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Mr. Robert G. Byram 
Senior Vice President-Nuclear 
Pennsylvania Power and Light Company 
2 North Ninth Street 
Allentown, PA 18101 

SUBJECT: SUSQUEHANNA STEAM ELECTRIC STATION, UNITS 1 AND 2 

(TAC NOS. M89666 & M89667) 

Dear Mr. Byram: 

The Commission has issued the enclosed Amendment No. 136 to Facility 
Operating License No. NPF-14 and Amendment-No. 106 to Facility Operating 
License No. NPF-22 for the Susquehanna Steam Electric Station, Units I and 2.  
These amendments are in response to your letter dated July 19, 1994.  

These amendments change Technical Specification 3.1.5 for each unit for the 
standby liquid control system (SLCS) to remove the operability requirement for 
the SLCS while the plant is in Operational Condition 5 (refueling) with any 
control rod withdrawn, and to delete the 18-month system surveillance 
requirement, 4.1.5.d.3.  

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/ 

Chester Poslusny, Senior Project Manager 
Project Directorate 1-2 
Division of Reactor Projects - I/II 
Office of Nuclear Reactor Regulation 
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UNITED STATES 
NUCLEAR REGULATORY COMMISSION 

WASHINGTON, D.C. 20555-0001 

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. 136 
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 July 19, 1994, 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 1; 

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 
defense and security or to the health and safety of

to the common 
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.  
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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. 136 and the Environmental Protection Plan 
contained in Appendix B, are hereby incorporated in the license.  
PP&L shall operate the facility in accordance with the Technical 
Specifications and the Environmental Protection Plan.  

3. This license amendment is effective as of its date of issuance and is to 
be implemented within 30 days after its date of issuance.  

FOR THE NUCLEAR REGULATORY COMMISSION 

tJo n F. StzDirec or 
(•'oject Directorate 1-2 
Division of Reactor Projects - I/II 
Office of Nuclear Reactor Regulation 

Attachment: 
Changes to the Technical 

Specifications

Date of Issuance: December 20, 1994



ATTACHMENT TO LICENSE AMENDMENT NO. 136 

FACILITY OPERATING LICENSE NO. NPF-14 

DOCKET NO. 50-387 

Replace the following pages of the Appendix A Technical Specifications with 
enclosed pages. The revised pages are identified by Amendment number and 
contain vertical lines indicating the area of change.  

REMOVE INSERT 

3/4 1-19 3/4 1-19 

3/4 1-20 3/4 1-20



REACTIVITY CONTROL SYSTEMS 

3/4.1.5 STANDBY LIQUID CONTROL SYSTEM 

LIMITING CONDITION FOR OPERATION 

3.1.5 The standby liquid control system shall be OPERABLE.  

APPLICABILITY: OPERATIONAL CONDITIONS 1, 2.  

ACTION: 

a. In OPERATIONAL CONDITION 1 or 2:

1. With one pump and/or one explosive valve inoperable, restore the inoperable 
pump and/or explosive valve to OPERABLE status within 7 days or be in at least 
HOT SHUTDOWN within the next 12 hours.  

2. With the standby liquid control system otherwise inoperable, restore the system 
to OPERABLE status within 8 hours or be in at least HOT SHUTDOWN within the 
next 12 hours.

SURVEILLANCE REQUIREMENTS 

4.1.5 The standby liquid control system shall be demonstrated OPERABLE: 

a. At least once per 24 hours by verifying that; 

1. The temperature of the sodium pentaborate solution is within the limits of Figure 
3.1.5-1.  

2. The available volume of sodium pentaborate solution is within the limits of Figure 
3.1.5-2.  

3. The heat tracing circuit is OPERABLE by actuating the test feature and 
determining that the power available light on the local heat tracing panel 
energizes.

SUSQUEHANNA - UNIT 1 3/4 1-1 9
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REACTIVITY CONTROL SYSTEMS

SURVEILLANCE REQUIREMENTS (Continued) 

b. At least once per 31 days by; 

1. Verifying the continuity of the explosive charge.  

2. Determining that the available weight of sodium pentaborate is greater than or 
equal to 5500 lbs and the concentratiornof boron in solution is within the limits 
of Figure 3.1.5-2 by chemical analysis.  

