Docket No.: 50-387
MAY 2 2 1985

Mr. Norman W. Curtis

Vice President

Engineering and Construction - Nuclear
Pennsylvania Power & Light Company

2 North Ninth Street

Allentown, Pennsylvania 18101

Dear Mr. Curtis:

Subject: Amendment No. 45 to Facility Operating License No. NPF-14 -
Susquehanna Steam Electric Station, Unit 1

The Nuclear Regulatory Commission has issued the enclosed Amendment No. 45
to Facility Operating License No. NPF-14 for the Susquehanna Steam Electric
Station, Unit 1. The amendment is in response to your letter dated

January 15, 1985 as supplemented on February 21, 1985. This amendment
revises the Unit 1 Technical Specifications to support operation of SSES
Unit 1 at full rated power during cycle 2 operation.

A copy of the related safety evaluation supporting Amendment No. 45 to
Facility Operating License NPF-14 is enclosed.

Sincerely,

S g ™ by
/7‘62)bm0bkﬁ/ [
Walter Butler, Chief

Licensing Branch No. 2
Division of Licensing

Enclosures:
1. Amendment No. 45 to NPF-14
2. Safety Evaluation

cc w/enclosures:
See next page
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3. This amendment is effective upon start-up following the first refueling

outage.
FOR THE NUCLEAR REGULATORY COMMISSION
Or»igi;;s&; sigmad sz
A boopmia 4R
Walter Butler, Chfef
Licensing Branch No. 2
Division of Licensing
Attachment:
Changes to the Technical
Specifications

Date of Issuance: MAY 2 2 1885
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Nncket No.: 50-387

Mr. Norman W, Curtis

Vice President '
Engineering and Construction - MNuclear
Pennsylvania Power & Light Companyv

2 North Ninth Street

Allentown, Pennsylvania 18101

Dear Mr., Curtis:

Subject: Amendment No, 45 to Facilitv Operating License No. NPF-14 -
Susquehanna Steam Electric Station, Unit 1

The Nuclear Regulatory Commission has issued the enclgosed Amendment Mo. 45
to Facility Operating License No. NPF-14 for the Susauehanna Steam Electric

- Station, Unit 1. The amendment is in response to vour letter de*ed

“January 15, 1985 as supplemented on February 21, 1985. This amendment
revises the Unit 1 Technical Specifications to support operation of SSES
Unit 1 at full rated power during cvcle 2 operation.

A copy of the related safety evaluation supporting Amendment No. 45 to
Facility Opgratinq License NPF-14 is enclosed, '

Sincerely,

A //./
As—ttiete S q";"_/
Walter Butler, Chief
Licensing Branch No. 2
Division of Licensina

Enclosures:

1, Amendment No. 45to NPF-14
2. Safety Evaluation

cc w/enclosures:

See next page



Amendment No.45to Facility Operating License No. NPF-14
Susquehanna Steam Electric Station, Unit 1
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Hr.
Pennsylvania Power & Licht Ccempan

cc:

hMevman W, Curtis

[

Jey Silberg, Esg.
Shah, Pittman, Fotls, & Trovbridge
180G 1 Street, N. W,
Leshington, U.C. 20036

Edward F. Nacel, Esg.

General Counsel anc Secretary
Fennsvlvania Power & Licht Ccmpany
2 heorth Ninth Street
Allentown, Fennsylvenia 18101

Hr. Willdiem L. Berberich
Manager-Nuclear Licensing
Pennsyivania Power & Light Ccmpany
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San Francisco, California 94119
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UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20555

PENNSYLVANIA POWER & LIiGHT COMPANY

ALLEGHENY ELECTRIC COOOPERATIVE, INC.

DOCKET NO. 50-387

SUSQUEHANNA STEAM ELECTRIC STATIOK, URIT 1

AMENDMENT TO FACILITY OPERATING LICENSE

Amendment No. 45
License No. NPF-14

1. The Nuclear Regulatory Commission {the Ccmmission or the KRC} having
found that:

A.

The application for an amendment filed by the Pennsylvaniz Fower

& Light Company, dated January 15, 1985 as supplemented con February
21, 1985 complies with the standards and requirements of the Ataomic
Energy Act of 1954, as amended (the Act), and the Cormission's
regulations set forth in 10 CFR Chapter I;

Tne facility will operate in conformity with the appiication, the
provisions of the Act, and the regulations of the Commission;

There is reasonable assurance: (i) that the activities authorized
by this amendment car be conducted without endangering the health
and safety of the publiic, anc (ii) that such activities will be
conducted in compliance with the Commission's regulations set forth
in 10 CFR Chapter I3

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

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.

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. WPF-14 is
hereby amended to read as follows:

(2)

B850
PR

Technical Specifications and Environmental Protection Plan

The Technical Specifications contained in Appendix A, as revised
through Amendmeni No. 45, and the Environmental Protection Plan

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

06060333 B50522

ADOCK 05000387
PDR



Susquehanna

Governor's Office of State Planning § Development
Attn: Coordinator, State Clearinghouse

P 0. Box 1323

Harrisburg, Pennsylvania 17120

Mr. Bruce Thomas, President
3oarc of Supervisors

R. D. £

Berwick, Pennsylvania 18603

U. S. tnvironmental Protection Agency
Attn: E1S Coordinator

Region I1] Office

Curtis Building

6th and Walnut Streets

Philadelphia, Pennsylvania 12106



-2 -

3. This amendment is effective upon start-up following the first refueling

cutage.

FOR THE NUCLEAR REGULATGRY COMAISSION
N .
IR s N U S e TV —
Lalter Butler, Chief
Licensing Branch No. 2
Divisiorn of Licensing

Attachment:

Changes to the Technical

Specifications

Date of Issuance: MAY & & xge
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FACJLITY CFPEERATIRG LICERSE O, KPF-14
DOCKET NO. 50-387

Replace the foilcwing pages of the Appendix "A" Techricel Specifications
with encicsec peces. The revised pages are identifiec by Frernament number
anc contein vertical lines indicatirc the cres of change.
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1.0 DEFINITIONS

The following terms are defined so that uniform interpretation of these
specifications may be achieved. The defined terms appear in capitalized type
and shall be applicable throughout these Technical Specifications.

ACTION

1.1 ACTION shall be that part of a Specification which prescribes remedial
measures required under designated conditions.

AVERAGE BUNDLE EXPCSURE

The AVERAGE BUNDLE EXPOSURE shall be equal to the sum of the axially averaged
exposure of all the fuel rods in the specified bundle divided by the number of
fuel rods in the fuel bundle.

AVERAGE PLANAR EXPOSURE

1.2 The AVERAGE PLANAR EXPOSURE shall be applicable to a specific planar height and
is equal to the sum of the exposure of all the fuel rods in the specified bundle
at the specified height divided by the number of fuel rods in the fuel bundle.

AVERAGE PLANAR LINEAR HEAT GENERATION RATE

1.3 The AVERAGE PLANAR LINEAR HEAT GENERATION RATE (APLHGR) shall be
applicable to a specific planar height and is equal to the sum of the
LINEAR HEAT GENERATION RATES for all the fuel rods in the specified
bundle at the specified height divided by the number of fuel rods in the
fuel bundle. -

CHANNEL CALIBRATION

1.4 A CHANNEL CALIBRATION shall be the adjustment, as necessary, of the
channel output such that it responds with the necessary range and
accuracy to known values of the parameter which the channel monitors.
The CHANNEL CALIBRATION shall encompass the entire channel including the
sensor and alarm and/or trip functions, and shall include the CHANNEL
FUNCTIONAL TEST. The CHANNEL CALIBRATION may be performed by any series
of sequential, overlacping or total channel steps such that the entire
channel is calibrated.

CHANNEL CHECK

1.5 A CHANNEL CHECK shall be the qualitative assessment of channel behavior
during operation by observation. This determination shall include, where
possible, comparison of the channel indication and/or status with other
indications and/or status derived from independent instrument channels
measuring the same parameter.

CHANNEL FUNCTIONAL TEST
1.6 A CHANNEL FUNCTIONAL TEST shall be:

a. Analog channels - the injection of a simulated signal into the
channel as close to the sensor as practicable to verify OPERABILITY
including alarm and/or trip functions and channel failure trips.

b. Bistable channels - the injection of a simulated signal into the
sensor to verify OPERABILITY including alarm and/or trip functions.

The CHANNEL FUNCTIONAL TEST may be performed by any series of sequential,
overlapping or total channel steps such that the entire channel is tested.
SUSQUEHANNA - UNIT 1 1-1 Amendment No. 45



DEFINITIONS

CORE ALTERATION )

1.7 CORE ALTERATION shall be the addition, removal, relocation or movement of
fuel, sources, or reactivity controls within the reactor pressure vessel
with the vessel head removed and fuel in the vessel. Normal-movement of
the SRMs, IRMs, TIPs or special moveable detectors is not considered a
CORE ALTERATION. Suspension of CORE ALTERATIONS shall not preclude comple-
tion of the movement of a component to a safe conservative position.

