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This Report has been prepared in accordance with the requirements of Technical Specification
5.6.5. The Core Operating Limits have been developed using the NRC approved methodologies
specified in Section 5.6.5 b of the Palo Verde Unit 1 Technical Specifications.

AFFECTED PVNGS TECHNICAL SPECIFICATIONS

3.1.1 Shutdown Margin (SDM) - Reactor Trip Breakers Open
3.1.2 Shutdown Margin (SDM) - Reactor Trip Breakers Closed
3.14 Moderator Temperature Coefficient (MTC)

3.1.5 Control Element Assembly (CEA) Alignment

3.1.7 Regulating CEA Insertion Limits

3.1.8 Part Length CEA Insertion Limits

3.2.1 Linear Heat Rate (LHR)

3.23 Azimuthal Power Tilt (Tg)

3.2.4 Departure From Nucleate Boiling Ratio (DNBR)
3.2.5 Axial Shape Index (ASI)
3.3.12 Boron Dilution Alarm System (BDAS)

3.9.1 Boron Concentration
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ANALYTICAL METHODS

Revision §

The analytical methods used to determine the core operating limits shall be those previously
reviewed and approved by the NRC, specifically those described in the following documents:

Title Report No. Rev
1) CE Method for Control Element CENPD- N.A.
Assembly Ejection Analysis 0190-A
2) The ROCS and DIT Computer CENPD- N.A.
Codes for Nuclear Design 266-P-A
3) Modified Statistical Combina- CEN- 01-P-A
tion of Uncertainties 356(V)-P-A
4) System 80™™ Inlet Flow Distribu-  Enclosure N.A.
tion 1-P to LD-
82-054
5) Calculative Methods for the CE CENPD- N.A.
Large Break LOCA Evaluation 132
Model for the Analysis of CE and W
Designed NSSS
6) Calculative Methods for the CE CENPD- N.A.
Small Break LOCA Evaluation 137-P
Model
7) Fuel Rod Maximum Allowable CEN-372- N.A.
Pressure P-A
8) Arizona Public Service Com- NFMO002 0

pany PWR Reactor Physics Meth-
odology Using CASMO-4/
SIMULATE-3
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The cycle-specific operating limits for the specifications listed are presented below.

3.1.1 - Shutdown Margin (SDM) - Reactor Trip Breakers Open

The Shutdown Margin shall be greater than or equal to that shown in Figure 3.1.1-
1.

3.1.2 - Shutdown Margin (SDM) - Reactor Trip Breakers Closed

The Shutdown Margin shall be greater than or equal to that shown in Figure 3.1.2-
1.

3.1.4 - Moderator Temperature Coefficient (MTO)

The moderator temperature coefficient (MTC) shall be within the area of
Acceptable Operation shown in Figure 3.1.4-1.

3.1.5 - Control Element Assemblv (CEA) Alignment

With one or more full-length or part-length CEAs misaligned from any other
CEAs in its group by more than 6.6 inches, the minimum required MODES 1 and
2 core power reduction is specified in Figure 3.1.5-1.

3.1.7 - Regulating CEA Insertion Limits

One or more CEACs OPERABLE: With COLSS IN SERVICE, regulating CEA
groups shall be limited to the withdrawal sequence and to the insertion limits!
shown in Figure 3.1.7-1%; with COLSS QUT OF SERVICE, regulation CEA
groups shall be limited to the withdrawal sequence and to the insertion limits'!

shown in Figure 3.1.7-22,

! A reactor power cutback will cause either (Case 1) Regulating Group 5 or
Regulating Group 4 and 5 to be dropped with no sequential insertion of additional
Regulating Groups (Groups 1, 2, 3, and 4) or (Case 2) Regulating Group 5 or
Regulating Group 4 and 5 to be dropped with all or part of the remaining
Regulating Groups (Groups 1, 2, 3, and 4) being sequentially inserted. In either
case, the Transient Insertion Limit and withdrawal sequence specified in the
CORE OPERATING LIMITS REPORT can be exceeded for up to 2 hours.

’The separation between Regulating Groups 4 and 5 may be reduced from the 90

inch value specified in Figures 3.1.7-1 and 3.1.7-2 provided that each of the

following conditions are satisfied:

Page 8 of 26



Revision &

PVYNGS UNIT 1 CORE OPERATING LIMITS REPORT

a) Regulating Group 4 position is between 60 and 150 inches withdrawn.

b) Regulating Group 5 position is maintained at least 10 inches lower than
Regulating Group 4 position.

c) Both Regulating Group 4 and Regulating Group 5 positions are maintained
above the Transient Insertion Limit specified in Figure 3.1.7-1 (COLSS In
Service) or Figure 3.1.7-2 (COLSS Out of Service)

3.1.8 - Part Length CEA Insertion Limits

One or more CEACs OPERABLE: The part length CEA groups shall be limited
to the insertion limits shown in Figure 3.1.8-1.

3.2.1 - Linear Heat Rate (LHR)

The linear heat rate limit of 13.1 kW/ft shall be maintained.

3.2.3 - Azimuthal Power Tilt vy

The AZIMUTHAL POWER TILT (Tq) shall be less than or equal to the limit in
Figure 3.2.3-1 with COLSS IN SERVICE.

3.2.4 - Departure From Nucleate Boiling Ratio (DNBR)

COLSS IN SERVICE and Both CEACs INOPERABLE - Maintaining COLSS
calculated core power less than or equal to COLSS calculated core power
operation limit based on DNBR decreased by the allowance shown in Figure
3.2.4-1.

