  has a  125 V b a t t e r y  backup power source 
t o  ensure an u n i n t e r r u p t i b l e  supply o f  AC e l e c t r i c a l  power 
t o  t h e  AC v i t a l  buses even i f  t h e  6.9 kV and 480 V s a f e t y  
buses a re  de-energized. 

OPERABLE i n v e r t e r s  r e q u i r e  t h a t  t h e  AC v i t a l  bus be powered 
by t h e  i n v e r t e r  v i a  an i n v e r t e d  DC vo l tage .  Th i s  assumes 
c o r r e c t  DC vo l tages  a re  app l i ed  f rom t h e  AC t o  DC r e c t i f i e d  
and 125 V DC power supp l ies ,  a  c o r r e c t  AC vo l t age  i s  a t  t h e  
output ,  and these vo l tages  a re  w i t h i n  t h e  design vo l t age  and 
frequency to le rances .  I f  t h e  v i t a l  AC bus i s  powered f rom 
t h e  AC power supply th rough t h e  480 V/120 V bypass 
t rans fo rmer ,  o r  power i s  a v a i l a b l e  t o  t h e  i n v e r t e r  f rom o n l y  
i t s  AC source, then  t h e  i n v e r t e r  i s  considered inoperable.  

(cont inued)  
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B  3.8.7 

BASES 

APPLICABILITY The i n v e r t e r s  a re  r e q u i r e d  t o  be OPERABLE i n  MODES 1, 2, 
and 3  t o  ensure t h a t :  

a. Acceptable f u e l  des ign l i m i t s  and r e a c t o r  coo lan t  
pressure boundary l i m i t s  a re  n o t  exceeded as a  r e s u l t  
o f  AOOs o r  abnormal t r a n s i e n t s ;  and 

b. Adequate core  c o o l i n g  i s  prov ided,  and containment 
OPERABILITY and o t h e r  v i t a l  f u n c t i o n s  a r e  ma in ta ined  
i n  t h e  event o f  a  pos tu la ted  DBA. 

I n v e r t e r  requi rements f o r  MODES 4  and 5 a r e  covered i n  t h e  
Bases f o r  LC0 3.8.8, " I n v e r t e r s  -Shutdown." 

ACTIONS A. l  and A.2 

Even w i t h  a  r e q u i r e d  i n v e r t e r  inoperable,  t h e  corresponding 
AC v i t a l  bus may n o t  be inoperable.  Th is  would be t h e  case 
i f  t h e  AC v i t a l  bus i s  energ ized v i a  i t s  Class 1E 
480 V/120 V bypass t rans fo rmer .  I f  t h e  i n o p e r a b i l i t y  o f  an 
i n v e r t e r  were t o  make an AC v i t a l  bus inoperable,  t h e  
c o n d i t i o n  p resent  would be more severe and would need t o  
r e f e r  t o  another LC0 f o r  app rop r i a te  a c t i o n .  Therefore, t h e  
Required Ac t ions  o f  Cond i t ions  A  are  mod i f i ed  by a  Note 
s t a t i n g  t h a t  ACTIONS f o r  LC0 3.8.9 must be en te red  
immediate ly  i n  t h e  event an AC v i t a l  bus i s  de-energized; 
i .e . ,  inoperab le .  Th is  ensures t h e  v i t a l  bus i s  r e t u r n e d  t o  
OPERABLE s t a t u s  w i t h i n  72 hours ( o r  app rop r i a te  o t h e r  
ACTIONS are  f o l l owed  i f  an i n v e r t e r  and AC v i t a l  bus a re  
inoperab le )  . 
Required Ac t i on  A. l  a l lows 7  days t o  f i x  t h e  i nope rab le  
i n v e r t e r  and r e t u r n  i t  t o  se rv i ce .  The 7-day l i m i t  i s  based 
upon a  cons ide ra t i on  o f  t h e  loads  a  p a r t i c u l a r  i n v e r t e r  
serves and t h e  Completion Times a l lowed i n  supported system 
LCOs. When t h e  AC v i t a l  bus i s  powered f rom t h e  AC power 
supply  through i t s  480 V/120 V bypass t rans fo rmer ,  i t  i s  
r e l y i n g  upon i n t e r r u p t i b l e  AC e l e c t r i c a l  power sources 
( o f f s i t e  and o n s i t e ) .  The u n i n t e r r u p t i b l e ,  b a t t e r y  backed, 
i n v e r t e r  source t o  t h e  AC v i t a l  buses i s  t h e  p r e f e r r e d  
source f o r  powering i ns t rumen ta t i on  devices.  A c t i o n  A.2 i s  
s p e c i f i e d  so t h a t  app rop r i a te  r e s t r i c t i o n s  a r e  implemented 
i n  accordance w i t h  t h e  a f f e c t e d  r e q u i r e d  f ea tu re (s )  o f  t h e  
LCOs' ACTIONS. 

(cont inued)  
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B 3.8.7 

BASES 

ACTIONS B . l  and B.? 
(cont inued)  

Even w i t h  two i n v e r t e r s  inoperable,  t h e  corresponding AC 
v i t a l  buses may n o t  be inoperab le .  Th i s  would be t h e  case 
i f  t h e  AC v i t a l  buses are energ ized v i a  t h e i r  Class 1E 
480 V/120 V bypass t rans fo rmers .  I f  t h e  i n o p e r a b i l i t y  o f  an 
i n v e r t e r  were t o  make an AC v i t a l  bus inoperable,  t h e  
c o n d i t i o n  p resent  would be more severe and would need t o  
r e f e r  t o  another  LC0 f o r  app rop r i a te  ac t i on .  Therefore, t h e  
Required Ac t ions  o f  Cond i t i on  B are  mod i f i ed  by a Note 
s t a t i n g  t h a t  ACTIONS f o r  LC0 3.8.9 must be en te red  
immediate ly  i n  t h e  event an AC v i t a l  bus i s  de-energized; 
i . e . ,  inoperable.  Th i s  ensures t h e  v i t a l  bus i s  r e tu rned  t o  
OPERABLE s t a t u s  w i t h i n  72 hours ( o r  app rop r i a te  o t h e r  
ACTIONS are  f o l l owed  i f  t h e  i n v e r t e r s  and AC v i t a l  buses a r e  
inoperab le )  . 
I n  Cond i t i on  B, t h e  D i v i s i o n  I V  i n v e r t e r  and one o t h e r  
i n v e r t e r  a re  inoperable.  Because t h i s  c o n d i t i o n  i s  more 
severe than  t h a t  o f  Cond i t i on  A, o n l y  2 hours a r e  a1 lowed t o  
r e s t o r e  one o f  t h e  inoperab le  i n v e r t e r s  t o  OPERABLE s ta tus .  
Th i s  2 hour Completion Time r e f l e c t s  a reasonable t ime  t o  
assess u n i t  s t a t u s  as a f u n c t i o n  o f  t h e  two i nope rab le  
i n v e r t e r s  and, i f  one o f  t h e  i n v e r t e r s  i s  n o t  r e s t o r e d  t o  
OPERABLE s ta tus ,  t o  prepare t o  e f f e c t  an o r d e r l y  and sa fe  
u n i t  shutdown. 

C . l  and C.? 

I f  t h e  inoperab le  devices o r  components 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  assoc ia ted  Complet ion Time, 
t h e  p l a n t  must be brought  t o  a MODE i n  which t h e  LC0 does 
n o t  apply .  To achieve t h i s  s ta tus ,  t h e  p l a n t  must be 
brought  t o  a t  l e a s t  MODE 3 w i t h i n  12 hours and t o  MODE 4 
w i t h i n  36 hours. The a l lowed Complet ion Times are  
reasonable, based on ope ra t i ng  experience, t o  reach  t h e  
requ i red  p l a n 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 hou t  cha l l eng ing  p l a n t  systems. 

(cont inued)  
- -- 

ABWR TS B 3.8-80  Design C o n t r o l  Document/Tier 2 

25A5675AU Revision 5



I n v e r t e r s - O p e r a t i n g  
B 3.8.7 

BASES 

SURVEILLANCE SR 3.8.7.1 
REOUIREMENTS - y - - -  

Th is  Su rve i l l ance  v e r i f i e s  t h a t  t h e  i n v e r t e r s  a re  
f u n c t i o n i n g  p r o p e r l y  w i t h  a l l  r equ i red  c i r c u i t  breakers 
c losed and AC v i t a l  buses energ ized f rom t h e  i n v e r t e r .  The 
v e r i f i c a t i o n  o f  p roper  vo l t age  and frequency ou tpu t  ensures 
t h a t  t h e  requ i red  power i s  r e a d i l y  a v a i l a b l e  f o r  t h e  
i ns t rumen ta t i on  connected t o  t h e  AC v i t a l  buses. The 7  dav 
Frequency takes i n t o  account t h e  redundant c a p a b i l i t y  o f  t h e  
i n v e r t e r s  and o t h e r  i n d i c a t i o n s  a v a i l a b l e  i n  t h e  c o n t r o l  
room t h a t  a l e r t  t h e  opera to r  t o  i n v e r t e r  ma l func t ions .  

REFERENCES 1. DCDTier  2, Chapter 8. 

2 .  DCD T i e r  2, Chapter 6. 

3 .  DCD T i e r  2, Chapter 15. 
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I n v e r t e r s  -Shutdown 
B 3.8.8 

8  3.8 ELECTRICAL POWER SYSTEMS 

8  3.8.8 Inver te rs -Shutdown 

BASES 

BACKGROUND A d e s c r i p t i o n  o f  t h e  i n v e r t e r s  i s  p rov ided  i n  t h e  Bases f o r  
LC0 3.8.7, " I n v e r t e r s  -Operat ing."  

APPLICABLE 
SAFETY ANALYSES 

The i n i t i a l  cond i t i ons  o f  Design Bas is  Accident  (DBA) and 
t r a n s i e n t  acc iden t  analyses i n  DCD T i e r  2, Chapter 6 
(Ref. 1) and Chapter 15 (Ref.  2 ) ,  assume Engineered Safe ty  
Feature systems are  OPERABLE. The i n v e r t e r s  a re  designed t o  
p rov ide  t h e  r e q u i r e d  capac i ty ,  c a p a b i l i t y ,  redundancy, and 
r e l i a b i l i t y  t o  ensure t h e  a v a i l a b i l i t y  o f  necessary power t o  
t h e  Reactor P r o t e c t i o n  System (RPS) and Emergency Core 
Cool i n g  Systems (ECCS) i ns t rumen ta t i on  and c o n t r o l s  so t h a t  
t h e  f u e l ,  Reactor Coolant System, and containment design 
l i m i t s  are n o t  exceeded. 

The OPERABILITY o f  t h e  i n v e r t e r s  i s  cons i s ten t  w i t h  t h e  
i n i t i a l  assumptions o f  t h e  acc iden t  analyses and t h e  
requirements f o r  t h e  supported systems' OPERABILITY. 

The OPERABILITY o f  t h e  minimum i n v e r t e r s  t o  each AC v i t a l  
bus d u r i n g  MODES 4 and 5 ensures t h a t :  

a. The f a c i l i t y  can be mainta ined i n  t h e  shutdown o r  
r e f u e l i n g  c o n d i t i o n  f o r  extended per iods ;  

b. S u f f i c i e n t  i ns t rumen ta t i on  and c o n t r o l  c a p a b i l i t y  a re  
a v a i l a b l e  f o r  mon i t o r i ng  and ma in ta in i ng  t h e  u n i t  
s t a tus ;  and 

c.  Adequate power i s  a v a i l a b l e  t o  m i t i g a t e  events 
pos tu la ted  du r i ng  shutdown, such as an i nadve r ten t  
draindown o f  t h e  vessel o r  a  f u e l  hand l i ng  acc iden t .  

The i n v e r t e r s  were p r e v i o u s l y  i d e n t i f i e d  as p a r t  o f  t h e  
D i s t r i b u t i o n  System and, as such, s a t i s f y  C r i t e r i o n  3  o f  t h e  
NRC Pol i c y  Statement. 

(cont inued)  
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I n v e r t e r s  - Shutdown 
B 3.8.8 

BASES (cont inued)  

LC0 The i n v e r t e r s  ensure t h e  a v a i l a b i l i t y  o f  AC e l e c t r i c a l  power 
f o r  t h e  RPS and ECCS ins 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  shut  down t h e  r e a c t o r  and ma in ta in  i t  i n  a  sa fe  c o n d i t i o n  
a f t e r  an a n t i c i p a t e d  ope ra t i ona l  occurrence o r  p o s t u l a t e d  
DBA. 

Ma in ta i n i ng  t h e  requ i red  i n v e r t e r ( s )  OPERABLE ensures 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  i n v e r t e r  power sources t o  operate 
t h e  p l a n t  i n  a  sa fe  manner and t o  m i t i g a t e  t h e  consequences 
o f  pos tu la ted  events d u r i n g  shutdown (e.g., f u e l  hand1 i n g  
acc iden ts  and i nadve r ten t  r e a c t o r  vessel  d r a i n  down). Each 
i n v e r t e r  has a  125 V b a t t e r y  backup power source t o  ensure 
an u n i n t e r r u p t i b l e  supply  o f  AC e l e c t r i c a l  power t o  t h e  AC 
v i t a l  buses even i f  t h e  6.9 kV s a f e t y  buses a re  
de-energized. 

OPERABLE i n v e r t e r s  r e q u i r e  t h e  AC v i t a l  bus be powered by 
t h e  i n v e r t e r  through i n v e r t e d  DC vo l t age .  Th i s  assumes 
c o r r e c t  OC vo l tages  a re  app l i ed  f rom t h e  AC t o  DC r e c t i f i e d  
and 125 V OC power supp l ies ,  a  c o r r e c t  AC v o l t a g e  i s  a t  t h e  
output ,  and these vo l tages  a re  w i t h i n  t h e  des ign  vo l t age  and 
frequency to le rances .  I f  t h e  v i t a l  AC bus i s  powered f rom 
t h e  AC power supply through t h e  480 V/120 V bypass 
t rans fo rmer  o r  power i s  a v a i l a b l e  t o  t h e  i n v e r t e r  f rom o n l y  
i t s  AC source, then  t h e  i n v e r t e r  i s  considered inoperable.  

APPLICABILITY The i n v e r t e r s  r e q u i r e d  t o  be OPERABLE i n  MODES 4 and 5 and 
a l s o  any t ime d u r i n g  movement o f  i r r a d i a t e d  f u e l  assemblies 
i n  t h e  secondary containment p rov ide  assurance t h a t  : 

a. Systems t o  p rov ide  adequate coo lan t  i n v e n t o r y  makeup 
are  a v a i l a b l e  f o r  t h e  i r r a d i a t e d  f u e l  i n  t h e  core  i n  
case o f  an i nadve r ten t  d r a i n  down o f  t h e  r e a c t o r  
vessel ; 

b. Systems needed t o  m i t i g a t e  a  f u e l  hand l i ng  acc iden t  
a re  a v a i l a b l e ;  

c. Systems necessary t o  m i t i g a t e  t h e  e f f e c t s  o f  events 
t h a t  can l e a d  t o  core  damage d u r i n g  shutdown a r e  
ava i l ab le ;  and 

(cont inued)  
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I n v e r t e r s  -Shutdown 
B 3.8.8 

BASES (cont inued)  

APPLICABILITY d. Ins t rumenta t ion  and c o n t r o l  c a p a b i l i t y  i s  a v a i l a b l e  
(cont inued)  f o r  mon i t o r i ng  and ma in ta in i ng  t h e  u n i t  i n  a c o l d  

shutdown c o n d i t i o n  o r  r e f u e l i n g  cond i t i on .  

I n v e r t e r  requirements f o r  MODES 1, 2, and 3 a re  covered i n  
LC0 3.8.7. 

ACTIONS A.1. A.2.1, A.2.2. A.2.3. and A.2.4 

I f  two d i v i s i o n s  a re  r e q u i r e d  by LC0 3.8.10, " D i s t r i b u t i o n  
Systems - Shutdown," t h e  remain ing OPERABLE i n v e r t e r s  may be 
capable o f  suppor t ing  s u f f i c i e n t  r e q u i r e d  f ea tu re (s )  t o  
a l l o w  c o n t i n u a t i o n  o f  CORE ALTERATIONS, f u e l  movement, and 
opera t ions  w i t h  a p o t e n t i a l  f o r  d r a i n i n g  t h e  r e a c t o r  vesse l .  
By the  al lowance o f  t h e  o p t i o n  t o  dec la re  r e q u i r e d  
f ea tu re (s )  inoperab le  w i t h  t h e  associated i n v e r t e r ( s )  
inoperable,  app rop r i a te  r e s t r i c t i o n s  a re  implemented i n  
accordance w i t h  t h e  a f f e c t e d  requ i red  f ea tu re (s )  o f  t h e  
LCOs' ACTIONS. I n  many instances,  t h i s  o p t i o n  may i n v o l v e  
undesi red a d m i n i s t r a t i v e  e f f o r t s .  Therefore,  t h e  al lowance 
f o r  s u f f i c i e n t l y  conserva t i ve  ac t i ons  i s  made ( i  .e., t o  
suspend CORE ALTERATIONS, movement o f  i r r a d i a t e d  f u e l  
assembl i e s  i n  t h e  secondary containment, and any a c t i v i t i e s  
t h a t  cou ld  r e s u l t  i n  i nadve r ten t  d r a i n i n g  o f  t h e  r e a c t o r  
vessel ) . 
Suspension o f  these a c t i v i t i e s  s h a l l  n o t  p rec lude  complet ion 
o f  a c t i o n s  t o  e s t a b l i s h  a sa fe  conserva t i ve  c o n d i t i o n .  
These ac t i ons  min imize t h e  p r o b a b i l i t y  o f  t h e  occurrence o f  
pos tu la ted  events. It i s  f u r t h e r  r e q u i r e d  t o  immediate ly  
i n i t i a t e  a c t i o n  t o  r e s t o r e  t h e  r e q u i r e d  i n v e r t e r s  and t o  
con t inue  t h i s  a c t i o n  u n t i l  r e s t o r a t i o n  i s  accompl i shed i n  
o rder  t o  p rov ide  t h e  necessary i n v e r t e r  power t o  t h e  p l a n t  
sa fe t y  systems. 

Notw i ths tand ing  performance o f  t h e  above conserva t i ve  
Required Act ions,  t h e  u n i t  i s  s t i l l  w i t h o u t  s u f f i c i e n t  AC 
v i t a l  power sources t o  operate i n  a sa fe  manner. Therefore, 
a c t i o n  must be i n i t i a t e d  t o  r e s t o r e  t h e  minimum r e q u i r e d  AC 
v i t a l  power sources and con t inue  u n t i l  t h e  LC0 requi rements 
a re  res to red .  

The Completion Time o f  immediately i s  cons i s ten t  w i t h  t h e  
r e q u i r e d  t imes f o r  ac t i ons  r e q u i r i n g  prompt a t t e n t i o n .  The 

(cont inued)  
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I n v e r t e r s  -Shutdown 
B  3.8.8 

BASES 

ACTIONS A.1. A.2.1, A.2.2. A.2.3. and A.2.4 (cont inued)  

r e s t o r a t i o n  o f  t h e  r e q u i r e d  i n v e r t e r s  should be completed as 
q u i c k l y  as poss ib l e  i n  o rde r  t o  min imize t h e  t ime  t h e  p l a n t  
s a f e t y  systems may be w i t hou t  power o r  powered f rom a  t h e  AC 
power supply  through i t s  480 V/120 V  bypass t rans fo rmer .  

SURVEILLANCE SR 3.8.8.1 
REQUIREMENTS 

Th i s  Su rve i l l ance  v e r i f i e s  t h a t  t h e  i n v e r t e r s  a re  
f u n c t i o n i n g  p r o p e r l y  w i t h  a1 1  r e q u i r e d  c i r c u i t  breakers 
c losed and AC v i t a l  buses energ ized f rom t h e  i n v e r t e r .  The 
v e r i f i c a t i o n  o f  p roper  vo l t age  and frequency ou tpu t  ensures 
t h a t  t h e  requ i red  power i s  r e a d i l y  a v a i l a b l e  f o r  t h e  
i ns t rumen ta t i on  and c o n t r o l  equipment connected t o  t h e  AC 
v i t a l  buses. The 7 day Frequency takes i n t o  account t h e  
redundant c a p a b i l i t y  o f  t h e  i n v e r t e r s  and o t h e r  i n d i c a t i o n s  
a v a i l a b l e  i n  t h e  c o n t r o l  room t h a t  a l e r t  t h e  ope ra to r  t o  
i n v e r t e r  ma l func t ions .  

REFERENCES 1. DCD T i e r  2, Chapter 6. 

2. DCD T i e r  2, Chapter 15. 
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D i s t r i b u t i o n  Systems-Operat ing 
B  3.8.9 

B  3.8 ELECTRICAL POWER SYSTEMS 

B 3.8.9 D i s t r i b u t i o n  Systems-Operat ing 

BASES 

BACKGROUND The o n s i t e  Class 1E AC and DC e l e c t r i c a l  power d i s t r i b u t i o n  
system i s  d i v i d e d  by d i v i s i o n  i n t o  t h r e e  independent AC and 
f o u r  independent DC and AC v i t a l  bus e l e c t r i c a l  power 
d i s t r i b u t i o n  subsystems. 

The pr imary  AC d i s t r i b u t i o n  system c o n s i s t s  o f  each 6.9 kV 
Engineered Safe ty  Feature (ESF) bus t h a t  has two separate 
and independent o f f s i t e  sources o f  power, as w e l l  as a  
ded ica ted  o n s i t e  d i e s e l  genera to r  (DG) source. Each 6.9 kV 
ESF bus i s  normal ly  connected t o  a  p r e f e r r e d  source. I f  a l l  
o f f s i t e  sources a re  unava i lab le ,  t h e  o n s i t e  emergency DGs 
supply  power t o  t h e  6.9 kV ESF buses. Cont ro l  power f o r  t h e  
6.9 kV breakers i s  supp l ied  f rom t h e  Class 1E b a t t e r i e s .  
A d d i t i o n a l  d e s c r i p t i o n  o f  t h i s  system may be found i n  t h e  
Bases f o r  LC0 3.8.1, "AC Sources-Operat ing," and t h e  Bases 
f o r  LC0 3.8.4, "DC Sources-Operat ing."  

The secondary p l a n t  AC d i s t r i b u t i o n  system i nc ludes  480 V 
ESF l o a d  cen ters  and associated loads,  motor c o n t r o l  
cen te rs ,  and t ransformers.  Each 480 V AC MCC i s  powered 
f rom i t s  d i v i s i o n a l  6.9 kV ESF Bus v i a  a  6.9 kV/480 V 
t ransformer.  

The 120 V AC v i t a l  buses A10, B10, C10, and D l 0  ( D i v i s i o n s  
I, 11, 111, and I V  r e s p e c t i v e l y )  a re  arranged i n  f o u r  l o a d  
groups and are  normal ly  powered f rom a  d i v i s i o n a l  480 V AC 
motor c o n t r o l  cen te r  (MCC) v i a  a  r e c t i f i e r ,  an i n v e r t e r ,  and 
a  s t a t i c  swi tch.  D i v i s i o n s  I, 11, and I 1 1  a re  no rma l l y  
powered f rom D i v i s i o n  I, 11, and I 1 1  480 V AC MCCs, 
r e s p e c t i v e l y .  D i v i s i o n  I V  i s  normal ly  powered f rom a  
D i v i s i o n  I 1  480 V AC MCC s ince  t h e r e  i s  no f o u r t h  d i v i s i o n  
o f  480 V AC. However, each o f  t h e  f o u r  DC e l e c t r i c a l  power 
d i s t r i b u t i o n  subsystems ( i n c l u d i n g  D i v i s i o n  I V )  i s  backed up 
by i t s  own b a t t e r y  bank and w i l l  a u t o m a t i c a l l y  supply  power 
( v i a  t h e  i n v e r t e r )  i n  t h e  event o f  l ow  vo l t age  ou tpu t  f rom 
t h e  r e c t i f i e r  (which would occur, f o r  example, i f  t h e  480 V 
AC d i v i s i o n a l  power i s  l o s t ) .  The Bases f o r  LC0 3.8.7, 
" I n v e r t e r s -  Operat ing," descr ibe  t h e  use o f  t h e  f o u r  DC 
subsystems. I n  t h e  event o f  an inoperab le  i n v e r t e r ,  an 
a l t e r n a t e  power supply  f o r  each 120 V AC v i t a l  bus i s  a  
d i v i s i o n a l  Class 1E 480 V/120 V bypass t rans fo rmer  powered 

(cont inued)  
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D i s t r i b u t i o n  Systems -Operat ing 
B 3.8.9 

BASES 

BACKGROUND from i t s  d i v i s i o n a l  480 V AC MCC; again, w i t h  no f o u r t h  
(cont inued)  d i v i s i o n  o f  480 V AC, t h e  a l t e r n a t e  power supply  t o  t h e  

D i v i s i o n  I V  120 V AC bus i s  a D i v i s i o n  I 1  480 V AC MCC. 

There a re  f o u r  independent 125 VDC e l e c t r i c a l  power 
d i s t r i b u t i o n  subsystems. The 1 i s t  o f  a l l  d i s t r i b u t i o n  buses 
i s  l oca ted  i n  Table B 3.8.9-1. 

APPLICABLE The i n i t i a l  cond i t i ons  o f  Design Basis  Accident  (DBA) and 
SAFETY ANALYSES t r a n s i e n t  analyses i n  DCD T i e r  2, Chapter 6 (Ref. 1) and 

Chapter 15 (Ref. 2),  assume ESF systems are  OPERABLE. The 
AC, DC, and AC v i t a l  bus e l e c t r i c a l  power d i s t r i b u t i o n  
systems are  designed t o  p rov ide  s u f f i c i e n t  capac i ty ,  
c a p a b i l i t y ,  redundancy, and re1  i a b i l  i t y  t o  ensure t h e  
a v a i l a b i l i t y  o f  necessary power t o  ESF systems so t h a t  t h e  
f u e l ,  Reactor Coolant System, and containment design l i m i t s  
a re  n o t  exceeded. These l i m i t s  a re  d iscussed i n  more d e t a i l  
i n  t h e  Bases f o r  Sec t ion  3.2, Power D i s t r i b u t i o n  L i m i t s ;  
Sec t ion  3.4, Reactor Coolant System (RCS); and Sec t ion  3.6, 
Containment Systems. 

The OPERABILITY o f  t h e  AC, DC, and AC v i t a l  bus e l e c t r i c a l  
power d i s t r i b u t i o n  systems i s  cons i s ten t  w i t h  t h e  i n i t i a l  
assumptions o f  t h e  acc iden t  analyses and i s  based upon 
meeting t h e  design bas i s  o f  t h e  p l a n t .  Th is  i nc l udes  
ma in ta in i ng  t h e  AC and DC e l e c t r i c a l  power sources and 
associated d i s t r i b u t i o n  systems OPERABLE d u r i n g  acc iden t  
cond i t i ons  i n  t h e  event o f :  

a. An assumed l o s s  o f  a l l  o f f s i t e  o r  o n s i t e  AC e l e c t r i c a l  
power; and 

b. A wors t  case s i n g l e  f a i l u r e .  

The AC, DC, and AC v i t a l  bus e l e c t r i c a l  power d i s t r i b u t i o n  
systems s a t i s f y  C r i t e r i o n  3 o f  t h e  NRC P o l i c y  Statement. 

(cont inued)  
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D i s t r i b u t i o n  Systems -Opera t ing  
B 3.8.9 

BASES 

LC0 The r e q u i r e d  AC, DC, and AC v i t a l  bus power d i s t r i b u t i o n  
subsystems l i s t e d  i n  Table B 3.8.9-1 ensure t h e  a v a i l a b i l i t y  
o f  AC, DC, and AC v i t a l  bus e l e c t r i c a l  power f o r  t h e  systems 
r e q u i r e d  t o  shu t  down t h e  r e a c t o r  and m a i n t a i n  i t  i n  a s a f e  
c o n d i t i o n  a f t e r  an a n t i c i p a t e d  ope ra t i ona l  occurrence (AOO) 
o r  a  pos tu l a ted  DBA. A l l  d i v i s i o n a l  AC, DC, and AC v i t a l  
bus e l e c t r i c a l  power p r imary  d i s t r i b u t i o n  subsystems a r e  
r e q u i r e d  t o  be OPERABLE. 

Ma in ta i n i ng  t h e  t h r e e  D i v i s i o n s  o f  AC and t h e  f o u r  D i v i s i o n s  
o f  DC and AC v i t a l  bus e l e c t r i c a l  power d i s t r i b u t i o n  
subsystems OPERABLE ensures t h a t  t h e  redundancy i nco rpo ra ted  
i n t o  t h e  des ign  o f  ESF systems i s  n o t  defeated.  Any two o f  
D i v i s i o n s  I, 11, and I 1 1  o f  t h e  AC, DC, and AC v i t a l  
d i s t r i b u t i o n  systems a re  capable o f  p r o v i d i n g  t h e  necessary 
e l e c t r i c a l  power t o  t h e  associated ESF components. I n  
a d d i t i o n ,  any two o f  D i v i s i o n s  I, 11, 111, and I V  o f  t h e  DC 
and AC v i t a l  d i s t r i b u t i o n  systems except  t h e  combinat ion o f  
D i v i s i o n s  I 1  and I V  systems (which a re  vu lne rab le  t o  common 
f a i l u r e  because o f  t h e i r  common AC power supply)  a r e  capable 
o f  p r o v i d i n g  t h e  necessary e l e c t r i c a l  power t o  t h e  
associated RPS and ECCS s a f e t y  system l o g i c  and c o n t r o l  
system components. Therefore, a  s i n g l e  f a i l u r e  w i t h i n  any 
system o r  w i t h i n  an e l e c t r i c a l  power d i s t r i b u t i o n  subsystem 
does n o t  prevent  sa fe  shutdown o f  t h e  r e a c t o r .  

OPERABLE AC, DC, and AC v i t a l  bus e l e c t r i c a l  power 
d i s t r i b u t i o n  subsystems r e q u i r e  t h e  assoc ia ted  buses ( l i s t e d  
i n  Table B 3.8.9-1) t o  be energ ized t o  t h e i r  p roper  
vo l tages.  With t h e  excep t ion  o f  a  spec ia l  s e t  o f  manual 
i n t e r l o c k s  through t h e  spare b a t t e r y  chargers, t h e r e  a re  no 
t i e  b reakers  between redundant s a f e t y  r e l a t e d  AC, DC, and AC 
v i t a l  bus power d i s t r i b u t i o n  subsystems. Th i s  p reven ts  any 
e l e c t r i c a l  ma l f unc t i on  i n  any power d i s t r i b u t i o n  subsystem 
f rom propagat ing  t o  a redundant subsystem, which cou ld  cause 
t h e  f a i l u r e  o f  t h e  redundant subsystem and a l o s s  o f  
e s s e n t i a l  s a f e t y  f unc t i on ( s )  . It does no t ,  however, 
p rec lude  redundant Class 1E 6.9 kV buses f rom be ing  powered 
f rom t h e  same o f f s i t e  c i r c u i t .  

(cont inued)  
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APPLICABILITY The e l e c t r i c a l  power d i s t r i b u t i o n  subsystems are  r e q u i r e d  t o  
be OPERABLE i n  MODES 1, 2, and 3 t o  ensure t h a t :  

a. Acceptable f u e l  des ign l i m i t s  and r e a c t o r  c o o l a n t  
pressure boundary l i m i t s  a re  n o t  exceeded as a  r e s u l t  
o f  AOOs o r  abnormal t r a n s i e n t s ;  and 

b. Adequate co re  c o o l i n g  i s  provided, and containment 
OPERABILITY and o t h e r  v i t a l  f u n c t i o n s  a re  mainta ined,  
i n  t h e  event o f  a  p o s t u l a t e d  DBA. 

E l e c t r i c a l  power d i s t r i b u t i o n  subsystem requi rements f o r  
MODES 4  and 5  a re  covered i n  t h e  Bases f o r  LC0 3.8.10, 
" D i s t r i b u t i o n  Systems-Shutdown." 

ACTIONS A.1. A.2. A.3, and A.4 

Wi th one o r  more r e q u i r e d  AC buses, l o a d  cen ters ,  motor 
c o n t r o l  cen te rs ,  o r  d i s t r i b u t i o n  panels  (except  AC v i t a l  
buses), i n  one d i v i s i o n  inoperable,  t h e  remain ing AC 
e l e c t r i c a l  power d i s t r i b u t i o n  subsystems ( o t h e r  d i v i s i o n s )  
a re  capable o f  suppor t ing  t h e  minimum s a f e t y  f u n c t i o n s  
necessary t o  shut  down t h e  r e a c t o r  and ma in ta in  i t  i n  a  sa fe  
shutdown cond i t i on ,  assuming no s i n g l e  f a i l u r e .  The o v e r a l l  
r e l i a b i l i t y  i s  reduced, however, because a  s i n g l e  f a i l u r e  i n  
t h e  remain ing power d i s t r i b u t i o n  subsystems cou ld  r e s u l t  i n  
t h e  minimum r e q u i r e d  ESF f u n c t i o n s  n o t  be ing  supported. 
Therefore,  t h e  requ i red  AC buses, l o a d  cen ters ,  motor 
c o n t r o l  centers,  and d i s t r i b u t i o n  panels  must be r e s t o r e d  t o  
OPERABLE s t a t u s  w i t h i n  72 hours. 

The Cond i t i on  A  wors t  scenar io  i s  one d i v i s i o n  w i t h o u t  
AC power ( i . e . ,  no o f f s i t e  power t o  t h e  d i v i s i o n  and t h e  
assoc ia ted  DG inoperab le ) .  I n  t h i s  Cond i t ion ,  t h e  u n i t  i s  
more vu lne rab le  t o  a  complete l o s s  o f  AC power. I f  
Cond i t i on  A  i s  entered, Required A c t i o n  A.5 a l l ows  72 hours 
t o  r e s t o r e  t h e  inoperab le  AC e l e c t r i c a l  power d i s t r i b u t i o n  
subsystem t o  OPERABLE s ta tus ,  p rov ided  t h e  combustion 
t u r b i n e  generator  (CTG) i s  v e r i f i e d  f u n c t i o n a l  th rough 
t e s t i n g  w i t h i n  12 hours and i t s  c a p a b i l i t y  o f  be ing  a l i gned  
t o  t h e  o t h e r  OPERABLE ESF buses i s  v e r i f i e d ,  i n i t i a l l y  
w i t h i n  12 hours, and once pe r  8  hours t h e r e a f t e r .  The 
f u n c t i o n a l  c a p a b i l i t y  o f  t h e  CTG i s  v e r i f i e d  i n  t h i s  
Cond i t i on  t o  be capable o f  be ing  a l i gned  t o  t h e  OPERABLE ESF 

(cont inued)  
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buses t o  p rov ide  a backup power source d u r i n g  a l o s s  o f  a l l  
AC event.  A t  t h e  same t ime, t h e  u n i t  ope ra to rs '  a t t e n t i o n  
should be focused on m in im iz i ng  t h e  p o t e n t i a l  f o r  l o s s  o f  
power t o  t h e  remain ing two d i v i s i o n s  by  s t a b i l i z i n g  t h e  
u n i t ,  and on r e s t o r i n g  power t o  t h e  a f f e c t e d  d i v i s i o n .  The 
72 hour t ime l i m i t  be fo re  r e q u i r i n g  a u n i t  shutdown i n  t h i s  
Cond i t i on  i s  acceptable because: 

a. There i s  p o t e n t i a l  f o r  decreased s a f e t y  i f  t h e  u n i t  
opera to rs '  a t t e n t i o n  i s  d i v e r t e d  f rom t h e  eva lua t i ons  
and ac t i ons  necessary t o  r e s t o r e  power t o  t h e  a f f e c t e d  
d i v i s i o n  t o  t h e  ac t i ons  assoc ia ted  w i t h  t a k i n g  t h e  
u n i t  t o  shutdown w i t h i n  t h i s  t ime  l i m i t .  

b. The p o t e n t i a l  f o r  an event i n  con junc t i on  w i t h  a 
s i n g l e  f a i l u r e  o f  a  redundant component i n  t h e  
d i v i s i o n  w i t h  AC power. (The redundant component i s  
v e r i f i e d  OPERABLE i n  accordance w i t h  
S p e c i f i c a t i o n  5.8, "Sa fe ty  Func t ion  Determina t ion  
Program (SFDP).") 

The second Completion Time f o r  Required A c t i o n  A.4 
es tab l i shes  a l i m i t  on t h e  maximum t ime  a l lowed f o r  any 
combinat ion o f  r equ i red  d i s t r i b u t i o n  subsystems t o  be 
inoperab le  d u r i n g  any s i n g l e  cont iguous occurrence o f  
f a i l i n g  t o  meet t h e  LCO. I f  Cond i t i on  A i s  en te red  wh i le ,  
f o r  instance,  a DC bus i s  inoperab le  and subsequently 
r e tu rned  t o  OPERABLE s ta tus ,  t h e  LC0 may a l ready  have been 
n o t  met f o r  up t o  72 hours. Th i s  s i t u a t i o n  cou ld  l e a d  t o  a 
t o t a l  d u r a t i o n  o f  6 days, s ince  i n i t i a l  f a i l u r e  o f  t h e  LCO, 
t o  r e s t o r e  t h e  AC d i s t r i b u t i o n  system. A t  t h i s  t ime,  a DC 
c i r c u i t  cou ld  again become inoperable,  and AC d i s t r i b u t i o n  
cou ld  be r e s t o r e d  OPERABLE. Th i s  cou ld  con t inue  
i n d e f i n i t e l y .  

Th is  Completion Time a l lows f o r  an except ion  t o  t h e  normal 
" t ime  zero"  f o r  beginning t h e  a l lowed outage t i m e  "c lock."  
Th i s  r e s u l t s  i n  e s t a b l i s h i n g  t h e  " t ime  zero"  a t  t h e  t ime  t h e  
LC0 was i n i t i a l l y  n o t  met, i ns tead  o f  a t  t h e  t ime  
Cond i t i on  A was entered.  The 7 day Complet ion Time i s  an 
acceptable l i m i t a t i o n  on t h i s  p o t e n t i a l  t o  f a i l  t o  meet t h e  
LC0 i n d e f i n i t e l y .  

(cont inued)  
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Required A c t i o n  A.2 i s  s p e c i f i e d  so t h a t  app rop r i a te  a c t i o n s  
a r e  implemented i n  accordance w i t h  t h e  a f f e c t e d  r e q u i r e d  
f ea tu res  o f  LC0 3.4.7 f o r  RHR Shutdown Coo l ing  i n  MODE 3. 

B.1 and B.2 

With one AC v i t a l  bus inoperable,  t h e  remain ing OPERABLE AC 
v i t a l  buses a re  capable o f  suppor t ing  t h e  minimum s a f e t y  
f u n c t i o n s  necessary t o  shut  down and ma in ta in  t h e  u n i t  i n  
t h e  sa fe  shutdown c o n d i t i o n .  Ove ra l l  t r i p  r e l i a b i l i t y  i s  
mainta ined,  however, because t h e  v i t a l  AC buses supply  power 
t o  t h e  RPS/MSIV l o g i c  and c o n t r o l  (one o f  f o u r  RPS/MSIV 
channel t r i p  i n  SSLC on l o s s  o f  power), t o  redundant scram 
p i l o t  and MSIV p i l o t  so lenoids,  NMS, and PRRM. Therefore,  
t h e  r e q u i r e d  AC v i t a l  bus can be r e s t o r e d  t o  OPERABLE s t a t u s  
w i t h i n  72 hours. 

