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Nuclear Operations 
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Allentown, Pennsylvania 18101 

Dear Mr. Keiser: 

Subject: Amendment Nos. 56 and 26 to Facility Operating License Nos.  
NPF-14 and NPF-22 Susquehanna Steam Electric Station, 
Units 1 and 2 

The Nuclear Regulatory Commission has issued the enclosed Amendment Nos. 56 
and 26 to Facility Operating License No. NPF-14 and NPF-22 for the Susquehanna 
Steam Electric Station, Units 1 and 2 respectively. These amendments are in 
response to your letter dated April 11, 1985 as supplemented on August 15, 1985, 
September 11, November 4, December 4, 1985, and March 27, 1986. These amendments 
revise the Unit I and Unit 2 Technical Specifications to include operational 
control on eouipment during lonq term single loop operation to ensure oroper and 
safe operation.  

A cooy of the related safety evaluation supporting Amendment Nos. 56 and 26 
to Facility Operating License Nos. NPF-14 and NPF-22 is enclosed.  

Sincerely, 

Elinor G. Adensam, Director 
BWR Project Directorate No. 3 
Division of BWR Licensing 

Enclosures: 
1. Amendment Nos. 56 & 26 

to NPF-14 and NPF-22 
2. Safety Evaluation 
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0• UNITED STATES 
NUt.EAR REGULATORY COMMISSION 

I WASHINGTON, D. C. 20555 

PENNSYLVANIA POWER & LIGHT COMPANY 

ALLEGHENY ELECTRIC COOPERATIVE, INC.  

DOCKET NO. 50-387 

SUSOIJEHANNA STEAM ELECTRIC STATION, UNIT 1 

AMENDMENT TO FACILITY OPERATING LICENSE 

Amendment No. 56 
License No. NPF-14 

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

A. The application for an amendment filed by the Pennsylvania Power & 
Light Company (the licensee), dated April 11, 1985, as supplemented 
on August 15, September 11, November 4, December 4, 1985, and March 27, 
1986, complies with the standards and requirements of the Atomic 
Energy Act of 1954, as amended (the Act), and the Commission's regu
lations set forth in 10 CFR Chapter I; 

9. 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 endanoerina 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 
Specifications as indicated in the attachment to this license amendment 
and paragraph 2.C.(2) of 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. 56 , and the Environmental Protection Plan 
contained in Appendix R, are hereby incorporated in the license.  
PP&L shall operate the facility in accordance with the Technical 
Specifications and the Environmental Protection Plan.
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3. This amendment is effective as of date of issuance.  

FOR THE NUCLEAR REGULATORY COMMISSION 

Elinor G. Adensam, Director 
BWR Project Directorate No. 3 
Division of BWR Licensinq 

Attachment: 
Chanqes to the Technical 

Specifications 

Pate of Issuance:AK -1-



ATTACHMENT TO LICENSE AMENDMENT NO.

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. The corresponding over
leaf pages are also provided to maintain document completeness.

REMOVE INSERT

2-1 
2-2 (overleaf)

2-1 
2-2 

2-3 
2-4

2-3 
2-4

(overleaf)

B 2-1 
B 2-2

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

3/4 2-5 
3/4 2-6 

3/4 3-53 
3/4 3-54 

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

3/4 4-lb

3/4 4-2 

3/4 4-3 
3/4 4-4 

3/4 10-3 
3/4 10-4 

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

R 2-1 
8 2-2 (overleaf) 

3/4 2-1 
3/4 2-2 (overleafl

3/4 2-5 
3/4 2-6 

3/4 3-53 
3/4 3-54

(overleaf) 

(overleaf)

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

3/4 4-lb 
3/4 4-1c 

3/4 4-Id 
3/4 4-le 

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

3/4 4-3 
3/4 4-4 (overleaf)

3/4 10-3 
3/4 10-4

(overl eaf)

B 3/4 1-1 (overleaf) 
B 3/4 1-2

56
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REMOVE 

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

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

B 3/4 4-3 
B 3/4 4-4 

B 3/4 4-5 
B 3/4 4-6

INSERT 

R 3/4 2-1 (overleaf) 
B 3/4 2-2 

B 3/4 4-1 
R 3/4 4-2 

B 3/4 4-3 
B 3/4 4-4 

B 3/4 4-5 
B 3/4 4-6 (overleaf)



2.0 SAFETY LIMITS AND LIMITING SAFETY SYSTEM SETTINGS 

2.1 SAFETY LIMITS 

THERMAL POWER, Low Pressure or Low Flow 

2.1.1 THERMAL POWER shall not exceed 25% of RATED THERMAL POWER with the 
reactor vessel steam dome pressure less than 785 psig or core flow less than 
10% of rated flow.  

APPLICABILITY: OPERATIONAL CONDITIONS 1 and 2.  

ACTION: 

With THERMAL POWER exceeding 25% of RATED THERMAL POWER and the reactor vessel 
steam dome pressure less than 785 psig or core flow less than 10% of rated flow, 
be in at least HOT SHUTDOWN within 2 hours and comply with the requirements of 
Specification 6.7.1.  

THERMAL POWER, High Pressure and High Flow 

2.1.2 The MINIMUM CRITICAL POWER RATIO (MCPR) shall not be less than 1.06* 
with the reactor vessel steam dome pressure greater than 785 psig and core 
flow greater than 10% of rated flow.  

APPLICABILITY: OPERATIONAL CONDITIONS 1 and 2.  

ACTION: 

With MCPR less than 1.06* and the reactor vessel steam dome pressure greater 
than 785 psig and core flow greater than 10% of rated flow, be in at least HOT 
SHUTDOWN within 2 hours and comply with the requirements of Specification 6.7.1.  

REACTOR COOLANT SYSTEM PRESSURE 

2.1.3 The reactor coolant system pressure, as measured in the reactor vessel 
steam dome, shall not exceed 1325 psig.  

APPLICABILITY: OPERATIONAL CONDITIONS 1, 2, 3 and 4.  

ACTION: 

With the reactor coolant system pressure, as measured in the reactor vessel 
steam dome, above 1325 psig, be in at least HOT SHUTDOWN with reactor coolant 
system pressure less than or equal to 1325 psig within 2 hours and comply 
with the requirements of Specification 6.7.1.  

*See Specification 3.4.1.1.2.a for single loop operation requirement.

SUSQUEHANNA - UNIT 1 2-1 Amendment No. 56



SAFETY LIMITS AND LIMITING SAFETY SYSTEM SETTINGS

SAFETY LIMITS (Continued) 

REACTOR VESSEL WATER LEVEL

2.1.4 The reactor vessel water level shall be above the top of the active 
irradiated fuel.

APPLICABILITY: OPERATIONAL CONDITIONS 3, 4 and 5

ACTION:

With the reactor vessel water level at or below the top of the active irradiated 
fuel, manually. initiate the ECCS to restore the water level, after depres
surizing the reactor vessel, if required. Comply with the requirements of 
Specification 6.7.1.

K

SUSQUEHANNA - UNIT 1
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SAFETY LIMITS AND LIMIT - SAFETY SYSTEM SETTINGS 

2.2 LIMITING SAFETY. SYSTEM SETTINGS 

REACTOR PROTECTION SYSTEM INSTRUMENTATION SETPOINTS 

2.2.1 The reactor protection system instrumentation setpoints shall be set consistent with the Trip Setpoint values shown in Table 2.2.1-1.  

APPLICABILITY: As shown in Table 3.3.1-1.  

ACTION: 

With a reactor protection system instrumentation setpoint less conservative 
than the value shown in the Allowable Values column of Table 2.2.1-1, declare 
the channel inoperable and apply the applicable ACTION statement requirement of Specification 3.3.1 until the channel is restored to OPERABLE status with 
its setpoint adjusted consistent with the Trip Setpoint value.

SUSQUEHANNA - UNIT 1 -- 2-3



TABLE 2.2.1-1 

REACTOR PROTECTION SYSTEM INSTRUMENTATION SETPOINTS

I

FUNCTIONAL UNIT 

1. Intermediate Range Monitor, Neutron Flux-High 

2. Average Power Range Monitor: 
a. Neutron Flux-Upscale, Setdown 

b. Flow Biased Simulated Thermal 
Power-Upscale 
1) Flow Biased 

2) High Flow Clamped 

c. Neutron Flux-Upscale 

d. Inoperative 

3. Reactor Vessel Steam Dome Pressure - High 

4. Reactor Vessel Water Level - Low, Level 3 

5. Main Steam Line Isolation Valve - Closure 

6. Main Steam Line Radiation - High 

7. Drywell Pressure - High 

8. Scram Discharge Volume Water Level - High 

a. Level Transmitter 
b. Float Switch 

9. Turbine Stop Valve - Closure 

10. Turbine Control Valve Fast Closure, 
Trip Oil Pressure - Low 

11. Reactor Mode Switch Shutdown Position 

12. Manual Scram

TRIP SETPOINT 

< 120/125 divisions 
of full scale 

< 15% of RATED THERMAL POWER 

< 0.58 W+59%,# with 
a maximum of 
< 113.5% of RATED 
THERMAL POWER 

< 118% of RATED THERMAL POWER 

NA 

< 1037 psig 

> 13.0 inches above 
instrument zero* 

< 10% closed 

< 3.0 x full power 
background 

< 1.72 psig 

< 88 gallons 
< 88 gallons 

< 5.5% closed 

> 500 psig 

NA 

NA

*See Bases Figure B 3/4 3-1.  
#See S-ecification 3.4.1.1.2.a for single loop operation requirement. I

ALLOWABLE 
VALUES 

< 122/125 divisions 
of full scale 

< 20% of RATED 
THERMAL POWER 

< 0.58 W+62%, with 
a maximum of 
< 115.5% of RATED 
THERMAL POWER 

< 120% of RATED 
THERMAL POWER 

NA 

< 1057 psig 

> 11.5 inches above 
instrument zero 

< 11% closed 

< 3.6 x full power 
background 

< 1.88 psig 

< 88 gallons 
< 88 gallons 

< 7% closed 

> 460 psig 

NA 

NA



2.1 SAFETY LIMITS 

BASES 

2.0 INTRODUCTION 

The fuel cladding, reactor pressure vessel and primary system piping are 
the principal barriers to the release of radioactive materials to the environs.  
Safety Limits are established to protect the integrity of these barriers during 
normal plant operations and anticipated transients. The fuel cladding integrity 
Safety Limit is set such that no fuel damage is calculated to occur if the 
limit is not violated. Because fuel damage is not directly observable, a step
back approach is used to establish a Safety Limit such that the MCPR is not less 
than the limit specified in Specifications 2.1.2 for both GE and Exxon fuel.  
MCPR greater than the specified limit represents a conservative margin relative 
to the conditions required to maintain fuel cladding integrity. The fuel 
cladding is one of the physical barriers which separate the radioactive mate
rials from the environs. The integrity of this cladding barrier is related to 
its relative freedom from perforations or cracking. Although some corrosion 
or use related cracking may occur during the life of the cladding, fission 
product migration from this source is incrementally cumulative and continuously 
measurable. Fuel cladding perforations, however, can result from thermal 
stresses which occur from reactor operation significantly above design condi
tions and the Limiting Safety System Settings. While fission product migration 
from cladding perforation is just as measurable as that from use related 
cracking, the thermally caused cladding perforations signal a threshold beyond 
which still greater thermal stresses may cause gross rather than incremental 
cladding deterioration. Therefore, the fuel cladding Safety Limit is defined 
with a margin to the conditions which would produce onset of transition boiling, 
MCPR of 1.0. These conditions represent a significant departure from the con
dition intended by design for planned operation. The MCPR fuel cladding inte
grity Safety Limit assures that during normal operation and during anticipated 
operational occurrences, at least 99.9% of the fuel rods in the core do not 
experience transition boiling (ref. XN-NF-524(A)).  

2.1.1 THERMAL POWER, Low Pressure or Low Flow 

The use of the XN-3 correlation is not valid for all critical power 
calculations at pressures below 785 psig or core flows less than 10% of rated 
flow. Therefore, the fuel cladding integrity Safety Limit is established by 
other means. This is done by establishing a limiting condition on core 
THERMAL POWER with the following basis. Since the pressure drop in the bypass 
region is essentially all elevation head, the core pressure drop at low power 
and flows will always be greater than 4.5 psi. Analyses show that with a 
bundle flow of 28 x lO lbs/hr, bundle pressure drop is nearly independent of 
bundle power and has a value of 3.5 psi. Thus, the bundle flow with a 4.5 psi 
driving head will be greater than 28 x lO3 lbs/hr. Full scale ATLAS test data 
taken at pressures from 14.7 psia to 800 psia indicate that the fuel assembly 
critical power at this flow is approximately 3.35 MWt. With the design 
peaking factors, this corresponds to a THERMAL POWER of more than 50% of RATED 
THERMAL POWER. Thus, a THERMAL POWER limit of 25% of RATED THERMAL POWER for 
reactor pressure below 785 psig is conservative.

SUSQUEHANNA - UNIT I 8 2-1 Amendment No. 56



SAFETY LIMITS * 

BASES 

2.1.2 THERMAL POWER, High Pressure and Hiah Flow 

Onset of transition boiling results in a decrease in heat transfer from the clad and, therefore, elevated clad temperature and the possibility of clad failure. However, the existence of critical power, or boiling transition, is not a directly observable parameter in an operating reactor. Therefore, the margin to boiling transition is calculated from plant operating parameters such as core power, core flow, feedwater temperature, and core power distribution. The margin for each fuel assembly is characterized by the critical power ratio (CPR), which is the ratio of the bundle power which would produce onset of transition boiling divided by the actual bundle power. The minimum value of this ratio for any bundle in the core is the minimum critical power ratio (MCPR).  

The Safety Limit MCPR assures sufficient conservatism in the operating MCPR limit that in the event of an anticipated operational occurrence from the limiting condition for operation, at least 99.9% of the fuel rods in the core would be expected to avoid boiling transition. The margin between calculated boiling transition (MCPR = 1.00) and the Safety Limit MCPR is based on a detailed statistical procedure which considers the uncertainties in monitoring the core operating state. One specific uncertainty included in the safety limit is the uncertainty inherent in the XN-3 critical power correlation. XN-NF-524 describes.  the methodology used in determining the Safety Limit MCPR.  

The XN-3 critical power correlation is based on a significant body of practical test data, providing a high degree of assurance that the critical power as evaluated by the correlation is within a small percentage of the actual critical power being estimated. The assumed reactor conditions used in defining the safety limit introduce conservatism into the limit because bounding high radial power factors and bounding flat local peaking distributions are used to estimate the number of rods in boiling transition. Still further conservatism is induced by the tendency of the XN-3 correlation to overpredict the number of rods in boiling transition. These conservatisms and the inherent accuracy of the XN-3 correlation provide a reasonable degree of assurance that during sustained operation at the Safety Limit MCPR there would be no transition boiling in the core. If boiling transition were to occur, there is reason to believe that the integrity of the fuel would not necessarily be compromised. Significant test data accumulated by the U.S: Nuclear Regulatory Commission and private organizations indicate that the use of a boiling transition limitation to protect against cladding failure is a very conservative approach.  Much of the data indicates that LWR fuel can survive for an extended period of time in an environment of boiling transition.  

C I I C fl hIC U A I I A l --
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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 as a function of AVERAGE PLANAR EXPOSURE for GE fuel and AVERAGE BUNDLE 
EXPOSURE for Exxon fuel shall not exceed the limits shown in Figures 3.2.1-1, 
3.2.1-2, and 3.2.1-3.*

APPLICABILITY: 
equal to 25% of

OPERATIONAL CONDITION 1, when THERMAL POWER is greater than or 
RATED THERMAL POWER.

ACTION:

With an APLHGR exceeding the limits of Figure 3.2.1-1, 3.2.1-2, or 3.2.1-3, 
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, 3.2.1-2, and 3.2.1-3: 

a. At least once per 24 hours,

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

POWER increase of at

c. Initially and at least once per 12 hours when the reactor is 
operating with a LIMITING CONTROL ROD PATTERN for APLHGR.  

d. The provisions of Specification 4.0.4 are not applicable.  

*See Specification 3.4.1.1.2.a for single loop operation requirements.

SUSQUEHANNA - UNIT 1
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POWER DISTRIBUTION LIMITS

3/4.2.2 APRM SETPOINTS 

LIMITING CONDITION FOR OPERATION 

3.2.2 The APRM flow biased simulated thermal power-upscale scram trip setpoint 
(S) and flow biased neutron flux-upscale control rod block trip setpoint (SRB) 
shall be established according to the following relationships: 

Trip Setpoint# Allowable Value# 

S < (0.58W + 59%)T S < (0.58W + 62%)T 
SRB < (0.58W + 50%)T SRB < (0.58W + 53%)T 

where: S and SRB are in percent of RATED THERMAL POWER, 
W = Loop recirculation flow as a percentage of the loop 

recirculation flow which produces a rated core flow of 
100 million lbs/hr, 

T (GE fuel) = Lowest value of the ratio of FRACTION OF RATED THERMAL 
POWER divided by the MAXIMUM FRACTION OF LIMITING POWER 
DENSITY. T is always less than or equal to 1.0.  

T (Exxon fuel) = 1.0 

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

ACTION: 

With the APRM flow biased simulated thermal power-upscale scram trip setpoint 
and/or the flow biased neutron flux-upscale control rod block trip setpoint less 
conservative than the value shown in the Allowable Value column for S or SRB, as 

above determined, initiate corrective action within 15 minutes and adjust S and/or 

S to be consistent with the Trip Setpoint value* within 2 hours or reduce THERMAL 
POWER to less than 25% of' RATED THERMAL POWER within the next 4 hours.  

SURVEILLANCE REQUIREMENTS 

4.2.2 The FRTP and the MFLPD shall be determined, the value of T calculated, 
and the most recent actual APRM flow biased simulated thermal power-upscale 
scram and flow biased neutron flux-upscale control rod block trip setpoints 
verified to be within the above limits or adjusted, as required: 

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 and at least once per 12 hours when the reactor is operating 

with MFLPD greater than or equal to FRTP.  
d. The provisions of Specification 4.0.4 are not applicable.  

*With MFLPD greater than the FRTP during power ascension up to 90% of RATED 
THERMAL POWER, rather than adjusting the APRM setpoints, the APRM gain may be 
adjusted such that APRM readings are greater than or equal to 100% times MFLPD, 
provided that the adjusted APRM reading does not exceed 100% of RATED THERMAL 
POWER, the required gain adjustment increment does not exceed 10% of RATED 
THERMAL POWER, and a notice of the adjustment is posted on the reactor control 
panel.  

#See Specification 3.4.1.1.2.a for single loop operation requirements.