COLSS OUT OF SERVICE and Either One or Both CEACs are OPERABLE -
Operating within the region of acceptable operation of Figure 3.2.4-2 using any
operable CPC channel.

COLSS OUT OF SERVICE and CEACs INOPERABLE - Operating within the
region of acceptable operation of Figure 3.2.4-3 using any operable CPC channel.
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3.2.5 - Axial Shape Index (ASD

The core average AXIAL SHAPE INDEX (ASD) shall be maintained within the
following limits:

COLSS OPERABLE
-0.18 < ASI £0.16 for power > 50%
-0.28 < ASI < 0.16 for power < 50%

COLSS OUT OF SERVICE (CPC)
-0.10<ASI<0.10

3.3.12 - Boron Dilution Alarm System (BDAS)

With one or both start-up channel high neutron flux alarms inoperable, the RCS
boron concentration shall be determined at the applicable monitoring frequency
specitied in Tables 3.3.12-1 through 3.3.12-53.

3.9.1 - Boron Concentration

The boron concentration of all filled portions of the Reactor Coolant System and the
refueling canal shall be maintained at a uniform concentration = 3000 ppm.

Page 10 of 26



SHUTDOWN MARGIN (% AK/K)

PVNGS UNIT | CORE OPERATING LIMITS REPORT Revision 5

FIGURE 3.1.1-1
SHUTDOWN MARGIN VERSUS COLD LEG TEMPERATURE
REACTOR TRIP BREAKERS OPEN
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PVNGS UNIT 1 CORE OPERATING LIMITS REPORT Revision 3

FIGURE 3.1.4-1
MTC ACCEPTABLE OPERATION, MODES 1 AND 2
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MINIMUM REQUIRED POWER REDUCTION
(% OF RATED THERMAL POWER)

PVNGS UNIT 1 CORE OPERATING LIMITS REPORT

30

25

Revision 5

FIGURE 3.1.5-1
CORE POWER LIMIT AFTER CEA DEVIATION*
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PART LENGTH CEA POSITON (INCHES WITHDRAWN)

PVNGS UNIT | CORE OPERATING LIMITS REPORT Revision 5
FIGURE 3.1.8-1
PART LENGTH CEA INSERTION LIMITS
VERSUS THERMAL POWER
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AZIMUTHAL POWER TILT (%)
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FIGURE 3.2.3-1
AZIMUTHAL POWER TILT VERSUS THERMAL POWER
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FIGURE 3.2.4-1
COLSS DNBR OPERATING LIMIT
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CPC MINIMUM DNBR
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DNBR MARGIN OPERATING LIMIT BASED ON

FIGURE 3.2.4-2

Revision 5

THE CORE PROTECTION CALCULATORS
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CPC MINIMUM DNBR
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FIGURE 3.2.4-3

DNBR MARGIN OPERATING LIMIT BASED ON

THE CORE PROTECTION CALCULATORS

Revision 5

(COLSS OUT OF SERVICE, CEAC’s INOPERABLE)
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Table 3.3.12-1

REQUIRED MONITORING FREQUENCIES FOR BACKUP BORON
DILUTION DETECTION AS A FUNCTION OF OPERATING
CHARGING PUMPS AND PLANT OPERATIONAL MODES FOR K¢ > 0.98

OPERATIONAL Number of Operating Charging Pumps
MODE 0 1 2 3

3 12 hours 0.5 hours ONA ONA
4 not on SCS 12 hours 0.5 hours ONA ONA
5 not on SCS 8 hours 0.5 hours ONA ONA
4 & 5 on SCS ONA ONA ONA ONA

Notes:  SCS = Shutdown Cooling System
ONA = Operation Not Allowed
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Table 3.3.12-2

REQUIRED MONITORING FREQUENCIES FOR BACKUP BORON
DILUTION DETECTION AS A FUNCTION OF OPERATING
CHARGING PUMPS AND PLANT OPERATIONAL MODES FOR 0.98 = K ¢ > 0.97

OPERATIONAL Number of Operating Charging Pumps
MODE 0 1 2 3

3 12 hours 1 hour 0.5 hours ONA
4 not on SCS 12 hours 1.5 hours 0.5 hours ONA
5 not on SCS 8 hours 1.5 hours 0.5 hours ONA
4 & 5 on SCS 8 hours 0.5 hours ONA ONA

Notes:  SCS = Shutdown Cooling System
ONA = Operation Not Allowed
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Table 3.3.12-3

REQUIRED MONITORING FREQUENCIES FOR BACKUP BORON
DILUTION DETECTION AS A FUNCTION OF OPERATING
CHARGING PUMPS AND PLANT OPERATIONAL MODES FOR 0.97 2 K¢¢> 0.96

Number of Operating Charging Pumps

OPERATIONAL

MODE 0 1 2 3

3 12 hours 2.5 hours 1 hour ONA

4 not on SCS 12 hours 2.5 hours 1 hour 0.5 hours
5 noton SCS 8 hours 2.5 hours 1 hour 0.5 hours
4 & 5 on SCS 8 hours 1 hour ONA ONA

Notes: SCS = Shutdown Cooling System
ONA = Operation Not Allowed
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Table 3.3.12-4

REQUIRED MONITORING FREQUENCIES FOR BACKUP BORON
DILUTION DETECTION AS A FUNCTION OF OPERATING
CHARGING PUMPS AND PLANT OPERATIONAL MODES FOR 0.96 > K > 0.95

