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The Commission has issued the enclosed Amendment No. S to Facility
Operating License No. DPR-66 for the Beaver Villey Power Station
Unit No. 1. The amendment consists of changes to the Technical

Specifications in response to yeur application dated February 11, 1977,

(g9

This amendment incorporates into the Technical Specifications

changes resulting from a reanalysis of ECCS performance with the
following assumptions: (1) upper head fluid Lemperature equal to

hot Teg temperatures; (2) one percent steam generator tube plugging:
and (3) the rod bow linear power penalty removed for burnups less
than 24,000 MWD/MTU. Changes to the Technical Specifications include
raising the total nuclear peaking factor to 2.32 and a deletion of
the use of the Axial Power Distribution Monitering System for in-core
monitoring of axial power.

He have evaluated your reanalysis of ECCS performance submitted with
your November 30, 1976 letter, in response to the Commissinn's Order

of August 27, 1976. We have found your reanalysis to be acceptable

and to adequately consider revised upper head temperatures. Effective
upon issuance of this amendment, the Commission's Order for Modification
of License dated August 27, 197€, relative to Facility Operating License
Ne. DPR-66, is terminated.

Copies of the Safety Evaluation and the Notice of Issuance are also
encliosed.

Sincerely,

Grigingl Sigued by
Robert W. Reid. Chief

Operating Reactors Branch #4 _
Division of Operating. Reactors ¢4ﬁ947 ]

Enclosures and cc: See next page
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2. Safety Evaluation
3. HNotice

cc w/enclosures: See next page

OFFICE >

SURNAMED» | ..

DATE >

Form AEC-318 (Rev. 9-53) AECM 0240 X U. S. GOVERNMENT PRINTING OFFICE: 1974-526-186



Dugquesne Light Company
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Gerald Charnoff, Esgqg.

Jay E. Silberg, Esq.

Shaw, Pittman, Potts & Trowbridge
910 17th Street, N.W.

Washington, 5.C. 20006

Karin Carter, Esq.

Special Assistant Attorney General
Bureau of Administrative Znforcement
5th Floor, Executive House
Harrisburg, Pennsylvania 17120
Joseph A, Fricker, Jr.

Utitity Counsel

City of Pittsburgn

313 City-County 3uilding

Pittsburgh, Pennsylvania 15219

Mr. J. M. Cumiskey

Stone & Webster Engineering
Corporation

P. 0. Box 2325

3oston, Massachusetts 02107

Mr. R. Stokes

Westinghouse Electric Corporation

P, 0. Box 355

Pittsburgh, Pennsylvania 15230

Mr. Thomas M. Gerusky, Director
Office of Radiological Health
Department of Environmental Resources
P. 0. Box 2063
Harrisburg, Pennsylvania 17105

Mr. Thomas J. Czerpah

Mayor of the Burrough of Shippingport
P. 0. Box 26

Shippingport, Pennsylvania 15077
Mr. Jack Carey

Technical Assistant

Ouquesne Light Company

P. 0. Box 4

Shippingport, Pennsylvania 15077

Ohio Edison Company
47 North Main Street
Akron, Ohio 44308

Pennsylvania Power Company
One East Washington Street
New Castle, Pennsylvania 16103
John W. Cashman, M.D.

Director of Health

450 East Town Street

Columbus, Ohio 43216

Ohio Environmental Protection Agency

Division of Planning

Environmental Assessment Section

P. 0. Box 1049

Columbus, Chio 43216

Honorable Arch A. Moore, Jr.

Governcr of West Virginia

Charleston, West Virginia 25305

N. H. Dyer, M.D.

State Director of Health

State Department of Health

State Office Building No. 1

1800 Washington Street, East

Charleston, YWest Virginia 25305

Mr. Carl Frasure

Committee of State Officials on
Suggested State Legislation

Department of Political Science

West Virginia University

Morgantown, West Virginia 26505

Mr. Joseph H. Mills, Acting Commissicner

State of West Virginia Department of Laber

1900 Washington Street

East Charleston, West Virginia 25305

Geaver Area Memorial Library

100 College Avenue

Beaver, Pennsylvania 15009

Mr. R, E. Martin
Duquesne Light Company
435 6th Avenue

Pittsburgh, Pennsylvania 15219
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UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C, 20855

DUQUESNE LIGHT COMPANY

OHIO EDISON COMPANY

PENNSYLVANIA POWER COMPANY

DOCKET NO. 50-334

BEAVER VALLEY POWER STATION UNIT NO. 1

AMENOMENT 70O FACILITY OPERATING LICENSE

Amendmnent No, 9
License Ho. DPR-86

The Nuclear Regulatory Commission (the Commission) has found that:

A. The application for amendment by Duquesne Light Company, filed
on behalf of itself, Ohio Edison Company, and Pennsylvinia
Power Company (the licensess) dated February 11, 1977, complies
with the standards and requirements of the Atomic Energy Act of
1954, as amended (the Act), and the Commission's rules and
regulations set forth in 10 CFR Chapter I;

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

C. There is reasonable assuranca (i) that the activities authorized
by this amendment can be conducted without endangering the health
and safety of the public, and (i1) that such activities will be
conducted in compliance with the Commission's regulations;

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

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



-2 -

2. Accordingly, the license is amended by changes to the Technical
Specifications as indicated in the attachment to this license
amendment, and paragraph 2.C.(2) of Facility Operating License
No. DPR-66 1is hereby amended to read as follows:

{(2) Technical Specifications

The Technical Specifications contained in Appendices
A and B, as revised through Amendment No. 9, are
hereby incorporatad in the license. The liceansee
shall operate the facility in accordance with the
Technical Specifications.

