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' STANDBY LIQUID CONTROL SYSTEM

A. _The conditions under which the Standby Liquid Control System
~

.must provide shutdown capability are identified via the Plant
Nuclear Safety. Operational Analysis (Appendix G) . If no more
than one operable control rod is withdrawn, the basic,

shutdown reactivity requirement for the core is satisfied and
*

: the Standby Liquid Control system is not required. Thus, the
basic reactivity requirement for the core is'the primary
determinant of when the liquid control system is required.

The purpose of the liquid control system is to provide the
capability of bringing the reactor from full power to a cold,-

xenon-free shutdown condition assuming that none of the
withdrawn control rods can be inserted. To meet this
objective, the liquid control system is designed to inject a
quantity of boron that produces a concentration of 660 ppm of
boron in the reactor core in less than 125 minutes. The 660
ppm concentration in the reactor core will bring the reactor
'from full power to a subcritical condition, considering the
hot.to cold reactivity difference, xenon poisoning, etc. The
time requirement for inserting the boron solution was ,

selected to override the rate of reactivity insertion caused
by cooldown of_the reactor following the-xenon poison peak.

:The minimum limitation on the relief valve setting is
intended to prevent the recycling of liquid control solution,

via the lifting of a relief valve at too low a pressure. The
F upper limit on the relief valve setting provides system

protection from overpressure.

L B. Only one of the two standby liquid control pumping loops is
[ needed for operating the system. One inoperable pumping
| circuit'does not-immediately threaten shutdown capability,

and reactor operation can continue while the circuit is being
repaired. Assurance that the remaining system will perform
its intended function and that the long term average
availability of the system is not reduced is obtained for a
one out. of two system by an allowable equipment out of
service time of one third of the normal surveillance
frequency. This method determines an equipment out of
. service time of ten days.- Additional conservatism is
introduced by reducing the allowable out of service time to
seven days,-and by increased testing of the operable

L redundant component.

,
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_

L7MITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS ,_
_

3.5.I Average Planar LHGR 4.5.I Average Planar LHGR 7
=

W-
During power operation, the APLHGR The APLHGR for cach type of fuel ''

for each type of fuel as a function as a function of average planar -

of average planar exposure shall not exposure shall be checked daily
_s

exceed the limiting value shown in during reactor operation at e
the applicable figures during two 125% rated thermal power. ,

recirculation loop operations. ?s-
During single loop operation, the -

APLHGR for each fuel type shall j5E
not exceed the above values T-'
multiplied by the following ?-
reduction factor: 0.79 for P8X8R J75
and BP8X8R fuel. If at any time [--
during operation it is determined ~

r
by normal surveillance that the ."
limiting value of APLHGR is being 51
exceeded, action shall be --

initiated within one (1) hour to -E

restore APLHGR to within at
prescribed limits. If the APLHGR i

is not returned to within
,

-

prescribed limits within five (5) -

.
hours reactor power shall be
decreased at a rate which would

_ _

"

bring the reactor to the cold t.
shutdown condition within 36 -

hours unless APLHGR is returned - ,

to within limits during this -

period. Surveillance and ];
corresponding action shall JE
continue until reactor operation r_;
is within the prescribed limits.

-

Y
'-

3.5.J Local LHGR 4.5.J Local LHGR [
_

During power operation, the linear The LHGR as a function of core &T
heat generation rate (LHGR) of any height shall be checked daily ,-=
rod in any fuel assembly at any during reactor operation at Ir
axial location sha.1 not exceed 225% rated thermal power. -

design LHGR. ---

'

LHGR < LHGRd I

LHGRd = Design LHGR
13.4 kW/ft for all 8X8 fuel *[

-

4
_

k
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PBAPS Unit 2

Table 3.5.K.2

OPERATING LIMIT MCPR VALUES
FOR VARIOUS CORE EXPOSURES *

MCPR Operating Iimit**
Fuel Type For Incremental Cycle _Corf.;_ Average Exposure

BOC to 2000 MWD /t 2000 MWD /t before EOC
Before EOC To EOC

P8X8R *** 1.23 1.29 |

:

If requirement 4.5.K.2.a is met.*

** These values shall be increased by 0.01 for single loop operation.

*** Applicable to all P8X8R fuel bundles including BP8X8R |
and the P8DRB285 (Reload 5) types.

.
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'PBAPS Unit 2

Table 3.5.K.3

OPERATING LIMIT MCPR VALUES
FOR VARIOUS CORE ErPOSURES*

MCPR Operating Limit **,

Fuel Tyge For Incremental Cycle Core Average Exposure

BOC to 2000 MWD /t 2000 MWD /t before EOC
Before EOC To EOC

P8X8R*** 1.34 1.41 |

If surveillance requirement 4.5.K.2 is not performed.*

These values shall be increased by 0.01 for single loop operation.**

*** Applicable to all P8X8R fuel bundles including BP8X8R |
and the P8DRB285 (Reload 5) types.
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_.

.
.- ..

...

PEACH BOTTOM UNIT 2

FIGURE " MCPR OPERATING LIMIT vs 73

NFUEL TYPE

,..;a,q illi it:I

i'r'
' |N ll'

t ... .. ;ji!'a ,i, q; not l' :|i'; .. ....

o. p: up c:. in

: |' | ' l. . !' ' ! . ! .i
p|p

-
n 'nIji :ii ....

' II' UI' I II' 'I I!*I'

I' . I ''- .' ' . '?''..
I f. !. '. ' . , !. l . l.|t!. | |

I;I
.!. ! t. ,..| :. ). .j j'l

'
!' t..! .

. .. .

5 '. ;.
.

.P ;- n :: ;m

!!*; ' 1;I'j j't: :|';.|t jll h| '| 'I
it|j ; { h.

it: jit. ..' ..

',- , ' . ' :h nl: hu! a-i - 'o* m 1:2 o-

p:ni e :.
ri h

p".' :' n '
t :in ,...~ +tr *

!b- ju ph! ! l i!! ili! : .bh t. %." T : hn'

l.40i.

1.40 <!ilj' 1:.

!|}! III: * |I ilii 'I
'

;3'
'' ' ' -

. ,E.c~
h. . , ,|p- pb.

. . .
,;..D ':i.i p* i,il- i, u, .j;.|||| , ' p';i ::.' :r .: i

, o -
t'''i .. '-

- ' _,7 ' ;,! ;;,4 g; ;.;;'- 4* ** .

in: t.: ;.il !:l! Ijj' '''

b '. ' ' ' . :/ ' .|. I 'll.|il f. |. ' 'liutt ht: ''th.! |.i||
I '

h :n u."'tl

I d. . i h ' " - I h. . *!.O.iI!.!| !.I.|| !.||| l!!| |ei, I. | U. .|I,II. U. . h. .I N. i ,U.' ! h. . .. . ' ." , -
'"

!!!! |||| !!!l !|i! ii!l !!Il l!d Ni! U" llE M'
'

y,

:K 'H !!P'!!!!
' '

.

/o y : rum c on :p: n';.n' un n:.y e- n. n
nh: q| p rl n t.g :lh: in!|n

.

. . . .n:
. * :. o 1.35

'
.

M.P i m: ' ". .
.;n t, ni .i ~ .

mtl.35 .l.;
r-

, : ,n.
..

. ...

e!, p.qi:
- eq j.on. . .i "c,,4 ,. - i" .-n

.

..
p. :. . o. ;!. i.. e

..
; p.:l p. d:l.i.

;* -'
:: i. n

.,
.,.

:.: . P' .
. '$

I!' I !
' '|'!I

.f|!!!k|g/
ffl! h !!

.'!|ff !!!f
f;M

' ,'

l!! M %
.
R it: 9%

f!!!! !p'.,I
Mrg!.t!

-
.,

' ''' I . !!i:';

! _'! ! || . ' . - . '':. .

it .' :'
. ;.. .

!gg.
.

.f|k. n. i |y".',,,|e
;.. .

-

. g;t,
, ''

,fgi
:

| | :1 :,
g n.:i ' t i .: ',1

'I , . .- ... ...... :.
i . .. g> g g. .-

ni. @. . . '.if.o .
'

n
, e: u p-

:/e o p:Ia.
n . .. t niu jp. |. * ,. .h

,, nl
"" -

t. ': .. 1.30ni
1.30

_ m
,. *

.,

n
l. . . .u. . :n. :. . . . 1 .