Number of Operating Charging Pumps

OPERATIONAL

MODE 0 1 2 3

3 12 hours 3 hours 1 hour 0.5 hours
4 not on SCS 12 hours 3.5 hours 1.5 hours 0.75 hours
5 not on SCS 8 hours 3.5 hours 1.5 hours 0.75 hours
4 & 5 on SCS 8 hours 1.5 hours 0.5 hours ONA

Notes:  SCS = Shutdown Cooling System
ONA = Operation Not Allowed
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Table 3.3.12-5

REQUIRED MONITORING FREQUENCIES FOR BACKUP BORON
DILUTION DETECTION AS A FUNCTION OF OPERATING
CHARGING PUMPS AND PLANT OPERATIONAL MODES FOR K¢ < 0.95

OPERATIONAL Number of Operating Charging Pumps
MODE 0 1 2 3

3 12 hours 4 hours 1.5 hours 1 hour
4 not on SCS 12 hours 4.5 hours 2 hours 1 hour
S not on SCS » 8 hours 4.5 hours 2 hours 1 hour
4 & 5 on SCS 8 hours 2 hours 0.75 hours ONA
6 24 hours 1.5 hours ONA ONA

Notes:  SCS = Shutdown Cooling System
ONA = Operation Not Allowed
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This Report has been prepared in accordance with the requirements of Technical Specification
5.6.5. The Core Operating Limits have been developed using the NRC approved methodologies
specified in Section 5.6.5 b of the Palo Verde Unit 2 Technical Specifications.

AFFECTED PVYNGS TECHNICAL SPECIFICATIONS

3.1.1 Shutdown Margin (SDM) - Reactor Trip Breakers Open
3.1.2 Shutdown Margin (SDM) - Reactor Trip Breakers Closed
3.14 Moderator Temperature Coefficient (MTC)

3.15 Control Element Assembly (CEA) Alignment

3.1.7 Regulating CEA Insertion Limits

3.1.8 Part Length CEA Insertion Limits

321 Linear Heat Rate (LHR)

3.23 Azimuthal Power Tilt (T

324 Departure From Nucleate Boiling Ratio (DNBR)
3.2.5 Axial Shape Index (ASD
3.3.12 Boron Dilution Alarm Sysiem (BDAS)

3.0.1 - Boron Concentration
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ANALYTICAL METHODS

The analytical methods used to determine the core operating limits shall be those previously
reviewed and approved by the NRC, specifically those described in the following documents:

Title Report No. Rev Date Supplement
1) CE Method for Control Element CENPD- N.A. January 1976 N.A.
Assembly Ejection Analysis 0190-A
.2) The ROCS and DIT Computer "CENPD- * N.A. - ~ April 1983 " N.A.
Codes for Nuclear Design 266-P-A ‘ i
3) Modified Statistical Combina- CEN- 01-P-A May 1588 N.A.
tion of Uncertainties 356(V)-P-A
4) System 80™ Iplet Flow Distribu-  Enclosure N.A. February 1993 1-P
tion 1-Pto LD-
82-054
5) Calculative Methods for the CE CENPD- N.A. June 1985 3-P-A
Large Break LOCA Evaluation 132
Model for the Analysis of CE and W
Designed NSSS
6) Calculative Methods for thé CE CENPD- N.A. January 1977 1-P
Small Break LOCA Evaluation 137-P
Model
7) Fuel Rod Maximum Allowable CEN-372- N.A. May 1990 N.A.
Pressure P-A
8) Arizona Public Service Com- NFMO002 0 September N.A.
pany PWR Reactor Physics Meth- 1999
odology Using CASMO-4/
SIMULATE-3
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Title Report No.  Rev Date

9) Technical Manual for the CENTS CE-NPD N.A. June 1993
Code 282-P-A
Vols. 1-3
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The cycle-specific operating limits for the specifications listed are presented below.

3.1.1 - Shutdown Margin (SDM) - Reactor Trip Breakers Open

The Shutdown Margin shall be greater than or equal to that shown in Figure 3.1.1-
1.

3.1.2 - Shutdown Margin (SDM) - Reactor Trip Breakers Closed

The Shutdown Margiu shall be greater than or equal to that shown in Figure 3.1.2-
1.

3.1.4 - Moderator Temperature Coefficient ( MTCO)

The moderator temperature coefficient (MTC) shall be within the area of
Acceptable Operation shown in Figure 3.1.4-1.

3.1.5 - Control Element Assembly (CEA) Alignment

With one or more full-length or part-length CEAs misaligned from any other
CEAs in its group by more than 6.6 inches, the minimum required MODES 1 and
2 core power reduction is specified in Figure 3.1.5-1.

3.1.7 - Regulating CEA Insertion Limits

One or more CEACs OPERABLE: With COLSS IN SERVICE, regulating CEA
groups shall be limited to the withdrawal sequence and to the insertion limits !
shown in Figure 3.1.7-1%; with COLSS OUT OF SERVICE, regulation CEA
groups shall be limited to the withdrawal sequence and to the insertion limits !
shown in Figure 3.1.7-22.

I'A reactor power cutback will cause either (Case 1) Regulating Group 5 or
Regulating Group 4 and S to be dropped with no sequential insertion of additional
Regulating Groups (Groups 1, 2, 3, and 4) or (Case 2) Regulating Group 5 or
Regulating Group 4 and 5 to be dropped with all or part of the remaining
Regulating Groups (Groups 1, 2, 3, and 4) being sequentially inserted. In either
case, the Transient Insertion Limit and withdrawal sequence specified in the
CORE OPERATING LIMITS REPORT can be exceeded for up to 2 hours.

