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1.0+ INTRODUCTION AND SUMMARY

This report provides the AVERAGE PLANAR LINEAR HEAT GENERATION RATE
(APLHGR) 1limits, the MINIMUM CRITICAL POWER RATIO (MCPR) limits,
and the LINEAR HEAT GEMERATION RATE (LHGR) 1imits for WNP-2, Cycle
7 as required by Technical Specification 6.9.3.1. As required by
Technical Specifications 6.9.3.2 and 6.9.3.3, these 1imits have
been determined using NRC-approved methodology and are established
such that all applicable limits of the plant safety analysis are
met. The thermal limits given here are developed in the Cycle 7
Transient Analysis Report (Reference 1.0), and the Cycle 7 Reload
Analysis Report (Reference 2.0).

Included in the WNP-2 Cycle 7 reload are four Advanced Nuclear
Fuels (ANF), four General Electric (GE), and four ABB Atom (ABB)
Lead Fuel Assemblies (LFA's). The four ANF LFA's were inserted at
the beginning of Cycle 5 and were designed to be compatible with
the reload utilized for Cycle 5. The four GE and ABB LFA's were
inserted at the beginning of Cycle 6 and were designed to be
compatible with the reload fuel utilized for Cycle 6. The Supply
System will load the LFA's in core locations which have been
analyzed to have sufficient margin such that the LFA's are not
expected to be the limiting assemblies in the core on either a .
nodal or an assembly power basis. This approach is intended to
prevent the possibility of the LFA's from ever being the limiting
fuel assemblies. The GEll LFA is described in the GEll Lead Fuel
Assembly Report for Washington Public Power Supply System Nuclear
Project No. 2 Reload 5, Cycle 6 (Reference 3.0). This reference
describes the design goals of the GE1l LFA's, and provides support
for monitoring the GE1l LFA's to thermal limits based on the ANF
8x8 reload fuel thermal limits. The SVEA-96 LFA is described in
the Suppliemental LFA ‘Licensing Report - SVEA-96 LFA's for WNP-2
(Reference 4.0). The process for developing thermal limits for the
SVEA-96 LFA fuel based upon the ANF 8x8 reload fuel thermal limits
is described in this Reference.

The MAPLHGR 1imit for the GE1l LFA's use the same values as the ANF
8x8 reload fuel, but a ratio (64-2/81-7) is applied to account for
the, diftering number of fuel pins in each assembly. The MAPLHGR
1imit for the SVEA-96 LFA's use the same values as the ANF 8x8
reload fuel, but a ratio (64-2/100-4) is applied to account for the
differing number of fuel pins in each assembly. Furthermore, the
MAPLHGR 1imit on the SVEA-96 LFA's are multiplied by 1.04 to
account for the underestimation of the local power in the output
from POWERPLEX compared to the ABB Atom design. A multiplier of
1.02 is applied to the MAPLHGR 1imit to account for POWERPLEX
underestimating exposure compared to ABB Atom methods.

WASHINGTON NUCLEAR-UNIT 2 -1- COLR 91-7 REV. O
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A power dependent MCPR 1is specified in .this report to define .
~operating limits at other than :rated power conditions. For this
core, feedwater controller faﬂure transients from reduced power
are calculated to be more severe than from full power conditions,
due to the greater change in feedwater flow. A flow dependent MCPR
is specified in this report to define operating limits at other
than rated flow conditions. The reduced flow MCPR operating limit
provides bounding protection for the limiting recirculation flow
increase transient. At less than rated conditions, the MCPR is the
maximum of the rated MCPR, the reduced power MCPR, and the reduced
flow MCPR. This stipulation assures that the safety 1limit MCPR
will not be violated throughout the WNP-2 operating regime.