CRITICAL POWER RATIO

1.8 The CRITICAL POWER RATIO (CPR) shall be the ratio of that power in the
assembly which is calculated by application of the appropriate correlation(s)
to cause some point in the assembly to experience boiling transition, divided
by the actual assembly operating power.

DOSE EQUIVALENT I-131

1.9 DOSE EQUIVALENT I-131 shall be that concentration of I-131, microcuries
per gram, which alone would produce the same thyroid dose as the quantity
and isotopic mixture of I-131, I-132, I-133, I-134, and I-135 actually
present. The thyroid dose conversion factors used for this calculation
shall be those Tisted in Table III of TID-14844, "Calculation of Distance
Factors for Power and Test Reactor Sites."

E-AVERAGE DISINTEGRATION ENERGY

1.10 E shall be the average, weighted in proportion to the concentration of
each radionuclide in the reactor coolant at the time of sampling, of the
sum of the average beta and gamma energies per disintegration, in Mev,
for isotopes, with half lives greater than 15 minutes, making up at least
95% of the total non-iodine activity in the coolant.

EMERGENCY CORE COOLING SYSTEM (ECCS) RESPONSE TIME

1.11 The EMERGENCY CORE COOLING SYSTEM (ECCS) RESPONSE TIME shall be that time
interval from when the monitored parameter exceeds its ECCS actuation set-
point at the channel sensor until the ECCS equipment is capable of per-
forming its safety function, i.e., the valves travel to their required
positions, pump discharge pressures reach their required values, etc.

- Times shall include diesel generator starting and sequence loading delays
where applicable. The response time may be measured by any series of
sequential, overlapping or total steps such that the entire response time
is measured.

END-OF-CYCLE RECIRCULATION PUMP TRIP SYSTEM RESPONSE TIME

1.12 The END-OF-CYCLE RECIRCULATION PUMP TRIP SYSTEM RESPONSE TIME shall be
that time interval to complete supression of the electric arc between
the fully open contacts of the recirculation pump circuit breaker from
initial movement of the associated:

a. Turbine stop valves, and
b. Turbine control valves.

This total system response time consists of two components, the instru-
mentation response time and the breaker arc suppression time. These times
may be measured by any series of sequential, overlapping or total steps
such that the entire response time is measured.

SUSQUEHANNA - UNIT 1 1-2 Amendment No.36



3/4.1 REACTIVITY CONTROL SYSTEMS

3/4.1.1 SHUTDOWN MARGIN

LIMITING CONDITION FOR OPERATION

3.1.7 The SHUTDOWN MARGIN shall be equal to or greater than:

a. 0.38% delta k/k with the highest worth rod analytically cetermined,
or

b.  0.28% delta k/k with the highest worth rod determined by test.

APPLICABILITY: OPERATICNAL CONDITIONS 1, 2, 3, 4 and 5.

ACTION:

With the SHUTDOWN MARGIN less than specified:

a. In OPERATIONAL CONDITION 1 or 2, reestablish the required SHUTDOWN
MARGIN within 6 hours or be in at least HOT SHUTDOWN within the next
12 hours.

b. In OPERATIONAL CONDITION 3 or 4, immediately verify all insertable
control rods to be inserted and suspend all activities that could
reduce the SHUTDOWN MARGIN. In OPERATIONAL CONDITION 4, establish
SECONDARY CONTAINMENT INTEGRITY within 8 hours.

c. In OPERATIONAL CONDITION 5, suspend CORE ALTERATIONS and other
activities that could reduce the SHUTDOWN MARGIN and insert all
insertable control rods within 1 hour. Establish SECONDARY CONTAIN-
MENT INTEGRITY within 8 hours.

SURVETLLANCE REQUIREMENTS

4.1.1 The SHUTDOWN MARGIN shall be determined to be equal to or greater than
specified at any time during the fuel cycle:

a. By measurement, prior to or during the first startup after each
refueling.

b. By measurement, within 500 MWD/T prior to the core averace exposure
at which the predicted SHUTDOWN MARGIN, including upcertainties and
calculation biases, is equal to the specified limit.

c. Within 12 hours after detection of a withdrawn control rcd that is
immovable, as a result of excessive friction or mechanical inter-
ference, or is untrippable, except that the above required SHUTDOWN
MARGIN shall be verified acceptable with an increased allowance for
the withdrawn worth of the immovable or untrippable control rod.

SUSQUEHANNA - UNIT 1 3/4 1-1 Amendment No. 36



REACTIVITY CONTROL SYSTEMS

3/4.1.2 REACTIVITY ANOMALIES

LIMITING CONDITION FOR QPERATION

3.1.2 The reactivity difference between the monitored core K .. and the
predicted core Keff shall not exceed 1% deita k/k. eff
APPLICABILITY: OPERATIONAL CONDITIONS 1 and 2.
ACTION:
With the reactivity difference greater than 1% delta k/k:

a. Within 12 hours perform an analysis to determine and explain the

cause of the reactivity difference; operation may continue if the
difference is explained and corrected.

b. Otherwise, be in at least HOT SHUTDOWN.

SURVETLLANCE REQUIREMENTS

4.1.2 The reactivity difference between the monitored core Keff and the pre-

dicted core Keff shall be verified to be less than or equal to 1% delta k/k:
a. During the first startup following CORE ALTERATIONS, and

b. At Teast once per 700 MWD/MT of core exposure during POWER OPERATION.

SUSQUEHANNA - UNIT 1 3/4 1-2 Amendment No.45




3/4.2 POWER DISTRIBUTION LIMITS

3/4.2.1 AVERAGE PLANAR LINEAR HEAT GENERATION RATE

LIMITING CONDITION FOR OPERATION

3.2.1 A1l 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 Timits shown in Figures 3.2.1-1,
3.2.1-2, and 3.2.1-3.

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

ACTION:

With an APLHGR exceeding the limits of Figure 3.2.1-1, 3.2.1-2, or 3.2.1-3,
initiate corrective action within 15 minutes and restore APLHGR to within the
required 1imits within 2 hours or reduce THERMAL POWER to less than 25% of
RATED THERMAL POWER within the next 4 hours.

SURVETLLANCE REQUIREMENTS

4.2.1 A1l 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 POWER increase of at
least 15% of RATED THERMAL POWER, and

c. Initially and at least once pé€r 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.

SUSQUEHANNA - UNIT 1 3/4 2-1 Amendment No. 45
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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 = Lloop recirculation flow as a percentage of the loop
recirculation flow which produces a rated core flow of
100 million 1bs/hr,

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 egual to 1.0.

1.0

T (GE fuel)

T (Exxon fuel)

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 § or SRB’ as

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

Spr to be consistent with the Trip Setpoint value* within 2 hours or reduce THERMAL
PORER to 1ess than 25% of RATED THERMA. POVER within the next 4-hours.

SURVETLLANCE REQUIREMENTS

4.2.2 The FFRTP 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. -
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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 1imit 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 1imit 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 applicabie
MCPR Timit 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 Jeast
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.
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TABLE 3.2.3-1

MCPR OPERATING LIMITS FOR RATED CORE FLOW

MCPR OPERATING LIMIT

EQUIPMENT STATUS GE FUEL EXXON FUEL
1. EOC-RPT and Main Turbine Bypass

OPERABLE, RBM setpoint < 108% 1.36 1.32
2. EOC-RPT Inoperable, Main Turbine

Bypass OPERABLE, RBM setpoint < 108% 1.36 1.32
3. Main Turbine Bypass Inoperable,

EOC-RPT OPERABLE, RBM Setpoint

< 108% 1.36 1.34

4. EOC-RPT and Main Turbine Bypass
OPERABLE, RBM Setpoint < 106% 1.32 1.29

5. EOC-RPT Inoperable, Main Turbine
Bypass OPERABLE, RBM Setpoint

< 106% 1.32 1.29
6. Main Turbine Bypass Inoperable,
EOC-RPT OPERABLE, RBM Setpoint
< 106% 1.34 1.34
N\
\\
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POWER DISTRIBUTION LIMITS

3/4.2.4 LINEAR HEAT GENERATION RATE

LIMITING CONDITION FOR OPERATION

3.2.4 The LINEAR HEAT GENERATION RATE (LHGR) for GE fuel shall not exceed
13.4 kw/ft.

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

ACTION:

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

SURVETLLANCE REQUIREMENTS

4.2.4 LHGRs for GE fuel shall be determined to be equal to or less than the
Timit:

a. At least once per 24 hours,

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

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

d. The provisions of Specification 4.0.4 are not applicable.
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TABLE 4.3.4.1-1

ATWS RECIRCULATION PUMP TRIP ACTUATION INSTRUMENTATION SURVEILLANCE REQUIREMENTS

CHANNEL
: CHANNEL FUNCTIONAL CHANNEL
TRIP FUNCTION CHECK TEST CALIBRATION
1. Reactor Vessel Water Level - S M R
Low Low, Level 2
2. Reactor Vessel Steam Dome ’
Pressure - High NA M Q




INSTRUMENTATION

END-OF-CYCLE RECTRCULATION PUMP TRIP SYSTEM INSTRUMENTATION

LIMITING CONDITION FOR OPERATION

3.3.4.2 The end-of-cycle recirculation pump trip (EOC-RPT) system
instrumentation channels shown in Table 3.3.4.2-1 shall be OPERABLE with their
trip setpoints set consistent with the values shown in the Trip Setpoint
column of Table 3.3.4.2-2 and with the END-OF-CYCLE RECIRCULATION PUMP TRIP
SYSTEM RESPONSE TIME as shown in Table 3.3.4.2-3.