’The separation between Regulating Groups 4 and 5 may be reduced from the 90
inch value specified in Figures 3.1.7-1 and 3.1.7-2 provided that each of the
following conditions are satisfied:
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a) Regulating Group 4 position is between 60 and 150 inches withdrawn,

b) Regulating Group 5 position is maintained at least 10 inches lower than
Regulating Group 4 position.

¢) Both Regulating Group 4 and Regulating Group 5 positions are maintained
above the Transient Insertion Limit specified in Figure 3.1.7-1 (COLSS In
Service) or Figure 3.1.7-2 (COLSS Out of Service)

3.1.8 - Part Length CEA Insertion Limits

One or more CEACs OPERABLE: The part length CEA groups shall be limited
to the insertion limits shown in Fi gure 3.1.8-1.

3.2.1 - Linear Heat Rate (LHR)

The linear heat rate limit of 13.1 kW/ft shall be mainiained.

3.2.3 - Azimuthal Power Tilt (T
g

The AZIMUTHAL POWER TILT (T q) shall be less than or equal to the limit in
Figure 3.2.3-1 with COLSS IN SERVICE.

3.2.4 - Departure From Nucleate Boiling Ratio (DNBR)

COLSS IN SERVICE and Both CEACs INOPERABLE - Maintaining COLSS
calculated core power less than or equal to COLSS calculated core power

operation limit based on DNBR decreased by the allowance shown in Figure
3.24-1.

COLSS OUT OF SERVICE and Either One or Both CEACS are OPERABLE -
Operating within the region of acceptable operation of Figure 3.2.4-2 using any

operable CPC channel.

COLSS OUT OF SERVICE and CEACs INOPERABLE - Operating within the
region of acceptable operation of Figure 3.2.4-3 using any operable CPC channel.
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3.2.5 - Axial Shape Index (ASD

The core average AXIAL SHAPE INDEX (ASI) shall be maintained within the
following limits:

COLSS OPERABLE
-0.18 < ASI £ 0.16 for power > 50%
-0.28 < ASI < 0.16 for power < 50%

COLSS OUT OF SERVICE (CPC)
-0.10< ASI£0.10

3.3.12 - Boron Dilution Alarm System (BDAS)

With one or both start-up channel high neutron flux alarms inoperable, the RCS
boron concentration shall be determined at the applicable monitoring frequency
specified in Tables 3.3.12-1 through 3.3.12-5.

3.9.1 - Boron Concentration

The boron concentration of all filled portions of the Reactor Coolant System and the
refueling canal shall be maintained at a uniform concentration = 3000 ppm.
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FIGURE 3.1.1-1
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FIGURE 3.1.2-1
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FIGURE 3.1.4-1
MTC ACCEPTABLE OPERATION, MODES 1 AN D 2
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FIGURE 3.1.5-1

CORE POWER LIMIT AFTER CEA DEVIATION*

30 T 0§V 3V 17 I\{‘l’l L L | L Bk B L e !1 llllllll I lil‘lilllllll’Tlr
P I SRS W S —————— A— _
Z. X , L -
® ; ; ; | {60 MIN, 20.0%)
E“ —_ 20 b et ..A ....................... ~4..4 ....................... ' .....................
SH j z : : :
Qz
29 T
v |
o g
22 [
mé 15
25
SE |
o<
2|
=35
s 0F
_Z i
- g ]
5 -
I - /{10 MIN, 0.0%; ; ; Q |
O .... ....................... ....................... ..................... -
llllllllllll'lllli!‘ll)ll"ll|1l|llIlliiill’l'll'!Ill]l!]llll
0 10 20 30 40 50 60

TIME AFTER DEVIATIONL MINUTES
* WHEN CORE POWER IS REDUCED TO 55% OF RATED THERMAL

POWER PER THIS LIMIT CURVE, FURTHER REDUCTION IS NOT
REQUIRED.

Page 14 of 26



¢

97 3o g1 98ed

(NMVEAHLIM STHOND NOILISOd VAD

o“m o"o 06 cmmH OMﬂ

7

o“m o“@ o"o cﬂ o_mﬂ

(HOIAYHS NI SST0D) |
JHMOd TYINIHHL SOSIHA SLINIT NOLLYHESNI VAD
[-L71°¢ HdNDId

LACdHY SLIATT ONILVYIJO FI0D € LINN SDNAJ

# UOTSTIASY

24dN0o¥d ¥ dNO¥O
0 0€ 09 06 0Z1 OSL O Q¢ 09 06 OCY OSI ¢ 0¢ 09 06 Ocl OS]
} } i i § } [ i 1 i } ] I /] ) || i }
| a— T i 1 | i : ! : 1 i 1 1
I dN0¥D ¢ dNO¥H ¢ dnodo
T I ¥ T T T T T T i T T 1 T T 00
S SO SRS ST SN SV .............. D RN SO SO SO SO ........ ..... - 10
-
E % WS TN A V- 8
m . IH y
o 58 128
: : 55 155
: : HERVEI B = D
IR R S S PN HAMIF IIEL AT Bl SO Sl .M@WM®r €0
P i H - I
; : SR T
: : rﬂ m ' WM
; ; > < P BE0
: : t0m o =I L
e ARETECTSS DISTRTTE SECPPRIR PEERPRLE SSRERE: D ESCRRERT SSPPERRI-TRPRRPRE CEPPPRRE-SERRIVIT! EERELE LRy IiAS.RSrNu-l ﬁdo
: . %] R
S 25 %
100°09 0T i3 i @
100'89 ST°0 = 12
e QO QEQ- i B R 3 nm = €0
.00°8 SE°0 A S
00°v6 oo 15 H 2
00°201 sto *Z L
........ OOTIY - 60 . RGN B L 1E g
B 00°0cT T ES0 = HI= 90
00821 09°0 HER
00°LET §9°0 1
: : ” : 00°SPT S (V5 | . . '
T = Y A | . (TS Y S e A
E&mqwﬁ_g musuzd ‘(uonoex r@ ; 5
: P vgzouw .5»5&“ L
E
O .w. ................................................................................ “, ..... p WQ
QoA PSU mPSﬁEm i
i
1
_u?bSOQAO,m WH~A~M<UE&&< MOm -
|
| B
= bwm 7®mﬁQmm7mm,h©ZH®Om mmmw ......................................... b 60
| | {
. . |
. : [
: : o
I i ; i i i ] i L i i i i i i 0’1