3. Verifying that each valve, manual, power operated or automatic, in the flow path 
that is not locked, sealed, or otherwise secured in position, is in its correct 
position.  

c. Demonstrating that, when tested pursuant to Specification 4.0.5, the minimum flow 
requirement of 41.2 gpm at a pressure of greater than or equal to 1190 psig is met.  

d. At least once per 18 months during shutdown by; 

1. Initiating one of the standby liquid control system loops, including an explosive 
valve, and verifying that a flow path from the pumps to the reactor pressure 
vessel is available by pumping demineralized water into the reactor vessel. The 
replacement charge for the explosive valve shall be from the same manufactured 
batch as the one fired or from another batch which has been certified by having 
one of that batch successfully fired. Both injection loops shall be tested in 36 
months.  

2. Demonstrating that all heat traced piping is unblocked by pumping from 
the storage tank to the test tank and then draining and flushing the discharge 
piping and test tank with demineralized water.

*

**

This test shall also be performed anytime water or boron is added to the solution or when 
the solution temperature drops below the limit of Figure 3.1.5-1.  

This test shall also be performed whenever both heat tracing circuits have been found to 
be inoperable and may be performed by any series of sequential, overlapping or total flow 
steps such that the entire flow path is included.

SUSQUEHANNA - UNIT 1

I
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UNITED STATES 
NUCLEAR REGULATORY COMMISSION 

WASHINGTON, D.C. 20555-0001 

PENNSYLVANIA POWER & LIGHT COMPANY 

ALLEGHENY ELECTRIC COOPERATIVE, INC.  

DOCKET NO. 50-388 

SUSQUEHANNA STEAM ELECTRIC STATION, UNIT 2 

AMENDMENT TO FACILITY OPERATING LICENSE 

Amendment No. 106 
License No. NPF-22 

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 July 19, 1994, 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.
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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-22 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. 106 and the Environmental Protection Plan 
contained in Appendix B, are hereby incorporated in the license. PP&L 
shall operate the facility in accordance with the Technical 
Specifications and the Environmental Protection Plan.  

3. This license amendment is effective as of its date of issuance and is to 
be implemented within 30 days after its date of issuance.  

FOR THE NUCLEAR RýGULATORY COMMISSION 

o h AF. StlDir or 
Pr ject Directora~rI

Iivisviion of Reactor Projects - I/Il 
Office of Nuclear Reactor Regulation 

Attachment: 
Changes to the Technical 

Specifications

Date of Issuance: December 20, 1994



ATTACHMENT TO LICENSE AMENDMENT NO. 106 

FACILITY OPERATING LICENSE NO. NPF-22 

DOCKET NO. 50-388 

Replace the following pages of the Appendix A Technical Specifications with 
enclosed pages. The revised pages are identified by Amendment number and 
contain vertical lines indicating the area of change.  

REMOVE INSERT 

3/4 1-19 3/4 1-19 

3/4 1-20 3/4 1-20



REACTIVITY CONTROL SYSTEMS 

3/4.1.5 STANDBY LIQUID CONTROL SYSTEM 

LIMITING CONDITION FOR OPERATION 

3.1.5 The standby liquid control system shall be OPERABLE.  

APPLICABILITY: OPERATIONAL CONDITIONS 1, 2.  

ACTION: 

a. In OPERATIONAL CONDITION 1 or 2:

1. With one pump and/or one explosive valve inoperable, restore the inoperable 
pump and/or explosive valve to OPERABLE status within 7 days or be in at least 
HOT SHUTDOWN within the next 12 hours.  

2. With the standby liquid control system otherwise inoperable, restore the system 

to OPERABLE status within 8 hours or be in at least HOT SHUTDOWN within the 
"next 12 hours.

