— December 12, 1' o

Décket Nos. 50-338 DISTRIBUTION
and 50-339 See attached sheet

Mr. W. R. Cartwright

Vice President - Nuclear

Virginia Electric and Power Company
5000 Dominion Blvd.

Glen Allen, Virginia 23060

Dear Mr. Cartwright:

SUBJECT: NORTH ANNA UNITS 1 AND 2 - ISSUANCE OF AMENDMENTS RE: PRIMARY-TO-
SECONDARY COOLANT SYSTEMS LEAKAGE LIMITS (TAC NOS. 67602 AND 67603)

The Commission has issued the enclosed Amendment Nos. 109 and 95 to Facility
Operating License Nos. NPF-4 and NPF-7 for the North Anna Power Station,

Units No. 1 and No. 2 (NA-1&2). The amendments revise the Technical Speci-
fications (TS) in response to your letter dated December 4, 1987.

The amendments implement more stringent primary-to-secondary coolant systems
leakage 1imits and establish surveillance requirements to assure operability
of the existing and new N-16 instrumentation necessary to assure compliance
with the revised leakage Timits.

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

Sincerely,

Original signed by

Leon B. Engle, Project Manager
Project Directorate 1I-2

Division of Reactor Projects-1/11
0ffice of Nuclear Reactor Regulation

Enclosures:

1. Amendment No. 109 to NPF-4
2. Amendment No. 95to NPF-7
3. Safety Evaluation
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DATED: _ December 12, 1988

AMENDMENT NO. 109 TO FACILITY OPERATING LICENSE NO. NPF-4-NORTH ANNA UNIT 1
AMENDMENT NO. 95 TO FACILITY OPERATING LICENSE NO. NPF-7-NORTH ANNA UNIT 2

Docket File

NRC & Local PDRs
PDII-2 Reading

S. Varga, 14/E/4

G. Lainas, 14/H/3
H. Berkow

D. Miller

L. Engle

0GC-WF

D. Hagan, 3302 MNBB
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B. Grimes, 9/A/2

T. Meek(8), P1-137
Wanda Jones, P-130A
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Mr. W. R. Cartwright
Virginia Electric & Power Company

cc:

Mr. William C. Porter, Jr.
County Administrator
Louisa County

P.0. Box 160

Louisa, Virginia 23093

Michael W. Maupin, Esq.
Hunton and Williams

P. 0. Box 1535 .
Richmond, Virginia 23212

Mr. W. T. Lough

Virginia Corporation Commission
Division of Energy Regulation
P. 0. Box 1197

Richmond, Virginia 23209

Ellyn R. Weiss, Esq.
Harmon, Weiss and Jordan
2001 S Street NW
Washington, DC 20009

Mr. W. L. Stewart

Senior Vice President - Power
Virginia Electric and Power Co.
Post Office Box 26666

Richmond, Virginia 23261

Mr. Patrick A. O'Hare

Office of the Attorney General
Supreme Court Building

101 North 8th Street

Richmond, Virginia 23219

Resident Inspector/North Anna
c/o U.S. NRC

Senior Resident Inspector
Route 2, Box 78

Mineral, Virginia 23117

North Anna Power Station
Units 1 and 2

C. M. G. Buttery, M.D., M.P.H,
Department of Health

109 Governor Street

Richmond, Virginia 23219

Regional Administrator, Region II
U.S. Nuclear Regulatory Commission
101 Marietta Street N.W., Suite 2900
Atlanta, Georgia 30323

Mr. G. E. Kane
P. 0. Box 402
Mineral, Virginia 23117

01d Dominion Electric Cooperative,
c/o Executive Vice President
Innsbrook Corporate Center

4222 Cox Road, Suite 102

Glen Allen, Virginia 23060
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UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20555

VIRGINIA ELECTRIC AND POWER COMPANY

OLD DOMINION ELECTRIC COOPERATIVE

DOCKET NC. 50-338

NORTH ANNA POWER STATION, UNIT NO. 1

AMENDMENT TO FACILITY OPERATING LICENSE

Amendment No. 109
License No. NPF-4

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

A.

'ﬁ'i'lu

sE12
=D

The application for amendment by Virginia Electric and Power Company
et al., (the licensee) dated December 4, 1987, complies with the
standdrds and requirements of the Atom1c Energy Act of 1954, as
amended (the Act), and the Commission's rules and regulations set
forth in 10 CFR Chapter I;

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

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

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

The issuance of this amendment is in accordance with 10 CFR Part
51 of the Commission's regulations and all applicable requirements
have been satisfied.
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2. Accordingly, the license is amended by changes to the Technical Speci-
ficaticns as indicated in the attachment to this license amendment,
and paragraph 2.D.(2) of Facility Operating License No. NPF-4 is hereby
amended to read as follows:

(2) Technical Specifications

The Technical Specifications contained in Appendices A and B,
as revised through Amendment No. 109, are hereby incorporated
in the license. The licensee shall operate the facility in
accordance with the Technical Specifications.

3. This license amendment is effective as of the date of issuance and shall
be implemented within 14 days.

FOR THE NUCLEAR REGULATORY COMMISSION

H€rbert N. Berkow, Director

Project Directorate 11-2
Division of Reactor Projects-I/II
O0ffice of Nuclear Reactor Regulation

Attachment:
Changes to the Technical
Specifications

Date of Issuance: December 12, 1988



ATTACHMENT TO LICENSE AMENDMENT NO. 109

Replace the following pages of the Appendix "A" Technical Specifications
with the enclosed pages as indicated. 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.

Page

3/4 3-67
3/4 3-68
3/4 4-17
3/4 4-18b (new)
3/4 4-18c (new)
3/4 4-18d (new)
3/4 4-18e (new)
3/4 4-18f (new)
B 3/4 4-3
B 3/4 4-3a (new)
B 3/4 4-4
B 3/4 4-4a (new)
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TABLE 3.3-14

RADIOACTIVE GASEOUS EFFLUENT MONITORING INSTRUMENTATION

INSTRUMENT

PROCESS VENT SYSTEM

a. Noble Gas Activity Monitor -
Providing Alarm and Automatic
Termination of Release

b. Iodine Sampler

¢. Particulate Sampler

d. Process Vent Flow Rate
Measuring Device

e. Sampler Flow Rate Measuring Device
WASTE GAS HOLDUP SYSTEM EXPLOSIVE GAS

MONITORING SYSTEM (Shared with Unit 2)

a. Hydrogen Monitor

b. Oxygen Monitor

MINIMUM CHANNELS

OPERABLE APPLICABILITY
1 *
1 *
1 *
1 *
1 *
1 **k
1 *%

ACTION

31,33
31,34

31,34

30

30

32

32




APPLICABILITY

z TABLE 3.3-14 (Continued)

wJ
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o RADIOACTIVE GASEOUS EFFLUENT MONITORING INSTRUMENTATION

o

2

>

é MINIMUM CHANNELS

bt INSTRUMENT OPERABLE

— R

(" 3. CONDENSER AIR EJECTOR SYSTEM
a. Gross Activity Monitor 1 *
b. Flow Rate Monitor 1 *

4. VENTILATION VENT SYSTEM (Shared with Unit 2)

L a. Noble Gas Activity Monitor la *

~

¥ b. Todine Sampler la *

(o2}

\'
c. Particulate Sampler la *
d. Flow Rate Monitor la x

g e. Sampler Flow Rate Monitor la *

o
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& One per vent stack.