HHIMOd TYINIHHL d41VY 40 NOILDOV ]




9z Jo 91 s8ed

, ) AZ\(?\MQ.@.;) SHHONID NOILISOd vdo
q QW o"o o“o OM; owﬁ cjc“m o% o“m omﬁ owﬁ

!
T dNodO ¥ 409D
0 0S¢ 09 06 OTI 0ST O 0 09 06 0TI OS1 O OE 09 06 0TI OSI
L } i ) ! 1 { ] 1 1 | S i ] } } 1 i
t I i ] 1 i P I f I t ] 1 i ] 1 i
1dN0¥H € dNoY¥o ¢ dno¥O
T T T T T T g T T Tt T 1 00
H .
O
G
N e
: 22281 6%
m mE21 88
| ST a3
ASEUUU TOUPOU SRR DU PTG SUURUUON SUSUOUE OO0 SUSSIS AU TR S VRO : WH@JHM@] co M
: ItZigr o o
| Eust 3% A
m SREs T2 =
H qumH- o Q O
e N 128128 vo Z
0009 0T'0 : 8 3 $
00°ZL €0 =T =
00°58 0€°0 R I -
OSSN S U 00°L6 §E0 1 2\ Pt E Jeg B
00°011 b0 Z : i o]
00721 b0 = : S o
Loosoeoser 2 o 0570 % Pz B
S oot o 1 sse B i = m
T I SITTRE -00° cnw....m ........ r.@wmm T TR e R A ....m.:l 90
: AE»E—::—B mo:u:d ?cauﬁhv : 0 H : W
“ vm:a.@ L 1amod | Z I %
: : : = 1
. : N B . oy ]
I O U N N s g B R T E T m ............................ “f ..... = N.O M
Qoﬁgo m0ho<mm< = P H_
azr&oﬁom whﬂﬁ&ﬁ&« i 1.
ﬁmzo:bmm zu m&ozaéemmm@é.m.._ ...... e e LI
i fd 0
l | } | I i ! I i i § _ i I | _ 01
(HOIAYES JO LNO SST0D)
JIMOd TVINIHHL SNSYHA SLIAIT NOLLIISNI VHOD
¢-L'T'e 4dNOId
t UOISTADY LIOdTY SLIAIT ONILYYEdO TJ0D T LINN SONAJ




IRFERSN

PART LENGTH CEA POSITON (INCHES WITHDRAWN)

- PVNGS UNIT 2 CORE OPERATING LIMITS REPORT

0.0

10.0

20.0

40.0

50.0

60.0

70.0

80.0

90.0

100.0

110.0

120.0

140.0

150.0

FIGURE 3.1.8-1
PART LENGTH CEA INSERTION LIMITS
VERSUS THERMAL POWER

Revision 4

AR B B T T T T T T ]
L 'ﬁi T«Néi'éﬁf'iﬁs'}éﬁﬁéﬁif&hﬁ?ﬁQ&iNéi&éﬁ
o SR SRS SR | R R T — 1
... 0PERA-T10N~---~~~--§ ---------- = - OPERATION - .
X UNTACCEPTABLE % RESTRICTED ]
o ONACCEPTABLE & gl ... RESIRICTED & ]
[ : £ ]
i LONG TERI\’I STEADY STATE INSERTION LIMITS ( 11255 INCHES) i
L OPERATION ACCEPTABLE }
I 1o o by g by g b, ! 1 ; ] iy

1.0 0.9 0.8 0.7 0.6

0.5 04 0.3 0.2 0.1 0.0

FRACTION OF RATED THERMAL POWER

Page 17 of 26



AZIMUTHAL POWER TILT (%)
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FIGURE 3.2.3-1

AZIMUTHAL POWER TILT VERSUS THERMAL POWER
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FIGURE 3.2.4-1
COLSS DNBR OPERATING LIMIT
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FIGURE 3.2.4-2
DNBR MARGIN OPERATING LIMIT BASED ON
THE CORE PROTECTION CALCULATORS
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FIGURE 3.2.4-3

DNBR MARGIN OPERATING LIMIT BASED ON

THE CORE PROTECTION CALCULATORS

Revision 4
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Table 3.3.12-1

Revision 4

REQUIRED MONITORING FREQUENCIES FOR BACKUP BORON
DILUTION DETECTION AS A FUNCTION OF OPERATING
CHARGING PUMPS AND PLANT OPERATIONAL MODES FOR K 4> 0.98

OPERATIONAL Number of Operating Charging Pumps
MODE oo 0 - 1 - ' 2 3
3 12 hours 0.5 hours ONA ONA
4 not on SCS 1Z hours 0.5 hours ONA ONA
5 not on SCS 8 hours 0.5 hours ONA ONA
4 & 50n SCS ONA ONA ONA ONA

Notes:  SCS = Shutdown Cooling System
ONA = Operation Not Allowed
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Table 3.3.12-2