Cond i t i on  B represents  one AC v i t a l  bus w i t h o u t  power; 
p o t e n t i a l l y  bo th  t h e  DC source and t h e  assoc ia ted  AC source 
nonfunc t ion ing .  I n  t h i s  s i t u a t i o n ,  t h e  p l a n t  i s  
s i g n i f i c a n t l y  more vu lne rab le  t o  a complete l o s s  o f  a l l  
n o n i n t e r r u p t i b l e  power. It i s ,  t he re fo re ,  impe ra t i ve  t h a t  
t h e  ope ra to r ' s  a t t e n t i o n  focus on s t a b i l i z i n g  t h e  p l a n t ,  
m in im iz i ng  t h e  p o t e n t i a l  f o r  l o s s  o f  power t o  t h e  remain ing 
t h r e e  v i t a l  buses, and r e s t o r i n g  power t o  t h e  a f f e c t e d  v i t a l  
bus. 

The AC v i t a l  buses do no t  p rov ide  power t o  t h e  SSLC f o r  t h e  
ECCS. Therefore,  t h e  72-hour Completion Time i s  spec i f i ed .  
The 72-hour Completion Time a l s o  takes i n t o  account t h e  
importance t o  s a f e t y  o f  r e s t o r i n g  t h e  AC v i t a l  bus t o  
OPERABLE s ta tus ,  t h e  redundant c a p a b i l i t y  a f f o r d e d  by t h e  
o t h e r  OPERABLE v i t a l  buses, and t h e  low p r o b a b i l i t y  o f  a  DBA 
occu r r i ng  du r i ng  t h i s  pe r i od .  

The second Completion Time f o r  Required Ac t i on  B . l  
es tab l i shes  a l i m i t  on t h e  maximum t ime  a l lowed f o r  any 
combinat ion o f  r equ i red  d i s t r i b u t i o n  subsystems t o  be 
inoperab le  d u r i n g  any s i n g l e  cont iguous occurrence o f  
f a i l i n g  t o  meet t h e  LCO. I f  Cond i t i on  B i s  en te red  wh i le ,  
f o r  instance,  an AC bus i s  inoperab le  and subsequently 
r e tu rned  OPERABLE, t h e  LC0 may a l ready  have n o t  been met f o r  
up t o  72 hours. Th is  s i t u a t i o n  cou ld  l e a d  t o  a t o t a l  

(cont inued)  
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d u r a t i o n  o f  3  days, s ince  i n i t i a l  f a i l u r e  o f  t h e  LCO, f o r  
r e s t o r i n g  t he  v i t a l  bus d i s t r i b u t i o n  system. A t  t h i s  t ime, 
an AC d i v i s i o n  cou ld  again become inoperable,  and v i t a l  bus 
d i s t r i b u t i o n  cou ld  be res to red  t o  OPERABLE. Th is  cou ld  
con t inue  i n d e f i n i t e l y .  

Th is  Completion Time a l lows f o r  an except ion  t o  t h e  normal 
" t ime  zero"  f o r  beginning t h e  a l lowed outage t i m e  "c lock."  
Th i s  al lowance r e s u l t s  i n  e s t a b l i s h i n g  t he  " t ime  zero"  a t  
t h e  t ime  t h e  LC0 was i n i t i a l l y  n o t  met, i ns tead  o f  a t  t h e  
t ime  t h a t  Cond i t ion  B was entered. The 7-day Complet ion Time 
i s  an acceptable l i m i t a t i o n  on t h i s  p o t e n t i a l  o f  f a i l i n g  t o  
meet t h e  LC0 i n d e f i n i t e l y .  

Ac t i on  8.2 i s  s p e c i f i e d  so t h a t  app rop r i a te  r e s t r i c t i o n s  a re  
implemented i n  accordance w i t h  t he  a f f e c t e d  r e q u i r e d  
f ea tu re (s )  o f  t he  LCOs' ACTIONS. 

C .1  and C.2 

I n  Cond i t ion  C, t he  D i v i s i o n  I V  AC v i t a l  bus and one o t h e r  
v i t a l  bus a re  inoperable.  Because t h i s  c o n d i t i o n  i s  more 
severe than t h a t  o f  Cond i t ion  B, o n l y  2 hours a re  a l lowed t o  
r e s t o r e  one o f  t h e  inoperab le  AC v i t a l  buses t o  OPERABLE 
s ta tus .  Th is  2 hour Completion Time r e f l e c t s  a reasonable 
t ime  t o  assess u n i t  s t a tus  as a f u n c t i o n  o f  t h e  two 
inoperab le  AC v i t a l  buses and, i f  one o f  t he  buses i s  n o t  
r es to red  t o  OPERABLE s ta tus ,  t o  prepare t o  e f f e c t  an o r d e r l y  
and sa fe  u n i t  shutdown. 

D.1. D.2. D.3, and D.4 

With one DC e l e c t r i c a l  power d i s t r i b u t i o n  subsystem f rom 
D i v i s i o n  I, 11, o r  111 inoperable,  t h e  remain ing DC 
e l e c t r i c a l  power d i s t r i b u t i o n  subsystems are  capable o f  
suppor t ing  t he  minimum s a f e t y  f unc t i ons  necessary t o  shut  
down the  r e a c t o r  and ma in ta in  i t  i n  a safe shutdown 
cond i t i on ,  assuming no s i n g l e  f a i l u r e .  The o v e r a l l  
r e1  i a b i  1  i t y  i s  reduced, however, because a s i n g l e  f a i l u r e  i n  
t h e  remain ing DC e l e c t r i c a l  power d i s t r i b u t i o n  subsystems 
(except D i v i s i o n  IV)  cou ld  r e s u l t  i n  t he  minimum r e q u i r e d  
ESF func t i ons  n o t  being supported. 

(cont inued)  
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I f  Cond i t ion  D i s  entered, Required A c t i o n  D.4 a l l ows  72 
hours t o  r e s t o r e  t h e  inoperab le  DC e l e c t r i c a l  power 
d i s t r i b u t i o n  subsystem t o  OPERABLE s ta tus ,  p rov ided  t h e  
combustion t u r b i n e  genera to r  (CTG) i s  v e r i f i e d  f u n c t i o n a l  
through t e s t i n g  w i t h i n  12 hours and i t s  c a p a b i l i t y  o f  be ing  
a l i gned  t o  t h e  two una f f ec ted  ESF buses i s  v e r i f i e d ,  
i n i t i a l l y  w i t h i n  12 hours, and once per  8 hours t h e r e a f t e r .  
One AC e l e c t r i c a l  d i v i s i o n  and i t s  loads  a re  a f f e c t e d  by  
l o s s  o f  a  DC e l e c t r i c a l  power d i s t r i b u t i o n  subsystem because 
t h e  DC e l e c t r i c a l  power subsystem prov ides  c o n t r o l  f unc t i ons  
t o  i t s  associated d i v i s i o n a l  DG, AC d i s t r i b u t i o n  c i r c u i t  
breakers, and o the r  AC loads.  Because a DG, i t s  assoc ia ted  
AC d i s t r i b u t i o n  system, and RCIC(Div. I )  a re  impacted by t h e  
l o s s  o f  t h e  DC e l e c t r i c a l  power d i s t r i b u t i o n  subsystem, t h e  
f u n c t i o n a l  c a p a b i l i t y  o f  t h e  CTG i s  v e r i f i e d  i n  t h i s  
Cond i t ion  t o  be capable o f  be ing a l i gned  t o  t h e  una f f ec ted  
ESF buses t o  p rov ide  a backup power source d u r i n g  a l o s s  o f  
a l l  AC power event.  

Cond i t i on  D represents  one d i v i s i o n  ( e i t h e r  D i v i s i o n  I, 11, 
o r  111) w i t hou t  adequate DC power, p o t e n t i a l l y  w i t h  bo th  t h e  
b a t t e r y  s i g n i f i c a n t l y  degraded and t h e  assoc ia ted  charger  
non func t ion ing .  I n  t h i s  s i t u a t i o n ,  t h e  p l a n t  i s  
s i g n i f i c a n t l y  more vu lnerab le  t o  a complete l o s s  o f  a l l  DC 
power. It i s ,  t he re fo re ,  impe ra t i ve  t h a t  t h e  opera to r ' s  
a t t e n t i o n  focus on s t a b i l i z i n g  t h e  p l a n t ,  m in im iz i ng  t h e  
p o t e n t i a l  f o r  l o s s  o f  power t o  t h e  remain ing d i v i s i o n s ,  and 
r e s t o r i n g  power t o  t h e  a f f e c t e d  d i v i s i o n .  

The second Completion Time f o r  Required Ac t i on  D.4 
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  r equ i red  d i s t r i b u t i o n  subsystems t o  be 
inoperab le  du r i ng  any s i n g l e  cont iguous occurrence o f  
f a i l i n g  t o  meet t h e  LCO. I f  Cond i t i on  D i s  en te red  wh i le ,  
f o r  ins tance ,  an AC bus i s  inoperab le  and subsequently 
r e tu rned  OPERABLE, t h e  LC0 may a l ready  have been n o t  met f o r  
up t o  72 hours. Th is  s i t u a t i o n  cou ld  l e a d  t o  a t o t a l  
d u r a t i o n  o f  6 days, s ince  i n i t i a l  f a i l u r e  o f  t h e  LCO, t o  
r e s t o r e  t h e  DC d i s t r i b u t i o n  system. A t  t h i s  t ime,  an AC 
d i v i s i o n  cou ld  again become inoperable,  and DC d i s t r i b u t i o n  
cou ld  be res to red  OPERABLE. Th is  cou ld  con t i nue  
i n d e f i n i t e l y .  

(cont inued)  
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BASES 

ACTIONS P.1. D.2. D.3, and 0.4 (continued) 
(continued) 

This Completion Time al lows f o r  an exception t o  the normal 
"t ime zero" f o r  beginning the allowed outage t ime "c lock."  
This allowance r e s u l t s  i n  es tab l ish ing the "t ime zero" a t  
the t ime the LCD was i n i t i a l l y  not  met, instead o f  the t ime 
Condit ion C was entered. The 7-day Completion Time i s  an 
acceptable l i m i t a t i o n  on t h i s  po ten t ia l  o f  f a i l i n g  t o  meet 
the LC0 i n d e f i n i t e l y .  

Act ion D.l i s  spec i f ied  so t h a t  appropriate r e s t r i c t i o n s  are 
implemented i n  accordance w i th  the a f fec ted requ i red 
feature(s)  o f  the LCOs' ACTIONS. 

I n  Condit ion E, the D iv i s ion  I V  DC e l e c t r i c a l  power 
d i s t r i b u t i o n  subsystem i s  inoperable. Required Actions E.l 
allows 2 hours t o  declare a f fec ted requ i red features 
inoperable. D iv i s ion  I V  i s  less  c r i t i c a l  than the  other 
three DC e l e c t r i c a l  power d i s t r i b u t i o n  subsystems because o f  
i t s  l i m i t e d  r o l e  i n  ac tuat ing safe ty  r e l a t e d  funct ions.  I t s  
l oss  i s  not  as c r i t i c a l  as a  l oss  o f  one o f  the other DC 
d i s t r i b u t i o n  subsystems, and the less  r e s t r i c t i v e  ACTIONS o f  
a f fec ted LCOs are appropriate. 

F . l  and F.2  

I n  Condit ion F,  the  D iv i s ion  I V  DC e l e c t r i c a l  power 
d i s t r i b u t i o n  subsystem and one other DC d i s t r i b u t i o n  
subsystem are inoperable. Because t h i s  cond i t ion  i s  more 
severe than tha t  o f  Condit ion E, only 2  hours are allowed t o  
res tore  one o f  the inoperable DC d i s t r i b u t i o n  subsystems t o  
OPERABLE status.  This 2 hour Completion Time r e f l e c t s  a  
reasonable time t o  assess u n i t  s ta tus  as a  func t ion  o f  the 
two inoperable DC d i s t r i b u t i o n  subsystems and, i f  one o f  the 
subsystems i s  not  restored t o  OPERABLE status, t o  prepare t o  
e f f e c t  an o rde r l y  and safe u n i t  shutdown. 

G . l  and 6.2 

I f  the inoperable e l e c t r i c a l  power d i s t r i b u t i o n  system 
cannot be restored t o  OPERABLE s ta tus  w i t h i n  the associated 
Completion Times, the  p l a n t  must be bought t o  a  MODE i n  

(continued) 
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BASES 

ACTIONS G . l  and 6 .7  (cont inued)  
(cont inued)  

which t h e  LCD does n o t  apply .  To achieve t h i s  s ta tus ,  t h e  
p l a n t  must be brought  t o  a t  l e a s t  MODE 3 w i t h i n  12 hours and 
t o  MODE 4 w i t h i n  36 hours. The a l lowed Complet ion Times a re  
reasonable, based on ope ra t i ng  experience, t o  reach t h e  
r e q u i r e d  p l a n 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 
o r d e r l y  manner and w i t h o u t  cha l l eng ing  p l a n t  systems. 

SURVEILLANCE SR 3.8.9.1 
REQUIREMENTS 

Meeting t h i s  Su rve i l l ance  v e r i f i e s  t h a t  t h e  AC, DC, and AC 
v i t a l  bus e l e c t r i c a l  power d i s t r i b u t i o n  systems a r e  
f u n c t i o n i n g  p rope r l y ,  w i t h  a l l  t h e  r e q u i r e d  c i r c u i t  breakers 
c losed  and t h e  buses energ ized from normal Dower. The 
v e r i f i c a t i o n  o f  p roper  vo i tage  a v a i l a b i l i t y ' o n  t h e  buses 
ensures t h a t  t h e  requ i r ed  power i s  r e a d i l y  a v a i l a b l e  f o r  
mot ive  as w e l l  as c o n t r o l  f unc t i ons  f o r  c r i t i c a l  system 
loads  connected t o  these buses. The 7 day Frequency takes  
i n t o  account t h e  redundant c a p a b i l i t y  o f  t h e  AC, DC, and AC 
v i t a l  bus e l e c t r i c a l  power d i s t r i b u t i o n  subsystems, and 
o t h e r  i n d i c a t i o n s  a v a i l a b l e  i n  t h e  c o n t r o l  room t h a t  a l e r t  
t h e  opera to r  t o  subsystem mal func t ions .  

REFERENCES 1. DCD T i e r  2, Chapter 6. 

2. DCD T i e r  2, Chapter 15. 

3. Regulatory  Guide 1.93, December 1974. 

ABWR TS   Design Control DocumentITier 2 

25A5675AU Revision 5



D i s t r i b u t i o n  Systems-Operat ing 
B 3.8.9 

Table B 3.8.9-1 (page 1 o f  1) 
AC, DC, and AC V i t a l  Bus E l e c t r i c a l  Power D i s t r i b u t i o n  System 

Power Center 

D i s t r i b u t i o n  

Motor Cont ro l  

DISTRIBUTION 

d i s t r i b u t i o n  system i s  a subsystem. 
** The b a t t e r y  charger  f o r  D i v i s i o n  4 DC subsystem i s  powered by a D i v i s i o n  2 

480 V AC motor c o n t r o l  cen te r .  
*** The normal power source f o r  t h e  D i v i s i o n  4 AC v i t a l  bus subsystem i s  a 

D i v i s i o n  2 480 V AC motor c o n t r o l  cen te r .  
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B 3.8 ELECTRICAL POWER SYSTEMS 

B 3.8.10 D i s t r i b u t i o n  Systems -Shutdown 

BASES 

BACKGROUND A d e s c r i p t i o n  o f  t h e  AC, DC, and AC v i t a l  bus e l e c t r i c a l  
power d i s t r i b u t i o n  systems i s  p rov ided  i n  t h e  Bases f o r  
LC0 3.8.9, " D i s t r i b u t i o n  Systems-Operat ing." 

APPLICABLE 
SAFETY ANALYSES 

The i n i t i a l  cond i t i ons  o f  Design Basis  Accident  and 
t r a n s i e n t  analyses i n  DCD T i e r  2, Chapter 6 (Ref. 1) and 
Chapter 15 (Ref. 2), assume Engineered Safe ty  Feature (ESF) 
systems are  OPERABLE. The AC, DC, and AC v i t a l  bus 
e l e c t r i c a l  power d i s t r i b u t i o n  systems are  designed t o  
p rov ide  s u f f i c i e n t  capac i ty ,  c a p a b i l i t y ,  redundancy, and 
r e l i a b i l i t y  t o  ensure t h e  a v a i l a b i l i t y  o f  necessary power t o  
ESF systems so t h a t  t h e  f u e l ,  Reactor Coolant System, and 
containment design l i m i t s  a re  n o t  exceeded. 

The OPERABILITY o f  t h e  AC, DC, and AC v i t a l  bus e l e c t r i c a l  
power d i s t r i b u t i o n  system i s  cons i s ten t  w i t h  t h e  i n i t i a l  
assumptions o f  t h e  acc iden t  analyses and t h e  requi rements 
f o r  t h e  supported systems' OPERABILITY. 

The OPERABILITY o f  t h e  minimum AC, DC, and AC v i t a l  bus 
e l e c t r i c a l  power sources and associated power d i s t r i b u t i o n  
subsystems d u r i n g  MODES 4 and 5 ensures t h a t :  

a. The f a c i l i t y  can be mainta ined i n  t h e  shutdown o r  
r e f u e l i n g  c o n d i t i o n  f o r  extended per iods ;  

b. S u f f i c i e n t  i ns t rumen ta t i on  and c o n t r o l  c a p a b i l i t y  i s  
a v a i l a b l e  f o r  mon i t o r i ng  and ma in ta in i ng  t h e  u n i t  
s t a tus ;  and 

c.  Adequate power i s  p rov ided  t o  m i t i g a t e  events 
pos tu la ted  d u r i n g  shutdown, such as an i nadve r ten t  
d r a i n  down o f  t h e  vessel o r  a f u e l  hand l ing  acc ident .  

The AC and DC e l e c t r i c a l  power d i s t r i b u t i o n  systems s a t i s f y  
C r i t e r i o n  3 o f  t h e  NRC P o l i c y  Statement. 

(cont inued)  
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BASES (cont inued)  

LC0 Various combinat ions o f  subsystems, equipment, and 
components are r e q u i r e d  OPERABLE by o t h e r  LCOs, depending on 
t h e  s p e c i f i c  p l a n t  c o n d i t i o n .  I m p l i c i t  i n  those 
requirements i s  t h e  r e q u i r e d  OPERABILITY o f  necessary 
suppor t  r e q u i r e d  fea tu res .  Th is  LC0 e x p l i c i t l y  r e q u i r e s  
ene rg i za t i on  o f  t h e  p o r t i o n s  o f  t h e  e l e c t r i c a l  d i s t r i b u t i o n  
system necessary t o  suppor t  OPERABILITY o f  Technical  
S p e c i f i c a t i o n s '  r e q u i r e d  systems, equipment, and 
components-both s p e c i f i c a l l y  addressed by  t h e i r  own LCOs, 
and imp1 i c i t l y  r equ i red  by t h e  d e f i n i t i o n  o f  OPERABILITY. 

Ma in ta i n i ng  these p o r t i o n s  o f  t h e  d i s t r i b u t i o n  system 
energ ized ensures 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  power t o  
operate t h e  p l a n t  i n  a sa fe  manner t o  m i t i g a t e  t h e  
consequences o f  pos tu la ted  events d u r i n g  shutdown (e.g., 
f u e l  hand l ing  acc idents and i nadve r ten t  r e a c t o r  vessel  d r a i n  
down). 

APPLICABILITY The AC and DC e l e c t r i c a l  power d i s t r i b u t i o n  subsystems 
r e q u i r e d  t o  be OPERABLE i n  MODES 4 and 5 and d u r i n g  movement 
o f  i r r a d i a t e d  f u e l  assemblies i n  t h e  secondary containment 
p rov ide  assurance t h a t :  

a. Systems t o  p rov ide  adequate coo lan t  i nven to ry  makeup 
are  a v a i l a b l e  f o r  t h e  i r r a d i a t e d  f u e l  i n  t h e  core  i n  
case of an i nadve r ten t  d r a i n  down o f  t h e  r e a c t o r  
vessel ; 

b. Systems needed t o  m i t i g a t e  a f u e l  hand1 i n g  acc iden t  
a re  a v a i l  able; 

c .  Systems necessary t o  m i t i g a t e  t h e  e f f e c t s  o f  events 
t h a t  can l e a d  t o  core damage d u r i n g  shutdown a re  
ava i l ab le ;  and 

d. Ins t rumenta t ion  and c o n t r o l  c a p a b i l i t y  i s  a v a i l a b l e  
f o r  mon i t o r i ng  and ma in ta in i ng  t h e  u n i t  i n  a c o l d  
shutdown o r  r e f u e l i n g  cond i t i on .  

The AC, DC, and AC v i t a l  bus e l e c t r i c a l  power d i s t r i b u t i o n  
subsystem requirements f o r  MODES 1, 2, and 3 a re  covered i n  
LC0 3.8.9. 

(cont inued)  
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BASES (cont inued)  

ACTIONS A.1. A.2.1. A.2.2. A.2.3, A.2.4. and A.2.5 

Although redundant r e q u i r e d  f ea tu res  may r e q u i r e  redundant 
d i v i s i o n s  o f  e l e c t r i c a l  power d i s t r i b u t i o n  subsystems t o  be 
OPERABLE, one OPERABLE d i s t r i b u t i o n  subsystem d i v i s i o n  may 
be capable o f  suppor t ing  s u f f i c i e n t  r e q u i r e d  f ea tu res  t o  
a l l o w  c o n t i n u a t i o n  o f  CORE ALTERATIONS, f u e l  movement, and 
opera t ions  w i t h  a  p o t e n t i a l  f o r  d r a i n i n g  t h e  r e a c t o r  vessel .  
By a l l o w i n g  t h e  o p t i o n  t o  dec la re  r e q u i r e d  f ea tu res  
assoc ia ted  w i t h  an inoperab le  d i s t r i b u t i o n  subsystem 
inoperable,  app rop r i a te  r e s t r i c t i o n s  a re  implemented i n  
accordance w i t h  t h e  a f f e c t e d  d i s t r i b u t i o n  subsystem LCO's 
Required Ac t ions .  I n  many instances,  t h i s  o p t i o n  may 
i n v o l v e  undesi red a d m i n i s t r a t i v e  e f f o r t s .  Therefore, t h e  
al lowance f o r  s u f f i c i e n t l y  conse rva t i ve  ac t i ons  i s  made 
( i  e .  t o  suspend CORE ALTERATIONS, d u r i n g  movement o f  
i r r a d i a t e d  f u e l  assemblies i n  t h e  secondary containment and 
any a c t i v i t i e s  t h a t  cou ld  r e s u l t  i n  i nadve r ten t  d r a i n i n g  o f  
t h e  r e a c t o r  vessel ) . 
Suspension o f  these a c t i v i t i e s  s h a l l  n o t  p rec lude  complet ion 
o f  ac t i ons  t o  e s t a b l i s h  a  sa fe  conserva t i ve  c o n d i t i o n .  
These ac t i ons  min imize t h e  p r o b a b i l i t y  o f  t h e  occurrence o f  
pos tu la ted  events. It i s  f u r t h e r  r e q u i r e d  t o  immediate ly  
i n i t i a t e  a c t i o n  t o  r e s t o r e  t h e  r e q u i r e d  AC and DC e l e c t r i c a l  
power d i s t r i b u t i o n  subsystems and t o  con t i nue  t h i s  a c t i o n  
u n t i l  r e s t o r a t i o n  i s  accomplished i n  o rde r  t o  p rov ide  t h e  
necessary power t o  t h e  p l a n t  s a f e t y  systems. 

Notw i ths tand ing  performance o f  t h e  above conse rva t i ve  
Required Act ions,  a  requ i red  r e s i d u a l  heat  removal -shutdown 
c o o l i n g  (RHR-SDC) subsystem may be inoperable.  I n  t h i s  
case, these Required Ac t ions  o f  Cond i t i on  A  do n o t  
adequately address t h e  concerns r e l a t i n g  t o  coo lan t  
c i r c u l a t i o n  and heat removal. Pursuant t o  LC0 3.0.6, t h e  
RHR-SDC ACTIONS would n o t  be entered. Therefore, t h e  
Required Ac t ions  o f  Cond i t ion  A  d i r e c t  d e c l a r i n g  RHR-SDC 
inoperable,  which r e s u l t s  i n  t a k i n g  t h e  app rop r i a te  RHR-SDC 
ACTIONS. 

The Completion Time o f  immediate ly  i s  c o n s i s t e n t  w i t h  t h e  
r e q u i r e d  t imes f o r  ac t i ons  r e q u i r i n g  prompt a t t e n t i o n .  The 
r e s t o r a t i o n  o f  t h e  requ i red  d i s t r i b u t i o n  subsystems should 
be completed as q u i c k l y  as poss ib l e  i n  o rde r  t o  min imize  t h e  
t ime t h e  p l a n t  s a f e t y  systems may be w i t h o u t  power. 

(cont inued)  
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BASES (continued) 

SURVEILLANCE SR 3.8.10.1 
REQUIREMENTS 

This Survei l lance v e r i f i e s  t h a t  the AC. DC, and AC v i t a l  bus 
e l e c t r i c a l  power d i s t r i b u t i o n  subsystem i s ' f u n c t i o n i n g  
proper ly,  w i th  the buses energized. The v e r i f i c a t i o n  o f  
proper voltage a v a i l a b i l i t y  on the buses ensures t h a t  the 
required power i s  r e a d i l y  ava i lab le  f o r  motive as wel l  as 
con t ro l  funct ions f o r  c r i t i c a l  system loads connected t o  
these buses. The 7 day Frequency takes i n t o  account the 
redundant c a p a b i l i t y  o f  the e l e c t r i c a l  power d i s t r i b u t i o n  
subsystems, as wel l  as other i nd ica t ions  ava i lab le  i n  the 
cont ro l  room t h a t  a l e r t  the operator t o  subsystem 
malfunctions. 

REFERENCES 1. DCD T ie r  2, Chapter 6. 

2. DCD T ie r  2, Chapter 15. 
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B 3.8 ELECTRICAL POWER SYSTEMS 

B 3.8.11 AC Sources-Shutdown (Low Water Level )  

BASES 

BACKGROUND A d e s c r i p t i o n  o f  t h e  AC sources i s  p rov ided  i n  t h e  Bases f o r  
LC0 3.8.1, "AC Sources -Operat ing.  " 

APPLICABLE 
SAFETY ANALYSES 

The OPERABILITY o f  t h e  minimum AC sources d u r i n g  MODE 4 and 
MODE 5 w i t h  water  l e v e l  i n  t h e  r e f u e l i n g  c a v i t y  < 7.0 
meters above t h e  r e a c t o r  pressure vessel f l ange  ensures 
t h a t :  

a. The u n i t  can be mainta ined i n  t h e  shutdown or  
r e f u e l i n g  c o n d i t i o n  f o r  extended per iods ;  

b. S u f f i c i e n t  i ns t rumen ta t i on  and c o n t r o l  c a p a b i l i t y  i s  
a v a i l a b l e  f o r  mon i t o r i ng  and ma in ta in i ng  t h e  u n i t  
s t a tus ;  and 

c.  Adequate AC e l e c t r i c a l  power i s  p rov ided  t o  m i t i g a t e  
events pos tu la ted  d u r i n g  shutdown, such as an 
i nadve r ten t  d r a i n  down o f  t h e  vessel ,  l o s s  o f  decay 
heat  removal, o r  a f u e l  hand l ing  acc iden t .  

I n  genera l ,  when t h e  u n i t  i s  shut  down t h e  Technical  
S p e c i f i c a t i o n s  (TS) requirements ensure t h a t  t h e  u n i t  has 
t h e  c a p a b i l i t y  t o  m i t i g a t e  t h e  consequences o f  pos tu la ted  
acc idents.  However, assuming a s i n g l e  f a i l u r e  and 
concurrent  l o s s  o f  a l l  o f f s i t e  o r  l o s s  o f  a l l  o n s i t e  power 
i s  n o t  r equ i red .  The r a t i o n a l e  f o r  t h i s  i s  based on t h e  
f a c t  t h a t  many Design Basis  Accidents (DBAs) t h a t  a r e  
analyzed i n  MODES 1, 2, and 3 have no s p e c i f i c  analyses i n  
MODES 4 and 5. Worst case bounding events a re  deemed n o t  
c r e d i b l e  i n  MODES 4 and 5 because t h e  energy con ta ined  
w i t h i n  t h e  r e a c t o r  pressure boundary, r e a c t o r  coo lan t  
temperature and pressure, and t h e  corresponding s t resses  
r e s u l t  i n  t h e  p r o b a b i l i t i e s  o f  occurrence s i g n i f i c a n t l y  
reduced o r  e l im ina ted ,  and minimal consequences. These 
dev ia t i ons  f rom DBA ana l ys i s  assumptions and design 
requi rements d u r i n g  shutdown c o n d i t i o n s  a re  a l lowed by t h e  
LC0 f o r  r equ i red  systems. 

(cont inued)  
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BASES 

APPLICABLE During MODES 1, 2, and 3, various deviations from the 
SAFETY ANALYSES analysis assumptions and design requirements are allowed 

(continued) within the ACTIONS. This allowance is in recognition that 
certain testing and maintenance activities must be conducted 
provided an acceptable level of risk is not exceeded. 
During MODES 4 and 5, performance of a significant number of 
required testing and maintenance activities is also 
required. In MODES 4 and 5, the activities are generally 
planned and administrative1 y controlled. Re1 axations from 
typical MODE 1, 2, and 3 LC0 requirements are acceptable 
during shutdown MODES based on: 

a. The fact that time in an outage is limited. This is a 
risk prudent goal as well as utility economic 
consideration. 

b. Requiring appropriate compensatory measures for 
certain conditions. These may include administrative 
controls, reliance on systems that do not necessarily 
meet typical design requirements applied to systems 
credited in operating MODE analyses, or both. 

c. Prudent utility consideration of the risk associated 
with multiple activities that could affect multiple 
systems. 

d. Maintaining, to the extent practical, the ability to 
perform required functions (even if not meeting 
MODE 1, 2, and 3 OPERABILITY requirements) with 
systems assumed to function during an event. 

In the event of an accident during shutdown, this LC0 
ensures the capability of supporting systems necessary to 
avoid immediate difficulty, assuming either a loss of all 
offsite power or a loss of all onsite (diesel generator 
(DG)) power. 

The AC sources satisfy Criterion 3 of the NRC Policy 
Statement. 

(continued) 
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B 3.8.11 

BASES 

LC0 One o f f s i t e  c i r c u i t  capable o f  supp ly ing  o n s i t e  Class 1E 
power d i s t r i b u t i o n  subsystem(s) o f  LC0 3.8.10, " D i s t r i b u t i o n  
Systems - Shutdown, " ensures t h a t  a1 1  r e q u i r e d  loads  on 
D i v i s i o n  I, D i v i s i o n  11, and D i v i s i o n  111 a re  powered f rom 
o f f s i t e  power. Two o r  more OPERABLE DGs a v a i l a b l e  i n  
standby t o  supply e l e c t r i c a l  power t o  r e q u i r e d  OPERABLE 
fea tu res  v i a  t h e  associated Engineered Sa fe t y  Feature (ESF) 
buses t h a t  are r e q u i r e d  t o  be OPERABLE by LC0 3.8.10, 
ensures a  d i ve rse  power source i s  ava i l ab le ,  assuming a  l o s s  
o f  t h e  o f f s i t e  c i r c u i t .  Together, OPERABILITY o f  t h e  
r e q u i r e d  o f f s i t e  c i r c u i t  and DGs ensures 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  AC sources t o  operate t h e  p l a n t  i n  a  sa fe  manner 
and t o  m i t i g a t e  t h e  consequences o f  pos tu la ted  events d u r i n g  
shutdown (e.g., f u e l  hand1 i n g  acc idents,  r e a c t o r  vessel 
d r a i n  down, and l o s s  o f  decay heat removal).  

The qua1 i f i e d  o f f s i t e  c i r c u i t  must be capable o f  ma in ta i n i ng  
r a t e d  frequency and vo l tage  w h i l e  connected t o  ESF buses, 
and o f  accept ing requ i red  loads d u r i n g  an acc iden t .  The 
q u a l i f i e d  o f f s i t e  c i r c u i t  i s  e i t h e r  t h e  normal o r  a l t e r n a t e  
p r e f e r r e d  power c i r c u i t s  t o  t h e  AC E l e c t r i c  Power 
D i s t r i b u t i o n  System t h a t  a re  descr ibed i n  OCO T i e r  2, 
Chapter 8  and are p a r t  o f  t h e  l i c e n s i n g  bas i s  f o r  t h e  p l a n t .  
The normal p r e f e r r e d  c i r c u i t  cons i s t s  o f  t h e  sw i t ch ing  
s t a t i o n s  breaker  t o  t h e  main t ransformers,  the  genera to r  
breaker, t h e  d isconnect  l i n k s  t o  t h e  u n i t  a u x i l i a r y  
t ransformers,  and t h e  c i r c u i t  pa th  f rom t h e  o f f s i t e  
t ransmiss ion  network t o  a l l  o f  t h e  6.9 kV ESF buses r e q u i r e d  
by LC0 3.8.10 i n c l u d i n g  feeder  breakers a t  t h e  6.9 kV ESF 
buses. The a l t e r n a t e  p r e f e r r e d  c i r c u i t  c o n s i s t s  o f  t h e  
sw i t ch ing  s t a t i o n  breaker  t o  t h e  reserve  t rans fo rmer  and t h e  
c i r c u i t  pa th  from t h e  o f f s i t e  t ransmiss ion  network t o  a l l  o f  
t h e  6.9 kV ESF buses requ i red  by LC0 3.8.10 i n c l u d i n g  feeder  
breakers a t  t h e  6.9 kV ESF buses. 

Each r e q u i r e d  OG must be capable o f  s t a r t i n g ,  a c c e l e r a t i n g  
t o  r e q u i r e d  speed and vol tage,  and connect ing t o  i t s  
r espec t i ve  ESF bus on d e t e c t i o n  o f  bus undervoltage, and 
accept ing r e q u i r e d  loads.  Th i s  sequence must be 
accomplished w i t h i n  20 seconds. Each DG must a l s o  be 
capable o f  accept ing r e q u i r e d  loads w i t h i n  t h e  assumed 
l o a d i n g  sequence i n t e r v a l s ,  and must con t inue  t o  opera te  
u n t i l  o f f s i t e  power can be res to red  t o  t h e  ESF buses. These 
c a p a b i l i t i e s  are r e q u i r e d  t o  be met f rom a  v a r i e t y  o f  
i n i t i a l  cond i t i ons  such as: DG i n  standby w i t h  t h e  engine 
ho t ,  DG i n  standby w i t h  t h e  engine a t  ambient cond i t i ons ,  

(cont inued)  

ABWR TS B 3.8-103  Design Control DocumentITier 2 

25A5675AU Revision 5



AC Sources-Shutdown (Low Water Level) 
B 3.8.11 

BASES 

LCD 
(continued) and DG operating in parallel test mode. 

Proper sequencing of loads, including tripping of 
nonessential loads, is a required function for DG 
OPERABILITY. 

During a shutdown condition, it is acceptable for a single 
offsite power circuit to supply all required divisions of 
electrical power. 

As described in Applicable Safety Analyses, in the event of 
an accident during shutdown, the TS are designed to maintain 
the plant in a condition such that, even with a single 
failure, the plant will not be in immediate difficulty. 

APPLICABILITY The AC sources required to be OPERABLE in MODE 4 and MODE 5 
with water level in the refueling cavity < 7.0 meters above 
the reactor pressure vessel flange during movement of 
irradiated fuel assemblies in the secondary containment 
provide assurance that: 

a. Systems are available to provide adequate coolant 
inventory makeup to maintain irradiated fuel in the 
core covered with coolant in case of an inadvertent 
drain down of the reactor vessel; 

b. Systems needed to mitigate a fuel handling accident 
are avail able; 

c. Systems necessary to mitigate the effects of events 
that can lead to core damage during shutdown are 
available; and 

d. Instrumentation and control capability is available 
for monitoring and maintaining the unit in a cold 
shutdown condition or refueling condition. 

e. Systems are available to remove decay heat from the 
irradiated fuel in the core. 

(continued) 
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BASES 

APPLICABILITY The AC power requirements f o r  MODES 1, 2, and 3 a re  covered 
(cont inued)  i n  LC0 3.8.1; and f o r  MODE 5 w i t h  t h e  water  l e v e l  i n  t h e  

r e f u e l i n g  c a v i t y  2 7.0 meters above t h e  r e a c t o r  p ressure  
vessel f l ange ,  i n  LC0 3.8.2. 

ACTIONS A . l . l  and A.1.2 

An o f f s i t e  c i r c u i t  i s ' c o n s i d e r e d  inoperab le  i f  i t  i s  n o t  
a v a i l a b l e  t o  one requ i r ed  ESF bus. I f  two o r  more ESF buses 
a re  r e q u i r e d  pe r  LC0 3.8.10, d i v i s i o n ( s )  w i t h  o f f s i t e  power 
s t i l l  a v a i l a b l e  may be capable o f  suppo r t i ng  s u f f i c i e n t  
r e q u i r e d  f ea tu res  t o  a l l o w  c o n t i n u a t i o n  o f  CORE ALTERATIONS, 
f u e l  movement, and opera t ions  w i t h  a p o t e n t i a l  f o r  d r a i n i n g  
t h e  r e a c t o r  vessel f o r  an 8 hour pe r i od .  Th i s  8-hour  p e r i o d  
i s  reasonable p rov ided  t h e  Required Ac t ions  o f  LC0 3.8.10 do 
n o t  apply .  

However, i f  a f t e r  8  hours, should any r e q u i r e d  f ea tu res  
s t i l l  have no power a v a i l a b l e  f rom an OPERABLE o f f s i t e  
c i r c u i t ,  Required Ac t i on  A.1.2 r e q u i r e s  d e c l a r i n g  such 
f ea tu res  inoperab le  so t h a t  app rop r i a te  r e s t r i c t i o n s  can be 
implemented i n  accordance w i t h  t h e  a f f e c t e d  r e q u i r e d  
f ea tu re ( s )  LCOs' ACTIONS. 

A.2.1. A.2.2. A.2.3, and A.2.4 

W i t h i n  8 hours o f  de te rmin ing  t h e  r e q u i r e d  o f f s i t e  c i r c u i t  
i s  inoperab le  ( no t  a v a i l a b l e  t o  some o r  a l l  r e q u i r e d  ESF 
buses), Required Ac t i on  A.1.2 a l l ows  t h e  cho ice  o f  d e c l a r i n g  
a f f e c t e d  r e q u i r e d  f ea tu res  inoperab le .  S ince t h i s  o p t i o n  
may i n v o l v e  undes i rab le  a d m i n i s t r a t i v e  e f f o r t s ,  Required 
Ac t ions  A.2.1, A.2.2, A.2.3, and A.2.4 a l t e r n a t i v e l y  a l l o w  
performance o f  o t h e r  s u f f i c i e n t l y  conserva t i ve  ac t ions ,  
thereby  avo id i ng  any undes i rab le  a d m i n i s t r a t i v e  e f f o r t s .  
Wi th  t h e  r e q u i r e d  o f f s i t e  c i r c u i t  i nope rab le  (unable t o  
supply  a l l  r equ i r ed  ESF buses), t h e  minimum r e q u i r e d  
d i v e r s i t y  o f  AC power sources i s  n o t  a v a i l a b l e .  I t  i s ,  
t he re fo re ,  r e q u i r e d  t o  suspend CORE ALTERATIONS, movement o f  
i r r a d i a t e d  f u e l  assemblies i n  t h e  secondary containment,  and 
a c t i v i t i e s  t h a t  cou ld  p o t e n t i a l l y  r e s u l t  i n  i nadve r t en t  
d r a i n i n g  o f  t h e  r e a c t o r  vessel .  