ACTION

31A

30

31
31
31
30

30




TABLE 3.3-14 (Continued)

TABLE NOTATION

* At all times.

** During process vent system operation (treatment for primary system
offgases).

ACTION 30

With the number of channels OPERABLE less than required by the
minimum channels OPERABLE requirement, effluent releases via
this pathway may continue provided the flow rate is estimated
at least once per 4 hours.

ACTION 31

With the number of channels OPERABLE less than required by the
minimum channels OPERABLE requirement, effluent releases via
this pathway may continue provided grab samples are taken at
least once per 12 hours and these samples are analyzed for
gross activity or gamma isotopic activity within 24 hours.

ACTION 31A With the number of channels OPERABLE less than required by the
minimum channels OPERABLE requirement, effluent releases via this
pathway may continue provided the frequency of the grab samples
required by Specification 4.4.6.3b is increased to at least once
per 4 hours and thése samples are analyzed for gross activity or

gamma isotopic activity within 8 hours.

ACTION 32

With the number of channnels OPERABLE less than required by the
minimum channels OPERABLE requirement, operation of this system
may continue for up to 14 days provided grab samples are taken
and analyzed daily. With this channel inoperable, operation
may continue provided grab samples are taken and analyzed: (1)
every 4 hours during degassing operations and (2) daily during
other operatioms.

ACTION 33

With the number of channels OPERABLE less than required by the
Minimum Channels OPERABLE requirement, the contents of the
Waste Gas Decay Tanks may be released to the environment
provided that prior to initiating the release:

a. At least two independent samples of the tank's
contents are analyzed, and

b. At least two technically qualified members of the
Facility Staff independently verify the release
rate calculations and discharge valve lineup;

Otherwise, suspend release of Waste Gas Decay Tank
effluents.

ACTION 34 - With the number of channels OPERABLE less than required by the
Minimum Channels OPERABLE requirement, effluent releases from
the Waste Gas Decay Tanks may continue provided samples are

continuously collected with auxiliary sampling equipment as
required in Table 4.11-2,

NORTH ANNA - UNIT 1 3/4 3-68 Amendment No. #8, 109
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RADIOACTIVE GASEOUS EFFLUENT

TABLE 4.3-14

MONITORING INSTRUMENTATION SURVEILLANCE REQUIREMENTS

INSTRUMENT

PROCESS VENT SYSTEM

a. Noble Gas Activity Monitor -
Providing Alarm and Automatic
Termination of Release

b. Iodine Sampler

c. Particulate Sampler

d. Process Vent Flow Rate
Measuring Device

e. Sampler Flow Rate Monitor
WASTE GAS HOLDUP SYSTEM EXPLOSIVE
GAS MONITORING SYSTEM

a. Hydrogen Monitor

b. Oxygen Monitor

CHANNEL MODES IN WHICH
CHANNEL SOURCE CHANNEL FUNCTIONAL SURVEILLANCE
CHECK CHECK  CALIBRATION TEST REQUIRED
D P R Q(1) *
W N.A. N.A. N.A. *
W N.A. N.A. N.A. *
D N.A. R Q &
D(5) N.A. R N.A, *
D N.A. Q(3) M xk
D N.A. Q(4) M *k




REACTOR COOLANT SYSTEM

OPERATIONAL LEAKAGE

LIMITING CONDITION FOR OPERATION

3.4,

[€)]

.2 DBeactor Coolant System leakage shall be limited to:

a. No PRESSURE BOUNDARY LEAKAGE,

b. 1 GPM UNIDENTIFIED LEAKAGE,

c. 1 GPM total primary-to-secondary leakage through all steam
generators not isolated from the Reactor Coolant System and
500 gailons per day through any one steam generator not
jsolated from the Reactor Coolant System,*

d. 10 GPM IDENTIFIED LEAKAGE from the Reactor Coolant System,

e. 30 GPM CONTROLLED LEAKAGE at a Reactor Coolant System pressure
of 2235 + 20 psig, and

f. Leakage for the Reactor Coolant System Pressure Isolation
Valves specified in Table 3.4-1.

APPLICABILITY: MODES 1, 2; 3 and 4.

ACTION:

a. With any PRESSURE BOUNDARY LEAKAGE, be in at least HOT STANDBY
within 6 hours and in COLD SHUTDOWN within the following
30 hours.

b. With any Reactor Coolant System leakage greater than any one
of the above limits, excluding PRESSURE BOUNDARY LEAKAGE and
leakage from the Reactor Coolant System Pressure Isolation
Valves, reduce the leakage rate to within Timits within 4 hours
or be in at least HOT STANDBY within the next 6 hours and in

- COLD SHUTDOWN within the following 30 hours.

c. With any Reactor Coolant System Pressure Isolation Valve leakage
greater than the above limit, be in at least HOT STANDBY within
the next 6 hours and in COLD SHUTDOWN within the following 30
hours.

*When in Mode 1 above 50% power, provisions of Specification 3.4.6.3 apply.

NORTH ANNA - UNIT 1 3/4 4-17 Draer dated 74120787
Amendment No. 109



REACTOR COOLANT SYSTEM

PRIMARY TO SECONDARY LEAKAGE

LIMITING CONDITION FOR OPERATION

3.4.6.3 Primary to secondary leakage shall be limited to:
a. Total leakage from all steam generators of 300 gpd,
b. Leakage from an individual steam generator of 100 gpd,
c. Total leakage increase of 60 gpd between surveillance intervals, and

d. An increasing trend based on the latest surveillance that indicates -
100 gpd would not be exceeded on an individual steam generator within
90 minutes.

APPLICABILITY: MODE 1 above 50% power.*

ACTION: .

a. If the total leakage limit from all steam generators or the leakage
1imit from any individual steam generator is exceeded, be in HOT
STANDBY within the next 6 hours and cold shutdown within the following
30 hours.

b. If the increase in total leakage from all steam generators exceeds
60 gpd between surveillance intervals, reduce power below 50% rated
thermal power within 90 minutes. .

c. If an increasing trend indicates that the 1imit of 100 gpd per steam
generator is going to be exceeded within 90 minutes, reduce power to
below 50% rated thermal power within 90 minutes, be in HOT STANDBY
within the next 6 hours and cold shutdown within the following
30 hours.

*Once the 1imiting condition for operation has been exceeded, the corresponding
action must be followed to completion.

SURVEILLANCE REQUIREMENTS

4.4.6.3 Primary to secondary leakage shall be demonstrated to be within each
of the above limits by:

a. Primary to secondary leakage will be recorded and trended at least
once during each 4 hour interval (e.g., 00:00-04:00, 04:00-08:00,
08:00-12:00, 12:00-16:00, 16:00-20:00, 20:00-24:00) from each OPERABLE
N-16 continuous readout and alarm radiation monitoring system and
the condenser air ejector exhaust continuous readout and alarm
radiation monitor.

NORTH ANNA - UNIT 1 3/4 4-18b Amendment No. 109




REACTOR COOLANT SYSTEM

SURVEILLANCE REQUIREMENTS

b. Primary to secondary leakage will be determined from a condenser air
ejector grab sample at least every 24 hours.

¢. Primary to secondary leakage will be determined from steam generator
and reactor coolant liquid samples at least every 72 hours.

d. If the above surveillance opekations cannot be performed as specified,
the 1imiting conditions for operation and associated action statements

of Specification 3.4.6.4 shall apply.