REQUIRED MONITORING FREQUENCIES FOR BACKUP BORON
DILUTION DETECTION AS A FUNCTION OF OPERATING
CHARGING PUMPS AND PLANT OPERATIONAL MODES FOR 0.98 > K s> 0.97

OPERATIONAL Number of Operating Charging Pumps
MODE 0 1 2 3

3 12 hours 1 hour 0.5 hours ONA
4 not on SCS 12 hours 1.5 hours 0.5 hours ONA
5 not on SCS 8 hours 1.5 hours 0.5 hours ONA
4 & 50nSCS 8 hours 0.5 hours ONA ONA

Notes: ~ SCS = Shutdown Cooling System
ONA = Operation Not Allowed
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Table 3.3.12-3

REQUIRED MONITORING FREQUENCIES FOR BACKUP BORON
DILUTION DETECTION AS A FUNCTION OF OPERATING
CHARGING PUMPS AND PLANT OPERATIONAL MODES FOR 0.97 2 K> 0.96

Number of Operating Charging Pumps

OPERATIONAL

MODE | 0 1 2 3

3 12 hours 2.5 hours 1 hour ONA
4 not on SCS 12 hours 2.5 hours 1 hour 0.5 hours
5 not on SCS 8 hours 2.5 hours 1 hour 0.5 hours
4 & 50n SCS 8 hours 1 hour ONA ONA

Notes:  SCS = Shutdown Cooling System
ONA = Operation Not Allowed

Page 24 of 26



Revision 4

PVNGS UNIT 2 CORE OPERATING LIMITS REPORT

Table 3.3.12-4

REQUIRED MONITORING FREQUENCIES FOR BACKUP BORON
DILUTION DETECTION AS A FUNCTION OF OPERATING
CHARGING PUMPS AND PLANT OPERATIONAL MODES FOR 0.96 2 K > 0.95

Number of Operating Charging Pumps

OPERATIONAL

+ MODE | 0 i 2 3
3 | 12 hours 3 hours 1 hour 0.5 hours
4 noton SCS 12 hours 3.5 hours 1.5 hours 0.75 hours
5 not on SCS 8 hours 3.5 hours 1.5 hours 0.75 hours
4 & 5 on SCS 8 hours 1.5 hours 0.5 hours ONA

Notes:  SCS = Shutdown Cooling System
ONA = Operation Not Allowed
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Table 3.3.12-5

REQUIRED MONITORING FREQUENCIES FOR BACKUP BORON
DILUTION DETECTION AS A FUNCTION OF OPERATING
CHARGING PUMPS AND PLANT OPERATIONAL MODES FOR K¢ < 0.95

OPERATIONAL Number of Operating Charging Pumps

- MODE 0 . 1 5 - 3
3 12 hours 4 hours 1.5 hours 1 hour
4 not on SCS 12 hours 4.5 hours 2 hours 1 hour
5 not on SCS 8 hours 4.5 hours 2 hours 1 hour
4 & 5 on SCS 8 hours 2 hours (.75 hours ONA
6 24 hours 1.5 hours ONA ONA

Notes:  SCS = Shutdown Cooling System
ONA = Operation Not Allowed
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This Report has been prepared in accordance with the requirements of Technical Specification
5.6.5. The Core Operating Limits have been developed using the NRC approved methodologies
specified in Section 5.6.5 b of the Palo Verde Unit3 Technical Specifications.

AFFECTED PVNGS TECHNICAL SPECIFICATIONS

3.1.1 Shutdown Margin (SDM) - Reactor Trip Breakers Open
312 Shutdown Margin (SDM) - Reactor Trip Breakers Closed
3.14 Moderator Temperature Coefficient (MTC)

3.1.5 Control Element Assembly (CEA) Alignment

3.1.7 Regulating CEA Insertion Limits

3.1.8 Part Length CEA Insertion Limits

3.2.1 Linear Heat Rate (LHR)

3.23 Azimuthal Power Tilt (Tq)

3.24 Departure From Nucleate Boiling Ratio (DNBR)

325 Axial Shape Index (ASI)

3.3.12 Boron Dilution Alarm System (BDAS)

301 Boron Concentration
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ANALYTICAL METHODS

The analytical methods used to determine the core operating limits shall be those previously
reviewed and approved by the NRC, specifically those described in the following documents:

Title Report No. Rev Date Supplement
1) CE Method for Control Element CENPD- N.A. Janvary 1976 N.A.
Assembly Ejection Analysis 0190-A
2) The ROCS and DIT Computer CENPD- N.A. April 1983 N.A.
Codes for Nuclear Design 266-P-A
3) Modified Statistical Combina- CEN- 01-P-A May 1988 N.A.
tion of Uncertainties 356(V)-P-A
4) System 80™ Inlet Flow Distribu-  Enclosure N.A. February 1993 1-P
tion 1-P to LD-
8§2-054
5) Calculative Methods for the CE CENPD- N.A. June 1985 3-P-A
Large Break LOCA Evaluation 132
Model for the Analysis of CE and W
Designed NSSS
6) Calculative Methods for the CE CENPD- N.A. January 1977 t-p
Small Break LOCA Evaluation 137-P
Model
7) Fuel Rod Maximum Allowable CEN-372- N.A. May 1990 N.A.
Pressure P-A
8) Arizona Public Service Com- NFM002 0 September N.A.
pany PWR Reactor Physics Meth- 1999

odology Using CASMO-4/
SIMULATE-3
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Title Report No, Rey Date
9) Technical Manual for the CENTS CE-NPD N.A. June 1993
Code 282-P-A
Vols. 1-3

Revision 7

Supplement
1-P
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The cycle-specific operating limits for the specifications listed are presented below,

3.1.1 - Shutdown Margin (SDM) - Reactor Trip Breakers Open

The Shutdown Margin shall be greater than or equal to that shown in Figure 3.1.1-
I.