SUSQUEHANNA - UNIT I 3/4 2-5 Amendment No. 56



POWER DISTRIBUTION LIMITS 

3/4.2.3 MINIMUM CRITICAL POWER RATIO 

LIMITING CONDITION FOR OPERATION 

3.2.3 The MINIMUM CRITICAL POWER RATIO (MCPR) shall be: 

a. greater than or equal to the applicable MCPR limit determined from Table 3.2.3-1 during steady state operation at rated core 
flow, or 

b. greater than or equal to the greater of the two values determined from Table 3.2.3-1 and Figure 3.2.3-1 during steady state operation 
at other than rated core flow.  

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

ACTION: 

With MCPR less than the applicable MCPR limit determined from Table 3.2.3-1 and Figure 3.2.3-1, initiate corrective action within 15 minutes and restore MCPR to within the required limit within 2 hours or reduce THERMAL POWER to less than 
25% of RATED THERMAL POWER within the next 4 hours.  

SURVEILLANCE REQUIREMENTS 

4.2.3.1 MCPR shall be determined to be greater than or equal to the applicable MCPR limit determined from Table 3.2.3-1 and Figure 3.2.3-1: 

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 and at least once per 12 hours when the reactor is operating 
with a LIMITING CONTROL ROD PATTERN for MCPR.  

I
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TABLE 3.3.6-1 (Continued) 

CONTROL ROD BLOCK INSTRUMENTATION 

ACTION 

ACTION 60 - Declare the RBM inoperable and take the ACTION required by 
Specification 3.1.4.3.  

ACTION 61 - With the number of OPERABLE Channels: 

a. One less than required by the Minimum OPERABLE Channels 
per Trip Function requirement, restore the inoperable 
channel. to OPERABLE status within 7 days or place the 
inoperable channel in the tripped condition within the 
next hour.  

b. Two or more less than required by the Minimum OPERABLE 
Channels per Trip Function requirement, place at least 
one inoperable channel in the tripped condition within 
1 hour.  

ACTION 62 - With the number of OPERABLE channels less than required by the 
Minimum OPERABLE Channels per Trip Function requirement, place 
the inoperable channel in the tripped condition within 1 hour.  

NOTES 

* With THERMAL POWER > 30% of RATED THERMAL POWER.  

,x With more than one control rod withdrawn. Not applicable to control rods 
removed per Specification 3.9.10.1 or 3.9.10.2.  

* Not required when eight or fewer fuel assemblies (adjacent to the SRMs) 
are in the core.  

a. The RBM shall be automatically bypassed when a peripheral control rod is 
selected or the reference APRM channel indicates less than 30% of RATED 
THERMAL POWER.  

b. This function shall be automatically bypassed if detector count rate is 
> 100 cps or the IRM channels are on range 3 or higher.  

c. This function is automatically bypassed when the associated IRM channels 
are on range 8 or higher.  

d. This function is automatically bypassed when the IRM channels are on 
range 3 or higher.  

e. This function is automatically bypassed when the IRM channels are on 
range 1.

SUSQUEHANNA - UNIT 1 3/4 3-53 Amendment No. 43



TABLE 3.3.6-2 

CONTROL ROD BLOCK INSTRUMENTATION SETPOINTS

TRIP FUNCTION 

1. ROD BLOCK MONITOR 

a. Upscale##

(j.  

C
.0 
"-r 
m 

-- i

TRIP SETPOINT 

< 0.66 W + 40% 
Z 0.66 W + 42%1) *** 

2) *** 
Inoperative 
Downscale

NA 
> 5/125 divisions of full scale

b.  
C.  

2. APRM 

a.  

b.  
C.  
d.

< 0.58 W + 50%* 
NA 
> 5% of RATED THERMAL POWER 

< 12% of RATED THERMAL POWER

ALLOWABLE VALUE 

< 0.66 W + 43% 
< 0.66 W + 45% 

NA 
> 3/125 of divisions full scale 

< 0.58 W + 53%* 
NA 
> 3% of RATED THERMAL POWER 

< 14% of RATED THERMAL POWER
3. SOURCE RANGE MONITORS

Detector not full in 
Upscale 
Inoperative 
Downscale

NA 5 
< 2 x 10 cps 
NA 
> 0.7 cps**

NA 
< 4 x 10 cps 
NA 
> 0.5 cps**

4. INTERMEDIATE RANGE MONITORS

Detector not full in 
Upscale 
Inoperative 
Downscale

NA 
< 108/125 divisions of full scale 
NA 
> 5/125 divisions of full scale

NA 
< 110/125 divisions of full scale 
RA 
> 3/125 divisions of full scale

5. SCRAM DISCHARGE VOLUME

a. Water Level - High < 44 gallons 

6. REACTOR COOLANT SYSTEM RECIRCULATION FLOW

S44 gallons

Upscale 
Inoperative 
Comparator

< 108/125 divisions of full scale 
NA 
< 10% flow deviation

< 111/125 divisions of full scale 
RA 
< 11% flow deviation

*The Average Power Range Monitor rod block function is varied as a function of recirculation loop flow 
(W). The trip setting of this function must be maintained in accordance with Specification 3.2.2.  

"*AProvided signal-to-noise ratio is >2. Otherwise, 3cps as trip setpoint and 2.8cps for allowable value.  
***Trip functions 1.0,.1 and 1.o& 2 shall be used in conjunction with the MCPR limits specified in Table 3.2.3-1 

for the RBM setpoints of 106% and 108%.  
##ý_ u•ecification 3.4.1.1.2.a for single loop operi_ requirements.

Flow Biased Neutron 
Flux - Upscale#4k 

Inoperative 
Downscale 
Neutron Flux - Upscale 

Startup

a.  
b.  
C.  
d.

uA) 

w• 

(i

a.  
b.  
C.  
d.

a.  
b.  
C.

m 

C+ 

L0



3/4.4 REACTOR COOLANT SYSTEM 

3/4.4.1 RECIRCULATION SYSTEM 

RECIRCULATION LOOPS - TWO LOOP OPERATION 

LIMITING CONDITION FOR OPERATION 

3.4.1.1.1 Two reactor coolant system recirculation loops shall be in operation.  
and: 

a. Total core flow shall be greater than or equal to 45 million lbs/hr, or 

b. THERMAL POWER shall be less than or equal to the limit specified in 
Figure 3.4.1.1.1-1.  

APPLICABILITY: OPERATIONAL CONDITIONS 1* and 2*, except during single loop 
operation.# 

ACTION: 

a. With one reactor coolant system recirculation loop not in operation, 
comply with the requirements of Specification 3.4.1.1.2, or take the 
associated ACTION.  

b. With no reactor coolant system recirculation loops in operation, 
immediately initiate an orderly reduction of THERMAL POWER to less 
than or equal to the limit specified in Figure 3.4.1.1.1-1, and initiate 
measures to place the unit in at least STARTUP within 6 hours and in 
HOT SHUTDOWN within the next 6 hours.  

c. With two reactor coolant system recirculation loops in operation and 
total core flow less than 45 million lbs/hr and THERMAL POWER greater 
than the limit specified in Figure 3.4.1.1.1-1: 

1. Reduce THERMAL POWER to less than or equal to the limit specified 
in Figure 3.4.1.1.1-1, or 

2. Increase core flow to greater than 45 million lbs/hr, or 

3. Determine the APRM and LPRM*** neutron flux noise levels within 
1 hour, and: 

a) If the APRM and LPRM*** neutron flux noise levels are less 
than three times their established baseline levels, continue 
to determine the noise levels at least once per 8 hours and 
within 30 minutes after the completion of a THERMAL POWER 
increase of at least 5% of RATED THERMAL POWER, or 

b) If the APRM or LPRM*** neutron flux noise levels are greater 
than or equal to three times their established baseline 
levels, immediately initiate corrective action and restore 
the noise levels to within the required limits within 2 hours 
by increasing core flow to greater than 45 million lbs/hr, 
and/or by initiating an orderly reduction of THERMAL POWER to 
less than or equal to the limit specified in Figure 3.4.1.1.1-1.  

*See Special Test Exception 3.10.4.  
***Detectors A and C of one LPRM string per core octant plus detectors A and C 

of one LPRM string in the center of the core should be monitored.  
#See Specification 3.4.1.1.2 for single loop operation requirements.
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REACTOR COOLANT SYSTEM 

SURVEILLANCE REQUIREMENTS

4.4.1.1.1.1 Each pump discharge valve and bypass valve shall be demonstrated 
OPERABLE by cycling each valve through at least one complete cycle of full 
travel during each startup** prior to THERMAL POWER exceeding 25% of RATED 
THERMAL POWER.  

4.4.1.1.1.2 Each pump discharge bypass valve, if not OPERABLE, shall be 
verified to closed at least once per 31 days.  

4.4.1.1.1.3 Each pump MG set scoop tube electrical and mechanical stop shall 
be demonstrated OPERABLE with overspeed setpoints less than or equal to 102.5 
and 105%, respectively, of rated core flow, at least once per 18 months.  

4.4.1.1.1.4 Establish a baseline APRM and LPRM neutron flux noise value at a 
point within 5% RATED THERMAL POWER of the 100% rated rod line with total core 
flow between 35% and 50% of rated total core flow during startup testing 
following each refueling outage.  

**If not performed within the previous 31 days.
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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 

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 Allowable Value 
< 058W + 55% < 0.58W + 58%.  

3. Specification 3.2.1: The MAPLHGR limits shall be as follows: 

a. GE fuel: the limits specified in Figures 3.2.1-1 and 3.2.1-2, 
multiplied by 0.81.  

b. Exxon fuel: the limits specified in Figure 3.2.1-2 multiplied 
by 0.81.  

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

Trip Setpoint Allowable Value 
S < (0.58W + 55%)T S < (0.58W + 58%) 
SRB < (0.58W + 46%)T SRB < (0.58W + 49• 

5. Table 3.3.6-2: the RBM/APRM Control Rod Block Setpoints shall be a• 
follows: 

a. RBM - Upscale Trip Setpoint Allowable Value 
1. < 0.66W + 35% < 0.66W + 38% 
2. < 0.66W + 37% < 0.66W + 40% 

5.a.1 and 5.a.2 shall be used in conjunction with the MCPR limi 
specified in Table 3.2.3-1 for RBM Setpoints of 106% and 108%, 
respectively.  

b. APRM-Flow Biased TriD SetDoint Allnw~hla Vnl,,a

r 
9)T 

its

< 0.58V+ 46% < 0.58W + 49% 

b. APRM and LPRM*** neutron flux noise levels shall be less than three times 
their established baseline levels when THERMAL POWER is greater than the 
limit specified in Figure 3/4.1.1.1-1.  

c. Total core flow shall be greater than or equal to 42 million lbs/hr when THERMAL POWER is greater than the limit specified in Figure 3.4.1.1.1-1.  
APPLICABILITY: OPERATIONAL CONDITIONS 1* and 2*, except during two loop 

operation.# 
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,REACTOR COOLANT SYSTEM

,LIMITING CONDITION FOR OPERATION (Continued)

ACTION:

a. With no reactor coolant system recirculation loops in operation, 
take the ACTION required by Specification 3.4.1.1.1.  

b. With any of the limits specified in 3.4.1.1.2a not satisfied: 

1. Upon entering single loop operation, comply with the new 
limits within 6 hours or be in at least HOT SHUTDOWN within 
the following 6 hours.  

2. If the provisions of ACTION b.1 do not apply, take the 
ACTION(s) required by the referenced Specification(s).  

c. With the APRM or LPRM*** neutron flux noise levels greater than 
or equal to three times their established baseline levels when 
THERMAL POWER is greater than the limit specified in Fig
ure 3,4.1.1.1-1, immediately initiate corrective action and 
restore the noise levels to within the required limits within 
2 hours by initiating an orderly reduction of THERMAL POWER to 
less than or equal to the limit specified in Figure 3.4.1.1.1-1.  
Otherwise, be in at least HOT SHUTDOWN within the next 12 hours.  

d. With one or more jet pumps inoperable, be in at least HOT 
SHUTDOWN within 12 hours.  

e. With total core flow less than 42 million lbs/hr when THERMAL 
POWER is greater than the limit specified in Figure 3 4.1.1.1-1, 
immediately initiate corrective action by either: 

1. Reducing THERMAL POWER to less than or equal to the limit 
specified in Figure 3,4.1.1.1-1 within 4 hours, or 

2. Increasing total core flow to greater than or equal to 42 
million lbs/hr within 4 hours.

SURVEILLANCE REQUIREMENTS

4.4. 1. 1. 2. 1 Upon entering single 
24 hours thereafter, 
loop is < 80% of the

loop operation and at least once per 
verify that the pump speed in the operating 
rated pump speed.

4.4. 1. 1. 2.2 With THERMAL POWER greater than the limit specified in Fig
ure 3.4.1.1.1-1, determine the APRM and LPRM*** neutron flux 
noise levels within 1 hour. Continue to determine the noise 
levels at least once per 8 hours and within 30 minutes after 
the completion of the THERMAL POWER increase > 5% of RATED 
THERMAL POWER.
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REACTOR COOLANT SYSTEM 

SURVEILLANCE REQUIREMENTS (Continued) [
4. 4. 1. 1. 2.3

4.4.1.1.2.4

4.4. 1. 1. 2.5 

4.4. 1. 1. 2.6 

4.4. 1. 1.2.7 

4.4. 1. 1.2.8 

4.4.1.1.2.9

Within 15 minutes prior to either THERMAL POWER increase 
resulting from a control rod withdrawal or recirculation loop 
flow increase, verify that the following differential temperature 
requirements are met if THERMAL POWER is < 30%**** of RATED 
THERMAL POWER or the recirculation loop fTow in the operating 
recirculation loop is < 50%**** of rated loop flow: 

a. < 145°F between reactor vessel steam space coolant and 
Bottom head drain line coolant, 

b.## < 50'F between the reactor coolant within the loop not in 
operation and the coolant in the reactor pressure vessel, 
and 

c.## < 50°F between the reactor coolant within the loop not in 
operation and operating loop.  

a. Establish a baseline APRM and LPRM neutron flux noise value 
at a point within 5% RATED THERMAL POWER of the 100% rated 
rod line with total core flow between 35% and 50% of rated 
total core flow during startup testing following each 
refueling outage, or 

b. In lieu of establishing a single loop operation baseline 
value, utilize the value established pursuant to 
Specification 4.4.1.1.1.4 if a baseline value is needed to 
meet the requirements of Specification 3.4.1.1.2.  

The pump discharge valve and bypass valve in both loops shall 
be demonstrated OPERABLE by cycling each valve through at least 
one complete cycle of full travel during each startup** prior to 
THERMAL POWER exceeding 25% of RATED THERMAL POWER.  

The pump discharge bypass valve in the OPERABLE loop, if not 
OPERABLE, shall be verified to be closed at least once per 
31 days.  

The pump MG set scoop tube electrical and mechanical stop shall 
be demonstrated OPERABLE with overspeed setpoints less than or 
equal to 102.5% and 105%, respectively, of rated core flow, at 
least once per 18 months.

The pump 
loop, if 
once per

discharge valve and bypass valve in the inoperable 
not OPERABLE, shall be verified to be closed at least 
31 days.

During single recirculation loop operation, all jet pumps, 
including those in the inoperable loop, shall be demonstrated 
OPERABLE at least once per 24 hours by verifying that no two of 
the following conditions occur:###
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REACTOR COOLANT SYSTEM

SURVEILLANCE REQUIREMENTS (Continued) 

a. The indicated recirculation loop flow in the operating 
loop differs by more than 10% from the established single 
recirculation pump speed-loop flow characteristics.  

b. The indicated total core flow differs by more than 10% 
from the established total core flow value from single 
recirculation loop flow measurements.  

c. The indicated diffuser, -to-lower plenum differential 
pressure of any individual jet pump differs from estab
lished single recirculation loop patterns by more than 10%.  

4.4.1.1.2.10 The SURVEILLANCE REQUIREMENTS associated with the specifications 
referenced in 3.4.1.1.2a shall be followed.  

* See Special Test Exception 3.10.4.  

** If not performed within the previous 31 days.  

* Detectors A and C of one LPRM string per core octant plus detectors 
A and C of one LPRM string in the center of the core should be 
monitored.  

Initial value. Final value to be determined based on startup 
testing. Any required change to this value shall be submitted to 
the Commission within 90 days of test completion.  

# See Specification 3.4.1.1.1 for two loop operation requirements.  

## This requirement does not apply when the loop not in operation is 
isolated from the reactor pressure vessel.  

### During startup testing following each refueling outage, data shall 
be recorded for the parameters listed to provide a basis for 
establishing the specified relationships. Comparisons of the actual 
data in accordance with the criteria listed shall commence upon the 
performance of subsequent required surveillances.
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REACTOR COOLANT SYSTEM 

JET PUMPS ( 
LIMITING CONDITION FOR OPERATION 

3.4.1.2 All jet pumps shall be OPERABLE.

APPLICABILITY:

ACTION:

OPERATIONAL CONDITIONS 1 and 2, when both recirculation loops 
are in operation.

With one or more jet pumps inoperable, be in at least HOT SHUTDOWN within 
12 hours.  

SURVEILLANCE REQUIREMENTS

4.4.1.2** Each of the above required jet pumps shall be demonstrated OPERABLE 
prior to THERMAL POWER exceeding 25% of RATED THERMAL POWER and at least once 
per 24 hours by determining recirculation loop flow, total core flow and 
diffuser-to-lower plenum differential pressure for each jet pump and verifying 
that no two of the following conditions occur when the recirculation pumps are 
operating at the same speed: 

a. The indicated recirculation loop flow differs by more than 10% from 
the established pump speed-loop flow characteristics.  

b. The indicated total core flow differs by more than 10% from the 
established total core flow value derived from recirculation loop 
flow measurements.  

c. The indicated diffuser-to-lower plenum differential pressure of 
any individual jet pump differs from established patterns by more 
than 10%.  

**See Specification 4.4.1.1.2.9 for single loop operation requirements.
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REACTOR-COOLANT SYSTEM 

RECIRCULATION PUMPS 

LIMITING CONDITION FOR OPERATION 

3.4.1.3 Recirculation pump speed mismatch shall be maintained within: 

a. 5% of each other with core flow greater than or equal to 75% 
of rated core flow.  

b. 10% of each other with core flow less than 75% of rated core 
flow.  

APPLICABILITY: OPERATIONAL CONDITIONS 1* and 2*, when both recirculation loops 
are in operation.  

ACTION: 

With the recirculation pump speeds different by more than the specified 
limits, either: 

a. Restore the recirculation pump speeds to within the specified limit 
within 2 hours, or 

b. Declare the recirculation loop of the pump with the slower speed not 
in operation and take the ACTION required by Specification 3.4.1.1.1.  