,
.i..

ch. . , h, . :n. a.;:a.. l. h. i. .p. gn.p. . t. . i. t'!.
-

:u. . .

..m:I:
. . . . , ,p ,

' '
.,.

- :n. .:'
'ip! p.: .e: - - '

i
q:,t f.16 | 1:| tui

:"il :|- .I.
,- "''

!! in. !n h: in:
' ' '

: n.
: .n.

-

.'H.
. .' ! ' ' ;.

.' : <:' .. .n , :! p; i !!!:m:'

gu :i.n
up ips un ny p' n .

: :! t- .

."i
*

|
-

1 i.i 1,i: !1:1 jf., . ':

h. .

'

'H gIg |!.!.l. i. p.

.,!i ....

I.... i p. , !. ,n. ,.li. !. ,"' .... ...... ,t. .. .

: y .S. . : o. n.i. n -.|. l.h. ..;
'

: n. .p. e ". . ,

:i.| :i

.. .a t ... .

'l:' vi:. :jli 'i: is!: 1:i' 4:' j[;n h' t iliii li: 1:1! l

.1. ....r:|lj l|h'! h||. |.bu "n :.:: n ~ .:ijji lil: jjjl i t:

;h: ,q r u. m- e n :
-

ne" % nna t 1.25a. :. o

W':,v$| n. . }ui.l. i. pij

- -

1.25 n
I!.o i h. . ; n. .. . y! ,.n;. h.

...
'+-

.h t

..

. n. ..n o: :. :,e o.t ~ . ..;. -| ,
.. . .o. .

_ ...

. . . .

G. ' ; p.ii.n ' . ,' , . hi mh U. . l, i.ilji. !p.i
"%l$. .6. .!.2. 0. 0.0M. 4D. /t. ib. .e.,f.or. p.: E.D, . C '.j ;o,a n, = n . ..

.:h (!:. [III in in:di: !,1. '

i..'q6' p: t; s t q! .jp~, ..t

.i.l{l| l||n ! !"h ' !!
. .i.| 1 t I 'n :n !!!! !!!:,

.,! .;

.!!! nn :n
'

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

:.l. i ..

.l.p !'.. l h. .
- ..., . ,,

. . p.llh, !|..il d.p
-

N~iTN'!" iiiiT.? .L 1."i i< i ii''U !iii
;M |:p|E

. i ,: ,
...,

:' - .,: .:-
!

ii ;
:ij: .-

Mhit.tif.i
*

|- l' | L
- ' -' I"'' m > l.20r 4' d'-!

''
'h- 4n i '*'

i

l.20
''

0 .I .2 .3 .4 .5 .6 7 .8 .9 1.0.

OPT AOPT B
T

* Applicable to all P8K8R fuel bundles including BP8K8R
_ and the P8DRB285 (Reload 5) Types

, . . _. . - - - -142a. -. . . _ _ _ . . - _ _ _ _ _ _ _ _ _



|
<

!. .

..

m _ - '.m =s~;
- ::=, g_

_
. - -

-

-

::::+ - * - ~
__

hb=ii'::*!*

_

*t'*' N.d; -[.g 4 . 9 - .2

- - + , .+i_+ ,, .1
-

' '

___ **** .1*!!2 44. .4.- - .d.4 , : 1-*. : ****:
- ^= e .. ::.. , . :* .. .r.t.2 p _ ,; i,, ;. -'''

a (J*=-$ ~ =::_ .w t_. - +*'*"+-~** = = = .;. ._
_ . ,.

- Of- ,
.

. --
- + _ m,z

^^ ~: i$1=t .,
- i

,_
. ._.,.

~~- w.- = T F::
. . = -~ e--- -.r-- ,

.

_.= =--
m

. _ .. _a . . +' | ,: -v" ~~.:
: ~~** ! **. ' "''***!=:~yt*=/,. - eg . f. g,,

- _ , ,=. -

-_,

__4. _ .. 2 -_ . _- e.a tTit_ : 2:- f *J
- +. e.. .+.-- --.-,.

y. .+J.W'' Y7eN
__

Z- ._. 4_%
_ . . -

-
_

,.