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

equal to 30% of RATED THERMAL POWER.

ACTION:

a.

With an end-of-cycle recirculation pump trip system instrumentation
channel trip setpoint less conservative than the value shown in the
Allowable Values column of Table 3.3.4.2-2, declare the channel
inoperable until the channel is restored to OPERABLE status with the
channel setpoint adjusted consistent with the Trip Setpoint value.

With the number of OPERABLE channels one less than required by the
Minimum OPERABLE Channels per Trip System requirement for one or
both trip systems, place the inoperable channel(s) in the tripped
condition within one hour.

With the number of OPERABLE channels two or more less than reqauired

by the Minimum OPERABLE Channels per Trip System requirement for one

trip system and: AN

1. If the inoperable channels consist of one turbine control valve
channel and one turbine stop vaive channel, place both inoperable
channels in the tripped condition within one hour.

2. If the inoperable channels include two turbine control valve
channels or two turbine stop valve channels, declare the trip
system inoperable. .

With one trip system inoperable, restore the inoperable trip system
to OPERABLE status within 72 hours or evaluate MCPR to be equal to
or greater than the applicable MCPR 1imit without EOC-RPT within

1 hour* or take the ACTION required by Specification 3.2.3.

With both trip systems inoperable, restore at least one trip system
to OPERABLE status within 1 hour or evaluate MCPR to be equal to

or greater than the applicable MCPR 1imit without EOC-RPT within

1 hour* or take the ACTION required by Specification 3.2.3.

*If MCPR is evaluated to be equal to or greater than the applicable MCPR
Timit without EOC-RPT within 1 hour, operation may continue and the pro-
visions of Specification 3.0.4 are not applicable.
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PLANT SYSTEMS

SURVETLLANCE REQUIREMENTS (Continued)

4.7.7.2 Each of the above required fire doors shall be verified OPERABLE by:

a.

Verifying the position of each closed fire door at least once per
24 hours.

Verifying that doors with automatic hold-open and release mechanisms
are free of obstructions at least once per 24 hours.

Verifying the position of each locked closed fire door 4t least once
per 7 days.

Verifying the OPERABILITY of the fire door supervision system by
performing a CHANNEL FUNCTIONAL TEST at least once per 31 days.

Inspecting the automatic hold-open, release and closing mechanism
and latches at least once per 6 months.
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3/4.7.8 MAIN TGRBINE BYPASS SYSTEM

LIMITING CONDITION FOR QPERATION

3.7.8 The main turbine bypass system shall be OPERABLE.
APPLICABILITY: OPERATIONAL CONDITION 1.

ACTION: With the main turbine bypass system inoperable, restore the system
to OPERABLE status within 2 hours or evaluate MCPR to be equal to or greater
than the applicable MCPR limit without bypass within 1 hour* or take the
ACTION required by Specification 3.2.3.

SURVETLLANCE REQUIREMENTS

4.7.8 The main turbine bypass system shall be demonstrated OPERABLE at Jeast
once per:

a. 7 days by cycling each turbine bypass valve through at least one
complete cycle of full travel, and

b. 18 months by:

1. Performing a system functional test which includes simulated
automatic actuation and verifying that each automatic valve
actuates to its correct position.

2. Demonstrating TURBINE BYPASS SYSTEM RESPONSE TIME to be less
than or equal to 0.30 seconds. .

*If MCPR is evaluated to be equal to or greater than the applicable MCPR 1imit
without bypass within 1 hour, operation may continue and the provisions of
Specification 3.0.4 are not applicable. :
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2.1 SAF.E'TTY' 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 1.06 for both GE and Exxon fuel. MCPR greater than 1.06 represents a con-
servative 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 js 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 cumu-
lative 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 perforation is just as measurable as that from _
use related cracking, the thermally caused cladding perforations signal a thres-
hold 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 transi-
tion boiling, MCPR of 1.0. These conditions represent a significant departure
from the condition intended by design for planned operation. The MCPR fuel
cladding integrity 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 TrER“AL 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 1imiting 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 103 1bs/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 1bs/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 1imit of 25% of RATED THERMAL POWER for
reactor pressure below 785 psig is conservative.
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SAFETY LIMITS :

BASES

2.1.2 THERMAL POWER, High Pressure and High 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
te 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 detajl-
ed 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 1imit because
bounding high radial power factors and bounding flat local peaking distribu-
tions 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 transi-
tion 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.
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SAFETY LIMITS

BASES

2.1.3 REACTOR COOLANT SYSTEM PRESSURE

The Safety Limit for the reactor coolant system pressure has been
selected such that it is at a pressure below which it can be shown that the
integrity of the system is not endangered. The reactor pressure vessel is
designed to Section III of the ASME Boiler and Pressure Vessel Code, 1968
Edition, including Addenda through Summer 1970, which permits a maximum
pressure transient of 110%, 1375 psig, of design pressure, 1250 psig. The
Safety Limit of 1325 psig, as measured by the reactor vessel steam dome
pressure indicator, is equivalent to 1375 psig at the lowest elevation of the
reactor coolant system. The reactor coolant system is designed to the USAS
Piping Code, Section B31.1, which permits a maximum pressure transient of
120%, 1375 psig, of design pressure, 1150 psig for suction piping and 1500 psig
for discharge piping. The pressure Safety Limit is selected to be the lowest
transient overpressure allowed by the applicable codes.

2.1.4 REACTOR VESSEL WATER LEVEL

With fuel in the reactor vessel during periods when the reactor is
shutdown, consideration must be given to water level requirements due to the
effect of decay heat. If the water level should drop below the top of the
active irradiated fuel during this period, the ability to remove decay heat is
reduced. This reduction in cooling capability could lead to elevated cladding
temperatures and clad perforation in the event that the water level became
less than two-thirds of the core height. The Safety Limit has been established
at the top of the active irradiated fuel to provide a point which can be

monitored and also provide adequate margin for effective action.
! N
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2.2 LIMITING SAFETY SYSTEM SETTINGS

BASES

2.2.1 REACTOR PROTECTION SYSTEM INSTRUMENTATION SETPOINTS

The Reactor Protection System instrumentation setpoints specified in
Table 2.2.1-1 are the values at which the reactor trips are set for each
parameter. The Trip Setpoints have been selected to ensure that the reactor
core and reactor coolant system are prevented from exceeding their Safety
Limits during normal operation and design basis anticipated operational
occurrences and to assist in mitigating the conseguences of accidents.
Operation with a trip set less conservative than its Trip Setpoint but within
its specified Allowable Value is acceptable on the basis that the difference
between each Trip Setpoint and the Allowable Value is equal to or less than
the drift allowance assumed for each trip in the safety analyses.

1. Intermediate Range Monitor, Neutron Flux - High

The IRM system consists of 8 chambers, 4 in each of the reactor trip
systems. The IRM is a 5 decade 10 range instrument. The trip setpoint of
120 divisions of scale is active in each of the 10 ranges. Thus as the IRM is
ranged up to accommodate the jncrease in power level, the trip setpoint is
also ranged up. The IRM instruments provide for overlap with both the APRM
and SRM systems.

The most significant source of reactivity changes during the power
increase is due to control rod withdrawal. In order to ensure that the IRM
provides the required protection, a range of rod withdrawal accidents have
been analyzed. The results of these analyses are in Secticn 15.4 of the FSAR.
The most severe case involves an initial condition in which THERMAL POWER is
at approximately 1% of RATED THERMAL POWER. Additional conservatism was taken
in this analysis by assuming the IRM channel closest to the contro] rod being
withdrawn is bypassed. The results of this analysis show that the reactor is
shutdc.n znd peak power is limited to 21% of RATED THERMAL POWER with the peak
fuel enthaipy well below the fue] failure threshold of 170 cal/gm. Based on
this analysis, the IRM provides protection against local control rod errors
and continuous withdrawal of control rods in sequence and provides backup
protection for the APRM.