SURVEILLANCE REQUIREMENTS 

4.4.1.3 Recirculation pump speed mismatch shall be verified to be within the 
limits at least once per 24 hours.  

*See Special Test Exception 3.10.4.
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REACTOR COOLANT SYSTEM

IDLE RECIRCULATION LOOP STARTUP

LIMITING CONDITION FOR OPERATION 

3.4.1.4 An idle recirculation loop shall not be started unless the temperature 
differential between the reactor pressure vessel steam space coolant and the 
bottom head drain line coolant is less than or equal to 145*F, and: 

a. When both loops have been idle, unless the temperature differential 
between the reactor coolant within the idle loop to be started up 
and the coolant in the reactor pressure vessel is less than or equal 
to 50 0 F, or 

b. When only one loop has been idle, unless the temperature differential 
between the reactor coolant within the idle and operating recirculation 
loops is less than or equal to 50OF and the operating loop flow rate 
is less than or equal to 50% of rated loop flow.  

APPLICABILITY: OPERATIONAL CONDITIONS 1, 2, 3 and 4.  

ACTION: 

With temperature differences and/or flow rates exceeding the above limits, 
suspend startup of any idle recirculation loop.

SURVEILLANCE REQUIREMENTS 

4.4.1.4 The temperature differentials and flow rate shall be determined to be 
within the limits within 15 minutes prior to startup of an idle recirculation 
loop.

I
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SPECIAL TEST EXCEPTIONS

3/4.10.3 SHUTDOWN MARGIN DEMONSTRATIONS 

LIMITING CONDITION FOR OPERATION 

3.10.3 The provisions of Specification 3.9.1, Specification 3.9.3 and 
Table 1.2 may be suspended to permit the reactor mode switch to be in the 
Startup position and to allow more than one control rod to be withdrawn for 
shutdown margin demonstration, provided that at least the following 
requirements are satisfied.  

a. The source range monitors are OPERABLE with the RPS circuitry "shorting 
links" removed per Specification 3.9.2.  

b. The rod worth minimizer is OPERABLE per Specification 3.1.4.1 and is 
programmed for the shutdown margin demonstration, or conformance with 
the shutdown margin demonstration procedure is verified by a second 
licensed operator or other technically qualified member of the unit 
technical staff.  

c. The "continuous rod withdrawal" control shall not be used during 

out-of-sequence movement of the control rods.  

d. No other CORE ALTERATIONS are in progress.  

APPLICABILITY: OPERATIONAL CONDITION 5, during shutdown margin demonstrations.  

ACTION: 

With the requirements of the above specification not'satisfied, immediately 
place the reactor mode switch in the Shutdown or Refuel position.  

SURVEILLANCE REQUIREMENTS 

4.10.3 Within 30 minutes prior to and at least once per 12 hours during the 

performance of a shutdown margin demonstration, verify that; 

a. The source range monitors are OPERABLE per Specification 3.9.2, 

b. The rod worth minimizer is OPERABLE with the required program per 
Specification 3.1.4.1 or a second licensed operator or other techni
cally qualified member of the unit technical staff is present and 
verifies compliance with the shutdown demonstration procedures, and 

c. No other CORE ALTERATIONS are in progress.
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SPECIAL TEST EXCEPTIONS 

3/4.10.4 RECIRCULATION LOOPS

LIMITING CONDITION FOR OPERATION

3.10.4 The requirements of Specifications 3.4.1.1.1 and 3.4.1.3 may be suspended 
for up to 24 hours for the performance of: 

a. PHYSICS TESTS, provided that THERMAL POWER does not exceed 5% of RATED 
THERMAL POWER, or 

b. The Startup Test Program.

APPLICABILITY: OPERATIONAL CONDITIONS 1 and 2, during PHYSICS TESTS and the 
Startup Test Program.

ACTION:

a. With the above specified time limit exceeded, insert all control 
rods.  

b. With the above specified THERMAL POWER limit exceeded during PHYSICS 
TESTS, immediately place the reactor mode switch in the Shutdown 
position.  

SURVEILLANCE REQUIREMENTS 

4.10.4.1 The time during which the above specified requirement has been 
suspended shall be verified to be less than 24 hours at least once per hour 
during PHYSICS TESTS and the Startup Test Program.

4.10.4.2 THERMAL POWER shall be determined to be less 
POWER at least once per hour during PHYSICS TESTS.

than 5% of RATED THERMAL
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I

3/4 10-4 Amendment No. 56



3/4.1 REACTIVITY CONTROL SYSTEMS 

BASES 

3/4.1.1 SHUTDOWN MARGIN 
A sufficient SHUTDOWN MARGIN ensures that 1) the reactor can be made sub

critical from all operating conditions, 2) the reactivity transients associated 
with postulated accident conditions are controllable within acceptable limits, 
and 3) the reactor will be maintained sufficiently subcritical to preclude inad
vertent criticality in the shutdown condition.  

Since core reactivity values will vary through core life as a function-of 
fuel depletion and poison burnup, the demonstration of SHUTDOWN MARGIN will be 
performed in the cold, xenon-free condition and shall show the core to be sub
critical by at least R + 0.38% delta k/k or R + 0.28% delta k/k, as appro
priate. The value of R in units of % de;ta k/k is the difference between the cal
culated value of maximum core reactivity during the operating cycle and the calcu
lated beginning-of-life core reactivity. The value of R must be positive or zero 
and must be determined for each fuel loading cycle.  

Two different values are supplied in the Limiting Condition for Operation 
to provide for the different methods of demonstration of the SHUTDOWN MARGIN.  
The highest worth rod may be determined analytically or by test. The SHUTDOWN 
MARGIN is demonstrated by control rod withdrawal at the beginning of life fuel 
cycle conditions, and, if necessary, at any future time in the cycle if the first 
demonstration indicates that the required margin could be reduced as a function 
of exposure. Observation of subcriticality in this condition assures subcritica
lity with the most reactive control rod fully withdrawn.  

This reactivity characteristic has been a basic assumptioni\in the analysis 
of plant performance and can be best demonstrated at the time of\ fuel loading, 
but the margin must also be determined anytime a control rod is incapable of 
insertion.  

3/4.1.2 Reactivity Anomalies 

-Since the SHUTDOWN MARGIN requirement is small, a careful check on actual 
reactor conditions compared to the predicted conditions is necessary. Any 
changes in reactivity from that of the predicted (predicted care keff ) can be 
determined from the core monitoring system (monitored core keff). In the absence 
of any deviation in plant operating conditions or reactivity anomaly, these values 
should be essentially equal since the calculational methodologies are consistent.  
The predicted core keff is calculated by a 3D core simulation code as a function 
of cycle exposure. This is performed for projected or anticipated reactor operat
ing states/conditions throughout the cycle and is usually done prior to cycle 
operation. -The monitored core keff is the keff as calculated by the core monitor
ing system for actual plant conditions.  

Since the comparisons are easily done, frequent checks are not an imposition 
on normal operation. A 1% deviation in reactivity from that of the predicted is 
larger than expected for normal operation, and therefore should be throughly 
evaluated. A deviation as large as 1% would not exceed the design conditions 
of the reactor.
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REACTIVITY CONTROL SYSTEMS P 
BASES 

3/4.1.3 CONTROL RODS 
The specification of this section ensure that (1) the minimum SHUTDOWN 

MARGIN is maintained, (2) the control rod insertion times are consistent with 
those used in the accident analysis, and (3) limit the potential effects of the rod drop accident. The ACTION statements permit variations from the basic re
quirements but at the same time impose more restrictive criteria for continued 
operation. A limitation on inoperable rods is set such that the resultant effect 
on total rod worth and scram shape will be kept to a minimum. The requirements 
for the various scram time measurements ensure that any indication of systematic 
problems with rod drives will be investigated on a timely basis.  

Damage within the control rod drive mechanism could be a generic problem, 
therefore with a control rod immovable because of excessive friction or mechanical 
interference, operation of the reactor is limited to a time period which is 
reasonable to determine the cause of the inoperability and at the same time 
prevent operation with a large number of inoperable control rods.  

Control rods thatare inoperable for other reasons are permitted to be 
taken out of service provided that those in the nonfully-inserted position are 
consistent with the SHUTDOWN MARGIN requirements.  

The number of control rods permitted to be inoperable could be more than 
the eight allowed by the specification, but the occurrence of eight inoperable 
rods could be indicative of a generic problem and the reactor must be shutdown 
for investigation and resolution of the problem.  

The control rod system is designed to bring the reactor subcritical at a rate fast enough to prevent the MCPR from becoming less than the limit specified 
in Specification 2.1.2 during the core wide transient analyzed in XN-NF-84-118.  
This analysis shows that the negative reactivity rates resulting from the scram with the average response of all the drives as given in the specifications, 
provide the required protection and MCPR remains greater than the limit speci
fied in Specification 2.1.2. The occurrence of scram times longer then those specified should be viewed as an indication of a systematic problem with the rod 
drives and therefore the surveillance interval is reduced in order to prevent 
operation of the reactor for long periods of time with a potentially serious 
problem.  

The scram discharge volume is required to be OPERABLE so that it will be available when needed to accept discharge water from the control rods during a 
reactor scram and will isolate the reactor coolant system from the containment 
when required.  

Control rods with inoperable accumulators are declared inoperable and Specification 3.1.3.1 then applies. This prevents a pattern of inoperable 
accumulators that would result in less reactivity insertion on a scram than 
has been analyzed even though control rods with inoperable accumulators may 
still be inserted with normal drive water pressure. Operability of the accu
mulator ensures that there is a means available to insert the control rods even I under the most unfavorable depressurization of the reactor.

SUSQUEHANNA - UNIT 1 B 3/4 1-2 Amendment No. 56



3/4.2 POWER DISTRIBUTION LIMITS 

BASES 

The specifications of this section assure that the peak cladding tempera
ture following the postulated design basis loss-of-coolant accident will not 
exceed the 2200*F limit specified in 10 CFR 50.46.  

3/4.2.1 AVERAGE PLANAR LINEAR HEAT GENERATION RATE 

This specification assures that the peak cladding temperature following 
the postulated design basis loss-of-coolant accident will not exceed the limit 
specified in 10 CFR 50.46.  

The peak cladding temperature (PCT) following a postulated loss-of-coolant 
accident is primarily a function of the average heat generation rate of all the 
rods of a fuel assembly at any axial location and is dependent only secondarily 
on the rod to rod power distribution within an assembly. For GE fuel, the peak 
clad temperature is calculated assuming a LHGR for the highest powered rod which 
is equal to or less than the design LHGR corrected for densification. This LHGR_ 
times 1.02 is used in the heatup code along with the exposure dependent steady 
state gap conductance and rod-to-rod local peaking factor. The Technical Speci
fication AVERAGE PLANAR LINEAR HEAT GENERATION RATE (APLHGR) for GE fuel is this 
LHGR of the highest powered rod divided by its local peaking factor which results 
in a calculated LOCA PCT much less than 22000 F. The Technical Specification 
APLHGR for Exxon fuel is specified to assure the PCT following a postulated LOCA 
will not exceed the 2200'F limit. The limiting value for APLHGR is shown in 
Figures 3.2.1-1. 3.2.1-2 and 3.2.1-3.  

The calculational procedure used to establish the APLHGR shown on Figures 
3.2.1-1, 3.2.1-2 and 3.2.1-3 is based on a loss-of-coolant accident analysis.  
The analysis was performed using calculational models which are consistent with 
the requirements of Appendix K to 10 CFR 50. These models are described in 
Reference 1 or XN-NF-80-19, Volumes 2, 2A, 2B and 2C.  

3/4.2.2 APRM SETPOINTS 

The flow biased simulated thermal power-upscale scram setting and flow biased 
simulated thermal power-upscale control rod block functions of the APRM instru
ments limit plant operations to the region covered by the transient and accident 
analyses. In addition, for GE fuel, the APRM setpoints must be adjusted to en
sure that > 1% plastic strain does not occur in the degraded situation. The 
scram settings and rod block settings are adjusted in accordance with the formula 
in this specification when the combination of THERMAL POWER and MFLPD indicates 
a higher peaked power distribution to ensure that an LHGR transient would not 
be increased in the degraded condition. For the Exxon fuel, no adjustment is 
required since operation within the MCPR and MAPLHGR operating limits assures 
that fuel mechanical design criteria are not violated.  
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POWER DISTRIBUTION LIMITS 

POWER DISTRIBUTION LIMITS 

BASES 

3/4.2.3 MINIMUM CRITICAL POWER RATIO 

The required operating limit MCPRs at steady state operating conditions as specified in Specification 3.2.3 are derived from the established fuel cladding integrity Safety Limit MCPR, and an analysis of abnormal operational transients.  For any abnormal operating transient analysis evaluation with the initial condition of the reactor being at the steady state operating limit, it is required that the resulting MCPR does not decrease below the Safety Limit MCPR at any time during the transient assuming instrument trip setting given in Specification 2.2.  
To assure that the fuel cladding integrity Safety Limit is not exceeded during any anticipated abnormal operational transient, the most limiting transients have been analyzed to determine which result in the largest reduction in CRITICAL POWER RATIO (CPR). The type of transients evaluated were loss of flow, increase in pressure and power, positive reactivity insertion, and coolant temperature decrease. The limiting transient yields the largest delta MCPR.  When added to the Safety Limit MCPR, the required minimum operating limit MCPR of Specification 3.2.3 is obtained and presented in Table 3.2.3-1.  
When the less operationally limiting Rod Block Monitoring trip setpoint I (.66W + 42% from Table 3.3.6-2) is used, a more limiting MCPR value Table 3.2.3-1 is applicable due to a larger delta MCPR from the limiting Rod Withdrawal Error (RWE) transient.  
The evaluation of a given transient begins with the system initial parameters shown in XN-NF-84-118 that are input to a Exxon-core dynamic behavior transient computer program. The outputs of this program along with the initial MCPR form the input for further analyses of the thermally limiting bundle. The codes and methodology to evaluate pressurization and non-pressurization events are described in XN-NF-79-71. The principal result of this evaluation is the reduction in MCPR caused by the transient.  
The purpose of Figure 3.2.3-1 is to define MCPR operating limits at other than rated core flow conditions. At less than 100% of rated flow the required MCPR is the maximum of the rated flow MCPR determined from Table 3.2.3-1 and the reduced flow MCPR determined from Figure 3.2.3-1. The reduced flow MCPR assures that the Safety Limit MCPR will not be violated during a flow increase transient resulting from a motor-generator speed control failure. The reduced flow MCPR is only calculated for the manual flow control mode. Therefore, automatic flow control operation is not permitted.  

At THERMAL POWER levels less than or equal to 25% of RATED THERMAL POWER, the reactor will be operating at minimum recirculation pump speed and the moderator void content will be very small. For all designated control rod patterns which may be employed at this point, operating plant experience indicates that the resulting MCPR value is in excess of requirements by a considerable margin. During initial start-up testing of the plant, a MCPR evaluation
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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.  

For single loop operation, the MAPLHGR limits are multiplied by a factor 
of 0.81. Use of this factor in conjunction with the GE high enriched fuel 
MAPLHGR is conservative to use as a limit for the Exxon fuel. The multiplica
tion factor is derived from LOCA analyses initiated from single loop operation; 
it maintains the same peak clad temperature margin to the licensing limit of 
2200°F as in two loop operation.  

For single loop operation, the RBM and APRM setpoints are adjusted by a 7% 
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.  

THERMAL POWER, core flow, and neutron flux noise level limitations are pre
scribed in accordance with the recommendations of General Electric Service 
Information Letter No. 380, Revision 1, "BWR Core Thermal Hydraulic Stability," 
dated February 10, 1984.  

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.  

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 0 F.
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3/4.4 REACTOR COOLANT SYSTEM 

BASES (Continued) 

3/4.4.2 SAFETY/RELIEF VALVES 

The safety valve function of the safety/relief valves operate to prevent 
the reactor coolant system from being pressurized above the Safety Limit of 
1325 psig in accordance with the ASME Code. A total of 10 OPERABLE safety
relief valves is required to limit reactor pressure to within ASME III allow
able values for the worst case upset transient.  

Demonstration of the safety/relief valve lift settings will occur only 
during shutdown and will be performed in accordance with the provisions of 
Specification 4.0.5.  

3/4.4.3 REACTOR COOLANT SYSTEM LEAKAGE 

3/4.4.3.1 LEAKAGE DETECTION SYSTEMS 

The RCS leakage detection systems required by this specification are 
provided to monitor and detect leakage from the reactor coolant pressure 
boundary.  

3/4.4.3.2 OPERATIONAL LEAKAGE 

The allowable leakage rates from the reactor coolant system have been L 
based on the predicted and experimentally observed behavior of cracks in 
pipes. The normally expected background leakage due to equipment design and 
the detection capability of the instrumentation for determhining system leakage 
was also considered. The evidence obtained from experiments suggests that for 
leakage somewhat greater than that specified for UNIDENTIFIED LEAKAGE the 
probability is small that the imperfection or crack associated with such leakage 
would grow rapidly. However, in all cases, if the leakage rates exceed the 
values specified or the leakage is located and known to be PRESSURE BOUNDARY 
LEAKAGE, the reactor will be shutdown to allow further investigation and 
corrective action.  

The Surveillance Requirements for RCS pressure isolation valves provide 
added assurance of valve integrity thereby reducing the probability of gross 
valve failure and consequent intersystem LOCA.  

3/4.4.4 CHEMISTRY 

The water chemistry limits of the reactor coolant system are established 
to prevent damage to the reactor materials in contact with the coolant. Chloride 
limits are specified to prevent stress corrosion cracking of the stainless steel.  
The effect of chloride is not as great when the oxygen concentration in the 
coolant is low, thus the 0.2 ppm limit on chlorides is permitted during POWER 
OPERATION. During shutdown and refueling operations, the temperature necessary 
for stress corrosion to occur is not present so a 0.5 ppm concentration of 
chlorides is not considered harmful during these periods.
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REACTOR COOLANT SYSTEM 

BASES 

CHEMISTRY (Continued) 

Conductivity measurements are required on a continuous basis since changes 
in this parameter are an indication of abnormal conditions. When the 
conductivity is within limits, the pH, chlorides and other impurities affecting 
conductivity must also be within their acceptable limits. With the conductivity 
meter inoperable, additional samples must be analyzed to ensure that the 
chlorides are not exceeding the limits.  

The surveillance requirements provide adequate assurance that concentrations 
in excess of the limits will be detected in sufficient time to take corrective 
action.  

3/4.4.5 SPECIFIC ACTIVITY 

The limitations on the specific activity of the primary coolant ensure 
that the 2 hour thyroid and whole body doses resulting from a main steam line 
failure outside the containment during steady state operation will not exceed 
small fractions of the dose guidelines of 10 CFR 100. The values for the limits 
on specific activity represent interim limits based upon a parametric evaluation 
by the NRC of typical site locations. These values are conservative in that 
specific site parameters such as site boundary location and meteorological 
conditions, were not considered in this evaluation.  