3.1.2 - Shutdown Margin {SDM) - Reactor Trip Breakers Closed

The Shutdown Margin shall be greater than or equal to that shown in Figure 3.1.2
1.

3.1.4 - Moderator Temperature Coefficient (MTC)

The moderator temperature coefficient (MTC) shall be within the area of
Acceptable Operation shown in Figure 3.1.4-1.

3.1.5 - Control Element Assembly (CEA) Alignment

With one or more full-length or part-length CEAs misaligned from any other
CEAs in its group by more than 6.6 inches, the minimum required MODES 1 and
2 core power reduction is specified in Figure 3.1.5-1.

3.1.7 - Regulating CEA Insertion Limits

One or more CEACs OPERABLE: With COLSS IN SERVICE, regulating CEA
groups shall be limited to the withdrawal sequence and to the insertion limits'
shown in Figure 3.1.7-1; with COLSS QUT OF SERVICE, regulation CEA
groups shall be limited to the withdrawal sequence and to the insertion limits?

shown in Figure 3.1.7-22.

! A reactor power cutback will cause either (Case 1) Regulating Group 5 or
Regulating Group 4 and S to be dropped with no sequential insertion of additional
Regulating Groups (Groups 1, 2, 3, and 4) or (Case 2) Regulating Group 5 or
Regulating Group 4 and 5 to be dropped with all or part of the remaining
Regulating Groups (Groups 1, 2, 3, and 4) being sequentially inserted. In cither
case, the Transient Insertion Limit and withdrawal sequence specified in the
CORE OPERATING LIMITS REPORT can be exceeded for up to 2 hours.

’The separation between Regulating Groups 4 and 5 may be reduced from the 90
inch value specified in Figures 3.1.7-1 and 3.1.7-2 provided that each of the
following conditions are satisfied:
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a) Regulating Group 4 position is between 60 and 150 inches withdrawn.

b) Regulating Group 3 position is maintained at least 10 inches lower than
Regulating Group 4 position.

c) Both Regulating Group 4 and Regulating Group 5 positions are maintained

above the Transient Insertion Limit specified in Figure 3.1.7-1 (COLSS In
Service) or Figure 3.1.7-2 (COLSS Out of Service)

3.1.8 - Part Length CEA Insertion Limits

One or more CEACs OPERABLE: The part length CEA groups shall be limited
to the insertion limits shown in Figure 3.1.8-1.

3.2.1 - Linear Heat Rate (LHR)

The linear heat rate limit of 13.1 kW/ft shall be maintained.

3.2.3 - Azimuthal Power Tilt (Tq)

The AZIMUTHAL POWER TILT (T shall be less than or equal to the limit in
Figure 3.2.3-1 with COLSS IN SERVICE.

3.2.4 - Departure From Nucleate Boiling Ratio (DNBR)

COLSS IN SERVICE and Both CEACs INOPERABLE - Maintaining COLSS
calculated core power less than or equal to COLSS calculated core power
operation limit based on DNBR decreased by the allowance shown in Figure
3.2.4-1.

COLSS OUT OF SERVICE and Either One or Both CEACs are OPERABLE -
Operating within the region of acceptable operation of Figure 3.2.4-2 using any
operable CPC channel.

COLSS OUT OF SERVICE and CEACs INOPERABLE - Operating within the
region of acceptable operation of Figure 3.2.4-3 using any operable CPC channel.
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3.2.5 - Axial Shape Index (ASD

The core average AXIAL SHAPE INDEX (ASI) shall be maintained within the
following limits:

COLSS OPERABLE
-0.18 < ASI £ 0.16 for power > 50%
-0.28 < AST < 0.16 for power < 50%

COLSS OUT OF SERVICE (CPC)
-0.10< ASI<0.10

3.3.12 - Boron Dilution Alarm System (BDAS)

With one or both start-up channel high neutron flux alarms inoperable, the RCS
boron concentration shall be determined at the applicable monitoring frequency
specified in Tables 3.3.12-1 through 3.3.12-3,

3.9.1 - Boron Concentration

The boron concentration of all filled portions of the Reactor Coolant System and the
refueling canal shall be maintained at a uniform concentration 2 3000 ppm.
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SHUTDOWN MARGIN (% AK/K)

PVNGS UNIT 3 CORE OPERATING LIMITS REPORT Revision 7

FIGURE 3.1.1-1
SHUTDOWN MARGIN VERSUS COLD LEG TEMPERATURE
REACTOR TRIP BREAKERS OPEN
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SHUTDONW MARGIN (% AK/K)

PVNGS UNIT 3 CORE OPERATING LIMITS REPORT Revision 7

FIGURE 3.1.2-1
SHUTDOWN MARGIN VERSUS COLD LEG TEMPERATURE
REACTOR TRIP BREAKERS CLOSED
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MODERATOR TEMPERATURE COEFFICIENT (x 10_4Ap/°F)
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PART LENGTH CEA POSITON (INCHES WITHDRAWN)

PVNGS UNIT 3 CORE OPERATING LIMITS REPORT Revision 7

40.0

50.0

60.0

70.0

80.0

90.0

100.0

110.0

120.0

130.0 |

140.0

150.0

FIGURE 3.1.8-1
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AZIMUTHAL POWER TILT (%)
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FIGURE 3.2.3-1
AZIMUTHAL POWER TILT VERSUS THERMAL POWER
(COLSS IN SERVICE)
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FIGURE 3.2.4-1
COLSS DNBR OPERATING LIMIT
ALLOWANCE FOR BOTH CEAC’s INOPERABLE
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CPC MINIMUM DNBR
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FIGURE 3.2.4-2

