
Technical Specification 5.6.5(d) 

A member of the STARS Alliance LLC 

Callaway  Diablo Canyon  Palo Verde  Wolf Creek 

Palo Verde 
Nuclear Generating Station 
5871 S. Wintersburg Road 
Tonopah, AZ 85354 

102-08096-MDD/MSC 
April 22, 2020 
 
 
ATTN: Document Control Desk 
U.S. Nuclear Regulatory Commission 
Washington, DC 20555-0001 
 
Subject: Palo Verde Nuclear Generating Station (PVNGS) Units 1, 2, and 3 

Docket Nos. STN 50-528, 50-529, and 50-530 
Unit 1 Core Operating Limits Report Revision 28 
Unit 2 Core Operating Limits Report Revision 23 
Unit 3 Core Operating Limits Report Revision 27 

Dear Sirs: 
 
Pursuant to PVNGS Technical Specifications, Section 5.6.5(d), enclosed are the Units 1, 2, and 
3 Core Operating Limits Report (COLR), Revisions 28, 23, and 27, respectively, which were 
made effective April 15, 2020.   
The changes implemented by these revisions are to the table in the Analytical Methods 
section of each unit’s COLR.  Previously, documents referenced in that table lacked certain 
details in the reference information.  No technical changes were necessary. In addition, as 
a result of License Amendment 212, a new section 4.2.1 was added that details the specific 
fuel types being used in each reactor for the current operating cycles. 

These changes affect several pages in the respective COLRs. Revision bars have been 
applied to those pages which contain changes.  

No commitments are being made to the Nuclear Regulatory Commission (NRC) by this 
letter.  If you have any questions about this submittal please contact Matthew S. Cox, 
Licensing Section Leader, at (623) 393-5753. 
 
Sincerely, 
 
 
 
 
Michael D. DiLorenzo 
Nuclear Regulatory Affairs Department Leader 
 
MDD/MSC/mg 

Enclosure 1: Unit 1 Core Operating Limits Report, Revision 28 
Enclosure 2: Unit 2 Core Operating Limits Report, Revision 23 
Enclosure 3: Unit 3 Core Operating Limits Report, Revision 27 

cc:  
S. A. Morris NRC Region IV Regional Administrator 
S. P. Lingam NRC NRR Project Manager for PVNGS 
C. A. Peabody NRC Senior Resident Inspector for PVNGS
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Digitally signed by Dilorenzo, Michael 
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DN: cn=Dilorenzo, Michael D(Z99838) 
Date: 2020.04.22 11:17:35 -07'00'
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FIGURE 3.1.5-1
CORE POWER REDUCTION AFTER CEA DEVIATION*
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* WHEN CORE POWER IS REDUCED TO 35% OF RATED THERMAL POWER
PER THIS LIMIT CURVE, FURTHER REDUCTION IS NOT REQUIRED.

* NO POWER REDUCTION IS REQUIRED FOR A SINGLE CEA MISALIGNMENT IF THE
FOLLOWING CONDITIONS ARE CONTINUOUSLY MET FROM THE TIME OF DEVIATION:

- > 95 % RATED THERMAL POWER
- COLSS IN SERVICE AND CEACS IN SERVICE
- AZIMUTHAL POWER TILT IS LESS THAN 3.0 %
- ALL CEAS REMAIN ABOVE 142.5" WITHDRAWN BY PULSE COUNTER

 AND ABOVE 140.1" WITHDRAWN BY RSPT INDICATION
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FIGURE 3.1.7-1
CEA INSERTION LIMITS VERSUS THERMAL POWER

(COLSS IN SERVICE)

                              NOTE:
See Footnote in Section 3.1.7 for applicability
following a Reactor Power Cutback.
To meet the Transient Insertion Limit (TIL) all
conditions below must be met:

 CEA Groups 1 and 2 must be ≥ fully
withdrawn* (see definition below) in MODE 1
and MODE 2.
                             AND
 CEA Group 3 must be ≥ fully withdrawn* for
power levels ≥ 20%.
 CEA Group 3 must be withdrawn ≥ 60" for
power ≥ 0% and < 20%.
                             AND
 CEA Group 4 must be ≥ fully withdrawn* for
power levels ≥ 70.87%.
 CEA Group 4 must be withdrawn ≥ the
group 4 TIL (TIL4) as indicated on the graph
or by the equation:
TIL4 = (172.5" x Fractional Power) + 25.5"
(for power ≥ 20% and < 70.87%).
                             AND
 CEA Group 5 must be withdrawn ≥ the
group 5 TIL (TIL5) as indicated on the graph
or by the equation:
TIL5 = (172.5" x Fractional Power) - 64.5"
(for power ≥ 37.39% and ≤ 100%).
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FIGURE 3.1.7-2
CEA INSERTION LIMITS VERSUS THERMAL POWER