NORTH ANNA - UNIT 1 3/4 4-18c Amendment No. 109




REACTOR COOLANT SYSTEM

PRIMARY TO SECONDARY LEAKAGE DETECTION SYSTEMS

LIMITING CONDITION FOR OPERATION

3.4.6.4 The following primary to secondary leakage detection systems shall be

OPERABLE:

One of the two N-16 radiation monitoring systems (either the N-16
continuous readout and ~alarm radiation monitors on each steam line,
or the N-16 continuous readout and alarm radiation monitor on the
main steam header),

The condenser air ejector exhaust continuous readout and alarm
radiation monitor,

The capability to obtain and analyze a condenser air ejector exhaust
grab sample, and

The capability to obtain and analyze a liquid sample from each steam
generator and from the RCS.

APPLICABILITY: MODE 1 above 50% power.

ACTION:

a.

If both the N-16 radiation monitoring system on each steam line and
the N-16 radiation monitoring system on the main steam header are
INOPERABLE, increase the frequency of the condenser air ejector grab
sample required by Specification 4.4.6.3b to at least once during
each 4 hour interval (e.g., 00:00-04:00, 04:00-08:00, 08:00-12:00,
12:00-16:00, 16:00-20:00, 20:00-24:00) and return at least one of the
systems to operation within seven days or reduce power to less than
50% within the next four hours.

1f the condenser air ejector exhaust continuous readout and alarm
radiation monitor is INOPERABLE, provided at least one of the N-16
monitoring systems is OPERABLE, increase the frequency of the
condenser air ejector grab sample required by Specification 4.4.6.3b
to at Teast once during each 4 hour interval (e.g., 00:00-04:00,
04:00-08:00, 08:00-12:00, 12:00-16:00, 16:00-20:00, 20:00-24:00)

and return the system to operation within seven days or reduce power
to less than 50% within the next four hours.

If the capability to obtain and analyze a condenser air ejector grab
sample is lost, provided at least one of the N-16 monitoring systems
is OPERABLE and the condenser air ejector exhaust continuous readout
and alarm radiation monitor is OPERABLE, restore the capability within
seven days or reduce power to less than 50% within four hours.

NORTH ANNA - UNIT 1 3/4 4-18d Amendment No. 109




REACTOR COOLANT SYSTEM

LIMITING CONDITION FOR OPERATION

d. If both N-16 monitoring systems are INOPERABLE and either the
condensar air ejector exhaust continuous readout and alarm radiation
monitor is INOPERABLE or the capability to obtain and analyze a
condenser air ejector exhaust grab sample is lost, reduce power to
less than 50% within the next 90 minutes.

e. If the condenser air ejector exhaust continuous readout and alarm
radiation monitor is INOPERABLE and the capability to obtain and
analyze a condenser air ejector exhaust grab sample is lost, reduce
power to less than 50% within the next 90 minutes.

f. If the capability to obtain and analyze a liquid sample from each
steam generator and the RCS is lost, increase the frequency of
performance of the RCS water inventory balance in T.S. 4.4.6.2.1d
to once every 24 hours.

SURVEILLANCE REQUIREMENTS

4.4.6.4 The N-16 monitors and air ejector exhaust radiation monitoring
instrumentation channels shall be demonstrated OPERABLE by the performance of
the CHANNEL CHECK, CHANNEL CALIBRATION and CHANNEL FUNCTIONAL TEST during the
MODES and at the frequencies shown inTables 4.4-2a and 4.3-14, respectively.

NORTH ANNA - UNIT 1 3/4 4-18e Amendment No. 109
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1.

N-16 Radiation Monitors
a.

b.

PRIMARY TO SECONDARY LEAKAGE DETECTION SYSTEMS SURVEILLANCE REQUIREMENTS

TABLE 4.4-2a

INSTRUMENT

MS Header

MS Lines

CHANNEL

CHECK

CHANNEL

CALIBRATION

CHANNEL
FUNCTIONAL

TEST

MODES IN WHICH
SURVEILLANCE
REQUIRED

1 (>50% Power)<

1 (>50% Power)




3/4.4 REACTOR COOLANT SYSTEM

BASES

3/4.4.5 STEAM GENERATORS

The Surveillance Requirements for inspection of the steam generator
tubes ensure that the structural integrity of this portion of the RCS will
be maintained. The program for inservice inspection of steam generator
tubes is based on a modification of Regulatory Guide 1.83, Revision 1.
Inservice inspection of steam generator tubing is essential in order to
maintain surveillance of the conditions of the tubes in the event that
there is evidence of mechanical damage or progressive degradation due to
design, manufacturing errors, or inservice conditions that lead to corrosion.
Inservice inspection of steam generator tubing also provides a means of
characterizing the nature and cause of any tube degradation so that correc-
tive measures can be taken.

The plant is expected to be operated in a manner such that the secondary
coolant will be maintained within those parameter Timits found to result in
negligible corrosion of the steam generator tubes. If the secondary coolant
chemistry is not maintained within these parameter 1imits, localized corro-
sion may likely result in stress corrosion cracking. The extent of cracking
during plant operation would be Timited by the limitation of steam generator
tube leakage between the primary coolant system and the secondary coolant
system (primary-to-secondary leakage = 500 gallons per day per steam
generator). Cracks having a primary-to-secondary leakage less than this
1imit during operation will have an adequate margin of safety to withstand
the loads imposed during normal operation and by postulated accidents.
Operating plants have demonstrated that primary-to-secondary leakage of
500 gallons per day per steam generator can readily be detected by radiation
monitors of steam generator blowdown.

It has been determ1ned, ‘however, that certain conditions within the steam
generator may produce limited displacement fluidelastic instability in the tube
bundle that may resuTt in fatigue failure of a tube. Modifications have been
accomplished in all steam generators consisting of installation of downcomer
resistance plates and preventive -plugging of potentially susceptible tubes.
Even though these measures are considered to have been.very conservative and
highly effective in reducing the. probability of fatigue induced tube rupture,
enhanced leakage monitoring and more stringent leak rate limits have been
established. Leakage. is now 1imited to 100 gpd (rather than 500 gpd) per steam
generator whén operating at greatér than 50% power. . Cyclic. 1ife~analysis of
fatigue induced tube cracks has shown that, assuming a post-modification maximum
stress amplitude of 7 ksi, a leak rate of up to 500 gpd would be reached some
90 minutes prior to tube.rupture. Therefore, the 100 gpd'leak'rate Timit is
bounding since ’

a, the 100:gpd 1imit would be detected well 1n advance of reach1ng
500. gpd, ™

b. 'the time required for leak rate detection and bower reduction to
less than 50% is expected to be less than 90 minutes, and

NORTH ANNA - UNIT 1 B 3/4 4-3 Amendment No. 32, 638> 109




REACTOR COOLANT SYSTEM

BASES

c. the maximum stress amplitude is anticipated to lie in the 5 ksi range
which would allow for much earlier leak before break warning than
would occur in the assumed 7 ksi case.

These assumptions also include an appropriate allowance for measurement
uncertainty. (References: Virginia Electric and Power Co., "North Anna Unit 1

July 15, 1987 Steam Generator Tube Rupture Event Report, Revision 1, September 15,

1987, and Westinghouse WCAP-11601, "North Anna Unit 1 Steam Generator Tube-
Rupture and Remedial Actions Technical Evaluation, September 1987").

