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INTRODUCTION AND RFFERENCFS

INTRODUCTION

This Core Operating Limits Report for PNPP Unit 1 Cycle 5 is prepared in
accordance with the requirements of PNPP Technical Specification 6.9.1.9.
The core operating limits presented were developed using NRC-approved
methods (Reference 2). Results from the reload analyses for the General
Electric fuel in PNPP Unit 1 for Cycle 5 are documeated in References 3,
4, 5 and 6.

The cycle-specific core operating limits for the following PNPP Unit 1
Technical Specifications are included in this report :

1. Average Planar Linear Heat Generation Rate (APLHGR) Limits for each
fuel / lattice type, including the power and flow dependent MAPFAC
curves. (Technical Specification 3/4.2.1)

2. Minimum Critical Power Ratio Operating Limit including the power and
flow dependent MCPR curves. (Technical Specification 3/4.2.2)

3. Linear Heat Generation Rate (LHGR) Limit for each fuel type.
(Technical Specification 3/4.2.3)

4. The simulated thermal power time constant. (Technical
Specification 3/4.3.1)

REFT:RENCFS

1. J.R. Hall (USNRC) to M.D. Lyster (CEI), Amendment No. 33 to Facility
Operating License No. NPF-58, September 13, 1990.

2. ' General Electric Standard Application for Reactor Fuel-GESTAR II,'
NEDE-24011-P-A-10 and NEDE-24011-P-A-10-US (US Supplement),
April 1991.

I3. " Supplemental Reload Licensing Report for the Perry Nuclear Power
Plant Unit 1, Reload 4, Cycle 5," GE Document 23A7227 Rev. 0
(April 1994).

4. " Supplement 1 to the Supplemental Reload Licensing Submittel for the
Perry Nuclear Power Plant Unit 1, Reload 1, Cycle 2,' GE Document
23A5948AA Rev. 0 (October 1988).

5. " Supplement 1 to the Supplemental Reload Licensing Submittal for the
Perry Nuclear Power Plant Unit 1, Reload 2, Cycle 3,* GE Document 1

'23A6492AA Rev. 0 (September 1990).

6. ' Supplement 1 to the Supplemental Reload Licensing Submittal for the
Perry Nuclear Power Plant Unit 1, Reload 3, Cycle 4,' GE Document
23A7147 AA, Rev. 0 (January 1992) . i
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7. Perry Nuclear Power Plant Updated Safety Analysis Raport, Unit 1,
Appendix 15B-Reload Safety Analysis.

8. R.J. Stransky (USNRC) to R.A. Stratman (CEI), Amendment No. 48 to
Facility Operating License NPF-58, May 28, 1993.

AVERAGE PLANAR LINEAR HEAT GENERATION RATE'(TS 3.2.1)

; All AVERAGE PLANAR LINEAR HEAT GENERATION RATES (APLHGRs) shall not
exceed the result obtained from multiplying the applicable MAPLHGR
values * by the smaller of-either the flow dependent MAPLHGR factor
(MAPFAC Figure 3.2.1-1, or the power dependent MAPLHGR factor (MAPFAC )
Figure $).2.1-2. p

.

These applicable MAPLHGR values are:*

1. Those for the respective fuel and lattice type as a function of
the average planar exposure (as described by the NRC approved
methodology described in GESTAR-II)

or,

2. When hand calculations are required, the MAPLHGR as a function
of the average planar exposure for the most limiting lattice
shown in Figures 3.2.1-3 through rigure 3.2.1-10 for the
applicable type of fuel.

v.

CYCLE 5
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Flow Dependent MAPLHGR Factor (MAPFAC lg

PNPP No. 8767 Rev. 4/92
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Power Dependent MAPLHCR Factor (MAPFAC
.