(cont inued)  
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BASES 

ACTIONS A.2.1. A.2.2, A.2.3. and A.2.4 (cont inued)  

Suspension o f  these a c t i v i t i e s  s h a l l  n o t  p rec lude  complet ion 
o f  ac t i ons  t o  e s t a b l i s h  a sa fe  conserva t i ve  cond i t i on .  
These ac t i ons  min imize t h e  p r o b a b i l i t y  o f  t h e  occurrence o f  
pos tu la ted  events. I t  i s  f u r t h e r  r e q u i r e d  t o  i n i t i a t e  
a c t i o n  immediately t o  r e s t o r e  t h e  r e q u i r e d  o f f s i t e  c i r c u i t  
t o  OPERABLE s t a t u s  and t o  con t inue  t h i s  a c t i o n  u n t i l  
r e s t o r a t i o n  i s  accomplished i n  o rde r  t o  p rov ide  t h e  
necessary (and p re fe r red )  AC power t o  t h e  p l a n t  s a f e t y  
systems. 

Notw i ths tand ing  performance o f  t h e  above conserva t i ve  
Required Act ions,  t h e  p l a n t  i s  s t i l l  w i t h o u t  s u f f i c i e n t  AC 
power sources t o  operate i n  a sa fe  manner. Therefore, 
a c t i o n  must be i n i t i a t e d  t o  r e s t o r e  t h e  minimum r e q u i r e d  AC 
power sources and con t inue  u n t i l  t h e  LC0 requi rements a re  
res to red .  

The Completion Time o f  immediately f o r  r e s t o r i n g  t h e  
requ i red  o f f s i t e  c i r c u i t  t o  OPERABLE s t a t u s  i s  cons i s ten t  
w i t h  t h e  r e q u i r e d  t imes f o r  ac t i ons  r e q u i r i n g  prompt 
a t t e n t i o n .  The r e s t o r a t i o n  o f  t h e  r e q u i r e d  AC e l e c t r i c a l  
power sources should be completed as q u i c k l y  as p o s s i b l e  i n  
o rde r  t o  min imize t h e  t ime  d u r i n g  which t h e  p l a n t  s a f e t y  
systems may be w i t hou t  s u f f i c i e n t  power. 

Pursuant t o  LC0 3.0.6, t h e  D i s t r i b u t i o n  System ACTIONS are  
n o t  en te red  even i f  a l l  AC sources t o  i t are  inoperable,  
r e s u l t i n g  i n  de-energ iza t ion .  Therefore,  t h e  Required 
Ac t ions  o f  Cond i t ion  A have been mod i f i ed  by a Note t o  
i n d i c a t e  t h a t  when Cond i t ion  A i s  en te red  w i t h  no AC power 
t o  one ESF bus, ACTIONS f o r  LC0 3.8.10 must be i m e d i a t e l y  
entered.  Th is  Note a l lows Cond i t i on  A t o  p rov ide  
requi rements f o r  t h e  l o s s  o f  t h e  o f f s i t e  c i r c u i t  whether o r  
n o t  a d i v i s i o n  i s  de-energized. LC0 3.8.10 p rov ides  t h e  
app rop r i a te  r e s t r i c t i o n s  f o r  t h e  s i t u a t i o n  i n v o l v i n g  a 
de-energ ized d i v i s i o n .  

(cont inued)  
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ACTIONS 0.1, 0.2, and 0.3 
(continued) 

With one required DG inoperable, 14 days are allowed f o r  
res to r ing  the DG t o  OPERABLE s ta tus  provided the combustion 
turb ine generator (CTG) i s  v e r i f i e d  t o  be funct iona l  through 
t e s t i n g  w i t h i n  1 hour and i t s  breakers are v e r i f i e d  t o  be 
al igned t o  the ESF bus associated w i t h  the inoperable DG 
w i t h i n  1 hour and every 8 hours the rea f te r .  As long as the 
CTG i s  ava i lab le  t o  serve as a backup t o  the  inoperable DG, 
shutdown a c t i v i t i e s  ( t h a t  would otherwise be p roh ib i ted  i n  a 
low water l e v e l  cond i t ion)  i n  MODES 4 and 5 are permitted. 
This 14-day Completion Time i s  considered reasonable because 
o f  the r e l i a b i l i t y  and convenience o f  the CTG, the low 
p r o b a b i l i t y  o f  a shutdown t rans ien t  (e.g., l oss  o f  decay 
heat removal) occurr ing dur ing t h i s  t ime period, and the 
a v a i l a b i l i t y  o f  a t  l e a s t  one other OPERABLE DG. 

The CTG i s  considered funct iona l  when the requirements o f  
DCD T ie r  2, Section 9.5.13.19 are s a t i s f i e d  and the CTG i s  
v e r i f i e d  t o  s t a r t  from standby condi t ions and achieves 
steady s ta te  voltage 2 [6210] V and S [7590] V, and 
frequency 2. [58.8] Hz and 2 [61.2] Hz w i t h i n  2 minutes. 

C.1, C.2. C.3, C.4. and C.5 

When a Required Act ion and Completion Time o f  Condit ion B 
are not  met ( e i t h e r  the CTG i s  not  funct iona l  o r  a l ignab le  
t o  the required ESF bus, o r  one DG cannot be restored t o  
OPERABLE status),  o r  when two o r  more o f  the requ i red DGs 
are inoperable, the required d i v e r s i t y  o f  AC power sources 
t o  p l a n t  safety systems i s  n o t  avai lable.  Required Actions 
C.  1, C.2, and C.3, therefore,  suspend CORE ALTERATIONS, 
movement o f  i r r a d i a t e d  fue l  assembl i es  i n  the secondary 
containment, and a c t i v i t i e s  tha t  could p o t e n t i a l l y  r e s u l t  i n  
inadvertent  d ra in ing  o f  the reactor  vessel. Suspension o f  
these a c t i v i t i e s  sha l l  not  preclude completion o f  act ions t o  
es tab l i sh  a safe conservative condi t ion.  These act ions 
minimize the p r o b a b i l i t y  o f  the occurrence o f  postulated 
events. It i s  f u r t h e r  required t o  i n i t i a t e  ac t ion  
immediately t o  res tore  the requ i red DG(s) OPERABLE s ta tus  
and t o  continue t h i s  ac t ion  u n t i l  res to ra t ion  i s  
accomplished i n  order t o  provide the required d i v e r s i t y  o f  
AC power sources t o  p lan t  sa fe ty  systems. 

(continued) 
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BASES 

SURVEILLANCE See Bases f o r  LC0 3 . 8 . 2  
REQUIREMENTS 

REFERENCES None. 
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Refueling Equipment Interlocks 
B 3.9.1 

B 3.9 REFUELING OPERATIONS 

B 3.9.1 Refueling Equipment Interlocks 

BASES 

BACKGROUND Refueling equipment interlocks restrict the operation of the 
refueling equipment or the withdrawal of control rods to 
reinforce unit procedures in preventing the reactor from 
achieving criticality during refueling. The refueling 
interlock circuitry senses the conditions of the refueling 
equipment and the control rods. Depending on the sensed 
conditions, interlocks are actuated to prevent the operation 
of the refueling equipment or the withdrawal of control 
rods. 

GDC 26 of 10 CFR 50, Appendix A, requires that one of the 
two required independent reactivity control systems be 
capable of holding the reactor core subcritical under cold 
conditions (Ref. 1). The control rods, when fully inserted, 
serve as the system capable of maintaining the reactor 
subcritical in cold conditions during all fuel movement 
activities and accidents. 

Two channels of instrumentation are provided to sense the 
position of the refueling machine, the loading of the 
refueling machine main hoist, and the full insertion of all 
control rods. With the reactor mode switch in the shutdown 
or refueling position, the indicated conditions are combined 
in logic circuits to determine if all restrictions on 
refuel ing equipment operations and control rod insertion are 
satisfied. 

A control rod not at its full-in position interrupts power 
to the refueling equipment and prevents operating the 
equipment over the reactor core when loaded with a fuel 
assembly. Conversely, the refueling equipment located over 
the core and loaded with fuel inserts a control rod 
withdrawal block in the Rod Control and Information System 
(RCIS) to prevent withdrawing a control rod. 

The refueling machine has two mechanical switches that open 
before the machine and the fuel grapple are physically 
located over the reactor vessel. The main hoist has two 
switches that open when the hoist is loaded with fuel. The 
refueling interlocks use these indications to prevent 
operation of the refueling equipment with fuel loaded over 

(continued) 
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BASES 

BACKGROUND the core whenever any control rod is withdrawn, or to 
(continued) prevent control rod withdrawal whenever fuel loaded 

refueling equipment is over the core (Ref. 2). 

The hoist switches open at a load lighter than the weight of 
a single fuel assembly in water. 

APPLICABLE 
SAFETY ANALYSES 

The refueling interlocks are explicitly assumed in the 
safety analysis of the control rod removal error during 
refueling (Ref. 3). This analysis evaluates the 
consequences of control rod withdrawal during refueling. A 
prompt reactivity excursion during refueling could 
potentially result in fuel failure with subsequent release 
of radioactive material to the environment. 

Criticality and, therefore, subsequent prompt reactivity 
excursions are prevented during the insertion of fuel, 
provided all control rods are fully inserted during the fuel 
insertion. The refueling interlocks accomplish this by 
preventing loading fuel into the core with any control rod 
withdrawn, or by preventing withdrawal of a rod from the 
core during fuel loading. 

The refueling machine location switches activate at a point 
outside of the reactor core, such that, considering switch 
hysteresis and maximum machine momentum toward the core at 
the time of power loss with a fuel assembly loaded and a 
control rod withdrawn, the fuel is not over the core. 

Refueling equipment interlocks satisfy Criterion 3 of the 
NRC Pol icy Statement. 

LC0 To prevent criticality during refueling, the refueling 
interlocks ensure that fuel assemblies are not loaded with 
any control rod withdrawn. 

To prevent these conditions from developing, the 
all-rods-in, the refueling machine position, and the 
refueling machine main hoist fuel loaded inputs are required 
to be OPERABLE. These inputs are combined in logic circuits 
that provide refueling equipment or control rod 

(continued) 
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Refue l i ng  Equipment I n t e r l o c k s  
B  3 . 9 . 1  

BASES 

LC0 b locks  t o  p revent  opera t ions  t h a t  cou ld  r e s u l t  i n  
(cont inued)  c r i t i c a l  i t y  du r i ng  r e f u e l i n g  operat ions.  

APPLICABILITY I n  MODE 5, a  prompt r e a c t i v i t y  excurs ion  cou ld  cause f u e l  
damage and subsequent r e l ease  o f  r a d i o a c t i v e  m a t e r i a l  t o  t h e  
environment. The r e f u e l  i n g  equipment i n t e r l o c k s  p r o t e c t  
aga ins t  prompt r e a c t i v i t y  excurs ions  d u r i n g  MODE 5. The 
i n t e r l o c k s  a re  o n l y  r equ i red  t o  be OPERABLE d u r i n g  i n - vesse l  
f u e l  movement w i t h  r e f u e l i n g  equipment assoc ia ted  w i t h  t h e  
i n t e r l o c k s .  

I n  MODES 1, 2, 3 ,  and 4 ,  t h e  r e a c t o r  p ressure  vessel  head i s  
on, and no f u e l  l oad ing  a c t i v i t i e s  a re  poss ib l e .  Therefore,  
t h e  r e f u e l i n g  i n t e r l o c k s  a re  n o t  r e q u i r e d  t o  be OPERABLE i n  
these MODES. 

ACTIONS LL 

With one o r  more o f  t h e  r e q u i r e d  r e f u e l i n g  equipment 
i n t e r l o c k s  inoperable,  t h e  u n i t  must be p laced i n  a  
c o n d i t i o n  i n  which t h e  LC0 does n o t  apply. I n - vesse l  f u e l  
movement w i t h  t h e  a f f e c t e d  r e f u e l i n g  equipment must be 
immediate ly  suspended. Th is  a c t i o n  ensures t h a t  opera t ions  
a r e  n o t  performed w i t h  equipment t h a t  would p o t e n t i a l l y  n o t  
be b locked f rom unacceptable ope ra t i ons  (e.g., l o a d i n g  f u e l  
i n t o  a  c e l l  w i t h  a  c o n t r o l  r od  withdrawn). Suspension o f  
i n - vesse l  f u e l  movement s h a l l  n o t  p rec lude  complet ion o f  
movement o f  a  component t o  a  sa fe  p o s i t i o n .  

SURVEILLANCE SR 3 . 9 . 1 . 1  
REOU IREMENTS 

Performance o f  a  CHANNEL FUNCTIONAL TEST demonstrates each 
r e q u i r e d  r e f u e l  i n g  equipment i n t e r l o c k  w i l l  f u n c t i o n  
p r o p e r l y  when a  s imu la ted  o r  ac tua l  s i g n a l  i n d i c a t i v e  o f  a  
r e q u i r e d  c o n d i t i o n  i s  i n j e c t e d  i n t o  t h e  l o g i c .  The CHANNEL 
FUNCTIONAL TEST may be performed by any s e r i e s  o f  
sequent ia l ,  over lapping,  o r  t o t a l  channel s teps so t h a t  t h e  
e n t i r e  channel i s  t es ted .  

(cont inued)  
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Refue l i ng  Equipment I n t e r l o c k s  
B  3 . 9 . 1  

BASES 

SURVEILLANCE SR 3 . 9 . 1 . 1  (cont inued)  
REOUIREMENTS -.-- - - 

The 7  day Frequency i s  based on eng ineer ing  judgment and i s  
considered adequate i n  view o f  o the r  i n d i c a t i o n s  o f  
r e f u e l i n g  i n t e r l o c k s  and t h e i r  associated i n p u t  s t a t u s  t h a t  
a re  a v a i l a b l e  t o  u n i t  opera t ions  personnel.  

REFERENCES 1 .  1 0 C F R 5 0 , A p p e n d i x A , G D C 2 6 .  

2.  DCD T i e r  2, Sect ion  7 .7 .1 .2 .  

3 .  DCD T i e r  2,  Sect ion  1 5 . 4 . 1 . 1 .  
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Refuel Position Rod-Out Interlock 
B 3.9.2 

B 3.9 REFUELING OPERATIONS 

B 3.9.2 Refuel Position Rod-Out Interlock 

BASES 

BACKGROUND The refuel position rod-out interlock restricts the movement 
of control rods to reinforce unit procedures that prevent 
the reactor from becoming critical during refueling 
operations. During refuel ing operations no more than one 
control rod or rod pair associated with the same HCU is 
permitted to be withdrawn. 

GDC 26 of 10 CFR 50, Appendix A, requires that one of the 
two required independent reactivity control systems be 
capable of holding the reactor core subcritical under cold 
conditions (Ref. 1). The control rods serve as the system 
capable of maintaining the reactor subcritical in cold 
conditions. 

The refuel position rod-out interlock prevents the selection 
of an additional control rod for movement when any other 
control rod or rod pair is not fully inserted (Ref. 2). It 
is a logic circuit that has redundant channels. It uses the 
all-rods-in signal (from the control rod full-in position 
indicators discussed in LC0 3.9.4, "Control Rod Position 
Indication") and a rod selection signal (from the Rod 
Control and Information System). 

This Specification ensures that the performance of the 
refuel position rod-out interlock in the event of a Design 
Basis Accident meets the assumptions used in the safety 
analysis of Reference 3. 

APPLICABLE The refuel position rod-out interlock is explicitly 
SAFETY ANALYSES assumed in the safety analysis of the control rod removal 

error during refueling (Ref. 3). This analysis evaluates 
the consequences of control rod withdrawal during refueling. 
A prompt reactivity excursion during refuel ing could 
potentially result in fuel failure with subsequent release 
of radioactive material to the environment. 

(continued) 
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Refuel P o s i t i o n  Rod-Out I n t e r l o c k  
B  3.9.2 

BASES 

APPLICABLE The r e f u e l  p o s i t i o n  rod -ou t  i n t e r l o c k  and adequate SDM 
SAFETY ANALYSES (LC0 3.1.1) p revent  c r i t i c a l i t y  by p reven t i ng  w i thdrawa l  o f  

(cont inued)  more than  one c o n t r o l  r od  o r  r o d  p a i r .  Wi th  one c o n t r o l  r o d  
o r  r o d  p a i r  withdrawn, t h e  core w i l l  remain s u b c r i t i c a l ,  
thereby  p reven t i ng  any prompt c r i t i c a l  excurs ion.  

The r e f u e l  p o s i t i o n  rod -ou t  i n t e r l o c k  s a t i s f i e s  C r i t e r i o n  3  
o f  t h e  NRC Pol i c y  Statement. 

LC0 To prevent  c r i t i c a l i t y  d u r i n g  MODE 5, t h e  r e f u e l  p o s i t i o n  
rod -ou t  i n t e r l o c k  ensures no more than  one c o n t r o l  r o d  o r  
r o d  p a i r  may be withdrawn. Both channels o f  t h e  r e f u e l  
p o s i t i o n  rod -ou t  i n t e r l o c k  a re  r e q u i r e d  t o  be OPERABLE. 

APPLICABILITY I n  MODE 5, w i t h  t h e  r e a c t o r  mode sw i t ch  i n  t h e  r e f u e l  
p o s i t i o n ,  t h e  OPERABLE r e f u e l  p o s i t i o n  rod -ou t  i n t e r l o c k  
p rov ides  p r o t e c t i o n  aga ins t  prompt r e a c t i v i t y  excurs ions.  

I n  MODES 1, 2, 3, and 4, t h e  r e f u e l  p o s i t i o n  rod -ou t  
i n t e r l o c k  i s  n o t  r equ i red  t o  be OPERABLE and i s  bypassed. 
I n  MODES 1  and 2, t h e  Reactor P r o t e c t i o n  System 
(LCOs 3.3.1.1 and 3.3.1.2) and t h e  c o n t r o l  rods  (LC0 3.1.2) 
p rov ide  m i t i g a t i o n  o f  p o t e n t i a l  r e a c t i v i t y  excurs ions.  I n  
MODES 3  and 4, w i t h  t h e  r e a c t o r  mode sw i t ch  i n  t h e  shutdown 
p o s i t i o n ,  a  c o n t r o l  r od  b lock  (LC0 3.3.5.1) ensures a l l  
c o n t r o l  rods a re  i nse r ted ,  thereby  p reven t i ng  c r i t i c a l i t y  
d u r i n g  shutdown cond i t i ons .  

ACTIONS A . l  and A . 2  

With one o r  bo th  channels o f  t h e  r e f u e l  p o s i t i o n  rod -ou t  
i n t e r l o c k  inoperable,  t h e  r e f u e l i n g  i n t e r l o c k s  may n o t  be 
capable o f  p revent ing  more than  one c o n t r o l  r o d  o r  r o d  p a i r  
f rom be ing  withdrawn. Th is  c o n d i t i o n  may l e a d  t o  
c r i t i c a l i t y .  

(cont inued)  
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Refuel Position Rod-Out Interlock 
B 3.9.2 

BASES 

ACTIONS A.l and A.2 (continued) 

Control rod withdrawal must be immediately suspended, and 
action must be immediately initiated to fully insert all 
insertable control rods in core cells containing one or more 
fuel assemblies. Action must continue until all such 
control rods are fully inserted. Control rods in core cells 
containing no fuel assemblies do not affect the reactivity 
of the core and, therefore, do not have to be inserted. 

SURVEILLANCE SR 3.9.2.1 
REOUIREMENTS . - -  

Proper functioning of the refueling position rod-out 
interlock requires the reactor mode switch to be in Refuel. 
During control rod withdrawal in MODE 5, improper 
positioning of the reactor mode switch and the RCIS 
GANG/SINGLE selection switch could, in some instances, allow 
improper bypassing of required interlocks. Therefore, this 
Surveillance imposes an additional level of assurance that 
the refueling position rod-out interlock will be OPERABLE 
when required. By "locking" the reactor mode switch in the 
proper position, an additional administrative control is in 
place to preclude operator errors from resulting in 
unanalyzed operation. 

The Frequency of 12 hours is sufficient in view of other 
administrative controls utilized during refueling operations 
to ensure safe operation. 

Performance of a CHANNEL FUNCTIONAL TEST on each channel 
demonstrates the associated refuel position rod-out 
interlock will function properly when a simulated or actual 
signal indicative of a required condition is injected into 
the logic. The CHANNEL FUNCTIONAL TEST may be performed by 
any series of sequential, overlapping, or total channel 
steps so that the entire channel is tested. The 7 day 
Frequency is considered adequate because of demonstrated 
circuit re1 iabil i ty, procedural controls on control rod 
withdrawals, and visual and audible indications available in 
the control room to alert the operator of control rods not 

(continued) 
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Refuel P o s i t i o n  Rod-Out I n t e r l o c k  
B  3.9.2 

BASES 

SURVEILLANCE SR 3.9.2.2 (cont inued)  
REQUIREMENTS 

f u l l y  i nse r ted .  To per form t h e  r e q u i r e d  t e s t i n g ,  t h e  
a p p l i c a b l e  c o n d i t i o n -  must be entered ( i  .e., a  c o n t r o l  r o d  
must be withdrawn f rom i t s  f u l l - i n  p o s i t i o n ) .  Therefore,  
SR 3.9.2.2 has been mod i f i ed  bv a  Note t h a t  s t a t e s  t h e  
CHANNEL FUNCTIONAL TEST i s  n o t - r e q u i r e d  t o  be performed 
u n t i l  1 hour a f t e r  any c o n t r o l  r o d  i s  withdrawn. 

REFERENCES 1. 10 CFR 50, Appendix A, GDC 26. 

2. DCD T i e r  2, Sec t ion  7.7.1.2. 

3. DCD T i e r  2, Sec t ion  15.4.1.1. 
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Cont ro l  Rod P o s i t i o n  
B  3.9.3 

B 3.9 REFUELING OPERATIONS 

B 3.9.3 Cont ro l  Rod P o s i t i o n  

BASES 

BACKGROUND Contro l  rods p rov ide  t h e  c a p a b i l i t y  t o  ma in ta i n  t h e  r e a c t o r  
s u b c r i t i c a l  under a l l  cond i t i ons  and t o  l i m i t  t h e  p o t e n t i a l  
amount and r a t e  o f  r e a c t i v i t y  inc rease  caused by  a  
ma l f unc t i on  i n  t h e  Cont ro l  Rod D r i v e  System. Dur ing  
r e f u e l i n g ,  movement o f  c o n t r o l  rods  i s  l i m i t e d  by  t h e  
r e f u e l i n g  i n t e r l o c k s  (LC0 3.9.1 and LC0 3.9.2) o r  t h e  
c o n t r o l  r o d  b lock  w i t h  t h e  r e a c t o r  mode sw i t ch  i n  t h e  
shutdown p o s i t i o n  (LC0 3.3.5.1). 

GDC 26 o f  10 CFR 50, Appendix A, r equ i res  t h a t  one o f  t h e  
two r e q u i r e d  independent r e a c t i v i t y  c o n t r o l  systems be 
capable o f  ho ld i ng  t h e  r e a c t o r  core s u b c r i t i c a l  under c o l d  
cond i t i ons  (Ref. 1). The c o n t r o l  rods serve as t h e  system 
capable o f  ma in ta i n i ng  t h e  r e a c t o r  s u b c r i t i c a l  i n  c o l d  
cond i t i ons .  

The r e f u e l i n g  i n t e r l o c k s  and t h e  RCIS GANG/SINGLE s e l e c t i o n  
sw i tch  a l l o w  a  s i n g l e  c o n t r o l  r od  t o  be withdrawn a t  any 
t ime unless f u e l  i s  being loaded i n t o  t h e  core.  However, 
d u r i n g  r e f u e l i n g ,  t h e  RCIS "Rod Test Swi tch"  a l l ows  two 
c o n t r o l  rods  t o  be withdrawn f o r  scram t e s t i n g .  To prec lude 
l o a d i n g  f u e l  assemblies i n t o  t h e  core  w i t h  a  c o n t r o l  r o d  
withdrawn, a l l  c o n t r o l  rods must be f u l l y  i nse r ted .  Th is  
prevents t h e  r e a c t o r  f rom ach iev ing  c r i t i c a l i t y  d u r i n g  
r e f u e l i n g  operat ions.  

APPLICABLE Prevent ion and m i t i g a t i o n  o f  prompt r e a c t i v i t y  excurs ions 
SAFETY ANALYSES du r i ng  r e f u e l i n g  a re  p rov ided  by t h e  r e f u e l i n g  i n t e r l o c k s  

(LC0 3.9.1 and LC0 3.9.2), t h e  SDM (LC0 3.1.1), t h e  s t a r t u p  
range mon i to r  neutron f l u x  scram (LC0 3.3.1.1), t h e  average 
power range mon i to r  neutron f l u x  scram (LC0 3.3.1.1), and 
t h e  c o n t r o l  r od  b lock  i ns t rumen ta t i on  (LC0 3.3.5.1). 

The s a f e t y  ana l ys i s  o f  t h e  c o n t r o l  r o d  removal e r r o r  d u r i n g  
r e f u e l i n g  (Ref. 2)  assumes t h e  f u n c t i o n i n g  o f  t h e  r e f u e l i n g  
i n t e r l o c k s  and adequate SDM. A d d i t i o n a l l y ,  p r i o r  t o  f u e l  
re load ,  a l l  c o n t r o l  rods must be f u l l y  i n s e r t e d  t o  ensure 
t h a t  an i nadve r ten t  c r i t i c a l i t y  does n o t  occur.  

(cont inued)  
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Control Rod Position 
B 3.9.3 

BASES 

APPLICABLE Control rod position satisfies Criterion 3 of the NRC Policy 
SAFETY ANALYSES Statement. 

(continued) 

LC0 All control rods must be fully inserted during applicable 
refueling conditions to prevent an inadvertent criticality 
during refueling. 

APPLICABILITY During MODE 5, loading fuel into a core cell with the 
control rod withdrawn may result in inadvertent critical i ty. 
Therefore, the control rod must be inserted before loading 
fuel into a core cell. All control rods must be inserted 
before loading fuel to ensure that a fuel loading error does 
not result in loading fuel into a core cell with the control 
rod withdrawn. 

In MODES 1, 2, 3, and 4, the reactor pressure vessel head is 
on, and no fuel loading activities are possible. Therefore, 
this Specification is not applicable in these MODES. 

ACTIONS tu 

With all control rods not fully inserted during the 
applicable conditions, an inadvertent criticality could 
occur that is not analyzed. All fuel loading operations 
must be immediately suspended. Suspension of these 
activities shall not preclude completion of movement of a 
component to a safe position. 

SURVEILLANCE SR 3.9.3.1 
REQUIREMENTS 

During refueling, to ensure that the reactor remains 
subcritical, all control rods must be fully inserted prior 
to and during fuel loading. Periodic checks of the control 
rod position ensure this condition is maintained. 

The 12 hour Frequency takes into consideration the 
procedural controls on control rod movement during refueling 

(continued) 
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Control  Rod P o s i t i o n  
B 3.9.3 

BASES 

SURVEILLANCE SR 3.9.3.1 (continued) 
REQUIREMENTS 

as w e l l  as t h e  redundant funct ions  o f  t h e  r e f u e l i n g  
i n t e r l o c k s .  

REFERENCES 1. 1 0 C F R 5 0 , A p p e n d i x A , G D C 2 6 .  

2. DCD T i e r  2, Sect ion 1 5 . 4 . 1 . 1 .  
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Cont ro l  Rod P o s i t i o n  I n d i c a t i o n  
B  3.9.4 

B  3.9 REFUELING OPERATIONS 

B  3.9.4 Contro l  Rod P o s i t i o n  I n d i c a t i o n  

BASES 

BACKGROUND The f u l l - i n  p o s i t i o n  i n d i c a t i o n  channel f o r  each c o n t r o l  r o d  
prov ides  i n fo rma t i on  necessary t o  t h e  r e f u e l i n g  i n t e r l o c k s  
t o  prevent  inadver ten t  c r i t i c a l i t i e s  du r i ng  r e f u e l i n g  
operat ions.  For t h e  F ine  Mot ion Cont ro l  Rod Dr i ves  (FMCRD), 
p o s i t i o n  i s  de r i ved  from synchros which have an analog 
output .  The RCIS t r a n s l a t e s  t he  1 0 a  i n s e r t i o n  s i gna l  f rom 
t h e  synchro i n t o  a  d i s c r e t e  f u l l - i n  p o s i t i o n  s i gna l  t o  be 
used as a  permiss ive i n  t he  r e f u e l i n g  i n t e r l o c k s .  Dur ing 
r e f u e l i n g ,  t h e  r e f u e l i n g  i n t e r l o c k s  (LC0 3.9.1 and 
LC0 3.9.2) use t h e  f u l l - i n  p o s i t i o n  i n d i c a t i o n  channels t o  
l i m i t  t h e  opera t ion  o f  t he  r e f u e l i n g  equipment and t h e  
movement o f  t h e  c o n t r o l  rods. The absence o f  t h e  f u l l - i n  
p o s i t i o n  i n d i c a t i o n  channel s igna l  f o r  any c o n t r o l  r o d  
removes t h e  a l l - r o d s - i n  permiss ive f o r  t h e  r e f u e l i n g  
equipment i n t e r l o c k s  and prevents f u e l  load ing .  A1 so, t h i s  
c o n d i t i o n  causes the  r e f u e l  p o s i t i o n  rod-ou t  i n t e r l o c k  t o  
n o t  a l l o w  the  withdrawal o f  any o the r  c o n t r o l  rod.  

GDC 26 o f  10 CFR 50, Appendix A, requ i res  t h a t  one o f  t h e  
two requ i red  independent r e a c t i v i t y  c o n t r o l  systems be 
capable o f  ho ld ing  t h e  r e a c t o r  core s u b c r i t i c a l  under c o l d  
cond i t i ons  (Ref. 1). The c o n t r o l  rods serve as t h e  system 
capable o f  ma in ta in ing  the  r e a c t o r  s u b c r i t i c a l  i n  c o l d  
cond i t i ons .  

APPLICABLE Prevent ion and m i t i g a t i o n  o f  prompt r e a c t i v i t y  excurs ions 
SAFETY ANALYSES du r i ng  r e f u e l i n g  are  prov ided by t h e  r e f u e l i n g  i n t e r l o c k s  

(LC0 3.9.1 and LC0 3.9.2), t he  SDM (LC0 3.1.1), t h e  s t a r t u p  
range mon i to r  neutron f l u x  scram (LC0 3.3.1.1), t h e  average 
power range mon i to r  neutron f l u x  scram (LC0 3.3.1.1), and 
t h e  c o n t r o l  r o d  b lock  ins t rumenta t ion  (LC0 3.3.5.1). 

(cont inued) 
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Cont ro l  Rod P o s i t i o n  I n d i c a t i o n  
B 3.9.4 

BASES 

APPLICABLE The s a f e t y  ana l ys i s  f o r  t h e  c o n t r o l  r o d  removal e r r o r  d u r i n g  
SAFETY ANALYSES r e f u e l i n g  (Ref. 2) assumes t h e  f u n c t i o n i n g  o f  t h e  
(cont inued)  r e f u e l i n g  i n t e r l o c k s  and adequate SDM. The f u l l  - i n  p o s i t i o n  

i n d i c a t i o n  channel i s  r e q u i r e d  t o  be OPERABLE so t h a t  t h e  
r e f u e l i n g  i n t e r l o c k s  can ensure t h a t  f u e l  cannot be loaded 
w i t h  any c o n t r o l  r o d  o r  r od  p a i r  withdrawn and t h a t  no more 
than one c o n t r o l  r o d  o r  r o d  p a i r  can be withdrawn a t  a  t ime.  

Con t ro l  r o d  p o s i t i o n  i n d i c a t i o n  s a t i s f i e s  C r i t e r i o n  3  o f  t h e  
NRC P o l i c y  Statement. 

LC0 One o f  t h e  two c o n t r o l  r o d  f u l l - i n  p o s i t i o n  i n d i c a t i o n  
channels must be OPERABLE t o  p rov ide  t h e  r e q u i r e d  i n p u t s  t o  
t h e  r e f u e l i n g  i n t e r l o c k s .  A  channel i s  OPERABLE i f  i t 
prov ides  c o r r e c t  p o s i t i o n  i n d i c a t i o n  t o  t h e  r e f u e l i n g  
i n t e r l o c k  l o g i c .  

APPLICABILITY Dur ing MODE 5, t h e  c o n t r o l  rods must have OPERABLE f u l l  - i n  
p o s i t i o n  i n d i c a t i o n  channels t o  ensure t h e  a p p l i c a b l e  
r e f u e l i n g  i n t e r l o c k s  w i l l  be OPERABLE. 

I n  MODES 1 and 2, requirements f o r  c o n t r o l  r o d  p o s i t i o n  a re  
s p e c i f i e d  i n  LC0 3.1.3, "Contro l  Rod OPERABILITY ." I n  
MODES 3 and 4, w i t h  t h e  r e a c t o r  mode sw i t ch  i n  t h e  shutdown 
p o s i t i o n ,  a  c o n t r o l  r od  b lock  (LC0 3.3.5.1) ensures a l l  
c o n t r o l  rods  a re  inser ted ,  thereby p reven t i ng  c r i t i c a l i t y  
d u r i n g  shutdown cond i t i ons .  

ACTIONS A  Note has been prov ided  t o  modi fy  t h e  ACTIONS r e l a t e d  t o  
c o n t r o l  r o d  p o s i t i o n  i n d i c a t i o n  channels. Sec t ion  1.3 ,  
Completion Times, s p e c i f i e s  t h a t  once a  Cond i t i on  has been 
entered, subsequent t r a i n s ,  subsystems, components, o r  
v a r i a b l e s  expressed i n  t h e  Condi t ion,  d iscovered  t o  be 
inoperab le  o r  n o t  w i t h i n  l i m i t s ,  w i l l  n o t  r e s u l t  i n  separate 
e n t r y  i n t o  t h e  Cond i t ion .  Sec t ion  1.3 a l s o  s p e c i f i e s  t h a t  
Required Ac t ions  o f  t h e  Cond i t ion  con t inue  t o  app ly  f o r  each 
a d d i t i o n a l  f a i l u r e ,  w i t h  Completion Times based on i n i t i a l  
e n t r y  i n t o  t h e  Cond i t ion .  However, t h e  Required Ac t i ons  f o r  
c o n t r o l  rods  w i t h  inoperab le  p o s i t i o n  i n d i c a t i o n  channels 

(cont inued)  
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Control Rod Position Indication 
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BASES 

ACTIONS provide appropriate compensatory measures. As such, this 
(continued) Note has been provided, which allows separate Condition 

entry for each control rod with inoperable position 
indication channels. 

A.1.1. A.1.2. A.1.3, A.2.1. and A.2.2 

With required full-in position indication channels 
inoperable for one or more control rods, compensating 
actions must be taken to protect against potential 
reactivity excursions from fuel assembly insertions or 
control rod withdrawals. This may be accomplished by 
immediately suspending in-vessel fuel movement and control 
rod withdrawal, and immediately initiating action to fully 
insert all insertable control rods in core cells containing 
one or more fuel assemblies. Actions must continue until 
all insertable control rods in core cells containing one or 
more fuel assemblies are fully inserted. Suspension of 
in-vessel fuel movements and control rod withdrawal shall 
not preclude moving a component to a safe position. 

Alternatively, actions may be immediately initiated to fully 
insert the control rod(s) associated with the inoperable 
full -in position indicators(s) and to disarm the drive(s) to 
ensure that the control rod is not withdrawn. Actions must 
continue until all associated control rods are fully 
inserted and drives are disarmed. 

Under these conditions, an inoperable full-in channel may be 
bypassed to allow refueling operations to proceed. An 
alternate method must be used to ensure the control rod is 
fully inserted (e.g., use the OX position indication). 
Another option is to bypass Synchro A (which is the current 
position probe) and use Synchro B instead. If the readings 
of the two Synchros do not agree, the conditions will be 
alarmed to the operator to initiate bypass of Synchro A and 
to use Synchro B. 

(continued) 
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Cont ro l  Rod P o s i t i o n  I n d i c a t i o n  
B 3 . 9 . 4  

BASES 

SURVEILLANCE SR 3 . 9 . 4 . L  
REQUIREMENTS 

The f u l l - i n  p o s i t i o n  i n d i c a t i o n  channels p rov ide  i n p u t  t o  
t h e  rod -ou t  i n t e r l o c k  and o the r  r e f u e l i n g .  i n t e r l o c k s  t h a t  
r e q u i r e  an a l l - r o d s - i n  permiss ive.  The i n t e r l o c k s  a re  
a c t i v a t e d  when t h e  f u l l - i n  p o s i t i o n  i n d i c a t i o n  f o r  any 
c o n t r o l  r o d  i s  n o t  present,  s ince  t h i s  i n d i c a t e s  t h a t  a l l  
rods  a re  n o t  f u l l y  inser ted .  Therefore, t e s t i n g  o f  t h e  
f u l l - i n  p o s i t i o n  i n d i c a t i o n  channels i s  performed t o  ensure 
t h a t  when a  c o n t r o l  r o d  i s  withdrawn, t h e  f u l l - i n  p o s i t i o n  
i n d i c a t i o n  i s  n o t  present .  Per forming t h e  SR each t ime  a  
c o n t r o l  r od  i s  withdrawn i s  considered adequate because o f  
t h e  procedura l  c o n t r o l s  on c o n t r o l  r o d  wi thdrawals and t h e  
v i s u a l  and aud ib le  i n d i c a t i o n s  a v a i l a b l e  i n  t h e  c o n t r o l  room 
t o  a l e r t  t h e  opera to r  t o  c o n t r o l  rods  n o t  f u l l y  i nse r ted .  

REFERENCES 1 .  l O C F R 5 0 , A p p e n d i x A , G D C 2 6 .  

2. DCD T i e r  2, Sec t ion  1 5 . 4 . 1 . 1 .  
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B  3.9 REFUELING OPERATIONS 

B 3.9.5 Cont ro l  Rod OPERABILITY - Refuel i n g  

BASES - 
BACKGROUND Cont ro l  rods  a re  components o f  t h e  Cont ro l  Rod D r i v e  (CRD) 

System, t h e  p r imary  r e a c t i v i t y  c o n t r o l  system f o r  t h e  
r e a c t o r .  I n  con junc t i on  w i t h  t h e  Reactor P r o t e c t i o n  System, 
t h e  CRD System prov ides  t h e  means f o r  t h e  r e l i a b l e  c o n t r o l  
o f  r e a c t i v i t y  changes d u r i n g  r e f u e l  i n g  opera t ion .  I n  
a d d i t i o n ,  t h e  c o n t r o l  rods p rov ide  t h e  c a p a b i l i t y  t o  
ma in ta i n  t h e  r e a c t o r  s u b c r i t i c a l  under a l l  c o n d i t i o n s  and t o  
l i m i t  t h e  p o t e n t i a l  amount and r a t e  o f  r e a c t i v i t y  inc rease  
caused by a  ma l f unc t i on  i n  t h e  CRD System. 

The CRO system a l s o  inc ludes  t h e  F ine  Mot ion Cont ro l  Rod 
D r i ves  (FMCROs) and t h e  CRD system i ns t rumen ta t i on  w i t h  
which t h e  RCIS d i r e c t l y  i n t e r f a c e s .  The FMCRDs can be 
i n s e r t e d  e i t h e r  h y d r a u l i c a l l y  o r  e l e c t r i c a l l y .  I n  response 
t o  a  scram s igna l ,  t h e  FMCRD i s  i n s e r t e d  h y d r a u l i c a l l y  v i a  
t h e  s to red  energy i n  t h e  scram accumulators. A  redundant 
s i gna l  i s  a l s o  g iven  t o  i n s e r t  t h e  FMCRO e l e c t r i c a l l y  v i a  
i t s  motor d r i v e .  Th is  d i v e r s i t y  p rov ides  a  h i g h  degree o f  
assurance o f  r o d  i n s e r t i o n  on demand. 

GDC 26 o f  10 CFR 50, Appendix A, r e q u i r e s  t h a t  one o f  t h e  
two r e q u i r e d  independent r e a c t i v i t y  c o n t r o l  systems be 
capable o f  h o l d i n g  t h e  r e a c t o r  core  s u b c r i t i c a l  under c o l d  
c o n d i t i o n s  (Ref.  1 ) .  The CRD System i s  t h e  system capable 
o f  ma in ta i n i ng  t h e  r e a c t o r  s u b c r i t i c a l  i n  c o l d  cond i t i ons .  