2. Average Power Range Monitor

For operation at low pressure and low flow during STARTUP, the APRM scram
setting of 15% of RATED THERMAL POWER provides adequate thermal margin between
the setpoint and the Safety Limits. The margin accommodates the anticipated
maneuvers associated with power plant startup. Effects of increasing pressure
at zero or low void content are minor and cold water from sources available
during startup is not much colder than that already in the system. Tempera-
ture coefficients are small and control rod patterns are constrained by the
RSCS and RWM. Of all the possible sources of reactivity input, uniform
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LIMITING SAFETY SYSTEM SETTINGS-*

BASES

e

RéACTOR PROTECTION SYSTEM INSTRUMENTATION SETPOINTS (Continued)

Average Power Range Monitor (Continued)

control rod withdrawal is the most probable cause of significant power
increase. Because the flux distribution associated with uniform rod with-
drawals does not involve high local peaks and because several rods must be
moved to change power by a significant amount, the rate of power rise is very
slow. Generally the heat flux is in near equilibrium with the fission rate.
In an assumed uniform rod withdrawal approach to the trip level, the rate of
power rise is not more than 5% of RATED THERMAL POWER per minute and the APRM
system would be more than adequate to assure shutdown before the power could
exceed the Safety Limit. The 15% neutron flux trip remains active until the
mode switch is placed in the Run position.

The APRM trip system is calibrated using heat balance data taken during
steady state conditions. Fission chambers provide the basic input to the
system and therefore the monitors respond directly and quickly to changes due
to transient operation for the case of the Fixed Neutron Flux-Upscale 118%
setpoint; i.e, for a power increase, the THERMAL POWER of the fuel will be
less than that indicated by the neutron flux due to the time constants of the
heat transfer associated with the fuel. For the Flow Biased Simulated Thermal
Power-Upscale setpoint, a time constant of 6 + 1 seconds is introduced into
the flow biased APRM in order to simulate the fuel thermal transient character-
istics. A more conservative maximum value is used for the flow biased setpoint
as shown in Table 2.2.1-1. \

The APRM setpoints were selected to provide adequate margiﬁ\for the Safety
Limits and yet allow operating margin that reduces the possibility of unneces-
sary shutdown. The flow referenced trip setpoint must be adjusted by the
specified formula in Specification 3.2.2 in order to maintain these margins
when MFLPD is greater than or egual to FRTP for GE fuel. A MFLPD adjustment
is not required for Exxon fuel.

3. Reactor Vessel Steam Dome Pressure-High

.

High pressure in the nuclear system could cause a rupture to the nuclear
system process barrier resulting in the release of fission products. A
pressure increase while operating will also tend to increase the power of the
reactor by compressing voids thus adding reactivity. The trip will quickly
reduce the neutron flux, counteracting the pressure increase. The trip
setting is slightly higher than the operating pressure to permit normal
operation without spurious trips. The setting provides for a wide margin to
the maximum allowable design pressure and takes into account the location of
the pressure measurement compared to the highest pressure that occurs in the
system during a transient. This trip setpoint is effective at low power/flow
conditions when the turbine stop valve closure trip is bypassed. For a
turbine trip under these conditions, the transient analysis indicated an
adequate margin to the thermal hydraulic limit. -
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LIMITING SAFETY SYSTEM SETTINCS

BASES

REACTOR PROTECTION SYSTEM INSTRUMENTATION SETPOINTS (Continued)

4. Reactor Vessel Water Level-Low

The reactor vessel water leve] trip setpoint was chosen far enough below
the normal operating level to avoid spurious trips but high enough above the
fuel to assure that there is adequate protection for the fuel.

5. Main Steam Line Isolation Valve-Closure

The main steam line isolation valve closure trip was provided to limit the
amount of fission product release for certain postulated events. The MSIV's
are closed automatically from measured parameters such as high steam flow, high
steam line radiation, Tow reactor water level, high steam tunnel temperature
and Jow steam line pressure. The MSIV's closure scram anticipates the pressure
and flux transients which could follow MSIV closure and thereby protects
reactor vessel pressure and fuel thermal/hydraulic Safety Limits.

6. Main Steam Line Radiation-High

The main steam line radiation detectors are provided to detect a gross
failure of the fuel cladding. When the high radiation is detected, a trip is
initiated to reduce the continued failure of fuel cladding. At the same time
the main steam 1ine isolation valves are closed to limit the release of
fission products. The trip setting is high enough above background radiation
levels to prevent spurious trips yet Tow enough to promptly detect gross
failures in the fuel cladding. No credit was taken for operation of this
trip in the accident analyses; however, its functional capability at the
specified trip setting is required by this specification to enhance the
overall reliability of the Reactor Protection System.

7. Drywell Pressure-High

"High pressure in the drywell could indicate a break in the primary pressure
boundary systems. The reactor is tripped in order to minimize the possibility
of fuel damage and reduce the amount of energy being added to-:the coolant.

The trip setting was selected as low as possible without causing spurious
trips.

8. Scram Discharge Volume Water Level-High

The scram discharge volume receives the water displaced by the motion of
the control rod drive pistons during a reactor scram. Should this volume fill
up to a point where there is insufficient volume to accept the displaced water
at pressures below 65 psig, control rod insertion would be hindered. The
reactor is therefore tripped when the water level has reached a point high
enough to indicate that it is indeed filling up, but the volume is still great
enough to accommodate the water from the movement of the rods at pressures
below 65 psig when they are tripped.
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LIMITING SAFETY SYSTEM SETTING

BASES

I'4

REACTOR PROTECTION SYSTEM INSTRUMENTATION SETPOINTS (Continued)

9. Turbine Stop Valve-Closure

The turbine stop valve closure trip anticipates the pressure, neutron
flux, and heat flux increases that would result from closure of the stop
valves. With a trip setting of 5.5% of valve closure from full open, the
resultant increase in heat flux is such that adequate thermal margins are
maintained during the worst case transient assuming the turbine bypass valves
operate.

10.  Turbine Control Valve Fast Closure, Trip 0il1 Pressure-Low

The turbine control valve fast closure trip anticipates the pressure,
neutron flux, and heat flux increase that could result from fast closure of
the turbine control valves due to load rejection coincident with failure of
the turbine bypass valves. The Reactor Protection System initiates a trip
when fast closure of the control valves is initiated by the fast acting
solenoid valves and in less than 30 milliseconds after the start of control
valve fast closure. This is achieved by the action of the fast acting sole-
noid valves in rapidly reducing hydraulic trip oil pressure at the main
turbine control valve actuator disc dump valves. This loss of pressure is
sensed by pressure switches whose contacts form the one-out-of-two-twice logic
input to the Reactor Protection System. This trip setting, a faster closure
time, and a different valve characteristic from that of the turbine stop valve,
combine to produce transients which are very similar to that for the stop
valve. Relevant transient analyses are discussed in Section 15.2 of the
Final Safety Analysis Report.

11. Reactor Mode Switch Shutdown Position

The reactor mode switch Shutdown position is a redundant channel to the
automatic protective instrumentation channels and provides additional manual
reactor trip capability.

12. Manual Scram

-

The Manual Scram is a redundant channel to the automatic protective
instrumentation channels and provides manual reactor trip capability.
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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 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 1ife 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 Teast 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-
Tated beginning-of-1ife 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 1ife 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-
Tity with the most reactive control rod fully withdrawn.

This reactivity characteristic has been a basic assumptioﬁxén 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 sma]T, a careful check on actual
reactor conditions compared to the predicted conditions ‘is necessary. Any
changes in reactivity from that of the predicted (predicted core keff) can be

determined from the core monitoring system (monitored core k

eff). 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

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) 1imit 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 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 1.06 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 protec-
titn and MCPR remains greater than 1.06. The occurrence of scram times longer
then those specified should be viewed as an indication of a systemic 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 waler pressure. Operability of the accu-
mulator 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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'REACTIVITY CONTROL SYSTEMS

BASES

CONTROL RODS (Continued)

Control rod coupling integrity is required to ensure compliance with the
analysis of the rod drop accident in the FSAR. The overtravel position feature
provides the only positive means of determining that a rod is properly coupled
and therefore this check must be performed prior to achieving criticality after
completing CORE ALTERATIONS that could have affected the control rod coupling
integrity. The subsequent check is performed as a backup to the initial
demonstration.

In order to ensure that the control rod patterns can be followed and
therefore that other parameters are within their limits, the control rod
position indication system must be OPERABLE.

The control rod housing support restricts the outward movement of a control
rod to less than 3 inches in the event of a housing failure. The amount of
rod reactivity which could be added by this small amount of rod withdrawal is
less than a normal withdrawal increment and will not contribute to any damage
to the primary coolant system. The support is not required when there is no
pressure to act as a driving force to rapidly eject a drive housing.

The required surveillance intervals are adequate to determine that the
rods are OPERABLE and not so frequent as to cause excessive wear on the system
components.