The ACTION statement permitting POWER OPERATION to continue for limited 
time periods with the primary coolant's specific activity greater than 0.2 
microcuries per gram DOSE EQUIVALENT 1-131, but less than or equal to 4.0 micro
curies per gram DOSE EQUIVALENT 1-131, accommodates possible iodine spiking 
phenomenon which may occur following changes in THERMAL POWER. Operation with 
specific activity levels exceeding 0.2 microcuries per gram DOSE EQUIVALENT 
1-131 but less than or equal to 4.0 microcuries per gram DOSE EQUIVALENT 1-131 
must be restricted to no more than 800 hours per year, approximately 10 percent 
of the unit's yearly operating time, since these activity levels increase the 
2 hour thyroid dose at the site boundary by a factor of up to 20 following a 
postulated steam line rupture. The reporting of cumulative operating time 
over 500 hours in any 6 month consecutive period with greater than 0.2 micro
curies per gram DOSE EQUIVALENT 1-131 will allow sufficient time for Commission 
evaluation of the circumstances prior to reaching the 800 hour limit.  

Information obtained on iodine spiking will be used to assess the 
parameters associated with spiking phenomena. A reduction in frequency of 
isotopic analysis following power changes may be permissible if justified by 
the data obtained.  

Closing the main steam line isolation valves prevents the release of 
activity to. the environs should a steam line rupture occur outside containment.  
The surveillance requirements provide adequate assurance that excessive specific 
activity levels in the reactor coolant will be detected in sufficient time to 
take corrective action.
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REACTOR COOLANT SYSTEM 

BASES £ 
3/4.4.6 PRESSURE/TEMPERATURE LIMITS 

All components in the reactor coolant system are designed to withstand 
the effects of cyclic loads due to system temperature and pressure changes.  
These cyclic loads are introduced by normal load transients, reactor trips, 
and startup and shutdown operations. The various categories of load cycles 
used for design purposes are provided in Section 3.9 of the FSAR. During 
startup and shutdown, the rates of temperature and pressure changes are 
limited so that the maximum specified heatup and cooldown rates are consistent 
with the design assumptions and satisfy the stress limits for cyclic 
operation.  

During heatup, the thermal gradients in the reactor vessel wall produce 
thermal stresses which vary from compressive at the inner wall to tensile at 
the outer wall. These thermal induced compressive stresses tend to alleviate 
the tensile stresses induced by the internal pressure. Therefore, a pressure
temperature curve based on steady state conditions, i.e., no thermal stresses, 
represents a lower bound of all similar curves for finite heatup rates when 
the inner wall of the vessel is treated as the governing location.  

The heatup analysis also covers the determination of pressure-temperature 
limitations for the case in which the outer wall of the vessel becomes the 
controlling location. The thermal gradients established during heatup produce V 
tensile stresses which are already present. The thermal induced stresses at 
the outer wall of the vessel are tensile and are dependent on both the rate of 
heatup and the time along the heatup ramp; therefore, a lower bound curve 
similar to that described for the heatup of the inner wall cannot be defined.  
Subsequently, for the cases in which the outer wall of the vessel becomes the 
stress controlling location, each heatup rate of interest must be analyzed on 
an individual basis.  

The reactor vessel materials have been tested to determine their initial 
RTNDT. The results of these tests are shown in Table B 3/4.4.6-1. Reactor 
operation and resultant fast neutron, E greater than 1 MeV, irradiation will 
cause an increase in the RTNDT. Therefore, an adjusted reference temperature, 
based upon the fluence, phosphorus content and copper content of the material 
in question, can be predicted using Bases Figure B 3/4.4.6-1 and the recommenda
tions of Regulatory Guide 1.99, Revision 1, "Effects of Residual Elements on 
Predicted Radiation Damage to Reactor Vessel Materials." The pressure/ tempera
ture limit curve, Figure 3.4.6.1-1, curves A', B' and C', includes predicted 
adjustments for this shift in RTNDT for the end of life fluence.  

The actual shift in RTNDT of the vessel material will be established 

periodically during operation by removing and evaluating, in accordance with 
ASTM E185-73 and 10 CFR 50, Appendix H, irradiated reactor vessel material 
specimens installed near the inside wall of the reactor vessel in the core 
area. The irradiated specimens can be used with confidence in predicting
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REACTOR-COOLANT SYSTEM

BASES 

PRESSURE/TEMPERATURE LIMITS (Continued) 

reactor vessel material transition temperature shift. The operating limit 
curves of Figure 3.4.6.1-1 shall be adjusted, as required, on the basis of 
the specimen data and recommendations of Regulatory Guide 1.99, Revision 1.  

The pressure-temperature limit lines shown in Figures 3.4.6.1-1 and 
3.4.6.1-2, curves C, and C', and A and A', for reactor criticality and for 
inservice leak and hydrostatic testing have been provided to assure compliance 
with the minimum temperature requirements of Appendix G to 10 CFR Part 50 for 
reactor criticality and for inservice leak and hydrostatic testing.  

3/4.4.7 MAIN STEAM LINE ISOLATION VALVES 

Double isolation valves are provided on each of the main steam lines to 
minimize the potential leakage paths from the containment in case of a line 
break. Only one valve in each line is required to maintain the integrity of 
the containment. The surveillance requirements are based on the operating 
history of this type valve. The maximum closure time has been selected to 
contain fission products and to ensure the core is not uncovered following 
line breaks.  

3/4.4.8 STRUCTURAL INTEGRITY 

The inspection programs for ASME Code Class 1, 2 and 3 components ensure 
that the structural integrity of these components will be maintained at an 
acceptable level throughout the life of the plant.  

Components of the reactor coolant system were designed to provide access 
to permit inservice inspections in accordance with Section XI of the ASME Boiler 
and Pressure Vessel Code 1971 Edition and Addenda through 1972.  

The inservice inspection program for ASME Code Class 1, 2 and 3 components 
will be performed in accordance with Section XI of the ASME Boiler and Pressure 
Vessel Code and applicable addenda as required by 10 CFR Part 50.55a(g) except 
where specific written relief has been granted by the NRC pursuant to 10 CFR 
Part 50.55a(g)(6)(i).  

3/4.4.9 RESIDUAL HEAT REMOVAL 

A single shutdown cooling mode loop provides sufficient heat removal 
capability for removing core decay heat and mixing to assure accurate tempera
ture indication, however, single failure considerations require that two loops 
be OPERABLE or that alternate methods capable of decay heat removal be 
demonstrated and that an alternate method of coolant mixing be in operation.
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BASES TABLE B 3/4.4.6-1 

REACTOR VESSEL TOUGHNESS(n 

-4 

1-1

WELD SEAM I.D.  
OR MAT'L TYPE 

SA-533 GR B CL.1 

N/A

HEAT/SLAB 
OR 

HEAT/LOT 

C2433-1 

L311A27A-1

0.10 

0.03

P(%) 

0.009 

0.016

HIGHEST 

R TARTING LRYAX. * 
NOT (OF) NDT(°F) 

+18 24 

-50 30

MIN. UPPER 
SHELF RTMAX.  

(LFT-LBS) NDT( 0 F) 

N/A 42 

N/A -20

NOTE:* These values are given only for the benefit of calculating the end-of-life 

HEAT/SLAB 
NON-BELTLINE MT'L TYPE OR OR 

COMPONENT WELD SEAM I.D. HEAT/LOT 

Shell Ring SA-533 GR B OL.1 C1232-2 

Bottom Head Dome C9942-2 

Bottom Head Torus C9942-2 

Top Head Dome C9220-2 

Top Head Torus If C9355-1

Top Head Flange 

Vessel Flange 

Feedwater Nozzle

SA-508, CL.2 

If 

If 

Per GE Purch. Spec.

N/A

N/A 

Q2Q49W 

No CNVS

(EOL) RTNDT 

HIGHST STARTING 
"NDT (OF) 

+20 

+34 

+34

+10 

+10 

+10 

+10 

-16 

0 

+70

Available

SA-540 GR B24 82552

(Per Purch. Spec.  
Requirements

BELTLINE 
COMPONENT.  

Plate 

Weld

co 

CII .5•

I 
0 Weld

Closure Studs



0A UNITED STATES 
NULtLEAR REGULATORY COMMISSION 

WASHINGTON, D. C. 20555 

4j 

PENNSYLVANIA POWER & LIGHT COMPANY 

ALLEGHENY ELECTRIC COOPERATIVE, INC.  

DOCKET NO. 50-388 

SUSQUEHANNA STEAM ELECTRIC STATION, UNIT 2 

AMENDMENT TO FACILITY OPERATTNG LICENSE 

Amendment No. 26 
License No. NPF-22 

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

A. The application for an amendment filed by the Pennsylvania Power & 
Light Company (the licensee), dated April 11, 1985, as supplemented 
on August 15, September 11, November 4, December 4, 1985, and March 27, 
1986, complies with the standards and requirements of the Atomic 
Energy Act of 1954, as amended (the Act), and the Commission's regu
lations 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 endangerina 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 apolicable requirements have 
been satisfied.  

2. Accordingly, the license is amended by changes to the Technical 
Specifications as indicated in the attachment to this license amendment 
and paragraph 2.C.(2) of 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. 26, 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.
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3. This amendment is effective as of the date of issuance.  

FOR THE NUCLEAR REGULATORY COMMISSION 

Elinor G. Adensam, Director 
BWR Project Directorate No. 3 
Division of BWR Licensinq 

Attachment: 
Changes to the Technical 

Specifications 

Date of Issuance:A j4



ATTACHMENT TO LICENSE AMENDMENT NO.Z.(0

FACILITY OPERATING LICENSE NO. NPF-22 

DOCKET NO. 50-388 

Replace the followina paqes 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. The corresponding over
leaf pages are also provided to maintain document completeness.  

REMOVE INSERT 

2-1 2-1 
?-2 2-2 (overleaf) 

2-3 2-3 (overleaf) 
2-4 2-4 

8 2-1 B 2-1 
B 2-2 B 2-2 (overleaf) 

B 2-3 B 2-3 
B 2-4 B 2-4 (overleaf) 

3/4 2-i 3/4 2-1 
3/4 2-2 3/4 2-2 (overleaf) 

3/4 2-5 3/4 2-5 
3/4 2-6 3/4 2-6 (overleaf) 

3/4 2-7 3/4 2-7 (overleaf) 

3/4 2-8 3/4 2-8 

3/4 2-8a 3/4 ?-8a 

3/4 3-53 3/4 3-53 (overleaf) 
3/4 3-54 3/4 3-54 

3/4 4-1 3/4 4-1 
3/4 4-ia 3/4 4-1a 

3/4 4-1b 3/4 4-lb 
3/4 4-ic 3/4 4-1c 

3/4 4-id 3/4 4-1d 
3/4 4-le 3/4 4-ie 

3/4 4-1f 3/4 4-if 
3/4 4-2 3/4 4-2
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REMOVE 

3/4 4-3 
3/4 4-4 

3/4 10-3 
3/4 10-4 

B 3/4 1-1 
9 3/4 1-2 

B 3/4 2-3 
B 3/4 2-4 

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

B 3/4 4-3 
B 3/4 4-4

INSERT 

3/4 4-3 
3/4 4-4 (overleaf) 

3/4 10-3 (overleaf) 
3/4 10-4 

B 3/4 1-1 (overleaf) 
B 3/4 1-2 

B 3/4 2-3 (overleaf) 
B 3/4 2-4 

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

B 3/4 4-3 
B 3/4 4-4 (overleaf)



2.0 SAFETY LIMITS AND LIMITING SAFETY SYSTEM SETTINGS

2.1 SAFETY LIMITS 

THERMAL POWER, Low Pressure or Low Flow

2.1.1 THERMAL POWER shall not exceed 25% of RATED THERMAL POWER with the 
reactor vessel steam dome pressure less than 785 psig or core flow less than 
10% of rated flow.  

APPLICABILITY: OPERATIONAL CONDITIONS 1 and 2.  

ACTION: 

With THERMAL POWER exceeding 25% of RATED THERMAL POWER and the reactor vessel 
steam dome pressure less than 785 psig or core flow less than 10% of rated flow, 
be in at least HOT SHUTDOWN within 2 hours and comply with the requirements of 
Specification 6.7.1.

THERMAL POWER, High Pressure and High Flow

2.1.2 The MINIMUM CRITICAL POWER RATIO (MCPR) shall not be less than 1.06* 
with the reactor vessel steam dome pressure greater than 785 psig and core 
flow greater than 10% of rated flow.  

APPLICABILITY: OPERATIONAL CONDITIONS 1 and 2.  

ACTION:

With MCPR less than 1.06* and the reactor vessel steam dome 
than 785 psig and core flow greater than 10% of rated flow, 
SHUTDOWN within 2 hours and comply with the requirements of

pressure greater 
be in at least HOT 
Specification 6.7.1.

REACTOR COOLANT SYSTEM PRESSURE

2.1.3 The reactor coolant system pressure, as measured in the reactor vessel 
steam dome, shall not exceed 1325 psig.  

APPLICABILITY: OPERATIONAL CONDITIONS 1, 2, 3 and 4.  

ACTION: 

With the reactor coolant system pressure, as measured in the reactor vessel 
steam dome, above 1325 psig, be in at least HOT SHUTDOWN with reactor coolant 
system pressure less than or equal to 1325 psig within 2 hours and comply 
with the requirements of Specification 6.7.1.

*See Specification 3.4.1.1.2.a for single loop operation requirement.
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SAFETY LIMITS AND LIMITING SAFETY SYSTEM SETTINGS 

SAFETY LIMITS (Continued) 

REACTOR VESSEL WATER LEVEL 

2.1.4 The reactor vessel water level shall be above the top of the active 
irradiated fuel.  

APPLICABILITY: OPERATIONAL CONDITIONS 3, 4 and 5 

ACTION: 

With the reactor vessel water level at or below the top of the active irradiated 
fuel, manually initiate the ECCS to restore the water level, after depres
surizing the reactor vessel, if required. Comply with the requirements of 
Specification 6.7.1.  

t
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SAFETY LIMITS AND LIMITING SAFETY SYSTEM SETTINGS

2.2 LIMITING SAFETY SYSTEM SETTINGS 

REACTOR PROTECTION SYSTEM INSTRUMENTATION SETPOINTS 

2.2.1 The reactor protection system instrumentation setpoints shall be set 
consistent with the Trip Setpoint values shown in Table 2.2.1-1.  

APPLICABILITY: As shown in Table 3.3.1-1.  

ACTION: 

With a reactor protection system instrumentation setpoint less conservative 
than the value shown in the Allowable Values column of Table 2.2.1-1, declare 
the channel inoperable and apply the applicable ACTION statement requirement 
of Specification 3.3.1 until the channel is restored to OPERABLE status with 
its setpoint adjusted consistent with the Trip Setpoint value.
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TABLE 2.2.1-1 

REACTOR PROTECTION SYSTEM INSTRUMENTATION SETPOINTS

C: 

z '"-4 
--4 

IN

FUNCTIONAL UNIT 

1. Intermediate Range Monitor, Neutron Flux-High 

2. Average Power Range Monitor: 
a. Neutron Flux-Upscale, Setdown 

b. Flow Biased Simulated Thermal 
Power-Upscale 
1) Flow Biased 

2) High Flow Clamped 

c. Neutron Flux-Upscale 

d. Inoperative 

3. Reactor Vessel Steam Dome Pressure - High 

4. Reactor Vessel Water Level - Low, Level 3 

5. Main Steam Line Isolation Valve - Closure 

6. Main Steam Line Radiation - High 

7. Drywell Pressure - High 

8. Scram Discharge Volume Water Level - High 
a. Level Transmitter 
b. Float Switch 

9. Turbine Stop Valve - Closure 

10. Turbine Control Valve Fast Closure, 
Trip Oil Pressure - Low 

11. Reactor Mode Switch Shutdown Position 

12. Manual Scram

TRIP SETPOINT 

< 120/125 divisions 
of full scale 

< 15% of RATED THERMAL POWER 

<.0.58 W+59%0, with 
a maximum of 
< 113.5% of RATED 
THERMAL POWER 

< 118% of RATED THERMAL POWER 

NA 

< 1037 psig 

> 13.0 inches above 
Tnstrument zero* 

< 10% closed 

< 3.0 x full power 
background 

< 1.72 psig 

< 88 gallons 
S88 gallons 

< 5.5% closed 

> 500 psig 

NA 

NA

Se, ;es Figure B 3/4 3-1.  
#Se, !cification 3.4.1.1.2.a for single loop operaf7requirements.

ALLOWABLE 
VALUES 

< 122/125 divisions 
of full scale 

< 20% of RATED 
THERMAL POWER 

< 0.58 W+62%#, wi 
a maximum of 
< 115.5% of RATED 
THERMAL POWER 

< 120% of RATED 
THERMAL POWER 

NA 

< 1057 psig 

> 11.5 inches above 
instrument zero 

< 11% closed 

< 3.6 x full power 
background 

< 1.88 psig 

< 88 gallons 
88 gallons 

< 7% closed 

> 460 psig 

NA 

NA

N•

C+ 

z 0 

N•

I

I



2.1 SAFETY LIMITS 

BASES 

2.0 INTRODUCTION 

The fuel cladding, reactor pressure vessel and primary system piping 
are the principal barriers to the release of radioactive materials to the 
environs. Safety Limits are established to protect the integrity of these 
barriers during normal plant operations and anticipated transients. The fuel 
cladding integrity Safety Limit is set such that no fuel damage is calculated 
to occur if the limit is not violated. Because fuel damage is not directly 
observable, a step-back approach is used to establish a Safety Limit such that 
the MCPR is not less than the limit specified in Specification 2.1.2. MCPR 
greater than the specified limit represents a conservative margin relative to 
the conditions required to maintain fuel cladding integrity. The fuel cladding 
is one of the physical barriers which separate the radioactive materials from 
the environs. The integrity of this cladding barrier is related to its relative 
freedom from perforations or cracking. Although some corrosion or use related 
cracking may occur during the life of the cladding, fission product migration 
from this source is incrementally cumulative and continuously measurable. Fuel 
cladding perforations, however, can result from thermal stresses which occur 
from reactor operation significantly above design conditions and the Limiting 
Safety System Settings. While fission product migration from cladding perfora
tion is just as measurable as that from use related cracking, the thermally 
caused cladding perforations signal a threshold beyond which still greater 
thermal stresses may cause gross rather than incremental cladding deterioration.  
Therefore, the fuel cladding Safety Limit is defined with a margin to the con
ditions which would produce onset of transition boiling, MCPR of 1.0. These 
conditions represent a significant departure from the condition intended by 
design for planned operation.  