APPLICABLE Prevent ion  and m i t i g a t i o n  o f  prompt r e a c t i v i t y  excurs ions  
SAFETY ANALYSES du r i ng  r e f u e l  i n g  a re  p rov ided  by r e f u e l  i ng i n t e r l o c k s  

(LC0 3.9.1 and LC0 3.9.2), t h e  SDM (LC0 3.1.1), t h e  s t a r t u p  
range mon i t o r  neu t ron  f l u x  scram (LC0 3.3.1.1), t h e  average 
power range mon i to r  neu t ron  f l u x  scram (LC0 3.3.1. l ) ,  and 
t h e  c o n t r o l  r od  b lock  i ns t rumen ta t i on  (LC0 3.3.5.1). 

The s a f e t y  ana l ys i s  f o r  t h e  c o n t r o l  r o d  removal e r r o r  d u r i n g  
r e f u e l i n g  (Ref. 2) eva lua tes  t h e  consequences o f  c o n t r o l  r o d  
wi thdrawal  d u r i n g  r e f u e l i n g .  A  prompt r e a c t i v i t y  excurs ion  
d u r i n g  r e f u e l i n g  cou ld  p o t e n t i a l l y  r e s u l t  i n  f u e l  f a i l u r e  
w i t h  subsequent r e l ease  o f  r a d i o a c t i v e  m a t e r i a l  t o  t h e  

(cont inued)  
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B 3.9.5 

BASES 

environment. Cont ro l  r od  scram prov ides  backup p r o t e c t i o n  
should a prompt r e a c t i v i t y  excurs ion  occur. 

Cont ro l  r od  OPERABILITY d u r i n g  r e f u e l i n g  s a t i s f i e s  
C r i t e r i o n  3 o f  t h e  NRC P o l i c y  Statement. 

LC0 Each withdrawn c o n t r o l  r o d  must be OPERABLE. The withdrawn 
c o n t r o l  r o d  i s  considered OPERABLE i f  t h e  scram accumulator 
pressure i s  > 12.75 MPaG and t h e  c o n t r o l  r o d  i s  capable o f  
be ing  a u t o m a t i c a l l y  i n s e r t e d  upon r e c e i p t  o f  a scram s igna l .  
I n s e r t e d  c o n t r o l  rods  have a l ready  completed t h e i r  
r e a c t i v i t y  c o n t r o l  f unc t i on .  

APPLICABILITY Dur ing  MODE 5, withdrawn c o n t r o l  rods must be OPERABLE t o  
ensure t h a t  i n  a scram t h e  c o n t r o l  rods w i l l  i n s e r t  and 
p rov ide  t h e  r e q u i r e d  negat ive  r e a c t i v i t y  t o  ma in ta i n  t h e  
r e a c t o r  s u b c r i t i c a l .  

For MODES 1 and 2, c o n t r o l  r o d  requi rements a r e  found i n  
LC0 3.1.2,  " R e a c t i v i t y  Anomalies," LC0 3.1 .3 ,  "Cont ro l  Rod 
OPERABILITY," LC0 3.1.4,  "Cont ro l  Rod Scram Times," and 
LC0 3 .1 .5 ,  "Cont ro l  Rod Scram Accumulators." Dur ing  MODES 3 
and 4,  c o n t r o l  rods a re  o n l y  a l lowed t o  be withdrawn under 
LC0 3.10.3, "Cont ro l  Rod Withdrawal -Hot  Shutdown," and 
LC0 3.10.4, "Contro l  Rod Withdrawal -Co ld  Shutdown," i n  t h e  
Specia l  Operat ions sec t ion .  These p rov ide  adequate 
requi rements f o r  c o n t r o l  r o d  OPERABILITY d u r i n g  these 
cond i t i ons .  

ACTIONS 

With one o r  more withdrawn c o n t r o l  rods inoperable,  a c t i o n  
must be immediate ly  i n i t i a t e d  t o  f u l l y  i n s e r t  t h e  inoperab le  
c o n t r o l  r od (s ) .  I n s e r t i n g  t h e  c o n t r o l  rod(s )  ensures t h a t  
t h e  shutdown and scram c a p a b i l i t i e s  a re  n o t  adverse ly  
a f f ec ted .  Ac t ions  must con t inue  u n t i l  t h e  inoperab le  
c o n t r o l  rod(s )  i s  f u l l y  i nse r ted .  

(cont inued)  
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BASES 

SURVEILLANCE SR 3.9.5.1 and SR 3.9.5.2 
REQUIREMENTS 

Dur ing  MODE 5, t h e  OPERABILITY o f  c o n t r o l  rods i s  p r i m a r i l y  
r equ i red  t o  ensure t h a t  a  withdrawn c o n t r o l  r o d  w i l l  
au toma t i ca l l y  i n s e r t  i f  a  s i gna l  r e q u i r i n g  a  r e a c t o r  
shutdown occurs. Because no e x p l i c i t  a n a l y s i s  e x i s t s  f o r  
automat ic  shutdown d u r i n g  r e f u e l i n g ,  t h e  shutdown f u n c t i o n  
i s  s a t i s f i e d  i f  t h e  withdrawn c o n t r o l  r o d  i s  capable o f  
automat ic  i n s e r t i o n  and t h e  assoc ia ted  CRD scram accumulator 
pressure i s  > 12.75 MPaG. 

The 7 day Frequency takes i n t o  cons ide ra t i on  equipment 
re1  i abi  1  i t y ,  procedura l  c o n t r o l s  over  t h e  scram 
accumulators, and c o n t r o l  room alarms and i n d i c a t i n g  l i g h t s  
t h a t  i n d i c a t e  low accumulator charge pressures. 

REFERENCES 1. 10 CFR 50, Appendix A, GDC 26. 

2. DCD T i e r  2, Sec t ion  15.4.1.1. 

ABWR TS   Design Control DocumentITier 2 

25A5675AU Revision 5



RPV Water Level  
B 3.9.6 

B 3.9 REFUELING OPERATIONS 

B 3.9.6 Reactor Pressure Vessel (RPV) Water Level 

BASES 

BACKGROUND The movement o f  f u e l  assemblies o r  hand l i ng  o f  c o n t r o l  rods 
w i t h i n  t h e  RPV r e q u i r e s  a minimum water  l e v e l  o f  7.0 m above 
t h e  t o p  o f  t h e  RPV f lange.  S u f f i c i e n t  water  i s  necessary t o  
r e t a i n  i o d i n e  f i s s i o n  p roduc t  a c t i v i t y  i n  t h e  water  i n  t h e  
event  o f  a f u e l  hand l i ng  acc iden t  (Refs. 3.9.6-1 and 
3.9.6-2). S u f f i c i e n t  i o d i n e  a c t i v i t y  would be r e t a i n e d  t o  
l i m i t  o f f s i t e  doses f rom t h e  acc iden t  t o  < 25% o f  
10 CFR 100 l i m i t s ,  as p rov ided  by t h e  guidance o f  
Reference 3. 

APPLICABLE Dur ing  movement o f  f u e l  assemblies o r  hand l i ng  o f  c o n t r o l  
SAFETY ANALYSES rods, t h e  water  l e v e l  i n  t h e  RPV and t h e  spent f u e l  pool  i s  

an i n i t i a l  c o n d i t i o n  design parameter i n  t h e  a n a l y s i s  o f  a 
f u e l  hand l i ng  acc iden t  i n  containment p o s t u l a t e d  by 
Regulatory Guide 1.25 (Ref.  1 ) .  A minimum water  l e v e l  o f  
7.0 m a l lows a decontaminat ion f a c t o r  o f  100 (Ref. 4) t o  be 
used i n  t h e  acc iden t  ana l ys i s  f o r  i od ine .  Th i s  r e l a t e s  t o  
t h e  assumption t h a t  99% o f  t h e  t o t a l  i o d i n e  re leased f rom 
t h e  p e l l e t  t o  c l add ing  gap o f  a l l  t h e  dropped f u e l  assembly 
rods  i s  r e t a i n e d  by t h e  r e f u e l i n g  c a v i t y  water .  The f u e l  
p e l l e t  t o  c l add ing  gap i s  assumed t o  con ta in  10% o f  t h e  
t o t a l  f u e l  r o d  i o d i n e  i nven to ry  (Ref.  1 ) .  

Ana lys is  o f  t h e  f u e l  hand l i ng  acc iden t  i n s i d e  containment i s  
descr ibed  i n  Reference 2. With a minimum water  l e v e l  o f  
7.0 m and a minimum decay t ime  o f  24 hours p r i o r  t o  f u e l  
handl ing,  t h e  ana l ys i s  and t e s t  programs demonstrate t h a t  
t h e  i o d i n e  re lease  due t o  a pos tu la ted  f u e l  hand l i ng  
acc iden t  i s  adequately captured by t h e  water,  and t h a t  
o f f s i t e  doses a re  mainta ined w i t h i n  a l l owab le  l i m i t s  
(Ref. 5 ) .  

RPV water  l e v e l  s a t i s f i e s  C r i t e r i o n  2 o f  t h e  NRC P o l i c y  
Statement. 

(cont inued)  
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LC0 A minimum water  l e v e l  o f  7.0 m above t h e  t o p  o f  t h e  RPV 
f l ange  i s  r e q u i r e d  t o  ensure t h a t  t h e  r a d i o l o g i c a l  
consequences o f  a pos tu la ted  f u e l  hand l i ng  acc iden t  a re  
w i t h i n  acceptable l i m i t s ,  as p rov ided  by t h e  guidance o f  
Reference 3. 

APPLICABILITY LC0 3.9.6 i s  app l i cab le  when moving f u e l  assemblies o r  
handl i n g  c o n t r o l  rods  ( i  .e., movement w i t h  o t h e r  than  t h e  
normal c o n t r o l  r o d  d r i v e )  w i t h i n  t h e  RPV. The LC0 min imizes 
t h e  p o s s i b i l i t y  o f  a f u e l  hand l i ng  acc iden t  i n  containment 
t h a t  i s  beyond t h e  assumptions o f  t h e  s a f e t y  ana l ys i s .  I f  
i r r a d i a t e d  f u e l  i s  n o t  p resent  w i t h i n  t h e  RPV, t h e r e  can be 
no s i g n i f i c a n t  r a d i o a c t i v i t y  r e l ease  as a r e s u l t  o f  a 
pos tu la ted  f u e l  handl i n g  acc ident .  Requirements f o r  f u e l  
hand l i ng  acc iden ts  i n  t h e  spent f u e l  s to rage poo l  a re  
covered by LC0 3.7.6, "Fuel Pool Water Level ." 

ACTIONS a 
I f  t h e  water  l e v e l  i s  < 7.0 m above t h e  t o p  o f  t h e  RPV 
f lange,  a1 1 opera t ions  i n v o l v i n g  movement o f  f u e l  assemblies 
and hand l i ng  o f  c o n t r o l  rods w i t h i n  t h e  RPV s h a l l  be 
suspended immediately t o  ensure t h a t  a f u e l  hand l i ng  
acc iden t  cannot occur. The suspension o f  f u e l  movement and 
c o n t r o l  r o d  handl i n g  s h a l l  n o t  p rec lude  complet ion o f  
movement o f  a component t o  a sa fe  p o s i t i o n .  

SURVEILLANCE SR 3.9.6.1 
REQUIREMENTS 

V e r i f i c a t i o n  o f  a minimum water  l e v e l  o f  7.0 m above t h e  t o p  
o f  t h e  RPV f l ange  ensures t h a t  t h e  design bas i s  f o r  t h e  
pos tu la ted  f u e l  hand l ing  acc iden t  a n a l y s i s  d u r i n g  r e f u e l i n g  
opera t ions  i s  met. Water a t  t h e  r e q u i r e d  l e v e l  l i m i t s  t h e  
consequences o f  damaged f u e l  rods, which a re  p o s t u l a t e d  t o  
r e s u l t  f rom a f u e l  hand l ing  acc iden t  i n  containment 
(Ref.  2 ) .  

The Frequency o f  24 hours i s  based on eng ineer ing  judgment 
and i s  considered adequate i n  view o f  t h e  l a r g e  volume o f  
water  and t h e  normal procedura l  c o n t r o l s  on va l ve  p o s i t i o n s ,  
which make s i g n i f i c a n t  unplanned l e v e l  changes u n l i k e l y .  

(cont inued)  
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REFERENCES 1. Regulatory Guide 1.25,  March 23, 1972. 

2 .  DCD T i e r  2 ,  Section 15.7.4 .  

3 .  NUREG-0800, Section 15.7.4.  

4.  NUREG-0831, Supplement 6 ,  Section 16.4.2.  

5 .  10 CFR 100.11. 
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B.3.9.7 Residual Heat Removal (RHR) - High Water Level 

BASES 

BACKGROUND The purpose o f  t h e  RHR System i n  MODE 5 i s  t o  remove decay 
heat  and sens ib l e  heat f rom t h e  r e a c t o r  coo lan t ,  as r e q u i r e d  
by GDC 34. Each o f  t h e  t h r e e  shutdown c o o l i n g  loops  o f  t h e  
RHR System can p rov ide  t h e  r e q u i r e d  decay heat  removal. Each 
l o o p  c o n s i s t s  o f  one motor d r i v e n  pump, a  heat  exchanger, 
and assoc ia ted  p i p i n g  and valves.  Each l oop  has a  ded ica ted  
suc t i on  nozz le  f rom t h e  r e a c t o r  vessel .  Each pump discharges 
t h e  r e a c t o r  coo lan t ,  a f t e r  i t  has been coo led  by c i r c u l a t i o n  
through t h e  respec t i ve  heat  exchangers, t o  t h e  r e a c t o r  v i a  
feedwater l i n e  A  f o r  subsystem A, and v i a  t h e  i n d i v i d u a l  RHR 
i n l e t  nozzles f o r  subsystems B and C.  The RHR heat  
exchangers t r a n s f e r  heat t o  t h e  Reactor B u i l d i n g  Coo l ing  
Water (RCW) system (LC0 3.7.3). The RHR shutdown c o o l i n g  
mode i s  manual ly c o n t r o l l e d .  

I n  a d d i t i o n  t o  t h e  RHR subsystems, t h e  volume o f  water  above 
t h e  r e a c t o r  pressure vessel (RPV) f l ange  prov ides  a  heat  
s i n k  f o r  decay heat removal. 

APPLICABLE With t h e  u n i t  i n  MODE 5, t h e  RHR System i s  n o t  r e q u i r e d  t o  
SAFETY ANALYSIS m i t i g a t e  any events o r  acc iden ts  evaluated i n  t h e  s a f e t y  

analyses. The RHR System i s  r e q u i r e d  f o r  removing decay heat  
t o  ma in ta i n  t h e  temperature o f  t h e  r e a c t o r  coo lan t .  

Although t h e  RHR System does n o t  meet a  s p e c i f i c  c r i t e r i o n  
o f  t h e  NRC P o l i c y  Statement, i t  was i d e n t i f i e d  i n  t h e  NRC 
P o l i c y  Statement as an impor tan t  c o n t r i b u t o r  t o  r i s k  
reduc t ion .  Therefore, t h e  RHR System i s  r e t a i n e d  as a  
S p e c i f i c a t i o n .  

LC0 Only one RHR shutdown c o o l i n g  subsystem i s  r e q u i r e d  t o  be 
OPERABLE i n  MODE 5 w i t h  t h e  water  l e v e l  > 7.0 m above t h e  
RPV f l ange  t o  p rov ide  decay heat  removal. Only one subsystem 
i s  r e q u i r e d  because t h e  volume o f  water  above t h e  RPV f l ange  
prov ides  backup decay heat  removal c a p a b i l i t y .  

(cont inued)  
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LC0 An OPERABLE RHR shutdown c o o l i n g  subsystem c o n s i s t s  o f  an 
(cont inued)  RHR pump, a heat exchanger, va lves,  p i p i ng ,  inst ruments,  and 

c o n t r o l s  t o  ensure an OPERABLE f l o w  path.  

A d d i t i o n a l l y ,  each RHR shutdown c o o l i n g  subsystem i s  
considered OPERABLE i f  i t  can be manual ly  a l i g n e d  (remote o r  
l o c a l )  i n  t h e  shutdown c o o l i n g  mode f o r  removal o f  decay 
heat .  Operat ion ( e i t h e r  cont inuous o r  i n t e r m i t t e n t )  o f  one 
subsystem can ma in ta in  and reduce t h e  r e a c t o r  c o o l a n t  
temperature as requ i red .  However, t o  ensure adequate co re  
f l o w  t o  a l l o w  f o r  accurate average r e a c t o r  coo lan t  
temperature mon i to r ing ,  n e a r l y  cont inuous o p e r a t i o n  i s  
r equ i red .  A Note i s  p rov ided  t o  a l l o w  a 2 hour except ion  t o  
shut  down t h e  ope ra t i ng  subsystem every  8 hours. 

APPLICABILITY One RHR shutdown c o o l i n g  subsystem i s  r e q u i r e d  t o  be 
OPERABLE i n  MODE 5, w i t h  i r r a d i a t e d  f u e l  i n  t h e  r e a c t o r  
pressure vessel and w i t h  t h e  water  l e v e l  > 7.0 m above t h e  
t o p  o f  t h e  RPV f lange,  t o  p rov ide  decay heat  removal. RHR 
System requi rements i n  o t h e r  MODES a r e  covered by LCOs i n  
Sec t ion  3 .4 ,  Reactor Coolant System (RCS); Sec t i on  3.5,  
Emergency Core Coo l ing  Systems (ECCS); and Sec t i on  3 .6 ,  
Containment Systems. RHR System requi rements i n  MODE 5, w i t h  
i r r a d i a t e d  f u e l  i n  t h e  r e a c t o r  pressure vessel and w i t h  t h e  
water  l e v e l  < 7 .0  m above t h e  RPV f lange,  a r e  g i v e n  i n  
LC0 3.9.8,  "Residual Heat Removal (RHR) - Low Water Level."  

ACTIONS A.1 

With no RHR shutdown c o o l i n g  subsystem OPERABLE, an 
a l t e r n a t e  method o f  decay heat  removal must be es tab l i shed  
w i t h i n  1 hour. I n  t h i s  cond i t i on ,  t h e  volume o f  water  above 
t h e  RPV f l ange  prov ides  adequate c a p a b i l i t y  t o  remove decay 
heat  f rom t h e  r e a c t o r  core. However, t h e  o v e r a l l  r e l i a b i l i t y  
i s  reduced because l o s s  o f  water  l e v e l  cou ld  r e s u l t  i n  
reduced decay heat removal c a p a b i l i t y .  The 1 hour Completion 
Time i s  based on t h e  decay heat  removal f u n c t i o n  and t h e  
p r o b a b i l i t y  o f  a l o s s  o f  t h e  a v a i l a b l e  decay heat  removal 
c a p a b i l i t i e s .  Furthermore, v e r i f i c a t i o n  o f  t h e  f u n c t i o n a l  
a v a i l a b i l i t y  o f  these a l t e r n a t e  method(s) must be 

(cont inued)  
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ACT IONS (cont inued)  

reconf i rmed every 24 hours t h e r e a f t e r .  T h i s  w i l l  ensure 
cont inued heat  removal c a p a b i l i t y .  

A l t e r n a t e  decay heat  removal methods a re  a v a i l a b l e  t o  t h e  
opera to rs  f o r  rev iew and prep lann ing  i n  t h e  u n i t ' s  Operat ing 
Procedures. For example, i n  a d d i t i o n  t o  t h e  t h r e e  RHR 
shutdown c o o l i n g  loops, t h i s  may i n c l u d e  t h e  use o f  t h e  
Reactor Water Cleanup System, ope ra t i ng  w i t h  t h e  
regene ra t i ve  heat  exchanger bypassed. The method used t o  
remove t h e  decay heat  should be t h e  most prudent  cho ice  
based on u n i t  cond i t i ons .  

6.1, 8.2. 6.3. and 6.4 

I f  no RHR shutdown c o o l i n g  subsystem i s  OPERABLE and an 
a l t e r n a t e  method o f  decay heat  removal i s  n o t  a v a i l a b l e  i n  
accordance w i t h  Required Ac t i on  A. 1, ac t i ons  s h a l l  be taken 
immediately t o  suspend opera t ions  i n v o l v i n g  an inc rease  i n  
r e a c t o r  decay heat l oad  by suspending t h e  l o a d i n g  o f  
i r r a d i a t e d  f u e l  assemblies i n t o  t h e  RPV. 

Add i t i ona l  ac t i ons  a re  requ i red  t o  min imize any p o t e n t i a l  
f i s s i o n  product  r e l ease  t o  t h e  environment. Th i s  i nc l udes  
i n i t i a t i n g  immediate a c t i o n  t o  r e s t o r e  t h e  f o l l o w i n g  t o  
OPERABLE s ta tus :  secondary containment, one standby gas 
t reatment  subsystem, and one secondary containment i s o l a t i o n  
va l ve  and associated i ns t rumen ta t i on  i n  each associated 
pene t ra t i on  n o t  i s o l a t e d .  Th is  may be performed as an 
a d m i n i s t r a t i v e  check, by examining l o g s  o r  o t h e r  i n f o r m a t i o n  
t o  determine whether t h e  components a re  ou t  o f  s e r v i c e  f o r  
maintenance o r  o the r  reasons. It does n o t  mean t o  per fo rm 
t h e  su rve i l l ances  needed t o  demonstrate t h e  OPERABILITY o f  
t h e  components. I f ,  however, any r e q u i r e d  component i s  
inoperable,  then i t  must be r e s t o r e d  t o  OPERABLE s ta tus .  I n  
t h i s  case, a s u r v e i l l a n c e  may need t o  be performed t o  
r e s t o r e  t h e  component t o  OPERABLE s ta tus .  Ac t i ons  must 
con t inue  u n t i l  a1 1 r e q u i r e d  components a re  OPERABLE. 

C . l  and C.2 

I f  no RHR Shutdown Coo l ing  System i s  i n  opera t ion ,  an 
a l t e r n a t e  method o f  coo lan t  c i r c u l a t i o n  i s  r e q u i r e d  t o  be 
es tab l i shed  w i t h i n  1 hour. The Completion Time i s  mod i f i ed  

(cont inued)  
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ACTIONS C . l  and C.? (cont inued)  

such t h a t  1 hour i s  a p p l i c a b l e  sepa ra te l y  f o r  each 
occurrence i n v o l v i n g  a  l o s s  o f  coo lan t  c i r c u l a t i o n .  

Dur ing  t h e  p e r i o d  when t h e  r e a c t o r  coo lan t  i s  be ing  
c i r c u l a t e d  by an a l t e r n a t e  method ( o t h e r  than  by t h e  
r e q u i r e d  RHR Shutdown Cool i n g  System), t h e  r e a c t o r  coo lan t  
temperature must be p e r i o d i c a l l y  moni tored t o  ensure p roper  
f u n c t i o n i n g  o f  t h e  a l t e r n a t e  method. The once p e r  hour 
Completion Time i s  deemed appropr ia te .  

SURVEILLANCE SR 3.9.7.1 
REQUIREMENTS 

Th i s  Su rve i l l ance  demonstrates t h a t  t h e  RHR subsystem i s  i n  
ope ra t i on  and c i r c u l a t i n g  r e a c t o r  coo lan t .  The r e q u i r e d  f l o w  
r a t e  i s  determined by t h e  f l o w  r a t e  necessary t o  p rov ide  
s u f f i c i e n t  decay heat removal c a p a b i l i t y .  The Frequency o f  
12 hours i s  s u f f i c i e n t  i n  view o f  o t h e r  v i s u a l  and a u d i b l e  
i n d i c a t i o n s  a v a i l a b l e  t o  t h e  ope ra to r  f o r  mon i t o r i ng  t h e  RHR 
subsystem i n  t h e  c o n t r o l  room. 

REFERENCES None. 
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B  3.9 REFUELING OPERATIONS 

8.3.9.8 Residual Heat Removal (RHR) - Low Water Level 

BASES 

BACKGROUND The purpose o f  t h e  RHR System i n  MODE 5 i s  t o  remove decay 
heat  and sens ib l e  heat  f rom t h e  r e a c t o r  coo lan t ,  as r e q u i r e d  
by GDC 34. Each o f  t h e  t h ree  shutdown c o o l i n g  loops  o f  t h e  
RHR System can p rov ide  t h e  r e q u i r e d  decay heat  removal. Each 
l oop  c o n s i s t s  o f  one motor d r i v e n  pump, a  heat  exchanger, 
and associated p i p i n g  and valves.  Each l oop  has a  ded ica ted  
suc t i on  nozz le  f rom t h e  r e a c t o r  vessel .  Each pump discharges 
t h e  r e a c t o r  coo lan t ,  a f t e r  i t  has been cooled by c i r c u l a t i o n  
through t h e  respec t i ve  heat exchangers, t o  t h e  r e a c t o r  v i a  
feedwater l i n e  A  f o r  subsystem A, and v i a  t h e  i n d i v i d u a l  RHR 
i n l e t  nozzles f o r  subsystems B and C.  The RHR heat  
exchangers t r a n s f e r  heat  t o  t h e  Reactor B u i l d i n g  Coo l ing  
Water (RCW) system (LC0 3.7.2). The RHR shutdown c o o l i n g  
mode i s manual 1  y c o n t r o l  1  ed . 

APPLICABLE With t h e  u n i t  i n  MODE 5, t h e  RHR System i s  n o t  r e q u i r e d  t o  
SAFETY ANALYSIS m i t i g a t e  any events o r  acc iden ts  eva lua ted  i n  t h e  s a f e t y  

analyses. The RHR System i s  r equ i red  f o r  removing decay heat  
t o  ma in ta i n  t h e  temperature o f  t h e  r e a c t o r  coo lan t .  

A l though t h e  RHR System does n o t  meet a  s p e c i f i c  c r i t e r i o n  
o f  t h e  NRC P o l i c y  Statement, i t  was i d e n t i f i e d  i n  t h e  NRC 
P o l i c y  Statement as an impor tan t  c o n t r i b u t o r  t o  r i s k  
reduc t i on .  Therefore, t h e  RHR System i s  r e t a i n e d  as a  
S p e c i f i c a t i o n .  

LC0 I n  MODE 5 w i t h  t h e  water l e v e l  < 7.0 m above t h e  r e a c t o r  
pressure vessel (RPV) f l ange  two RHR shutdown c o o l i n g  
subsystems must be OPERABLE. 

An OPERABLE RHR shutdown c o o l i n g  subsystem c o n s i s t s  o f  an 
RHR pump, a  heat exchanger, va lves,  p i p i ng ,  inst ruments,  and 
c o n t r o l s  t o  ensure an OPERABLE f l o w  path. 

(cont inued)  
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LC0 
(cont inued)  

A d d i t i o n a l l y ,  each RHR shutdown c o o l i n g  subsystem i s  
considered OPERABLE i f  i t  can be manual ly a l i g n e d  (remote o r  
l o c a l )  i n  t h e  shutdown c o o l i n g  mode f o r  removal o f  decay 
heat.  Operat ion ( e i t h e r  cont inuous o r  i n t e r m i t t e n t )  o f  one 
subsystem can ma in ta in  and reduce t h e  r e a c t o r  coo lan t  
temperature as requ i red .  However, t o  ensure adequate co re  
f l o w  t o  a l l o w  f o r  accurate average r e a c t o r  coo lan t  
temperature mon i to r ing ,  cont inuous ope ra t i on  i s  r equ i red .  A 
Note i s  prov ided t o  a l l o w  a 2 hour  except ion  t o  shu t  down 
t h e  ope ra t i ng  subsystem every 8 hours. 

APPLICABILITY Two RHR shutdown c o o l i n g  subsystems are  r e q u i r e d  t o  be 
OPERABLE i n  MODE 5, w i t h  i r r a d i a t e d  f u e l  i n  t h e  r e a c t o r  
pressure vessel and w i t h  t h e  water  l e v e l  c 7 . 0  m above t h e  
t op  o f  t h e  RPV f lange,  t o  p rov ide  decay heat  removal. RHR 
System requi rements i n  o the r  MODES are  covered by LCOs i n  
Sec t ion  3.4, Reactor Cool an t  System (RCS) ; Sect ion  3.5, 
Emergency Core Cool ing Systems (ECCS); and Sec t ion  3.6, 
Containment Systems. RHR System requi rements i n  MODE 5, w i t h  
i r r a d i a t e d  f u e l  i n  t h e  r e a c t o r  p ressure  vessel  and w i t h  t h e  
water  l e v e l  > 7 .0  m above t h e  RPV f lange,  a re  g i ven  i n  
LC0 3.9.7, "Residual Heat Removal (RHR)- High Water Level."  

ACTIONS !u 
With  one o f  t h e  two r e q u i r e d  RHR shutdown c o o l i n g  subsystems 
inoperable, t h e  remain ing subsystem i s  capable o f  p r o v i d i n g  
t h e  r e q u i r e d  decay heat  removal. However, t h e  o v e r a l l  
r e l i a b i l i t y  i s  reduced. Therefore an a l t e r n a t e  method o f  
decay heat  removal must be p rov ided  (such as t h e  t h i r d  RHR 
shutdown cool  i n g  subsystem). Wi th bo th  r e q u i r e d  RHR shutdown 
c o o l i n g  subsystems inoperable,  an a l t e r n a t e  method o f  decay 
heat  removal must be p rov ided  i n  a d d i t i o n  t o  t h a t  p rov ided  
f o r  t h e  i n i t i a l  RHR shutdown c o o l i n g  subsystem 
i n o p e r a b i l  i t y .  Th is  r e -es tab l  i shes  backup decay heat  removal 
c a p a b i l i t i e s ,  s i m i l a r  t o  t h e  requi rements o f  t h e  LCO. The 
1 hour Completion Time i s  based on t h e  decay heat  removal 
f u n c t i o n  and t h e  p r o b a b i l i t y  o f  a l o s s  o f  t h e  a v a i l a b l e  
decay heat  removal c a p a b i l i t i e s .  Furthermore, v e r i f i c a t i o n  
o f  t h e  f u n c t i o n a l  a v a i l a b i l i t y  o f  these  a l t e r n a t e  method(s) 

(cont inued)  
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ACTIONS (cont inued)  

must be reconf i rmed every  24 hours t h e r e a f t e r .  Th i s  w i l l  
ensure con t inued heat  removal capab i l  i ty. 

A l t e r n a t e  decay heat  removal methods a re  a v a i l a b l e  t o  t h e  
opera to rs  f o r  r ev iew  and prep1 anning i n  t h e  u n i t ' s  Opera t ing  
Procedures. For example, i n  a d d i t i o n  t o  t h e  t h i r d  RHR 
shutdown c o o l i n g  loop,  t h i s  may i n c l u d e  t h e  use o f  t h e  
Reactor Water Cleanup System, ope ra t i ng  w i t h  t h e  
regene ra t i ve  heat  exchanger bypassed. The method used t o  
remove decay heat  should be t h e  most p rudent  cho i ce  based on 
u n i t  cond i t i ons .  

8.1. 8.2, 8.3. C.1. and C.2 

I f  no RHR shutdown c o o l i n g  subsystem i s  i n  opera t ion ,  an 
a l t e r n a t e  method o f  coo lan t  c i r c u l a t i o n  i s  r e q u i r e d  t o  be 
e s t a b l i s h e d  w i t h i n  1 hour. The Complet ion Time i s  m o d i f i e d  
such t h a t  t h e  1 hour i s  a p p l i c a b l e  sepa ra te l y  f o r  each 
occurrence i n v o l v i n g  a  l o s s  o f  coo lan t  c i r c u l a t i o n .  

Dur ing  t h e  p e r i o d  when t h e  r e a c t o r  coo lan t  i s  be ing  
c i r c u l a t e d  by an a l t e r n a t e  method ( o t h e r  than  by t h e  
r e q u i r e d  RHR Shutdown Coo l ing  System), t h e  r e a c t o r  coo lan t  
temperature and l e v e l  must be p e r i o d i c a l l y  mon i to red  t o  
ensure p roper  f u n c t i o n  o f  t h e  a l t e r n a t e  method. The once pe r  
hour Complet ion Time i s  deemed app rop r i a te .  

I f  a t  l e a s t  one RHR subsystem i s  n o t  r e s t o r e d  t o  OPERABLE 
s t a t u s  immediately,  a d d i t i o n a l  a c t i o n s  a re  r e q u i r e d  t o  
min imize  any p o t e n t i a l  f i s s i o n  p roduc t  r e l ease  t o  t h e  
environment. Th i s  i nc l udes  i n i t i a t i n g  immediate a c t i o n  t o  
r e s t o r e  t h e  f o l l o w i n g  t o  OPERABLE s ta tus :  secondary 
containment, one standby gas t rea tment  subsystem, and one 
secondary containment i s o l a t i o n  va l ve  and assoc ia ted  
i ns t rumen ta t i on  i n  each assoc ia ted  p e n e t r a t i o n  n o t  i s o l a t e d .  
Th i s  may be performed as an a d m i n i s t r a t i v e  check, by 
examining l o g s  o r  o t h e r  i n f o r m a t i o n  t o  determine whether t h e  
components a re  ou t  o f  s e r v i c e  f o r  maintenance o r  o t h e r  
reasons. It i s  n o t  necessary t o  per fo rm t h e  s u r v e i l l a n c e s  
needed t o  demonstrate t h e  OPERABILITY o f  t h e  components. If, 
however, any r e q u i r e d  component i s  inoperab le ,  then  i t  must 
be r e s t o r e d  t o  OPERABLE s ta tus .  I n  t h i s  case, t h e  

(cont inued)  
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ACTIONS B.1. 0.2, 8.3, C.1, and C.Z (cont inued)  
(cont inued)  

s u r v e i l l a n c e  may need t o  be performed t o  r e s t o r e  t h e  
component t o  OPERABLE s ta tus .  Ac t i ons  must con t i nue  u n t i l  
a l l  r e q u i r e d  components a re  OPERABLE. 

SURVEILLANCE 
REQUIREMENTS SR 3.9.8.1 

Th i s  Su rve i l l ance  demonstrates t h a t  one RHR subsystem i s  i n  
ope ra t i on  and c i r c u l a t i n g  r e a c t o r  coo lan t .  The r e q u i r e d  f l o w  
r a t e  i s  determined by t h e  f l o w  r a t e  necessary t o  p rov ide  
s u f f i c i e n t  decay heat  removal c a p a b i l i t y .  The Frequency o f  
12 hours i s  s u f f i c i e n t  i n  view o f  o t h e r  v i s u a l  and aud ib le  
i n d i c a t i o n s  a v a i l a b l e  t o  t h e  opera to r  f o r  mon i t o r i ng  t h e  RHR 
subsystem i n  t h e  c o n t r o l  room. 

- -- 

REFERENCES None. 
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B 3.10 SPECIAL OPERATIONS 

B 3.10.1 I n s e r v i c e  Leak and Hyd ros ta t i c  Tes t i ng  Operat ion 

BASES 

BACKGROUND The purpose o f  t h i s  Specia l  Operat ions LC0 i s  t o  a l l o w  
c e r t a i n  r e a c t o r  coo lan t  pressure t e s t s  t o  be performed i n  
MODE 4 when t h e  m e t a l l u r g i c a l  c h a r a c t e r i s t i c s  o f  t h e  r e a c t o r  
pressure vessel (RPV) r e q u i r e  t h e  pressure t e s t i n g  a t  
temperatures > 93'C (normal ly  corresponding t o  MODE 3).  

I n s e r v i c e  t e s t i n g  and system leakage pressure t e s t s  r e q u i r e d  
by Sec t ion  X I  o f  t h e  American Soc ie ty  o f  Mechanical 
Engineers (ASME) B o i l e r  and Pressure Vessel Code (Ref. 1)  
a re  performed p r i o r  t o  t h e  r e a c t o r  go ing  c r i t i c a l  a f t e r  a 
r e f u e l i n g  outage. Reactor i n t e r n a l  pump ope ra t i on  and a 
water s o l i d  RPV (except f o r  an a i r  bubble f o r  pressure 
c o n t r o l )  are used t o  achieve t h e  necessary temperatures and 
pressures r e q u i r e d  f o r  these t e s t s .  The minimum 
temperatures ( a t  t h e  r e q u i r e d  pressures)  a l lowed f o r  these 
t e s t s  a re  determined f rom t h e  RPV pressure and temperature 
(P/T) l i m i t s  r equ i red  by LC0 3.4 .9 ,  "Reactor Coolant System 
(RCS) Pressure and Temperature (P/T) L im i t s . "  These 1 i m i t s  
a re  conse rva t i ve l y  based on t h e  f r a c t u r e  toughness o f  t h e  
r e a c t o r  vessel,  t a k i n g  i n t o  account a n t i c i p a t e d  vessel 
neutron f l  uence. 

With increased r e a c t o r  vessel f l uence  over  t ime,  t h e  minimum 
a l lowab le  vessel temperature increases a t  a  g i ven  pressure.  
Pe r i od i c  updates t o  t h e  RPV P/T l i m i t  curves a re  performed 
as necessary, based on t h e  r e s u l t s  o f  analyses o f  i r r a d i a t e d  
s u r v e i l l a n c e  specimens removed f rom t h e  vesse l .  Hyd ros ta t i c  
and l e a k  t e s t i n g  w i l l  e ven tua l l y  be r e q u i r e d  w i t h  minimum 
r e a c t o r  coo lan t  temperatures > 93'C. 

The h y d r o s t a t i c  t e s t ,  g e n e r a l l y  performed every t e n  years, 
r e q u i r e s  i nc reas ing  pressure t o  110% o f  ope ra t i ng  pressure 
7.07 MPaG o r  7.78 MPaG, and because o f  t h e  expected inc rease  
i n  r e a c t o r  vessel f luence,  t h e  minimum a l lowab le  vessel 
temperature accord ing t o  LC0 3.4 .9  i s  increased as shown i n  
t h e  PLTR. Th is  increase t o  110% o f  ope ra t i ng  pressure does 
n o t  exceed t h e  Safe ty  L i m i t  o f  9.48 MPaG. 

(cont inued)  
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I n s e r v i c e  Leak and Hyd ros ta t i c  Tes t i ng  Operat ion 
B 3.10.1 

BASES (cont inued)  

APPLICABLE 
SAFETY ANALYSES 

A l l ow ing  t h e  r e a c t o r  t o  be considered i n  MODE 4 d u r i n g  
h y d r o s t a t i c  o r  l e a k  t e s t i n g ,  when t h e  r e a c t o r  coo lan t  
temperature i s  > 93'C, e f f e c t i v e l y  p rov ides  an except ion  t o  
MODE 3 requirements, i n c l u d i n g  OPERABILITY o f  p r imary  
containment and t h e  f u l l  complement o f  redundant Emergency 
Core Coo l ing  Systems (ECCS). Since t h e  h y d r o s t a t i c  o r  l e a k  
t e s t s  a re  performed water s o l i d ,  a t  low decay heat  values, 
and near  MODE 4 cond i t i ons ,  t h e  s to red  energy i n  t h e  r e a c t o r  
core  w i l l  be very  low. Under these cond i t i ons ,  t h e  
p o t e n t i a l  f o r  f a i l e d  f u e l  and a subsequent inc rease  i n  
coo lan t  a c t i v i t y  above t h e  l i m i t s  o f  LC0 3.4.6, "Reactor 
Coolant System (RCS) S p e c i f i c  A c t i v i t y , "  a re  minimized. I n  
add i t i on ,  t h e  secondary containment w i l l  be OPERABLE, i n  
accordance w i t h  t h i s  Specia l  Operat ions LCO, and w i l l  be 
capable o f  hand l ing  any a i r bo rne  r a d i o a c t i v i t y  o r  steam 
leaks  t h a t  cou ld  occur d u r i n g  t h e  performance o f  h y d r o s t a t i c  
o r  l e a k  t e s t i n g .  The consequences o f  a  steam l e a k  under 
pressure t e s t i n g  cond i t i ons ,  w i t h  secondary containment 
OPERABLE, wi 11 be conservat ive1 y bounded by t h e  consequences 
o f  t h e  pos tu la ted  main steam l i n e  break ou t s i de  o f  secondary 
containment acc iden t  ana l ys i s  descr ibed i n  Reference 2. 
Therefore, r e q u i r i n g  t h e  secondary containment t o  be 
OPERABLE w i l l  conse rva t i ve l y  ensure t h a t  any p o t e n t i a l  
a i r bo rne  r a d i a t i o n  f rom steam leaks  w i l l  be f i l t e r e d  through 
t h e  Standby Gas Treatment System, thereby l i m i t i n g  r a d i a t i o n  
re leases  t o  t h e  environment. 