SURVEILLANCE REQUIREMENTS 

4.1.5 The standby liquid control system shall be demonstrated OPERABLE: 

a. At least once per 24 hours by verifying that; 

1. The temperature of the sodium pentaborate solution is within the limits of Figure 
3.1.5-1.  

2. The available volume of sodium pentaborate solution is within the limits of Figure 
3.1.5-2.  

3. The heat tracing circuit is OPERABLE by actuating the test feature and 

determining that the power available light on the local heat tracing panel 

energizes.

SUSQUEHANNA - UNIT 2
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REACTIVITY CONTROL SYSTEMS

SURVEILLANCE REQUIREMENTS (Continued) 

b. At least once per 31 days by; 

1. Verifying the continuity of the explosive charge.  

2. Determining that the available weight of sodium pentaborate is greater than or 
equal to 5500 lbs and the concentrationrof boron in solution is within the limits 
of Figure 3.1.5-2 by chemical analysis.  

3. Verifying that each valve, manual, power operated or automatic, in the flow path 
that is not locked, sealed, or otherwise secured in position, is in its correct 
position.  

c. Demonstrating that, when tested pursuant to Specification 4.0.5, the minimum flow 
requirement of 41.2 gpm at a pressure of greater than or equal to 1124 psig is met.  

d. At least once per 18 months during shutdown by; 

1. Initiating one of the standby liquid control system loops, including an explosive 
valve, and verifying that a flow path from the pumps to the reactor pressure 
vessel is available by pumping demineralized water into the reactor vessel. The 
replacement charge for the explosive valve shall be from the same manufactured 
batch as the one fired or from another batch which has been certified by having 
one of that batch successfully fired. Both injection loops shall be tested in 36 
months.  

.2. Demonstrating that all heat traced piping is unblocked by pumping from 
the storage tank to the test tank and then draining and flushing the discharge 
piping and test tank with demineralized water.

This test shall also be performed anytime water or boron is added to the solution or when 
the solution temperature drops below the limit of Figure 3.1.5-1.  

This test shall also be performed whenever both heat tracing circuits have been found to 
be inoperable and may be performed by any series of sequential, overlapping or total flow 
steps such that the entire flow path is included.

SUSQUEHANNA - UNIT 2
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UNITED STATES 

NUCLEAR REGULATORY COMMISSION 
WASHINGTON, D.C. 20555-0001 

SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION 

RELATED TO AMENDMENT NO.136TD FACILITY OPERATING LICENSE NO. NPF-14 

AMENDMENT NO. 106 TO FACILITY OPERATING LICENSE NO. NPF-22 

PENNSYLVANIA POWER & LIGHT COMPANY 

ALLEGHENY ELECTRIC COOPERATIVE, INC.  

SUSQUEHANNA STEAM ELECTRIC STATION, UNITS I AND 2 

DOCKET NOS. 50-387 AND 388 

1.0 INTRODUCTION 

By letter dated July 19, 1994, Pennsylvania Power & Light Company (PP&L or the 
licensee) submitted a request to amend the Technical Specifications for 
Susquehanna Units I and 2. The proposed Technical Specification change 
involves the requirement for operability of the Standby Liquid Control (SLC) 
system in operational condition 5 with any control rod withdrawn and the 
surveillance requirements for the SLC system tank heaters.  

The current Technical Specification (TS) 3.1.5 for Susquehanna Units I and 2 
requires that the SLC systems be operable during operational condition 5 with 
any control rod withdrawn (OPCON 5 ). The current TS also requires an 
operability check on the SLC system tank heaters every 18 months per 
Surveillance Requirement 4.1.5.d.3. The licensee has proposed to delete both 
the requirement for SLC system operability during OPCON 5 and the 18-month 
surveillance requirement for the SLC system tank heaters. The staff has 
reviewed this proposed TS change and our evaluation follows.  

2.0 EVALUATION 

2.1 SLC System Operability in OPCON 5* 

The purpose of the SLC system is to provide a backup means to shutdown the 
reactor from full power to a cold, xenon-free shutdown condition, assuming 
that none of the withdrawn control rods can be inserted. General Design 
Criteria (GDC) 26 and 27 contain guidance for the purpose and capability of 
the SLC system.  