-=22
-p .

-. g_ + _ . f :;- o-

- T mW.
-

. =_ ;
-- _- .=2 ===r. ._. . ___==. .

.

- - 1===:e ...

- -- .a. -
- . - - - _

_ _=_ .f
.

.
_-

g: a:-
._ ., - . . , .-

-. - . ; -.,.-, . + - .__ n
u.

, , , . .W --

h W: -*~ -*

.=t . j._" : --- . - - , + -; - . _ 4:r_
_

I . .

. _
s z_.

. - - ._ :+- w .

-~ -

i. - - -'*- @ Q
' - -w _ k-

' - * + Ot.; .

- ------
-- M g EH . j . -

3 _ ..
-=..m. - - - . qW,

N u.y-- m= - =--_w=:: ,, : , _ .. azzg.g 4 . == ,,,,, g= - ~
f- m . ._ . =- --=== w -em . _ _

h_ 09 g Jqo. g|3 =4= Z"4._.. :::== ce ,y - =I:t-"*
-+

-

'- y ogN 00 - _ .
.

-m . ._ f. _ -A b
_ _ :t=

_ _ / . . _ m "3 g
.m._ . . m _ .. 1_t. .

-

- M gW-

Du n ._ . . q
. O

- .:

2 q>c - . _ . , ._ : . ,._.,._ ,,-.
-~ -

n.:- r== =;==M._
cc 0 .. .f_a_ ._ =ri-*- -- .c - ;__

2A ::h: T~I~. =w-!---/_.
. *'-'-._-_ i:$*t .

. . - . .

{ g ,,,,J g_. --U - x 4
O s :=a*.=.=E. .--- c,

~ ~ ~~~r

&g
. .pa ._. . . _ .- -

e
~~ ~ " - -

- - 1 4s._ . _ , . , *
r.- . M-

g __.__ _J::E -f1____ _ . . __ __;._... .ut__
~

f-
. .--_- _4- . _. y Qp - _J:-F g W 4O h3 =r= _ r= = 4 e

E FA
. =ff =_.[__ _ =__== . . _ . . _ . . 4=--+ m~~ E 4

_ n- d
= . . + ----

..
- 1--

__.
.__ = _ .___==h.:-

_ _ _ . .' .=:n =r:
-+r - "-

..H:t =_ - . ..'-? -

h = 1:--. W &: . ,. = -
g - _ _ . . . - - -

-_ .. _ , _ _ _. _ _ m.-_. .._3_, ___.__; _--- g y y gg J co _ _ _ .-= _ ._ --" _ - -
4. m _

.. - x. . _,.- =---r--

b
- - - ._ __ __... . _ . - - .. m_-.=

N q
U yx 3) co -

c____,.c..._
__.__ ._

=::r= - -

_-...r_._..._T.=
.n:.r.=

_ _ _
_._.

. -

_ y)( . . _

-

E...c- . _ _ . , _ . _ _ . , +_ . ,_. . . ._g._. _- . , _ ...m. _ . _ . ; gw Lm =t== - _. _.=- _.;..___
___ -

--- - --- q Eg- mu _- ,2_g
= .i____.m....__ --

. _ . . _._ .. _ _ _

;= z )y- - -

.

4-
._

. - =:7 - +---
.

*
-i

.g., ._.

**a_4 - g y_ ,;.. _
.

.

; . . .. - .
_

. m. - _-=_%- 6_g..
.

_g --= :- .. =._
3g~-

- - . , _ _ . . .
_... =

- - * - f_: ~~_ _
--

*-._ f
--' *

~ ^=
1. . . - . _ - ; - _._ ._ ._ _ - _ -,.

_-
___ _

==-_=im__.. . - - ~ %.t
-

,
- -

. ._.

= o
.

. - -
. ._ .

:=>% '
=;= _. G ~-

--,=' := %==2.. r -n-~ == 2-__ __

, n- - - - * - - -' + + - . - - - - - ---- - - -
.

--- -t---- .--
: _ _.r=-

. -- + - - ,.N -- --+=: -a - - y
..