3/4.1.4 CONTROL ROD PROGRAM CONTROLS

! N

Control rod withdrawal and insertion sequences are established to assure
that the maximum insequence individual control rod or control rod segments which
are withdrawn at any time during the fuel cycle could not be worth enough to
result in a peak fuel enthalpy greater than 280 cal/gm in the event of a control
rod drop accident. The specified sequences are characterized by homogeneous,
scattered patterns of control rod withdrawal. When THERMAL POWER is greater
than 20% of RATED THERMAL POWER, there is no possible rod worth which, if dropped
at the design rate of the velocity limiter, could result in a peak enthalpy of
280 cal/gm. Thus requiring the RSCS and RWM to be OPERABLE when THERMAL POWER
is less than or equal to 20% of RATED THERMAL POWER provides adequate control.

The RSCS and RWM provide automatic supervision to assure that
out-of-sequence rods will not be withdrawn or inserted.

Parametric Control Rod Drop Accident analyses have shown that for a wide
range of key reactor parameters (which envelope the operating ranges of these
variables), the fuel enthalpy rise during a postulated control rod drop acci-
dent remains considerably lower than the 280 cal/gm 1imit. For each operating
cycle, cycle-specific parameters such as maximum control rod worth, Doppler
coefficient, effective delayed neutron fraction, and maximum four-bundle local
peaking factor are compared with the inputs to the parametric analyses to deter-
mine the peak fuel rod enthalpy rise. This value is then compared against the
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REACTIVITY CONTROL SYSTEMS

BASES

3/4.1.4  CONTROL ROD PROGRAM CONTROLS (Continued)

280 cal/gm design limit to demonstrate compliance for each operating cycle. If
cycle-specific values of the above parameters are outside the range assumed in
the parametric analyses, an extension of the analysis or a cycle-specific
analysis may be required. Conservatism present in the analysis, results of

the parametric studies, and a detailed description of the methodology for per-
forming the Control Rod Drop Accident analysis are provided in XN-NF-80-19
Volume 1. ’

The RBM is designed to automatically prevent fuel damage in the event of
erroneous rod withdrawal from locations of high power density during high power
operation. Two channels are provided. Tripping one of the channels will block
erroneous rod withdrawal soon enough to prevent fuel damage. This system backs
up the written sequence used by the operator for withdrawal of control rods.

3/4.1.5 STANDBY LIQUID CONTROL SYSTEM

The standby 1iquid control system provides a backup capability for
bringing the reactor from full power to a cold, Xenon-free shutdown, assuming
that none of the withdrawn control rods can be inserted. To meet this objective
it is necessary to inject a guantity of boron which produces a concentratjon -
of 660 ppm in the reactor core in approximately 90 to 120 minutes. A minimum
quantity of 4587 gallons of sodium pentaborate solution containing a minimum
of 5500 1bs. of sodium pentaborate is required to meet this shutdown require-
ment. There is an additional allowance of 165 ppm in the reactor core to
account for imperfect mixing. The time requirement was selected to override
the reactivity insertion rate due to cooldown following the Xenon poison peak
and the required pumping rate is 41.2 gpm. The minimum storage volume of the
solution is established to allow for the portion below the pump suction that )
cannot be inserted and the filling of other piping systems connected to the
reactor vessel. The temperature requirement for the sodium penetrate sclution
is necessary to ensure that the sodium penetaborate remains in solution.

With redundant pumps and explosive injection valves and with a highly
reliable control rod scram system, operation of the reactor is permitted to
continue for short periods of time with the system inoperable or for longer
periods of time with one of the redundant components inoperable.

Surveillance requirements are established on a frequency that assures a
high reliability of the system. Once the solution is established, boron con-
centration will not vary unless more boron or water is added, thus a check on
the temperature and volume once each 24 hours assures that the solution is
available for use.

1. C. J. Paone, R. C. Stirn and J. A. Woolley, "Rod Drop Accident Analysis
for Large BWR's," G. E. Topical Report NEDO-10527, March 1972

2. C. J. Paone, R. C. Stirn and R. M. Young, Supplement 1 to NEDO-10527, July 1972

3. J. M. Haun, C. J. Paone and R. C. Stirn, Addendum 2, "Exposed Cores,"
Supplement 2 to NEDO-10527, January 1973 -

SUSQUEHANNA - UNIT 1 B 3/4 1-4 Amendment No. 45



- REACTIVITY CONTROL SYSTEMS

BASES

3/4.1.5 CONTROL ROD PROGRAM CONTROLS (Continued)

Replacement of the explosive charges in the valves at regular intervals
will assure that these valves will not fail because of deterioration of the

charges.
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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 1imit 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 l
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 2200°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 Timiting value for APLHGR is shown in
Figures 3.2.1-1.°3.2.1-2 and 3.2.1-3. N

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 1imit 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 1imit MCPRs at steady state operating conditions as
specified in Specification 3.2.3 are derived from the established fuel cladding
integrity Safety Limit MCPR of 1.06, 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 tran-
sients 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 of 1.06, the required minimum operating
Timit MCPR of Specification 3.2.3 is obtajned and presented in Table 3.2.3-1. -

When the less operationally limiting Rod Block Monitoring trip setpoint
(.66W + 42% from Table 3.3.6-2) is used, a more limiting MCPR valve 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 param-
eters 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 the MCPR. 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 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 MCPRf assures that the

Safety Limit MCPR will not be violated during a flow increase transient result-
ing from a motor-generator speed control failure. MCPRf is only calculated for

the manual flow control mode. Therefore, automatic flow control operation is
not permitted. Automatic flow control operation is not part of the plant design.

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 indi-
cates that the resulting MCPR value is in excess of requirements by a consider-
able margin. During initial start-up testing of the plant, a MCPR evaluation

LN
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POWER DISTRIBUTION LIMITS

POWER DISTRIBUTION LIMITS

BASES

MINIMUM CRITICAL POWER RATIO (Continued)

will be made at 25% of RATED THERMAL POWER level with minimum recirculation
pump speed. The MCPR margin will thus be demonstrated such that future MCPR
evaluation below this power Tevel will be shown to be unnecessary. The daily
requirement for calculating MCPR when THERMAL POWER is greater than or equal

to 25% of RATED THERMAL POWER is sufficient since power distribution shifts

are very slow when there have not been significant power or control rod changes.
The requirement for calculating MCPR when a Timiting control rod pattern is
approached ensures that MCPR will be known following a change in THERMAL POWER
or power shape, regardless of magnitude, that could place operation at a thermal
limit.

3/4.2.4 LINEAR HEAT GENERATION RATE

This specification assures that the Linear Heat Generation Rate (LHGR) 1in
any fuel rod fabricated by GE is less than the design linear heat generation
even if fuel pellet densification is postulated.

For fuel fabricated by Exxon, protection of the MCPR and MAPLHGR 1imits and
operation within the power distribution assumptions of the Fuel Design Analysis
provides adequate protection against fuel design limits. Hence, the LHGR 1imi-

tation for GE fuel is unnecessary for the protection of Exxon fuel.
N

References: \

1. General Electric Company Analytical Model for Loss-of-Coolant Analysis
in Accordance with 10 CFR 50, Appendix K, NEDE-20566, November 1975.
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UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20555

SAFETY EVALUATION

AMENDMENT NO. 45 TO NPF-14

SUSQUEHANNA STEAM ELECTRIC STATION, UNIT 1

DOCKET NO. 50-387

1.0 Introduction

By letter dated January 15, 1985 as supplemented on February 21, 1985 from the
Pennsylvania Power & Light Company, to the Director of Nuclear Reactor
Regulation (Reference 1), Technical Specification changes were proposed for
the operation of Susquehanna Unit 1 for Cycle 2 (SIC2) with a reload using
Exxon manufactured fuel assemblies and Exxon analyses and methodologies.
Enclosed were the requested Technical Specification changes and a number of
reports (References 2-6) discussing the reload and analyses done to support
and justify the second cycle operation with General Electric (GE) and Exxon
fuel and the Technical Specification changes.

The subsequent letter dated February 21, 1985 (Reference 7), primarily
provided results from several newer analyses.covering (1) operation of

Cycle 1 for longer exposure, (2) LOCA at full power but 87 percent flow
(Reference 8), and (3§ feedwater controller failure analysis at reduced
power, resulting in revised MCPR operating 1imits (with main turbine

bypass inoperable). Alsoc submitted (and reviewed) in connection with this
reload was a generic supplement on the fuel mechanical design (Reference 11).