GDC 26 discusses reactivity control system redundancy and capability. It 
states that two independent systems shall be provided, and that one of the 
systems shall be capable of holding the reactor core subcritical under cold 
conditions. Compliance with this design criteria is accomplished for 
Susquehanna with the control rod system and the reactor recirculation system.  
The control rod system has the capability to maintain the reactor subcritical 
under cold conditions regardless of the reactor water level assuming that the 

9501050334 941220 
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highest worth control rod is withdrawn from the core. In the event that 
additional control rods were withdrawn, the reactor protection system (RPS) 
would respond and insert all control rods prior to reaching criticality.  
During OPCON 5*, the RPS monitors recriticality with source range monitors 
(SRPs), intermediate range monitors (IRP4s) and average power range monitors 
(APRMs). GDC 27 discusses combined reactivity control system capability. The 
criteria states that the reactivity control systems shall be designed to have 
a combined capability, in conjunction with poison addition by the emergency 
core cooling system, of reliably controlling reactivity changes to assure that 
under postulated accident conditions and with the appropriate margin for stuck 
rods, the capability to cool the core is maintained. However, the Susquehanna 
Final Safety Analysis Report Section 3.1.2.3.8, which discusses design 
conformance to GDC 27, states that there is no credible event applicable to 
the BWR which requires combined capability of the control rod system and 
poison additions by the emergency core cooling network. The primary 
reactivity control system for the BWR during postulated accident conditions is 
the control rod system. In the event that more than one control rods fails to 
insert, and the core cannot be maintained in a subcritical condition by 
control rods alone as the reactor is cooled subsequent to initial shutdown, 
the SLC system will be actuated to insert soluble boron into the reactor core 
to achieve and maintain a subcritical condition. This scenario is anticipated 
transient without scram (ATWS). The function described above for the SLC 
system, ATWS mitigation, is the design purpose for SLC in OPCONS 1 and 2.  

Pursuant to 10 CFR 50.62, requirements are provided for reduction of risk from 
ATWS events for light-water-cooled nuclear power plants. It is required by 
50.62(c)(4) that each boiling water reactor must have an SLC system, and 
provide requirements for the design of the SLC system. The SLC system at 
Susquehanna meets this regulatory requirement. Operability of the SLC system 
in OPCON 5* is not required for Susquehanna to meet their licensing basis.  

In OPCON 5", adequate shutdown margin (SDM) and redundancy are maintained by 
systems and control independent of the SLC system. Adequate SDM is maintained 
during OPCON 5* through design and administrative control. In addition, the 
RPS monitors for recriticality and scrams the reactor before a return to 
criticality. There are four conditions during OPCON 5* which involve SDM: 
(1) the shutdown phase prior to core offload; (2) core off-loading; (3) core 
reloading; and (4) full core reloaded. During the first condition, adequate 
SDM is assured via the SDM demonstration which was performed when the core was 
loaded. During core off-loading, adequate SDM is maintained or increased as 
required by TS 3.1.1 and implemented through procedural controls. Fuel 
movement and other core alterations with control rods removed from the core 
are controlled by TS Section 3/4.9, Refueling Operations. Prior to core 
reload, SDM is determined analytically, and the calculated SDM is the 
acceptance criteria used in TS Surveillance requirement 4.1.1. The TS 
surveillance requirement, refueling interlocks, and procedural controls assure 
that inadvertent criticality will not occur during core reload. TS 3.10.3, 
SDM demonstration, establishes additional controls after core reload so that
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no more than one control rod can be withdrawn. In the event that inadvertent 
criticality occurs at this time, this additional control ensures that the RPS 
system would scram the reactor. Therefore, SLC operability in OPCON 5* does 
not impact the ability to maintain SDM.  

The SLC system is not designed to terminate an inadvertent criticality event 
during core alterations (OPCON 5)* with the vessel water level at least 22 
feet above the top of the vessel flange. The amount of sodium pentaborate 
solution in the SLC system is based on normal power operating vessel level, 
and with the reactor cavity flooded, the amount of sodium pentaborate solution 
may not be adequate to prevent recriticality.  