2.1.1 THERMAL POWER, Low Pressure or Low Flow 

The use of the GEXL correlation is not valid for all critical power 
calculations at pressures below 785 psig or core flows less than 10% of rated 
flow. Therefore, the fuel cladding integrity Safety Limit is established by 
other means. This is done by establishing a limiting condition on core 
THERMAL POWER with the following basis. Since the pressure drop in the bypass 
region is essentially all elevation head, the core pressure drop at low power 
and flows will always be greater than 4.5 psi. Analyses show that with a 
bundle flow of 28 x lO3 lbs/hr, bundle pressure drop is nearly independent of 
bundle power and has a value of 3.5 psi. Thus, the bundle flow with a 4.5 psi 
driving head will be greater than 28 x 103 lbs/hr. Full scale ATLAS test data 
taken at pressures from 14.7 psia to 800 psia indicate that the fuel assembly 
critical power at this flow is approximately 3.35 MWt. With the design 
peaking factors, this corresponds to a THERMAL POWER of more than 50% of RATED 
THERMAL POWER. Thus, a THERMAL POWER limit of 25% of RATED THERMAL POWER for 
reactor pressure below 785 psig is conservative.

SUSQUEHANNA - UNIT 2 B 2-1 Amendment No. 26



SAFETY LIMITS 

BASES 

2.1.2 THERMAL POWER, High Pressure and High Flow 

The fuel cladding integrity Safety Limit is set such that no mechanistic 
fuel damage is calculated to occur if the limit is not violated. Since the 
parameters which result in fuel damage are not directly observable during 
reactor operation, the thermal and hydraulic conditions resulting in a 
departure from nucleate boiling have been used to mark the beginning of the 
region where fuel damage could occur. Although it is recognized that a 
departure from nucleate boiling would not necessarily result in damage to BWR 
fuel rods, the critical power at which boiling transition is calculated to 
occur has been adopted as a convenient limit. However, the uncertainties in 
monitoring the core operating state and in the procedures used to calculate 
the critical power result in an uncertainty in the value of the critical 
power. Therefore, the fuel cladding integrity Safety Limit is defined as the 
CPR in the limiting fuel assembly for which more than 99.9% of the fuel rods 
in the core are expected to avoid boiling transition considering the power 
distribution within the core and all uncertainties.  

SThe Safety Limit aMCPR is determined using the General Electric Thermal 
Analysis Basis, GETAB , which is a statistical model that combines all of the 
uncertainties in operating parameters and the procedures used to calculate 
critical power. The probability of the occurrence of boiling transition is 
determined using the General Electric Critical Quality (X) Boiling Length (L), 
GEXL, correlation. The GEXL correlation is valid over the range of 
conditions used in the tests of the data used to develop the correlation.  

The required input to the statistical model are the uncertainties listed 
in Bases Table B2.1.2-1 and the nominal values of the core parameters listed 
in Bases Table B2.1.2-2.  

The bases for the uncertainties in the core parameters are given in 

NEDO-20340b and the basis for the uncertainty in the GEXL correlation is given 

in NEDO-10958-Aa. The power distribution is based on a typical 764 assembly 
core in which the rod pattern was arbitrarily chosen to produce a skewed power 
distribution having the greatest number of assemblies at the highest power 
levels. The worst distribution during any fuel cycle would not be as severe 
as the distribution used in the analysis.  

a "General Electric BWR Thermal Analysis Bases (GETAB) Data, Correlation and 

Design application," NEDO-10958-A.  

bGeneral Electric "Process Computer Performance Evaluation Accuracy" 

NEDO-20340 and Amendment 1, NEDO-20340-1 dated June 1974 and December 1974, 
respectively.
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Bases Table B2.1.2-2 

NOMINAL VALUES OF PARAMETERS USED IN 

THE STATISTICAL ANALYSIS OF FUEL CLADDING INTEGRITY SAFETY LIMIT

THERMAL POWER 

Core Flow 

Dome Pressure 

Channel Flow Area 

R-Factor

3323 MW 

108.5 Mlb/hr 

1010.4 psig 

0.1089 ft 2 

High enrichment - 1.043 
Medium enrichment - 1.039 
Low enrichment - 1.030

li
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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 as a function of AVERAGE PLANAR EXPOSURE shall not exceed the limits 
shown in Figures 3.2.1-1, 3.2.1-2, and 3.2.1-3.*

APPLICABILITY: 
equal to 25% of

OPERATIONAL CONDITION 1, when THERMAL POWER is greater than or 
RATED THERMAL POWER.

ACTION:

With an APLHGR exceeding the limits of Figure 3.2.1-1, 3.2.1-2, or 3.2.1-3, 
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, 3.2.1-2, and 3.2.1-3: 

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.  

*See Specification 3.4.1.1.2.a for single loop operation requirements.
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POWER DISTRIBUTION LIMITS

3/4.2.2 APRM SETPOINTS 

LIMITING CONDITION FOR OPERATION 

3.2.2 The APRM flow biased simulated thermal power-upscale scram trip setpoint 
(S) and flow biased neutron flux-upscale control rod block trip setpoint (SRB) 
shall be established according to the following relationships: 

Trip Setpoint Allowable Value 

S < (0.58W + 59%)T S < (0.58W + 62%)T 
SRB < (0.58W + 50%)T SR15 (0.58W + 53%)T 

where: S and S p are in percent of RATED THERMAL POWER, 
W = Loo recirculation flow as a percentage of the loop recirculation 

flow which produces a rated core flow of 100 million lbs/hr, 
T = Lowest value of the ratio of FRACTION OF RATED THERMAL POWER 

divided by the MAXIMUM FRACTION OF LIMITING POWER DENSITY. T is 
always less than or equal to 1.0.  

APPLICABILITY: OPERATIONAL CONDITION 1, when THERMAL POWER is greater than or 

equal to 25% of RATED THERMAL POWER.  

ACTION: 

With the APRM flow biased simulated thermal power-upscale scram trip setpoint 
and/or the flow biased neutron flux-upscale control rod block trip setpoint 
less conservative than the value shown in the Allowable Value column for S or 
S as above determined, initiate corrective action within 15 minutes and 
adlust S and/or SRD to be consistent with the Trip Setpoint value* within 
2 hours or reduce THERMAL POWER to less-than 25% of RATED THERMAL POWER within 
the next 4 hours.  

SURVEILLANCE REQUIREMENTS 

4.2.2 The FRTP and the MFLPD shall be determined, the value of T calculated, 
and the most recent actual APRM flow biased simulated thermal power-upscale 
scram and flow biased neutron flux-upscale control rod block trip setpoints 
verified to be within the above limits or adjusted, as required: 

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 and at least once per 12 hours when the reactor is operating 
with MFLPD greater than or equal to FRTP.  

d. The provisions of Specification 4.0.4 are not applicable.  

*With MFLPD greater than the FRTP during power ascension up to 90% of RATED THERMAL 
POWER, rather than adjusting the APRM setpoints, the APRM gain may be adjusted 
such that APRM readings are greater than or equal to 100% times MFLPD, provided 
that the adjusted APRM reading does not exceed 100% of RATED THERMAL POWER, the 
required gain adjustment increment does not exceed 10% of RATED THERMAL POWER, 
and a notice of the adjustment is posted on the reactor control panel.  

#See Specification 3.4.1.1.2.a for single loop operation requirements.
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4.

POWER DISTRIBUTION LIMITS 

3/4.2.3 MINIMUM CRITICAL POWER RATIO 

LIMITING CONDITION FOR OPERATION 

3.2.3 The MINIMUM CRITICAL POWER RATIO (MCPR) shall be equal to or greater 
than the MCPR limit determined from Figure 3.2.3-1a or Figure 3.2.3-1b, as 
applicable, times the Kf shown in Figure 3.2.3-2, provided that the end-of-cycle 
recirculation pump trip (EOC-RPT) system is OPERABLE per Specification 3.3.4.2 
and the turbine bypass system is OPERABLE per Specification 3.7.8, with: 

T = (ave- T B) 
IA 1B 

xA = 0.86 seconds, control rod average scram insertion time 
limit to notch 39 per Specification 3.1.3.3, 

TB = 0.688 + 1.65 En Ni ]½(0.052)' 
1 

i=1 
n n 

n 

Z i=1 Nii, 

ave n 
I N.  
i=1 

where: 

n = number of surveillance tests performed to date in cycle, 

N. = number of active control rods measured in the ith surveillance tests, 

ri = average scram time to notch 39 of all rods measured in the ith 
surveillance test, and 

N total number of active rods measured in Specification 4.1.3.2.a.  

APPLICABILITY: 

OPERATIONAL CONDITION 1, when THERMAL POWER is greater than or equal to 25% of 
RATED THERMAL POWER.
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POWER 'DISTRIBUTION LIMITS

LIMITING CONDITION FOR OPERATION (Continued) 

ACTION: 

a. With the end-of-cycle recirculation pump trip system inoperable per 
Specification 3.3.4.2, operation may continue and the provisions of 
Specification 3.0.4 are not applicable provided that, within I hour, 
MCPR is determined to be greater than or equal to the MCPR limit as a 
function of average scram time as shown in Figure 3.2.3-1a or • I 
Figure 3.'2_3-lb, as applicable, EOC-RPT inoperable curve, times the 
Kf shown in Figure 3.2.3-2.  

b. With the turbine bypass system inoperable per Specification 3.7.8, 
operation may continue and the provisions of Specification 3.0.4 are 
not applicable provided that within 1 hour, MCPR is determined to be 
greater than or equal to the MCPR limit as a function of average scram 
time as shown in Figure 3.2.3-1a or Figure 3.2.3-1b, as applicable, 
turbine bypass inoperable curve, times the Kf shown in Figure 3.2.3-2.  

c. With MCPR less than the applicable MCPR limit determined from 
Figure 3.2.3-1a or Figure 3.2.3-1b, as applicable, and Figure 3.2.3-2,I 
initiate corrective action within 15 minutes and restore MCPR to 
within the required limit within 2 hours or reduce THERMAL POWER to 
less than 25% of RATED THERMAL POWER within the next 4 hours.  

SURVEILLANCE REQUIREMENTS 

4.2.3 MCPR, with 

a. T 1.0 prior to performance of the initial scram time measurements 
for the cycle in accordance with Specification 4.1.3.2, or 

b. T as defined in Specification 3.2.3 used to determine the limit 
within 72 hours of the conclusion of each scram time surveillance 
test required by Specification 4.1.3.2, 

c. The provisions of Specification 4.0.4 are not applicable.  

shall be determined to be equal to or greater than the applicable MCPR limit 
determined from Figure 3.2.3-1a or Figure 3.2.3-1b, as applicable, and Figure 
3.2.3-2: 

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 and at least once per 12 hours when the reactor is operating 
with a LIMITING CONTROL ROD PATTERN FOR MCPR.  

d. The provisions of Specification 4.0.4 are not applicable.
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TABLE 3.3.6-1 (Continued) 

CONTROL ROD BLOCK INSTRUMENTATION 

ACTION 

ACTION 60 - Declare the RBM inoperable and take the ACTION required by 
Specification 3.1.4.3.  

ACTION 61 - With the number of OPERABLE Channels: 

a. One less than required by the Minimum OPERABLE Channels 
per Trip Function requirement, restore the inoperable 
channel to OPERABLE status within 7 days or place the 
inoperable channel in the tripped condition within the 
next hour.  

b. Two or more less than required by the Minimum OPERABLE 
Channels per Trip Function requirement, place at least 
one inoperable channel in the tripped condition within 
1 hour.  

ACTION 62 With the number of OPERABLE channels less than required by the 
Minimum OPERABLE Channels per Trip Function requirement, place 
the inoperable channel in the tripped condition within 1 hour.  

NOTES 

* With THERMAL POWER > 30% of RATED THERMAL POWER.  

** With more than one control rod withdrawn. Not applicable to control rods 
removed per Specification 3.9.10.1 or 3.9.10.2.  

Not required when eight of fewer fuel assemblies (adjacent to the SRMs ) 
are in the core.  

(a) The RBM shall be automatically bypassed when a peripheral control rod is 
selected or the reference APRM channel indicates less than 30% of RATED 
THERMAL POWER.  

(b) This function shall be automatically bypassed if detector count rate is 
> 100 cps or the IRM channels are on range 3 or higher.  

(c) This function is automatically bypassed when the associated IRM channels 
are on range 8 or higher.  

(d) This function is automatically bypassed when the IRM channels are on range 
3 or higher.  

(e) This function is automatically bypassed when the IRM channels are 
on range 1.
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TABLE 3.3.6-2 

CONTROL ROD BLOCK INSTRUMENTATION SETPOINTS

TRIP FUNCTION 

1. ROD BLOCK MONITOR 

a. Upscale## 
1) *** 
2) *** 

b. Inoperative 
C. Downscale

m X 

1 

z 

--4 

-P1

b.  
C.  
d.

Flow Biased Neutron 
Flux - Upscale-* 

Inoperative 
Downscale 
Neutron Flux - Upscale 

Startup

TRIP SETPOINT 

< 0.66 W + 40% 
0.66 W + 42% 

> 5/125 divisions of full scale 

< 0.58 W + 50%* 
NA 
> 5% of RATED THERMAL POWER 

< 12% of RATED THERMAL POWER

ALLOWABLE VALUE 

< 0.66 W + 43% 
S0.66 W + 45% 
NA 
> 3/125 of divisions full scale 

< 0.58 W + 53%* 
NA 
> 3% of RATED THERMAL POWER 

< 14% of RATED THERMAL POWER

3. SOURCE RANGE MONITORS

Detector not full in 
Upscale 
Inoperative 
Downscale

NA 
< 2 x 10 cps 
RA 
> 0.7 cps**

NA 
< 4 x 10 cps 
NA 
> 0.5 cps**

4. INTERMEDIATE RANGE MONITORS

Detector not full in 
Upscale 
Inoperative 
Downscale

NA 
< 108/125 divisions of full scale 
NA 
> 5/125 divisions of full scale

5. SCRAM DISCHARGE VOLUME

a. Water Level - High < 44 gallons 

6. REACTOR COOLANT SYSTEM RECIRCULATION FLOW

Upscale 
Inoperative 
Comparator

< 108/125 divisions of full scale 
NA 
< 10% flow deviation

NA 
< 110/125 divisions of full scale 
NA 
> 3/125 divisions of full scale 

< 44 gallons 

< 111/125 divisions of full scale 
NA 
< 11% flow deviation

*The Average Power Range Monitor rod block function is varied as a function of recirculation loop flow 
(W). The trip setting of this function must be maintained in accordance with Specification 3.2.2.  

"**Provided signal-to-noise ratio is > 2. Otherwise, 3 cps as trip setpoint and 2.8 cps for allowable value.  
***Trip functions 1.a.1 and 1.a.2 shall be used in conjunction with the MCPR limits specified in Figures 3.2.3-1a 

a- ' 3.2.3-1t, respectively.  
##7--pecification 3.4.1.1.2.a for single loop operý---- requirements.

2. APRM 

a.

L4 
U,

a.  
b.  
C.  
d.

a.  
b.  
C.  
d.

'-.  

0

a.  
b.  
C.



3/4.4 REACTOR COOLANT SYSTEM 

3/4.4.1 RECIRCULATION SYSTEM 

RECIRCULATION LOOPS - TWO LOOP OPERATION 

LIMITING CONDITION FOR OPERATION 

3.4.1.1.1 Two reactor coolant system recirculation loops shall be in operation.  
and: 

a. Total core flow shall be greater than or equal to 45 million lbs/hr, or 
b. THERMAL POWER shall be less than or equal to the limit specified in 

Figure 3.4.1.1.1-1.  
APPLICABILITY: OPERATIONAL CONDITIONS 1* and 2*, except during single loop 

operation.# 

ACTION: 

a. With one reactor coolant system recirculation loop not in operation, 
comply with the requirements of Specification 3.4.1.1.2, or take the 
associated ACTION.  

b. With no reactor coolant system recirculation loops in operation, 
immediately initiate an orderly reduction of THERMAL POWER to less 
than or equal to the limit specified in Figure 3.4.1.1.1-1, and initiate 
measures to place the unit in at least STARTUP within 6 hours and in 
HOT SHUTDOWN within the next 6 hours.  

c. With two reactor coolant system recirculation loops in operation and 
total core flow less than 45 million lbs/hr and THERMAL POWER greater 
than the limit specified in Figure 3.4.1.1.1-1: 
1. Reduce THERMAL POWER to less than or equal to the limit specified 

in Figure 3.4.1.1.1-1, or 
2. Increase core flow to greater than 45 million lbs/hr, or 
3. Determine the APRM and LPRM*** neutron flux noise levels within 

1 hour, and: 

a) If the APRM and LPRM*** neutron flux noise levels are less 
than three times their established baseline levels, continue 
to determine the noise levels at least once per 8 hours and 
within 30 minutes after the completion of a THERMAL POWER 
increase of at least 5% of RATED THERMAL POWER, or 

b) If the APRM or LPRM*** neutron flux noise levels are greater 
than or equal to three times their established baseline 
levels, immediately initiate corrective action and restore 
the noise leve]isto within the required-limits within 2 hours 
by increasing core flow to greater than 45 million lbs/hr, 
and/or by initiating an orderly reduction of THERMAL POWER 
to less than or equal to the limit specified in 
Figure 3.4.1.1.1-1.  

*See Special Test Exception 3.10.4.  
***Detectors A and C of one LPRM string per core octant plus detectors A and C 

of one LPRM string in the center of the core should be monitored.  
#See Specification 3.4.1.1.2 for single loop operation requirements.
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REACTOR COOLANT SYSTEM

SURVEILLANCE REQUIREMENTS 

4.4.1.1.1.1 Each pump discharge valve and bypass valve shall be demonstrated 
OPERABLE by cycling each valve through at least one complete cycle of full 
travel during each startup** prior to THERMAL POWER exceeding 25% of RATED 
THERMAL POWER.  

4.4.1.1.1.2 Each pump discharge bypass valve, if not OPERABLE, shall be 
verified to be closed at least once per 31 days.  

4.4.1.1.1.3 Each pump MG set scoop tube electrical and mechanical stop shall 
be demonstrated OPERABLE with overspeed setpoints less than or equal to 102.5 
and 105%, respectively, of rated core flow, at least once per 18 months.  

4.4.1.1.1.4 Establish a baseline APRM and LPRM neutron flux noise value at 
a point within 5% RATED THERMAL POWER of the 100% rated rod line with total 
core flow between 35% and 50% of rated total core flow during startup testing 
following each refueling outage.

[

**If not performed within the previous 31 days.
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Figure 3.4.1.1.1-1 
THERMAL POWER LIMITATIONS 
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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 < 90% of the rated pump speed, 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 Allowable Value 
< 0.58W + 55% < 0.58W + 58%.  

3. Specification 3.2.1: The MAPLHGR limits shall be the limits specified 
in Figures 3.2.1-1, 3.2.1-2, and 3.2.1-3, multiplied by 0.81.  