The submitted documents contained a large number of reference which
describe and justify the Exxon methodology used to design the core and
analyze the reactor and its components and relevant transient events.
These are given in References 9 through 36. '

Cycle 2 for Susquehanna will be the first use of Exxon fuel and analysis in
this reactor. However, similar reloads with Exxon fuel have been done for
Dresden 2 and 3, and these reloads and the associated Exxon methcdologies
were extensively reviewed and approved (see for example Reference 25). These
methodologies are generally applicable and were used for SICZ anaiyses.
Beyond the switch to Exxon-provided reload fuel, there is nothing unusual
about SIC2, and the proposed Technical Specification changes are entirely
related to the use of Exxon fuel and accompanying analyses and methodology,
terminology or related operational approaches.

The submittals (References 1-8) discuss (a) the reload core description,
(b) the fuel mechanical design, core thermal hydraulics, nuclear design and
fuel storage critically, {(c) the use of POWERPLEX for core monitoring, (d)
transient and accident analyses, (e) LOCA and ECCS analysis, and (f) the
proposed Technical Specification changes. The submittals have been
reviewed by the staff. The analyses and proposed Technical Specitication
changes have been found to be acceptable. The following will cover some
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aspects of the review and will discuss all of the Technical Specification
changes. For the most part Exxon methodology involved in this relicaa has
been reviewed in cornection with the previous relcac reviews and will not
be discussed here. Those methodology reports for which the review has been
officially completed are noted in the references by the (A) in the report
number. Those few reports for which this is not yet thus indicated have
either been reviewed in the course of this review (e.g., Reference 11) or
the incomplete areas are not relevant to this review (e.g., Reference 15
and 19, for which the incomplete review of statistical uncerteinty analysis
is not needed since bounding analyses were used for transient analyses).

The evaiuation of the two reports on LOCA analyses required evaluation of
the ENC tcpical report “"Generic Break Spectrum Analyses for BWR 3 and &
with Modified Low Pressure Coolent Injection Logic," XN-NF-84-71(P;,
December, 1984 (Reference).

Although the staff approval of this generic report for the general class of
plants for which this report vias intended has not been completed, its
application to Susquehanna Unit 1 is addressed and approved in this
evaluation.

2.G Fuel VFechanical Design

2.1 Background . -

The Susquehanna Unit 1 Cycle 2 core will consist of 192 fresh Exxon Xh-1
&x8 fuel assemblies, and 572 GE 8x8 fuel assermblies. The Exxon XK-1 8x8
fuel design is described in the approved generic report on the jet-pump
(GF) BWR fuel design (Reference 10). However, several conditions of
approval on Reference 10 are &ttached. : \\

(1) The licensee must confirm that the design power profile shown in Fig. 5.10
of Reference 10 bounds the power 1imits for the application in question.

These conditions are:

(2) Unless RODEX2 (XN-NF-81-58) is approved without modificatior, the
licensee must confirm or redc the following analyses, which were
reviewed on the basis of RODEXZ results: design straip, external
corrosion, rod pressure, overheating of fuel pellets, dnd pellet
cladding interaction.

(3) Until such time that the Exxon revised cladding swelling &n¢ rupture
modes (Xk-NF-82-07) are approved and 1ncorporated in the Exxon ECCS
evaluation model, a supplemental calculation using the KUREG-0630
cladding models must be provided on a plant specific basis each time a
new ECCS analysis is performed.

(4) The licensee must make sure that the fuel performance code that is
used to initialize Chapter 15 accident analyses has current KRC
approval.
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We have evaluated these four conditions during the course of our review, and
our conclusions are described in the following paragraphs.

2.1.1 Power History

The Ticensee stated in the Susquehanna Unit 1 Cycle 2 relocad submittal
(Reference 3) that the expected power history is bounded by the design
profile in Fig. 5.10 of Reference 10. We thus conclude that the Cvcle 2
power history is within the design 1imit, and Condition 1 is satisfied.

2.1.2 RODEX2 -- Strain, Corrosion, Rod Pressure, Overheatina of Fuel
Pellets, and Pellet Clad Interaction (PCI) Analyses

The analyses of strain, corrosion, rod pressure, overheating of fuel
pellets, and PCI were described in the approved jet pump BWR fuel design
topical” report. We have completed the review of the RODEX2 code used in
this analysis and approved it with some modifications for licensing
applications (Reference 26). Using the approved version of the RODEX2
code, Exxon provided supplemental calculations to demonstrate that the
design limits on these physical parameters would not be exceeded throughout
the entire lifetime (Reference 11). Since these analyses bound the Cycle 2
applications, we conclude that these analyses are acceptable for Cycle 2.

2.1.3 Cladding Swelling and Rupture

The cladding swelling and rupture models in Reference 18 (Exxon Nuclear
Company ECCS Cladding Swelling and Rupture Model) have been approved
{Reference 27) for use in the Exxon ECCS evaluation model and have been
incorporated in the approved Exxon EXEM/BWR ECCS model. Since Exxon used
this approved swelling and rupture model for cladding in ECCS analysis,
Condition 3 has been satisfied. b

2.1.4 LOCA Initial Conditions

Exxon used the recently approved steady state code, RODEX2 (Reference 12)
to calculate Cycle 2 LOCA initial conditions including stored energy and
rod pressure for the Exxon EXEM/BWR evaluation model. Thus Condition 4 is
satisfied by the use of the approved code RODEX2.

2.2 LHGR Limits

For GE fuel SIC2 will retain the Cycle 1 Technical Specification LHGR 1imits
(13.4 kw/ft) and APRM setdown for excessive peaking factor at part power
operation. For Exxon fuel, however, a specific Technical Specification

LHGR 1imit -and setdown are not required. Operation for SIC2 will remain
within the 1imits given in Figure 5.10 of Reference 10 and thus fue] design
Timits will not be exceeded during overpower conditions. To assure that

the Timits of Figure 5.10 are met, daily surveillance of power distributions
relevant to this 1imit will be carried out using the POWERPLEX monitoring
system.
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2.3 Seismic - LOCA Mechanical Response

The mechanical response of Exxon fuel assemblies to design Seismic-LOCA
events is essentially the same as it is for GE assemblies. The channel boxes
were manufactured for these assemblies to GE design criteria and

dimensions. The analysis indicating that design limits are not exceeded

is acceptable. '

3.0 Thermal-Hydraulic Design

Exxon thermal-hydraulic methodology and criteria are presented in the
reports of References 9, 13, 14, 19, 20, 21, and 22 which have been
reviewed and approved with the exception of some statistical aspects of
Reference 19 which are not needed for SIC2 since bounding transient
analyses are used. These methods have been approved for the Drescen
review, These reviews concluded that hydraulic compatibility between GE
and Exxon fuel is satisfactory. The calculation of core bypass flow and
the safety limit MCPR are also acceptable. The core stability, for which
Susquehanna has Technical Specifications implementing surveillance for
detecting and suppressing power oscillations (approved in Reference 23) is
also satisfactory. MCPR limits are discussed below and are also discussed
in connection with the Technical Specifications.

3.1 Recirculation Pump Run-up Events

3.1.2 Background

The minimum critical power ratio (MCPR) operating limit at full
recirculation flow is determined by calculating the plant respornse to
anticipated operational transients which are expected to be the most
Timiting transients at rated conditions. Analysis of recirculation pump
run-up events is needed to determine the need for an increase in the above
MCPR when operating from initial conditions at less than rated
recirculation pump capacity. These analyses are necessary since increase
in pump flow can cause significant increases in reactor power.

3.1.3 Evaluation

For recirculation pump run-up events during manual flow control operations
which could occur, for example, as the result of faulty signals, the
required increase in the MCPR at the initial low flow is that required to
prevent the MCPR from dropping below the minimum critical power ratio
safety 1imit during the transient. For ENC fuel in Susquehanna Unit 1,
this safety 1imit is 1.06. For recirculation pump run-up events curing
automatic flow control operation, the minimum critical power ratic during
the transient should not decrease below the full power, full flow,
operating limit. Hence, the increase in the minimum critical power ratio
operating 1imit at Tow flows for automatic flow control operation should be
larger than that for manual flow control operation. The calculations of
Reference 28 deal only with manual flow control. Hence, automatic flow
control should be prohibited in the Technical Specifications for
Susquehanna Unit 1. The staff understands that automatic flow control
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operation is not part of the Susquehanna Plant desigr. The calculations of
Reference 2€ were made for both single and two pump excursions during manual
Tlow control operation. The methcdology used is consistent with that used

arnd epproved for licensing the Dresden units (reference 29). The caiculations
for single pump excursions, ranging from gradual and intermediate to rapid
Fump run-ups, indicated thet the safety 1imit of 1.06 was not viclated during
the events. Hence single pump run-up everts c¢ic rot require an increase in
the minimum critical power ratio operating 1imit &t low flow.