This 1imit, along with the enhanced monitoring system, should provide
sufficient notification to permit orderly shutdown prior to a potential tube
rupture event. Leakage in excess of any of thése 1imits will require plant
shutdown and an unscheduled inspection, during which the leaking tubes will
be located and plugged.

Wastage-type defects are unlikely with the all volatile treatment (AVT)
of secondary coolant. However, even if a defect of similar type should develop
in service, it will be found during scheduled inservice steam generator tube -
examinations. Plugging will be required of all tubes with imperfections
exceeding the plugging limit which, by the definition of Specification 4.4.5.4.a
is 40% of the tube nominal wall thickness. Steam generator tube inspections of
operating plants have demonstrated the capability to reliably detect degradation
that has penetrated 20% of the original tube wall thickness.

Whenever the results of any steam generator tubing inservice inspection
fall into Category C-3, these results will be promptly reported to the
Commission pursuant to Section 50.72 to 10 CFR Part 50 with a follow up
report pursuant to Section 50.73 to 10 CFR Part 50. Such cases will be
considered by the Commission on a case-by-case basis and may result in a
requirement for analysis, laboratory examinations, tests, additional
eddy-current inspection, and revision of the Technical Specifications,
if necessary.

MORTH ANNA - UNIT 1 B 3/4 4-3a Amendment No. 109




REACTOR COOLANT SYSTEM

BASES

3/4.4.6 REACTOR COCLANT SYSTEM LEAKAGE

3/4.4.6.1 LEAKAGE DETECTION SYSTEMS

The RCS leakage detection systems required by this specification
are provided to monitor and detect leakage from the Reactor Coolant
Pressure Boundary. These detection systems are generally consistent
with the recommendations of Regulatory Guide 1.45, "Reactor Coolant
Pressure Boundary Leakage Detection Systems," May 1973.

3/4.4.6.2 OPERATIONAL LEAKAGE

Industry experience has shown that while a 1imited amount of leak-
age is expected from the RCS, the unidentified portion of this leakage
can be reduced to a threshold value of less than 1 GPM. This threshold
value is sufficiently low to ensure early detection of additional leakage.

The 10 GPM IDENTIFIED LEAKAGE limitation provides allowance for a
limited amount of leakage from known sources whose presence will not
interfere with the detection of UNIDENTIFIED LEAKAGE by the leakage
detection systems.

The CONTROLLED LEAKAGE limitation restricts operation when the
total flow supplied to the reactor coolant pump seals exceeds 30 GPM
with the modulating valve in the supply Tine fully open at a nominal RCS
pressure of 2235 psig. This limitation ensures that in the event of a
LOCA, the safety injection flow will not be less than assumed in the
accident analyses.

The total steam generator tube leakage 1imit of 1 GPM for all steam
generators not isolated from the RCS ensures that the dosage contri-
bution from the tube leakage will be limited to a small fraction of Part
100 1imits in the event of either a steam generator tube rupture or
steam line break. The 1 GPM limit is consistent with the assumptions:
used in the analysis of these accidents. In general, for plant operation
at or below 50% power, the 500 gpd leakage limit per steam generator
ansures that steam gererator tube -integrity is maintained in the event
of a main steam line rupture or under LOCA conditions.

dment No.
NORTH ANNA - UNIT 1 B 3/4 4-4 Amendmen 109
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REACTOR COOLANT SYSTEM

BASES

When operating at greater than 50% power, more stringent primary to secondary
Teakage limits of 300 gallons per day (GPD) total from all three steam generators
and 100 gpd from an individual steam generator have been imposed. These limits
ensure that in the event that a fatigue induced crack were to occur in one or
more generators, the resulting leak would be detected in sufficient time to
conduct an orderly shutdown prior to catastrophic tube failure. The 1imits on
an increase in leakage of 60 gpd between surveillance intervals and for an
increasing trend indicating that 100 gpd would be exceeded within 90 minutes
ensure that, in the event of fatigue crack initiation, power can be reduced to
a level below which propagation will not occur. In the latter case, the limit
also provides for orderly shutdown since the 100 gpd 1imit is being approached.
These leakage rates are conservative with regard to dosage contribution in that
they are less than the previously analyzed total amount of 1 GPM and 500 GPD
for any single steam generator.

PRESSURE BOUNDARY LEAKAGE of any magnitude is unacceptable since it may be
indicative of an impending gross failure of the pressure boundary. Therefore,
the presence of any PRESSURE BOUNDARY LEAKAGE requires the unit to be promptly
placed in COLD SHUTDOWN. ’

NORTH ANNA - UNIT 1 B 3/4 4-4a Amendment No. 109




UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20555

VIRGINIA ELECTRIC AND POWER COMPANY

CLD DOMINION ELECTRIC COOPERATIVE

DOCKET NO, 50-339

NORTH ANNA POWER STATION, UNIT NO. 2

AMENDMENT TO FACILITY OPERATING LICENSE

Amendment No. 95
License No. NPF-7

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

A.

The application for amendment by Virginia Electric and Power Company,
et al., (the licensee) dated December 4, 1987, 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;

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

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

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

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



2. Accordingly, the license is amended by changes to the Technical Speci-
fications as indicated in the attachment to this license amendment,

and paragraph 2.C.(2) of Facility Operating License No. NPF-7 is hereby
amended to read as follows:

(2) Technical Specifications

The Technical Specifications contained in Appendices A and B,
as revised through Amendment No. 95 , are hereby incorporated
in the license. The licensee shall operate the facility in
accordance with the Technical Specifications.

3. This license amendment is effective as of the date of issuance and shall
be implemented within 14 days.

FOR THE NUCLEAR REGULATORY COMMISSION

N.

rbert N. Berkow, Director
Project Directorate 11-2
Division of Reactor Projects-1/11
O0ffice of Nuclear Reactor Regulation

Attachment:
Changes to the Technical
Specifications

Date of Issuance: December 12, 1988



ATTACHMENT TO LICENSE AMENDMENT NO. 95

- o —r T

Replace the following pages of the Appendix "A" Technical Specifications
with the enclosed pages as indicated. 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.

Page

3/4
3/4
3/4
3/4
3/4
3/4
3/4
3/4

3-62
3-63
4-17
4-18b
4-18¢
4-18d
4-18e
4-18f

B 3/4 4-3
B 3/4 4-3a (new)
B 3/4 4-4
B 3/4 4-4a (new)



¢ LINN-VNNV HLION

19-€ /¢

T8 "on Jjuswpusuy

TABLE 3.3-13

RADIOACTIVE GASEOUS EFFLUENT MONITORING INSTRUMENTATION

INSTRUMENT

PROCESS VENT SYSTEM

a.

Noble Gas Activity Monitor -
Providing Alarm and Automatic
Termination of Release

Todine Sampler

Particulate Sampler

Process Vent Flow Rate
Measuring Device

Sampler Flow Rate Measuring Device

WASTE GAS HOLDUP SYSTEM EXPLOSIVE GAS
MONITORING SYSTEM (Shared with Unit 1)

a.

b.