I n  t h e  event o f  a  l a r g e  pr imary system leak ,  t h e  r e a c t o r  
vessel would r a p i d l y  depressur ize,  a l l o w i n g  t h e  low pressure 
core  c o o l i n g  systems t o  operate. The c a p a b i l i t y  o f  t h e  low 
pressure f l o o d e r  subsystems, as r e q u i r e d  i n  MODE 4 by  
LC0 3.5.2,  "ECCS-Shutdown," would be more than adequate t o  
keep t h e  core f looded under t h i s  low decay heat  l o a d  
cond i t i on .  Small system l eaks  would be de tec ted  by leakage 
i nspec t i ons  be fo re  s i g n i f i c a n t  i nven to ry  l o s s  occurred. 

For t h e  purposes o f  t h i s  t e s t ,  t h e  p r o t e c t i o n  p rov ided  by 
normal ly  r equ i red  MODE 4 app l i cab le  LCOs, i n  a d d i t i o n  t o  t h e  
secondary containment requirements r e q u i r e d  t o  be met by 
t h i s  Specia l  Operat ions LCO, w i l l  ensure acceptable 
consequences d u r i n g  normal h y d r o s t a t i c  t e s t  cond i t i ons  and 
d u r i n g  pos tu la ted  acc iden t  cond i t i ons .  

As descr ibed i n  LC0 3.0 .7 ,  compliance w i t h  Specia l  
Operat ions LCOs i s  op t i ona l ,  and t he re fo re ,  no c r i t e r i a  o f  

(cont inued)  
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Inservice Leak and Hydrostatic Testing Operation 
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BASES 

APPLICABLE the NRC Policy Statement apply. Special Operations LCOs 
SAFETY ANALYSES provide flexibility to perform certain operations by 

(continued) appropriately modifying requirements of other LCOs. A 
discussion of the criteria satisfied for the other LCOs is 
provided in their respective Bases. 

LC0 As described in LC0 3.0.7, compliance with this Special 
Operations LC0 is optional. Operation at reactor coolant 
temperatures > 93'C, can be in accordance with Table 1.1-1 
for MODE 3 operation without meeting this Special Operations 
LC0 or its ACTIONS. This option may be required due to P/T 
limits, however, which require testing at temperatures 
> 93*C, while the ASME inservice test itself requires the 
safety/relief valves to be gagged, preventing their 
OPERABILITY. 

If it is desired to perform these tests while complying with 
this Special Operations LCO, then the MODE 4 applicable LCOs 
and specified MODE 3 LCOs must be met. This Special 
Operations LC0 allows changing Table 1.1-1 temperature 
limits for MODE 4 to "NA" and suspending the requirements of 
LC0 3.4.8, "Residual Heat Removal (RHR) Shutdown Cooling 
System-Cold Shutdown." The additional requirements for 
secondary containment LCOs to be met will provide sufficient 
protection for operations at reactor coolant temperatures 
> 93'C for the purposes of performing either an inservice 
leak or hydrostatic test. 

This LC0 allows primary containment to be open for frequent 
unobstructed access to perform inspections, and for outage 
activities on various systems to continue consistent with 
the MODE 4 applicable requirements that are in effect 
immediately prior to and immediately after this operation. 

APPLICABILITY The MODE 4 requirements may only be modified for the 
performance of inservice leak or hydrostatic tests so that 
these operations can be considered as in MODE 4, even though 
the reactor coolant temperature is > 93'C. The additional 
requirement for secondary containment OPERABILITY according 
to the imposed MODE 3 requirements provides conservatism in 
the response of the unit to any event that 

(continued) 
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I n s e r v i c e  Leak and H y d r o s t a t i c  Tes t i ng  Operat ion 
B 3.10.1 

BASES 

APPLICABILITY may occur. Operat ions i n  a l l  o t h e r  MODES a re  una f f ec ted  by 
(cont inued)  t h i s  LCO. 

ACTIONS A Note has been prov ided  t o  modi fy  t h e  ACTIONS r e l a t e d  t o  
i n s e r v i c e  l e a k  and h y d r o s t a t i c  t e s t i n g  opera t ion .  
Sec t ion  1.3, Completion Times, s p e c i f i e s  once a Cond i t i on  
has been entered, subsequent t r a i n s ,  subsystems, components, 
o r  v a r i a b l e s  expressed i n  t h e  Cond i t ion  d iscovered t o  be 
inoperab le  o r  n o t  w i t h i n  l i m i t s ,  w i l l  n o t  r e s u l t  i n  separate 
e n t r y  i n t o  t h e  Cond i t ion .  Sec t ion  1.3 a l s o  s p e c i f i e s  
Required Ac t ions  o f  t h e  Cond i t ion  con t inue  t o  app ly  f o r  each 
a d d i t i o n a l  f a i l u r e ,  w i t h  Completion Times based on i n i t i a l  
e n t r y  i n t o  t h e  Cond i t ion .  However, t h e  Required Ac t i ons  f o r  
each requirement o f  t h e  LC0 no t  met p rov ide  app rop r i a te  
compensatory measures f o r  separate requi rements t h a t  a re  n o t  
met. As such, a Note has been prov ided  t h a t  a l l ows  separate 
Cond i t i on  e n t r y  f o r  each requi rement  o f  t h e  LCO. 

!L.l 

I f  an LC0 s p e c i f i e d  i n  LC0 3.10.1 i s  n o t  met, t h e  ACTIONS 
app l i cab le  t o  t h e  s ta ted  requi rements s h a l l  be en te red  
immediately and complied w i t h .  Required Ac t i on  A. l  has been 
mod i f i ed  by a Note t h a t  c l a r i f i e s  t h e  i n t e n t  o f  another  
LCO's Required Ac t i on  t o  be i n  MODE 4 inc ludes  reduc ing  t h e  
average r e a c t o r  coo lan t  temperature t o  5 93'C. 

A.2.1 and A.2.2 

Required Ac t ions  A.2.1 and A.2.2 a re  a l t e r n a t e  Required 
Ac t ions  t h a t  can be taken i ns tead  o f  Required A c t i o n  A. l  t o  
r e s t o r e  compliance w i t h  t h e  normal MODE 4 requirements, and 
thereby e x i t  t h i s  Specia l  Operat ions LCO's A p p l i c a b i l i t y .  
A c t i v i t i e s  t h a t  cou ld  f u r t h e r  inc rease  r e a c t o r  coo lan t  
temperature o r  pressure a re  suspended immediately, i n  
accordance w i t h  Required Ac t i on  A.2.1, and t h e  r e a c t o r  
coo lan t  temperature i s  reduced t o  e s t a b l i s h  normal MODE 4 
requirements. The a l lowed Completion Time o f  24 hours f o r  
Required Ac t i on  A.2.2 i s  based on eng ineer ing  judgment and 
prov ides  s u f f i c i e n t  t ime t o  reduce t h e  average r e a c t o r  
coo lan t  temperature f rom t h e  h ighes t  expected va lue  t o  

93'C w i t h  normal cooldown procedures. The Complet ion Time 

(cont inued)  
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I n s e r v i c e  Leak and H y d r o s t a t i c  Tes t i ng  Operat ion 
B  3.10.1 

BASES 

ACTIONS A.2.1 and A.2.2 (cont inued)  
(cont inued)  

i s  a l s o  cons i s ten t  w i t h  t h e  t ime prov ided  i n  LC0 3.0.3 f o r  
reach ing  MODE 4 f rom MODE 3. 

SURVEILLANCE SR 3.10.1.1 
REQUIREMENTS 

The LCOs made app l i cab le  a re  r e q u i r e d  t o  have t h e i r  
Su rve i l l ances  met t o  e s t a b l i s h  t h a t  t h i s  LC0 i s  be ina  met. 
A  d i scuss ion  o f  t h e  a p p l i c a b l e  SRs i s  p rov ided  i n  t h e i r  
r espec t i ve  Bases. 

REFERENCES 1. American Soc ie ty  o f  Mechanical Engineers, B o i l e r  and 
Pressure Vessel Code, Sec t ion  X I .  

2. DCD T i e r  2, Sec t ion  15.1. 
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Reactor Mode Switch I n t e r l o c k  Test ing 
B 3.10.2 

B 3.10 SPECIAL OPERATIONS 

B 3.10.2 Reactor Mode Switch I n t e r l o c k  Testing 

BASES 

BACKGROUND The purpose o f  t h i s  Special Operations LC0 i s  t o  permit  
operation o f  the reactor  mode switch from one p o s i t i o n  t o  
another t o  conf i rm c e r t a i n  aspects o f  associated i n t e r l o c k s  
dur ing pe r iod ic  tes ts  and c a l i b r a t i o n s  i n  MODES 3, 4, and 5. 

The reactor  mode switch i s  a  conveniently located, 
mu l t i pos i t i on ,  keylock switch provided t o  se lec t  the 
necessary scram funct ions f o r  various p lan t  condi t ions 
(Ref. 1 ) .  The reactor  mode switch selects the  appropr iate 
t r i p  l o g i c  f o r  scram funct ions and provides appropr iate 
bypasses. The mode switch pos i t i ons  and re la ted  scram 
i n t e r l o c k  funct ions are summarized as fol lows: 

a. Shutdown-Ini t iates a  reac to r  scram; bypasses main 
steam l i n e  i s o l a t i o n  and reactor  h igh water l e v e l  
scrams; 

b. Refuel -Selects Neutron Moni tor ing System (NMS) scram 
funct ion f o r  low neutron f l u x  l e v e l  operat ion (but 
does not  d isab le  the average power range monitor 
scram) ; bypasses main steam 1 ine  i s o l a t i o n  and reactor  
h igh water l e v e l  scrams; 

c. Startup/Hot Standby-Selects NMS scram func t ion  f o r  low 
neutron f l u x  l e v e l  operation (s ta r tup  range neutron 
monitors) ; bypasses main steam 1 ine  i s o l a t i o n  and 
reac to r  h igh water l e v e l  scrams; and 

d. Run-Selects NMS scram funct ion f o r  power range 
operation. 

The reactor  mode switch also provides i n t e r l o c k s  f o r  such 
funct ions as cont ro l  rod blocks, low CRD charging water 
header pressure t r i p  bypass, r e f u e l i n g  in te r locks ,  and main 
steam i s o l a t i o n  valve i so la t i ons .  

APPLICABLE The acceptance c r i t e r i o n  f o r  reactor  mode switch i n t e r l o c k  
SAFETY ANALYSES t e s t i n g  i s  t o  prevent fue l  f a i l u r e  by precluding r e a c t i v i t y  

excursions o r  core c r i t i c a l i t y .  

(continued) 
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Reactor Mode Swi tch  I n t e r l o c k  Tes t i ng  
B  3.10.2 

BASES 

APPLICABLE The i n t e r l o c k  f u n c t i o n s  o f  t h e  shutdown and r e f u e l  p o s i t i o n s  
SAFETY ANALYSES o f  t h e  r e a c t o r  mode sw i t ch  i n  MODES 3, 4, and 5 a r e  p rov ided  

(cont inued)  t o  p rec lude  r e a c t i v i t y  excurs ions t h a t  cou ld  p o t e n t i a l l y  
r e s u l t  i n  f u e l  f a i l u r e .  I n t e r l o c k  t e s t i n g  t h a t  r e q u i r e s  
moving t h e  r e a c t o r  mode sw i t ch  t o  o t h e r  p o s i t i o n s  (run, o r  
s ta r t up /ho t  standby) w h i l e  i n  MODE 3, 4, o r  5, r e q u i r e s  
a d m i n i s t r a t i v e l y  ma in ta i n i ng  a l l  c o n t r o l  rods i n s e r t e d  and 
no o t h e r  CORE ALTERATIONS i n  progress.  Wi th a l l  c o n t r o l  
rods i n s e r t e d  i n  core c e l l s  con ta in i ng  one o r  more f u e l  
assemblies and no CORE ALTERATIONS i n  progress,  t h e r e  a re  no 
c r e d i b l e  mechanisms f o r  unacceptable r e a c t i v i t y  excurs ions  
d u r i n g  t h e  planned i n t e r l o c k  t e s t i n g .  

For pos tu la ted  acc idents,  such as c o n t r o l  r o d  removal e r r o r  
d u r i n g  r e f u e l i n g  o r  l oad ing  o f  f u e l  w i t h  a  c o n t r o l  r o d  
withdrawn, t h e  acc iden t  ana l ys i s  demonstrates t h a t  f u e l  
f a i l u r e  w i l l  n o t  occur (Ref. 2).  The wi thdrawal  o f  a  s i n g l e  
c o n t r o l  r o d  w i l l  n o t  r e s u l t  i n  c r i t i c a l i t y  when adequate SDM 
i s  mainta ined.  Also, l oad ing  f u e l  assemblies i n t o  t h e  core 
w i t h  a  s i n g l e  c o n t r o l  r od  withdrawn w i l l  n o t  r e s u l t  i n  
c r i t i c a l i t y ,  thereby  p revent ing  f u e l  f a i l u r e .  

As descr ibed  i n  LC0 3.0.7, compliance w i t h  Specia l  
Operat ions LCOs i s  op t i ona l ,  and t h e r e f o r e  no c r i t e r i a  o f  
t h e  NRC P o l i c y  Statement apply .  Specia l  Operat ions LCOs 
p rov ide  f l e x i b i l i t y  t o  per fo rm c e r t a i n  opera t ions  by 
a p p r o p r i a t e l y  mod i fy ing  requi rements o f  o t h e r  LCOs. A  
d i scuss ion  o f  t h e  c r i t e r i a  s a t i s f i e d  f o r  t h e  o t h e r  LCOs i s  
p rov ided  i n  t h e i r  r espec t i ve  Bases. 

LC0 As descr ibed  i n  LC0 3.0.7, compliance w i t h  t h i s  Spec ia l  
Operat ions LC0 i s  o p t i o n a l .  MODES 3, 4, and 5 opera t ions  
n o t  s p e c i f i e d  i n  Table 1.1-1 can be performed i n  accordance 
w i t h  o t h e r  Specia l  Operat ions LCOs ( i .e . ,  LC0 3.10.3, "Rod 
Withdrawal -Hot  Shutdown," LC0 3.10.4, "Rod Withdrawal -Co ld  
Shutdown, " and LC0 3.10.7 "Cont ro l  Rod Tes t i ng  -Operat ing1')  
w i t hou t  meet ing t h i s  LC0 o r  i t s  ACTIONS. I f  any t e s t i n g  i s  
performed t h a t  i nvo l ves  t h e  r e a c t o r  mode sw i t ch  i n t e r l o c k s  
and r e q u i r e s  r e p o s i t i o n i n g  beyond t h a t  s p e c i f i e d  i n  
Table 1.1-1 f o r  t h e  c u r r e n t  MODE o f  opera t ion ,  t h e  t e s t i n g  
can be performed, p rov ided  a1 1  i n t e r l o c k  f u n c t i o n s  
p o t e n t i a l l y  defeated a re  a d m i n i s t r a t i v e l y  c o n t r o l  l ed .  I n  
MODES 3, 4, and 5 w i t h  t h e  r e a c t o r  mode sw i t ch  i n  shutdown 
as s p e c i f i e d  i n  Table 1.1-1, a l l  c o n t r o l  rods a re  f u l l y  

(cont inued)  
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BASES 

LC0 i n s e r t e d  and a  c o n t r o l  r o d  b lock  i s  i n i t i a t e d .  Therefore,  
(cont inued)  a l l  c o n t r o l  rods  i n  core  c e l l s  t h a t  c o n t a i n  one o r  more f u e l  

assemblies must be v e r i f i e d  f u l l y  i n s e r t e d  w h i l e  i n  MODES 3, 
4, and 5 w i t h  t h e  r e a c t o r  mode sw i t ch  i n  o t h e r  than  t h e  
shutdown p o s i t i o n .  The a d d i t i o n a l  LC0 requi rement  t o  
p rec lude  CORE ALTERATIONS i s  app rop r i a te  f o r  MODE 5 
opera t ions ,  as discussed below, and i s  i n h e r e n t l y  met i n  
MODES 3 and 4 by t h e  d e f i n i t i o n  o f  CORE ALTERATIONS, which 
cannot be performed w i t h  t h e  vessel head i n  p lace.  

I n  MODE 5, w i t h  t h e  r e a c t o r  mode sw i t ch  i n  t h e  r e f u e l  
p o s i t i o n ,  o n l y  one c o n t r o l  r o d  o r  r o d  p a i r  can be withdrawn 
under t h e  r e f u e l  p o s i t i o n  rod-ou t  i n t e r l o c k  (LC0 3.9.2, 
"Refuel P o s i t i o n  Rod-Out I n t e r l o c k " ) .  The r e f u e l i n g  
equipment i n t e r l o c k s  (LC0 3.9.1, "Refue l ing  Equipment 
I n t e r l o c k s " )  a p p r o p r i a t e l y  c o n t r o l  o t h e r  CORE ALTERATIONS. 
Due t o  t h e  increased p o t e n t i a l  f o r  e r r o r  i n  c o n t r o l l i n g  
these m u l t i p l e  i n t e r l o c k s  and t h e  1  i m i t e d  d u r a t i o n  o f  t e s t s  
i n v o l v i n g  t h e  r e a c t o r  mode sw i t ch  p o s i t i o n ,  conse rva t i ve  
c o n t r o l s  a re  requ i red ,  c o n s i s t e n t  w i t h  MODES 3 and 4. The 
a d d i t i o n a l  c o n t r o l s  o f  a d m i n i s t r a t i v e l y  n o t  p e r m i t t i n g  o t h e r  
CORE ALTERATIONS w i l l  adequately ensure t h a t  t h e  r e a c t o r  
does n o t  become c r i t i c a l  d u r i n g  these t e s t s .  

APPLICABILITY Any r e q u i r e d  p e r i o d i c  i n t e r l o c k  t e s t i n g  i n v o l v i n g  t h e  
r e a c t o r  mode switch, w h i l e  i n  MODES 1 and 2, can be 
performed w i t h o u t  t h e  need f o r  Specia l  Operat ions 
except ions.  Mode sw i t ch  man ipu la t ions  i n  these MODES would 
l i k e l y  r e s u l t  i n  u n i t  t r i p s .  I n  MODES 3, 4, and 5, t h i s  
Specia l  Operat ions LC0 i s  o n l y  pe rm i t t ed  t o  be used t o  a l l o w  
r e a c t o r  mode sw i t ch  i n t e r l o c k  t e s t i n g  t h a t  cannot 
conven ien t l y  be performed w h i l e  i n  o t h e r  modes. Such 
i n t e r l o c k  t e s t i n g  may c o n s i s t  o f  r e q u i r e d  Su rve i l l ances  o r  
c a l i b r a t i o n s ,  o r  may be t h e  r e s u l t  o f  maintenance, r e p a i r ,  
o r  t r oub leshoo t i ng  a c t i v i t i e s .  I n  MODES 3, 4, and 5, t h e  
i n t e r l o c k  f unc t i ons  p rov ided  by t h e  r e a c t o r  mode sw i t ch  i n  
shutdown ( i  .e., a l l  c o n t r o l  rods i n s e r t e d  and incapab le  o f  
w i thdrawa l )  and r e f u e l i n g  ( i  .e., r e f u e l i n g  i n t e r l o c k s  t o  
p revent  i nadve r ten t  c r i t i c a l i t y  d u r i n g  CORE ALTERATIONS) 
p o s i t i o n s  can be a d m i n i s t r a t i v e l y  c o n t r o l  l e d  adequately 
d u r i n g  t h e  performance o f  c e r t a i n  t e s t s .  

(cont inued)  
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Reactor Mode Switch Interlock Testing 
B 3.10.2 

BASES 

ACTIONS A.1, A.2. A.3.1, and A.3.2 

These Required Actions are provided to restore compliance 
with the Technical Specifications overridden by this Special 
Operations LCO. Restoring compliance will also result in 
exiting the Applicability of this Special Operations LCO. 

All CORE ALTERATIONS, if in progress, are immediately 
suspended in accordance with Required Action A.l, and all 
insertable control rods in core cells that contain one or 
more fuel assemblies are fully inserted within 1 hour, in 
accordance with Required Action A.2. This will preclude 
potential mechanisms that could lead to criticality. 
Suspension of CORE ALTERATIONS shall not preclude the 
completion of movement of a component to a safe condition. 
Placing the reactor mode switch in the shutdown position 
will ensure that all inserted control rods remain inserted 
and result in operation in accordance with Table 1 .l-1. 
Alternatively, if in MODE 5, the reactor mode switch must be 
placed in the refuel position, which will also result in 
operating in accordance with Table 1.1-1. A Note is added 
to Required Action A.3.2 to indicate that this Required 
Action is not applicable in MODES 3 and 4, since only the 
shutdown position is allowed in these MODES. The allowed 
Completion Time of 1 hour for Required Actions A.2, A.3.1, 
and A.3.2 provides sufficient time to normally insert the 
control rods and place the reactor mode switch in the 
required position, based on operating experience, and is 
acceptable given that all operations that could increase 
core reactivity have been suspended. 

SURVEILLANCE SR 3.10.2.1 and SR 3.10.2.1 
REQUIREMENTS 

Meeting the requirements of this Special Operations LC0 
maintains operation consistent with or conservative to 
operating with the reactor mode switch in the shutdown 
position (or the refuel position for MODE 5). The functions 
of the reactor mode switch interlocks that are not in 
effect, due to the testing in progress, are adequately 
compensated for by the Special Operations LC0 requirements. 
The administrative controls are to be periodically verified 
to ensure that the operational requirements continue to be 
met. The Surveillances performed at the 12 hour and 24 hour 
Frequencies are intended to provide appropriate assurance 

(continued) 
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Reactor Mode Switch I n t e r l o c k  Test ing 
B 3.10.2 

BASES 

SURVEILLANCE SR 3 . 1 0 . 2 . 1  and SR 3 . 1 0 . 2 . 2  (continued) 
REQUIREMENTS 

t h a t  each ooerat inq s h i f t  i s  aware o f  and v e r i f y  comoliance 
wi th  these special -operat ions LC0 requirements.- 

REFERENCES 1. DCD T i e r  2 ,  Section 7 . 2 . 1 .  

2. DCD T i e r  2. Section 15.4.1. 
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Cont ro l  Rod Withdrawal -Hot  Shutdown 
B 3 . 1 0 . 3  

B 3 . 1 0  SPECIAL OPERATIONS 

B 3 . 1 0 . 3  Cont ro l  Rod Withdrawal -Hot  Shutdown 

BASES 

BACKGROUND The purpose o f  t h i s  MODE 3 Specia l  Operat ions LC0 i s  t o  
pe rm i t  t h e  wi thdrawal  o f  a  s i n g l e  c o n t r o l  rod, o r  c o n t r o l  
r o d  p a i r ,  f o r  t e s t i n g  w h i l e  i n  h o t  shutdown, by imposing 
c e r t a i n  r e s t r i c t i o n s .  I n  MODE 3 ,  t h e  r e a c t o r  mode sw i t ch  i s  
i n  t h e  shutdown p o s i t i o n ,  and a l l  c o n t r o l  rods  a re  i n s e r t e d  
and b locked f rom wi thdrawal .  Many systems and f u n c t i o n s  a re  
n o t  r e q u i r e d  i n  these cond i t ions ,  due t o  o t h e r  i n s t a l l e d  
i n t e r l o c k s  t h a t  a re  ac tua ted  when t h e  r e a c t o r  mode swi tch  i s  
i n  t h e  shutdown p o s i t i o n .  However, circumstances w i l l  a r i s e  
w h i l e  i n  MODE 3  t h a t  present  t h e  need t o  wi thdraw a  s i n g l e  
c o n t r o l  rod, o r  c o n t r o l  r od  p a i r ,  f o r  va r i ous  t e s t s  (e.g., 
f r i c t i o n  t e s t s ,  scram t im ing ,  and coup l i ng  i n t e g r i t y  
checks). These s i n g l e  c o n t r o l  rod, o r  c o n t r o l  r o d  p a i r ,  
w i thdrawa ls  are normal ly  accomplished by s e l e c t i n g  t h e  
r e f u e l  p o s i t i o n  f o r  t h e  r e a c t o r  mode swi tch .  A  c o n t r o l  r o d  
p a i r  ( those  associated by a  shared CRD h y d r a u l i c  c o n t r o l  
u n i t )  may be withdrawn by u t i l i z i n g  t h e  Rod Test  Swi tch 
which "gangs" t h e  two rods t oge the r  f o r  r o d  p o s i t i o n  and 
c o n t r o l  purposes. Th is  Specia l  Operat ions LC0 prov ides  t h e  
app rop r i a te  a d d i t i o n a l  c o n t r o l s  t o  a l l o w  a  s i n g l e  c o n t r o l  
rod, o r  c o n t r o l  r o d  p a i r ,  wi thdrawal  i n  MODE 3 .  

APPLICABLE 
SAFETY ANALYSES 

With t h e  r e a c t o r  mode swi tch  i n  t h e  r e f u e l  p o s i t i o n ,  t h e  
analyses f o r  c o n t r o l  r od  wi thdrawal  d u r i n g  r e f u e l i n g  a re  
a p p l i c a b l e  and, p rov ided  t h e  assumptions o f  these analyses 
a re  s a t i s f i e d  i n  MODE 3 ,  these analyses w i l l  bound t h e  
consequences o f  an acc iden t .  E x p l i c i t  s a f e t y  analyses 
(Ref. 1) demonstrate t h a t  t h e  f u n c t i o n i n g  o f  t h e  r e f u e l i n g  
i n t e r l o c k s  and adequate SDM w i l l  p rec lude  unacceptable 
r e a c t i v i t y  excurs ions.  

Refue l ing  i n t e r l o c k s  r e s t r i c t  t h e  movement o f  c o n t r o l  rods  
t o  r e i n f o r c e  ope ra t i ona l  procedures t h a t  p revent  t h e  r e a c t o r  
f rom becoming c r i t i c a l .  These i n t e r l o c k s  p revent  t h e  
wi thdrawal  o f  more than  one c o n t r o l  r o d  o r  c o n t r o l  r o d  p a i r .  
Under these cond i t i ons ,  t h e  core  w i l l  always be shut  down 
even w i t h  t h e  h ighes t  wor th c o n t r o l  r od  p a i r  withdrawn i f  
adequate SDM e x i s t s .  

(cont inued)  
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BASES 

APPLICABLE Cont ro l  r o d  p a i r s  have been es tab l i shed  f o r  each c o n t r o l  r o d  
SAFETY ANALYSES d r i v e  h y d r a u l i c  c o n t r o l  u n i t  (except  f o r  t h e  one r o d  

(cont inued)  which has i t s  own accumulator).  These p a i r s  a re  se lec ted  
and analyzed so t h a t  adequate shutdown margin i s  ma in ta ined  
w i t h  any c o n t r o l  r o d  p a i r  f u l l y  withdrawn. When t h e  r o d  
t e s t  sw i t ch  i s  used and GANG mode i s  se l ec ted  f o r  t h e  RCIS, 
t h e  se lec ted  r o d  p a i r  i s  s u b s t i t u t e d  f o r  a  s i n g l e  r o d  w i t h i n  
t h e  app rop r i a te  l o g i c  i n  o rde r  t o  s a t i s f y  t h e  r e f u e l  mode 
rod -ou t  i n t e r l o c k .  The r o d  p a i r  may then  be withdrawn 
s imul taneously .  

The c o n t r o l  r o d  scram f u n c t i o n  p rov ides  backup p r o t e c t i o n  t o  
normal r e f u e l i n g  procedures and t h e  r e f u e l i n g  i n t e r l o c k s ,  
which p reven t  i nadve r t en t  c r i t i c a l  i t i e s  d u r i n g  r e f u e l i n g .  

A l t e r n a t e  backup p r o t e c t i o n  can be ob ta ined  by ensur ing  t h a t  
a  f i v e  by f i v e  a r r a y  o f  c o n t r o l  rods, cen te red  on t h e  
withdrawn c o n t r o l  rod(s ) ,  are i n s e r t e d  and incapab le  o f  
wi thdrawal  . 
As descr ibed  i n  LC0 3.0.7, compliance w i t h  Spec ia l  
Operat ions LCOs i s  o p t i o n a l ,  and t he re fo re ,  no c r i t e r i a  o f  
t h e  NRC P o l i c y  Statement apply .  Specia l  Operat ions LCOs 
p rov i de  f l e x i b i l i t y  t o  per fo rm c e r t a i n  ope ra t i ons  by 
a p p r o p r i a t e l y  mod i f y i ng  requi rements o f  o t h e r  LCOs. A 
d i scuss ion  o f  t h e  c r i t e r i a  s a t i s f i e d  f o r  t h e  o t h e r  LCOs i s  
p rov ided  i n  t h e i r  r e s p e c t i v e  Bases. 

LC0 As descr ibed  i n  LC0 3.0.7, compl iance w i t h  t h i s  Spec ia l  
Operat ions LC0 i s  o p t i o n a l .  Opera t ion  i n  MODE 3 w i t h  t h e  
r e a c t o r  mode sw i t ch  i n  t h e  r e f u e l  p o s i t i o n  can be performed 
i n  accordance w i t h  o t h e r  Specia l  Operat ions LCOs ( i  .e., 
LC0 3.10.2, "Reactor Mode Swi tch I n t e r l o c k  Tes t ing , "  and 
LC0 3.10.4, "Contro l  Rod Withdrawal -Co ld  Shutdown") w i t hou t  
meet ing t h i s  Specia l  Operat ions LC0 o r  i t s  ACTIONS. 
However, i f  a s i n g l e  c o n t r o l  rod, o r  c o n t r o l  r o d  p a i r ,  
wi thdrawal  i s  des i r ed  i n  MODE 3, c o n t r o l s  c o n s i s t e n t  w i t h  
those r e q u i r e d  du r i ng  r e f u e l i n g  must be implemented and t h i s  
Specia l  Operat ions LC0 app l ied .  The r e f u e l i n g  i n t e r l o c k s  o f  
LC0 3.9.2, "Refuel P o s i t i o n  Rod-Out I n t e r l ock , "  r e q u i r e d  by 
t h i s  Specia l  Operat ions LCO, w i l l  ensure t h a t  o n l y  one 
c o n t r o l  rod, o r  c o n t r o l  r o d  p a i r ,  can be withdrawn. 

(cont inued)  

ABWR TS B 3.10-12 Design Contra1 OocumentlTier 2 

25A5675AU Revision 5



Cont ro l  Rod Withdrawal -Hot  Shutdown 
B 3.10.3 

BASES 

.CO To back up t h e  r e f u e l i n g  i n t e r l o c k s  (LC0 3.9.2), t h e  a b i l i t y  
(cont inued)  t o  scram t h e  withdrawn c o n t r o l  rods i n  t h e  event  o f  an 

i nadve r ten t  c r i t i c a l i t y  i s  p rov ided  by t h i s  Specia l  
Operat ions LCO's requirements i n  I tem d. 1. A1 t e r n a t e l y ,  
p rov ided  a s u f f i c i e n t  number o f  c o n t r o l  rods(s)  i n  t h e  
v i c i n i t y  o f  t h e  withdrawn c o n t r o l  r od (s )  a re  known t o  be 
i n s e r t e d  and incapable o f  wi thdrawal ,  t h e  p o s s i b i l i t y  o f  
c r i t i c a l i t y  on withdrawal o f  t h e  c o n t r o l  r od (s )  i s  
s u f f i c i e n t l y  precluded, so as n o t  t o  r e q u i r e  t h e  scram 
c a p a b i l i t y  o f  t h e  withdrawn c o n t r o l  rod(s ) .  

APPLICABILITY Con t ro l  r o d  wi thdrawals a re  adequately c o n t r o l l e d  i n  
MODES 1, 2, and 5 by e x i s t i n g  LCOs. I n  MODES 3 and 4, 
c o n t r o l  r o d  wi thdrawal  i s  o n l y  a l lowed i f  performed i n  
accordance w i t h  t h i s  Specia l  Operat ions LC0 o r  Specia l  
Operat ions LC0 3.10.4, and i f  l i m i t e d  t o  one c o n t r o l  rod, o r  
c o n t r o l  r od  p a i r .  Th is  al lowance i s  o n l y  p rov ided  w i t h  t h e  
r e a c t o r  mode swi tch  i n  t h e  r e f u e l  p o s i t i o n .  For  these  
cond i t i ons ,  t h e  rod-ou t  i n t e r l o c k  (LC0 3.9.2), c o n t r o l  r o d  
p o s i t i o n  i n d i c a t i o n  (LC0 3.9.4, "Cont ro l  Rod P o s i t i o n  
I n d i c a t i o n " )  f u l l  i n s e r t i o n  requirements f o r  a l l  o t h e r  
c o n t r o l  rods and scram func t i ons  (LC0 3.3.1.1, "SSLC Sensor 
Ins t rumenta t ion , "  LC0 3.3.1.2, "Reactor P r o t e c t i o n  System 
(RPS) and MSIV T r i p  Ac tua t i on  Logic," and LC0 3.9.5. 
"Contro l  Rod OPERABILITY -Re fue l i ng " )  , o r  t h e  added 
a d m i n i s t r a t i v e  c o n t r o l  i n  I tem d.2 o f  t h i s  Specia l  
Operat ions LCO, minimizes p o t e n t i a l  r e a c t i v i t y  excurs ions.  

ACT IONS A Note has been prov ided  t o  modi fy  t h e  ACTIONS r e l a t e d  t o  a 
s i n g l e  o r  dual  c o n t r o l  r o d  wi thdrawal  w h i l e  i n  MODE 3. 
Sec t ion  1.3, Completion Times, s p e c i f i e s  once a Cond i t ion  
has been entered, subsequent t r a i n s ,  subsystems, components, 
o r  va r i ab les  expressed i n  t h e  Cond i t ion  d iscovered  t o  be 
inoperab le  o r  no t  w i t h i n  l i m i t s ,  w i l l  n o t  r e s u l t  i n  separate 
e n t r y  i n t o  t h e  Cond i t ion .  Sec t ion  1.3 a l s o  s p e c i f i e s  
Required Ac t ions  o f  t h e  Cond i t ion  con t inue  t o  app ly  f o r  each 
a d d i t i o n a l  f a i l u r e ,  w i t h  Completion Times based on i n i t i a l  
e n t r y  i n t o  t h e  Cond i t ion .  However, t h e  Required Ac t i ons  f o r  
each requirement o f  t h e  LC0 n o t  met p rov ide  app rop r i a te  
compensatory measures f o r  separate requi rements t h a t  a re  n o t  
met. As such, a Note has been prov ided  t h a t  a l l ows  separate 
Cond i t ion  e n t r y  f o r  each requirement o f  t h e  LCO. 

(cont inued)  
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BASES 

ACTIONS Ll 
(cont inued)  

I f  one o r  more o f  t h e  requi rements s p e c i f i e d  i n  t h i s  Spec ia l  
Operat ions LC0 are  n o t  met, t h e  ACTIONS a p p l i c a b l e  t o  t h e  
s t a t e d  requi rements o f  t h e  a f f e c t e d  LCOs are  immediate ly  
en te red  as d i r e c t e d  by Required A c t i o n  A.1. Th i s  Required 
Ac t i on  has been mod i f i ed  by a  Note t h a t  c l a r i f i e s  t h e  i n t e n t  
o f  any o t h e r  LCO's Required Act ions,  i n  accordance w i t h  t h e  
o t h e r  a p p l i c a b l e  LCOs, t o  i n s e r t  a l l  c o n t r o l  rods  and t o  
a1 so r e q u i r e  e x i t i n g  t h i s  Specia l  Operat ions A p p l i c a b i l i t y  
LC0 by r e t u r n i n g  t h e  r e a c t o r  mode sw i t ch  t o  t h e  shutdown 
p o s i t i o n .  A  second Note has been added, which c l a r i f i e s  
t h a t  t h i s  Required Ac t i on  i s  o n l y  a p p l i c a b l e  i f  t h e  
requi rements n o t  met a re  f o r  an a f f e c t e d  LCO. 

A.2.1 and A.2.2 

Required Ac t ions  A.2.1 and A.2.2 a re  a l t e r n a t i v e  Required 
Ac t ions  t h a t  can be taken i ns tead  o f  Required A c t i o n  A. l  t o  
r e s t o r e  compliance w i t h  t h e  normal MODE 3  requirements, 
thereby  e x i t i n g  t h i s  Specia l  Operat ions LCOts A p p l i c a b i l i t y .  
Ac t ions  must be i n i t i a t e d  immediate ly  t o  i n s e r t  a l l  
i n s e r t a b l e  c o n t r o l  rods.  Ac t ions  must con t inue  u n t i l  a l l  
such c o n t r o l  rods a re  f u l l y  i nse r ted .  P lac ing  t h e  r e a c t o r  
mode sw i t ch  i n  t h e  shutdown p o s i t i o n  w i l l  ensure t h a t  a l l  
i n s e r t e d  rods remain i n s e r t e d  and r e s t o r e  ope ra t i on  i n  
accordance w i t h  Table 1.1-1. The a l lowed Complet ion Time o f  
1  hour t o  p lace  t h e  r e a c t o r  mode sw i t ch  i n  t h e  shutdown 
p o s i t i o n  p rov ides  s u f f i c i e n t  t ime  t o  no rma l l y  i n s e r t  t h e  
c o n t r o l  rods. 

SURVEILLANCE SR 3.10.3.1, SR 3.10.3.2. and SR 3.10.3.3 
REOUIREMENTS 

The o t h e r  LCOs made app l i cab le  i n  t h i s  Specia l  Operat ions 
LC0 are requ i red  t o  have t h e i r  Su rve i l l ances  met t o  
e s t a b l i s h  t h a t  t h i s  Specia l  Operat ions LC0 i s  be ing  met. I f  
t h e  l o c a l  a r r a y  o f  c o n t r o l  rods i s  i n s e r t e d  and disarmed 
w h i l e  t h e  scram f u n c t i o n  f o r  t h e  withdrawn rod(s )  i s  n o t  
a v a i l a b l e ,  p e r i o d i c  v e r i f i c a t i o n  i n  accordance w i t h  
SR 3.10.3.2 i s  r equ i red  t o  p rec lude  t h e  p o s s i b i l i t y  o f  
c r i t i c a l i t y .  SR 3.10.3.2 has been mod i f i ed  by a  Note, which 
c l a r i f i e s  t h a t  t h i s  SR i s  n o t  r e q u i r e d  t o  be met i f  

(cont inued)  
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SURVEILLANCE SR 3.10.3.1. SR 3.10.3.2. and SR 3.10.3.1 (continued) 
REOUIREMENTS 

(continued) SR 3.10.3.1 i s  s a t i s f i e d  f o r  LC0 3.10.3.d.l requirements, 
since SR 3.10.3.2 demonstrates t h a t  the a l t e r n a t i v e  
LC0 3.10.3.d.2 requirements are s a t i s f i e d .  Also, 
SR 3.10.3.3 v e r i f i e s  t h a t  a l l  cont ro l  rods other than the 
cont ro l  rod(s) being withdrawn are f u l l y  inserted. The 
24 hour Frequency i s  acceptable because o f  the 
administrat ive cont ro ls  on cont ro l  rod withdrawals, the 
pro tect ion afforded by the LCOs involved, and hardware 
in te r locks  t h a t  preclude add i t iona l  cont ro l  rod withdrawals. 