Simulterecus increase in the speed of both recirculation pumps could result
from a faulty signal in the master flow controiier. Because ¢f ‘the design
of the control system, the expected pump responses to faulty signals
originating at the mester fiow controller are gradual increzses ir pump
speed. In this cese, the relatively slow power increzses are accompanied

by approximately equiveaient increases in the fuel surface heat flux.
Calculations simulating a gradual increase in contrclier demand (less than

1 percent rated speec per second) were made using a veic reactivity feedback
Z5 percent riore reactive then expected and a Doppler feedback 1C percent less
reactive than expected. The resulis indiczted that the critical power ratic
couid drcp below the safety 1imit during the transient. Hence, an increase in
the minimum critical power retic cperating limit was needed zt recuced flcw.
The calcuiated povier/flow ratio during this event was conservatively
extrapoiated past the precdicated scram point to the mexinum zllowea flow of
105 percent flow. This power-flow relation was ther used to caiculate the
minimum critical power ratio operating limit at vericus recuced flows. The
procedure invelves caicuiation of the change in the MCPR zlorc this path
while maintzining the MCPR at the 105 percent Tlow point at the safety limit.
The results of this calculation are presented in Figure 1.1 of Reference 26.
The tycle specific MCPR operating limit for Susguehanna Unit 1 was statec

ir Reference 28 to be the maximum of the reduced flow operating 1imit of

thic fiqure or the full fiow MCPR operating 1imit. We conclude that *his
calculation of the reduced flow IMCPK operating 1imits for Susquehanna Unit 1
is acceptable, provided operation in the automatic flow control mode is
prohibited. The staff has confirmed with the 1icensee that automatic flow
control operation is not peri oi the Susquehanna plant design. As a result
the licensee hes stuated that this mode would not be and could not be used.

4.0 Nuclear Desien

Exxon nuclear design methodologies have been approved (Reference 14). The
SIC2 reload replaces zbout one quarter of Cycle 1 fuel with new Exxon fuel.
The loading pattern is 2 normal type of scattered configuration. The axial
maximum planar average enrichment of the new assembly is 2.81 percent U235.

The beginnirg of cycle shutdown margin is calcuiated to be 3.63 percent A k,
the R factor is 1.45 percentA k, and thus the cycle minimum shutdown mergin
is 2.18 percent A K, well in excess of the reguired C.38 percent A k. The
Standby Liquid Control System also fully meets shutdown recuirerents.



- € -

The existing new fuel storage caiculations are based on k .. of the asserbly.
If the maximum enrichment zore i< such that k .. is less than 1.2C &t
1imiting state conditicns then the reguired cr?ticaTity limits are ret.

For the Exxon fuel k .. under these conditiuns is 1.13 and the criterion

is met. The existing spent fuel pcol criticality calculations heve met
criteria using a U235 asserbly avercce enrichment of 3.25 percent ard nc
burreble poison. Since the maximum corresponding enrichment of the rnew

2]

fuel is 2.81 percent the previous ceiculetions are still acceptable.

Suscuehanna will use the Exxon PCLERPLEX core monitoring systemn %o rienitor
reacter parameters. We have not specitically reviewed details of this
system (nor have we in the past reviewed details of the GE process corputer
monitoring system), but we have revieweC the principal methodologies
involved in the system anc¢ consider them to be appropriate and acceptable.
The systen has been in use during Cycie 1 and has provided suitable
monitoring and predictive resuits.

5.0 Transient and Accident Analyses

The Exxon transient nethcdclocy is described in Reference 15. This
methocology is generally approved and was irn Dresden analyses. Aspects of
the methodoiogy review nct vet cempleted involve statistica’ enziyses which
were not used in the SICZ analvses since bounding pararelers were used in
the caiculations (because a non-transient local event, koc Withcrawal
Error, wes MCPR 1imiting).

Exxon examined the design events aiscussed in Reference 1% anc tre SIC2
submittels (Reference z, 3, and 4) presented resulis for the more limiting
events. These included Generator Load Rejection without Fypass (LRWOB),
Feedwater Controlier Failure (FWCF) and Rog Withdrewal Error (RWE).
Results for these events were aiso presented in Refererce 7 for the
extended burnup for Cycle 1, and the FWCF event was &also reanalyzed at 80
percent power. - The transienis were also analyzed with End of Cycle
Recirculation Pump Trip (EOC-RPT) or with Main Turbine Bypass (MTB)
inoperable. The RWE was analyzed fTor a range of Rod Block HMonitor
settings, including values cf 1.06 and 1.08 used in the Technice?
Specifications.

These various analyses were used tc determine the Technical Specification
MCPR Timits. In general the RWE is the iimiting event (by a larce margin)
but for the non normal operation with MTB inoperable and exterded Cycle 1
burnup, the FWCF, at 8C percent power, became limiting. Since initially
(and for normal operaticn and for EOC-RPT inoperable) RHE wes limiting, the
statistical cervolution of parameters was not used for the transient
analyses. Alsc, the Stendard Technical Specificaticr scram times were used
for all analyses sc nc scram Speed adjustments to the MCPR T1imits is
necessary in the new specifications.

Reducec¢ flew cperation (presented in Reference 5) wes aralyzed for manual
Tlow control mode only. Automatic flow control is therefore rct allowed.
These results became part of the Techrical Specification MCPR limits anc
became a factor belcw ebout 55 percent of rated core flow.
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The rod drop accident was analyzed with approved methodolegv (Reference 14).
The resulting maximum fuel enthalpy of 153 cal/gm is weil below the iimit
of 280 cal/gm. The analysis assumed & control rod reactivity werth which
requires the use of GE's Banked Position Kithdrawal Sequence.

Our review of the transient and accident analyses decne for SIC2 reload
indicates that apprecpriate methodology and input have been used and the
results provide a suitebie basis for the Technical Specificetion changes
made in support of cycle 2 operation.

5.1 LOCA Analyses

5.1.1 Break Spectrum Calculations

5.1.2 Background

On December 31, 1984, the Exxon Nuclear Company, inc. (ENC) submitted the
topical report XN-NF-84-117(P) "Generic LOCA Break Spectrum Analysis BWR 3
and 4 with Mecifiec Low Pressure Coolant injectior Lcgic,” for staff review
and evaluation (Reference 24). As ncted in the submittal, the Fennsylvania
Power anc Light Company was planning tc reference this report in their
appiication for a license amendment for the Susquehanna Steam Electric
Stetion, ULrit 1. The subject repcort is basec on ENC methods for ECCS
calculations for BWR jet pump plants that are describec in the ENC -
licensing topical reports of References 3C thrcuch 32. FReference 30 includes
en cverall description of EXEM, the ECCS Evaluation Model for boiling lLiater
Reactors and a discussion of the confermance of the model to the
requirements of 10 CFR 5C, Appendix K. Keferences 31 ana 3z cezi with model
changes to the non-jet pump model to account for jet pump features.
Reference 33 describes the verification and qualification studies of the
model. The staff reviewed and evaluatec the cbove methods and approved
them in Reference 34.

In Reference 35, ENC applied the approved EXEM model to a gereric break
spectrum analysis. This report was to be referenced as a lead plant
analysis for BWR 3 and 4 plants with Low Pressure Coolant Injection (LPCI)
loop selection logic in support of the break spectrum analysis required by
10 CFR 50, Appendix K. This report was also approved by the stevf in
Reference 34. The subject report is a similer epplicaticn of the approvec
EXEM model to BWR 3 and & plants which have the modified ioop seiection
logic.

5.1.3 Evaluation

The subject report, "Generic LOCA Break Spectrum Analysis BUE 3 encd 4 with
Modified Low Pressure Coolant Injection Logic,” uses ENC methods for ECCS
calculations that were apprcved by the siaff in Reference 24. These

methods are described in several ENC licensing tcpicel reports (Reference 30
through 33)}. The ELC ceneric model, EXEM, incorporates the RELAX code

for system blcwdown caiculations, the FLEX ccde for refill/reflood
calculations and EUXY/BULGEX for the hot assembly hectup calculations. As
noted in the subject report, some minor updates have been made tc RELAX and
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FLEX since the previously approved calculational results. It was stated by
ENC that these changes would have little or no effect on the calculated
results. Hence, we conclude that the methodology used to obtain the
results described in the subject report is acceptable.

The lead piant chosen by ENC is Susquehanna Unit 1, a BWR 4 with a 251 inch
diameter pressure vessel and modified Toop selection logic. For a BWR 4
with modified loop selection Jogic, the NSSS vendor selected the James A.
Fitzpatrick Nuclear Power Plant, a BWR 4 with a 218 inch diameter pressure
vessel, as the lead plant (Reference 36). The lead plant calculations by
the NSSS vendor indicated that the limiting break was located in the
recirculation loop piping. The largest diameter recirculation loop pipes
are a) the suction line between the reactor vessel and the recirculation
pump and b) the discharge pipe between the recirculation pump and the
toroidal header. The most limiting single failure was the failure of the
Low Pressure Coolant Injection (LPCI) injection valve in the intact loop to
open. For this failure, the NSSS vendor calculations indicated that the
most limiting break location was in the pump discharge line.