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

Trip Setpoint Allowable Value 
S < (0.58W + 55%)T S < (0.58W + 58%)T 
SRB < (0.58W + 46%)T SRB < (0.58W + 49%)T 

5. Table 3.3.6-2: the RBM/APRM Control Rod Block Setpoints shall be as 
follows: 

a. RBM - Upscale Trip Setpoint Allowable Value 
1. < 0.66W + 35% < 0.66W + 38% 
2. < 0.66W + 37% < 0.66W + 40% 

5.a.1 and 5.a.2 shall be used in conjunction with the MCPR limits 
specified in Figures 3.2.3-1a and 3.2.3-1b, respectively.  

b. APRM-Flow Biased Trip Setpoint Allowable Value 
< 0.58,d+ 46%< 0.58W + 49% 

b. APRM and LPRM*** neutron flux noise levels shall be less than three times 
their established baseline levels when THERMAL POWER is greater than the 
limit specified in Figure 3/4.1.1.1-1.  

c. Total core flow shall be greater than or equal to 42 million lbs/hr when 
THERMAL POWER is greater than the limit specified in Figure 3.4.1.1.1-1.  

APPLICABILITY: OPERATIONAL CONDITIONS 1* and 2*, except during two loop 

operation.# 

ACTION: 

a. With no reactor coolant system recirculation loops in operation, 
take the ACTION required by Specification 3.4.1.1.1.  
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REACTOR COOLANT SYSTEM

LIMITING CONDITION FOR OPERATION (Continued) 

b. With any of the limits specified in 3/4.1.1.2a not satisfied: 

1. Upon entering single loop operation, comply with the new 
limits within 6 hours or be in at least HOT SHUTDOWN within 
the following 6 hours.  

2. If the provisions of ACTION b.1 do not apply, take the 
ACTION(s) required by the referenced Specification(s).  

c. With the APRM or LPRM*** neutron flux noise levels greater than 
or equal to three times their established baseline levels when 
THERMAL POWER is greater than the limit specified in Fig
ure 3,4.1.1.1-1, immediately initiate corrective action and 
restore the noise levels to within the required limits within 
2 hours by initiating an orderly reduction of THERMAL POWER to 
less than or equal to the limit specified in Figure 3.4.1.1.1-1.  
Otherwise, be in at least HOT SHUTDOWN within the next 12 hours.  

d. With one or more jet pumps inoperable, be in at least HOT 
SHUTDOWN within 12 hours.  

e. With total core flow less than 42 million lbs/hr when THERMAL 
POWER is greater than the limit specified in Figure 3,4.1.1.1-1, 
immediately initiate corrective action by either: 

1. Reducing THERMAL POWER to less than or equal to the limit 
specified in Figure 3.4.1.1.1-1 within 4 hours, or 

2. Increasing total core flow to greater than or equal to 42 
million lbs/hr within 4 hours.  

SURVEILLANCE REQUIREMENTS

4.4.1. 1. 2. 1 Upon entering single 
24 hours thereafter, 
loop is < 90% of the

loop operation and at least once per 
verify that the pump speed in the operating 
rated pump speed.

4.4. 1. 1. 2. 2 

4.4.1.1. 2. 3

With THERMAL POWER greater than the limit specified in Fig
ure 3.4.1.1.1-1, determine the APRM and LPRM*** neutron flux 
noise levels within 1 hour. Continue to determine the noise 
levels at least once per 8 hours and within 30 minutes after 
the completion of the THERMAL POWER increase > 5% of RATED 
THERMAL POWER.  

Within 15 minutes prior to either THERMAL POWER increase 
resulting from a control rod withdrawal or recirculation loop 
flow increase, verify that the following differential temperature 
requirements are met if THERMAL POWER is < 30%**** of RATED 
THERMAL POWER or the recirculation loop fTow in the operating 
recirculation loop is < 50%**** of rated loop flow:
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REACTOR COOLANT SYSTEM

SURVEILLANCE REQUIREMENTS (Continued)

a. < 145°F between reactor vessel steam space coolant and 
Eottom head drain line coolant, 

b.## < 50°F between the reactor coolant within the loop not in 
operation and the coolant in the reactor pressure vessel, and 

c.## < 50'F between the reactor coolant within the loop not in 
operation and operating loop.

4.4. 1. 1. 2.4

4. 4. 1. 1. 2.5 

4.4. 1. 1. 2.6 

4. 4. 1. 1. 2.7 

4.4. 1. 1. 2.8 

4.4. 1.1. 2. 9

a. Establish a baseline APRM and LPRM neutron flux noise value 
at a point within 5% RATED THERMAL POWER of the 100% rated 
rod line with total core flow between 35% and 50% of rated 
total core flow during startup testing following each 
refueling outage, or 

b. In lieu of establishing a single loop operation baseline 
value, utilize the value established pursuant to 
Specification 4.4.1.1.1.4 if a baseline value is needed to 
meet the requirements of Specification 3.4.1.1.2.  

The pump discharge valve and bypass valve in both loops shall 
be demonstrated OPERABLE by cycling each valve through at least 
one complete cycle of full travel during each startup"* prior to 
THERMAL POWER exceeding 25% of RATED THERMAL POWER.  

The pump discharge bypass valve in the OPERABLE loop, if not 
OPERABLE, shall be verified to be closed at least once per 
31 days.  

The pump MG set scoop tube electrical and mechanical stop shall 
be demonstrated OPERABLE with overspeed setpoints less than or 
equal to 102.5% and 105%, respectively, of rated core flow, at 
least once per 18 months.  

The pump discharge valve and bypass valve in the inoperable 
loop, if not OPERABLE, shall be verified to be closed at least 
once per 31 days.  

During single recirculation loop operation, all jet pumps, 
including those in the inoperable loop, shall be demonstrated 
OPERABLE at least once per 24 hours by verifying that no two of 
the following conditions occur:### 

a. The indicated recirculation loop flow in the operating 
loop differs by more than 10% from the established single 
recirculation pump speed-loop flow characteristics.  

b. The indicated total core flow differs by more than 10% 
from the established total core flow value from single 
recirculation loop flow measurements.
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REACTOR COOLANT SYSTEM

SURVEILLANCE REQUIREMENTS (Continued) 

c. The indicated diffuser -to-lower plenum differential 
pressure of any individual jet pump differs from estab
lished single recirculation loop patterns by more than 10%.  

4.4.1.1.2.10 The SURVEILLANCE REQUIREMENTS associated with the specifications 
referenced in 3.4.1.1.2a shall be followed.  

* See Special Test Exception 3.10.4.  

If not performed within the previous 31 days.  

• Detectors A and C of one LPRM string per core octant plus detectors 
A and C of one LPRM string in the center of the core should be 
monitored.  

** Initial value. Final value to be determined based on startup 
testing. Any required change to this value shall be submitted to 
the Commission within 90 days of test completion.  

# See Specification 3.4.1.1.1 for two loop operation requirements.  

## This requirement does not apply when the loop not in operation is 
isolated from the reactor pressure vessel.  

### During startup testing following each refueling outage, data shall 
be recorded for the parameters listed to provide a basis for 
establishing the specified relationships. Comparisons of the actual 
data in accordance with the criteria listed shall commence upon the 
performance of subsequent required surveillances.
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REACTOR COOLANT SYSTEM

JET PUMPS 

LIMITING CONDITION FOR OPERATION 

3.4.1.2 All jet pumps shall be OPERABLE.

APPLICABILITY: OPERATIONAL CONDITIONS 1 and 2 when both recirculation loops 
are in operation.

ACTION: 

With one or more jet pumps inoperable, be in at least HOT SHUTDOWN within 
12 hours.

SURVEILLANCE REQUIREMENTS 

4.4.1.2** Each of the above required jet pumps shall be demonstrated OPERABLE 
prior to THERMAL POWER exceeding 25% of RATED THERMAL POWER and at least once 
per 24 hours* by determining recirculation loop flow, total core flow and 
diffuser-to-lower plenum differential pressure for each jet pump and verifying 
that no two of the following conditions occur when the recirculation pumps are 
operating at the same speed: 

a. The indicated recirculation loop flow differs by more than 10% from 
the established pump speed-loop flow characteristics.  

b. The indicated total core flow differs by more than 10% from the 
established total core flow value derived from recirculation loop 
flow measurements.  

c. The indicated diffuser-to-lower plenum differential pressure of 
any individual jet pump differs from established patterns by more 
than 10%.  

*During the startup test program, data shall be recorded for the parameters 
listed td provide a basis for establishing the specified relationships.  
Comparisons of the actual data in accordance with the criteria listed shall 
commence upon the conclusion of the startup test program.  

**See Specification 4.4.1.1.2.9 for single loop operation requirements.
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REACTOR COOLANT SYSTEM 

RECIRCULATION PUMPS 

LIMITING CONDITION FOR OPERATION 

3.4.1.3 Recirculation pump speed mismatch shall be maintained within: 

a. 5% of each other with core flow greater than or equal to 75% 
of rated core flow.  

b. 10% of each other with core flow less than 75% of rated core 
flow.  

APPLICABILITY: OPERATIONAL CONDITIONS 1* and 2* when both recirculation loops 
are in operation.  

ACTION: 

With the recirculation pump speeds different by more than the specified 
limits, either: 

a. Restore the recirculation pump speeds to within the specified limit 
within 2 hours, or 

b. Declare the recirculation loop of the pump with the slower speed not 
in operation and take the ACTION required by Specification 3.4.1.1.  

SURVEILLANCE REQUIREMENTS 

4.4.1.3 Recirculation pump speed mismatch shall be verified to be within the 
limits at least once per 24 hours.  

*See Special Test Exception 3.10.4.
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REACTOR COOLANT SYSTEM

IDLE RECIRCULATION LOOP STARTUP

LIMITING CONDITION FOR OPERATION 

3.4.1.4 An idle recirculation loop shall not be started unless the temperature 
differential between the reactor pressure vessel steam space coolant and the bottom head drain line coolant is less than or equal to 145*F, and: 

a. When both loops have been idle, unless the temperature differential 
between the reactor coolant within the idle loop to be started up and the coolant in the reactor pressure vessel is less than or equal 
to 50*F, or 

b. When only one loop has been idle, unless the temperature differential 
between the reactor coolant within the idle and operating recirculation 
loops is less than or equal to 50°F and the operating loop flow rate 
is less than or equal to 50% of rated loop flow.

APPLICABILITY:

ACTION:

OPERATIONAL CONDITIONS 1, 2, 3 and 4.

With temperature differences and/or flow rates exceeding the above limits, suspend startup of any idle recirculation loop.  

SURVEILLANCE REQUIREMENTS

4.4.1.4 The temperature 
within the limits within 
loop.

differentials and flow rate shall 
15 minutes prior to startup of an

be determined to be 
idle recirculation
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SPECIAL TEST EXCEPTIONS

3/4.10.3 SHUTDOWN MARGIN DEMONSTRATIONS 

LIMITING CONDITION FOR OPERATION 

3.10.3 The provisions of Specification 3.9.1, Specification 3.9.3 and 
Table 1.2 may be suspended to permit the reactor mode switch to be in the 
Startup position and to allow more than one control rod to be withdrawn for 
shutdown margin demonstration, provided that at least the following 
requirements are satisfied.  

a. The source range monitors are OPERABLE with the RPS circuitry "shorting 
links" removed per Specification 3.9.2.  

b. The rod worth minimizer is OPERABLE per Specification 3.1.4.1 and is 
programmed for the shutdown margin demonstration, or conformance with 
the shutdown margin demonstration procedure is verified by a second 
licensed operator or other technically qualified member of the unit 
technical staff.  

c. The "continuous rod withdrawal" control shall not be used during 
out-of-sequence movement of the control rods.  

d. No other CORE ALTERATIONS are in progress.  

APPLICABILITY: OPERATIONAL CONDITION 5, during shutdown margin demonstrations.  

ACTION: 

With the requirements of the above specification not satisfied, immediately 
place the reactor mode switch in the Shutdown or Refuel position.  

SURVEILLANCE REQUIREMENTS 

4.10.3 Within 30 minutes prior to and at least once per 12 hours during the 

performance of a shutdown margin demonstration, verify that; 

a. The source range monitors are OPERABLE per Specification 3.9.2, 

b. The .rod worth. mi-nimizer isOPERABLE with the required program per 
Specification 3.1.4.1 or a second licensed operator or other technf
cally qualified member of the unit technical staff is present and 
verifies compliance with the shutdown demonstration procedures, and 

c. No'other CORE ALTERATIONS are in progress.
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SPECIAL TEST EXCEPTIONS

3/4.10.4 RECIRCULATION LOOPS 

LIMITING CONDITION FOR OPERATION 

3.10.4 The requirements of Specifications 3.4.1.1.1 and 3.4.1.3 may be 
suspended for up to 24 hours for the performance of: 

a. PHYSICS TESTS, provided that THERMAL POWER does not exceed 5% of 
RATED THERMAL POWER, or 

b. The Startup Test Program.  

APPLICABILITY: OPERATIONAL CONDITIONS 1 and 2, during PHYSICS TESTS and the 

Startup Test Program.  

ACTION: 

a. With the above specified time limit exceeded, insert all control 
rods.  

b. With the above specified THERMAL POWER limit exceeded during PHYSICS 
TESTS, immediately place the reactor mode switch in the Shutdown 
position.  

SURVEILLANCE REQUIREMENTS 

4.10.4.1 The time during which the above specified requirement has been 
suspended shall be verified to be less than 24 hours at least once per hour 
during PHYSICS TESTS and the Startup Test Program.  

4.10.4.2 THERMAL POWER shall be determined to be-less than 5% of RATED THERMAL 
POWER at least once per hour during PHYSICS TESTS.
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3/4.1 REACTIVITY CONTROL SYSTEMS 

BASES 

3/4.1.1 SHUTDOWN MARGIN 

A sufficient SHUTDOWN MARGIN ensures that 1) the reactor can be made subcritical from all operating conditions, 2) the reactivity transients associated with postulated accident conditions are controllable within acceptable limits, and 3).the reactor will be maintained sufficiently subcritical to preclude inadvertent criticality in the shutdown condition.  

Since core reactivity values will vary through core life as a function of fuel depletion and poison burnup, the demonstration of SHUTDOWN MARGIN will be performed in the cold, xenon-free condition and shall show the core to be subcritical by at least R + 0.38% delta k/k or R + 0.28% delta k/k, as appropriate. The value of R in units of % delta k/k is the difference between the calculated value of maximum core reactivity during the operating cycle and the calculated beginning-of-life core reactivity. The value of R must be positive or zero and must be determined for each fuel loading cycle.  

Two different values are supplied in the Limiting Condition for Operation to provide for the different methods of demonstration of the SHUTDOWN MARGIN.  The highest worth rod may be determined analytically or by test. The SHUTDOWN MARGIN is demonstrated by control rod withdrawal at the beginning of life fuel cycle conditions, and, if necessary, at any future time in the cycle if the first demonstration indicates that the required margin could be reduced as a function of exposure. Observation of subcriticality in this condition assures subcriticality with the most reactive control rod fully withdrawn.  

This reactivity characteristic has been a basic assumption in the analysis of plant performance and can be best demonstrated at the time of fuel loading, but the margin must also be determined anytime a control rod is incapable of 
insertion.  

3/4.1.2 REACTIVITY ANOMALIES 

Since the SHUTDOWN MARGIN requirement for the reactor is small, a careful check on actual conditions to the predicted conditions is necessary, and the changes in reactivity can be inferred from these comparisons of rod patterns.  Since the comparisons are easily done, frequent checks are not an imposition on normal operations. A 1% change is larger than is expected for normal operation so a change of this magnitude should be thoroughly evaluated. A change as large as 1% would not exceed the design conditions of the reactor and is on the safe side of the postulated transients.
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REACTIVITY CONTROL SYSTEMS

BASES 

3/4.1.3 CONTROL RODS 

The specification of this section ensure that (1) the minimum SHUTDOWN 
MARGIN is maintained, (2) the control rod insertion times are consistent with 
those used in the accident analysis, and (3) limit the potential effects of the 
rod drop accident. The ACTION statements permit variations from the basic re
quirements but at the same time impose more restrictive criteria for continued 
operation. A limitation on inoperable rods is set such that the resultant 
effect on total rod worth and scram shape will be kept to a minimum. The re
quirements for the various scram time measurements ensure that any indication 
of systematic problems with rod drives will be investigated on a timely basis.  

Damage within the control rod drive mechanism could be a generic problem, 
therefore with a control rod immovable because of excessive friction or mechan
ical interference, operation of the reactor is limited to a time period which 
is reasonable to determine the cause of the inoperability and at the same time 
prevent operation with a large number of inoperable control rods.  

Control rods that are inoperable for other reasons are permitted to be 
taken out of service provided that those in the nonfully-inserted position are 
consistent with the SHUTDOWN MARGIN requirements.  

The number of control rods permitted to be inoperable could be more than 
the eight allowed by the specification, but the occurrence of eight inoperable 
rods could be indicative of a generic problem and the reactor must be shutdown 
for investigation and resolution of the problem.  

The control rod system is designed to bring the reactor subcritical at a 
rate fast enough to prevent the MCPR from becoming less than the limit speci
fied in Specification 2.1.2 during the limiting power transient analyzed in 
Section 15.1 of the FSAR. This analysis shows that the negative reactivity 
rates resulting from the scram with the average response of all the drives as 
given in the specifications, provide the required protection and MCPR remains 
greater than the limit specified in Specification 2.1.2. The occurrence of 
scram times longer then those specified should be viewed as an indication of a 
systematic problem with the rod drives and therefore the surveillance interval 
is reduced in order to prevent operation of the reactor for long periods of 
time with a potentially serious problem.  

The scram discharge volume is required to be OPERABLE so that it will be 
available when needed to accept discharge water from the control rods during a 
reactor scram and will isolate the reactor coolant system from the containment 
when required.  

Contro.l rods with inoperable accumulators are declared inoperable and Spe
cification 3.1.3.1 then applies. This prevents a pattern of inoperable accumu
lators that would result in less reactivity insertion on a scram than has been 
analyzed even though control rods with inoperable accumulators may still be in
serted with normal drive water pressure. Operability of the accumulator ensures 
that there is a means available to insert the control rods even under the most 
unfavorable depressurization of the reactor.
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Bases Table B 3.2.1-1

SIGNIFICANT INPUT PARAMETERS TO THE 

LOSS-OF-COOLANT ACCIDENT ANALYSIS

Plant Parameters; 

Core THERMAL POER ..................... 3439 Mwt* which corresponds 
to 105% of rated steam flow

Vessel Steam Output .................... 14.15 x 106 

responds to 
steam flow

lbm/hr which cor
105% of rated

Vessel Steam Dome Pressure .............. 1055 psia 

Design Basis Recirculation Line 
Break Area for: 

a. Large Breaks 4.153 ft 2

b. Small Breaks 1.0 ft 2 to 0.02 ft 2

Fuel Parameters:

FUEL TYPE
FUEL BUNDLE 

GEOMETRY

PEAK TECHNICAL 
SPECIFICATION 

LINEAR HEAT 
GENERATION RATE 

(kw/ft)

Initial Core 8 x 8 13.4 1.4 1.18 

A more detailed listing of input of each model and its source is presented 
in Section II of Reference 1 and Section 6.3 of the FSAR.  