Hydrogen Monitor

Oxygen Monitor

MINIMUM CHANNELS

OPERABLE APPLICABILITY
1 *
1 *
1 *
1 *
1 *
1 Kk
1 k%

ACTION

31,33
31,34

31,34

30

30

32

32
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TABLE 3.3-13 (Continued)

RADIOACTIVE GASEOUS EFFLUENT MONITORING INSTRUMENTATION

INSTRUMENT
3. CONDENSER ATR EJECTOR SYSTEM
a. Gross Activity Monitor

b. Flow Rate Monitor

MINIMUM CHANNELS
OPERABLE

APPLICABILITY

4, VENTILATION VENT SYSTEM (Shared with Unit 1)

a. Noble Gas Activity Monitor
b. Iodine Sampler

c. Particulate Sampler

d. Flow Rate Monitor

e. Sampler Flow Rate Monitor

a0ne per vent stack.

1z
1a
1a
1a

1a

ACTION

31A

30

31
31
31
30

30




TABLE 3.3-13 (Continued)

TABLE NOTATION

* At all times.

** During process vent system operation (treatment for primary system
offgases).

ACTION 30 - With the number of channels OPERABLE less than required by the
minimum channels OPERABLE requirement, effluent releases via
this pathway may continue provided the flow rate is estimated
at least once per 4 hours.

-

ACTION 31 - With the number of channels OPERABLE less than required by the
ninimum channels OPERABLE requirement, effluent releases via
this pathway may continue provided grab samples are taken at
least once per 12 hours and these samples are analyzed for
gross activity or gamma isotopic activity within 24 hours.

ACTION 31A- With the number of channels OPERABLE less than required by the
minimum channels OPERABLE requirement, effluent releases via this
pathway may continue provided the frequency of the grab samples
required by Specification 4.4.6.3b is increased to at least once
per 4 hours and these samples are analyzed for gross activity or
gamma isotopic activity within 8 hours.

ACTION 32 - With the number of channnels OPERABLE less than required by the
minimum channels OPERABLE requirement, operation of this system
may continue for up to 14 days provided grab samples are taken
and analyzed daily. With this channel inoperable, operation
may continue provided grab samples are taken and analyzed: (1)
every 4 hours during degassing operations and (2) daily during
other operations.

ACTION 33 - With the number of channels OPERABLE less than required by the
Minimum Channels OPERABLE requirement, the contents of the
Waste Gas Decay Tanks may be released to the environment
provided that prior to initiating the release:

a. At least two independent samples of the tank's
contents are analyzed, and

b. At least two technically qualified members of the
Facility Staff independently verify the release
rate calculations and discharge valve lineup;

Otherwise, suspend release of Waste Gas Decay Tank
effluents,

ACTION 34 - With the number of channels OPERABLE less than required by the
Minimum Channels OPERABLE requirement, effluent releases from
the Waste Gas Decay Tanks may continue provided samples are
continuously collected with auxiliary sampling equipment as
required in Table 4.11-2,

NORTH ANNA - UNIT 2 3/4 3-63 Amendment No. 31, 95
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1.

RADIOACTIVE GASEQUS EFFLUENT

MONITORING INSTRUMENTATION SURVEILLANCE REQUIREMENTS

TABLE 4.3-13

INSTRUMENT

PROCESS VENT SYSTEM

a. Noble Gas Activity Monitor -
Providing Alarm and Automatic
Termination of Release

b. Iodine Sampler

c. Particulate Sampler

d. Process Vent Flow Rate
Measuring Device

e. Sampler Flow Rate Monitor
WASTE GAS HOLDUP SYSTEM EXPLOSIVE
GAS MONITORING SYSTEM

a. Hydrogen Monitor

b. Oxygen Monitor

CHANNEL MODES 1N WHICH
CHANNEL SOURCE CHANNEL FUNCTIONAL SURVEILLANCE
CHECK CHECK CALIBRATION TEST REQUIRED
D P R Q(1) *
W N.A. N.A. N.A. *
W N.A. N.A. N.A. *
D N.A. R Q *
D(5) N.A. R N.A. *
D N.A. Q(3) M *%
D N.A. Q(4) M *%




REACTOR COOLANT SYSTEM

OPERATIONAL LEAKAGE

LIMITING CONDITION FOR OPERATION

3.4.6.2
a.

b.

Reactor Coolant System leakage shall be limited to:

No PRESSURE BOUNDARY LEAKAGE,

1 GPM UNIDENTIFIED LEAKAGE,

1 GPM total primary-to-secondary leakage throughall steam generators

not isolated from the Reactor Coolant System and 500 gallons per day

through any one steam generator not isolated from the Reactor Coolant
System,**

10 GPM IDENTIFIED LEAKAGE from the Reactor Coolant System,

30 GPM CONTROLLED LEAKAGE at.a Reactor Coolant System pressure of -
2235 + 20 psig, and

Leakage for the Reactor Coolant System Pressure Isolation Valves
specified in Table 3.4-1.*

APPLICABILITY: MODES 1, 2, 3 and 4.

ACTION:

a.

With any PRESSURE BOUNDARY LEAKAGE, be in at least HOT STANDBY
within 6 hours and in COLD SHUTDOWN within the following 30 hours.

With any Reactor Codlant System leakage greater than any one of the
above limits, excluding PRESSURE BOUNDARY LEAKAGE and leakage from the
Reactor Coolant System Pressure Isolation Valves, reduce the leakage
rate to within 1imits within 4 hours or be in at least HOT STANDBY
within the next 6 hours and in COLD SHUTDOWN within the following

30 hours.

With any Reactor Coolant System Pressure Isolation Valve leakage
greater than the above 1imit, be in at least HOT STANDBY within
the next 6 hours and in COLD SHUTDOWN within the following 30 hours.

*The leakage 1imit for any RHR system isolation valve shown in Table 3.4-1
shall be 5 GPM.

**When in Mode 1 above 50% power, provisions of Specification 3.4.6.3 apply-

NORTH ANNA - UNIT 2 3/4 4-17 Amendment No. 95




REACTOR COOLANT SYSTEM

PRIMARY TO SECONDARY LEAKAGE

LIMITING CONDITION FOR OPERATION

3.4.6.3
a.

b.

Primary to secondary leakage shall be limited to:

Total leakage from all steam génerators of 300 gpd,

Leakage from an individual steam generator of 100 gpd,

Total leakage increase of 60 gpd between surveillance intervals, and
An increasing trend based on the latest surveillance that indicates

100 gpd would not be exceeded on an individual steam generator within
90 minutes.

APPLICABILITY: MODE 1 above 50% power.*

ACTION:

a.

If the total leakage limit from all steam generators or the leakage
1imit from any individual steam generator is exceeded, be in HOT
STANDBY within the next 6 hours and .cold shutdown within the following
30 hours.

If the increase in total leakage from all steam generators exceeds
60 gpd between surveillance intervals, reduce power below 50% rated
thermal power within 90 minutes.

If an increasing trend indicates that the 1imit of 100 gpd per
steam generator is going to be exceeded within 90 minutes, reduce
power to below 50% rated thermal power within 90 minutes, be in
HOT STANDBY within the next 6 hours and cold shutdown within the
following 30 hours.

*Once the 1imiting condition for operation has been exceeded, the corresponding
action must be followed to completion.

SURVEILLANCE REQUIREMENTS

4.4.6.3 Primary to secondary leakage shall be demonstrated to be within each

of the above limits by:

Primary to secondary leakage will be recorded and trended at least
once during each 4 hour interval (e.g., 00:00-04:00, 04:00-08:00,
08:00-12:00, 12:00-16:00, 16:00-20:00, 20:00-24:00) from each
OPERABLE N-16 continuous readout and alarm radiation monitoring
system and the condenser air ejector exhaust continuous readout
and alarm radiation monitor.