DNBR MARGIN OPERATING LIMIT BASED ON

THE CORE PROTECTION CALCULATORS

(COLSS OUT OF SERVICE, CEAC’s OPERABLE)

Revision 7
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CPC MINIMUM DNBR
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DNBR MARGIN OPERATING LIMIT BASED ON

FIGURE 3.2.4-3

THE CORE PROTECTION CALCULATORS
(COLSS OUT OF SERVICE, CEAC’s INOPERABLE)

Revision 7

3_6 rrrrrrrrr TP Ty Ty rIT oy Ty | LN L IRARERARER LIRS LILELI NI At TrrvrTy

3.5 F
34 b

33 |

3 O ||||||||| | FEEREREEE [FNESEREET Lisasisas lasnsagsg Joasaagaas lesansasy Lataarioeg

ANY'POWER LEVEL

' UNACCEPTABLE

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

. OPERATION

TTTT

ACCEPTABLE OPERATION

.

-0.10  -0.05 0.00 0.05 0.10 0.15

CORE AVERAGE ASI

Page 21 of 26



PVNGS UNIT 3 CORE OPERATING LIMITS REPORT

Table 3.3.12-1

Revision 7

REQUIRED MONITORING FREQUENCIES FOR BACKUP BORON
DILUTION DETECTION AS A FUNCTION OF OPERATING
CHARGING PUMPS AND PLANT OPERATIONAL MODES FOR K¢ > 0.98

Number of Operating Charging Pumps

OPERATIONAL

MODE 0 1 5 3

3 12 hours 0.5 hours ONA ONA
4 not on SCS 12 hours 0.5 hours ONA ONA
5 not on SCS 8 hours 0.5 hours ONA ONA
4 & 50nSCS ONA ONA ONA ONA

Notes:  SCS = Shutdown Cooling System
ONA = Operation Not Allowed
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Revision 7

PVNGS UNIT 3 CORE OPERATING LIMITS REPORT

Table 3.3.12-2

REQUIRED MONITORING FREQUENCIES FOR BACKUP BORON
DILUTION DETECTION AS A FUNCTION OF OPERATING
CHARGING PUMPS AND PLANT OPERATIONAL MODES FOR 0.98 > K¢ > 0.97

Number of Operating Charging Pumps

OPERATIONAL

MODE 0 1 2 3

3 12 hours 1 hour 0.5 hours ONA
4 not on SCS 12 hours 1.5 hours 0.5 hours ONA
5 not on SCS 8 hours 1.5 hours 0.5 hours ONA
4 & 5 on SCS 8 hours 0.5 hours ONA ONA

Notes:  SCS = Shutdown Cooling System
ONA = Operation Not Allowed
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Revision 7

PVNGS UNIT 3 CORE OPERATING LIMITS REPORT

Table 3.3.12-3

REQUIRED MONITORING FREQUENCIES FOR BACKUP BORON
DILUTION DETECTION AS A FUNCTION OF OPERATING
CHARGING PUMPS AND PLANT OPERATIONAL MODES FOR 0.97 2 K ¢> 0.96

Number of Operating Charging Pumps

OPERATIONAL

MODE 0 1 2 3

3 12 hours 2.5 hours 1 hour ONA
4 not on SCS 12 hours 2.5 hours 1 hour 0.5 hours
5 not on SCS 8 hours 2.5 hours 1 hour 0.5 hours
4 & 5 on SCS 8 hours 1 hour ONA ONA

Notes:  SCS = Shutdown Cooling System
ONA = Operation Not Allowed
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Revision 7

PVNGS UNIT 3 CORE OPERATING LIMITS REPORT

Table 3.3.12-4

REQUIRED MONITORING FREQUENCIES FOR BACKUP BORON
DILUTION DETECTION AS A FUNCTION OF OPERATING
CHARGING PUMPS AND PLANT OPERATIONAL MODES FOR 0.96 > K.¢> 0.95

Number of Operating Charging Pumps

OPERATIONAL

MODE 0 1 o 3

3 12 hours 3 hours 1 hour 0.5 hours
4 not on SCS 12 hours 3.5 hours 1.5 hours 0.75 hours
5 not on SCS 8 hours 3.5 hours 1.5 hours 0.75 hours
4 & 5 on SCS 8 hours 1.5 hours 0.5 hours ONA

Notes:  SCS = Shutdown Cooling System
ONA = Operation Not Allowed
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PVNGS UNIT 3 CORE OPERATING LIMITS REPORT

Table 3.3.12-5

Revision 7

REQUIRED MONITORING FREQUENCIES FOR BACKUP BORON
DILUTION DETECTION AS A FUNCTION OF OPERATING
CHARGING PUMPS AND PLANT OPERATIONAL MODES FOR K < 0.95

OPERATIONAL Number of Operating Charging Pumps
MODE 0 1 2 3

3 12 hours 4 hours 1.5 hours 1 hour
4 not on SCS 12 hours 4.5 hours 2 hours 1 hour
5 not on SCS 8 hours 4.5 hours 2 hours 1 hour
4 & 5 on SCS 8 hours 2 hours 0.75 hours ONA
6 24 hours 1.5 hours ONA ONA

Notes:  SCS = Shutdown Cooling System
ONA = Operation Not Allowed
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