PNPP No. 8768 Rev. 4/92
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EXPOSURE MAPLHGRq
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0.0 12.4g 12.5 ,w,

g < BS301E 1.0 12.4
x WC 12.0
* Z '** T 5.0 12.8

E 3 11.5 7- ~

:s e di X1 ' 8.0 13.2<m 11.0~

2 b<
10.0 13.5

10.5<MW 12.5 13.5

Z 10.0 20.0 12.5

\ 25.0 -C* 95
35.0 10.4M

9.0m- (
N 45.0 8.9

y

$ ,W PERMISSIBLE
0.0 6.9

5 dO REGION OF8.0
w OPERATION

_m 7.5w

7 XZ \
,

< 7.0 0w

6.5

6.0

0 5.0 10.0 15.0 20.0 25.0 30.0 35.0 40.0 45.0 50.0
mmmr8Q$gn AVERAGE PLANAR EXPOSURE (GWd/t) .]{b

@a o Note: 1. Intermediate MAPLHGR gmm MAXIMUM AVERAGE PLANAR LINEAR HEAT "I"** are btained by wao
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FUEL TYPE BS301E the most limiting enriched fuel
lattices. For lattice specific
values consult Reference 4.
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13.5
EXPOSURE MAPLllGR -

(GWd/t) (kW/ft)
13.0

[ ( GE8B-P8SQB320-9GZ-120M-150-T o,o 11,73
,

f 0.2 11.78
4

1.0 11.833 12.0 -
' 2.0 11.91E ]h'

d 3.0 12.02
@ g

4.0 12.17e < I4 11.0 3

'

10.5

m" \(d 6.0 12.44
i
- z 10.0 7.0 12.56 +

C[ 9.5
.

N 8.0 12.70

9.0 12.84

9.0 10.0 12.97gg g

(Z 12.5 13.00
85m GQ \

PERMISSIBLE \ 15.0 12.73E $Q
8.0 -- REGION OF \ 20.0 12.10$ p g

OPERATION \*
y <G 25.0 11.48
~E 7.5w

f4 NZ 35.0 10.23

[
' 45.0 8.66

50.0 6.166.5

6.0 g

0 5.0 10.0 15.0 20.0 25.0 30.0 35.0 40.0 45.0 50.0 ;

I

h8h AVERAGE PLANAR EXPOSURE (GWd/t) if2'8
.ST<~E g

2 MAXIMUM AVERAGE PLANAR LINEAR HEAT Notes: 1. Intermediate M,APLIIGR ""3d

@|h GENERATION RATE (MAPLIIGR) VERSUS Ene"ar'in erNa$on by
o

'

8s AVERAGE PLANAR EXPOSURE, GE8x8EB between adjacent points.
2. This cune is a composite of

4*5 FUEL TYPE GE8B-P8SQB320-9GZ-120M-150-T the most limiting enriched fuel
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MINIMUM CRITICAL POWER RATIO (TS 3.2.2)

The MINIMUM CRITICAL POWER RATIO (MCPR) shall be equal to or greater than
the MCPR , MCPR , and OLMCPR limits at the indicated core flow, THERMAL
POWER,dbltaT*Dand core average exposure compared to the End of Cycle
Exposure (EOCE)** as specified in Figures 3.2.2-1 through 3.2.2-7.

NOTE: MCPR limits are fuel type dependent and delta T dependent. The
MCPR and MCPR limits are applicable for all core averagep
exposures, nom @nal rated feedwater temperature (4200F), and all
core flows less than or equal to 105% core flow. For planned
reduction of rated feedwater temperature from rated feedwater
temperature (4200F), increase the appropriate OLMCPR' limits by
the following:

FW Temperature *** GE8X8EB GE8X8MB-1
420 to 3700F 0.0 0.0
420 to 320oF 0.0 0.0
420 to 2500F 0.0 0.0

OLMCPR, operating limit MCPR

GE8B-P8SQB301-5GZ-120M-150-T 1.19 j

GE8B-P8SQB301-7GZ-120M-150-T 1.19
GE8B-P8SQB320-90Z-120M-150-T 1.19
GE8B-P8SQB322-7GZ-120M-150-T 1.19
GE10-P8SXB306-10GZ2-120M-150-T 1.22 |
GE10-P8SXB306-11GZ3-120M-150-T 1.22 l

|

l
1

There are a total of 19 safety / relief valves, the two lowest setpoint '

valves are assumed to be out-of-service in the transient analyses.