NORTH ANNA - UNIT 2 3/4 4-18b Amendment No. 95




REACTOR COOLANT SYSTEM

SURVEILLANCE REQUIREMENTS

b. Primary to secondary leakage will be determined from a condenser air
ejector grab sample at least every 24 hours.

c. Primary to secondary leakage will be determined from steam generator
and reactor coolant liquid samples at least every 72 hours.

d. If the above surveillance operations cannot be performed as

specified, the 1imiting conditions for operation and associated
action statements of Specification 3.4.6.4 shall apply.

NORTH ANNA - UNIT 2 3/4 4-18¢c Amendment No. 95




REACTOR COOLANT SYSTEM

PRIMARY TO SECONDARY LEAKAGE DETECTION SYSTEMS

LIMITING CONDITION FOR OPERATION

3.4.6.4

The following primary to secondary leakage detection systems shall be
OPERABLE:

One of the two N-16 radiation monitoring systems (either the N-16
continuous readout and alarm radiation monitors on each steam line,
or the N-16 continuous readout and alarm radiation monitor on the
main steam header),

The condenser air ejector exhaust continuous readout and alarm
radiation monitor,

The capability to obtain and analyze a condenser air ejector
exhaust grab sample, and

The capabi}ity to obtain and analyze a liquid sample from each
steam generator and from the RCS.

APPLICABILITY: MODE 1 above 50% power.

ACTION:

a.

If both the N-16 radiation monitoring system on each steam line
and the N-16 radiation monitoring system on the main steam header
are INOPERABLE, increase the frequency of the condenser air
ejector grab sample required by Specification 4.4.6.3b to at least
once during each 4 hour interval (e.g., 00:00-04:00, 04:00-08:00,
08:00-12:00, 12:00-16:00, 16:00-20:00, 20:00-24:00) and return

at least one of the systems to operation within seven days or
reduce power to less than 50% within the next four hours.

If the condenser air ejector exhaust continuous readout and alarm
radiation monitor is INOPERABLE, provided at least one of the N-16
monitoring systems is OPERABLE, increase the frequency of the
condenser air ejector grab sample required by Specification 4.4.6.3b
to at least once during each 4 hour interval (e.g., 00:00-04:00,
04:00-08:00, 08:00-12:00, 12:00-16:00, 16:00-20:00, 20:00-24:00)
and return the system to operation within seven days or reduce power
to less than 50% within the next four hours.

If the capability to obtain and analyze a condenser air ejector grab
sample is Tost, provided at least one of the N-16 monitoring systems
js OPERABLE and the condenser air ejector exhaust continuous readout
and alarm radiation monitor is OPERABLE, restore the capability
within seven days or reduce power to less than 50% within four hours.

NORTH ANNA - UNIT 2 3/4 4-18d Amendment No. 95




REACTOR COOLANT SYSTEM

LIMITING CONDITION FOR OPERATION

d. If both N-16 monitoring systems are INOPERABLE and either the condenser
air ejector exhaust continuous readout and alarm radiation monitor is
INOPERABLE or the capability to obtain and analyze a condenser air
ejector exhaust grab sample is lost, reduce power to less than 50%
within the next 90 minutes.

e. If the condenser air ejector exhaust continuous readout and alarm
radiation monitor is INOPERABLE and the capability to obtain and
analyze a condenser air ejector exhaust grab sample is lost, reduce
power to less than 50% within the next 90 minutes.

f. If the capability to obtain and analyze a liquid sample from each
steam generator and the RCS is lost, increase the frequency of
performance of the RCS water inventory balance in T.S. 4.4.6.2.1d
to once every 24 hours.

SURVEILLANCE REQUIREMENTS

4.4.6.4 The N-16 monitors and air ejector exhaust radiation monitoring
instrumentation channels shall be demonstrated OPERABLE by the performance of
the CHANNEL CHECK, CHANNEL CALIBRATION and CHANNEL FUNCTIONAL TEST:daring” the
MODES and at the frequencies shown in Tables 4.4-2a and 4.3-13 respectively.

NORTH ANNA - UNIT 2 3/4 4-18e Amendment No. 95




¢ LINN - VNNY HLYON

8Lt v/¢

*ON Juduwpusuy

S6

TABLE 4.4-2a

PRIMARY TO SECONDARY LEAKAGE DETECTION SYSTEMS SURVEILLANCE REQUIREMENTS

CHANNEL
CHANNEL CHANNEL FUNCTIONAL
INSTRUMENT CHECK CALIBRATION TEST
1. N-16 Radiation Monitors
a. MS Header S R M
b. MS Lines S R M

MODES IN WHICH
SURVEILLANCE
REQUIRED

1 (>50% Power)
1 (>50% Powet)

.
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3/4.4 REACTOR COOLANT SYSTEM

BASES

3/4.4.5 STEAM GENERATORS

The Surveillance Requirements for inspection of the steam generator
tubes ensure that the structural integrity of this portion of the RCS will
be maintained. The program for inservice inspection of steam generator
tubes is based on a modification of Regulatory Guide 1.83, Revision 1.
Inservice inspection of steam generator tubing is essential in order to
maintain surveillance of the conditions of the tubes in the event that
there is evidence of mechanical damage or progressive degradation due to
design, manufacturing errors, or inservice conditions that lead to corrosion.
Inservice inspection of steam generator tubing also provides a means of
characterizing the nature and cause of any tube degradation so that correc-
tive measures can be taken.

The plant is expected to be operated in a manner such that the secondary
coolant will be maintained within those parameter limits found to result in
negligible corrosion of the steam generator tubes. If the secondary coolant
chemistry is not maintained within these parameter limits, localized corro-
sion may likely result in stress corrosion cracking. The extent of cracking
during plant operation would be 1imited by the limitation of steam generator
tube Teakage between the primary coolant system and the secondary coolant
system (primary-to-secondary leakage = 500 gallons per day per steam
generator). Cracks having a primary-to-secondary leakage less than this
Timit during operation will have an adequate margin of safety to withstand
the loads imposed during normal operation and by postulated accidents.
Operating plants have demonstrated that primary-to-secondary leakage of
500 gallons per day per steam generator can readily be detected by radiation
monitors of steam generator blowdown.

It has been determined, however, that certain conditions within the
steam generator may produce timited displacement fluidelastic instability in
the tube bundle that may result in fatigue failure of a tube. Modifications
have been accomplished -in all steam generators consisting of installation of
downcomer resistance plates and preventive plugging of potentially susceptible
tubes. Even though these measures are considered to have been very conserva-
tive and highly effective in reducing the probability of fatigue induced tube
rupture, enhanced leakage monitoring and more stringent Teak rate limits have
been established. - Leakage is now limited to 100 gpd (rather than 500 gpd) per
Steam generator when operating at greater than 50% power. Cyclic Tife
analysis of fat1gue tnduced tube cracks~.has shown that, assuming a post- .
modification maximum stress amplitude of 7 ksi, a leak rate of up to 500 gpd
would be reached some 90 minutes prior to tube rupture Therefore, the 100
dpd leak rate 11m1t is bound1ng since K

. a. the 100 gpd- 11m1t wou]d be detected well in advance of reach1ng
500 gpd, i

b. the time fequired ?or Teak rate detectfon and power reduetion'to
less than 50% is expected to be less than 90 minutes, and

NORTH ANNA - UNIT 2 - B 3/4 4-3 Amendment No. 47, 95
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REACTOR COOLANT SYSTEM

BASES

c. the maximum stress amplitude is anticipated to lie in the 5 ksi range
which would allow for much earlier leak before break warning thar would
occur in the assumed 7 ksi case.