Preparation, review and approval of this report were performed in
accordance with apph‘cab]e Supply System procedures. The specific
topical report revisions and supplements ‘which describe the
methodo'logy utilized in this cyc'le speci ﬁc ana]ys1s are referenced
in Section 5.0. R s

a

2.0 AVERAGE PLANAR LINEAR HEAT GENERATION RATE (APLHGR) LIMIT FOR USE
"IN TECHNICAL SPECIFICATION 3.2.1

The APLHGRs for use in Techmca] .Specification 3.2.1 shall not
exceed the 1limits shown Yin Figures 1, 3, 4, 6, and 7 when in .
two-loop operation and Figures 2; 3, 5, 6, and 7 when in single -
loop operation. ‘The limits for each fuel type as a function of
" AVERAGE PLANAR EXPOSURE*'are provided for the- General Electric
«<initial core fuel; Advanced Nuclear Fuels fuel, including the ANF
+ LFA's, SVEA-96 LFA fuel, and GEll LFA fuel.

Ness - “av

- e s
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3.0 MINIMUM CRITICAL POWER RATIO (MCPR) LIMIT’FOR USE fINL TECHNICAL .
SPECIFICATION 3.2.3 .

L

-t The MCPR 11m1t ‘for use in Techn1ca1 Specification 3.2.3 shall be:

" e. @) Greater than or equal to the greater of the limits determined .
| from Tab]e 1 and Figures 8 through 27.

|

|

The MCPR 11m1t is va11d up to 104 percent power and up to 106 i ;
percent core flow. N .

! -
el * ne » @ v . : D w = reew T s s
N .
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Table 1

COLR 91-7 REV. O

. , § WNP-2 Cycle 7 MCPR Operating Conditions
: .
@l  SLMCPR =107 « SLMCPR = 1.11 SLMCPRx 1,11
<4500 MWD/MTU 4500 0. 0EQC FFIR
Condben  Umt 5 | ANFGE  ANFG0  ANFO@  SVEA®S | ANFEB  ANFOS  ANFOO  SVEASS| ANFBE  ANFDO  ANFOX9  SVEASS
GE88 IFA +  LFA GE8: LFA LFA CEaxd LFA LFA
GEH1 LFA GE11LFA GE11LFA
NSST ‘ ‘

" Full Power 1232 123 123@ 136 1.29 1.29 1.35 1.45 1.31 1.31 1.37 1.48
Flow Cependent | -~ Fiqure 8 Fique 9 Figure 9
PowerDependent | Fig.10 Fig.10 Fig.11  Fig.10 | Fig.14 Fg.14 Fig.15 Fig.14| Fig.18 Fig.18 Fig.19 Fig. 18

T858W
Full Power 1 128% 128@ 1239 136 1.34 1.35 1.42 1.52 Not analyzed
Fiow Dependent Figure 8 figure 9
PowerDependent | Fig.12 Fig.12 Fig.13 Fig.12 | Fig.16 Fig. 16 Fig.17  Fig.16

RPT Inoperable; NSS
Full Power 123 1.23@ 1.23@ 136 1.37 1.38 1.48 1.57 Not analyzed
Flow Dependent Figure 8 Figure 9
PowerDependent | Fig.20 Fig.20 Fig.21 Fig.20 | Fig. 22 Fig.2 Fig.23 Fig.2

ass Inoperable; NSS
Full Power 1239 1.239 1239  1.36 1.35 1.35 1.40 1.54 Not analyzed
Flow Dependent Figure 8 Figure 9
PowerDependent | Fig.24 Fig.24 Fig.25 Fig.24 | Fig.26 Fig.26 Fig.27 Fig. 26

