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CORRECT MCPR OPERATING LIMITS

SUSQUEHANNA STEAM ELECTRIC STATION, UNIT 1

The Commission has issued the enclosed Amendment No. 96 to Facility Operating 
License No. NPF-14 for the Susquehanna Steam Electric Station, Unit 1. This 
amendment is in response to your letter dated June 22, 1989.  

This amendment revises the Technical Specifications to correct operating limits 
of Minimum Critical Power Ratio (MCPR) values and to make some editorial 
changes.  

A copy of our Safety Evaluation is also enclosed. Notice of Issuance will be 
included in the Commission's Biweekly Federal Register Notice.  

Sincerely, 

/s/ 

Mohan C. Thadani, Project Manager 
Project Directorate 1-2 
Division of Reactor Projects I/II 
Office of Nuclear Reactor Regulation
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License No. NPF-14 
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Mr. Harold W. Keiser 
Senior Vice President-Nuclear 
Pennsylvania Power and Light Company 
2 North Ninth Street 
Allentown, Pennsylvania 18101 

Dear Mr. Keiser: 

SUBJECT: TECHNICAL SPECIFICATION CHANGES TO CORRECT MCPR OPERATING LIMITS 
(TAC NO. 73584) 

RE: SUSQUEHANNA STEAM ELECTRIC STATION, UNIT 1 

The Commission has issued the enclosed Amendment No. 96 to Facility Operating 
License No. NPF-14 for the Susquehanna Steam Electric Station, Unit 1. This 
amendment is in response to your letter dated June 22, 1989.  

This amendment revises the Technical Specifications to correct operating limits 
of Minimum Critical Power Ratio (MCPR) values and to make some editorial 
changes.  

A copy of our Safety Evaluation is also enclosed. Notice of Issuance will be 
included in the Commission's Biweekly Federal Register Notice.  

Sincerely, 

Mohan C. Thadani, Project Manager 
Project Directorate 1-2 
Division of Reactor Projects I/II 
Office of Nuclear Reactor Regulation 

Enclosures: 
1. Amendment No. 96 to 
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A "-NUCLEAR REGULATORY COMMISSION 0 

WASHINGTON, 0. C. 20555 

PENNSYLVANIA POWER & LIGHT COMPANY 

ALLEGHENY ELECTRIC COOPERATIVE, INC.  

DOCKET NO. 50-387 

SUSQUEHANNA STEAM ELECTRIC STATION, UNIT 1 

AMENDMENT TO FACILITY OPERATING LICENSE 

Amendment No. 96 
License No. NPF-14 

1. The Nuclear Regulatory Commission (the Commission or the NRC) having found 
that: 

A. The application for the amendment filed by the Pennsylvania Power & 
Light Company, dated June 22, 1989 complies with the standards and 
requirements of the Atomic Energy Act of 1954, as amended (the Act), 
and the Commission's regulations set forth in 10 CFR Chapter I; 

B. The facility will operate in conformity with the application, the 
provisions of the Act, and the regulations of the Commission; 

C. There is reasonable assurance: (i) that the activities authorized by 
this amendment can be conducted without endangering the health and 
safety of the public, and (ii) that such activities will be conducted 
in compliance with the Commission's regulations set forth in 10 CFR 
Chapter I; 

D. The issuance of this amendment will not be inimical to the common 
defense and security or to the health and safety of the public; and 

E. The issuance of this amendment is in accordance with 10 CFR Part 51 
of the Commission's regulations and all applicable requirements have 
been satisfied.  

2. Accordingly, the license is amended by changes to the Technical Specifica
tions as indicated in the attachment to this license amendment and paragraph 
2.C.(2) of the Facility Operating License No. NPF-14 is hereby amended to 
read as follows: 

(2) Technical Specifications and Environmental Protection Plan 

The Technical Specifications contained in Appendix A, as revised 
through Amendment No. 96 and the Environmental Protection Plan con
tained in Appendix B, are hereby incorporated in the license. PP&L 
shall operate the facility in accordance with the Technical Specifica
tions and the Environmental Protection Plan.  
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3. This license amendment is effective as of its date of issuance.  

FOR THE NUCLEAR REGULATORY COMMISSION 

/s/ 

Walter R. Butler, Director 
Project Directorate 1-2 
Division of Reactor Projects I/Il

Attachment: 
Changes to the Technical 

Specifications 

Date of Issuance: April 2, 1990
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3. This license amendment is effective as of its date of issuance.  