This delta T refers to the planned reduction of. rated feedwater*

temperature from nominal rated feedwater temperature (420oF), such
as prolonged removal of feedwater heater (s) from service.

End of Cycle Exposure (EOC~r is defined as 1) the core average**
-

1exposures at which there is no longer sufficient reactivity to |

achieve RATED THERMAL POWER with rated core flow, all control rods
withdrawn, all feedwater heaters in service ar.d equilibrium Xenon,

'

,

or 2) as specified by f:he fuel vendor.

Partial feedwater heating to 3200F during the cycle with final***

feedwater temperature reduction to 2500F after ALL RODS OUT at.end
of cycle.

CYCLE 5
CORE OPERATING

PERRY UNIT 1 LIMITS REPORT
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(See Note Page 13)
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,

CORE TIIERMAL POWER (% RATED), P

POWER DEPENDENT MCPR LIMIT
(MCPRp)

FUEL TYPE: GE8 x 8NU - 1

Figure 3.2.2-2
(See' Note Page 13)
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i
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1.15 '
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CORE FLOW (% RATED), F

FLOW DEPENDENT MCPR LIMIT
(MCPR )g

FUEL TYPE GE811-P8SQU3015GZ-120M 150T

Figure 3.2.2-3
(See Note Page 13)
Includes Rotated Bundle Analysis results. |
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-- MCPR,= (1.8134 - 0.006948F) * (1.0 + 0.0032 (40-F)) :
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'
-
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1 e
k f
'
t i r

s
1.2 -

''
~
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I'''1.15 -

O 20 40 60 80 100 120 |

CORE FLOW (% RATED), F

FLOW DEPENDENT MCPR LIMIT I

(MCPR .)g

FUEL TYPE: GE8-P8SQll301-7GZ-120M-150T |
Figure 3.2.2-4

(See Note Page 13)
Includes Rotated Bundle Analysis results. I
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i
'
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O 20 40 60 80 100 120

CORE FLOW (% RATED), F

FLOW DEPENDENT MCPR LIMIT
(MCPR )g

FUEL TYPE: GE8B-P8SQB320-9GZ-120M 150T
GE8B-P8SQll322-7GZ-120M 150T

Figure 3.2.2-5
(See Note Page 13)
Includes Rotated Bundle Analysis results.
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f) _ MCPRg- (1.8134 0.006948F) * (1.0 + 0.0032 (40-F)) :
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CORE FLOW (% RATED). F

FLOW DEPENDENT MCPR LIMIT
(MCPR )g

FUEL TYPE: GE10 P8SXB306-10GZ2-120M 150T

Figure 3.2.2-6
(See Note Page 13)
Includes Rotated Bundle Analysis results.
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FUEL TYPE: GE10-P8SXil30611GZ3-120M 150T

Figure 3.2.2-7
(See Note Page 13)
Includes Rotated Bundle Analysis results.
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LINFAR HEAT GENERATION RATE (TS 3.2.3)

The LINEAR HEAT GENERATION RATE (LHGR) shall not exceed:

a. 14.4 kw/ft. for the following fuel types:

1. GE8B-P8SQB301-7GZ-120M-150-T (BS301E) (GE8X8EB)
2. GE8B-P8SQB301-5GZ-120M-150-T (BS301F) (Gr8X8EB)
3. GE8B-P8SQB320-9GZ-120M-150-T (GE8X8EB)
4. GE8B-P8SQB322-~7GZ-120M-150-T (GE8X8EB)
5. GE10-P8SXB306-10GZ2-120M-150-T (GE8X8NB-1)
6. GE10-P8SXB306-11GZ3-120M-150-T(GE8X8NB-1)

I

|

<

CYCLE 5 i

CORE OPERATING
PERRY UNIT 1 LIMITS REPORT
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REAC1DR PROTECTION SYSTEM INSTRlWENTATION ('IS 3.3.1)
|
,

The simulated thennal power time constant shall be 610.6 seconds. |
|

l

|
|

|
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PERRY UNIT 1 LIMITS RE10RT



m. . < .e w.a%~ . m,. . s v ~g, ,n,4,r g .-.g. m~ ~~ c . c ,g y w_; .
& t m:, ... .