SLO; NSS
Full Power 1.56 1.36 1.26 1.85 1.56 1.36 1.36 1.85 1.56 1.6 1.37 1.85
Flow Dependent None ' None None
PowerOependent | Fig.10 Fig.10 Fig.11 Fig.10 | Fig.14 Fig.14 Fig.15 Fig. 14| Fig.18 Fig.18 Fg. 19 Fig.18
SLO; TSSS
Full Power 1.56 1.36 1.36 1.85 1.56 1.6 1.36 1.85 Not analyzed
riow Oependent None None
PowerDependent | Fig.12 Fig.12 Fig.13 Fig.12 | Fig.16 Fig.16 Fig.17 ~ Fig. 16 ’
SLO;3PT Inop.; NSS .
Full Power 1.56 1.36 1.36 1.85 1.56 1.38 1.48 1.85 Not analyzed
Flow Dependent None None
PowerDependent | Fig.20 Fig.20 Fig.21 Fig.20 | Fig.22 fig.22 Fg23 Fig.2
0);Bypass Inop.; NSS
Fuil Power 1.6 1.26 1.26 1.85 1.56 1.36 140 1.85 Mot analyzed
Flow Dependent None None
Power Dependent | Fig.24 Fig.24  Fig.25 Fig.24 | Fig.26 Fig.26 Fig27  Fig.26
WASHINGTON NUCLEAR-UNIT 2 - 11 - poosnT



NOTES FOR TABLE 1
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Note 1: These MCPR va]ues are based on the ANF Re]oad Safety Ana]ys1s.

’-‘-f A

-

L3
A

. 20 x:
% ?W

performed using the control rod insertion times shown below
(defined " as normal scram time; NSS). ' In the event that
Surveillance 4.1.3.2 shows these scram times have been exceeded,
the plant_ thermal 1imits . associated with ‘normal:scram times
default to the values. associated with Technical Specification
scram times (3.1.3.4), or Technical Specification Scram Speeds
(TSSS), and the scram insertion times must meet the requirements
of Technical- Specification 3.1.3.4.

Slowest meashred average control
rod insertion times to specified
notches for_all operable control

*Position Inserted From . "rods” for each group of :4. control rods

-

Fully Withdrawn e arranged in a two-by-t&o array (seconds)
R Notch 45 « v « X O o:4o4¢~
. Notch 39 & .o : X -~ ,0.660 :
’ NO'tCh 2515“ : s “r owm e “ L. 1.504 A
" Notch 5 s o . 2.624 :

- L " a A, 0 * »

Note 2: The control rod w1thdrawa1 error analysws, which prov1des ‘the

HASHINGTON NUCLEAR-UNIT 2 - 12 -

.
! i

1imiting MCPR full power values for exposures less. than 4500
MWD/MTU, was performed with “"thé nominal rod biock monitor (RBM)
setting value .of 1.06. Use” of the nominal setpoint is in

“accordance with the! methodology ~described in Reference 11 0,

o

‘consistent with-approved industry pract1ce -

s,

'l

COLR. 91-7 REV. O .

e e e e .



2 lun - Jeajony uojbuysep

- £1 =

MCPR Operating Limit

2.1

20

1.9

1.8

1.7

1.6

1.5

14

1.3

1.2

11

1.0

ALJ

0 "A3¥ L[-16 ¥100

X Two Loop Operation l
¥—_—
A
*)\
Ty
.y
Ty
g
g
MCPAR TOTAL
OPERATING CORE
LIMIT  FLOV/BATE
.t 1.070 103
1.162 20 ~
1.233 80 P,
1.320 70 l | —
1.402 60 | e
1.488 50
1.583 39.7 —
1.721 30 —~—
1.915 205
[— | SRR RN DAY DO DU PR
1 i | i 1 {1
30 40 : 50 60 70 80 90 100

Total Core Flow (% Rated)

Reduced Flow MCPR Operating Limit
Versus Total Core Flow
All Fuel in WNP-2 Cycle 7
<4500 MWD/MTU

900541.9

Figure 8 (91)




2 hun - JeajonpN uojbuiysep

..'b'[..