3. This license amendment is effective as of the date of its

issuance.

FOR THE NUCLEAR REGULATORY COMMISSIOHN

\
/ A

Q’A//J /7/--@/'7/

Robert W. Reid, Chief

Operating Reactors Branch #4

Division of Operating Reacturs

Attachment:

Changes to the Technical
Specifications

Date of Issuance: July 12, 1977



ATTACHMENT TO LICENSE AMENDMENT NO. 9

FACILITY OPERATING LICENSE NO. DPR-86

DOCKET NO. 50-334

Replace the following pages of the Appendix "A" Technica] Soecifications
with the enclosed pages. The revised pages are identified by Amendment
number and contain vertical lines indicating the area of change. The
corresponding overleaf pages are also provided to maintain document
completeness.,

Pages
v
X
3/4 2-1A (deleted)
3/4 2-2A (deletad)
3/4 2-3A (deleted)
3/4 2-4A (deletad)
3/4 2-18
3/4 2-28
3/4 2-38
3/4 2-48
3/4 2-5
3/4 2-8a
3/4 2-14 (delestad)
3/4 2-15 (deleted)
3/4 2-16 (deleted)
3/4 3-47 (deleted)
3/4 3-48 (deleted)
B 3/4 2-1 .
B 3/4 2-2
B 3/4 2-8
B 3/4 3-3



INDEX

LIMITING CONDITIONS FOR OPERATION AND SURVEILLANCE REQUIREMENTS

BEAVER VALLEY - UNIT 1 111

SECTION Page

3/4.0 APPLICABILITY.....cveuw ereeeen ceresnas ceearsatesenens ceese  3/4 01

3/4.1 REACTIVITY CONTROL SYSTEMS

3/4.1.1 BORATION CONTROL
Shutdown Margin - Tavg > 200°F.....0vene. et reenacenas .o 374 1-1
Shutdown Margin -«Tavg 4010 e 3/4 1-3
Boron Bilution..ciieiriinneennneeneennns ceecerersasanes 3/4 1-4
Moderator Temperature Coefficient........... Cesesananns -~ 3/41-5
Minimum Temperature for Criticality......... Cereciannes 3/4 1-6

3/4.1.2 BORATION SYSTEMS _

' Flow Paths - Shutdown.................... Ceerieireeeaes 3/4 1-7

Flow Paths - Operating....... ceeeas PN Cesenieane 3/4 1-9
Charging Pump - Shutdown..... cestestariavas Ceetteeaeeas 3/4 1-11
Charging Pumps - Operating......coevvvvivenniannnnennn. 3/4 1-12
Boric Acid Transfer Pumps - Shutdown..........cevvvunn. 3/4 1-13
Boric Acid Transfer Pumps - Operating................. . 3/41-14
Borated Water Sources - Shutdown.............. ceessaean 3/4 1-15
Boratad Water Sources - Operating...c.ceveeeeeenennnnees 3/4 1-16

3/4.1.3 MOVABLE CONTROL ASSEMBLIES
Group Height....covcvveennne. Ceedecreaseratseraniansones 3/4 1-18
Position Indicator Channels....viciieieieirennennnnnnss 3/4 1-20
Rod Drop Time....voovvennns cesees Citesesetratatecrannes 3/4 1-21
Shutdown Rod Insertion Limit...icviierieinreinnennnennnas 3/4 1-22
Control Rod Insertion Limits............ Cenenns ceeserans 3/4 1-23
Part Length Rod Insertion Limits.ieeieeeniirnnnnnennnn. 3/4 1-26



INDEX

LIMITING CONDITIONS FOR OPERATION AND SURVETLLANCE REQUIREMENTS

SECTION

3/4.2 POWER DISTRIBUTION LIMITS

3/4.2.1 Axial Flux Difference........ s e
3/4.2.2 Heat Flux Hot Channel Factor...........cocevveocnenennn
3/4.2.3 Nuclear Enthalpy Hot Channel Factor................eeen
3/4.2.4 Quadrant Power Tilt Ratio....ciceviaieeiiianiiicnnnn,
3/4.2.5 DNB Parameters.....coceceeerecsccoacesronsens eeereesens

3/4.3  INSTRUMENTATION

3/4.3.1 PROTECTIVE INSTRUMENTATION...............;;;.; .........

3/4.3.2 ENGINEERED SAFETY FEATURE INSTRUMENTATION..............