<w- ,I,, 3

,

~~. . , 3,m qnv
.

+ ,e .

y..-[
4 9. :. .~1ve . , t,1

e
f

-V- / > i We, ' ' L g W i i . ..' m i f g., f' j]4[ .- V6.*cs
r 2

en 7= 79)y ,t ' m 6 4
-,W ' ' 1 'W.,- \

* k.5
s '

E;g' '' + 3g ' E, '.1 .

. , ' ,h,.

p rm@Ay't n , : , a p{m., , a 4'
4 , ' . ' ' 'ppt 1

> m.
, , ..a - 9+

' '. g .

t, e + W <<s < ,-

r . > .x ' > ,. -

.

* . n c x , r
. , s L < ,: ":. mwr: p ;

,

,~,% ,;,~;:n;p y;,;p;~

,' v; pt.< r .;f s , ,

e ,, , a ,
_

r
y .:.p. ty.;

a s- _ x i a 5
''

I

,&m;%id u';Q,0
'

y j, ,

* .G,
--

.,4<5
,

m3 z .,m ,
, < .f...A

,
g w :' , ,

.

| yp'D NJ .- ",)'_>D2 ^

N g!.M' % ' ,i
4 1 _. . 1, ,-

b_% J f - . (GENOslear:Energyy , r |
-

.

p i. ' ,
_''

s ,._ ,,g.
- ,. , g-

,

f(e$g|j
, n ,,

''
[.5 l I ~ Ii', [.''s.. 5 --

'

I0

', '

, j'- |. ..
'

C@
', + ' .a c- n.

, , - k M.g (p[y..
,nkin

a.
p-

c, ,
s n

. Ik f(,}q, "f'.^- . / : .'', - * y, 's e qp.y a

-v', t
.I 4 /

--
, . * y,- e ..

m
ze 'l i

1
.

'' ' n ; yA'
.- .'_j

w- ,

.A ;< - , #. .

, ,
3 c- .

h5
' ,

M ). )4 " 6 -

, . ,, mL_ 1

Y $

.hh $4h , Q.:[D.y%w|$hQ|N|f.g?& ,c.h?w,pyv&y-. r - + , , ,-
h

im, .,y%w'f G. n. Wn .m , n <

( * r r .wm+ ;:.; ,

& a3 k..w. .m< , ,Aw;m,, vn.m. ya
ut[:@y%[m._n .a, Qpq jfsnn _ . nm. s.4w.

n,y -- ya.w, a v ;a,m- ;g e.. .e p 4um yw
[m %m a. w,A3

,.
u - -s::u .- a- .m x 8.g a w u n n*b N- 4

,,.
t j q[-| .j # s ,.y"of T. -: < < sm

w,-Q c_;r,:s. g# 4 Am A h n%gO. m y n % n'ONjWVNfC.p'8 9
m.

y. 3 gTMk.f yp ;)%'pc-!.x Q'4: A?Q y! . - # JQg

%m gu .:m; , : 4 m +r.

wm
d D, d ".p L; y~Q W f b k ?.?b @ M p|/p % W jy 6|19',.gj * gqW#7 ',

,

G ' 2 7~ Ja

j f. 9 p., N y 4, % .[,

. .

,1 m .420MMhp ~:; G~

@ Y. y-c.4ry: %w% % nq ;::, h } k. y;, g y 5y %.A. n m . f. w .,m.y
4 & qss

jjkQ w c. ,.e. a - m w &.,9
s

kg Q&,
,

ca m sa 4 a yr; c .