0 °A3Y¥ £-16 ¥10D

MCPR Operating Limit

2.1

2.0

1.9

1.8

1.7

1.6

1.5

14

13

1.2

1.1

1.0

Figure 9

5

: ; ool :
_.&
‘ -
Two Loop Operation J
o MRS AR,
\‘
= E&
S °
-
—
.
-
MCPR TOTAL | I ~cl—1 =
OPERATING  CORE o =
LIMT  ELOWRATE I
1110 103
1.207 80 | g
1.289 80 —
1374 70
1.460 60
1.551 *50 -~
1.649 37 § = —
1760 30 I
1.984 .20 l ‘
_— | DG DS DUDEN DN JTSNN DAY Raan
| S DU N N R R |
20 30 40 50 ) 60 70 80 90 100
**  Total Core Flow (% Rated)
Reduced Flow MCPR Operaling Limit
Versus Total Core Flow
All Fuel In WNP-2 Cycle 7 .
24500 MWD/MTU *
Appllcable to FFTR operation 50055120




.
® %

n .y
= _ <
(.g E N - : » T H L S r
’g‘ e N .
. - i3 - v .
g o~ :
N _ 1.60
c -
3, 8
N D
0 . Two Loop and
1.50 o i~ z Single Loop Operation
B, S N
= —
E ~] :
3 el
=y Ny "y
£ 140 Y - -
© o S 96 LFA
18 N ) N ) o - =
Q. NCPR —
m O . Opsiating uCPR <
x $ Link Opersting § ~ oy
] n. . ANF 818, AKF 929 Limk .
0 Powst  GE8:8,GE1VLFA SVEASSLFA l -~y —
1.30
= 25 1.50 1.53 I
47 1.40 1.43 | -
—] 65. 1.32 1.35 - ———
85 . 1.26 1.29 ANEBY6, - ANEOXO I = —1—{—>¢
- : ERXB GEIITLER ¥ .
1.20 104 1.20 1.23 ~
o :
o
o -
w0 - 20 30 40 50 2 60 70 80 90 100 110
= . - L . : - ’ )
4 ' Percent of Rated Power
) . o
2 " Reduced Power MCPR Operating Limit
. Versus Percent of Rated Power
o

. NSS, RPT Operable, Bypass Operable
- ANF 8x8, ANF 9x9, GE 8x8, GE 11 LFA, SVEA 96 LFA
<4500 MWD/MTU

900541.15
Figure 10 plo




Z uun - aeajonp uoibuiysem

- 91 -

"A3d L-16 ¥10D

0

MCPR Operating Limit

1.60

1.50

1.40

1.30

1.20

2 I > f , fa -~ v . } h
- " Two Loop and .
- Single Loop Operation
.
“‘
\\ -] v
T = :
Oparating h
Power  Limit P~ =
25 153 —
47 143 -
65 1.35 -
85 1.29 : =
104 1.22
< - =3
20 30 40 50 60 70 80 90 100 110

Percentnot Rated Power

Reduced Power MCPR Operating Limit
Versus Percent of Rated Power
NSS, RPT Operable, Bypass Operable
ANF 9x9 LFA
<4500 MWD/MTU

_Flgure 11

£



Z nun - Jeajonn uoibuiysepm

- [T -

0 "A3Y¥ L-T6 ¥10D

MCPR Operating Limit

1.60°

1.50

1.40

1.30

1.20

o 4
o
-
S, Two Loop and
~= Single Loop Operatlon -
N —— e
— <
= o
‘\ —
SVEASS-LEA
&“
- oy "
. —
Opor:‘l:n‘;"u:l 0:?:‘;\3 — .
ANF 8x8, ANF $29 tint
Powsr GE 818, GENILFA SVEASSLFA

25 152 1.57 — —d

47 142 147 ANFE Bx8-ANK-0%0

65 1.34 1.39 GE-8k8,IGE11{LEA.