REFERENCES 1. DCD T i e r  2, Section 15.4.1. 
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B 3.10 SPECIAL OPERATIONS 

B 3.10.4 Cont ro l  Rod Withdrawal -Co ld  Shutdown 

BASES 

BACKGROUND The purpose o f  t h i s  MODE 4  Specia l  Operat ions LC0 i s  t o  
permi t  t h e  wi thdrawal  o f  a  s i n g l e  c o n t r o l  rod, o r  c o n t r o l  
r o d  p a i r ,  f o r  t e s t i n g  o r  maintenance, w h i l e  i n  c o l d  
shutdown, by imposing c e r t a i n  r e s t r i c t i o n s .  I n  MODE 4, t h e  
r e a c t o r  mode sw i t ch  i s  i n  t h e  shutdown p o s i t i o n ,  and a l l  
c o n t r o l  rods are i n s e r t e d  and b locked f rom wi thdrawa l .  Many 
systems and f unc t i ons  a re  n o t  r e q u i r e d  i n  these cond i t ions ,  
due t o  t h e  i n s t a l l e d  i n t e r l o c k s  assoc ia ted  w i t h  t h e  r e a c t o r  
mode sw i t ch  i n  t h e  shutdown p o s i t i o n .  Circumstances w i l l  
a r i s e  w h i l e  i n  MODE 4, however, t h a t  p resent  t h e  need t o  
wi thdraw a  s i n g l e  c o n t r o l  rod, o r  c o n t r o l  r o d  p a i r ,  f o r  
var ious  t e s t s  (e.g., f r i c t i o n  t e s t s ,  scram t ime  t e s t i n g ,  and 
coup1 i n g  i n t e g r i t y  checks). C e r t a i n  s i t u a t i o n s  may a1 so 
r e q u i r e  t h e  removal o f  t h e  assoc ia ted  c o n t r o l  r o d  d r i v e s  
(CRD). These s i n g l e  o r  dual  c o n t r o l  r o d  w i thdrawa ls  and 
poss ib l e  subsequent removals a re  normal 1  y  accompl i shed by 
s e l e c t i n g  t h e  r e f u e l  p o s i t i o n  f o r  t h e  r e a c t o r  mode swi tch.  
A  c o n t r o l  r o d  p a i r  ( those associated by a  s i n g l e  CRD 
h y d r a u l i c  c o n t r o l  u n i t )  may be withdrawn by u t i l i z i n g  t h e  
Rod Test  Switch, which "gangs" t h e  two rods t oge the r  f o r  r o d  
p o s i t i o n  and c o n t r o l  purposes. 

APPLICABLE With t h e  r e a c t o r  mode swi tch  i n  t h e  r e f u e l  p o s i t i o n ,  t h e  
SAFETY ANALYSES analyses f o r  c o n t r o l  r o d  wi thdrawal  d u r i n g  r e f u e l i n g  a re  

app l i cab le  and, p rov ided  t h e  assumptions o f  these analyses 
a re  s a t i s f i e d  i n  MODE 4, these analyses w i l l  bound t h e  
consequences o f  an acc iden t .  E x p l i c i t  s a f e t y  analyses 
(Ref. 1) demonstrate t h a t  t h e  f u n c t i o n i n g  o f  t h e  r e f u e l i n g  
i n t e r l o c k s  and adequate SDM w i l l  p rec lude  unacceptable 
r e a c t i v i t y  excurs ions.  

Re fue l i ng  i n t e r l o c k s  r e s t r i c t  t h e  movement o f  c o n t r o l  rods 
t o  r e i n f o r c e  ope ra t i ona l  procedures t h a t  p revent  t h e  r e a c t o r  
f rom becoming c r i t i c a l .  These i n t e r l o c k s  p revent  t h e  
wi thdrawal  o f  more than one c o n t r o l  rod, o r  c o n t r o l  r o d  
p a i r .  Under these cond i t i ons ,  t h e  core  w i l l  always be shut  
down even w i t h  t h e  h ighes t  wor th c o n t r o l  r o d  p a i r  withdrawn 
i f  adequate SDM e x i s t s .  

(con t inued)  
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APPLICABLE Cont ro l  r o d  p a i r s  have been es tab l i shed  f o r  each c o n t r o l  r o d  
SAFETY ANALYSES d r i v e  h y d r a u l i c  c o n t r o l  u n i t  (except f o r  t h e  one r o d  

(cont inued)  which has i t s  own accumulator).  These p a i r s  a re  se lec ted  
and analyzed so t h a t  adequate shutdown margin i s  ma in ta ined  
w i t h  any c o n t r o l  r o d  p a i r  f u l l y  withdrawn. When t h e  r o d  
t e s t  sw i t ch  i s  used and GANG mode i s  se lec ted  f o r  t h e  RCIS, 
t h e  se lec ted  r o d  p a i r  i s  s u b s t i t u t e d  f o r  a  s i n g l e  r o d  w i t h i n  
t h e  app rop r i a te  l o g i c  i n  o rde r  t o  s a t i s f y  t h e  r e f u e l  mode 
rod-ou t  i n t e r l o c k .  The rod  p a i r  may then  be withdrawn 
s imul taneously .  

The c o n t r o l  r o d  scram f u n c t i o n  p rov ides  backup p r o t e c t i o n  t o  
normal r e f u e l i n g  procedures and t h e  r e f u e l i n g  i n t e r l o c k s ,  
which prevent  i nadve r ten t  c r i t i c a l  i t i e s  d u r i n g  r e f u e l i n g .  
A l t e r n a t e  backup p r o t e c t i o n  can be ob ta ined  by  ensur ing  t h a t  
a  f i v e  by f i v e  a r ray  o f  c o n t r o l  rods, centered on t h e  
withdrawn c o n t r o l  rod(s ) ,  a re  i n s e r t e d  and incapab le  o f  
wi thdrawal .  Th is  a l t e r n a t e  backup p r o t e c t i o n  i s  r e q u i r e d  
when removing t h e  CRDs because t h i s  removal renders  t h e  
withdrawn c o n t r o l  rod(s )  incapable o f  be ing  scrammed. 

As descr ibed i n  LC0 3.0.7, compliance w i t h  Specia l  
Operat ions LCOs i s  op t i ona l ,  and t he re fo re ,  no c r i t e r i a  o f  
t h e  NRC Pol i c y  Statement apply .  Specia l  Operat ions LCOs 
p rov ide  f l e x i b i l i t y  t o  per fo rm c e r t a i n  opera t ions  by 
a p p r o p r i a t e l y  mod i fy ing  requirements o f  o t h e r  LCOs. A  
d i scuss ion  o f  t h e  c r i t e r i a  s a t i s f i e d  f o r  t h e  o t h e r  LCOs i s  
p rov ided  i n  t h e i r  r espec t i ve  Bases. 

LC0 As descr ibed i n  LC0 3.0.7, compliance w i t h  t h i s  Specia l  
Operat ions LC0 i s  o p t i o n a l .  Operat ion i n  MODE 4 w i t h  t h e  
r e a c t o r  mode swi tch  i n  t h e  r e f u e l  p o s i t i o n  can be performed 
i n  accordance w i t h  o the r  LCOs ( i  .e., Specia l  Operat ions 
LC0 3.10.2, "Reactor Mode Swi tch I n t e r l o c k  Test ing,"  and 
LC0 3.10.3, "Cont ro l  Rod Withdrawal -Hot  Shutdown") w i t h o u t  
meeting t h i s  Specia l  Operat ions LC0 o r  i t s  ACTIONS. I f  a  
s i n g l e  c o n t r o l  rod, o r  c o n t r o l  r o d  p a i r ,  wi thdrawal  i s  
des i red  i n  MODE 4, c o n t r o l s  cons i s ten t  w i t h  those r e q u i r e d  
d u r i n g  r e f u e l i n g  must be implemented and t h i s  Specia l  
Operat ions LC0 appl i ed .  

(cont inued)  
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LC0 The r e f u e l i n g  i n t e r l o c k s  o f  LC0 3.9.2, "Refuel P o s i t i o n  
(cont inued)  Rod-Out I n t e r l o c k ,  " r e q u i r e d  by t h i s  Spec ia l  Operat ions 

LC0 3.10.4 w i l l  ensure t h a t  o n l y  one c o n t r o l  rod, o r  c o n t r o l  
r o d  p a i r ,  can be withdrawn. A t  t h e  t ime  CRD removal begins, 
t h e  d isconnec t ion  o f  t h e  p o s i t i o n  i n d i c a t i o n  probe w i l l  
cause LC0 3.9.4, "Contro l  Rod P o s i t i o n  I n d i c a t i o n , "  and 
t he re fo re ,  LC0 3.9.2 t o  f a i l  t o  be met. A t  t h i s  t ime,  a  
c o n t r o l  r o d  wi thdrawal  b l ock  w i l l  be i n s e r t e d  t o  ensure t h a t  
no a d d i t i o n a l  c o n t r o l  rods can be withdrawn and t h a t  
compliance w i t h  t h i s  Specia l  Operat ions LC0 i s  mainta ined.  

To back up t h e  r e f u e l i n g  i n t e r l o c k s  (LC0 3.9.2) o r  t h e  
c o n t r o l  r o d  wi thdrawal  b lock ,  t h e  a b i l i t y  t o  scram t h e  
withdrawn c o n t r o l  r od (s )  i n  t h e  event  o f  an i nadve r ten t  
c r i t i c a l i t y  i s  p rov ided  by t h i s  Spec ia l  Operat ions LCO's 
requi rements i n  I tem c.1. A l t e r n a t i v e l y ,  when t h e  scram 
f u n c t i o n  i s  n o t  OPERABLE, o r  t h e  CRO i s  t o  be removed, a  
s u f f i c i e n t  number o f  rods i n  t h e  v i c i n i t y  o f  t h e  withdrawn 
c o n t r o l  rod(s )  a re  requ i red  t o  be i n s e r t e d  and made 
incapable o f  wi thdrawal .  Th is  prec ludes t h e  p o s s i b i l i t y  o f  
c r i t i c a l i t y  upon wi thdrawal  o f  t h i s  c o n t r o l  rod .  

APPLICABILITY Cont ro l  r o d  w i thdrawa ls  a re  adequately c o n t r o l l e d  i n  
MODES 1, 2, and 5 by e x i s t i n g  LCOs. I n  MODES 3  and 4, 
c o n t r o l  r o d  wi thdrawal  i s  o n l y  a l lowed i f  performed i n  
accordance w i t h  Specia l  Operat ions LC0 3.10.3, o r  t h i s  
Specia l  Operat ions LCO, and i f  l i m i t e d  t o  one c o n t r o l  rod, 
o r  c o n t r o l  r o d  p a i r .  Th is  al lowance i s  o n l y  p rov ided  w i t h  
t h e  r e a c t o r  mode swi tch  i n  t h e  r e f u e l  p o s i t i o n .  

Dur ing  these cond i t ions ,  t h e  f u l l  i n s e r t i o n  requi rements f o r  
a l l  o t h e r  c o n t r o l  rods,  t h e  rod -ou t  i n t e r l o c k  (LC0 3.9.2), 
c o n t r o l  r o d  p o s i t i o n  i n d i c a t i o n  (LC0 3.9.4), and scram 
f u n c t i o n s  (LC0 3.3.1.1, "SSLC Sensor Ins t rumenta t ion , "  LC0 
3.3.1.2, "Reactor P r o t e c t i o n  System (RPS) and MSIV T r i p  
Ac tua t ion , "  and LC0 3.9.5, "Cont ro l  Rod 
OPERABILITY-Refueling"), o r  t h e  added a d m i n i s t r a t i v e  
c o n t r o l s  i n  I tem b.2 and I tem c.2 o f  t h i s  Spec ia l  Operat ions 
LCO, p rov ide  m i t i g a t i o n  o f  p o t e n t i a l  r e a c t i v i t y  excurs ions.  

(cont inued)  
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ACTIONS A Note has been prov ided  t o  mod i fy  t h e  ACTIONS r e l a t e d  t o  a 
s i n g l e  o r  dual  c o n t r o l  r o d  wi thdrawal  w h i l e  i n  MODE 3. 
Sec t ion  1.3, Completion Times, s p e c i f i e s  once a Cond i t i on  
has been entered, subsequent t r a i n s ,  subsystems, components, 
o r  v a r i a b l e s  expressed i n  t h e  Cond i t i on  d iscovered  t o  be 
inoperab le  o r  n o t  w i t h i n  l i m i t s ,  w i l l  n o t  r e s u l t  i n  separate 
e n t r y  i n t o  t h e  Cond i t ion .  Sec t ion  1.3 a l s o  s p e c i f i e s  
Required Ac t ions  o f  t h e  Cond i t i on  con t i nue  t o  app ly  f o r  each 
a d d i t i o n a l  f a i l u r e ,  w i t h  Completion Times based on i n i t i a l  
e n t r y  i n t o  t h e  Cond i t ion .  However, t h e  Required Ac t i ons  f o r  
each requi rement  o f  t h e  LC0 n o t  met p rov ide  app rop r i a te  
compensatory measures f o r  separate requi rements t h a t  a r e  n o t  
met. As such, a Note has been prov ided  t h a t  a l l ows  separate 
Cond i t i on  e n t r y  f o r  each requi rement  o f  t h e  LCO. 

A.1. A.2.1. and A.2.2 

I f  one o r  more o f  t h e  requi rements o f  t h i s  Specia l  
Operat ions LC0 are  n o t  met w i t h  t h e  a f f e c t e d  c o n t r o l  r o d  
i n s e r t a b l e ,  these Required Ac t ions  r e s t o r e  ope ra t i on  
c o n s i s t e n t  w i t h  normal MODE 4 c o n d i t i o n s  ( i . e . ,  a l l  rods  
i nse r ted )  o r  w i t h  t h e  except ions a l lowed i n  t h i s  Spec ia l  
Operat ions LCO. Required A c t i o n  A . l  has been mod i f i ed  by a 
Note t h a t  c l a r i f i e s  t h a t  t h e  i n t e n t  o f  any o t h e r  LC0 
Required Ac t ions ,  i n  accordance w i t h  t h e  o t h e r  a p p l i c a b l e  
LCOs, t o  i n s e r t  a l l  c o n t r o l  rods i nc l udes  e x i t i n g  t h i s  
Specia l  Operat ions Appl i c a b i l  i t y  LC0 by r e t u r n i n g  t h e  
r e a c t o r  mode swi tch  t o  t h e  shutdown p o s i t i o n .  A second Note 
has been added t o  Required Ac t i on  A. l  t o  c l a r i f y  t h a t  t h i s  
Required Ac t i on  i s  o n l y  a p p l i c a b l e  i f  t h e  requi rements n o t  
met a re  f o r  an a f f e c t e d  LCO. 

Required Ac t ions  A.2.1 and A.2.2 a re  spec i f i ed ,  based on t h e  
assumption o f  t h e  c o n t r o l  r od (s )  be ing  withdrawn. I f  a 
c o n t r o l  r o d  i s  s t i l l  i n s e r t a b l e ,  ac t i ons  must be immediate ly  
i n i t i a t e d  t o  f u l l y  i n s e r t  a l l  i n s e r t a b l e  c o n t r o l  rods and 
w i t h i n  1 hour p lace  t h e  r e a c t o r  mode sw i t ch  i n  t h e  shutdown 
p o s i t i o n .  Ac t i on  must con t inue  u n t i l  a l l  such c o n t r o l  rods  
a r e  f u l l y  i nse r ted .  The a l lowed Complet ion Time o f  1 hour 
f o r  p l a c i n g  t h e  r e a c t o r  mode sw i t ch  i n  t h e  shutdown p o s i t i o n  
p rov ides  s u f f i c i e n t  t ime t o  normal ly  i n s e r t  t h e  c o n t r o l  
rods. 

(cont inued)  
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ACTIONS B.1, 8.2.1. and 8.2.2 

I f  one o r  more o f  t h e  requi rements o f  t h i s  Spec ia l  
Operat ions LC0 a re  n o t  met w i t h  t h e  a f f e c t e d  c o n t r o l  r od (s )  
n o t  i n s e r t a b l e ,  wi thdrawal  o f  t h e  c o n t r o l  r o d  and removal o f  
t h e  assoc ia ted  CRD must immediately be suspended. I f  t h e  
CRD has been removed, such t h a t  t h e  c o n t r o l  r o d  i s  n o t  
i n s e r t a b l e ,  t h e  Required Ac t ions  r e q u i r e  t h e  most 
exped i t i ous  a c t i o n  be taken t o  e i t h e r  i n i t i a t e  a c t i o n  t o  
r e s t o r e  t h e  CRD and i n s e r t  i t s  c o n t r o l  rod, o r  r e s t o r e  
compl iance w i t h  t h i s  Specia l  Operat ions LCO. 

SURVEILLANCE SR 3.10.4.1. SR 3.10.4.2. SR 3.10.4.3. and SR 3.10.4.4 
REOUIREMENTS 

The o t h e r  LCOs made a p p l i c a b l e  by t h i s  Specia l  Operat ions 
LC0 a re  r equ i r ed  t o  have t h e i r  associated Su rve i l l ances  met 
t o  e s t a b l i s h  t h a t  t h i s  Specia l  Operat ions LC0 i s  be ing  met. 
I f  t h e  l o c a l  a r ray  o f  c o n t r o l  rods  i s  i n s e r t e d  and disarmed 
w h i l e  t h e  scram f u n c t i o n  f o r  t h e  withdrawn r o d  i s  n o t  
ava i l ab l e ,  p e r i o d i c  v e r i f i c a t i o n  i s  r e q u i r e d  t o  ensure t h a t  
t h e  p o s s i b i l i t y  o f  c r i t i c a l i t y  remains prec luded.  Also, a l l  
t h e  c o n t r o l  rods  a re  v e r i f i e d  t o  be i nse r t ed ,  as w e l l  as t h e  
c o n t r o l  r o d  wi thdrawal  b l ock .  V e r i f i c a t i o n  t h a t  a l l  t h e  
o t h e r  c o n t r o l  rods a re  f u l l y  i n s e r t e d  i s  r e q u i r e d  t o  meet 
t h e  SDM requirements. V e r i f i c a t i o n  t h a t  a  c o n t r o l  r o d  
wi thdrawal  b l o c k  has been i n s e r t e d  ensures t h a t  no o t h e r  
c o n t r o l  rods  can be i n a d v e r t e n t l y  withdrawn under c o n d i t i o n s  
when p o s i t i o n  i n d i c a t i o n  i ns t r umen ta t i on  i s  inoperab le  f o r  
t h e  a f f e c t e d  c o n t r o l  rod .  The 24 hour Frequency i s  
acceptable because o f  t h e  a d m i n i s t r a t i v e  c o n t r o l s  on c o n t r o l  
r o d  wi thdrawals ,  t h e  p r o t e c t i o n  a f f o rded  by t h e  LCOs 
invo lved ,  and hardware i n t e r l o c k s  t o  p rec lude  an a d d i t i o n a l  
c o n t r o l  r o d  w i thdrawa l .  

SR 3.10.4.2 and SR 3.10.4.4 have been mod i f i ed  by Notes, 
which c l a r i f y  t h a t  these SRs a re  n o t  r e q u i r e d  t o  be met i f  
t h e  a l t e r n a t i v e  requi rements demonstrated by SR 3.10.4.1 a re  
s a t i s f i e d .  

REFERENCES 1. DCD T i e r  2, Sec t ion  15.4.1. 
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B 3.10 SPECIAL OPERATIONS 

B  3.10.5 Cont ro l  Rod D r i v e  (CRD) Removal -Re fue l i ng  

BASES 

BACKGROUND The purpose o f  t h i s  MODE 5  Specia l  Operat ions LC0 i s  t o  
pe rm i t  t h e  removal o f  a  CRD d u r i n g  r e f u e l i n g  ope ra t i ons  by  
imposing c e r t a i n  a d m i n i s t r a t i v e  c o n t r o l s .  Re fue l i ng  
i n t e r l o c k s  r e s t r i c t  t h e  movement o f  c o n t r o l  rods  and t h e  
ope ra t i on  o f  t h e  r e f u e l i n g  equipment t o  r e i n f o r c e  
ope ra t i ona l  procedures t h a t  prevent  t h e  r e a c t o r  f rom 
becoming c r i t i c a l  d u r i n g  r e f u e l i n g  opera t ions .  Du r i ng  
r e f u e l i n g  opera t ions ,  no more than  one c o n t r o l  rod, o r  
c o n t r o l  p a i r ,  i s  pe rm i t t ed  t o  be withdrawn f rom a  core  c e l l  
c o n t a i n i n g  one o r  more f u e l  assemblies. The r e f u e l i n g  
i n t e r l o c k s  use t h e  " f u l l  i n n  p o s i t i o n  i n d i c a t o r s  t o  
determine t h e  p o s i t i o n  o f  a l l  c o n t r o l  rods.  I f  t h e  " f u l l  
i n "  p o s i t i o n  s i gna l  i s  n o t  present  f o r  every  c o n t r o l  rod, 
then  t h e  a l l  rods i n  permiss ive  f o r  t h e  r e f u e l i n g  equipment 
i n t e r l o c k s  i s  n o t  present  and f u e l  l o a d i n g  i s  prevented. 
Also, t h e  r e f u e l  p o s i t i o n  r od -ou t  i n t e r l o c k  w i l l  n o t  a l l o w  
t h e  wi thdrawal  o f  a  second c o n t r o l  rod .  A  c o n t r o l  r o d  d r i v e  
p a i r  ( those associated by a  shared CRO h y d r a u l i c  c o n t r o l  
u n i t )  may be removed under t h e  c o n t r o l  o f  t h e  rod -ou t  
i n t e r l o c k  by u t i l i z i n g  t h e  r o d  t e s t  sw i tch .  Th i s  sw i t ch  
a l l ows  t h e  CRD p a i r  t o  be t r e a t e d  as one CRD f o r  purposes o f  
t h e  rod -ou t  i n t e r l o c k .  

The c o n t r o l  r o d  scram f u n c t i o n  p rov ides  backup p r o t e c t i o n  t o  
normal r e f u e l i n g  procedures as do t h e  r e f u e l i n g  i n t e r l o c k s  
descr ibed  above, which p reven t  i n a d v e r t e n t  c r i t i c a l i t i e s  
d u r i n g  r e f u e l i n g .  The requi rement  f o r  t h i s  f u n c t i o n  t o  be 
OPERABLE prec ludes t h e  p o s s i b i l i t y  o f  removing t h e  CRD once 
a  c o n t r o l  r o d  i s  withdrawn from a  core  c e l l  c o n t a i n i n g  one 
o r  more f u e l  assemblies. T h i s  Spec ia l  Operat ions LC0 
prov ides  c o n t r o l s  s u f f i c i e n t  t o  ensure t h e  p o s s i b i l i t y  o f  an 
i nadve r t en t  c r i t i c a l i t y  i s  precluded, w h i l e  a l l o w i n g  a  
s i n g l e  CRD, o r  c o n t r o l  r o d  p a i r ,  t o  be removed f rom core  
c e l l ( s )  c o n t a i n i n g  one o r  more f u e l  assemblies. The removal 
o f  t h e  CRD i nvo l ves  d isconnec t ing  t h e  p o s i t i o n  i n d i c a t i o n  
probe, which causes noncompliance w i t h  LC0 3.9.4, "Contro l  
Rod P o s i t i o n  I n d i c a t i o n , "  and, t he re fo re ,  LC0 3.9.1, 
"Refuel i n g  Equipment I n t e r l o c k s , "  and LC0 3.9.2, "Re fue l i ng  
P o s i t i o n  Rod-Out I n t e r l o c k . "  The CRD removal a l s o  

(cont inued)  
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BACKGROUND requ i res  i s o l a t i o n  o f  t h e  CRD f rom t h e  CRD Hyd rau l i c  System, 
(cont inued)  thereby causing i n o p e r a b i l i t y  o f  t h e  c o n t r o l  r o d  (LC0 3 .9 .5 ,  

"Contro l  Rod OPERABILITY - Refuel i n g " )  . 

APPLICABLE 
SAFETY ANALYSES 

With t h e  r e a c t o r  mode sw i t ch  i n  t h e  r e f u e l  p o s i t i o n ,  t h e  
analyses f o r  c o n t r o l  r od  wi thdrawal  d u r i n g  r e f u e l i n g  a re  
appl i c a b l e  and, prov ided t h e  assumptions o f  these analyses 
a re  s a t i s f i e d ,  these analyses w i  11 bound t h e  consequences o f  
acc idents.  E x p l i c i t  s a f e t y  analyses (Ref. 1) demonstrate 
t h a t  t h e  proper  opera t ion  o f  t h e  r e f u e l i n g  i n t e r l o c k s  and 
adequate SDM w i l l  p rec lude unacceptable r e a c t i v i t y  
excurs ions.  

Cont ro l  r o d  p a i r s  have been es tab l i shed  f o r  each c o n t r o l  r o d  
d r i v e  h y d r a u l i c  c o n t r o l  u n i t  (except f o r  t h e  cen te r  r od  
which has i t s  own accumulator).  These p a i r s  a re  se lec ted  
and analyzed so t h a t  adequate shutdown margin i s  mainta ined 
w i t h  any c o n t r o l  r o d  p a i r  f u l l y  withdrawn. When t h e  r o d  
t e s t  sw i t ch  i s  used, t h e  se lec ted  r o d  p a i r  i s  s u b s t i t u t e d  
f o r  a  s i n g l e  rod  w i t h i n  t h e  appropr ia te  l o g i c  i n  o rde r  t o  
s a t i s f y  t h e  r e f u e l  mode rod -ou t  i n t e r l o c k .  The r o d  p a i r  may 
then be withdrawn s imul taneously .  

Re fue l i ng  i n t e r l o c k s  r e s t r i c t  t h e  movement o f  c o n t r o l  rods 
and t h e  ope ra t i on  o f  t h e  r e f u e l  i n g  equipment t o  r e i n f o r c e  
ope ra t i ona l  procedures t h a t  prevent  t h e  r e a c t o r  f rom 
becoming c r i t i c a l .  These i n t e r l o c k s  prevent  t h e  wi thdrawal  
o f  more than one c o n t r o l  rod, o r  c o n t r o l  r o d  p a i r .  Under 
these cond i t i ons ,  t h e  core w i l l  always be shut  down even 
w i t h  t h e  h ighes t  wor th c o n t r o l  r od  p a i r  withdrawn i f  
adequate SDM e x i s t s .  By r e q u i r i n g  a l l  o the r  c o n t r o l  rods t o  
be i n s e r t e d  and a  c o n t r o l  r od  wi thdrawal  b l ock  i n i t i a t e d ,  
t h e  f u n c t i o n  o f  t h e  inoperab le  rod -ou t  i n t e r l o c k  (LC0 3.9.2)  
i s  adequately maintained. Th is  Specia l  Operat ions LC0 
requi rement  t o  suspend a1 1  CORE ALTERATIONS adequate1 y  
compensates f o r  t h e  inoperab le  a l l  rods i n  permiss ive f o r  
t h e  r e f u e l i n g  equipment i n t e r l o c k s  (LC0 3 . 9 . 1 ) .  

(cont inued)  
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BASES 

APPLICABLE The c o n t r o l  r o d  scram f u n c t i o n  p rov ides  backup p r o t e c t i o n  t o  
SAFETY ANALYSES normal r e f u e l  i n g  procedures and t h e  r e f u e l  i n g  i n t e r 1  ocks, 

(cont inued)  which prevent  i nadve r ten t  c r i t i c a l i t i e s  d u r i n g  r e f u e l i n g .  
Since t h e  scram f u n c t i o n  and r e f u e l i n g  i n t e r l o c k s  may be 
suspended, a l t e r n a t e  backup p r o t e c t i o n  r e q u i r e d  by t h i s  
Specia l  Operat ions LC0 i s  ob ta ined  by ensur ing  t h a t  a f i v e  
by f i v e  a r ray  o f  c o n t r o l  rods, centered on t h e  withdrawn 
c o n t r o l  rod, are i n s e r t e d  and are  incapable o f  be ing  
withdrawn (by i n s e r t i o n  o f  a  c o n t r o l  r o d  b lock ) .  

As descr ibed i n  LC0 3.0.7, compliance w i t h  Specia l  
Operat ions LCOs i s  op t i ona l ,  and there fo re ,  no c r i t e r i a  o f  
t h e  NRC P o l i c y  Statement apply .  Specia l  Operat ions LCOs 
p rov ide  f l e x i b i l i t y  t o  per fo rm c e r t a i n  opera t ions  by 
a p p r o p r i a t e l y  mod i fy ing  requirements o f  o t h e r  LCOs. A 
d i scuss ion  o f  t h e  c r i t e r i a  s a t i s f i e d  f o r  t h e  o t h e r  LCOs i s  
prov ided i n  t h e i r  r espec t i ve  Bases. 

As descr ibed i n  LC0 3.0.7, compliance w i t h  t h i s  Specia l  
Operat ions LC0 i s  o p t i o n a l .  Operat ion i n  MODE 5 w i t h  any o f  
t h e  f o l l o w i n g  LCOs - LC0 3.3.1 .l, "SSLC Inst rumentat ion,"  LC0 
3.3.1.2, "Reactor P ro tec t i on  System (RPS) and MSIV T r i p  
Ac tua t i on  Logic," LC0 3.3.8.2, " V i t a l  AC E l e c t r i c  Power 
Mon i to r ing , "  LC0 3.9.1, LC0 3.9.2, LC0 3.9.4, o r  
LC0 3.9.5 - n o t  met can be performed i n  accordance w i t h  t h e  
Required Ac t ions  o f  these LCOs w i t hou t  meeting t h i s  Specia l  
Operat ions LC0 o r  i t s  ACTIONS. However, i f  a s i n g l e  CRD o r  
CRD d r i v e  p a i r  removal from a core c e l l  con ta in i ng  one o r  
more f u e l  assemblies i s  des i red  i n  MODE 5, c o n t r o l s  
cons i s ten t  w i t h  those r e q u i r e d  by LC0 3.3.1.1, LC0 3.3.1.2, 
LC0 3.3.8.2, LC0 3.9.1, LC0 3.9.2, LC0 3.9.4, and LC0 3.9.5 
must be implemented and t h i s  Specia l  Operat ions LC0 app l ied .  

By r e q u i r i n g  a l l  o the r  c o n t r o l  rods t o  be i n s e r t e d  and a 
c o n t r o l  r o d  wi thdrawal  b l ock  i n i t i a t e d ,  t h e  f u n c t i o n  o f  t h e  
inoperab le  rod -ou t  i n t e r l o c k  (LC0 3.9.2) i s  adequately 
mainta ined.  Th is  Specia l  Operat ions LC0 requi rement  t o  
suspend a l l  CORE ALTERATIONS adequately compensates f o r  t h e  
inoperab le  a l l  rods i n  permiss ive f o r  t h e  r e f u e l i n g  
equipment i n t e r l o c k s  (LC0 3.9.1). Ensur ing t h a t  t h e  f i v e  by 
f i v e  a r r a y  o f  c o n t r o l  rods, centered on t h e  withdrawn 
c o n t r o l  rod, are i n s e r t e d  and incapable o f  wi thdrawal  

(cont inued)  
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LC0 adequately s a t i s f i e s  t h e  backup p r o t e c t i o n  t h a t  LC0 3.3.1.1, 
(cont inued)  LC0 3.3.1.2 and LC0 3.9.2 would have o therw ise  prov ided.  

The except ion  granted i n  t h i s  Spec ia l  Operat ions LC0 t o  
assume t h a t  t h e  withdrawn c o n t r o l  rod, o r  c o n t r o l  r o d  p a i r ,  
i s  t h e  h ighes t  wor th c o n t r o l  r o d  p a i r  t o  s a t i s f y  LC0 3.1.1, 
"SHUTDOWN MARGIN (SDM)," and t h e  i n a b i l i t y  t o  wi thdraw 
another  c o n t r o l  r od  d u r i n g  t h i s  ope ra t i on  w i t h o u t  a d d i t i o n a l  
SDM demonstrat ions, i s  conserva t i ve  ( i . .  t h e  withdrawn 
c o n t r o l  r o d  p a i r  may n o t  be t h e  h ighes t  wor th  c o n t r o l  r o d  
p a i r )  . 

APPLICABILITY Operat ion i n  MODE 5 i s  c o n t r o l l e d  by e x i s t i n g  LCOs. The 
al lowance t o  comply w i t h  t h i s  Specia l  Operat ions LC0 i n  l i e u  
o f  t h e  ACTIONS o f  LC0 3.3.1.1, LC0 3.3.1.2, LC0 3.3.8.2, 
LC0 3.9.1, LC0 3.9.2, LC0 3.9.4, and LC0 3.9.5 i s  
a p p r o p r i a t e l y  c o n t r o l  l e d  w i t h  t h e  a d d i t i o n a l  a d m i n i s t r a t i v e  
c o n t r o l s  r equ i red  by t h i s  Specia l  Operat ions LCO, which 
reduces t h e  p o t e n t i a l  f o r  r e a c t i v i t y  excurs ions.  

ACTIONS A.1. A.2.1. and A.2.2 

I f  one o r  more o f  t h e  requirements o f  t h i s  Spec ia l  
Operat ions LC0 are  n o t  met, t h e  immediate implementat ion o f  
these Required Ac t ions  r e s t o r e s  ope ra t i on  c o n s i s t e n t  w i t h  
t h e  normal requi rements f o r  f a i l u r e  t o  meet LC0 3.3.1.1, LC0 
3.3.1.2, LC0 3.9.1, LC0 3.9.2, LC0 3.9.4, and LC0 3.9.5 
( i  .e., a l l  c o n t r o l  rods i nse r ted )  o r  w i t h  t h e  al lowances o f  
t h i s  Specia l  Operat ions LCO. The Completion Times f o r  
Required Ac t i on  A. l ,  Required A c t i o n  A.2.1, and Required 
Ac t i on  A.2.2 a re  in tended t o  r e q u i r e  these Required Ac t ions  
be implemented i n  a very  s h o r t  t ime and c a r r i e d  th rough i n  
an exped i t i ous  manner t o  e i t h e r  i n i t i a t e  a c t i o n  t o  r e s t o r e  
t h e  CRD and i n s e r t  i t s  c o n t r o l  rod, o r  i n i t i a t e  a c t i o n  t o  
r e s t o r e  compliance w i t h  t h i s  Specia l  Operat ions LCO. 
Ac t ions  must con t inue  u n t i l  e i t h e r  Required A c t i o n  A.2.1 o r  
Required Ac t i on  A.2.2 i s  s a t i s f i e d .  

(cont inued)  
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SURVEILLANCE SR 3.10.5.1. SR 3.10.5.2. SR 3.10.5.3. SR 3.10.5.4. and 
REQUIREMENTS SR 3.10.5.5 

Verification that all the control rods, other than the 
control rod withdrawn for the removal of the associated CRD, 
are fully inserted is required to ensure the SDM is within 
limits. Verification that the local five by five array of 
control rods other than the control rod withdrawn for the 
removal of the associated CRD, is inserted and disarmed, 
while the scram function for the withdrawn rod is not 
available, is required to ensure that the possibility of 
criticality remains precluded. Verification that a control 
rod withdrawal block has been inserted ensures that no other 
control rods can be inadvertently withdrawn under conditions 
when position indication instrumentation is inoperable for 
the withdrawn control rod. The Surveillance for LC0 3.1.1, 
which is made applicable by this Special Operations LCO, is 
required in order to establish that this Special Operations 
LC0 is being met. Verification that no other CORE 
ALTERATIONS are being made is required to ensure the 
assumptions of the safety analysis are satisfied. 

Periodic verification of the administrative controls 
established by this Special Operations LC0 is prudent to 
preclude the possibility of an inadvertent criticality. The 
24 hour Frequency is acceptable, given the administrative 
controls on control rod removal and hardware interlocks to 
block an additional control rod withdrawal. 

REFERENCES 1. DCD Tier 2, Section 15.4.1 
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B  3.10 SPECIAL OPERATIONS 

B  3.10.6 M u l t i p l e  Cont ro l  Rod Withdrawal -Re fue l i ng  

BASES 

BACKGROUND The purpose o f  t h i s  MODE 5 Specia l  Operat ions LC0 i s  t o  
pe rm i t  m u l t i p l e  c o n t r o l  r o d  wi thdrawal  d u r i n g  r e f u e l i n g  by 
imposing c e r t a i n  a d m i n i s t r a t i v e  c o n t r o l s .  

Re fue l i ng  i n t e r l o c k s  r e s t r i c t  t h e  movement o f  c o n t r o l  rods  
and t h e  ope ra t i on  o f  t h e  r e f u e l i n g  equipment t o  r e i n f o r c e  
ope ra t i ona l  procedures t h a t  prevent  t h e  r e a c t o r  f rom 
becoming c r i t i c a l  du r i ng  r e f u e l i n g  opera t ions .  Dur ing  
r e f u e l i n g  opera t ions ,  no more than  one c o n t r o l  rod, o r  
c o n t r o l  r o d  p a i r ,  i s  pe rm i t t ed  t o  be withdrawn f rom a  core  
c e l l  c o n t a i n i n g  one o r  more f u e l  assemblies. When a l l  f o u r  
f u e l  assemblies a re  removed f rom a  c e l l ,  t h e  c o n t r o l  rods 
may be withdrawn w i t h  no r e s t r i c t i o n s .  Any number o f  
c o n t r o l  rods  may be withdrawn and removed f r om t h e  r e a c t o r  
vessel i f  t h e i r  c e l l s  con ta i n  no f u e l .  

The r e f u e l i n g  i n t e r l o c k s  use t h e  " f u l l  i n "  p o s i t i o n  
i n d i c a t o r s  t o  determine t h e  p o s i t i o n  o f  a l l  c o n t r o l  rods. 
I f  t h e  " f u l l  i n "  p o s i t i o n  s i gna l  i s  n o t  p resen t  f o r  every 
c o n t r o l  rod,  then  t h e  a l l  rods i n  permiss ive  f o r  t h e  
r e f u e l i n g  equipment i n t e r l o c k s  i s  n o t  p resen t  and f u e l  
l oad ing  i s  prevented. Also, t h e  r e f u e l  p o s i t i o n  r od -ou t  
i n t e r l o c k  w i l l  no t  a l l o w  t h e  wi thdrawal  o f  a d d i t i o n a l  
c o n t r o l  r od (s )  . 
To a l l o w  more than  one c o n t r o l  rod, o r  one c o n t r o l  r o d  p a i r ,  
t o  be withdrawn du r i ng  r e f u e l i n g ,  these i n t e r l o c k s  must be 
defeated. Th i s  Specia l  Operat ions LC0 e s t a b l i s h e s  t h e  
necessary a d m i n i s t r a t i v e  c o n t r o l s  t o  a l l o w  bypass o f  t h e  
" f u l l  i n "  p o s i t i o n  i n d i c a t o r s .  

(cont inued)  

ABWR TS B 3.10-26   Design Control Documentl~ier 2 

25A5675AU Revision 5



Mu1 t i p l e  Con t ro l  Rod Withdrawal -Re fue l i ng  
B 3.10.6 

BASES 

APPLICABLE 
SAFETY ANALYSES 

E x p l i c i t  s a f e t y  analyses (Ref. 1) demonstrate t h a t  t h e  
f u n c t i o n i n g  o f  t h e  r e f u e l i n g  i n t e r l o c k s  and adequate SDM 
w i l l  p revent  unacceptable r e a c t i v i t y  excurs ions d u r i n g  
r e f u e l i n g .  To a l l o w  m u l t i p l e  c o n t r o l  r o d  w i thdrawa ls  (e.9. 
more than one c o n t r o l  r od  o r  c o n t r o l  r o d  p a i r ) ,  c o n t r o l  r o d  
removals, associated c o n t r o l  r o d  d r i v e  (CRD) removal, o r  any 
combinat ion o f  these, t h e  " f u l l  i n "  p o s i t i o n  i n d i c a t i o n  i s  
a l lowed t o  be bypassed f o r  each withdrawn c o n t r o l  r o d  i f  a l l  
f u e l  has been removed from t h e  c e l l .  Wi th  no f u e l  
assemblies i n  t h e  core c e l l ,  t h e  associated c o n t r o l  r o d  has 
no r e a c t i v i t y  c o n t r o l  f u n c t i o n  and i s  n o t  r e q u i r e d  t o  remain 
i nse r ted .  P r i o r  t o  r e l oad ing  f u e l  i n t o  t h e  c e l l ,  however, 
t h e  associated c o n t r o l  r od  must be i n s e r t e d  t o  ensure t h a t  
an i nadve r ten t  c r i t i c a l i t y  does no t  occur,  as eva lua ted  i n  
t h e  Reference 1 ana l ys i s .  