Therefore, based on the above evaluation, the staff has determined that the 
SLC system is not required to be operable in OPCON 5* and that the associated 
action statement can be removed from the TS. This proposed TS change is 
consistent with the Improved Standard Technical Specifications, NUREG-1434, 
issued September 28, 1992.  

2.2 SLC System Tank Heaters Surveillance 

The purpose of the SLC system tank heaters is to maintain the temperature of 
the tank high enough to prevent the boric acid from precipitating out of 
solution, and to maintain the tank temperature while chemicals are being 
mixed. During steady state operation, heater 'A' is used to maintain tank 
temperature between 85 0F and 950F. Typically both heaters are used during 
chemical mixing which is an endothermic reaction.  

Currently the TS require that an 18-month operability test be performed on the 
heaters. The test is performed by recording the initial tank temperature, 
energizing both heaters for 2 hours, and recording the temperature rise. A 
2 OF rise in tank temperature is required to demonstrate operability of the 
heaters.  

The operability of heater 'A' is also verified by other means, TS Surveillance 
Requirement 4.1.5.a.1 and a control room alarm. Surveillance Requirement 
4.1.5.a.I1 is performed daily, and requires that the temperature of the sodium 
pentaborate solution be within the acceptance range for the solution 
concentration. Failure of tank heater 'A' would be detected by gradually 
decreasing tank temperature recorded during the surveillance. In addition, 
the tank temperature is monitored by a control room alarm. In the event of 
heater failure, it is not likely that a drastic reduction of tank temperature 
below the acceptance value of 70 OF would result, due to the average ambient 
temperature in the area of the tanks which is approximately 80 OF.  

The operability of heater 'B', which is used during chemical addition and 
mixing, is verified by the procedure used when adding chemicals to the tank.  
Prior to adding chemicals to the tank, the procedure instructs the operator to 
turn on heater 'B' and verify that the tank temperature increases to above
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100 OF from its normal temperature of 85 OF to 95 OF, thereby verifying the 
operability of the 'B' heater. The procedure also instructs the operator to 
ensure that the solution temperature does not decrease below 100 OF during the 
chemical addition. The control room alarm provides further verification of 
heater operability, since heater operation is required to maintain tank 
temperature during chemical addition.  

The 18-month surveillance requirement for SLC system tank heater operability 
is redundant to other surveillance requirements, procedures and controls which 
verify the operability of both the 'A' and 'B' heaters. Further the 18-month 
heater surveillance requirement does not ensure that the SLC tank solution 
temperature is maintained in the TS acceptance range. This is verified by SLC 
solution temperature measurements. Lastly, ambient temperatures in the SLC 
area are likely to maintain the SLC solution temperature in the acceptance 
range or prevent a rapid decrease in solution temperature.  

The staff has reviewed the licensee submittal requesting a TS change involving 
the requirement for operability of the Standby Liquid Control (SLC) system in 
operational condition 5 with any control rod withdrawn and the surveillance 
requirements for the SLC system tank heaters.  

Based on the reasons discussed above, the staff finds this proposed TS change 
to be acceptable. This proposed TS change is consistent with the Improved 
Standard Technical Specifications, NUREG-1434, issued September 28, 1992.  

3.0 STATE CONSULTATION 

In accordance with the Commission's regulations, the Pennsylvania State 
official was notified of the proposed issuance of the amendments. The State 
official had no comments.  

4.0 ENVIRONMENTAL CONSIDERATION 

The amendments change a requirement with respect to installation or use of a 
facility component located within the restricted area as defined in 10 CFR 
Part 20. The NRC staff has determined that the amendments involve 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 the 
amendments involve no significant hazards consideration, and there has been no 
public comment on such finding (59 FR 42344). Accordingly, the amendments 
meet 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 or 
environmental assessment need be prepared in connection with the issuance of 
the amendments.
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The Commission 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, (2) such 
activities will be conducted in compliance with the Commission's regulations, 
and (3) the issuance of the amendments will not be inimical to the common 
defense and security or to the health and safety of the public.  

Principal Contributor: A. Cubbage 

Date: December 20, 1994