85 1.29 1.34 -

104 1.24 1.29
20 30 40 50 60 70 80 80 100 110
Percent of Raled Power
Reduced Power MCPR Operating Limit
Versus Percent of Rated Power
TSSS, RPT Operable, Bypass Operable
ANF 8x8, ANF 9x9, GE 8x8, GE11 LFA, SVEA 96 LFA
<4500 MWD/MTU
900541.22
Figure 12 (s/91)




5
7]
= A, ¢ . 1 - ¢
a S ‘ S i
8 &
3
z - &
o e icd »
a . -
8 ’ds - ‘
N 1.60
c
3, *
N s~ Two Loop and “ "
< : Single Loop Operation D . .
1.50 B < 1= - . - i
- -
E -
-l -
m B . B
£ 140 - - N SR N S
g - - =
[+] e~
L &
- oo, R = = *
! g 1.30 Power  Limit i i : — —~
25 .1.54 : g
47 145 : -
65 1.38 - :
p 85 1.33 - '» _ S W W - : b
o =
o
— . « . ~ A
~ 20 30 - 40 . 50 S .. 60 " - .70 80 . 90 100" 110
:g e 7 R B
1 P - L.
~3 . .
2 ’ Percent of Rated Power
< ( ~T ' . S
;3 Reduced Power MCPR Operating Limit

Versus Percent of Rated Power ‘
TSSS, RPT Operable, Bypass Operable |
ANF 9x9 LFA . . }

<4500 MWD/MTU 900541.23 |

~ .

. .Flgureis' . .
2




Z nun - Jesjonn uoibujysep

- 61 -

0 "A3¥ L-T6 Y102

MCPR Operating Limit

1.60

1.50

1.40°

1.30

1.20

Percgnt of Rated Power

Reduced Power MCPR Operaling Limit
Versus Percent of Rated Power
NSS, RPT Operable, Bypass Operable
ANF 8x8, ANF 9x9, GE 8x8, GE11 LFA, SVEA 96 LFA
24500 MWD/MTU

Flgure 14

— k“
\‘\ —
P
.“\ Two Loop and
e Ny Single Loop Operatlon
- - G - — e
Py, -
By
—
~J=
—P~— — -sVEA-aB-tFA
MCPR MCPR P -
Operating Limk Opetating
ANF &8, ANF O  Limk —
Powst GEB818,GEVILFA SYEASSLFA —
25 154 159 o R g =g
47 1.44 1.49 cEdealGEr A
65 1.36 1.41 ~
85 130 135 -
104 1.24 1.29
, b4
20 30 40 : 50 60 70 80 90 100

110 9

900541.24
(591)




i

s
4]
2
3
Q
[nd
(o]
3
=
e
23
®
4]
-
L}
c
3
=
N

- 02 -

s

0 "A3¥ L-T16 ¥10D

MCPR Operating Limit

1.10

1.50

1.40

1.30

1.20

“: ) ; !': j B : » o : :;1 = 'i»’!."':k’:??: ; ‘: &2 “i‘ < "‘ ‘;‘
§ kY . . .
L4
— -j s‘z -
-~ ~ «
E
- Two Loop and ] .
Single Lodp Operation |
e
N
-
- o § .
o] N .
e =% LE o~ s
MCPR <
Qpersting o
Powsr  Limit b~
25 1.57 -~
47 147 -
65 139 - -
85 1.33 =
104 1.26 . =
20 30 5 . - .60 70 " 80 90 100 “110
L ” Percent of Rated Power '
= Réduced Power MCPR Operating Limit
. Versus Percent of Rated Power
NSS, RPT Operable, Bypass Operable .
ANF 9x9 LFA :
24500 MWD/MTU
-7 ’ 900.5¢l.25
- Flgure 15 o)



2 un - 1eajonN uojbulysep

..'[2..

0 "A3¥ L-16 ¥10D

.

MCPR Operating Limit

1.70

1.60

1.50

1.40

1.30

I

Percent of Rated Power

Reduced Power MCPR Operaling Limit
Versus Percent of Rated Power
TSSS, RPT Operable, Bypass Operable
. ANF 8x8, ANF 9x9, GE 8x8, GE11 LFA, SVEA 96 LFA
24500 MWD/MTU

Flgure 16

Two Loop and
-~ Single Loop Operatlion
2 AR
“\ R
P - ‘."\
-y
- <
g
. - B
MCPA uCPR ~a

Operating Limk  Opersting — "