3/4.3.3 MONITORING INSTRUMENTATION ' o
Radiation Monitoring. . e eeiieierernencncnenneanoesn
Movable Incore Detectors..... P PP
Seismic Instrumentation........ccveivemeniiiiiiniienenn
Meteorological Instrumentation.........ccoivenannnnenes
Remote Shutdown Instrumentation.......ccecevniiemecnnnnn

3/4.4 REACTOR COOLANT SYSTEM

3/4.4.1 REACTOR COOLANT LOQPS
Normal Operation...cveeeeceereassasecensasesraanecccenes
Isolated Loop..ceveneenns et sesasescencsnssossnasonsanans
Isolated Loop Startup.......... hesereseesaerseverraens

3/4 2-8
3/4 2-1C
3/4 2-12

3/4 3-1
3/4 3-14

3/4 3-33

 3/4 3-37

3/4 3-38
3/4 3-41
3/4 3-44

BEAVER VALLEY - UNIT 1 v Amendment No. 9
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INDEX

LIMITING CONDITIONS FOR OPERATION AND SURVEILLANCE REQUIREMENTS

SECTION
3/4.9.10 WATER LEVEL-REACTOR VESSEL...vvurinnerneerennnnnnnnnnns
3/4.9.11 STORAGE POOL WATER LEVEL.....iviuiirntvenenennnnnnaneens

3/4.9.12 FUEL BUILDING VENTILATION SYSTEM - FUEL
MOVEMENT . ottt i i its i ittt tsnraneenannns

3/4.9.13 FUEL BUILDING VENTILATION SYSTEM - FUEL
STORAGE. veetiitieieer ittt rteteateee e,

3/4.10 SPECIAL TEST EXCEPTIONS

3/4.10.1 SHUTDOWN MARGIN...........f ............................

3/4.10.2 GROUP HEIGHT AND INSERTION LIMITS..ivivvuiuurereennnnnas
3/4.10.3 PRESSURE/TEMPERATURE LIMITATIONS-REACTOR CRITICALITY...
3/4.10.4 ﬁhYSICS L 33

3/4.70.5 NO FLOW TESTS tirurnuiitetinnnernnenerssennuseeesennnn,

PAGE
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BASES
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3/4.2 POWER DISTRIBUTION LIMITS

AXIAL FLUX DIFFERENCE (AFD)

LIMITING CONDITION FOR OPERATION

3.2.1 The indicated AXIAL FLUX DIFFERENCE (AFD) shall be maintained
within a + 7% target band (flux difference units) about the target flux
difference.

APPLICABILITY: MODE 1 ABOVE 50% RATED THERMAL POWER*
ACTION: '

a. With the indicated AXIAL FLUX DIFFERENCE outside of the + 7%
ggrget band about the target flux difference and with THERMAL
WER:

1. Above 90% of RATED THERMAL POWER, within 15 minutes:

2) Ejther restore the indicated AFD to within the target
band 1imits, or

b) Reduce THERMAL POWER to less than 90% of RATED THERMAL

POKER. o
2. Between 5Q% and 90% of RATED THERMAL PQWER:
a) POWER OPERATION may continue provided:
1) The indicated AFD has not been outside of the
+ 7% target band for more than 1# hour penalty
deviation cumulative during the previous 24
hours, and

2) The indicated AFD is within the Timits shown on

Figure 3.2-1. Otherwise, reduce THERMAL POWER to

less than 50% of RATED THERMAL POWER within 30
minutes and reduce the Power Range Neutron Flux-
High Trip Setpoints to < 55% of RATED THERMAL
POWER within the next 4 hours.

b} Surveillance testing of the Power Range Neutron Flux
Channels may be performed pursuant to Specification
- 4.3.1.1.1 provided the indicated AFD {is maintained
within the 1imits of Figure 3.2-1. A total of 16
hours operation may be accumulated with the AFD

outside of the target band during this testing without

penalty deviation.

* See Special Test Exception 3.10.2
# A 2 hour penalty deviation is permissible during tests performed as part
of the Augmented Startup Test Program.

BEAVER VALLEY - UNIT 1 3/4 2-1 Amendment No. 9




POWER DISTRIBUTION LIMITS

LIMITING CONDITION FOR OPERATION (Continued)

b. THERMAL POWER shall not be increased above 90% of RATED THERMAL
POWER unless the indicated AFD is within the + 7% target band
and ACTION 2.a) 1), above has been satisfied.

c. THERMAL POWER shall not be increased above 50% of RATED THERMAL
POWER unless the indicated AFD has not been outside of the
+ 7% target band for more than 1 hour penalty deviation

cumulative during the previous 24 hours.

SURVEILLANCE REQUIREMENTS

4.2.1.1 The indicated AXIAL FLUX DIFFERENCE shall be determined to be
within its 1imits during POWER OPERATION above 1%% of RATED THERMAL "OWER
by: '

a. Monitoring the indicated AFD for each OPERABLE excore channel:

1. At Teast once per 7 days when the AFD Monitor Alarm is
OPERABLE, and

2. At least once per hour for the first 24 hours after
restoring the AFD Monitor Alarm to OPERABLE status.

b. Monitoring and logging the indicated AXIAL FLUX DIFFERENCE for
each OPERABLE excore channel at least once per hour for the
first 24 hours and at least once per 30 minutes thereafter,
when the AXIAL FLUX DIFFERENCE Monitor Alarm is inoperable.
The logged values of the indicated AXIAL FLUX DIFFERENCE shall
be assumed to exist during the interval preceding each logging.