On the basis of the previous NSSS vendor calculations, ENC selected the
injection valve failure to open as the most limiting single failure. For
this failure, the safety systems assumed to be operational were the high
pressure coolant injection system, the LPCI on the broken loop (assumed
during blowdown only), two low pressure core spray systems and the
automatic depressurization system. The break location analysis by ENC
involved double-ended guillotine (DEG) breaks on either side of the
recirculation pump, with discharge coefficients of 1.0. These calculations
confirmed that the 1imiting break location was on the discharge side of the
recirculation pump. The break spectrum calculations at the Timiting break
location by ENC included double-ended guillotine breaks in the discharge
pipe with discharge coefficients of 1.0, 0.8, 0.6 and 0.4. Split break
calculations included breaks ranging in size from the smallest equivalent
guillotine break (2.8 ft2) down to areas of 0.3, 0.2, 0.1 and 0.05 times
the double-ended break cross-sectional area of 7.0 square feet. All
calculations were for a core composed of ENC fuel at nominal beginning of
Tife conditions.

The calculations for the guillotine break show an increase in the peak clad
temperature {PCT) as the discharge coefficient was reduced, with zhe
maximum peak clad temperature occurring at the lowest discharge coefficient
of 0.4 considered in the analysis. Values of the discharge coefficient
below 0.4 are considered unrealistic. The calculations for the split
breaks indicated lower peak clad temperature values than these guillotine
breaks at the same area (2.8 ft2) and exhibited an abrupt decrease in peak
clad temperature at the smaller break size of 0.7 ft2,

ENC stated that the results of the report were intended to be generic for
all BWR 3 and 4 plants with modified loop selection logic. The staff has
not completed the evaluation of this generic application. However, we
conclude that the results are acceptable for the Susquehanna Unit 1
submittal in determining the 1imiting break and meeting the requirements of
10 CFR, Appendix K with respect to the break spectrum calculations.



5.1.4 MAPLHGR Limits

As discussed above, the generic brezk spectrum analyses of Reference 24
indicated that the 1imiting break feor Suscuehanna Unit 1 is a double-ended
guillctine (DEG) break in the recirculation system discharge piping with a
discharce ccefficient of 0.4. In Reference € the Timiting break boundary
conditions were used tc calculate the exposure deperdent HAPHGR 1imit for
ENC fuel from beginning of 1ife to an assembly expcsure of 35 GWD/MTHM. The
calculations were mace using staff approved methods and were for an initial
full power, full recirculation flow condition. The MAPLKGK results for
Susquehanna Unit 1 with ENC 8x8 Reload Fuel are presented in Figure 2.1 of
Reference 6.

Reference 8 gives the results of ENC calculations to determine if the

MAPLHGR limits of Reference 6 that were established at 100 percent power/100
percent flow conditions would be eppiicable to the range of fiow corcitions
allowed by the power-flow operating region at Susquehanne Unit 1. In Reference
8, it is stated thet the &7 percent vlow operating pcint is the lcwest flow at
which full power cpereticr is perniitted at Susquehanna Unit 1. FEence, an ECCS
analysis of the limiting break was made for initial conditions of full power
and 87 percent flow. Other initial ccncitions were the same as those for the
Tull power, full flow case. The maxirum pcwer in the limiting assembly wes
pasec on an essumed minimum critical power ratio of 1.24 for both calculations.
To maintain the same MCPR at the lower flow, the hot channel ccre-wide
radial peaking factor was reduced. The lower assembly power gave improved
fluid conditions curing blowdewn, and hence, lower peak clac temperature.

A calculation st an assembly exposure of 19 GWL/MTM (the most Timiting
exposure in the MAPLRGR celculations for the full power, fuil Ticw case)
indicated & 28°F decrease in the peak clad temperature. This type of
decreazse in peak ciad termperature would be expected over the expectied range
of fuel exposures. lie conclude that the ENC analyses of MAPLHGR limits at
Susquehanna Unit 1 are applicable to the full range of power/flow
conditions permitted at the plant and are acceptabie.

€.C Technical Specification Changes

The fcllowing Technical Specificetion changes have been requested to
accorinocdate the change to Exxon fuel and methodology.

(1) Definition of Average Bundle Exposure: This is a necéssary addition
to match the parameter used in Exxon analysis methodoleccy for MAPLHGR
and is acceptable. g

—~
Ny
~

5/4.1.2 and B 3/4.1.2: The change tc the definition of reactivity
enomaly from one of a control rod dernsity anomaly (measured-predicted
deviation) to a monitored core k .. ancmely reflects the use of a more
direct parameter for the anomaly. Roc cersity has been used as a less
direct indicator. POWERPLEX, which mainiains a consistent methodciogy
between active cetermination and predictior, can monitor Kk £f
directly. This change is acceptable. &
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(3) 3/4.2.1 and B 3/4.2.1: This is a change to the use of the Exxon
definition of Average Bundle Exposure for Exxon fuel and the removal
of MAPLHGR curves for the GE fuel no longer used, and the addition of
MAPLHGR curves for the GE and Exxon fuel as calculated with Exxon
methodology. The GE methodology discussion and Table are removed.
These changes are acceptable.

(4) 3/4.2.2 and B 3/4.2.2* This change notes that the reguirement to
Tower the APRM setpoint for excessive peaking at part power (MFLPD
exceeds FRTP) for GE fuel does not apply to Exxon fuel. This was
previously discussed in Section 2.2. The change is acceptable.

(5) 3/4.2.3 and B 3/4.2.3: This change removes the elements of the GE
methodology for determining MCPR Timits, including the variation with
scram insertion time and the K. function, and replaces them with the
results of the Exxon methodo]oSy and analyses for SIC2. The new MCPR
limits are principally single value functions of (1) GE or Exxon fuel,
(2) RBM setpoint, (3) EOC-RPT operability and (4) MTB operability.
MCPR is also limited, however, by reduced flow operation. As
previously discussed these values are the results of Exxon's
calculations of transients and are primarily controlled by the RWE.
The values to be used for Table 3.2.3-1 are not those of the original
submittal, but those of Reference 7 from analyses using the revised
burnup parameters and the FUCF analysis at reduced power. These
changes are acceptable.

The Bases changes primarily reflect the change to reference of Exxon
methods and are acceptable.

(6) 3/4.2.4: This change indicates, as discussed previously, that the
13.4 kw/ft LHGR 1imit applies only to GE fuel. It is acceptable.

(7) 3.3.4.2: This change reflects the fact that (in 3/4.2.3) MCPR limits
are available from calculations with EOC-RPT not in operation. Thus
operation can continue if these MCPR limits are met. This is
acceptable.

(8) 3.7.8: This is a minor word change and amplification. It is acceptable.

(9) B 2.0 and B 2.1.1: These changes refer to Exxon fuel and correlation.
They are acceptable.

(10) B.2.1.2: These changes remove the discussion of GE GETAB methodology,
reports and data and refer instead to Exxon methodology. They are
acceptable.

(11) Bases page B 2-7: This addition refers to the previously discussed
conclusion that APRM trip setdown is not required for Exxon fuel and is
acceptable.

(12) B 3/4.1.3 and B 3/4 1.4: This is a change to refer to Exxon
methodology and reports and is acceptable.
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Conclusions

We have reviewed the reports submitted for the Cycle 2 reload of
Susquehanna Unit 1 with Exxon fuel and with Exxon methodology and
analysis. Based on this review we conclude that appropriate material was
submitted and that the fuel design, nuclear design, thermal-hydrauiic
design and transient and accident analyses are acceptablie. The Tachnical
Specification changes submitted for this relcad suitably reflect the
changes and reload parameters. The NRC staff finds the Susquehanna Unit 1
Cycle 2 Technical Specification changes submitted to support this reload
acceptable. ’
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Environmental Consideration

This amendnent involves a change in the installation or use of a facility
component located within the restricted area as defined in 106 CFR Part 20.
The steff has determined that the amendment involves no significant
increase in the amounts, and no significant change in the types, of any
effluents that may be released offsite, and that there is no significant
increase in individual or cumulative occupational radiation exposure. The
Commission has previously issued & proposed finding that this amendment
involves no significant hazards consideration and there has been no public
comment on such finding. Accordingly, this amendment meets the eiigibility
criteria for categorical exclusion set forth in 10 CFR 51.22{(c)(S). Pursuant
to 10 CFR 51.22(b§ no environmental impact statement or environmental
assessment need be prepared in connection with the issuance of this
amendment. Lo

Conclusion

We have concluded, based on the considerations discussed abcve, that: (1)
there is reasonable assurance that the health and safety of the public will
not be endangered by operation in the prcposec merrer, and (2) such
activities will be conducted in compliance with the Cormission's
regulations and the issuance of this amendment will be inimicel to the
commor. defense and security or to the health and safety of the public.

Dated: MAY 2 2 1985
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