ANF O3, ANFOI9  Limk SUEAYSE.LEA
Power GE 018, GENILFA SVEASSLFA
25 1.56 1.63 -~
47 1.46 1.53 —~ =
65 1.38 145 - '
85 1.33 1.40 ANEHxBl ANEldX y
104 1.28 135 XS GERTLE

aat
4
20 30 40 50 60 .. 10 80 a0 100

110 e

900541.26
591)




5
S
‘g: T : { ) \f.xu,‘ .»f:‘fifg'; ¢ 3 y p
o o - T
3 “o. .
o st
@ .
m 3
3 1.60 -
S =5
— "
=~ Two Loop and V.
n T Single Loop Operation X .
1.50 - ~ : t '
: - - . - T
E =
j .y
o)
£ 140 B N I o
§ " - - By -«
- MCPR - —t—- ~ .
l\'> O : " Operating — Iz —
[td Power  Limit : — -
N = = :
1 % 1.30 25 1.58 - =9
= - 47 149 JE =
65 1.42 —{ " ha
85 1.37 ct
104 1.32 : o i
1.20 : ‘ : : P ‘
o . .
2 : ‘ p - . .
> 20 30 40 50 ;- 60 .70 80 90 100 110 .
© . e e '
—
4 :
- Percent of Rated Power
m . . .
-l - N
: Reduced Power MCPR Operatlng Limit
o Versus Percent of Rated Power
TSSS, RPT Operable, Bypass Operable :
ANF 9x9 LFA ¢
24500 MWD/MTU 900541.27
§5791)
Flgure 17 "

. » .




Z uun - seajonpN uo)buiysem

1.7
1.6
E
-
2_ 15
®
Q
Q-‘
. o
[14
o 5 14
. =
1.3
n o
o
~
pro]
O
fy
]
~J
-
m
-~
’ [an)

- ;' .
~ > : = -
o2 ~*
| JRANY DN DU R JRANNC DU DU NN |
1 1 1 1 1 P 1 |
e Two Loop and Single
o~ Loop Operation -
-~
- Sy
- s
- -
= ©
N .
—Pe LIS
o SYERSELEA
e S .
— o 2
i S : =
MCPR uces I &
OPERATING LIMIT OPERATING - . L — ~ ;
POWER 2223?&2:? LFA_SVEASSLFA - ANEgx8-ANF{9xp, -
25  1.61 1.67 - GEBXB,IGETHLHA ~d ~
47 1.51 1.57 S N
104 1.27 1.33 b =
Ny
- —
1
.G l
20 30 a . . 50 g0 70 80 90 100 9
Percent of Rated Power
Reduced Power MCPR Operating Limit
Versus Percent of Rated Power
FFTR Operation
NSS, RPT Operable, Bypass Operable
- ANF 8x8, ANF 9x9, GE 8x8, GE11 LFA, SVEA 96 LFA
900541.30
(4591)

Figure 18



Z uun - Jeajony uoibuiysem

- be -

0 "A3Y L[-16 Y102

MCPR Ogerating Limit

1.6

1.5

14

13

1.2

40

»

PR

Reduced Power MCPR Operating Limit
Versus Percent of Rated Power

NSS, RPT Operable, Bypass Operable

Percent of Rated Power

FFTR Operatlon

ANF 9x9 LFA

Figure 19

r 4 L) { -
B ’ . - AN oyt .o .
EEEEEm———
e S D 1
T Two Loop and Single
Loop Operation
~—
iy
et
.,
-
"4 ;‘\
. g
MCPR * SO
e OPERATING -
POWER LT > -J: -
25 1.63 P~
Y 1.53
104 1.29
— e
: £ ) . 7 ‘
20 30 - 50 ° 60 . "70°¢ 80 90 100.

rLs



Z Hun - JeajonN uoibuysem

MCPR Operating Limit

- G2 -

0 "A3d L-T6 ¥10)