4.2.1.2 The indicated AFD shall be considered outside of its + 7% target
band when at least 2 of 4 or 2 of 3 OPERABLE excore channels are indicating
the AFD to be outside the target band. POWER OPERATION outside of the * 7%
target band shall be accumulated on a time basis of:

a. One minute penalty deviation for each one minute of POWER
OPERATION outside of the target band at THERMAL POWER levels
equal to or above 50% of RATED THERMAL POWER, and

b. One-half minute penalty deviation for each one minute of POWER
OPERATION outside of the target band at THERMAL POWER levels
below 50% of RATED THERMAL POWER.

BEAVER VALLEY - UNIT 1 3/4 2-2 Amendment No. 9



POWER DISTRIBUTION LIMITS

SURVEILLANCE REQUIREMENTS (Continued)

4.2.1.3 The target flux difference of each OPERABLE excore channel
shall be determined by measurement at least once per 92 Effective Full
Power Days with all part length control rods fully withdrawn. The pro-
visions of Specification 4.0.4 are not applicable.

4.2.1.4 The target flux difference shall be updated at Jeast once per
31 Effective Full Power Days by either determining the target flux
difference pursuant to 4.2.1.3 above or by linear interpolation between
the most recently measured value and O percent at the end of the cycle
life. The provisions of Specification 4.0.4 are not applicable.

BEAVER VALLEY - UNIT 1 3/4 2-3 Amendment No. 7, 9
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POWER DISTRIBUTION LIMITS

HEAT FLUX HOT CHANNEL FACTOR-FQ(Z)

LIMITING CONDITION FOR OPERATION

3.2.2 FQ(Z) shall be limited by the following relationships:
FQ(Z) < [2.32] [K(Z)] for P > 0.5
P

Fo(Z) < [(4.6)1 [X(Z)] for P < 0.5

_ THERMAL POWER
where P = TERM

and K(Z) is the function obtained from Figure 3.2-2 fno
a given core height location.

APPLICABILITY: MODE 1

ACTION:
With FQ(Z) exceeding its limit:

a. Reduce THERMAL POWER at least 1% for each 1% F.(Z) exceeds the
Aimit within 15 minutes and similiarly reduce %he Power Range
Neutron Flux-High Trip Setpoints within the next 4 hours;
POWER QOPERATION may proceed for up to a total of 72 hours;
subsequent POWER OPERATION may proceed provided the Overpower
4T Trip Setpoints have been reducad at least 1% for each 1%
FA(Z) exceeds the 1imit. The Overpower aT Trip Setpoint
rgduction shall be performed with the reactor subcritcal.

b. Identify and correct the cause of the out of limit condition
prior to increasing THERMAL POWER; THERMAL POWER may then be

increased provided FQ(Z) is demonstrated through incore
mapping to be within“its limit.

BEAVER VALLEY - UNIT 1 3/4 2-5 Amendment No. 9
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POWER DISTRIBUTION LIMITS

SURVEILLANCE REQUIREMENTS

4.2.2.1 The provisions of Specification 4.0.4 are not applicable.
4.2.2.2 F_ shall be evaluated to determine if FQ(Z) is. within its
limit by:

a. Using the movable incore detectors to obtain a power distribu-
tion map at any THERMAL POWER greater than 5% of RATED THERMAL
POWER.

b. Increasing the measured F component of the power distribution
map by 3% to account for fdnufacturing tolerances and further
increasing the value by 5% to account for measurement uncertainties.

c. Comparing the Fx computed (Fxg) obtained in b, above to:

Y

1. The F, limits for RATED THERMAL POWER (Figp) for the
appropriate measured core planes given in e and f below,
and

2. The relationship:

L _ (RTP )
Fry = Fry (17020 P)]

where Fxb is the limit for fractional THERMAL POWER
operation expressed as a function of Fi;P and P is
the fraction of RATED THERMAL POWER at which ny was

measured.
d. Remeasuring ny according to the following schedule:

1.  When Fxg is greater than the Fi;P limit for the appropriate
measured core plane but less than the F*; relationship,
additional power distribution maps shall be taken and

L

c RTP .
ny compared to_ny and ny :

a) Either within 24 hours after exceeding by 20% of
RATED THERMAL POWER or greater, the THERMAL POWER
at which FXS was last determined, or

BEAVER VALLEY - UNIT 1 3/4 2-6 Amendment No. 2
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POWER DISTRIBUTION LIMITS

SURVEILLANCE REQUIREMENTS (Continued)

b) At least once per 31 EFPD, whichever occurs first.

2. When the F Cj is less than or equal to the FRTP limit for

the appropr1ate measured core plane, add1t1ona1 power
distribution maps shall be taken and F__ compared to

FE;p and F L at least once per 31 EFPD.

Xy

e. The ny limits for RATED THERMAL POWER within specific core
planes shall be:

1. Fi;P < 1.71 for all core planes containing bank "D"
control rods and/or any part length rods, and
2. fRIF < 1.55 for all unrodded core planes.

Xy

f. The ny limits of e, above, are not applicable in the fol-

lowing core plane regions as measured in percent of core
height from the bottom of the fuel:

—
.