_ , . _ . _ _ , _ . . _ _ . .. = .__ - + . .
.

=
.._% ..._4

,_

. ._w . _- . . .-4.. ***"_.
...

' * ~ ' . ''^'. +_ . ; _ g. T -., ,.e .
.. . . , . _ . , + . _ .

.

.

__ )-.-+ ~ ---+ 14._ , ._, -a--+ - r ---. : .-- g g_; +-
:iA :<. ..('.b-. _ .. . ' . ~rt- t=-- - + - -
-*. Twu : - ;;n . -=;;.= :. -

_.; _
.=t.... - k;- _ ,m e_. . ,

.C iw' h - - : r, _f=-~_*_j.-.-,H- .-
. ; -4, , , ,

m -- - - + . - - .-p.-..- - t== _ - -
.

....t==.....9. . ._ , %=1.. = . =. :i=: ==: =2 ++e
=.".3~"~*7 q.:.:. .{ } t..-]* =._. =. . .:.-g. \"*"fl _ _ .

_ . . .-t=... -~r_~. ._

O O O O O O
A 5 d O $ 5- . -

(li/MM) 31VM NOl1VH3N30 1V3H
HV3 Nil HVNV Id 30VH3AV WrtWlXVW

142i --

. ._. . _ . _ . . . _ _ . . . _ . - _ - ..___. __



!

.
9

.

1

_.. .. .

_ . . . _ =
. .

_ ,_

; . , . , , +~- ~- ****

_ @1 m--

- .M',e

M< ;- .Y :*
- 2 ,.._ ..

,

j

_.. ___,_

Er f- _r._s: o o ,
.. .. . .=a __ : . -

. . . _ .
,- - - q p; .a-+

-._._ - + - -
. g.2 .Aa ___ _t 4:--j E =;- +.'- - Ic "' ;

'

1: g
w - ~ ~

-
# ,

,

W, - _
"

._. z
_

_ ._
. . _ :

-. =-lE._
~

.& _^
- ~rT=?.7 % -- ----- y

.
-.,: ~ _ . O

- --

,-w ,
- g OW

- - _.n-. - _
_. _..- -- = g

.

-

_

_.~ f,
..

, - H:=_+ --
. -- w_._.4..' ' - '"

L+- O'** '

+"i -
y.

. p W*- ; ..__ _

- --+

._
. _ :.____..- . . , . . - % 3 O.._-

. -
:

g~ .'
. .-- =- C C

., . . . . h ~~ N--+ - "-' * * * +

,e, -- + -- . -
_.

g k- N :r-t

.

,_ _ . ;: .

y-.- __- 2 4 W. . .

v.
_. g:n ._. , . + . _ .. .= Zye .-- . w w- =s t-

.
.

0 ;a -- W -Ohp . . .- ..
- a._ . . . *

E' d4N y:
. _= 0~ ~ n - ~ < " - -

: w_._ - M m EZ ad Ea__ . - --. _ . , .. _ _ . .
..gs.. .g. . _ . . . . _ . .a_. .

._. . _ . . _ . . =. m Ewg -
_.

e'
400 E._.L.=._E__5. p._=-"__a__.~___ ._c1-n . -.. w ~ -

2__: gL 2
,

m , , _. .

4=t. . c:,t-- + - - - -
- ==. = x_- if '." .li .r w'._, .

,e.. _
+-

. - - -9--Em j 7 a._ u_4
. ---__

"- -- =~~~
g jgO "t: u_r

~~t. r
- : n ~n -4

-
~--- ' - c- -= 1= =u X

-- k 4=
; . pb W

. . _
. . _ ' _ , . _.p 7 .._

- - - - - - :1+1--._ __ 42-
-

:2- N hJ 22-: .
- -. . .

.

g W 4p g ._ _

::c --
._, --:- .O W y. j - - - --

.m

. - _ -- . _ -----.*~:-_W E
- _ _ . _s_.s =."_ . ._ = . Y G A- ~ - - ' w -.

4 kb h = ' _ * . ~ . ~ =T* C = s ,/
-_-. __i.--. ~ 1..- _y;_ .. _.); .- ' ;.

~ ~ ~ - - - '--+-
=tt._ .-a= -

.