(COLSS OUT OF SERVICE)

                              NOTE:
See Footnote in Section 3.1.7 for applicability
following a Reactor Power Cutback.
To meet the Transient Insertion Limit (TIL) all
conditions below must be met:

 CEA Groups 1 and 2 must be ≥ fully
withdrawn* (see definition below) in MODE 1
and MODE 2.
                             AND
 CEA Group 3 must be ≥ fully withdrawn* for
power levels ≥ 20%.
 CEA Group 3 must be withdrawn ≥ 60" for
power ≥ 0% and < 20%.
                             AND
 CEA Group 4 must be ≥ fully withdrawn* for
power levels ≥ 54.97%.
 CEA Group 4 must be withdrawn ≥ the
group 4 TIL (TIL4) as indicated on the graph
or by the equation:
TIL4 = (250.9" x Fractional Power) + 9.82"
(for power ≥ 20% and < 54.97%).
                             AND
 CEA Group 5 must be withdrawn ≥ the
group 5 TIL (TIL5) as indicated on the graph
or by the equations:
 TIL5 = (250.9" x Fractional Power) - 80.18"
(for power ≥ 31.96% and ≤ 75.00%).
 TIL5 = 108" (for power lever ≥ 75.00%).
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FIGURE 3.1.5-1
CORE POWER REDUCTION AFTER CEA DEVIATION*
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* WHEN CORE POWER IS REDUCED TO 35% OF RATED THERMAL POWER
PER THIS LIMIT CURVE, FURTHER REDUCTION IS NOT REQUIRED.

* NO POWER REDUCTION IS REQUIRED FOR A SINGLE CEA MISALIGNMENT IF THE
FOLLOWING CONDITIONS ARE CONTINUOUSLY MET FROM THE TIME OF DEVIATION:

- > 95 % RATED THERMAL POWER
- COLSS IN SERVICE AND CEACS IN SERVICE
- AZIMUTHAL POWER TILT IS LESS THAN 3.0 %
- ALL CEAS REMAIN ABOVE 142.5" WITHDRAWN BY PULSE COUNTER

 AND ABOVE 140.1" WITHDRAWN BY RSPT INDICATION
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FIGURE 3.1.7-1
CEA INSERTION LIMITS VERSUS THERMAL POWER

(COLSS IN SERVICE)

                              NOTE:
See Footnote in Section 3.1.7 for applicability
following a Reactor Power Cutback.
To meet the Transient Insertion Limit (TIL) all
conditions below must be met:

 CEA Groups 1 and 2 must be ≥ fully
withdrawn* (see definition below) in MODE 1
and MODE 2.
                             AND
 CEA Group 3 must be ≥ fully withdrawn* for
power levels ≥ 20%.
 CEA Group 3 must be withdrawn ≥ 60" for
power ≥ 0% and < 20%.
                             AND
 CEA Group 4 must be ≥ fully withdrawn* for
power levels ≥ 70.87%.
 CEA Group 4 must be withdrawn ≥ the
group 4 TIL (TIL4) as indicated on the graph
or by the equation:
TIL4 = (172.5" x Fractional Power) + 25.5"
(for power ≥ 20% and < 70.87%).
                             AND
 CEA Group 5 must be withdrawn ≥ the
group 5 TIL (TIL5) as indicated on the graph
or by the equation:
TIL5 = (172.5" x Fractional Power) - 64.5"
(for power ≥ 37.39% and ≤ 100%).
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FIGURE 3.1.7-2
CEA INSERTION LIMITS VERSUS THERMAL POWER

(COLSS OUT OF SERVICE)

                              NOTE:
See Footnote in Section 3.1.7 for applicability
following a Reactor Power Cutback.
To meet the Transient Insertion Limit (TIL) all
conditions below must be met:

 CEA Groups 1 and 2 must be ≥ fully
withdrawn* (see definition below) in MODE 1
and MODE 2.
                             AND
 CEA Group 3 must be ≥ fully withdrawn* for
power levels ≥ 20%.
 CEA Group 3 must be withdrawn ≥ 60" for
power ≥ 0% and < 20%.
                             AND
 CEA Group 4 must be ≥ fully withdrawn* for
power levels ≥ 54.97%.
 CEA Group 4 must be withdrawn ≥ the
group 4 TIL (TIL4) as indicated on the graph
or by the equation:
TIL4 = (250.9" x Fractional Power) + 9.82"
(for power ≥ 20% and < 54.97%).
                             AND
 CEA Group 5 must be withdrawn ≥ the
group 5 TIL (TIL5) as indicated on the graph
or by the equations:
 TIL5 = (250.9" x Fractional Power) - 80.18"
(for power ≥ 31.96% and ≤ 75.00%).
 TIL5 = 108" (for power lever ≥ 75.00%).
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* WHEN CORE POWER IS REDUCED TO 35% OF RATED THERMAL POWER
PER THIS LIMIT CURVE, FURTHER REDUCTION IS NOT REQUIRED.

* NO POWER REDUCTION IS REQUIRED FOR A SINGLE CEA MISALIGNMENT IF THE
FOLLOWING CONDITIONS ARE CONTINUOUSLY MET FROM THE TIME OF DEVIATION:

- > 95 % RATED THERMAL POWER
- COLSS IN SERVICE AND CEACS IN SERVICE
- AZIMUTHAL POWER TILT IS LESS THAN 3.0 %
- ALL CEAS REMAIN ABOVE 142.5" WITHDRAWN BY PULSE COUNTER

 AND ABOVE 140.1" WITHDRAWN BY RSPT INDICATION
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FIGURE 3.1.7-1
CEA INSERTION LIMITS VERSUS THERMAL POWER

(COLSS IN SERVICE)

                              NOTE:
See Footnote in Section 3.1.7 for applicability
following a Reactor Power Cutback.
To meet the Transient Insertion Limit (TIL) all
conditions below must be met:

 CEA Groups 1 and 2 must be ≥ fully
withdrawn* (see definition below) in MODE 1
and MODE 2.
                             AND
 CEA Group 3 must be ≥ fully withdrawn* for
power levels ≥ 20%.
 CEA Group 3 must be withdrawn ≥ 60" for
power ≥ 0% and < 20%.
                             AND
 CEA Group 4 must be ≥ fully withdrawn* for
power levels ≥ 70.87%.
 CEA Group 4 must be withdrawn ≥ the
group 4 TIL (TIL4) as indicated on the graph
or by the equation:
TIL4 = (172.5" x Fractional Power) + 25.5"
(for power ≥ 20% and < 70.87%).
                             AND
 CEA Group 5 must be withdrawn ≥ the
group 5 TIL (TIL5) as indicated on the graph
or by the equation:
TIL5 = (172.5" x Fractional Power) - 64.5"
(for power ≥ 37.39% and ≤ 100%).
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FIGURE 3.1.7-2
CEA INSERTION LIMITS VERSUS THERMAL POWER

(COLSS OUT OF SERVICE)

                              NOTE:
See Footnote in Section 3.1.7 for applicability
following a Reactor Power Cutback.
To meet the Transient Insertion Limit (TIL) all
conditions below must be met:

 CEA Groups 1 and 2 must be ≥ fully
withdrawn* (see definition below) in MODE 1
and MODE 2.
                             AND
 CEA Group 3 must be ≥ fully withdrawn* for
power levels ≥ 20%.
 CEA Group 3 must be withdrawn ≥ 60" for
power ≥ 0% and < 20%.
                             AND
 CEA Group 4 must be ≥ fully withdrawn* for
power levels ≥ 54.97%.
 CEA Group 4 must be withdrawn ≥ the
group 4 TIL (TIL4) as indicated on the graph
or by the equation:
TIL4 = (250.9" x Fractional Power) + 9.82"
(for power ≥ 20% and < 54.97%).
                             AND
 CEA Group 5 must be withdrawn ≥ the
group 5 TIL (TIL5) as indicated on the graph
or by the equations:
 TIL5 = (250.9" x Fractional Power) - 80.18"
(for power ≥ 31.96% and ≤ 75.00%).
 TIL5 = 108" (for power lever ≥ 75.00%).
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