These assumptions also include an appropriate allowance for measurement
uncertainty. (References: Virginia Electric and Power Co., "North Anna Unit 1
July 15, 1987 Steam Generator Tube Rupture Event Report, Revision 1, September 15,
1987, and Westinghouse WCAP-11601, "North Anna Unit 1 Steam Generator Tube
Rupture and Remedial Actions Technical Evaluation, September 1987%).

This 1imit, along with the enhanced monitoring system, should provide
sufficient notification to permit orderly shutdown prior to a potential tube
rupture event. Leakage in excess of any of these 1imits will require plant
shutdown and an unscheduled inspection, during which the leaking tubes will be
located and plugged.

Wastage-type defects are unlikely with all volatile treatment (AVT) of
secondary coolant. However, even if a defect of similar type should develop {in
service, it will be found during scheduled inservice steam generator tube
examinations. Plugging will be required of all tubes with imperfections
exceeding the plugging 1imit which, by the definition of Specification 4.4.5.4.a
is 40% of the tube nominal wall thickness. Steam generator tube inspections of
operating plants have demonstrated the capability to reliably detect degradation
that has penetrated 20% of the original tube wall thickness.

Whenever the results of any steam generator tubing inservice inspection
fall into Category C-3, these results will be promptly reported to the
Commission pursuant to Section 50.72 to 10 CFR Part 50 with a follow up report
pursuant to Section 50.73 to 10 CFR Part 50. Such cases will be considered by
the Commission on a case-by-case basis and may result in a requirement for
analysis, laboratory examinations, tests, additional eddy-current inspection,
and revision of the Technical Specifications, if necessary.

NORTH ANNA - UNIT 2 3 3/4 4-3a Amendment No. 95




REACTOR COQLANT SYSTEM

BASES _

3/4.4.6 REACTOR COOLANT SYSTEM LEAKAGE

3/4.4.6.1 LEAKAGE DETECTION SYSTEMS

The RCS leakage detection systems required by this specification are
provided to monitor and detect leakage from the Reactor Coolant Pressure
Boundary. These detection systems are generally consistent with the recommen-
dations of Regulatory Guide 1.45, "Reactor Coolant Pressure Boundary Leakage
Detection Systems,” May 1973.

3/4.4.6.2 OPERATIONAL LEAKAGE

Industry experience has shown that while a limited amount of leakage is
expected from the RCS, the unidentified portion of this leakage can be reduced
to a threshold value of less than 1 GPM. This threshold value is sufficiently
low to ensure early detection of additional leakage.

The 10 GPM IDENTIFIED LEAKAGE limitation provides allowance for a limited
amount of leakage from known sources whose presence will not interfere with
the detection of UNIDENTIFIED LEAKAGE by the leakage detection systems.

The surveillance requirements for RCS Pressure Isolation Valves provide
added assurance of valve integrity thereby reducing the probability of gross
valve failure and consequent intersystem LOCA. Leakage from the RCS Pressure
Isolation Valves is IDENTIFIED LEAKAGE and will be considered as a portion of
the allowed limit.

The CONTROLLED LEAKAGE limitation restricts operation when the total flow
supplied to the reactor coolant pump seals exceeds 30 GPM with the modulating
valve in the supply line fully open at a nominal RCS pressure of 2235 psig.
This limitation ensures that in the event of a LOCA, the safety injection flow
will not be less than assumed in the accident analyses.

The total steam generator tube leakage limit of 1 GPM for all steam
generators not isolated from the RCS ensures that the dosage contribution from
the tube leakage will be limited to a small fraction of Part 100 limits in the
event of either a steam generator tube rupture or steam line break. The 1 GPM
limit is consistent with the assumptions used in the analysis of these accidents.
In general, for plant operation at or below 50% power, the '500. gnd 1eakage
1imit per steam generator ensures that steam generator tube integrity is
maintained in the event of a main steam line rupture or under LOCA conditions.

NORTH ANNA - UNIT 2 B 3/4 4-4 Amendment No. 95



REACTOR COOLANT SYSTEM

BASES

When operating at greater than 50% power, more stringent primary to
secondary leakage limits of 300 gallons per day (GPD) total from all three
steam generators and 100 gpd from an individual steam generator have been
jmposed. These 1imits ensure that in the event that a fatigue induced crack
were to occur in one or more generators, the resulting leak would be detected
in sufficient time to conduct an orderly shutdown prior to catastrophic tube
failure. The limits on an increase in leakage of 60 gpd bewteen surveillance
intervals and for an increasing trend indicating that 100 gpd would be exceeded
within 90 minutes ensure that, in the event of fatigue crack initiation, power
can be reduced to a level below which propagation will not occur. In the
latter case, the 1imit also provides for orderly shutdown since the 100 gpd
1imit is being approached. These leakage rates are conservative with regard
to dosage contribution in that they are less than the previously analyzed total
amount of 1 GPM and 500 GPD for any single steam generator.

PRESSURE BOUNDARY LEAKAGE of any magnitude is unacceptable since it may be
indicative of an impending gross failure of -the pressure boundary. Therefore,
the presence of any PRESSURE BOUNDARY LEAKAGE requires the unit to be promptly
placed in COLD SHUTDOWN. ?

NORTH ANNA - UNIT 2 B 3/4 4-4a Amendment No. 95
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UNITED STATES

NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20555

SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION

RELATED TO AMENDMENT NGS. 109 ANG 95 TO

FACILITY OPERATING LICENSE NOS. NPF-4 AND NPF-7

VIRGINIA ELECTRIC AND POWER COMPANY

OLD DOMINION ELECTRIC COOPERATIVE

MORTH ANNA POWER STATION, UNITS NO. 1 AND NO. 2

DOCKET NOS. 50-338 AND 50-339

INTROCDUCTION

By letter dated December 4, 1987, the Virginia Electric and Power Company (the
Ticensee) requested amendments to the Technical Specifications (TS) for the
North Anna Power Station, Units No. 1 and No. 2 (NA-1&2). The amendments
would implement more stringent primary-to-secondary coolant system leakage
Timits than presently specified in the NA-182 TS and establish surveillance
requirements to assure operability of the existing and new N-16
instrumentation used to assure compliance with the revised leakage limits.
The more stringent leakage 1imits and increased instrumentation requirements
were put in place for both NA-182 by the licensee's Standing Order No. 155
following the steam generator (SG) tube rupture event at NA-1 on July 15,
1987. The failure mechanism was determined to be fatigue induced by limited
displacement fluidelastic instability. A number of corrective actions were
taken at both NA-1%2 to minimize the probability of recurrence. These
measures included installation of downcomer flow resistance plates to reduce
the source of loads associated with the fatigue mechanism in the U-bend area
and the preventive plugging of potentially susceptible tubes. Even though
these measures are considered to be very conservative and highly effective in
reducing the probability of fatigue-induced tube rupture, enhanced leakage
monitoring and more conservative leakage limits were also established. 1In the
low probability event that the downcower modification and preventive plugging
are unsuccessful in preventing occurrence of a similar fatigue failure, the
enhanced monitoring system should provide sufficient notification to the
licensee in order to permit orderly shut down prior to a tube rupture. The
specific changes are described below.