Lower core reg1on from 0 to 15%, inclusive.
2. Upper core region from 85 to 100% inclusive.
3. Grid plane regions at 17.8 + 2%, 32.1 + 2%,

46.3 + 2%, 60.6 + 2% and 749 + 2%, inclusive.
4, Core plane regions within + 2% of core height (+ 2.88
inches) about the Bank demand position of the bank “D" or
part length control rods.

g. WithF S exceeding F

1. The FQ(Z) 1imit shall be reduced at least 1% for each

: c L
1% ny exceeds ny, and
2. The effects of ny on FQ(Z) shall be evaluated to determine
1f Fo(Z) is within its Timit.
4.2.2.3 When FQ(Z) is measured pursuant to Specification 4.10.2.2, an
overal]l measured FQ(Z) shall be obtained from a power distribution map

and increased by 3% to account for manufacturing tolerances and further

increased by 5% to account for measurement uncertainty.
BEAVER VALLEY - UNIT 1 3/4 2-6a Amendment No. Z, 9
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PARAMETER

Reactor Coolant System Tavg

Pressurizer Pressure

Reactor Coolant System
Total Flow Rate

TABLE 3.2-1
DNB_PARAMETERS

LIMITS

2 Looj's In Opera-

3 Loops In tion & Loop Stop
Operation Valves Open
< 581°F < 570°F

> 2220 psia* > 2220 psia*

265,500 gpm 189,000 gpm

|v
iv

2 lLoops In Opera-
tion & Isolated Loop
Stop Valves Closed

< 570°F
> 2220 psia*
> 187,800 gpm

*Limit not applicable during either a THERMAL POWER ramp increase in ekcess of 5% RATED THERMAL POWER
per minute or a THERMAL POWER step increase in excess of 10% RATED THERMAL POWER.




3/4.2 POWER DISTRIBUTION LIMITS

BASES

The specifications of this section provide assurance of fuel integ-
rity during Condition I (Normal Operation) and II (Incidents of Moderate
Frequency) events by: (a) maintaining the minimum DNBR in the core >
1.30 during normal operation and in short term transients, and (b)
1imiting the fission gas release, fuel pellet temperature & cladding
mechanical properties to within assumed design criteria. 'In addition,
limiting the peak linear power density during Conditions I events pro-
vides assurance that the initial conditions assumed for the LOCA analyses

are met and the ECCS acceptance criteria 1imit of 2200°F is not exceeded.

The definitions of hot channel factors as used in these specifi-
cations are as follows:

FQ(Z) Heat Flux Hot Channel Factor, is defined as the maximum local
heat flux on the surface of a fuel rod at core elevation Z
divided by the average fuel rod heat flux, allowing for man-
ufacturing tolerances on fuel pellets and rods.

FiH Nuclear Enthalpy Rise Hot Channel Factor, is defined as the

ratio of the integral of linear power along the rod with the
highest integrated power to the average rod power.

3/4.2.1  AXIAL FLUX DIFFERENCE (AFD)
/

The 1imits on AXIAL FLUX DIFFERENCE assure that the F.(Z) upper
bound envelope of 2.32 times the normalized axial peaking ?actor is not
exceeded during either normal operation or in the event of xenon re-
distribution following power changes.

Target flux difference is determined at equilibrium xenon condi-
tions with the part length contrel rods withdrawn frcm the core. The
full length rods may be positioned within the core in accordance with
their respective insertion limits and should be inserted near their
normal position for steady state operation at high power levels. The
value of the target flux difference obtained under these conditions
divided by the fraction of RATED THERMAL POWER is the target flux
difference at RATED THERMAL PCWER for the associated core burnup condi-
tions. Target flux differences for other THERMAL POWER levels are

BEAVER VALLEY - UNIT 1 B 3/4 2-1 Amendment No.
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POWER DISTRIBUTION LIMITS

BASES

obtained by multiplying the RATED THERMAL POWER value by the appropriate
fractional THERMAL POWER level. The periodic updating of the target
flux difference value is necessary to reflect core burnup considerations.

Although it is intended that the plant will be operated with the
AXTAL FLUX DIFFERENCE within the + 7% target band about the target flux
difference, during rapid plant THERMAL POWER reductions, control rod
motion will cause the AFD to deviate outside of the target band at re-
duced THERMAL POWER levels. This deviation will not affect the xenon
redistribution sufficiently to change the envelope of peaking factors
which may be reached on 2 subsequent return to RATED THERMAL POWER (with
the AFD within the target band) provided the time duration of the devi-
aticn is limited. Accordingly, a1} hour penalty deviation 1imit cumu-
1ncive during the previous 24 hours is provided for operation outside of
the target band but within the 1imits of Figure 3.2-1 while at THERMAL
POWER levels between 50% & 90% of RATED THERMAL POWER. For THERMAL
POWER levels between 15% & 50% of RATED THERMAL POWER, deviations of the
AFD outside of the target band are less significant. The penalty of 2
hours actual time reflects this reduced significance.

Provisions for monitoring the AFD on an automatic basis are derived
from the plant process computer through the AFD Monitor Alarm, The '
computer determines the one minute average of each of the QPERABLE
excore detector outputs and provides an alarm message immediately if the
AFD for at least 2 of 4 or 2 of 3 OPERABLE excore channels are outside
the target band & the THERMAL POWER is greater than 90% of RATED THERMAL
POWER. During operation at THERMAL POWER levels between 50% & 90% & 15%
& 50% RATED THERMAL POWER, the computer outputs an alarm message when
the penalty deviation accumulates beyond the limits of 1 hour & Z hours,
respectively.

Figure B 3/4 2-1 shows @ typical monthly target band near the
beginning of core 1ife.