*This power level meets the Appendix requirement of 102%. The core 
heatup calculation assumes a bundle power consistent with operation of 
the highest powered rod at 102% of its Technical Specification LINEAR 
HEAT GENERATION RATE limit.

SUSQUEHANNA - UNIT 2

DESIGN 
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POWER DISTRIBUTION LIMITS 

BASES 

3/4.2.3 MINIMUM CRITICAL POWER RATIO 

The required operating limit MCPRs at steady state operating conditions as 
specified in Specification 3.2.3 are derived from the established fuel cladding 
integrity Safety Limit MCPR, and an analysis of abnormal operational transients.  
For any abnormal operating transient analysis evaluation with the initial con
dition of the reactor being at the steady state operating limit, it is required 
that the resulting MCPR does not decrease below the Safety Limit MCPR at any 
time during the transient assuming instrument trip setting given in Specifica
tion 2.2.  

To assure that the fuel cladding integrity Safety Limit is not exceeded during 
any anticipated abnormal operational transient, the most limiting transients 
have been analyzed to determine which result in the largest reduction in 
CRITICAL POWER RATIO (CPR). The type of transients evaluated were loss of flow, 
increase in pressure and power, positive reactivity insertion, and coolant tem
perature decrease. The limiting transient yields the largest delta MCPR. When 
added to the Safety Limit MCPR, the required minimum operating limit MCPR of 
Specification 3.2.3 is obtained and presented in Figure&3.2.3-la and 3.2.3-lb.  

When the less operationally limiting Rod Block Monitoring trip setpoint 
(.66W + 42% from Table 3.3.6-2) is used, the more limiting MCPR curve Figure 
3.2.3-lb is applicable due to a larger delta MCPR from the limiting Rod With
drawal Error (RWE) transient. Figure 3.2.3-la is applicable when the Rod Block 
Monitor trip setpoint (.66W + 40% from Table 3.3.6-2) is used.  

The evaluation of a given transient begins with the system initial parameters 
shown in FSAR Table 15.0-2 that are input to a GE-core dynamic behavior tran
sient computer program. The code used to evaluate pressurization events is 

described in NEDO-24154(3) and the program used in nonpressurization events 

is described in NEDO-1O802( 2 ) The outputs of this program along with the 
initial MCPR form the input for further analyses of the thermally limiting 
bundle with the single channel transient thermal hydraulic TASC code described 

in NEDE-25149( 4 ). The principal result of this evaluation is the reduction 
in MCPR caused by the transient.  

The purpose of the Kf factor of Figure 3.2.3-2 is to define operating limits 

at other than rated core flow conditions. At less than 100% of rated flow the 
required MCPR is the product of the MCPR and the Kf factor. The Kf factors 

assure that the Safety Limit MCPR will not be violated during a flow increase 
transient resulting from a motor-generator speed control failure. The Kf factors 

may be applied to both manual and automatic flow control modes.  

The K factor values shown in Figure 3.2.3-2 were developed generically and 
are a~plicable to all BWR/2, BWR/3 and BWR/4 reactors. The K factors were 
derived using the flow control line corresponding to RATED THERMAL POWER at 
rated core flow.
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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.  

For single loop operation, the MAPLHGR limits are multiplied by a factor of 
0.81. The multiplication factor is derived from LOCA analyses initiated from 
single loop operation; it maintains the same peak clad temperature margin to 
the licensing limit of 2200OF as in two loop operation.  

For single loop operation, the RBM and APRM setpoints are adjusted by a 7% 
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 vibration.  
Surveillance on differential temperatures below the threshold limits of THERMAL 
POWER or recirculation loop flow mitigates undue thermal stress on vessel 
nozzles, recirculation pumps and the vessel bottom head during extended opera
tion in the single loop mode. The threshold limits are those values which 
will sweep up the cold water from the vessel bottom head.  

THERMAL POWER, core flow, and neutron flux noise level limitations are prescribed 
in accordance with the recommendations of General Electric Service Information 
Letter No. 380, Revision 1, "BWR Core Thermal Hydraulic Stability," dated Febru
ary 10, 1984.  

An inoperable jet pump is not, in itself, a sufficient reason to declare a re
circulation 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.  

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 recirculatlon loop temperatures shall be within 50OF of each other prior 
to startup of an idle loop. The loop temperature must also be within 500 F 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 temperature differ
ence was greater than 145 0 F.
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REACTOR COOLANT SYSTEM

BASES 

3/4.4.2 SAFETY/RELIEF VALVES 

The safety valve function of the safety/relief valves operate to prevent the 
reactor coolant system from being pressurized above the Safety Limit of 1325 psig 
in accordance with the ASME Code. A total of 10 OPERABLE safety/relief valves 
is required to limit reactor pressure to within ASME III allowable values for 
the worst case upset transient.  

Demonstration of the safety/relief valve lift settings will occur only during 
shutdown and will be performed in accordance with the provisions of Specifica 
tion 4.0.5.  

3/4.4.3 REACTOR COOLANT SYSTEM LEAKAGE 

3/4.4.3.1 LEAKAGE DETECTION SYSTEMS 
The RCS leakage detection systems required by this specification are 

provided to monitor and detect leakage from the reactor coolant pressure 
boundary.  

3/4.4.3.2 OPERATIONAL LEAKAGE 

The allowable leakage rates from the reactor coolant system have been 
based on the predicted and experimentally observed behavior of cracks in 
pipes. The normally expected background leakage due to equipment design and 
the detection capability of the instrumentation for determining system leakage 
was also considered. The evidence obtained from experiments suggests that for 
leakage somewhat greater than that specified for UNIDENTIFIED LEAKAGE the 
probability is small that the imperfection or crack associated with such leakage 
would grow rapidly. However, in all cases, if the leakage rates exceed the 
values specified or the leakage is located and known to be PRESSURE BOUNDARY 
LEAKAGE, the reactor will be shutdown to allow further investigation and 
corrective action.  

The Surveillance Requirements for RCS pressure isolation valves provide 
added assurance of valve integrity thereby reducing the probability of gross 
valve failure and consequent intersystem LOCA.  

3/4.4.4 CHEMISTRY 

The water chemistry limits of the reactor coolant system are established 
to prevent damage to the reactor materials in contact with the coolant. Chloride 
limits are specified to prevent stress corrosion cracking of the stainless steel.  
The effect of chloride is not as great when the oxygen concentration in the 
coolant is low, thus the 0.2 ppm limit on chlorides is permitted during POWER 
OPERATION. .During shutdown and refueling operations, the temperature necessary 
for stress corrosion to occur is not present so a 0.5 ppm concentration of 
chlorides is not considered harmful during these periods.
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REACTOR. COOLANT SYSTEM

BASES 

CHEMISTRY (Continued) 

Conductivity measurements are required on a continuous basis since changes 
in this parameter are an indication of abnormal conditions. When the 
conductivity is within limits, the pH, chlorides and other impurities affecting 
conductivity must also be within their acceptable limits. With the conductivity 
meter inoperable, additional samples must be analyzed to ensure that the 
chlorides are not exceeding the limits.  

The surveillance requirements provide adequate assurance that concentrations 
in excess of the limits will be detected in sufficient time to take corrective 
action.  

3/4.4.5 SPECIFIC ACTIVITY 

The limitations on the specific activity of the primary coolant ensure 
that the 2-hour thyroid and whole body doses resulting from a main steam line 
failure outside the containment during steady state operation will not exceed 
small fractions of the dose guidelines of 10 CFR Part 100. The values for the 
limits on specific activity represent interim limits based upon a parametric 
evaluation by the NRC of typical site locations. These values are conservative 
in that specific site parameters such as SITE BOUNDARY location and meteorological 
conditions, were not considered in this evaluation.  

The ACTION statement permitting POWER OPERATION to continue for limited 
time periods with the primary coolant's specific activity greater than 0.2 
microcurie per gram DOSE EQUIVALENT 1-131, but less than or equal to 4.0 
microcuries per gram DOSE EQUIVALENT 1-131, accommodates possible iodine spiking 
phenomenon which may occur following changes in THERMAL POWER. Operation with 
specific activity levels exceeding 0.2 microcurie per gram DOSE EQUIVALENT 1-131 
but less than or equal to 4.0 microcuries per gram'DOSE EQUIVALENT 1-131 must 
be restricted to no more than 800 hours per year, approximately 10% of the 
unit's yearly operating time, since these activity levels increase the 2-hour 
thyroid dose at the SITE BOUNDARY by a factor of up to 20 following a postulated 
steam line rupture. The reporting of cumulative operating time over 500 hours 
in any 6-month consecutive period with greater than 0.2 microcurie per gram 
DOSE EQUIVALENT 1-131 will allow sufficient time for Commission evaluation of 
the circumstances prior to reaching the 800-hour limit.  

Information obtained on iodine spiking will be used to assess the param
eters associated with spiking phenomena. A reduction in frequency of isotopic 
analysis. following power changes may be permissible if justified by the data 
obtained.  

Closing the main steam line isolation valves prevents the release of 
activity to the environs should a steam line rupture occur outside contain
ment. The surveillance requirements provide adequate assurance that excessive 
specific activity levels in the reactor coolant will be detected in sufficient 
time to take corrective action.
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REACTOR COOLANT SYSTEM

BASES 

3/4.4.6 PRESSURE/TEMPERATURE LIMITS 

All components in the reactor coolant system are designed to withstand 
the effects of cyclic loads due to system temperature and pressure changes.  
These cyclic loads are introduced by normal load transients, reactor trips, 
and startup and shutdown operations. The various categories of load cycles 
used for design purposes are provided in Section 3.9 of the FSAR. During 
startup and shutdown, the rates of temperature and pressure changes are 
limited so that the maximum specified heatup and cooldown rates are consistent 
with the design assumptions and satisfy the stress limits for cyclic 
operation.  

During heatup, the thermal gradients in the reactor vessel wall produce 
thermal stresses which vary from compressive at the inner wall to tensile at 
the outer wall. These thermal induced compressive stresses tend to alleviate 
the tensile stresses induced by the internal pressure. Therefore, a pressure
temperature curve based on steady state conditions, i.e., no thermal stresses, 
represents a lower bound of all similar curves for finite heatup rates when 
the inner wall of the vessel is treated as the governing location.  

The heatup analysis also covers the determination of pressure-temperature 
limitations for the case in which the outer wall of the vessel becomes the 
controlling location. The thermal gradients established during heatup produce 
tensile stresses which are already present. The thermal induced stresses at F 
the outer wall of the vessel are tensile and are dependent on both the rate of 

heatup and the time along the heatup ramp; therefore, a lower bound curve 
similar to that described for the heatup of the inner wall cannot be defined.  
Subsequently, for the cases in which the outer wall of the vessel becomes the 
stress controlling location, each heatup rate of interest must be analyzed on 
an individual basis.  

The reactor vessel materials have been tested to determine their initial 
RT The results of these tests are shown in Table B 3/4.4.6-1. Reactor 

operation and resultant fast neutron, E greater than 1 MeV, irradiation will 
cause an increase in the RTNDT. Therefore, an adjusted reference temperature, 

based upon the fluence, phosphorus content and copper content of the material 
in question, can be predicted using Bases Figure B 3/4.4.6-1 and the recommenda
tions of Regulatory Guide 1.99, Revision 1, "Effects of Residual Elements on 
Predicted Radiation Damage to Reactor Vessel Materials." The pressure/ tempera
ture limit curve, Figure 3.4.6.1-1 includes predicted adjustments for this shift 
in RT for the end of life fluence.  

NOT 
The actual shift in RTNDT of the vessel material will be established 

periodically during operation by removing and evaluating, in accordance with 
ASTM E185-73 and 10 CFR Part 50, Appendix H, irradiated reactor vessel material 
specimens installed near the inside wall of the reactor vessel in the core 
area. The irradiated specimens can be used with confidence in predicting 
reactor vessel material transition temperature shift. The operating limit 
curves of Figure 3.4.6.1-1 shall be adjusted, as required, on the basis of 
the specimen data and recommendations of Regulatory Guide 1.99, Revision 1.
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0 UNITED STATES 

4? NL)hz1.NEAR REGULATORY COMMISSION 
X 9 ',WASHINGTON, D. C. 20555 

SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION 

SUPPORTING AMENDMENT NO. 56 TO FACILITY OPERATING LICENSE NO. NPF-14 

AND AMENDMENT NO. 26 TO FACILITY OPERATING LICENSE NO. NPF-22 

PENNSYLVANIA POWER AND LIGHT COMPANY 

SUSQUEHANNA STEAM ELECTRIC STATION, UNITS I AND 2 

DOCKET NOS. 50-387 AND 50-388 

1.0 INTRODUCTION 

By letters dated April 11, August 15, September 11, November 4, December 4, 1985, 
and March 27, 1986, the Pennsylvania Power and Light Company (the licensee) 
requested changes to the Susquehanna Steam Electric Station (SSES) Units I and 
2 Technical Specifications to permit reactor operation with one recirculation 
loop out of service. Presently, the SSES operating licenses require a unit to 
be in hot shutdown immediately if an idle recirculation loop cannot be returned 
to service within 12 hours. The recent resolution of Generic Issue B-19 
regarding thermal-hydraulic stability has provided a basis to permit operation 
in the single loop mode with appropriate restrictions relating to stability con
cerns. General Electric Company (GE), in SIL No. 380, Revision 1, addressed 
these concerns by providing the boiling water reactor licensees generic guidance 
for actions which suppress thermal-hydraulic instability induced neutron flux 
oscillations. The licensee has previously incorporated on October 9, 1984, Tech
nical Specifications in accordance with the guidance provided by GE in SIL No.  
380, Revision 1.  

Specifically, the proposed changes requested by the licensee consist of 
(1) deletion of the Technical Specification requirement restricting single loop 
operation (SLO). This involves limiting the allowable pump speed during SLO, 
increasing the Minimum Critical Power Ratio (MCPR) Safety Limit by 0.01, 
establishing appropriate Average Power Ranqe Monitor (APRM) Flow Biased Scram 
Trip setpoints, revising the Maximum Average Planar Linear Heat Generation 
Rate (MAPLHGR) limits and revising the Rod Block Monitor (RBM)/APRM Control 
Rod Block setpoints; (2) for single loop operation, incorporating requirements 
in the Technical Specifications which should result in the detection and 
suppression of thermal-hydraulic instability induced neutron flux oscillations 
if they should occur; and (3) including an applicability section and apDropri
ately revising SURVEILLANCE requirements.  

General Electric Company (GE) performed the SLO analysis for the first cycle 
of SSES Units I and 2. Exxon Nuclear Company (ENC) performed the SLO analysis 
for SSES Unit 1, cycle 2 with ENC fuel. Since ENC 8X8 fuel is compatible with 
GE 8X8 fuel, the T/S changes proposed for Units 1 and 2 are essentially the 
same.
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It should be noted that on March 27, 1986, the licensee supplemented their 
oriqinal request for sinqle 1ooo operation. This supplemental request assures 
that the operating limits relied upon in the oriqinal request and in the original 
proposed findinq of no significant hazards consideration are met through Tech
nical Specification reoairements. In the licensee's original single loop 
reauest these additional restrictions would have been administratively controlled 
in order to operate within the appropriate MCPR and MAPLHGR limits and to deter
mine the appropriate APRM and RBM/APRM setpoints. The revised Technical Specifi
cations explicity require that which the licensee already intended to incorporate 
outside of the Technical Specification and that which was already implicitly 
understood. Therefore, this supplemental Technical Specification chanqe was 
already relied upon by the staff in making the staff's oriqinal determination of 
no significant hazards consideration, was essentially covered by the oriqinal 
notice of proposed action, and need not be the subject of an additional notice.  

2.0 EVALUATION 

2.1 Accidents (Other Than Loss of Coolant Accident) and Transients Affected by 
One Recirculation Loop Out of Service 

2.1.1 One Pump Seizure Accident 

A plant specific analysis was not performed for this event. Previous analyses for 
similar plants have shown that the event results in a MCPR value significantly 
above the SLO safety limit MCPR.  

2.1.2 Abnormal Operational Transients 

The licensee discussed the effects of SLO on the course of operational transients.  
Pressurization and cold water increase events, as well as rod withdrawal error, 
were addressed. Flow decrease is covered by the pump seizure accident already 
described. The results of calculations for the limitinq event for each cateaorv 
were also presented. Initial operating conditions were conservatively assumed 
to be 75.6% rated power and 60.3% core flow.  

2.1.2.1 a) Pressurization Events 
The limiting pressurization event is the generator load rejection 
without bypass transient. For single loop operation, the licensee 
has calculated that the maximum vessel pressure is 1188 psiq and the 
MCPR is 1.20. Each of the values satisfies its respective safety 
limit.  

b) Cold Water Increase 
The limiting cold water increase event is the feedwater controller 
failure to maximum demand transient. The reactor is conservatively 
assumed to be in single loop operation at 75.6% rated power and 60.3% 
core flow when failure of the feedwater control system instantaneously 
increases the feedwater flow to the runout capacity o• 135% of rated 
flow. The peak pressure is calculated to be 1151 psia and the MCPR is 
1.21, each satisfying its respective safety limit.



-3-

c) Rod Withdrawal Error 
The rod withdrawal error at rated power is given in the FSAR for the 
initial core and in cycle dependent reload supplemental submittals.  
These analyses are performed to demonstrate that, even if the operator 
ignores all instrument indications and the alarms which could occur 
during the course of the transient, the rod block system will stop 
rod withdrawal at a minimum critical power ratio which is higher than 
the fuel cladding integrity safety limit. Correction of the rod block 
eouation and lower initial power for single-loop operation assures 
that the MCPR safety limit is not violated.  

One-pump operation results in backflow through 10 of 20 jet pumps 
while flow is being supplied to the lower plenum from the active jet 
pumps. Because of this backflow through the inactive jet pumps, 
present rod-block equation and APRM settinos must be modified. The 
licensee has modified the two-pump rod block equation and APRM set
tinas that exist in the Technical Specification for one-pump opera
tion and the staff has found them acceptable.  

The staff finds that one loop transients and accidents other than a LOCA, which 
is discussed below, are bounded by the two loop operation analyses and are 
therefore acceptable.  

2.1.3 MCPR Uncertainties 

For single-loop operation, the MCPR fuel cladding integrity safety limit is 
increased by 0.01 to account for increased uncertainties in the core total 
flow and Traversing In-core Probe (TIP) readings. The limiting transients 
were analyzed to verify that there is more than enough margin durinq SLO to 
compensate for this increase in safety limit.  