FOR THE NUCLEAR REGULATORY COMMISSION 

Walter R. Butler, Director 
Project Directorate 1-2 
Division of Reactor Projects I/II 

Attachment: 
Changes to the Technical 

Specifications 

Date of Issuance: April 2, 1990
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ATTACHMENT TO LICENSE AMENDMENT NO. 96 

FACILITY OPERATING LICENSE NO. NPF-14 

DOCKET NO. 50-387

Replace the following pages of the 
enclosed pages. The revised pages 
contain vertical lines indicating i 
are provided to maintain document 

REMOVE 

3/4 2-1 
3/4 2-2 

3/4 2-9 
3/4 2-9a 

3/4 2-10a 
3/4 2-10b

3/4 4-1b 
3/4 4-1c 

B 3/4 4-1 
B 3/4 4-1a

Appendix A Technical Specifications with 
are identified by Amendment number and 

the area of change. The overleaf pages 
:ompleteness.* 

INSERT 

3/4 2-1 
3/4 2-2* 

3/4 2-9 
3/4 2-9a 

3/4 2-10a 
3/4 2-10b*

3/4 4-1b* 
3/4 4-1c 

B 3/4 4-1 
B 3/4 4-1a*



3/4.2 POWER DISTRIBUTION LIMITS 

3/4.2.1 AVERAGE PLANAR LINEAR HEAT GENERATION RATE 

LIMITING CONDITION FOR OPERATION 

3.2.1 All AVERAGE PLANAR LINEAR HEAT GENERATION RATES (APLHGRs) for each type 
of fuel shall not exceed the limits shown in Figures 3.2.1-1 and 3.2.1-2.  

APPLICABILITY: OPERATIONAL CONDITION 1, when THERMAL POWER is greater than or 
equal to 25% of RATED THERMAL POWER.  

ACTION: 

With an APLHGR exceeding the limits of Figure 3.2.1-1 or 3.2.1-2, initiate 
corrective action within 15 minutes and restore APLHGR to within the required 
limits within 2 hours or reduce THERMAL POWER to less than 25% of RATED THERMAL 
POWER within the next 4 hours.

SURVEILLANCE REQUIREMENTS 

4.2.1 All APLHGRs shall be verified to be equal to or less than the limits 
determined from Figures 3.2.1-1, and 3.2.1-2.  

a. At least once per 24 hours,

b. Within 12 hours after completion of a THERMAL 
least 15% of RATED THERMAL POWER, and 

c. Initially and at least once per 12 hours when 
operating with a LIMITING CONTROL ROD PATTERN

POWER increase of at 

the reactor is 
for APLHGR.

d. The provisions of Specification 4.0.4 are not applicable.

SUSQUEHANNA - UNIT 1

I

Amendment No. 96 13/4 2-1
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POWER DISTRIBUTION LIMITS

3/4.2.4 LINEAR HEAT GENERATION RATE

ANF FUEL 

LIMITING CONDITION FOR OPERATION

3.2.4 The LINEAR HEAT GENERATION RATE (LHGR) shall not exceed the LHGR limit 
determined from Figures 3.2.4-1 and 3.2.4-2.  

APPLICABILITY: OPERATIONAL CONDITION 1, when THERMAL POWER is greater than 
orequal to 25% of RATED THERMAL POWER.  

ACTION: 

With the LHGR of any fuel rod exceeding its applicable limit from 
Figure 3.2.4-1 or 3.2.4-2, initiate corrective action within 15 minutes 
and restore the LHGR to within the limit within 2 hours or reduce THERMAL 
POWER to less than 25% of RATED THERMAL POWER within the next 4 hours.

SURVEILLANCE REQUIREMENTS

4.2.4 LHGRs shall be determined to be equal to or less than the limit: 

a. At least once per 24 hours, 

b. Within 12 hours after completion of a THERMAL POWER increase of at 
least 15% of RATED THERMAL POWER, and

c. Initially 
operating

and at least once per 12 hours when the reactor is 
on a LIMITING CONTROL ROD PATTERN for LHGR.

d. The provisions of Specification 4.0.4 are not applicable.

SUSQUEHANNA - UNIT 1

SURVEILLANCE REQUIREMENTS

I
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Figure 3.4.1.1.1-I 
THERMAL POWER RESTRICTIONS
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FIGURE 3.4.1.1-1 
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REACTOR COOLANT SYSTEM

RECIRCULATION LOOPS - SINGLE LOOP OPERATION

LIMITING CONDITION FOR OPERATION 

3.4.1.1.2 One reactor coolant recirculation loop shall be in operation with 
the pump speed < 80% of the rated pump speed and the reactor at a 
THERMAL POWER/core flow condition outside of Regions I and II of 
Figure 3.4.1.1.1-1, and 

a. the following revised specification limits shall be followed: 

1. Specification 2.1.2: the MCPR Safety Limit shall be increased to 1.07.  

2. Table 2.2.1-1: the APRM Flow-Biased Scram Trip Setpoints shall be 
as follows:

Trip Setpoint 
< 0.58W + 4

Allowable Value 
< 0.58W + 57%.