BEAVER VALLEY - UNIT 1 B 3/4 2-2 Amendment No.




POWER DISTRIBUTION LIMITS

BASES

a. abnormal perturbations in the radial power shape, such as from
rod misalighment, effect FAH more directly than FQ’

b. although rod movement has a direct influence upon limiting F, to

w&thin its 1imit, such control is not readily available to ]Qmit
FAH’ and

c. errors in prediction for control power shape detected during
startup physics tests can be compensated for in FQ by rﬁstri-
ting axial flux distributions. This compensation*for FAH is
less readily available.

3/4.2.4 QUADRANT POWER TILT RATIO

The quadrant power tilt ratio Timit assures that the radial power
distribution satisfies the design values used in the power capability
analysis. Radial power distribution measurements are made during startup
testing and periodically during power operation.

The limit of 1.02 at which corrective action is required provides DNB
and linear heat generation rate protection with x-y plane power tilts. A
Hmiting tilt of 1.025 can be tolerated before the margin for uncertainty
in Fy is depleted. The limit of 1.02 was selectad to provide an allowance
for Qhe uncertainty associated with the indicated power tilt,

The two hour time allowance for operation with a tilt condition greater
than 1.02 but less than 1.09 is provided to allow identification and cor-
rection of a dropped or misaligned rod. In the event such action does not
correct the tilt, the margin for uncertainty on F. is reinstated by
reducing the power by 3 percent for each percent gf tilt in excess of 1.0.
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POWER DISTRIBUTION LIMITS

BASES

3/4.2.5 DNB PARAMETERS

The limits on the DNB related parameters assure that each of the
parameters are maintained within the normal steady state envelope of
operation assumed in the transient & accident analyses. The limits are
consistent with the initial FSAR assumptions and have been analytically
demonstrated adequate to maintain a minimum DNBR of 1.30 throughout each
analyzed transient.

The 12 hour periodic surveillance of these parameters through
instrument readout is sufficient to ensure that the parameters are
restored within their limits follewing load changes and other expected
transient operation. The 18 month periodic measurement of the RCS total
Flow rate is adequate to detect Tlow degradation and ensure correlation
of the flow indication channels with measured flow such that the indicated
percent flow will provide sufficient verification of flow rate on a 12
hour basis. ,
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INSTRUMENTATION

BASES

3/4.3.3.5 REMOTE SHUTDOWN INSTRUMENTATION

The OPERABILITY of the remote shutdown instrumentaticn ensures that
sufficient capability is available to permit shutdown and maintenance of
HOT STANDBY of the facility from Jocations outside of the control room.
This capability is required in the event control room habitabiiity is
Tost and is consistent with General Design Criteria 19 of 10 CFR 50.

BEAVER VALLEY - UNIT 1 B 3/4 3-3 Amendment No. 9




UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C, 20558

Frex®

SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION

SUPPORTING AMENDMENT NO. 9 TO FACILITY OPERATING LICENSE NO. DPR-66
DUQUESNE LIGHT COMPANY

OHIO EDISON COMPANY

PENNSYLVANIA POWER COMPANY

BEAVER VALLEY POWER STATION UNIT NC. 1

DOCKET NO. 50-334

Introducticn

By letter dated February 11, 1977, Duquesne Light Company (DLC) regquested
approval of proposed Technical Specification changes for Beaver Valley
Power Station Unit No. 1 (BVPS-1) relating tc the Total Nuclear Peaking
Factor (FQ) and the Axial Power Distribution Monitoring Systam (APOMS).

Discussion

On August 27, 1976, we issued an Order for Modification of License for
BYPS-1 which modified the Technical Specification 1imit for the Fp to
2.22. The Order was issued because recent operating data gathered at
the Connecticut Yankee facility indicated that reactor vessel upper

head fluid temperatures were higher than reactor inlet water temperatures
for reactor vessels similar in design to that in operation at BYPS-].
These higher upper head temperatures would have the effect of increasing
the calculated peak clad temperature in the event of a loss of coolant
accident (LOCA). OQur Order required DLC to submit a reevaluation of
emergency core cooling system (ECCS) performance with an approved
Westinghouse Model with an appropriate correction for upper head water
temperature.

Nuclear Peaking Factor

By letter datad November 30, 1976, DLC submitted the requested re-
evaluation of the ECCS performance. The reevaluation ?sed the October
1975 version of the Westinghouse ECCS Evaluation Model(l, 2, 4)

b
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and assumed the upper head fluid temperature equal to the fluid outlet
(hot leg) temperature. The reanalysis supers?dps the previously per-
formed ECCS evaluation for a large break LOCA(5) which used the

October 1975 version of the evaluation model but which assumed that

the upper head fluid temperature was equal to cold leg temperature.

A reanalysis of the small break LOCA was not required since the small
breaks are relatively insensitive fo the upper head fluid temperature
change(ss. The reevaluation of the ECCS performance in Westinghcuse
plants was required because recent experimental data had indicated that
the actual temperature in the upper reactor vessel head was in the range
of the cold leg temperature plus 50 to 7S percent of the difference
between vessel inlet and outlet temperaturss(7). Westinghouse has
proposed to undertake a program designed to measure this temperature

in the operating reactors. In the meantime, the NRC decided con-
servatively to request all the Westinghouse plant licensees to reevaluate
the ECCS performance with upper head fluid temperature equal to the
fluid outlet temperature.