As descr ibed i n  LC0 3.0.7, compliance w i t h  Specia l  
Operat ions LCOs i s  op t i ona l ,  and t he re fo re ,  no c r i t e r i a  o f  
t h e  NRC P o l i c y  Statement apply .  Specia l  Operat ions LCOs 
p rov ide  f l e x i b i l i t y  t o  per form c e r t a i n  opera t ions  by 
a p p r o p r i a t e l y  mod i f y i ng  requi rements o f  o t h e r  LCOs. A 
d iscuss ion  o f  t h e  c r i t e r i a  s a t i s f i e d  f o r  t h e  o t h e r  LCOs i s  
p rov ided  i n  t h e i r  r espec t i ve  Bases. 

LC0 As descr ibed i n  LC0 3.0.7, compliance w i t h  t h i s  Specia l  
Operat ions LC0 i s  o p t i o n a l .  Operat ion i n  MODE 5 w i t h  
LC0 3.9.3, "Contro l  Rod Pos i t ion , "  LC0 3.9.4, "Contro l  Rod 
P o s i t i o n  I n d i c a t i o n , "  o r  LC0 3.9.5, "Cont ro l  Rod 
OPERABILITY-Refueling," n o t  met, can be performed i n  
accordance w i t h  t h e  Required Ac t ions  o f  these LCOs w i t hou t  
meeting t h i s  Specia l  Operat ions LC0 o r  i t s  ACTIONS. I f  
m u l t i p l e  c o n t r o l  r od  withdrawal o r  removal, o r  CRD removal 
i s  desi red,  a l l  f o u r  f u e l  assemblies a re  r e q u i r e d  t o  be 
removed f rom t h e  associated c e l l s .  P r i o r  t o  e n t e r i n g  t h i s  
LCO, any f u e l  remain ing i n  a c e l l  whose c o n t r o l  r o d  was 
p r e v i o u s l y  removed under t h e  p rov i s i ons  o f  another  LC0 must 
be removed. 

When l oad ing  f u e l  i n t o  t h e  core w i t h  m u l t i p l e  c o n t r o l  rods  
withdrawn, spec ia l  s p i r a l  r e l oad  sequences are  used t o  
ensure t h a t  r e a c t i v i t y  a d d i t i o n s  a re  minimized. Otherwise, 
a l l  c o n t r o l  rods must be f u l l y  i n s e r t e d  be fo re  l oad ing  f u e l .  

(cont inued)  
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Multiple Control Rod Withdrawal -Refueling 
B 3.10.6 

BASES 

APPLICABILITY Operation in MODE 5 is controlled by existing LCOs. The 
exceptions from other LC0 requirements (e.g., the ACTIONS of 
LC0 3.9.3, LC0 3.9.4 or LC0 3.9.5) allowed by this Special 
Operations LC0 are appropriately controlled by requiring a1 1 
fuel to be removed from cells whose "full in" indicators are 
a1 1 owed to be bypassed. 

ACTIONS A.1. A.2.1, and A.2.2 

If one or more of the requirements of this Special 
Operations LC0 are not met, the immediate implementation of 
these Required Actions restores operation consistent with 
the normal requirements for refuel ing ( i  .e., all control 
rods inserted in core cells containing one or more fuel 
assemblies) or with the exceptions granted by this Special 
Operations LCO. The Completion Times for Required 
Action A.l, Required Action A.2.1, and Required Action A.2.2 
are intended to require that these Required Actions be 
implemented in a very short time and carried through in an 
expeditious manner to either initiate action to restore the 
affected CRDs and insert their control rods, or initiate 
action to restore compliance with this Special Operations 
LCO. 

SURVEILLANCE SR 3.10.6.1, SR 3.10.6.2. and SR 3.10.6.3 
REQUIREMENTS 

Periodic verification of the administrative controls 
established by this Special Operations LC0 is prudent to 
preclude the possibility of an inadvertent criticality. The 
24 hour Frequency is acceptable, given the administrative 
controls on fuel assembly and control rod removal, and takes 
into account other indications of control rod status 
available in the control room. 

REFERENCES 1. DCD Tier 2, Section 15.4.1. 
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Cont ro l  Rod Tes t i ng  -Opera t ing  
B  3.10.7 

B 3.10 Spec ia l  Operat ions 

B  3.10.7 Cont ro l  Rod Tes t i ng  -Operat ing 

BASES 

BACKGROUND The purpose o f  t h i s  Specia l  Operat ions LC0 i s  t o  pe rm i t  
c o n t r o l  r o d  t e s t i n g ,  w h i l e  i n  MODES 1 and 2, by imposing 
c e r t a i n  a d m i n i s t r a t i v e  c o n t r o l s .  Cont ro l  r o d  p a t t e r n s  
d u r i n g  s t a r t u p  cond i t i ons  a re  c o n t r o l l e d  by t h e  ope ra to r  and 
t h e  r o d  worth min imizer  (RUM) (LC0 3.3.5.1, "Cont ro l  Rod 
B lock  Ins t rumenta t ion" ) ,  such t h a t  o n l y  t h e  s p e c i f i e d  
c o n t r o l  r od  sequences and r e 1  a t i v e  p o s i t i o n s  r e q u i r e d  by 
LC0 3.1.6,  "Rod Pa t te rn  Cont ro l  ," are  a l lowed over  t h e  
ope ra t i ng  range f rom a l l  c o n t r o l  rods i n s e r t e d  t o  t h e  l ow  
power s e t p o i n t  (LPSP) o f  t h e  RUM. The sequences e f f e c t i v e l y  
l i m i t  t h e  p o t e n t i a l  amount and r a t e  o f  r e a c t i v i t y  inc rease  
t h a t  cou ld  occur du r i ng  a  r o d  wi thdrawal  e r r o r  (RUE). 
Dur ing  these cond i t i ons ,  c o n t r o l  r o d  t e s t i n g  i s  sometimes 
r e q u i r e d  t h a t  may r e s u l t  i n  c o n t r o l  r o d  p a t t e r n s  n o t  i n  
compliance w i t h  t h e  p resc r i bed  sequences o f  LC0 3.1.6. 
These t e s t s  may i nc lude  SOM demonstrat ions, c o n t r o l  r o d  
scram t ime  t e s t i n g ,  c o n t r o l  r o d  f r i c t i o n  t e s t i n g ,  and 
t e s t i n g  performed d u r i n g  t h e  S t a r t u p  Test Program. Th i s  
Specia l  Operat ions LC0 prov ides  t h e  necessary except ions  t o  
t h e  requi rements o f  LC0 3.1 .6  and prov ides  a d d i t i o n a l  
a d m i n i s t r a t i v e  c o n t r o l s  t o  a l l o w  t h e  d e v i a t i o n s  i n  such 
t e s t s  f rom t h e  p resc r i bed  sequences i n  LC0 3.1.6.  

APPLICABLE 
SAFETY ANALYSES 

The a n a l y t i c a l  methods and assumptions used i n  e v a l u a t i n g  
t h e  RUE are summarized i n  References 1 and 2. 
RUE analyses assume t h e  r e a c t o r  ope ra to r  f o l l o w s  p resc r i bed  
wi thdrawal  sequences. These sequences d e f i n e  t h e  p o t e n t i a l  
i n i t i a l  cond i t i ons  f o r  t h e  RUE analyses. The RUM prov ides  
backup t o  ope ra to r  c o n t r o l  o f  t h e  wi thdrawal  sequences t o  
ensure t h a t  t h e  i n i t i a l  c o n d i t i o n s  o f  t h e  RWE analyses a re  
n o t  v i o l a t e d .  For spec ia l  sequences developed f o r  c o n t r o l  
r o d  t e s t i n g ,  t h e  i n i t i a l  c o n t r o l  r o d  p a t t e r n s  assumed i n  t h e  
s a f e t y  analyses o f  References 1 and 2 may n o t  be preserved. 
Therefore,  spec ia l  RUE analyses a re  r e q u i r e d  t o  demonstrate 
t h a t  these spec ia l  sequences w i l l  n o t  r e s u l t  i n  unacceptable 
consequences, should a  RUE occur d u r i n g  t h e  t e s t i n g .  These 
analyses, performed i n  accordance w i t h  an NRC approved 
methodology, a re  dependent on t h e  s p e c i f i c  t e s t  be ing  
performed. 

(cont inued)  
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Cont ro l  Rod Tes t i ng  -Operat ing 
B 3.10.7 

BASES 

APPLICABLE As descr ibed i n  LC0 3.0.7, compliance w i t h  Specia l  
SAFETY ANALYSES Operat ions LCOs i s  op t i ona l ,  and there fo re ,  no c r i t e r i a  o f  

(cont inued)  t h e  NRC P o l i c y  Statement apply. Specia l  Operat ions LCOs 
p rov ide  f l e x i b i l i t y  t o  per form c e r t a i n  opera t ions  by  
a p p r o p r i a t e l y  mod i fy ing  requi rements o f  o t h e r  LCOs. A 
d i scuss ion  o f  t h e  c r i t e r i a  s a t i s f i e d  f o r  t h e  o t h e r  LCOs i s  
p rov ided  i n  t h e i r  r espec t i ve  Bases. 

LC0 As descr ibed i n  LC0 3.0.7, compliance w i t h  t h i s  Specia l  
Operat ions LC0 i s  op t i ona l .  Cont ro l  r o d  t e s t i n g  may be 
performed i n  compliance w i t h  t h e  p resc r i bed  sequences o f  
LC0 3.1.6, and d u r i n g  these t e s t s ,  no except ions t o  t h e  
requirements o f  LC0 3.1.6 are necessary. For  t e s t i n g  
performed w i t h  a sequence n o t  i n  compliance w i t h  LC0 3.1.6, 
t h e  requirements o f  LC0 3.1.6 may be suspended, p rov ided  
a d d i t i o n a l  a d m i n i s t r a t i v e  c o n t r o l s  a re  p laced on t h e  t e s t  t o  
ensure t h a t  t h e  assumptions o f  t h e  spec ia l  s a f e t y  ana l ys i s  
f o r  t h e  t e s t  sequence remain v a l i d .  When d e v i a t i n g  f rom t h e  
p resc r i bed  sequences o f  LC0 3.1.6, i n d i v i d u a l  c o n t r o l  rods 
must be bypassed i n  t h e  Rod A c t i o n  and P o s i t i o n  I n fo rma t i on  
(RAPI) Subsystem. Assurance t h a t  t h e  t e s t  sequence i s  
f o l l owed  can be prov ided by a second l i c e n s e d  opera to r  o r  
o the r  qua1 i f i e d  member o f  t h e  t echn i ca l  s t a f f  v e r i f y i n g  
conformance t o  t h e  approved t e s t  sequence. These c o n t r o l s  
a re  cons i s ten t  w i t h  those normal ly  app l i ed  t o  ope ra t i on  i n  
t h e  s t a r t u p  range as de f i ned  i n  SR 3.3.5.1.7, when i t  i s  
necessary t o  dev ia te  f rom t h e  p resc r i bed  sequence (e.g., an 
inoperab le  c o n t r o l  r o d  t h a t  must be f u l l y  i n s e r t e d ) .  

APPLICABILITY Cont ro l  r o d  t e s t i n g ,  w h i l e  i n  MODES 1 and 2 w i t h  THERMAL 
POWER g r e a t e r  than t h e  LPSP o f  t h e  RUM, i s  adequately 
c o n t r o l l e d  by t h e  e x i s t i n g  LCOs on power d i s t r i b u t i o n  l i m i t s  
and c o n t r o l  r o d  b lock  ins t rumenta t ion .  Cont ro l  r o d  movement 
d u r i n g  these cond i t i ons  i s  n o t  r e s t r i c t e d  t o  p resc r i bed  
sequences and can be performed w i t h i n  t h e  c o n s t r a i n t s  o f  
LC0 3.2.1, "AVERAGE PLANAR LINEAR HEAT GENERATION RATE 
(APLHGR)," LC0 3.2.2, "MINIMUM CRITICAL POWER RATIO (MCPR)," 
LC0 3.2.3, "LINEAR HEAT GENERATION RATE (LHGR)," and 
LC0 3.3.5.1. Wi th THERMAL POWER l e s s  than o r  equal t o  t h e  
LPSP o f  t h e  RUM, t h e  p rov i s i ons  o f  t h i s  Specia l  Operat ions 
LC0 are  necessary t o  per fo rm spec ia l  t e s t s  t h a t  a re  n o t  i n  
conformance w i t h  t h e  p resc r i bed  c o n t r o l  r od  sequences o f  

(cont inued)  
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Cont ro l  Rod T e s t i n g  -Opera t ing  
B  3.10.7 

BASES 

APPLICABILITY LC0 3.1.6. Whi le  i n  MODES 3  and 4, c o n t r o l  r o d  wi thdrawal  
(cont inued)  i s  o n l y  a l lowed i f  performed i n  accordance w i t h  Spec ia l  

Operat ions LC0 3.10.3, "Contro l  Rod Withdrawal -Hot  
Shutdown" o r  Specia l  Operat ions LC0 3.10.4, "Cont ro l  Rod 
Withdrawal -Co ld  Shutdown," which p rov i de  adequate c o n t r o l s  
t o  ensure t h a t  t h e  assumptions o f  t h e  s a f e t y  analyses o f  
Reference 1 and 2  a re  s a t i s f i e d .  Dur ing  these Spec ia l  
Operat ions and w h i l e  i n  MODE 5, t h e  rod -ou t  i n t e r l o c k  
(LC0 3.9.2, "Refuel P o s i t i o n  Rod-Out I n t e r l o c k " )  and scram 
f u n c t i o n s  (LC0 3.3.1.1, "SSLC Sensor Ins t rumenta t ion , "  LC0 
3.3.1.2, "Reactor P r o t e c t i o n  System (RPS) and MSIV T r i p  
Ac tua t i on  Logic," and LC0 3.9.5, "Cont ro l  Rod 
OPERABILITY - Refuel  i n g " ) ,  o r  t h e  added a d m i n i s t r a t i v e  
c o n t r o l s  p resc r i bed  i n  t h e  a p p l i c a b l e  Specia l  Operat ions 
LCOs, min imize p o t e n t i a l  r e a c t i v i t y  excurs ions.  

ACTIONS 

With t h e  requirements o f  t h e  LC0 n o t  met (e.g., t h e  c o n t r o l  
r o d  p a t t e r n  n o t  i n  compliance w i t h  t h e  spec ia l  t e s t  
sequence), t h e  t e s t i n g  i s  r e q u i r e d  t o  be immediate ly  
suspended. Upon suspension o f  t h e  spec ia l  t e s t ,  t h e  
p r o v i s i o n s  o f  LC0 3.1.6 a re  no l onge r  excepted, and 
app rop r i a te  ac t i ons  a re  t o  be taken e i t h e r  t o  r e s t o r e  t h e  
c o n t r o l  r od  sequence t o  t h e  p resc r i bed  sequence o f  
LC0 3.1.6, o r  t o  shut  down t h e  r e a c t o r ,  i f  r e q u i r e d  by 
LC0 3.1.6. 

SURVElLLANCE SR 3.10.7.1 
REQUIREMENTS 

Dur ing  performance o f  t h e  spec ia l  t e s t ,  a  second 1  icensed 
opera to r  o r  o t h e r  q u a l i f i e d  member o f  t h e  t e c h n i c a l  s t a f f  i s  
r e q u i r e d  t o  v e r i f y  conformance w i t h  t h e  approved sequence 
f o r  t h e  t e s t .  Th i s  v e r i f i c a t i o n  must be performed d u r i n g  
c o n t r o l  r o d  movement t o  prevent  d e v i a t i o n s  f rom t h e  
s p e c i f i e d  sequence. Th i s  S u r v e i l 1  ance p rov ides  adequate 
assurance t h a t  t h e  s p e c i f i e d  t e s t  sequence i s  be ing  f o l l owed  
and i s  a l s o  supplemented by SR 3.3.5.1.7, which r e q u i r e s  
v e r i f i c a t i o n  o f  t h e  bypassing o f  c o n t r o l  rods i n  RAP1 and 
subsequent movement o f  these c o n t r o l  rods.  

(cont inued)  
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6 3.10.7 

BASES 

REFERENCES 1. NEDE-24011-P-A-US, General E l e c t r i c  Standard 
Appl ica t ion  f o r  Reactor Fuel ,  Supplement f o r  United 
States (as amended). 

2 .  DCD T i e r  2 ,  Section 15.4.1.  
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SDM Test  - Refuel  i n g  
B  3.10.8 

B  3.10 SPECIAL OPERATIONS 

B 3.10.8 SHUTDOWN MARGIN (SDM) Test  - Refuel  i n g  

BASES 

BACKGROUND The purpose o f  t h i s  MODE 5 Spec ia l  Opera t ions  LC0 i s  t o  
p e r m i t  SDM t e s t i n g  t o  be performed f o r  those p l a n t  
con f i gu ra t i ons  i n  which t h e  r e a c t o r  p ressure  vessel (RPV) 
head i s  e i t h e r  n o t  i n  p l ace  o r  t h e  head b o l t s  a re  n o t  f u l l y  
tens ioned.  

LC0 3.1 .l, "SHUTDOWN MARGIN (SDM) ," r e q u i r e s  t h a t  adequate 
SDM be demonstrated f o l l o w i n g  f u e l  movements o r  c o n t r o l  r o d  
replacement w i t h i n  t h e  RPV. The demonstrat ion must be 
performed p r i o r  t o  o r  w i t h i n  4 hours a f t e r  c r i t i c a l i t y  i s  
reached. Th i s  SDM t e s t  may be performed p r i o r  t o  o r  d u r i n g  
t h e  f i r s t  s t a r t u p  f o l l o w i n g  r e f u e l i n g .  Performing t h e  SDM 
t e s t  p r i o r  t o  s t a r t u p  r e q u i r e s  t h e  t e s t  t o  be performed 
w h i l e  i n  MODE 5 w i t h  t h e  vessel head b o l t s  l e s s  than  f u l l y  
tens ioned  (and p o s s i b l y  w i t h  t h e  vessel  head removed). 
Whi le i n  MODE 5, t h e  r e a c t o r  mode sw i t ch  i s  r e q u i r e d  t o  be 
i n  t h e  shutdown o r  r e f u e l  p o s i t i o n ,  where t h e  a p p l i c a b l e  
c o n t r o l  r o d  b l ocks  ensure t h a t  t h e  r e a c t o r  w i l l  n o t  become 
c r i t i c a l .  The SDM t e s t  r e q u i r e s  t h e  r e a c t o r  mode sw i t ch  t o  
be i n  t h e  s t a r t u p  o r  h o t  standby p o s i t i o n ,  s i nce  more t han  
one c o n t r o l  r od  w i l l  be withdrawn f o r  t h e  purpose o f  
demonstrat ing adequate SDM. Th i s  Specia l  Operat ions LC0 
prov ides  t h e  app rop r i a te  a d d i t i o n a l  c o n t r o l s  t o  a l l o w  
wi thdrawing more than  one c o n t r o l  r o d  f rom a  core  c e l l  
c o n t a i n i n g  one o r  more f u e l  assemblies when t h e  r e a c t o r  
vessel  head b o l t s  a re  l e s s  t han  f u l l y  tens ioned.  

APPLICABLE 
SAFETY ANALYSES 

Preven t ion  and m i t i g a t i o n  o f  unacceptable r e a c t i v i t y  
excurs ions d u r i n g  c o n t r o l  r o d  wi thdrawal ,  w i t h  t h e  r e a c t o r  
mode sw i t ch  i n  t h e  s t a r t u p  o r  h o t  standby p o s i t i o n  w h i l e  i n  
MODE 5, i s  p rov ided  by t h e  S t a r t u p  Range Neutron Mon i t o r  
(SRNM) neu t ron  f l u x  scram (LC0 3.3.1.1, "SSLC Sensor 
I ns t r umen ta t i on " ) ,  average power range mon i t o r  (APRM) 
neu t ron  f l u x  scram (LC0 3.3.1. l ) ,  and c o n t r o l  r o d  b l o c k  
i ns t r umen ta t i on  (LC0 3.3.5.1, "Cont ro l  Rod B lock  
I ns t r umen ta t i on " ) .  The l i m i t i n g  r e a c t i v i t y  excu rs i on  d u r i n g  
s t a r t u p  cond i t i ons  w h i l e  i n  MODE 5 i s  t h e  Rod Withdrawal 
E r r o r  (RWE). 

(cont inued)  
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BASES 

APPLICABLE RWE analyses assume t h a t  t h e  r e a c t o r  ope ra to r  f o l l o w s  
SAFETY ANALYSES prescr ibed  wi thdrawal  sequences. For  SDM t e s t s  performed 

(cont inued)  w i t h i n  these de f i ned  sequences, t h e  analyses o f  References 1 
and 2 a re  app l i cab le .  However, f o r  some sequences developed 
f o r  t h e  SDM t e s t i n g ,  t h e  c o n t r o l  r o d  p a t t e r n s  assumed i n  t h e  
s a f e t y  analyses o f  References 1 and 2  may n o t  be'met. 
Therefore, spec ia l  RWE analyses, performed i n  accordance 
w i t h  an NRC approved methodology, a re  r e q u i r e d  t o  
demonstrate t h a t  t h e  SDM t e s t  sequence w i l l  n o t  r e s u l t  i n  
unacceptable consequences should a  RWE occur  d u r i n g  t h e  
t e s t i n g .  For t h e  purpose o f  t h i s  t e s t ,  p r o t e c t i o n  p rov ided  
by t h e  normal ly  r e q u i r e d  MODE 5  a p p l i c a b l e  LCOs, i n  a d d i t i o n  
t o  t h e  requirements o f  t h i s  LCO, w i l l  ma in ta i n  normal t e s t  
opera t ions  as w e l l  as pos tu la ted  acc iden ts  w i t h i n  t h e  bounds 
o f  t h e  app rop r i a te  sa fe t y  analyses (Refs. 83.10.8-1 
and 83.10.8-2). I n  a d d i t i o n  t o  t h e  added requi rements f o r  
t h e  RWM, SRNM, APRM, and c o n t r o l  r od  coupl ing,  e i t h e r  t h e  
NOTCH o r  t h e  STEP mode i s  s p e c i f i e d  f o r  ou t  o f  sequence 
wi thdrawals.  Requ i r ing  t h e  NOTCH o r  t h e  STEP mode 1  i m i t s  
wi thdrawal  steps t o  a  s i n g l e  no tch  maximum, which l i m i t s  
i n s e r t e d  r e a c t i v i t y ,  and a l lows adequate mon i t o r i ng  o f  
changes i n  neu t ron  f l u x ,  which may occur  d u r i n g  t h e  t e s t .  

As descr ibed i n  LC0 3.0.7, compliance w i t h  Specia l  
Operat ions LCOs i s  op t i ona l ,  and there fo re ,  no c r i t e r i a  o f  
t h e  NRC P o l i c y  Statement apply .  Specia l  Operat ions LCOs 
p rov ide  f l e x i b i l i t y  t o  per form c e r t a i n  opera t ions  by  
a p p r o p r i a t e l y  mod i fy ing  requirements o f  o t h e r  LCOs. A  
d i scuss ion  o f  t h e  c r i t e r i a  s a t i s f i e d  f o r  t h e  o t h e r  LCOs i s  
p rov ided  i n  t h e i r  r espec t i ve  Bases. 

LC0 As descr ibed i n  LC0 3.0.7, compliance w i t h  t h i s  Specia l  
Operat ions LC0 i s  o p t i o n a l .  SDM t e s t s  may be performed 
w h i l e  i n  MODE 2, i n  accordance w i t h  Table 1.1-1, w i t h o u t  
meeting t h i s  Specia l  Operat ions LC0 o r  i t s  ACTIONS. For  SDM 
t e s t s  performed w h i l e  i n  MODE 5, a d d i t i o n a l  requi rements 
must be met t o  ensure t h a t  adequate p r o t e c t i o n  aga ins t  
p o t e n t i a l  r e a c t i v i t y  excurs ions i s  a v a i l a b l e .  Because 
m u l t i p l e  c o n t r o l  r ods  w i l l  be withdrawn and t h e  r e a c t o r  w i l l  
p o t e n t i a l l y  become c r i t i c a l ,  RPS MODE 2 requi rements f o r  
Funct ions 2.a and 2.d o f  Table 3.3.1.1-1 must be en fo rced  
and t h e  approved c o n t r o l  r o d  wi thdrawal  sequence must be 
enforced by t h e  RWM (LC0 3.3.5.1, Func t ion  l b ,  MODE 2 ) ,  o r  
must be v e r i f i e d  by a  second l i censed  opera to r  o r  o the r  

(cont inued)  
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LC0 
(cont inued)  q u a l i f i e d  member o f  t h e  t echn i ca l  s t a f f .  To p rov ide  

a d d i t i o n a l  p r o t e c t i o n  aga ins t  an i nadve r ten t  c r i t i c a l i t y ,  
c o n t r o l  r o d  wi thdrawals t h a t  do n o t  conform t o  t h e  ganged 
wi thdrawal  sequence r e s t r i c t i o n s  s p e c i f i e d  i n  LC0 3.1.6, 
"Rod Pa t te rn  Con t ro l "  ( i  .e., ou t  o f  sequence c o n t r o l  r o d  
wi thdrawals)  must be made i n  t h e  NOTCH o r  STEP wi thdrawal  
mode t o  min imize t h e  p o t e n t i a l  r e a c t i v i t y  i n s e r t i o n  
associated w i t h  each movement. Coupl ing i n t e g r i t y  o f  
withdrawn c o n t r o l  rods i s  r e q u i r e d  t o  min imize t h e  
p r o b a b i l i t y  o f  a  RWE and ensure proper  f u n c t i o n i n g  o f  t h e  
withdrawn c o n t r o l  rods, i f  they  a re  r e q u i r e d  t o  scram. 
Because t h e  r e a c t o r  vessel head may be removed d u r i n g  these 
t e s t s ,  no o the r  CORE ALTERATIONS may be i n  progress. Th i s  
Specia l  Operat ions LC0 then a l lows changing t h e  Table 1.1-1 
r e a c t o r  mode swi tch  p o s i t i o n  requirements t o  i n c l u d e  t h e  
s ta r t up /ho t  standby p o s i t i o n ,  such t h a t  t h e  SDM t e s t s  may be 
performed w h i l e  i n  MODE 5. 

APPLICABILITY These SDM t e s t  Specia l  Operat ions requi rements a re  o n l y  
app l i cab le  i f  t h e  SDM t e s t s  a re  t o  be performed w h i l e  i n  
MODE 5 w i t h  t h e  r e a c t o r  vessel head removed o r  t h e  head 
b o l t s  n o t  f u l l y  tensioned. Add i t i ona l  requi rements d u r i n g  
these  t e s t s  t o  en fo rce  c o n t r o l  r o d  wi thdrawal  sequences and 
r e s t r i c t  o the r  CORE ALTERATIONS p rov ide  p r o t e c t i o n  aga ins t  
p o t e n t i a l  r e a c t i v i t y  excurs ions.  Operat ions i n  a l l  o the r  
MODES are  unaf fec ted  by t h i s  LCO. 

ACTIONS 

With one o r  more o f  t h e  requirements o f  t h i s  LC0 n o t  met, 
t h e  t e s t i n g  should be immediately stopped by p l a c i n g  t h e  
r e a c t o r  mode sw i t ch  i n  t h e  shutdown o r  r e f u e l  p o s i t i o n .  
Th i s  r e s u l t s  i n  a c o n d i t i o n  t h a t  i s  cons i s ten t  w i t h  t h e  
requi rements f o r  MODE 5 where t h e  p r o v i s i o n s  o f  t h i s  Specia l  
Operat ions LC0 are  no longer  requ i red .  

(cont inued)  
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ACTIONS Ei~l 
(con t inued)  

Wi th t h e  requi rements o f  t h i s  LC0 n o t  met, t h e  a f f e c t e d  
c o n t r o l  r o d  s h a l l  be dec la red  inoperab le .  Th i s  r e s u l t s  i n  a  
c o n d i t i o n  t h a t  i s  cons i s ten t  w i t h  t h e  requi rements f o r  
MODE 5  where t h e  p r o v i s i o n s  o f  t h i s  Spec ia l  Operat ions LC0 
a r e  no l onge r  requ i red .  

SURVEILLANCE SR 3.10.8.5 
REQUIREMENTS 

Performance o f  t h e  a ~ ~ l i c a b l e  SRs f o r  LC0 3.3.1.1. Funct ions 
2.a and 2.d w i l l  ensure t h a t  t h e  r e a c t o r  i s  operated w i t h i n  
t h e  bounds o f  t h e  s a f e t y  ana l ys i s .  

SR 3.10.8.2 and SR 3.10.8.3 

The c o n t r o l  r o d  wi thdrawal  sequences d u r i n g  t h e  SDM t e s t s  
may be enforced by t h e  RWM (LC0 3.3.5.1, Func t ion  l b ,  MODE 2  
requi rements)  o r  by a  second l i c e n s e d  opera to r  o r  o t h e r  
q u a l i f i e d  member o f  t h e  t echn i ca l  s t a f f .  As noted, e i t h e r  
t h e  a p p l i c a b l e  SRs f o r  t h e  RWM (LC0 3.3.5.1) must be 
s a t i s f i e d  accord ing t o  t h e  a p p l i c a b l e  Frequencies 
(SR 3.10.8.1 and SR 3.10.8.2), o r  t h e  p roper  movement o f  
c o n t r o l  rods  must be v e r i f i e d .  Th i s  l a t t e r  v e r i f i c a t i o n  
( i  .e., SR 3.10.8.2) must be performed d u r i n g  c o n t r o l  r o d  
movement t o  prevent  d e v i a t i o n s  f rom t h e  s p e c i f i e d  sequence. 
These su rve i l l ances  p rov ide  adequate assurance t h a t  t h e  
s p e c i f i e d  t e s t  sequence i s  being fo l lowed.  

Pe r i od i c  v e r i f i c a t i o n  o f  t h e  a d m i n i s t r a t i v e  c o n t r o l s  
es tab l i shed  by t h i s  LC0 w i l l  ensure t h a t  t h e  r e a c t o r  i s  
operated w i t h i n  t h e  bounds o f  t h e  s a f e t y  ana l ys i s .  The 
12 hour Frequency i s  in tended t o  p rov ide  app rop r i a te  
assurance t h a t  each ope ra t i ng  s h i f t  i s  aware o f  and v e r i f i e s  
compliance w i t h  these Specia l  Operat ions LC0 requi rements.  

(cont inued)  
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SURVEILLANCE SR 3.10.8.5 
REOUIREMENTS 

(cont inued)  Coupl ing v e r i f i c a t i o n  i s  performed t o  ensure t h e  c o n t r o l  r o d  
i s  connected t o  t h e  c o n t r o l  r o d  d r i v e  mechanism and w i l l  
per form i t s  in tended f u n c t i o n  when necessary. The 
v e r i f i c a t i o n  i s  r e q u i r e d  t o  be performed t h e  f i r s t  t ime  a 
c o n t r o l  r o d  i s  withdrawn t o  t h e  " f u l l  o u t "  p o s i t i o n  a f t e r  
t h e  associated o r i f i c e d  f u e l  suppor t  has been moved o r  p r i o r  
t o  d e c l a r i n g  t h e  c o n t r o l  r o d  OPERABLE a f t e r  work on t h e  
c o n t r o l  r o d  o r  CRD System t h a t  cou ld  a f f e c t  t h e  coup l ing .  
Th is  Frequency i s  acceptable, cons ider ing  t h e  mechanical 
i n t e g r i t y  o f  t h e  bayonet coup l i ng  design o f  t h e  FMCRDs. The 
bayonet coupl i n 8  can on1 y be engaged/di sengaged by 
per fo rming  a 45 r o t a t i o n  o f  t h e  FMCRD mechanism r e l a t i v e  t o  
t h e  c o n t r o l  rod.  Th is  i s  normal ly  performed by r o t a t i n g  t h e  
FMCRD mechanism 45' f rom below t h e  vessel w i t h  t h e  c o n t r o l  
r o d  kep t  f rom r o t a t i n g  by t h e  o r i f i c e d  f u e l  suppor t  t h a t  has 
been i n s t a l l e d  f rom above. Once t h e  coup l i ng  i s  engaged and 
t h e  FMCRD midd le  f l ange  i s  b o l t e d  i n t o  place, t h e  45' 
r o t a t i o n  requ i red  f o r  uncoupl ing cannot be accomplished 
unless t h e  associated o r i f i c e d  f u e l  suppor t  i s  removed 
(which would a l l o w  f o r  t h e  c o n t r o l  r od  t o  be r o t a t e d  f rom 
above) o r  t h e  FMCRD middle f l ange  i s  unbo l ted  (which would 
a l l o w  f o r  r o t a t i o n  o f  t h e  FMCRD mechanism f rom below). 
Therefore, a f t e r  FMCRD maintenance i n  which t h e  FMCRD i s  
uncoupled and then  recoupled o r  a f t e r  t h e  o r i f i c e d  f u e l  
suppor t  has been moved, i t  i s  r e q u i r e d  t o  per fo rm coupl i n g  
v e r i f i c a t i o n  t h e  f i r s t  t ime t h e  FMCRD i s  withdrawn t o  t h e  
" f u l l  ou t "  p o s i t i o n .  Therea f te r ,  i t  i s  n o t  necessary t o  
check t h e  coupl i n g  i n t e g r i t y  again u n t i l  t h e  FMCRD 
maintenance work has r e s u l t e d  i n  uncoupl ing and recoupl ing,  
o r  t h e  o r i f i c e d  f u e l  suppor t  has been moved. 

REFERENCES 1. NEDE-24011-P-A-US, General E l e c t r i c  Standard 
A p p l i c a t i o n  f o r  Reactor Fuel,  Supplement For Un i ted  
S ta tes  (as amended). 

2. DCD T i e r  2, Sec t ion  15.4.1. 
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B 3.10.9 Reactor  I n t e r n a l  Pumps-Testing 

BASES 

BACKGROUND The purpose o f  t h i s  Specia l  Operat ions LC0 i n  MODES 1 and 2 
i s  t o  a l l o w  e i t h e r  t h e  PHYSICS TESTS o r  t h e  S t a r t u p  Test  
Program t o  be performed w i t h  l e s s  t han  [n ine ]  r e a c t o r  
i n t e r n a l  pumps i n  opera t ion .  Tes t i ng  performed as p a r t  o f  
t h e  S ta r t up  Test  Program (Ref.  l ) ,  o r  PHYSICS TESTS 
au tho r i zed  under t h e  p r o v i s i o n s  o f  10 CFR 50.59 (Ref. 2) o r  
o therw ise  approved by t h e  NRC, may be r e q u i r e d  t o  be 
performed under n a t u r a l  c i r c u l a t i o n  c o n d i t i o n s  w i t h  t h e  
r e a c t o r  c r i t i c a l .  LC0 3.4.1, "Reactor I n t e r n a l  Pumps (RIP) 
Operat ing, " r e q u i r e s  t h a t  [ n i ne ]  r e a c t o r  i n t e r n a l  pumps be 
i n  ope ra t i on  du r i ng  MODES 1  and 2. Th i s  Spec ia l  Operat ions 
LC0 prov ides  t h e  app rop r i a te  a d d i t i o n a l  r e s t r i c t i o n s  t o  
a l l o w  t e s t i n g  a t  n a t u r a l  c i r c u l a t i o n  c o n d i t i o n s  o r  w i t h  l e s s  
than  [ n i ne ]  r e a c t o r  i n t e r n a l  pumps i n  ope ra t i on  w i t h  t h e  
r e a c t o r  c r i t i c a l .  

APPLICABLE The ope ra t i on  o f  t h e  Reactor Coolant R e c i r c u l a t i o n  System i s  
SAFETY ANALYSES an i n i t i a l  c o n d i t i o n  assumed i n  t h e  des ign  b a s i s  l o s s  o f  

coo lan t  acc iden t  (Ref.  3) .  Dur ing  a  LOCA t h e  ope ra t i ng  RIPs 
a re  a l l  assumed t o  t r i p  a t  t ime  zero  due t o  a  c o i n c i d e n t  
l o s s  o f  o f f s i t e  power. The subsequent mean core  f l o w  
coastdown w i l l  be immediate and r a p i d  because o f  t h e  
r e l a t i v e l y  low i n e r t i a  o f  t h e  pumps. Dur ing  PHYSICS TESTS 
5 5% RTP, o r  l i m i t e d  t e s t i n g  d u r i n g  t h e  S t a r t u p  Tes t  Program 
f o r  t h e  i n i t i a l  c yc l e ,  t h e  decay heat  i n  t h e  r e a c t o r  coo lan t  
i s  s u f f i c i e n t l y  low, such t h a t  t h e  consequences o f  an 
acc iden t  a re  reduced and t h e  coastdown c h a r a c t e r i s t i c s  o f  
t h e  RIPs a re  n o t  impor tan t .  In a d d i t i o n ,  t h e  p r o b a b i l i t y  o f  
a  Design Basis  Acc ident  (DBA) o r  o t h e r  acc iden ts  o c c u r r i n g  
d u r i n g  t h e  l i m i t e d  t ime a l lowed a t  n a t u r a l  c i r c u l a t i o n  o r  
w i t h  l e s s  than  [ n i ne ]  RIPs i n  ope ra t i on  i s  low.  

As descr ibed  i n  LC0 3.0.7, compliance w i t h  Spec ia l  
Operat ions LCOs i s  op t i ona l ,  and t he re fo re ,  no c r i t e r i a  o f  
t h e  NRC P o l i c y  Statement apply .  Specia l  Operat ions LCOs 
p rov i de  f l e x i b i l i t y  t o  per fo rm c e r t a i n  opera t ions  by  
a p p r o p r i a t e l y  mod i f y i ng  requi rements o f  o t h e r  LCOs. A  
d i scuss ion  o f  t h e  c r i t e r i a  s a t i s f i e d  f o r  t h e  o t h e r  LCOs i s  
p rov i ded  i n  t h e i r  r e s p e c t i v e  Bases. 

(cont inued)  
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LC0 As descr ibed  i n  LC0 3.0.7, compliance w i t h  t h i s  Spec ia l  
Operat ions LC0 i s  o p t i o n a l .  However, t o  per fo rm t e s t i n g  a t  
n a t u r a l  c i r c u l a t i o n  cond i t i ons  o r  w i t h  l e s s  than  [ n i ne ]  RIPs 
opera t ing ,  opera t ions  must be l i m i t e d  t o  those t e s t s  d e f i n e d  
i n  t h e  S ta r t up  Test Program o r  approved PHYSICS TESTS 
performed a t  5 5% RTP. To min imize t h e  p r o b a b i l i t y  o f  an 
acc ident ,  w h i l e  ope ra t i ng  a t  n a t u r a l  c i r c u l a t i o n  c o n d i t i o n s  
o r  w i t h  l e s s  than  [ n i ne ]  ope ra t i ng  RIPs t h e  d u r a t i o n  o f  
these t e s t s  i s  l i m i t e d  t o  s 24 hours. Th i s  Spec ia l  
Operat ions LC0 then  a l lows suspension o f  t h e  requi rements o f  
LC0 3.4.1 d u r i n g  such t e s t i n g .  I n  a d d i t i o n  t o  t h e  
requi rements o f  t h i s  LCO, t h e  no rma l l y  r e q u i r e d  MODE 1 o r  
MODE 2  a p p l i c a b l e  LCOs must be met. 