1.7

1.6

1.5

1.4

1.3

41

1 N
| DN DR DN DN JUNU DU NIV A DN |
i 1 ) § 1 1 1 1 | il | 1
Two Loap and Single
Loop Operation
AR e
o — -
R, 20
— - — SUEROBLIFA
_—
.
R
S —
1 MCPR MCPAR
] OPERATING LIMT OPERATING J o e Iy e
—] ANF8s8, ANFSx9 Lt | e
:" POWER GEB8x8,GE11 LFA SVEA 96 LFA |
- 25 1.50 156 | ERyBI ANF 5YY, -
— 47 1.43 1.49 GE8Y8; IGHITICE - i 4
—1 104 1.27 1.33
0 30 40 50 60 70 80 a0 100

Percent of Rated Power

Reduced Power MCPR Operating Limit
Versus Percent of Rated Power
NSS, RPT Inoperable, Bypass Operable
ANF 8x8, ANF 9x9, GE 8x8, GE11 LFA, SVEA 96 LFA
<4500 MWD/MTU

Figure 20




Z uun - Jesjonn uo)buIYsSEM

_92..

0 "A3Y¥ L-T6 ¥10D

MCPR Operating Limit

»

1.6

1.5

14

13

1.2

. & s
: ST A d T
et Two Loop and -
-
~ Single Loop Operation
e e e e e
-
B,
MCPR ==t
OPERATING
POWER  LIMIT
25 « 1.57
47 1.50
104 1.33 :
20 30 40 100

50 60 70 80 90

- .
- &

Percent of Rate;i Power

Reduced Power MCPR Operating Limit
Versus Percent of Rated Power
NSS, RPT Inoperable, Bypass Operable
ANF 9x9 LFA
<4500 MWD/MTU

Flgure 21




Z 1un - JeajonN uoibuiysem

..LZ..

0 "A3¥ L-16 ¥10D

MCPR Operating Limit

1.7

1.6

1.5

14

13

s | -
wa = 7 }3
1 1 ] i i 1 1 | S | ¥
| | 1 | | 1 1 1 l* 1 |
Two Loop and Single
Loop Operation
=" _
B,
 ® )
<= SVEA-G8LFA
) —_—
—H MCPR MCPR ~ T d
| ] OPERATING LIMIT OPERATING i
ANF 8x8, ANF 9x9 LT
POWER GE 8x8, GE11LFA SVEASSLFA I -
= 25 154 162 | ANFRIGTARNEBYS, - S o
= a7 1.47 1.55 GH 88 GEITEF -
1 104 1.31 1.39
20 30 40% 50 60 70 80 20 100

Percent of Rated Power

Reduced Power MCPR Operating Limit
Versus Percent of Rated Power
NSS, RPT Inoperable, Bypass Operable

24500 MWD/MTU

Flgure 22

ANF 8x8, ANF 9x9, GE 8x8, GE11 LFA, SVEA 96 LFA

800541.34
(391)




.z uun - JeajonN uoibuiysepm

- 82 -

0 "A3¥ L-16 ¥10D

MCPR Operating Limit

1.6

1.5

14

1.3

1.2

. 3 . .
. AT : 4 .
~. ~ .
‘\
- Two Loop and
- _Single Loog Operation
MCPR
OPERATING
POWER  LIMIT
25 1.61
47 1.54
104 137 ==
- \.@ - 14 - ;’::" -
20 30 40 50 60 - 70 .. 80 . ¢ 90» 100

€« !

:=+ ' percent of Rated Power

"Reduced Power MCPR Operating Limit
Versus Percent of Rated Power
NSS, RPT Inoperable, Bypass Operable
+ANF 9x9 LFA
24500 MWD/MTU