A feedwater controller failure initiating at 75.6% rated power and 60.3% rated 
core flow results in a transient delta Critical Power Ratio (CPR) of 0.17 
(compared to 0.21 for rated power). A penerator load reject with bypass failure 
initiated at the same initial conditions resulted in a transient delta CPR of 
0.18 (compared to 0.25 for rated power). Since the initial operating limit in 
SLO is equal to, or greater than, that at rated power and, the transient delta 
CPR is less during SLO, there is a greater margin in the safety limit in SLO 
than at rated power. For SLO, the operating MCPR limit remains unchanged from 
the normal two-loop operation limit. For single loop operation at lower flows, 
the steady-state operating MCPR limit is established by multiplying the rated 
flow steady-state by the same K factor. This ensures the 99.9% statistical 
limit requirement is always satdsfied for any postulated abnormal operational 
occurrence. Since the maximum core flow runout during single loop operation 
is only about 60.3% of rated core flow, the current flow dependent MCPR limits 
which are generated based on the flow runout up to rated core flow are also 
adequate to protect the flow runout events during single loop operation.



-4-

2.2 Loss of Coolant Accident (LOCA) 

The licensee has performed analyses of a spectrum of recirculation suction 
line breaks under single loop operation conditions. The licensee states that 
evaluation of these calculations which are performed according to the procedure 
outlined in NEDO-20556-2, Rev. 1, indicates that a multiplier of 0.81 should he 
applied to the MAPLHGR limits for single loop operation of SSES.  

To support operation of Susquehanna Unit 1 with Exxon Nuclear Company (ENC) 8x8 
fuel with a single recirculating pump operating, ENC recommended the conservative 
use of GE MAPLHGR limits for the similar GE 8x8 fuel design with a multiplier 
of 0.81 applied for single-loop operation. The basis for this is two-fold: 
(1) the phenomena which requires the reduction in MAPLHGR limits are a result of 
operation of the Susquehanna Unit 1 system with a single active recirculation 

loop, and are therefore, equally applicable to both GE and ENC fuel designs, 
and (2) the analysis methods used by GE have yielded conservative MAPLHGR limits 
relative to the MAPLHGR limits obtained using the ENC approved analysis models.  
Therefore, applying the more conservative GE MAPLHGR limit to ENC fuel provides 
a limit which assures conformance to NRC 10 CFR 50.46 criteria.  

The major effects of operating with only one recirculation pump running are 
reduced operating core flow, reduced core power, and reverse flow through the 
inactive loop jet pumps. Flow dependent MCPR limits assure reduced maximum 
assembly power during single-loop operation. The primary system coolant 
inventory and LOCA break conditions are essentially unchanged from the two-loop 
operation. Thus, the uncovery of the jet pump suction, recirculation suction 
line uncovery, and system depressurization rate would be expected to change 
little between one and two loop operation. The phenomena associated with these 
key parameters largely determine LOCA analysis results for both ENC and GE 
analyses. The analyses performed by GE confirm this system behavior in that 
the limiting pipe break LOCA is essentially unchanged from the two-loop analysis, 
as are the break size and core uncovery times. Although ENC LOCA analysis 
methods differ from those of GE, similar results would be expected from an ENC 
analysis because the phenomena are governed by the system parameters.  

The major difference between the ENC and GE methodologies, that would result in 
analysis differences between single and two-loop operation, is the blowdown 
heat transfer. ENC's more mechanistic model calculates boilinq transition 
times that are equivalent to, or later than, those reported from the GE model.  
The ENC model explicitly calculates the blowdown heat transfer throughout the 
blowdown period while the GE model assumes an adiabatic heatup period. Thus, 
the conservative approach taken in the GE analysis of using an adiabatic 
heatup period, and assuming an early boiling transition (0.1 sec), would add 
more conservatism to the ENC single-loop analysis.  

The principal LOCA concern associated with single-loop operation is the possi
bility of the LOCA break occurring in the operating loop, in which case there
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would be no coastdown of the intact loop recirculation pump to sustain jet pump 
and core flow during the early portion of the system blowdown. An early boiling 
transition may result from this early loss of flow capability.  

To account for this possibility, GE derived a single-loop operation MAPLHGR 
multiplier of 0.81 to be used with calculated two-loop MAPLHGR limits during 
single-loop operation. The analyses which determined this multiplier assumed a 
near instantaneous boiling transition (0.1 second) even though a longer boiling 
transition time could have been calculated using approved models. This assump
tion is very conservative when applied to the GE fuel and is similarly conserva
tive when applied to the equivalent ENC 8x8 fuel.  

Application of the GE calculated MAPLHGR limits to ENC fuel for single-loop 
operation will conservatively assure that the NRC criteria of 10 CFR 50.46 will 
be met for the following reasons: 

(1) Since ENC has performed LOCA analyses for Susquehanna Unit I for two-loop 
operation and obtained MAPLHGR limits for ENC fuel which are higher than 
the equivalent GE limits, an ENC analysis for the similar single-loop 
operating conditions would he expected to also give MAPLHGR limits equal 
to or higher than those obtained by GE.  

(2) The MAPLHGR reduction factor determined by GE, is used to protect against 
early boiling transition. This MAPLHGR value is based on a conservative 
early boiling transition assumption, which is also conservative when applied 
to the equivalent ENC 8x8 fuel, because the physical characteristics of the 
fuel are essentially the same.  

(3) ENC two-loop operatinq MAPLHGR limits, in addition to being hiqher than 
the GE limits, have margin to peak cladding temperature limits for most 
exposure conditions. This further assures that GE results will be conser
vative relative to ENC calculations.  

3.0 THERMAL-HYDRAULIC STABILITY IN SINGLE LOOP OPERATION 

We have evaluated the licensee's proposed Technical Specification changes to 
assure that the changes provide adequate detection and suppression of potential 
thermal-hydraulic instabilities.  

GE recently presented the staff with stability test data which demonstrated the 
occurrence of limit cycle neutron flux oscillations at natural circulation, and 
several percent above the rated rod line. The oscillations were observable on 
the APRMs and were suppressed with control rod insertion. It was predicted 
that limit cycle oscillations would occur at the operating condition tested; 
however, the characteristics of the observed oscillations were different from 
those previously observed during other stability tests. Namely, the test data 
showed that some LPRM indications oscillated out of phase with the APRM signal 
at amplitudes as great as six times the core average. GE has prepared and
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released a service information letter, SIL No. 380, to alert the BWR owners of 
these new data and to recommend actions to avoid and control abnormal neutron 
flux oscillations.  

The General Electric recommendations were reviewed by the staff and found to 
be prudent recommendations, which provide adequate detection and suppression of 
potential thermal-hydraulic instabilities as required by General Design Criteria 
(GDC) 10 and 12. The staff compared these recommendations with the SSES Tech
nical Specifications for operation with a recirculation loop out of service and 
found that the proposed changes are in conformance with the SIL No. 380, Revi
sion 1 recommendations and are acceptable to the staff.  

In addition, on February 9, 1985, a sinale looD test was performed by Tennessee 
Valley Authority (TVA) on its Browns Ferry Unit 1 reactor during which thermal
hydraulic stability decay ratios were measured. The main findings of the test 
were that the observed increase in neutron noise during single loop operation 
(SLO) is solely due to an increase in flow noise. The inlet flow to power 
transfer functions during two loop operation (TLO) and SLO are not significantly 
different when test plateaus with similar power and flow conditions are compared.  
The Browns Ferry Unit 1 reactor has been found to be stable in all modes of 
operation attained during the present tests. The most unstable test plateaus 
corresponded to minimum recirculation pump speed in SLO, which has the minimum 
flow and maximum power to flow ratio. The estimated decay ratio at this plateau 
was 0.53. The decay ratio decreased as the flow was increased during SLO (down 
to 0.34). This implies that the core-wide reactor stability follows the same 
trends in SLO as it does in TLO. Finally, no local or higher mode instahilities 
were found in the data taken from local power range monitors (LPPMs). The decay 
ratios estimated from LPRMs were not significantly different from the ones 
estimated from the average power range monitors.  

In conclusion, the measured decay ratios at Browns Ferry Unit 1 showed the plant 
to have adequate stability margin over a range of power/flow conditions which 
are of concern during single loop operation. Since the SSFS maximum calculated 
decay ratio (.85) is similar to Browns Ferry Unit 1 (.87), and since it was 
shown that the stability characteristics of SLO are similar to TLO, this test 
provides additional justification to allow single loop operation at SSES.  

4.0 SUMMARY ON SINGLE LOOP OPERATION 

1. Long Term Operation of SLO 

SLO operation with appropriate TS changes has been approved on a permanent basis 
for Duane Arnold. It is concluded for SSES that with the appropriate provisions 
of item 8 below, transient and accident bounds will not be exceeded during SLO 
operation.
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2. Minimum Critical Power Ratio (MCPR) Safety Limit will be Increased bv 
0.01 to 1.07 

The MCPR Safety Limit will be increased by 0.01 to account for increased uncer
tainties in TIP readinqs. The licensee has determined that the change con
servatively bounds the uncertainties introduced by single loop operation.  

3. Minimum Critical Power Ratio (MCPR) Limiting Condition for Operation (LCO') 

The staff reouires that the operatlnq limit MCPR be multiplied by the appropri
ate two loop Kf factors that are in the SSES TS. This will preclude an inadver
tent flow increase from causing the MCPR to drop below the safety limit MCPR.  

4. The Maximum Average Planar Linear Heat Generation Rate (MAPLHGR) Limits 
will be Reduced by Appropriate Multipliers 

The licensee proposed reducinq the TS MAPLHGR by 0.81 for Single Loop Operation.  
These reductions were based on an analysis method proposed by General Electric 
in NEDE-20566-2.  

5. The APRM Scram and Rod Block Setpoints will be Reduced 

The licensee proposed to modify the two loop APRM Scram, Rod Block and Rod Block 
Monitor (RBM) setpoints to account for back flow throuoh half the jet pumps.  
These setpoints equations will be changed in the SSES TS. The changes are sim
ilar to other plant TS changes and are acceptable to the staff.  

6. The Recirculation Control will be in Manual Control 

The staff requires that the licensee operate the recirculation system in the 
manual mode to eliminate the need for control system analyses and to reduce the 
effects of potential flow instabilities.  

7. The Allowable Recirculation Pump Speed During SLO 

The recirculation pumps will be operated only up to 80% of rated speed for Unit 
No. 1 and 90% of rated speed for Unit No. 2 in SLO due to vessel internal 
vibrations.  

8. Surveillance Requirements 

a. The staff requires that the licensee perform daily surveillance on the 
jet pumps to ensure that the pressure drop for one jet pump in a loop 
does not vary from the mean of all jet pumps in that loop by more than 
10 percent.  

b. The staff requires that the core plate delta P noise be measured once 
per shift and the recirculation pump speed will be reduced if the noise 
exceeds 1 psi peak to peak.
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9. Provisions to Allow Operation with One Recirculation Loop out of Service 
Unit 1 

Specification 2.1.2 

This specification is amended to provide a cross-reference to Specifica
tiontion 3.4.1.1.2 for single loop operation. This is acceptable.  

Table 2.2.1-I 

The footnote added to this Table to provide a cross-reference to Specifica
tion 3.4.1.1.2 is acceptable.  

Bases for Section 2.0 

The 1.06 value for the safety limit MCPR is replaced by the phrase "the limit 
specified in Specification 2.1.2." This is an editorial chance and is 
acceptable.  

Specification 3.2.1 and 3.2.2 

These revised Specifications provide a cross-reference to Specification 3.4.1.1.? 
for sinqle loop operation and are acceptable.  

Table 3.3.6-2 

This Table has been amended to reference Table 3.2.3-1 for the MCPR values cor
lv responding to RBM set points of 106 and 108 percent. This is equivalent to the 

currently approved Technical Specification and is acceptable. A footnote has 
beer added to cross-reference Specification 3.4.1.1.2 for single loop operation.  
This addition is acceptable.  

Specification 3.4.1.1.1 

Specification 3.4.1.1., Recirculation Loops, of the current Technical Specifi
cation has been separated into two Specifications - one for two loop operation 
and one for single loop operation. Specification 3.4.1.1.1 is for two loop 
operation. The changes to the current Specification 3.4.1.1 are of an editorial 
nature (changing figure numbers or subheading numbers) or for purposes of 
clarification. These changes are acceptable.  

Specification 3.4.1.1.2 

This Specification provides the revisions to be made to other Specifications 
in the event of operation with one recirculation loop out of service. The fol
lowing describes each change.  

1. Specification 2.1.2 is revised to increase the MCPR Safety Limit by 
0.01. This change is consistent with that for other BWRs and is 
acceptable.



2. Table 2.2.1-1 is altered to reduce the APRM Flow-Biased Scram Trip 
Setpoint by four percent of full power to account for the effect of 
backflow in the idle loop. This is acceptable.  

3. Specification 3.2.1. See Section 2-2 of the SER.  

4. Specification 3.2.2 is altered to reduce the APRM Scram and Rod Block 
setpoints. See discussion of Table 2.2.1-1 above.  

5. Table 3.3.6-2 is revised to reduce the Rod Block Monitor setpoints to 
account for the effect of backflow in the idle loop. This is acceptable 
(see Item 2 above).  

This Specification also mandates the monitoring requirements of GE SIL-380 in 
order to detect and correct conditions of incipient instability. The surveil
lance requirements are consistent with the requirements of SIL 380 and are 
acceptable.  

Specification 3.4.1.2 

The applicability of the Specification has been limited to two loop operation.  
A cross reference to Specification 4.4.1.1.2.9 has been provided to apply to 
single loop operation. This is acceptable.  

Specification 3.4.1.3 

This Specification has been restricted in applicability to two-loop operation.  
Since it refers to pump speed mismatch between the two loops it is not appli
cable to single loop operation and is acceptable.  

Specification 3.10.4 

This Specification has been altered to change the number of a referenced Speci
fication to conform to the revised Specification set. This is acceptable.  

Bases 

The Bases have been altered to be consistent with the revised Technical Speci
fications. Changes included removing the fixed value of the Safety limit to 
allow for the change due to single loop operation and the insertion of appro
priate bases for theSingle Loop Operation Specification.  

Based on the discussion presented above, we conclude that the prnposed revision 
to the Susquehanna Unit 1 Technical Specifications is acceptable. Further 
bases for this conclusion are: 

1. The requirements of GE SIL-380 have been met.  

2. Other changes in the Specification are consistent with those usually 
made for single loop operation.
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10. Provisions to Allow Operation with One Recirculation Loop Out of Service 
Unit 2 

Specification 2.1.2 

This Specification is amended to provide a cross-reference to Specification 
3.4.1.1.2 for Single Loop Operation. This is acceptable.  

Table 2.2.1-1 

The footnote added to this Table to provide a cross-reference to Specification 
3.4.1.1.2 is acceptable.  

Bases Section 2.0 

The 1.06 value for the safety limit MCPR is replaced by the phrase "the limit 
specified in Specification 2.1.2." This is an editorial chance and is 
acceptable.  

Specifications 3.2.1 and 3.2.2 

These revised Specifications provide a cross-reference to Specification 3.4.1.1.2 
for Single Loop Operation and are acceptable.  

Table 3.3.6-2 

Footnote # of this table has been clarified and a footnote referencing Specifi
cation 3.4.1.1.2.a for Single Loop Operation has been added. These changes are 
acceptable.  

Specification 3.4.1.1.1 

Specification 3.4.1.1, Recirculation Loops, o• the current Technical Specifica
tion has been separated into two Specifications - one for two loop operation 
and one for single loop operation. Specifications 3.4.1.1.1 is for two loop 
operation. The changes to the current Specification 3.4.1.1 are of an editorial 
nature (changing figure numbers or subheading numbers) or for purposes of 
clarification. These changes are acceptable.  

Specification 3.4.1.1.2 

This Specification provides the'revisions to be made to other Specifications 
in the event of operation with one recirculation loop out of service. The 
following describes each change.  

1. Specification 2.1.2 is revised to increase the MCPR Safety Limit by 
0.01. This change is consistent with that for other BWRs and is 
acceptable.
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2. Table 2.2.1-1 is altered to reduce the APRM Flow-Biased Scram Trip 
Setpoint by four percent of full power to account for the effect of 
backflow in the idle loop. This change is consistent with that for 
other BWRs and is acceptable.  

3. Specification 3.2.1. See Section 2.2 of the SER.  

4. Specification 3.2.2 is altered to reduce the APRM Scram and Rod Block 
setpoints. See discussion of Table 2.2.1-1 above.  

5. Table 3.3.6-2 is revised to reduce the Rod Block Monitor setpoints to 
account for the effect of backflow in the idle loop. This is acceptable 
(see Item 2 above).  

This Specification also mandates the monitoring requirements of GE SIL-380 in 
order to dptect and correct conditions of incipient instability. The surveil
lance requirements are consistent with the requirements of SIL 380 and are 
acceptable.  

Specification 3/4.4.1.2 

The applicability of the Specification has been limited to two loop operation.  
A cross reference to Specification 4.4.1.1.2.4 has been provided to apply to 
single loop operation. This is acceptable.  

Specifiction 3.4.1.3 

This Specification has been restricted in applicability to two-loop operation.  
Since it refers to pump speed mismatch between the two loops it is not appli
cable to single loop operation and is acceptable.  

Specification 3.10.4 

This Specification has been altered to change the number of a referenced Speci
fication to conform to the revised Specification set. This is acceptable.  

Bases 

The Bases have been altered to be consistent with the revised Technical Speci
fications. Changes included removing the fixed value of the Safety limit MCPR 
to allow for the change due to Single loop operation and the insertion of appro
priate bases for the Single Loop Operation Specification.: 

Based on the discussion presented above, we conclude that the proposed revision 
to the Susquehanna Unit 2 Technical Specifications is acceptable. Further bases 
for this conclusion are: 

1. The requirements of GE SIL-380 have been met.  

2. Other changes in the Specification are consistent with those usually 
made for single loop operation.
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5.0 ENVIRONMENTAL CONSIDERATIONS 

These amendments involve a change in the installation or use of a facility 
component located within the restricted area defined in 10 CFR Part 20 and 
chanqes in surveillance requirements. The staff has determined that the 
amendments involve no significant increase in the amounts, and no siqnificant 
change in the types, of any effluents that may be released offsite, and that 
there is no significant increase in the individual or cumulative occupational 
radiation exposure. The Commission has previously issued a proposed finding 
that these amendments involve no significant hazards consideration and there 
has been no public comment on such findings. Accordingly, these amendments 
meet 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 
or environmental assessment need be prepared in connection with the issuance 
of these amendments.  

6.0 CONCLUSION 

The Commission made a proposed determination that the amendment involves no 
significant hazards consideration which was published in the Federal Peoister 
(50 FR A7867) on November 20, 1985, and consulted with the state of.Pennsylvania.  
No public comments were received, and the state of Pennsylvania did not have 
any comments.  

We have 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 these amendments will not be inimical to the common defense and security or 
to the health and safety of the public.  
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