W c'. ,
,

*+ "

4! <n._ ,~ , ,
o , y -v Re.x n.y , gw om' .

,

, - 7 , ,e.gs. gg.ey w., :may? .q.py4f: s.)g gg h ''.G&p u .,, a, p: &gd' .
,

,

M4 Q f V.WA%Q ts w qy:
QfQbfg%hhmflyM;M,y'hy;. -"%; &"'A% Q " ,"

% 4 Am , :9Q*: T Q.;%7Q-h.# 3 43.M &yge ?m c
n

-Q Q (| Q 4;g ?:f:m$rf Aq . ?
.

. _ 'Gl *

mghp % ' eg.? .p +Q3 > , z.,

ff 'hhhk, h9n%foaww 3 p fp ; , 4,yh[mgysmyyw , h,[, w ~

Dk s yaw &: p.uw-J Rh [ a ;h W ' [, <', ,-
ihh hrA'a.(%nA.au , w.e -

W;pe 3,t y O.4 ym;y,u.y . pg 4.p q wp .

we,hW. $$nr(,@m |Qn)MQ$, &$$a$s$6hN&n&h.$n$~@ | W '~& .. M W '

ta gm.: - W W - ne ra e

JN p kg9Nj[.m m.r.wip[3g %n.,w_JC avviw,W[A [m ekn.,,M Q D M ( e[w'g.%.h <M N . W~3h 2 -
'

v ,

nf8 - *

[ ', < " " ' > - 3 ? -

o. g
,- , ;sm w,' sw

.'44.W.nw.-n.%2 wwm.. w- -~wman ~y;W.s.% , ,m %, m' w'.. n.w & w,w.,,w A...s
nn.:.. , ,-yJ w ~

-

d - WW. vane ,. . . a p.. s, -

v y
1'

'. -' _ '
,,

z
< ,,yy''

, w"
gf x , ; - .L

,.

- }, 2

m.y , - - -

4 m.n 4%

i f f,|) 4 % ,

-f
_ , &. '

.,

w - r OM;1
'g ' ||Q'i * *

y ,c }.|~

q

f.. [ w"
.a 4 5',j~ f %

"i,?Y; : ) f : ;) ' iS.'

[. r ''' $- [' E h.

#y !
e ',[!=

'

'C
% . .Q- " As. nj #Y {,

w t
' '

, t

f k '-
,

3 'y v '-r
',

> '#E' / A'

-h[~
. ,rw:,, _.

*W f,
. ,

! I

<
,9 7g

. s
'^w , t - e < : ,4

<s
.

.< . 4 --,
1 n.-

, u.n - . ,
,.

_,,,g y

e
Y. 4 3

- {.:,,',r:;b.y- Vsf-b7 7
1

g 2

7 , y
y' c -Io 7i A r- v>:

7

C-
,,.h. | 'f,

-

>Y,.
c- ) :0

41 'iV 4 +
C.? V S.c, s.i! 7.

p '?

.y M M5h.' . (
0 by'4 ,

-'

.A W ''c. - wn M"g y-_'
.

nn.wn M ' :N '5.-r u e vt ,

wdo W*' 3nkygy,[T h~ :. f h * 474 M t1- wf 7 7aa-
a y

. . .,. \ . . m g n, &s x
, y 4 9 'g'( M lg ay Ab

. > .

1 r- IiW

O
. , - O N'. ~ |

. a, 6i N 4 ,..
y% *\'t,;

n'n'IM ,D.? i ['|'y
. A$k Y k''

' ;,/ YD &dM.n.i [nw, g[ YhS^3'd.-'' NM I'%
'

f Mv.-gb..a)'w.3, e/,
o

e
- - * -

(

w ,,

fh ( - -*

h' v. . d .-,I, M
h i I 5 f M '[N. * b.b

Xr , ; %_ !'[5MW'
)

M , '
- C. > r

.x.
-

- N
.