APPLICABILITY Th is  Specia l  Operat ions LC0 may o n l y  be used w h i l e  
per fo rming  t e s t i n g  a t  n a t u r a l  c i r c u l a t i o n  c o n d i t i o n s  o r  
w h i l e  opera t ing ,  w i t h  l e s s  than  [ n i ne ]  RIPs, as may be 
r e q u i r e d  as p a r t  o f  t h e  S ta r t up  Test Program o r  d u r i n g  low 
power PHYSICS TESTS. A d d i t i o n a l  requi rements d u r i n g  these 
t e s t s  t o  l i m i t  t h e  ope ra t i ng  t ime  a t  n a t u r a l  c i r c u l a t i o n  
c o n d i t i o n s  reduce t h e  p r o b a b i l i t y  t h a t  a  DBA may occur  
d u r i n g  n a t u r a l  c i r c u l a t i o n  cond i t i ons .  Operat ions i n  a l l  
o t h e r  MODES are  una f f ec ted  by t h i s  LCO. 

ACTIONS a 
With t h e  t e s t i n g  performed a t  n a t u r a l  c i r c u l a t i o n  c o n d i t i o n s  
o r  l e s s  than  [ n i ne ]  RIPs opera t ing ,  and t h e  d u r a t i o n  o f  t h e  
t e s t  exceeding t h e  24 hour t ime l i m i t ,  a c t i ons  should be 
taken t o  prompt ly  shut  down. I n s e r t i n g  a l l  i n s e r t a b l e  
c o n t r o l  rods w i l l  r e s u l t  i n  a  c o n d i t i o n  t h a t  does n o t  
r e q u i r e  a l l  [ n i ne ]  RIPs t o  be i n  opera t ion .  The a l lowed 
Completion Time o f  1 hour p rov ides  s u f f i c i e n t  t ime  t o  i n s e r t  
t h e  withdrawn c o n t r o l  rods.  

With t h e  requi rements o f  t h i s  LC0 n o t  met f o r  reasons o t h e r  
than those s p e c i f i e d  i n  Cond i t i on  A  (e.g., low power PHYSICS 
TESTS exceeding 5% RTP, o r  unapproved t e s t i n g  a t  n a t u r a l  

(cont inued)  
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ACTIONS (cont inued)  
(cont inued)  

c i r c u l a t i o n ) ,  t h e  r e a c t o r  mode sw i t ch  should immediately be 
p laced i n  t h e  shutdown p o s i t i o n .  Th is  r e s u l t s  i n  a 
c o n d i t i o n  t h a t  does no t  r e q u i r e  a l l  [n ine ]  RIPS t o  be i n  
opera t ion .  The a c t i o n  t o  immediately p lace  t h e  r e a c t o r  mode 
sw i t ch  i n  t h e  shutdown p o s i t i o n  prevents unacceptable 
consequences f rom an acc iden t  i n i t i a t e d  f rom o u t s i d e  t h e  
ana l ys i s  bounds. A1 so, ope ra t i on  beyond au thor ized  bounds 
should be terminated upon d iscovery.  

SURVEILLANCE SR 3.10.9.1 and SR 3.10.9.2 
REOUIREMENTS 

Pe r i od i c  v e r i f i c a t i o n  o f  t h e  a d m i n i s t r a t i v e  c o n t r o l s  
es tab l i shed  by t h i s  LC0 w i l l  ensure t h a t  t h e  r e a c t o r  i s  
operated w i t h i n  t h e  bounds o f  t h i s  LCO. Because t h e  1 hour 
Frequency p rov ides  f requent  checks o f  t h e  LC0 requi rements 
d u r i n g  t h e  a l lowed 24 hour t e s t i n g  i n t e r v a l ,  t h e  p r o b a b i l i t y  
o f  opera t ion  ou ts ide  t h e  l i m i t s  concurrent  w i t h  a pos tu la ted  
acc iden t  i s  reduced even f u r t h e r .  

REFERENCES 1. DCD T i e r  2, Chapter 14. 

2. 10 CFR 50.59 

3. DCD T i e r  2, Sec t ion  6.3.3. 
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B 3.10.10 T r a i n i n g  S tar tups  

BASES 

BACKGROUND The purpose o f  t h i s  Specia l  Operat ions LC0 i s  t o  pe rm i t  
t r a i n i n g  s t a r t u p s  t o  be performed w h i l e  i n  MODE 2 t o  p rov ide  
p l a n t  s t a r t u p  experience f o r  r e a c t o r  opera to rs .  Th i s  
t r a i n i n g  i nvo l ves  wi thdrawal  o f  c o n t r o l  rods t o  achieve 
c r i t i c a l i t y  and then f u r t h e r  wi thdrawal  o f  c o n t r o l  rods, as 
would be experienced d u r i n g  an ac tua l  p l a n t  s t a r t u p .  Dur ing  
these t r a i n i n g  s ta r tups ,  i f  t h e  r e a c t o r  coo lan t  i s  a l lowed 
t o  heat up, maintenance o f  a  constant  r e a c t o r  vessel water  
l e v e l  r e q u i r e s  t h e  passage o f  r e a c t o r  coo lan t  th rough t h e  
Reactor Water Cleanup System, as t h e  r e a c t o r  coo lan t  
s p e c i f i c  volume increases.  Since t h i s  r e s u l t s  i n  r e a c t o r  
water d ischarge t o  t h e  r a d i o a c t i v e  waste d isposa l  system, 
t h e  amount o f  t h i s  d ischarge  should be minimized. Th i s  
Specia l  Operat ions LC0 prov ides  t h e  app rop r i a te  a d d i t i o n a l  
c o n t r o l s  t o  a l l o w  one res idua l  heat  removal (RHR) subsystem 
t o  be a l i gned  i n  t h e  shutdown c o o l i n g  mode, so t h a t  t h e  
r e a c t o r  coo lan t  temperature can be c o n t r o l l e d  d u r i n g  t h e  
t r a i n i n g  s ta r tups ,  thereby min imiz ing  t h e  d ischarge  o f  
r e a c t o r  water t o  t h e  r a d i o a c t i v e  waste d isposa l  system. 

APPLICABLE The Emergency Core Cool ing System (ECCS) i s  designed t o  
SAFETY ANALYSES p rov ide  core coo l i ng  f o l l o w i n g  a l o s s  o f  coo lan t  acc iden t  

(LOCA). The low pressure core  f l o o d e r  (LPFL) mode o f  t h e  
RHR System i s  one o f  t h e  ECCS subsystems assumed t o  f u n c t i o n  
d u r i n g  a LOCA. With r e a c t o r  power < 1% RTP and average 
r e a c t o r  coo lan t  temperature < 93*C, t h e  s to red  energy i n  t h e  
r e a c t o r  core and coo lan t  system i s  very  low, and a reduced 
complement o f  ECCS can p rov ide  t h e  r e q u i r e d  core  coo l i ng ,  
thereby a l l ow ing  ope ra t i on  w i t h  one RHR subsystem i n  t h e  
shutdown c o o l i n g  mode (Ref. 1 ) .  

As descr ibed i n  LC0 3.0.7, compliance w i t h  Specia l  
Operat ions LCOs i s  op t i ona l ,  and t he re fo re ,  no c r i t e r i a  o f  
t h e  NRC P o l i c y  Statement apply .  Specia l  Operat ions LCOs 
p rov ide  f l e x i b i l i t y  t o  per form c e r t a i n  opera t ions  by 
a p p r o p r i a t e l y  mod i fy ing  requirements o f  o t h e r  LCOs. A 

(cont inued)  
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APPLICABLE d i scuss ion  o f  t h e  c r i t e r i a  s a t i s f i e d  f o r  t h e  o t h e r  LCOs i s  
SAFETY ANALYSES prov ided  i n  t h e i r  r espec t i ve  Bases. 

(cont inued)  

LC0 As descr ibed  i n  LC0 3.0.7, compliance w i t h  t h i s  Spec ia l  
Operat ions LC0 i s  op t i ona l .  T r a i n i n g  s t a r t u p s  may be 
performed w h i l e  i n  MODE 2 w i t h  no RHR subsystems a l i g n e d  i n  
t h e  shutdown c o o l i n g  mode and, t he re fo re ,  w i t h o u t  meet ing 
t h i s  Specia l  Operat ions LC0 o r  i t s  ACTIONS. However, t o  
min imize t h e  d ischarge o f  r e a c t o r  coo lan t  t o  t h e  r a d i o a c t i v e  
waste d isposa l  system, performance o f  t h e  t r a i n i n g  s t a r t u p s  
may be performed w i t h  one RHR subsystem a l i gned  i n  t h e  
shutdown c o o l i n g  mode t o  ma in ta i n  r e a c t o r  coo lan t  
temperature < 93'C. Under these cond i t i ons ,  t h e  THERMAL 
POWER must be mainta ined < 1% RTP and t h e  r e a c t o r  coo lan t  
temperature must be < 93'C. Th i s  Specia l  Operat ions LC0 
then  a l l ows  changing t h e  LPFL OPERABILITY requi rements.  I n  
a d d i t i o n  t o  t h e  requi rements o f  t h i s  LCO, t h e  no rma l l y  
r e q u i r e d  MODE 2 app l i cab le  LCOs must a l s o  be met. 

APPLICABILITY T r a i n i n g  s ta r t ups  w h i l e  i n  MODE 2 may be performed w i t h  one 
RHR subsystem a l i gned  i n  t h e  shutdown c o o l i n g  mode t o  
c o n t r o l  t h e  r e a c t o r  coo lan t  temperature. A d d i t i o n a l  
requi rements du r i ng  these t e s t s  t o  r e s t r i c t  t h e  r e a c t o r  
power and r e a c t o r  coo lan t  temperature p rov ide  p r o t e c t i o n  
aga ins t  p o t e n t i a l  cond i t i ons  t h a t  cou ld  r e q u i r e  ope ra t i on  o f  
bo th  RHR subsystems i n  t h e  LPFL mode o f  opera t ion .  
Operat ions i n  a l l  o t h e r  MODES are  una f f ec ted  by t h i s  LCO. 

ACTIONS LLl 

With one o r  more o f  t h e  requi rements o f  t h i s  LC0 n o t  met, 
( i .e . ,  r e a c t o r  power > 1% RTP o r  average r e a c t o r  coo lan t  
temperature > 93'C t h e  r e a c t o r  may be i n  a c o n d i t i o n  t h a t  
r e q u i r e s  t h e  f u l l  complement o f  ECCS subsystems, and t h e  
r e a c t o r  mode swi tch  must be immediate ly  p laced i n  t h e  
shutdown p o s i t i o n .  Th i s  r e s u l t s  i n  a c o n d i t i o n  t h a t  does 
n o t  r e q u i r e  a l l  RHR subsystems t o  be OPERABLE i n  t h e  LPFL 
mode o f  opera t ion .  Th is  a c t i o n  may r e s t o r e  compliance 

(cont inued)  
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ACTIONS U (cont inued)  

w i t h  t h e  requi rements o f  t h i s  Specia l  Operat ions LC0 o r  may 
r e s u l t  i n  p l a c i n g  t h e  p l a n t  i n  e i t h e r  MODE 3 o r  MODE 4. 

SURVEILLANCE SR 3.10.10.1 and SR 3.10.10.2 
REQUIREMENTS 

Pe r i od i c  v e r i f i c a t i o n  t h a t  t h e  THERMAL POWER and r e a c t o r  
coo lan t  temperature 1 i m i t s  o f  t h i s  Specia l  Operat ions LC0 
are  s a t i s f i e d  w i l l  ensure t h a t  t h e  s to red  energy i n  t h e  
r e a c t o r  core  and r e a c t o r  coo lan t  a re  s u f f i c i e n t l y  low t o  
p rec lude  t h e  need f o r  a l l  RHR subsystems t o  be a l i gned  i n  
t h e  LPFL mode o f  opera t ion .  The 1 hour Frequency p rov ides  
f requent  checks o f  these LC0 requi rements d u r i n g  t h e  
t r a i n i n g  s ta r t up .  

REFERENCES 1. DCD T i e r  2, Sec t ion  6.3.3. 
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B 3.10 SPECIAL OPERATIONS 

B 3.10.11 Low Power PHYSICS TESTS 

BASES 

BACKGROUND The purpose o f  t h i s  MODE 5 Specia l  Operat ions LC0 i s  t o  
pe rm i t  Low Power PHYSICS TESTING t o  be performed f o r  those 
p l a n t  c o n f i g u r a t i o n s  i n  which t h e  r e a c t o r  p ressure  vessel 
(RPV) head i s  e i t h e r  n o t  i n  p l ace  o r  t h e  head b o l t s  a re  n o t  
f u l l y  tens ioned.  

Low Power PHYSICS TESTS are  performed t o  demonstrate t h e  
fundamental nuc lea r  c h a r a c t e r i s t i c s  o f  t h e  r e a c t o r  co re  and 
r e l a t e d  ins t rumenta t ion .  Th is  Low Power PHYSICS TEST i s  
performed p r i o r  t o  t h e  i n i t i a l  p l a n t  s ta r t up .  Per forming 
t h e  SDM t e s t  p r i o r  t o  s t a r t u p  r e q u i r e s  t h e  t e s t  t o  be 
performed w h i l e  i n  MODE 5 w i t h  t h e  vessel head b o l t s  l e s s  
than  f u l l y  tens ioned (and p o s s i b l y  w i t h  t h e  vessel head 
removed). Whi le  i n  MODE 5, t h e  r e a c t o r  mode sw i t ch  i s  
r e q u i r e d  t o  be i n  t h e  shutdown o r  r e f u e l  p o s i t i o n ,  where t h e  
a p p l i c a b l e  c o n t r o l  r o d  b locks  ensure t h a t  t h e  r e a c t o r  w i l l  
n o t  become c r i t i c a l .  The Low Power PHYSICS TESTS r e q u i r e  
t h e  r e a c t o r  mode swi tch  t o  be i n  t h e  s t a r t u p  o r  h o t  standby 
p o s i t i o n ,  s ince  severa l  c o n t r o l  rods  w i l l  be withdrawn 
d u r i n g  t h e  Low Power PHYSICS TESTS. Th i s  Spec ia l  Operat ions 
LC0 prov ides  t h e  app rop r i a te  a d d i t i o n a l  c o n t r o l s  t o  a l l o w  
wi thdrawing more than  one c o n t r o l  r o d  f rom a core  c e l l  
con ta in i ng  one o r  more f u e l  assemblies when t h e  r e a c t o r  
vessel head b o l t s  a re  l e s s  than  f u l l y  tensioned. 

APPLICABLE Prevent ion  and m i t i g a t i o n  o f  unacceptable r e a c t i v i t y  
SAFETY ANALYSES excurs ions du r i ng  c o n t r o l  r o d  wi thdrawal ,  w i t h  t h e  r e a c t o r  

mode sw i t ch  i n  t h e  s t a r t u p  o r  h o t  standby p o s i t i o n  w h i l e  i n  
MODE 5, i s  p rov ided  by t h e  S ta r t up  Range Neutron Mon i t o r  
(SRNM) neutron f l u x  scram (LC0 3.3.1.1, "SSLC Sensor 
Ins t rumenta t ion" ) ,  average power range mon i to r  (APRM) 
neut ron  f l u x  scram (LC0 3.3.1.1), and c o n t r o l  r o d  b lock  
i ns t rumen ta t i on  (LC0 3.3.5.1, "Cont ro l  Rod B lock  
I ns t rumen ta t i on " ) .  The l i m i t i n g  r e a c t i v i t y  excurs ion  d u r i n g  
s t a r t u p  c o n d i t i o n s  w h i l e  i n  MODE 5 i s  t h e  Rod Withdrawal 
E r r o r  (RWE). 

(cont inued)  
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APPLICABLE RWE analyses assume t h a t  t h e  r e a c t o r  ope ra to r  f o l l o w s  
SAFETY ANALYSES p resc r i bed  wi thdrawal  sequences. For Low Power PHYSICS 

(cont inued)  TESTS performed w i t h i n  these de f i ned  sequences, t h e  analyses 
o f  References 1 and 2 a re  app l i cab le .  However, f o r  some 
sequences developed f o r  t h e  Low Power PHYSICS TESTING, t h e  
c o n t r o l  r o d  p a t t e r n s  assumed i n  t h e  s a f e t y  analyses o f  
References 1 and 2 may n o t  be met. Therefore,  spec ia l  RWE 
analyses, performed i n  accordance w i t h  an NRC approved 
methodology, a re  requ i red  t o  demonstrate t h a t  t h e  low power 
PHYSICS TEST sequence w i l l  n o t  r e s u l t  i n  unacceptable 
consequences should a  RWE occur d u r i n g  t h e  t e s t i n g .  For  t h e  
purpose o f  t h i s  t e s t ,  p r o t e c t i o n  p rov ided  by t h e  normal ly  
r e q u i r e d  MODE 5 a p p l i c a b l e  LCOs, i n  a d d i t i o n  t o  t h e  
requi rements o f  t h i s  LCO, w i l l  ma in ta i n  normal t e s t  
opera t ions  as w e l l  as pos tu la ted  acc iden ts  w i t h i n  t h e  bounds 
o f  t h e  app rop r i a te  s a f e t y  analyses (Refs. 1 and 2).  I n  
a d d i t i o n  t o  t h e  added requi rements f o r  t h e  RWM, SRNM, APRM, 
and c o n t r o l  r od  coup1 ing,  e i t h e r  t h e  NOTCH o r  t h e  STEP mode 
i s  s p e c i f i e d  f o r  ou t  o f  sequence w i thdrawa ls .  Requ i r i ng  t h e  
NOTCH o r  t h e  STEP mode l i m i t s  wi thdrawal  s teps t o  a  s i n g l e  
no tch  maximum, which l i m i t s  i n s e r t e d  r e a c t i v i t y ,  and a l lows 
adequate mon i t o r i ng  o f  changes i n  neu t ron  f l u x ,  which may 
occur  d u r i n g  t h e  t e s t .  

As descr ibed  i n  LC0 3.0.7,  compliance w i t h  Spec ia l  
Operat ions LCOs i s  op t i ona l ,  and t he re fo re ,  no c r i t e r i a  o f  
t h e  NRC P o l i c y  Statement apply .  Specia l  Operat ions LCOs 
p rov ide  f l e x i b i l i t y  t o  per form c e r t a i n  opera t ions  by 
a p p r o p r i a t e l y  mod i fy ing  requi rements o f  o t h e r  LCOs. A  
d i scuss ion  o f  t h e  c r i t e r i a  s a t i s f i e d  f o r  t h e  o t h e r  LCOs i s  
p rov ided  i n  t h e i r  r espec t i ve  Bases. 

LC0 As descr ibed i n  LC0 3.0 .7 ,  compliance w i t h  t h i s  Spec ia l  
Operat ions LC0 i s  op t i ona l .  Low Power PHYSICS TESTS may be 
performed w h i l e  i n  MODE 2, i n  accordance w i t h  Table 1.1-1, 
wi thou t  meeting t h i s  Specia l  Operat ions LC0 o r  i t s  ACTIONS. 
For Low Power PHYSICS TESTS performed w h i l e  i n  MODE 5, 
a d d i t i o n a l  requirements must be met t o  ensure t h a t  adequate 
p r o t e c t i o n  aga ins t  p o t e n t i a l  r e a c t i v i t y  excurs ions i s  
a v a i l a b l e .  Because mu1 t i p l e  c o n t r o l  rods  w i l l  be withdrawn 
and t h e  r e a c t o r  w i l l  p o t e n t i a l l y  become c r i t i c a l ,  t h e  
approved c o n t r o l  r o d  wi thdrawal  sequence must be enforced by 
t h e  RWM (LC0 3.3 .5 .1 ,  Funct ion  lb ,  MODE 2 ) ,  o r  must be 

(cont inued)  
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LC0 
(cont inued)  v e r i f i e d  by  a second l i c e n s e d  ope ra to r  o r  o t h e r  q u a l i f i e d  

member o f  t h e  t echn i ca l  s t a f f .  To p rov ide  a d d i t i o n a l  
p r o t e c t i o n  aga ins t  an i nadve r ten t  c r i t i c a l i t y ,  c o n t r o l  r o d  
w i thdrawa ls  t h a t  do n o t  conform t o  t h e  ganged wi thdrawal  
sequence r e s t r i c t i o n s  s p e c i f i e d  i n  LC0 3.1.6, "Rod P a t t e r n  
Cont ro l  " (i .e., ou t  o f  sequence c o n t r o l  r o d  w i thdrawa ls )  
must be made i n  t h e  NOTCH o r  STEP wi thdrawal  mode t o  
min imize t h e  p o t e n t i a l  r e a c t i v i t y  i n s e r t i o n  assoc ia ted  w i t h  
each movement. Coup1 i n g  i n t e g r i t y  o f  withdrawn c o n t r o l  rods  
i s  r e q u i r e d  t o  min imize t h e  p r o b a b i l i t y  o f  a  RWE and ensure 
p roper  f u n c t i o n i n g  o f  t h e  withdrawn c o n t r o l  rods,  i f  they  
a re  r e q u i r e d  t o  scram. Because t h e  r e a c t o r  vessel head may 
be removed du r i ng  these t e s t s ,  no o t h e r  CORE ALTERATIONS may 
be i n  progress.  Th is  Specia l  Operat ions LC0 then  a l l ows  
changing t h e  Table 1.1-1 r e a c t o r  mode sw i t ch  p o s i t i o n  
requi rements t o  i nc l ude  t h e  s ta r t up /ho t  standby p o s i t i o n ,  
such t h a t  t h e  Low Power PHYSICS TESTS may be performed w h i l e  
i n  MODE 5. 

APPLICABILITY These Low Power PHYSICS TESTS Specia l  Operat ions 
requi rements a re  o n l y  app l i cab le  i f  t h e  Low Power PHYSICS 
TESTS are  t o  be performed w h i l e  i n  MODE 5 w i t h  t h e  r e a c t o r  
vessel head removed o r  t h e  head b o l t s  n o t  f u l l y  tensioned. 
A d d i t i o n a l  requirements d u r i n g  these t e s t s  t o  en fo rce  
c o n t r o l  r o d  wi thdrawal  sequences, r e s t r i c t  o t h e r  CORE 
ALTERATIONS, and t o  r e s t r i c t  t h e  r e a c t o r  power and r e a c t o r  
coo lan t  temperature p rov ide  p r o t e c t i o n  aga ins t  p o t e n t i a l  
r e a c t i v i t y  excurs ions.  Operat ions i n  a l l  o t h e r  MODES are  
una f f ec ted  by t h i s  LCO. 

ACTIONS !u 
With one o r  more o f  t h e  requi rements o f  t h i s  LC0 n o t  met, 
t h e  t e s t i n g  should be immediately stopped by p l a c i n g  t h e  
r e a c t o r  mode swi tch  i n  t h e  shutdown o r  r e f u e l  p o s i t i o n .  
Th is  r e s u l t s  i n  a c o n d i t i o n  t h a t  i s  c o n s i s t e n t  w i t h  t h e  
requi rements f o r  MODE 5 where t h e  p r o v i s i o n s  o f  t h i s  Spec ia l  
Operat ions LC0 are  no l onge r  requ i red .  

(cont inued)  
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SURVEILLANCE SR 3.10.11.1 and SR 3.10.11.2 
REQUIREMENTS 

The c o n t r o l  r o d  wi thdrawal  sequences d u r i n g  t h e  Low Power 
PHYSICS TESTS may be enforced by t h e  RUM (LC0 3.3.5.1, 
Func t ion  l b ,  MODE 2 resui rements)  o r  by a  second l i c e n s e d  
opera to r  o r . o t h e r  q u a l i f i e d  member o f  t h e  t echn i ca l  s t a f f .  
As noted, e i t h e r  t h e  app l i cab le  SRs f o r  t h e  RUM 
(LC0 3.3.5.1) must be s a t i s f i e d  accord ing t o  t h e  a p p l i c a b l e  
Frequencies (SR 3.10.11.1 and SR 3.10.11.2), o r  t h e  proper  
movement o f  c o n t r o l  rods  must be v e r i f i e d .  Th i s  l a t t e r  
v e r i f i c a t i o n  ( i  .e., SR 3.10.11.2) must be performed d u r i n g  
c o n t r o l  r o d  movement t o  prevent  d e v i a t i o n s  f rom t h e  
s p e c i f i e d  sequence. These s u r v e i l  1  ances p rov ide  adequate 
assurance t h a t  t h e  s p e c i f i e d  t e s t  sequence i s  be ing  
f o l  1  owed. 

P e r i o d i c  v e r i f i c a t i o n  o f  t h e  a d m i n i s t r a t i v e  c o n t r o l s  
es tab l i shed  by t h i s  LC0 w i l l  ensure t h a t  t h e  r e a c t o r  i s  
operated w i t h i n  t h e  bounds o f  t h e  s a f e t y  ana l ys i s .  The 
12 hour Frequency i s  in tended t o  p rov ide  app rop r i a te  
assurance t h a t  each ope ra t i ng  s h i f t  i s  aware o f  and v e r i f i e s  
compl iance w i t h  these Specia l  Operat ions LC0 requi rements.  

Coupl ing v e r i f i c a t i o n  i s  performed t o  ensure t h e  c o n t r o l  r o d  
i s  connected t o  t h e  c o n t r o l  r od  d r i v e  mechanism and w i l l  
pe r fo rm i t s  in tended f u n c t i o n  when necessary. The 
v e r i f i c a t i o n  i s  r equ i red  t o  be performed t h e  f i r s t  t ime  a  
c o n t r o l  r o d  i s  withdrawn t o  t h e  " f u l l  ou t "  p o s i t i o n  a f t e r  
t h e  associated o r i f i c e d  f u e l  suppor t  has been moved o r  p r i o r  
t o  d e c l a r i n g  t h e  c o n t r o l  r o d  OPERABLE a f t e r  work on t h e  
c o n t r o l  r o d  o r  CRD System t h a t  cou ld  a f f e c t  t h e  coup l ing .  
Th is  Frequency i s  acceptable, cons ide r i ng  t h e  mechanical 
i n t e g r i t y  o f  t h e  bayonet coup l i ng  design o f  t h e  FMCRDs. The 
bayonet coupl in! can on1 y  be engaged/di sengaged by 
per fo rming  a  45 r o t a t i o n  o f  t h e  FMCRD mechanism r e l a t i v e  t o  
t h e  c o n t r o l  rod .  Th is  i s  normal ly  performed by r o t a t i n g  t h e  
FMCRD mechanism 45' f rom below t h e  vessel w i t h  t h e  c o n t r o l  
r o d  kep t  f rom r o t a t i n g  by t h e  o r i f i c e d  f u e l  suppor t  t h a t  has 
been i n s t a l l e d  f rom above. Once t h e  coupl i n g  i s  engaged and 
t h e  FMCRD midd le  f l ange  i s  b o l t e d  i n t o  p lace,  

(cont inued)  
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BASES 

SURVEILLANCE SR 3.10.11.4 (cont inued)  
REOUIREMENTS - 

(cont inued)  t h e  45' r o t a t i o n  requ i r ed  f o r  uncoupl ing cannot be 
accompl i shed  unless t h e  associated o r i f i c e d  f u e l  suppor t  i s  
removed (which would a l l o w  f o r  t h e  c o n t r o l  r o d  t o  be r o t a t e d  
f rom above) o r  t h e  FMCRD midd le  f l a n g e  i s  unbo l ted  (which 
would a l l o w  f o r  r o t a t i o n  o f  t h e  FMCRD mechanism f rom below). 
Therefore,  a f t e r  FMCRD maintenance i n  which t h e  FMCRD i s  
uncoupled and then  recoupled o r  a f t e r  t h e  o r i f i c e d  f u e l  
suppor t  has been moved, i t  i s  r equ i r ed  t o  per fo rm coup l i ng  
v e r i f i c a t i o n  t h e  f i r s t  t ime  t h e  FMCRD i s  withdrawn t o  t h e  
" f u l l  ou t "  p o s i t i o n .  Therea f te r ,  i t  i s  n o t  necessary t o  
check t h e  coup1 i n g  i n t e g r i t y  again u n t i l  t h e  FMCRD 
maintenance work has r e s u l t e d  i n  uncoupl ing and recoup1 ing,  
o r  t h e  o r i f i c e d  f u e l  suppor t  has been moved. 

SR 3.10.11.5 and SR 3.10.11.6 

P e r i o d i c  v e r i f i c a t i o n  o f  t h e  a d m i n i s t r a t i v e  c o n t r o l s  
es tab l i shed  by t h i s  LC0 w i l l  ensure t h a t  t h e  r e a c t o r  i s  
operated w i t h i n  t h e  bounds o f  t h i s  LCO. Because t h e  1 hour 
Frequency p rov ides  f requent  checks o f  t h e  LC0 requi rements 
d u r i n g  t h e  a l lowed 24 hour t e s t i n g  i n t e r v a l ,  t h e  p r o b a b i l i t y  
o f  ope ra t i on  o u t s i d e  t h e  l i m i t s  concur ren t  w i t h  a p o s t u l a t e d  
acc iden t  i s  reduced even f u r t h e r .  

REFERENCES 1. NEDE-24011-P-A-US, General E l e c t r i c  Standard 
Appl i c a t i o n  f o r  Reactor Fuel,  Supplement For  Un i t ed  
S ta tes  (as amended). 

2. OCD T i e r  2, Sec t ion  15.4.1. 

ABWR TS 6 3.10-48  Design Control Document/Tier 2 

25A5675AU Revision 5



Mu1 t i p l e  Cont ro l  Rod D r i v e  Subassembly Removal- Re fue l i ng  
B  3.10.12 

B  3.10 SPECIAL OPERATIONS 

B  3.10.12 M u l t i p l e  Cont ro l  Rod D r i v e  Subassembly Removal-Refueling 

BASES 

BACKGROUND The purpose o f  t h i s  MODE 5 Specia l  Operat ions LC0 i s  t o  
pe rm i t  m u l t i p l e  c o n t r o l  r od  d r i v e  subassembly removal d u r i n g  
r e f u e l i n g  by imposing c e r t a i n  a d m i n i s t r a t i v e  c o n t r o l s .  For  
t h e  purposes o f  t h i s  LCO, CRD subassembly removal i s  t h e  
removal o f  t h e  CRD motor assembly, which i nc l udes  t h e  motor, 
brake and synchro, t h e  p o s i t i o n  i n d i c a t o r  probe(P1P) and t h e  
spool p iece  assembly, w i t h  t h e  assoc ia ted  c o n t r o l  r o d  
ma in ta ined  i n  t h e  f u l l y  i n s e r t e d  p o s i t i o n  by mechanical 
a n t i - r o t a t i o n a l  l o c k i n g  devices. Wi th t h e  CRD subassembly 
removed, c o n t r o l  r o d  p o s i t i o n  i n d i c a t i o n  i s  n o t  a v a i l a b l e  i n  
t h e  c o n t r o l  room. Reference 2 con ta ins  a  d e s c r i p t i o n  o f  t h e  
CRD subassembly removal. 

Refuel i n g  i n t e r 1  ocks r e s t r i c t  t h e  movement o f  c o n t r o l  rods  
and t h e  ope ra t i on  o f  t h e  r e f u e l i n g  equipment t o  r e i n f o r c e  
ope ra t i ona l  procedures t h a t  p revent  t h e  r e a c t o r  f rom 
becoming c r i t i c a l  du r i ng  r e f u e l i n g  opera t ions .  Dur ing  
r e f u e l i n g  operat ions,  no more than  one c o n t r o l  rod, o r  
c o n t r o l  r o d  p a i r ,  i s  pe rm i t t ed  t o  be withdrawn f rom a  core  
c e l l  con ta in i ng  one o r  more f u e l  assemblies. 

The r e f u e l i n g  i n t e r l o c k s  use t h e  " f u l l  i n "  p o s i t i o n  
i n d i c a t o r s  t o  determine t h e  p o s i t i o n  o f  a l l  c o n t r o l  rods. 
I f  t h e  " f u l l  i n "  p o s i t i o n  s i gna l  i s  n o t  p resent  f o r  every 
c o n t r o l  rod, then  t h e  a l l  rods i n  permiss ive  f o r  t h e  
r e f u e l i n g  equipment i n t e r l o c k s  i s  n o t  p resent  and f u e l  
l oad ing  i s  prevented. A1 so, t h e  r e f u e l  p o s i t i o n  rod -ou t  
i n t e r l o c k  w i l l  n o t  a l l o w  t h e  wi thdrawal  o f  a d d i t i o n a l  
c o n t r o l  r od (s ) .  

Th i s  Specia l  Operat ions LC0 es tab l i shes  t h e  necessary 
a d m i n i s t r a t i v e  c o n t r o l s  t o  a l l o w  bypass o f  t h e  " f u l l  i n "  
p o s i t i o n  i n d i c a t o r s  f o r  CRDs w i t h  subassemblies removed f o r  
maintenance and t h e  associated rods  ma in ta ined  f u l l y  
i n s e r t e d  by t h e i r  mechanical a n t i - r o t a t i o n  l o c k i n g  devices.  
LC0 3.10.6 es tab l i shes  a d m i n i s t r a t i v e  c o n t r o l s  f o r  complete 
removal o f  mu1 t i p l e  CRDs where t h e  c o n t r o l  rods a re  f u l l y  
withdrawn. 

(cont inued)  
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Mu1 t i p l e  Cont ro l  Rod D r i v e  Subassembly Removal -Refue l ing  
B 3.10.12 

BASES 

APPLICABLE 
SAFETY ANALYSES 

E x p l i c i t  s a f e t y  analyses (Ref. 1) demonstrate 
t h a t  t h e  f u n c t i o n i n g  o f  t he  r e f u e l i n g  i n t e r l o c k s  and 
adequate SDM w i l l  p revent  unacceptable r e a c t i v i t y  excurs ions  
d u r i n g  r e f u e l i n g .  To a l l o w  m u l t i p l e  c o n t r o l  r o d  d r i v e  
subassembly removal, t h e  " f u l l  i n "  p o s i t i o n  i n d i c a t i o n  i s  
a l lowed t o  be bypassed f o r  each c o n t r o l  r o d  d r i v e  w i t h  i t s  
subassembly removed and t h e  associated c o n t r o l  r o d  
ma in ta ined  f u l l y  i n s e r t e d  by i t s  mechanical a n t i  - r o t a t i o n  
l o c k i n g  devices. 

As descr ibed  i n  LC0 3.0.7, compliance w i t h  Spec ia l  
Operat ions LCOs i s  o p t i o n a l ,  and t he re fo re ,  no c r i t e r i a  o f  
t h e  NRC P o l i c y  Statement apply .  Specia l  Operat ions LCOs 
p rov ide  f l e x i b i l i t y  t o  per fo rm c e r t a i n  opera t ions  by 
a p p r o p r i a t e l y  mod i fy ing  requi rements o f  o t h e r  LCOs. A 
d i scuss ion  o f  t h e  c r i t e r i a  s a t i s f i e d  f o r  t h e  o t h e r  LCOs i s  
p rov ided  i n  t h e i r  r e s p e c t i v e  Bases. 

LC0 As descr ibed i n  LC0 3.0.7, compl iance w i t h  t h i s  Spec ia l  
Operat ions LC0 i s  o p t i o n a l .  Opera t ion  i n  MODE 5 w i t h  
LC0 3.9.3, "Contro l  Rod Pos i t i on , "  LC0 3.9.4, "Cont ro l  Rod 
P o s i t i o n  I n d i c a t i o n , "  o r  LC0 3.9.5, "Cont ro l  Rod 
OPERABILITY - Refuel ing," n o t  met, can be performed i n  
accordance w i t h  t h e  Required Ac t ions  o f  these LCOs w i t h o u t  
meet ing t h i s  Specia l  Operat ions LC0 o r  i t s  ACTIONS. I f  
mu1 t i p 1  e c o n t r o l  r od  d r i v e  subassembly removal i s  des i red ,  
o n l y  non-adjacent ( f ace  o r  d iagona l )  CRD subassembly removal 
i s  a l lowed t o  min imize t h e  p o s s i b i l i t y  o f  an i nadve r ten t  
c r i t i c a l i t y .  P r i o r  t o  e n t e r i n g  t h i s  LCO, any f u e l  remain ing 
i n  a c e l l  whose c o n t r o l  r o d  was p r e v i o u s l y  removed under t h e  
p r o v i s i o n s  o f  another LC0 must be removed. 

APPLICABILITY Operat ion i n  MODE 5 i s  c o n t r o l l e d  by e x i s t i n g  LCOs. The 
except ions from o t h e r  LC0 requi rements (e.g . , t h e  ACTIONS o f  
LC0 3.9.3, LC0 3.9.4 o r  LC0 3.9.5) a l lowed by t h i s  Specia l  
Operat ions LC0 are  a p p r o p r i a t e l y  c o n t r o l  1 ed by a l l o w i n g  on l y  
t h e  removal o f  non-adjacent c o n t r o l  r o d  d r i v e  subassemblies 
whose " f u l l  i n "  i n d i c a t o r s  a re  a l lowed t o  be bypassed and 
associated c o n t r o l  rods ma in ta ined  f u l l y  i n s e r t e d  by t h e i r  
a n t i - r o t a t i o n  devices.  

(cont inued)  

ABWR TS 6 3.10-50  Design Control DocumenttTier 2 

25A5675AU Revision 5
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BASES (cont inued)  

ACTIONS A.1. A.2.1. and A.2.2 

I f  one o r  more o f  t h e  requirements o f  t h i s  Specia l  
Operat ions LC0 are  n o t  met, t he  immediate implementat ion o f  
these Required Ac t ions  res to res  ope ra t i on  cons i s ten t  w i t h  
t h e  normal requirements f o r  r e f u e l i n g  ( i  .e., a l l  c o n t r o l  
rods  i n s e r t e d  i n  core c e l l s  con ta in i ng  one o r  more f u e l  
assemblies) o r  w i t h  t h e  except ions granted by t h i s  Specia l  
Operat ions LCO. The Completion Times f o r  Required 
Ac t i on  A.1, Required Ac t i on  A.2.1, and Required Ac t i on  A.2.2 
a re  in tended t o  r e q u i r e  t h a t  these Required Ac t ions  be 
implemented i n  a very  sho r t  t ime and c a r r i e d  through i n  an 
exped i t ious  manner t o  e i t h e r  i n i t i a t e  a c t i o n  t o  r e s t o r e  t he  
a f f e c t e d  CRDs and i n s e r t  t h e i r  c o n t r o l  rods,  o r  i n i t i a t e  
a c t i o n  t o  r e s t o r e  compliance w i t h  t h i s  Specia l  Operat ions 
LCO. 

SURVEILLANCE SR 3.10.12.1, SR 3.10.12.2, and SR 3.10.12.3 
REQUIREMENTS 

Pe r i od i c  v e r i f i c a t i o n  o f  t he  a d m i n i s t r a t i v e  c o n t r o l s  
es tab l i shed  by t h i s  Special  Operat ions LC0 i s  prudent  t o  
p rec lude  t h e  p o s s i b i l i t y  o f  an i nadve r ten t  c r i t i c a l i t y .  The 
24 hour Frequency i s  acceptable, g i ven  t h e  a d m i n i s t r a t i v e  
c o n t r o l s  on c o n t r o l  r od  d r i v e  subassembly removal, and takes 
i n t o  account t he  r e l i a b i l i t y  o f  t he  mechanical a n t i - r o t a t i o n  
l o c k i n g  devices t o  ma in ta i n  t h e  c o n t r o l  rods  i n  t h e i r  f u l l y  
i nse r ted  p o s i t i o n .  

REFERENCES 1. DCD T i e r  2, Sect ion 15.4.1. 

2. DCD T i e r  2, Sect ion 4.6.2.3.4. 
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