The ECCS analysis provided by DLC was performed with the following
input parameters:

Licensed Core Power 102% of 2652 MWt

Peak Linear Power 102% of 12.07 kw/ft
— Nuclear Peaking ractor - 2.32

Accumulator Water VYolume 1025 ft.3 each

The analysis consisted of the evaluation of ECCS performance for double
ended cold leg guillotine break (DECLG) with a discharge coefficient

Cp of 0.4 and assumed cne percent uniform plugging of steam generator
tubes. Also the rod bow Tinear power penalty, which was explicitly
incorporatad in the previous analysis, has been removed. The removal
of the rod bow penalty results from a recent Westinghouse study(8) which
shows that for burnups less than or equal to 24,000 MWO/MTU, the rod
bow penalty is equal to or less than 5.7%. This rod bow penalty is
adequately accounted for statistically in the nuclear and engineering
penalties incorporated into the original LOCA analysis. DLC identified
the break with Cp = 0.4 as the critical break with respect to limiting
values of peak c?addfng temperature and local zirconium water reaction
from the previous break spectrum analysis which used the October 1875
version of the evaluation model but which was performid with upper leg
fluid temperature equal to the cold leg temperature(S . DLC Jjustified
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the use of this analysis for determining critical break size by (6)
referencing the generic sensitivity study performed by Westinghouse

in which it was shown that the change in the upper nead fluid temper-
ature does not affect the critical break size. The peak cladding
temperature and the maximum local zirconium water reaction corresponding
to the critical break identified by OLC are 2041°F and 5.05 percent,
respectively.

Basad on our review, we conclude that the results of the ECCS reanalysis,
using the October 1375 version of the Westinghouse ECCS Evaluation Model
with upper head temperature aqual to the outlet (hot leg) temperature,
are conservative relative to the TOCFRS0.46 criteria. However, the ECCS
analysis was limitad to one percent piugging of steam generator tubes
and an ECCS reevaluation by DLC would be required in order for BVPS-1

to operate above this 1imit. Also, the removal of the linear power
penalty put the upper limit on fuel burnup at 24,000 MWD/MTU. With

tne above mentioned considerations, we find the results of the re-
analysis submitted by DLM acceptable, and since the Fp assumed in the
reanalysis was 2.32, this value is acceptable and should replace the
value of 2.22 presently in the Technical Specifications.

Axial Power Distribution Monitoring System

By their letter dated February 11, 1977, DLe also requested that the
BYPS-1 Technical Specifications be amended to delete the required use
of the APDMS below an average core burnup of 3500 MWD/MTU.

The basis for this rsquest is an incraase of the value of the Fp at

rated power to 2.32. The increasad permissible linear heat rate allowed
Trom increasing Fg to 2.32 is about 4% and corresponds, for invariant
radial peaking factors, to an increase of the permissible axial peaking
factor (F,) of about 4%. DLC states that, using a constant axial control
strategy, the core axial power distribution can be controlled to the less
restrictive value of F, using excore instrumentation alone; hence, there
is adequate justification for deletion of incore monitoring regquirements
using the APOMS.

Constant a?ial control (CAC) strategy has been described in the open
literature!]0) and defended in Westinghouse proprietary topical report
WCAP 8385(11). validity of the CAC stratagy at beginning of cycle has
been confirmed by work performed at Brookhaven(12). These studies

show that using CAC (e.g., a target axial offset and a 5% flux difference
control band about the target axial offset), the realizable reactor

power shapes, and hence magnitude and location of limiting conditions,
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will be less severe than the initial conditions used in the safety
analysis. The studies address base load and load follow operation.

The studies show on a generic basis that presuming use of CAC strategy,
monitoring the reactor by excore instrumentation alone will adequately
assume that the limiting value of Fq of 2.32 will not be exceeded.

A previous ECCS analysis for BVPS-T(g) supported a value of Fpy less

than or equal to 2.23. (As discussed above, this value was reduced

by an Order to 2.22.} Based on an FQ less than or equal to 2.23, a (3)
plant specific CAC analysis for cyclé 1 was submitted(13) and reviewed
The plant specific analysis assumed a *+ 7% flux difference monitoring
band. The analysis supported use of the CAC strategy with monitoring

on excore instrumentation alone for core average fuel exposure greater
than or equal to 3500 MWO/MTU. For core burnup less than 3500 MWD/MTU
additional monitoring using the APDMS was required.

We concluded above that an F, of 2.32 is acceptable for BVPS-1. The
revised value of Fp is consigtent with the generic Westinghouse topical
report(11) which justifies monitoring on excores alone presuming a

+ 5% flux difference monitoanc band. The plant specific analysis
which we previously reviewed assumed a + 7% flux difference monitor-
ing band. The extended monitoring band increasss the realizable power
distributions, most notably the axial power shapes, that must be con-
sidered as initial conditions to the safety analysis. This plant
specific analysis for fuel exposure greater than 3500 MWO/MTU has ex-
plicitly verified the safety of the expanded monitoring band nresuming
excore monitoring alone. For core exposure less than 3500 MWD/MTU,

a 7% flux difference monitoring band and a value of Fy of 2.23, this
analysis showed that monitoring of the axial power distribution using
the incore APDMS would be required above 95.5% of rated power. Review
of this analysis shows sufficient margin with the revised value of F
of 2.32 to justify deletion of required use of the APOMS at exposures
less than 3500 MWD/MTU.