Q'n' 3
l

-

,y

p% p n s $ g'W ' w%g gy.,
.s

A. .m;g .m ;x, _ , ,, gym g%q; y:s+r
:.c,n'ww .

= , y a W. e ' :~ O L .,,

n:r Wq -N W> c
4 gs

- 1< y ggame m 4 m~ .y - ww , s wu;w m , , _.-
'

|_,;

. m % m g. ww.,
v.

fy w , f hOkh. ' j tb ,u gs .mx q ww . s3g e-rc , -

4p m ,+p~p> ,w;hhYfg|:.h5 . (f:fb-k w k?N
.

+ n(.h .0~,- :( i
'

r

;pMM.< v us .n y awm a uwm& , " . . n~ -

mmpqa - w

);m4', ' :y . & n-W 3 w M.a
wam %m.mnqw w:%w.; . pn

a% m -
n _.

m.mm.w w q. wpmpgyv w.
> s, m

, n.p$n & ,u%.&, v|a:R%,yn:f. G&...Q.A, g. .
. g+ ~ f; .m y

~~ o. e-

WW Q, hgm ,| ' ~
.

Mj%y r $
.

M,.yf ~7f.a'.h , - '.~a., . W .&e .

:,, an, , wa n.w m- '
? , y&X ' : QU t? k

b:M y:m y %|:Q #@ Quid |&Nie @74. .gfS(&m%.g[p.snMQ2i
$fhQ A Rb v.4. : .If ;&

'u + ' v) . . . H ij
W

h|hhj.[umw$" , hfh m,/ 2
. W V Q,

..

T g?.
'

T> yuaa+ a. y ..

ff6
, *p".., : e:

w[ mb d-j khfk hh kh$dh4?.hy@MA r [m %, - W N'
' 4 f, ' '

y% a%, g%agen[n a[m
'd8

new w Apm'Dmgwn em. %4.wm%
,

-
'

,

, a
j,]''''*(-[m a 41 y e m

,

#. w[> '
- swe . % <'

U:'h b-,e, } h4 Y N
. ,

- 7x- ",-hn - n,9 gq , 4,y_ ybf,-a. ,p4
5 6 , * Y

j -

.'s {O. s.
4 ,j

i ? , , .j pM
v O. ,,gp.f' }5- g' .4 g .-|_yw J

. * x,;w' c tj,,:g e - g
.f . s#g4. s < ;n) n_en i

,w

e _qrg
- s e sL..,< <w.y --x m. ..@- ,

>
-

4

,:n ,.Wp qa. .m.m p.- n %y . inh. -.u : 4. ,.q w#pga .-. .x
. y c .mm 3 a% a.-ta ,-4

g ' .g o.gqt - ::p ~gh :9(m ' - % V -' y- @%a.v *ifg
Q k. . swga, ,.g._

~ > i3.s pW, .y -< pw !. v: .a : re m =w.fic
q' m -- myp-w

* ,-4n .a.,.o.s , ,

i f- ' ' a-' mom' .o n.\. hf d-~
-

O, -~ $'
b [_ i q 3 . ./ , --.k Au[. w' g. ,. [

9W N0Y:E. .e")w|f'
i

"n' .- 3 r
I;

'

f

Lp n$aa4p1n g&.Mg&| %.
T

--

>

:|
- g

' _y& -! w @:sN $ M (QiN f,.- w e
jQ? W W ^ khy ,?|n$jh?, Mh%^ s AO i'' s SQR f,amu n ,uw ,

;Q

m;ww kwnp;u =!e

MMWu M&yr m mmg, ,

g4 C. /. 4 <Wwwg , '

gg. ,3't
+ +w

-., w._s ~ m
2m . c~n m,,''

r t
. . . . . . m ,m:s>. ,.