3. Specification 3.2.2: the APRM Setpoints shall be as follows:

Trip Setpoint 
S < (0.58W + 54%)T 
SRB < (0.58W + 45%)T

Allowable Value 
S < (0.58W + 57%)T 
SRRB < (0.58W + 48%)T

4. Specification 3.2.3: The MINIMUM CRITICAL POWER RATIO (MCPR) shall 
be greater than or equal to the largest of the following values: 

a. 1.42, 

b. the MCPR determined from Figure 3.2.3-1 plus 0.01, and 

c. the MCPR determined from Figure 3.2.3-2 plus 0.01.

5. Table 3.3.6-2: the RBM/APRM Control Rod 
follows:

a. RBM - Upscale 

b. APRM-Flow Biased

APPLICABILITY:

Trip Setpoint 
< 0.66W + 36% 

Trip Setpoint 
< 0.58 + 45%

OPERATIONAL CONDITIONS 1* and 2*+, 
operation.#

Block Setpoints shall be as 

Allowable Value 
< 0.66W + 39% 

Allowable Value 
< 0.58W + 48% 

except during two loop

SUSQUEHANNA - UNIT 1

I
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3/4.4 REACTOR COOLANT SYSTEM 

BASES 

3/4.4.1 RECIRCULATION SYSTEM 
Operation with one reactor recirculation loop inoperable has been evaluated and found acceptable, provided that the unit is operated in accordance with 

Specification 3.4.1.1.2.  
LOCA analyses for two loop operating conditions, which result in Peak Cladding Temperatures (PCTs) below 2200'F, bound single loop operating 

conditions. Single loop operation LOCA analyses using two-loop MAPLHGR limits result in lower PCTs. Therefore, the use of two-loop MAPLHGR limits during single loop operation assures that the PCT during a LOCA event remains below 
22000 F.  

The MINIMUM CRITICAL POWER RATIO (MCPR) limits for single loop operation assure that the Safety Limit MCPR is not exceeded for any Anticipated 
Operational Occurrence (AOO) and for the Recirculation Pump Seizure Accident.  

For single loop operation, the RBM and APRM setpoints are adjusted by a 8.5% decrease in recirculation drive flow to account for the active loop drive flow that bypasses the core and goes up through the inactive loop jet pumps.  
Surveillance on the pump speed of the operating recirculation loop is imposed to exclude the possibility of excessive reactor vessel internals vibra

tion. Surveillance on differential temperatures below the threshold limits on THERMAL POWER or recirculation loop flow mitigates undue thermal stress on vessel nozzles, recirculation pumps and the vessel bottom head during extended operation in the single loop mode. The threshold limits are those values which 
will sweep up the cold water from the vessel bottom head.  

Specifications have been provided to prevent, detect, and mitigate core thermal hydraulic instability events. These specifications are prescribed in accordance with NRC Bulletin 88-07, Supplement 1, "Power Oscillations in Boiling Water Reactors (BWRs)," dated December 30, 1988. The boundaries of the regions in Figure 3.4.1.1.1.1-1 are determined using ANF decay ratio calculations and 
supported by Susquehanna SES stability testing.  

LPRM upscale alarms are required to detect reactor core thermal hydraulic instability events. The criteria for determining which LPRM upscale alarms 
are required is based on assignment of these alarms to designated core zones.  These core zones consist of the level A, B and C alarms in 4 or 5 adjacent 
LPRM strings. The number and location of LPRM strings in each zone assure that with 50% or more of the associated LPRM upscale alarms OPERABLE sufficient monitoring capability is available to detect core wide and regional oscillations. Operating plant instability data is used to determine the specific LPRM strings assigned to each zone. The core zones and required LPRM upscale alarms in each zone are specified in appropriate procedures.  

An inoperable jet pump is not, in itself, a sufficient reason to declare a recirculation loop inoperable, but it does, in case of a design-basis-accident, 
increase the blowdown area and reduce the capability of reflooding the core; thus, the requirement for shutdown of the facility with a jet pump inoperable.  Jet pump failure can be detected by monitoring jet pump performance on a 
prescribed schedule for significant degradation.  

SUSQUEHANNA - UNIT 1 B 3/4 4-1 Amendment No. 96



3/4.4 REACTOR COOLANT SYSTEM

BASES

3/4.4.1 RECIRCULATION SYSTEM (Continued) 

Recirculation pump speed mismatch limits are in compliance with the ECCS LOCA analysis design criteria for two loop operation. The limits will ensure 
an adequate core flow coastdown from either recirculation loop following a LOCA.  In the case where the mismatch limits cannot be maintained during the loop 
operation, continued operation is permitted in the single loop mode.  