Based on review of available analysis, we conclude that operation of

BVPS-1 during cycle 1 using a constant axial control strategy and a

7% flux difference monitoring band with excore monitoring alone is acceptable,
and that use of the incore APOMS is no longer necessary and its required

use may be deleted from the Technical Specifications.
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Our review of Reference 11 is nearing completion. Assuming accept-
ance of this topical report, operation beyond cycle 1 with a 5% flux
difference monitoring band could be approved on a generic basis.
However, if DLC wishes to operate BVYPS-1 beyond cycle 1 with a 7%
flux difference monitoring band, a plant and cycle specific analysis
will be required.

Technical Specifications

We have reviewed the Technical Specification changes relating to

raising the Fy to 2.32 and deleting the APOMS which DLC propaosed by

Tetter dated gebruary 11, 1977. We have made scme changes to DLC's

submittal and DLC has agreed to the changes. The proposed Technical

Specifications reflect a testing and surveillance program along with

the 1imiting conditions for operation that provides assurance that

the Fy upper bound 1imit of 2.32 will not be exceeded. We also con-

clude that the proposed Technical Specifications are acceptable and -
consistent with those of other facilities operating with sim‘iar
systems and found acceptable by the staff.

Environmental Consideration

We have determined that the amendment does not authorize a change

in effluent types or total amounts nor an increase in power level

and will not result in any significant envirommental impact. Having
-made this determination, we have further concluded that the amendment
1nvg1ves an action which is insignificant from the standpoint of
environmental impact and, pursuant to 10 CFR 851.5(d)(4), that an
environmental impact statement, .or negative declaration and environ-
mental impact appraisal need not be prepared in connection with the
issuance of this amendment. .

Conclusion

We have concluded, based on the considerations discussed above, that:
(1) because the amendment does not involve a significant increase in
the probability or consequences of accidents previously considered
and does not involve a significant decrease in a safety margin, the
amendment does not involve a significant hazards consideration, (2)
there is reasonable assurance that the health and safety of the public
will not be endangered by operation in the proposed manner, and (3)
such activities will be conducted in compliance with the Commission's
regulations and the issuance of this amendment will not be inimical
to the common defense and security or to the health and safety of

the public. |

Dated: July 12, 1977
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UNITED STATES NUCLEAR REGULATORY COMMISSION

DOCKET NO. 50-334

DUQUESNE LIGHT COMPANY

QHIO EDISON COMPANY

PENNSYLVANIA POWER COMPANY

NOTICE OF ISSUANCE OF AMENDMENT TO FACILITY
OPERATING LICENSE

The U. S. Nuclear Regulatory Commission (the Commission) has issued
Amendment No. 9  to Facility Operating License Nc. DPR-66, issued to
Ouguesne Light Company, Ohio Edison Company, and Pennsylvania Power Company
(the licensees), for operation of the Beaver Valley Power Station Unit No.
1 (the facility) located in Beaver County, Pennsylvania. The amendment is
efféctive as of its date of issuance.

The amendment incorporates into the Technical Specifications changes
resulting from a reanalysfs of ECCS performance with the following
assumptions: (1) upper head fluid temperature equal to hot leg tempera-
tures; (2) one percent steam generator tube plugging; and (3) the rod bow
1inear power penalty removed for burnups less than 24,000 MWD/MTU. Changes
to the Technical Specifications include raising the total nuclear peaking
factor to 2.32 and a deletion of the use of the Axial Power Distribution
Monitoring System for in-core monitoring of axial power. This amendment
also terminates the Commission's Order for Modification of License dated
August 27, 197s.

The application for the amendment complies with the standards and
requirements of the Atomic Energy Act of 1954, as amended (the Act), and

the Commission's rules and regulations. The Commission has made appropriate
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findings as required by the Act and the Commission's rules and regulations
in 10 CFR Chapter I, which are set forth in the license amendment. Prior

public notice of this amendment was not required since the amendment does

not involve a significant hazards.consideration.

The Commission has determined that the issuance of this amendment
will not result in any significant environmental impact and that pursuant
to 10 CFR 851.5(d)(4) an environmental impact statement, or negative
declaration and envirormental impact appraisal nead not be prepared in
connection with issuance of this amendment.

For further details with respect to this action, see (1) the
application for amendment dated February 11, 1977, (2) Amendment No. 9
to License No. DPR-66, and (3) the Commission’'s related Safety Evaluation.
A1l of these items are available for public inspection at the Commission's
Public Document Room, 1717 H Street, N.W., Washington, D. C. and at the
Beaver Area Memdria] Library, 100 College Avenue, Beaver, Pennsylvania.

A copy of items (2) and (3) may be obtained upon request addressed
to the U. S. Nuclear Regulatory Commission, Washington, D. C. 20555,
Attention: Director, Division of Operating Reactors.

Dated at Bethesda, Maryland, 12th day of July 1977.

FOR THE NUCLEAR REGULATORY COMMISSION

T AP

Robert W. Reid, Chief
Operating Reactors Branch #4
Division of Operating Reactors