@? O Q Q p p;y>w@ f j g g y;9R P (
4 .u y .a .A. _ . m.. - x

-A q U, , m;W M
,a w r

M; ' u _n..%ga v~p 5 w r w :v -

<?w* *

A7 g+ _ M + Q:Mc- gp sey get@hgg>Npg
E&'

* ^ :5.yg3p
3Fy N w-s,

> fPMW s j !g g.qq
~ m4mmhe w,

M~m wp" d-
. mpm4 - >

~M Wi- 1 i : 4MD j #Mim @# MEW WW ' 4W 4M
; -s '

. W46 . 2.

Qg up wya,

+ o y :i n m ww - .
&Y$ f , . h. .,_.|y- | h^N h kbbk ?.!w "

? +wY Wchafhh.
'

w +;,M:'> ?mmu >4 m.n wA.2 x %w
.

. . s; w - ,
w.. ~, . ,s. . .u r ,e , ,

~y _
. ~

wxyy. p.eg . i
,w. am,gp: 9 ,a -.u a N . #.= - a ys ,gew~ s,_x w ,c .~,

u
' m: .-q.$

an.3; 4,, e ,s. y+ a

, .9 .4 '<Kgjg;4
>

4 1 '; a gy:. ; 4@. ,g $w'' aw% .y p..ng Jy v i w ; 3,. #n -

:dr[m w ~y,q(4 M i
,

,p[g.Q . i ggg i 1,- ,
7 ,,

-

g

Qqs yni;p%g3w>79 m, . <a v , ,

,gg .,
,

, ,
.. y_ a7 e 'n- y, . m yw, gm # %mg . 4~s

n,M; WM,.# 7t- U JN. M@Y ^ '' . c%d- . ''iyh'.i . Y pd.1 0,M-D % I h$$$M %. 3M 2 > !W (
'

4, 4

h
%p$w%m m

.

q~e - . @nnQR miy@:6 ;,/ AMd7 4 M.~qp v , - , . _ 2.: y.; .h m'

u w:. . ' "n+m jt r

!, QLm o n: ,

,I '
, -ywrq :n gx

, a.h h$ 'qw' < em%y.faw n.&W;,mn. v*%ck m&vn. mt
ye ~ h ~uiM D.:MNQ v .~ W* . E3h Ju -mw& w},+>

+
N:S: O .a J. J ,an

h * : :Y

dw$
c < s ,;n :ne :pw~>-v ,.:._

' ' . , 1+ 4h gp:5 w., p. y i d d. v . v e sp , ,,. .q w .):n ~L ' n -c r ~
n ar z w

Q .:- 4'p Jn v:;t % f. c .f

g_.'rr<h. W O ;I

,,gy h- h h. kh.. M .' , '
j.m - *m.

NN
.

N M h)[
. S. i x ~ w' .

f '

,- m ;,
a ng. mw 4s 'ma mmm

a, ~wg~ -'n, m,.x
-m , y%w .

. r m s' , wf- ,.m4*?q ,' n. =p ,m, up n.g. .-
u - s,<t u.xem:la =ym ~+ maw, myw . s y; e.z m y .

i
.

.

%$%'' #CVM eVC6
, m, w}en v .a . .m.w~ u

- w. .,
>

u .x- rm- .aw ''4, vp.:v.dh-[# - ' .
-' .a3,-f., M- [dj vfg M" ^'f 4

48QN(%y|Z * d@"'''/ ]
ga,'y-

'.;psW 8?' . . Uf . r N 9,'
?>~

'Mg- , ' %WHd]p[_....,.[._ [ ]*r'

y .,d, ,. j E~'.g y

&(y&%@$;~ ' * W Q&QY - UU " &<@% $1'M%Qt _ V %WSh@? (t
.

i
< e j"t <*> 1

-

1$ % e il' '
8 s *

-



. .

Enclosure 1

Supplemental Reload Licensing Report for the

Perry Nuclear Power Plant Unit 1 (23A7227 Rev. 0) Reload 4, Cycle 5
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