=.j = Cr_ - - + 21.n1 -_~*,r-
-

- _-?--'' -M r" _.
J - > W@

- - + - -a ''r=1:
s . - . . - - - - - - - - - - * -24 =y - ,-

.

-- U
0 w _____ _ _ + . g _,_ q4 -.

-: . _ _ _ _ . N 3=.; = .
- *.

>

_=t_:-- .
--. 2, __ _

- u .. ._ _._ ,tc.e.___ +-.. _ . .t
-

7 -i t ._ _ . M
w u. - +_ /--~ * - -

.:--4* - g^ :- .~_ ". - . .:
- <t 2y- p .f

- ---

m _. -- =.
(L -_. t. ..1=< __. .__ :- . ! . ._.._. _ _n_ _ .E z;

g,o, >4- _.
.__

-._
,

i.+-

_. L s' . -
-

~ ~
_ _ . - _ _ _ , . _

- .
'

:- O Jw-
om

m. , , .
_ ,-_

- + - -- -

_ ~ _..._- _ _
--

. =- (L X p
- 4

. . .___. -
- - - -

E- g 3g'

_t-- - ------ -
- - M. ;-

._i ._ . .A .--

.
O~ A..

_t-- - . . _-4-- 4:
. --

. - - - - - .-*-
. . _ - + _ . _ =

'C Z "C
__,

- ~_

H- -----

.- N.
-~-

__ __ _.- +-- ._7_Z itj:
^

'

,-,_._
. .: m

--m_._. .__ _ _s_\.i.__, -
'- -- _-

. - + - _. y -m - . _ __- n -.3..,~_
g

- &.__._.... . _ _ - . _ _ _ , . _ . ...
-- -- E_.

~ ~

. _ . ,
~ '~ *~~ -

. . _ ab~_** .O
-

g.

r--, . _ _'. ..

.

_

'.w.. =
.

__ e _ . . _ _ _ . -_ .. ,_ _ _ _
.

.
.

g Q ,

d ,

. 3-._ = .. _ .i.. b. bC

D~
.

_- .~ m_y -.- -
. _.a-.. _ . ... ,__ -, . . ,

~~ ~ . -- h , _..I.'** IdIU[ . ,
~ ~

.*.*.1,_. ~'**-i****:

: EECMF.d~:Ej :-__. -h= ---% '~~[~- Z' L'*-}r~{E_ ' -.n: :. E',5i:E[Ci 24-3---[-$
-

.o o o o o o
A 5 E 6 $ $
- - - .

(13/M)0 31VH NOl1VH3N39 .LV3H
HV3NI"1 HVNV7d 30VH3AV WnWlXVW

142k --
<

_ -. _ . . . . __. __ _ - __ _ _ .- . . _ _ _



_ - .

'. 3

I

PBAPS UNIT 2

'5.0 MAJOR : DESIGN FEATURES

5.1 SITE FEATURES

The site is located partly in Peach Bottom Township, York
County, partly in Drumore Township, Lancaster County, and
partly in Fulton Township, Lancaster County, in southeastern
Pennsylvania on the westerly shore of Conowingo Pond at the
mouth of Rock Run Creek. It is about 38 miles north-
northeast of Baltimore, Maryland, and 63 miles west-
southwest of Philadelphia, Pennsylvania. -Figures 2.2.1
through 2.2.4 of the FSAR show the site location with
respect to surrounding communities.

5.2 REACTOR

A. The core shall consist of not more than 764 fuel
assemblies.

B. The reactor core shall contain 185 cruciform-shaped
control rods.

5.3 REACTOR VESSEL

The reactor vessel shall be as described in Table 4.2.2 of
the FSAR. The applicable design codes shall be as described
in Table 4.2.1 of the FSAR.

5.4 CONTAINMENT

A. The principal design parameters for the primary
containment shall be as given in Table 5.2.1 of the
FSAR. The applicable design codes shall be as
described'in Appendix M of the FSAR.

B. The secondary containment shall be as described in
Section 5.3 of the FSAR.

C.- Penetrations to the primary containment and piping
passing through such penetrations shall be designed in
accordance with standards set forth in Section 5.2.3.4
of the FSAR.-
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