SN E

Y

Flgure 23




2 nupn - JeajonpN uojbuiysep

Two Loop and Single
Loop Operation
Oy P
1.6 -

E o

s’ P~ —

o |y

£ 15 ~— SVEA-08-LFA

g I -

[ j— ~

o B

o ~ P =

] E — =
o 14
© (EJ — MCPR MCPR . e d
1 . OPERATING LIMIT OPERATING P
ANF 8x8, ANF 9x9 LT ~
[ POWER GE 8x8, GE11 LFA SVEA96LFA -
25 1.54 1.62 ANF BB ANE EXY, -
3 47 1.47 1.65 8X8TBENTEF ~t=
“I-H 104 1.31 1.39 T

o 20 30 40 50 60 70 80 90 100
=} .
” -
2 Percent of Rated Power
4
pre
2 Reduced Power MCPR Operating Limit
: Versus Percent of Rated Power
o NSS, RPT Operable, Bypass Inoperable

ANF 8x8, ANF 9x9, GE 8x8, GE11 LFA, SVEA 96 LFA
<4500 MWD/MTU

Figure 24




Z hun - JeajonN uoibuysem

- 0t -~

0 "A3Y¥ L-16 ¥10D

MCPR Operating Limit

1.6

1.5

14

1.3

1.2

N oo

.

‘ —
g Two Loop and )
[ ~ Single Loop Operation .
R
— S
o
MCPR
OPERATING = ’
POWER  LIMIT
25 1.59
47 1.52 |
104 1.36 l
20 30 40 ' 100

50 60 70 80 90

Percent of Rated Power

Reduced Power MCPR Operating Limit
Versus Percent of Rated Power
NSS, RPT Operable, Bypass Inoperable
ANF 9x9 LFA
<4500 MWD/MTU

Figure 25




&
7]
T
3
Q
o
3
Z
c
o
®
o
=
.
[ o
3.
-~
%)

- 1€ -

0 "A3Y¥ L-16 ¥10D

MCPR Operating Limit

1.7

1.6

1.5

1.4

1.3

’ .:" . ' Z;."? t ‘”J' ; v-:
: ) *‘ ‘1“1:“: . 7 -
oo et ) ‘ o ; N
- - "19 "
= EEEEEEEER
Oy <
Two Loop and Single
= Loop Operation
— PRRRARAERRARAN
- ..\ e,
T = g
k‘ P
-~ ~ SYEA-SH-LIFA
P o
P, \‘
NEBKBIANE 8
EXLLE
—1] MCPR MCPR -
1 OPERATING LUAT OPERATING
—1 ANF 8x8, ANF 929 LT
[—1] __POWER GE 818, GE11LFA SVEA 98 LFA .
— 25 1.58 1.68
e 47 1.51 1.61
1 104 1.35 145
20 30 40 50 60 & 70 80 a0 100

Percent of Rated Power

=

Reduced Power MCPR Operaling Limit
Versus Percent of Rated Power
NSS, RPT Operable, Bypass Inoperable
ANF 8x8, ANF 9x9, GE 8x8, GE11 LFA, SVEA 96 LFA
24500 MWD/MTU

Flgure 26

900541.38
(91)



Z wun - sesjonn uoibuIysem

- 2¢ -

0 “A3¥ £-16 ¥102

MCPR Operating Limit

1.6

1.5

1.4

13

1.2

Oy
B, >
— Two Loop and _
Single Loop Operation §I-
- et
-~
o 4
MCPR
OPERATING

POWER  LIMIT
25 1.63
47 1.56

104 1.40 -
20 50 60 70 80 90 100

30 40

Percent of Flated Power

Reduced Power MCPR Operating Limit

Versus Percent of Rated Power

NSS, RPT Operable, Bypass Inoperable

ANF 9x9 LFA

24500 MWD/MTU

Flgure 27

@

90054739

1591)




-
[
»
. o
.
. ue
MY e
-t
.

. e
\J “ -
« "

m 4.0 LINEAR - HEAT GENERATION RATE (LHGR) LIMIT FOR USE IN TECHNICAL |
SPECIFICATION 3.2.4 ,

The LHGR 1imit for use in ~Techm‘ca1 Specification 3.2.4 for GE
initial core fuel shall not exceed 13.4 kw/ft. The LHGR limit for
use in Technical Specification 3.2.4 for reload fuel shall not
exceed the values shown in Figures 28, 29, 30, 31 and 32.
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