In order to prevent undue stress on the vessel nozzles and bottom head region, the recirculation loop temperatures shall be within 50'F of each other prior to startup of an idle loop. The loop temperature must also be within 
50OF of the reactor pressure vessel coolant temperature to prevent thermal 
shock to the recirculation pump and recirculation nozzles. Since the coolant 
in the bottom of the vessel is at a lower temperature than the coolant in the upper regions of the core, undue stress on the vessel would result if the tem
perature difference was greater than 145°F.

SUSQUEHANNA - UNIT 1 B 3/4 4-1a Amendment No. 93 
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0 UNITED STATES 
NUCLEAR REGULATORY COMMISSION 

g WASHINGTON, D. C. 20555 

SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION 

SUPPORTING AMENDMENT NO. 96 TO FACILITY OPERATING LICENSE NO. NPF-14 

PENNSYLVANIA POWER & LIGHT COMPANY 

ALLEGHENY ELECTRIC COOPERATIVE, INC.  

DOCKET NO. 50-387 

SUSQUEHANNA STEAM ELECTRIC STATION, UNIT 1 

1.0 INTRODUCTION 

By letter from H. Keiser, Pennsylvania Power and Light Company (PPLC), to W.  Butler (NRC), dated June 22, 1989 PPLC proposed Technical Specification (TS) 
changes for Susquehanna Steam Electric Station, Unit 1 (SSES1). The proposed changes slightly alter the current TS values or ranges of the operating limit Minimum Critical Power Ratio (MCPR), and make editorial changes in three TS reflecting the fact that SSES1 now has only Advanced Nuclear Fuels (ANF) in the 
core, and no longer any General Electric (GE) fuel.  

2.0 EVALUATION 

PPLC proposes to make two changes to the TS, involving Figures 3.2.3-1 and 
3.2.3-2 of TS 3/4.2.3. The first change increases from 1.42 to 1.43 the value 
of the operating limit MCPR for "End of Cycle-Recirculation Pump Trip Inoperable" 
(curve A in both figures). This has been done because PPLC has recently determined that it had previously, at the time of the current cycle reload 
submittal and TS change, misinterpreted the results of the relevant licensing analysis. The analysis was correct, and the correct interpretation leads to 
the increased MCPR value. The proposed change is an appropriate correction to 
a more conservative value and is acceptable.  

The second change, to Figure 3.2.3-1, expands the lower range of the flow dependent operating limit MCPR from 40 percent down to 30 percent of rated flow.  
This is necessary because recent information, based on improved core flow 
calibration, shows that the two pump minimum speed line is at a lower flow than previously determined. PPLC has had Advanced Nuclear Fuels (ANF)'perform 
analyses to develop the limit line in this expanded range. The analysis used 
previously approved methods, and the proposed expansion is acceptable.  

There are also proposed editorial changes to TS 3.2.1, 3/4.2.4 removing short phrases referring to ANF fuel, and to TS 3.4.1.1.2.a removing Section 3 which 
indirectly refers to ANF fuel. These changes are to remove unnecessary 
references (since there is no GE fuel in the core to require a distinction), 
and to make these TS the same as those previously approved for Susquehanna 2.  
There is a parallel change in the Bases for 3/4.4.1. All of these editorial 
changes are acceptable.  

o)04170063 .oC)4O2_
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Based on our review we have concluded that appropriate documentation was 
submitted and the TS changes satisfy staff positions and requirements in these 
areas, and are acceptable.  

3.0 ENVIRONMENTAL CONSIDERATION 

This amendment involves a change to a requirement with respect to the 
installation or use of a facility component located within the restricted 
area as defined in 10 CFR Part 20. The staff has determined that the amendment 
involves no significant increase in the amounts, and no significant change in 
the types, of any effluents that may be released offsite and that there is no 
significant increase in individual or cumulative occupational radiation exposure.  
The Commission has previously issued a proposed finding that this amendment 
involves no significant hazards consideration and there has been no public 
comment on such finding. Accordingly, this amendment meets the eligibility 
criteria for categorical exclusion set forth in 10 CFR 51.22(c)(9). Pursuant 
to 10 CFR 51.22(b) no environmental impact statement nor environmental assessment 
need be prepared in connection with the issuance of this amendment.  

4.0 CONCLUSION 

The Commission made a proposed determination that the amendment involves no 
significant hazards consideration which was published in the Federal Register 
(54 FR 31113) on July 26, 1989 and consulted with the Commonwealth of 
Pennsylvania. No public comments were received, and the Commonwealth of 
Pennsylvania did not have any comments.  

The staff has concluded, based on the considerations discussed above, that: 
(1) there is reasonable assurance that the health and safety of the public 
will not be endangered by operation in the proposed manner, and (2) such 
activities will be conducted in compliance with the Commission's regulations 
and the issuance of this amendment will not be inimical to the common defense 
and security nor to the health and safety of the public.  

Principal Contributor: H. Riching

Dated: April 2, 1990