DISCUSSION
Bases 3/4.4.5 and 3/4.4.6

The Bases would be revised to include a discussion of the bases for the new
leakage limits. Bases 3/4.4.5, Steam Generators, would include the discussion
that, under certain conditions, the SG may produce limited displacement
fluidelastic instability in the tube bundle that may result in fatigue failure
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of a tube. Modifications have been accomplished in all SGs consisting of
installation of downcomer resistance plates and preventive plugging of
potentially susceptible tubes. Even though these measures are considered to

have been conservative and highly effective in reducing the probability of
fatigue-induced tube rupture, enhanced .leakage monitoring and more stringent

leak rate limits have been established. Leakage is now limited to 100 gallons
per day (gpd) (rather than 500 gpd) per SG when operating at greater than 50%
power. Cyclic life analysis of fatigue-induced tube cracks has shown that,
assuming a post-modification maximum stress amplitude of 7 ksi, a leak rate of
up to 500 gpd would be reached some 90 minutes prior to tube rupture. Therefore,
the 100 gpd leak rate 1imit is bounding since: (a) the 100 gpd limit would be
detected well in advance of reaching 500 gpd; (b) the time required for leak rate
detection and power reduction to less than 50% is expected to be less than

90 minutes; and (c) the maximum stress amplitude is anticipated to lie in the

5 ksi range, which would allow for much earlier leak-before-break warning than
would occur in the assumed 7 ksi case.

These assumptions also include an appropriate allowance for measurement
uncertainty stated in the licensee and SG vendor reports entitled, "North Anna.
Unit 1, July 15, 1987 Steam Generator Tube Rupture Event Report, Revision 1,
September 15, 1987," and Westinghouse WCAP-11601, “"North Anna Unit 1 Steam
Generator Tube Rupture and Remedial Actions Technical Evaluation,

September 1987."

Bases 3.4.4.6.2, Operational Leakage, would include a discussion that when
operating at greater than 50% of full power, more stringent primary-to-secondary
leakage 1imits of 300 gpd total from all three SGs and 100 gpd from an indivi-
dual SG would be imposed. These limits ensure that in the event that a fatigue-
induced crack were to occur in one or more generators, the resulting leak would
be detected in sufficient time to conduct an orderly shutdown prior to cata-
strophic tube failure. The limits on an increase in leakage of 60 gpd between
surveillance intervals and for an increasing trend indicating that 100 gpd would
be exceeded within 90 minutes ensure that, in the event of fatigue crack initia-
tion, power can be reduced to a level below which propagation will not occur. 1In
the latter case, the limit also provides for orderly shut down, since the 100 gpd
limit is being approached. These leakage rates are conservative with regard to
dosage contribution in that they are less than the previously analyzed total amount
of 1 gallon per minute (gpm) and 500 gpd for any single SG.

Specification 3.4.6.2

The Limiting Condition for Operation (LCO) specifying primary-to-secondary SG
leakage 1imits would be footnoted to refer to Specification 3.4.6.3 when
operating at greater than 50% power. The purpose of this change is to impose
more stringent leakage 1imits when operating at greater than 50% power as
explained in Bases 3/4.4.6.2, Operational Leakage, and as discussed above.



Specification 3.4.6.3

A new LCO and Action would be added which imposes more stringent leakage
1imits and trends when operating at greater than 50% power. The purpose of
these more stringent limits is to provide sufficient notification of leakage
to permit orderly shut down prior to potential tube rupture. The more
stringent primary-to-secondary leakage limits would specify: (a) total
leakage from all SGs to be 300 gpd; %b) leakage from an individual SG to be
100 gpd; (c) total leakage increase of 60 gpd between surveillance intervals;
and ?d) an increasing trend based on the latest surveillance that indicates
100 gpd would not be exceeded on an individual SG within 90 minutes. Once the
LCO would be exceeded, the corresponding action must be followed to completion
as specified below:

(a) 1If the total leakage limit from all SGs or the leakage limit from any
individual SG is exceeded, be in hot standby within the next 6 hours and
cold shutdown within the following 30 hours.

(b) If the increase in total leakage from all SGs exceeds 60 gpd between
surveillance intervals, reduce power below 50% rated thermal power within
90 minutes.

(c) If an increasing trend indicates that the limit of 100 gpd per SG is
going to be exceeded within 90 minutes, reduce power to below 50% rated
thermal power within 20 minutes, be in hot standby within the next
6 hours and cold shutdown within the following 3C hours.

Specification 4.4.6.3

New surveillance requirements would be added to assure that the more stringent
leakage limits described above (Specification 3.4.6.3) are properly monitored

and trended. Primary-to-secondary leakage would be demonstrated to be within

each of the limits specified in 3.4.6.3 by stating:

(a) Primary-to-secondary leakage would be recorded and trended at least every
4 hours from each operable N-16 continuous readout and alarm radiation
monitoring system and the condenser air ejector exhaust continuous
readout and alarm radiation monitor.

(b) Primary-to-secondary leakage would be determined from a condenser air
ejector grab sample at least every 24 hours,

(¢) Primary-to-secondary leakage would be determined from SG and reactor
coolant liquid samples at least every 72 hours.

(d) 1If the above surveillance operations cannot be performed as specified,
the LCO and associated action statements of Specification 3.4.6.4
(described below) would apply.



Specification 3.4.6.4

A new LCO and Action would be added which defines operability of the
primary-to-secondary leakage detection systems when operating at greater than
50% power, The purpose of this specificatiou is to assure adequate capability
for monitoring and trending of leakage in urder to comply with the limits of
Specification 3.4.6.3 as discussed above. Operability would be defined as:

(a) one of the two N-16 radiation monitoring systems {either the N-16
continuous readout and alarm radiation monitors on each steam line, or the
N-16 continuous readout and alarm radiation monitor on the main steam header);
(b) the condenser air ejector exhaust continuous readout and alarm radiation
monitor; (c) the capability to obtain and analyze a condenser air ejector
exhaust grab sample; and (d) the capability to obtain and analyze a liquid
sample from each SG and from the RCS.

The corresponding actions for the LCO's stated above for Mode 1 at greater
than 50% power would specify:

(a) 1If both the N-16 radiation monitoring system on each steam line and the
N-16 radiation monitoring system on the main steam header are inoperable,,
increase the frequency of the condenser air ejector grab sample required
by Specification 4.4.6.3b to at least once every 4 hours and return at
least one of the systems to operation within 7 days or reduce power to
less than 50% within the next 4 hours.

(b) 1If the condenser air ejector exhaust continuous readout and alarm
radiation monitor is inoperable, provided at least one of the N-16
monitoring systems is operable, increase the frequency of the condenser
air ejector grab sample required by Specification 4.4.6.3b to at least
once every 4 hours and return the system to operation within 7 days or
reduce power to less than 50% within the next 4 hours.

(c) 1If the capability to obtain and analyze a condenser air ejector grab
sample is lost, provided at least one of the N-16 monitoring systems is
operable and the condenser air ejector exhaust continuous readout and
alarm radiation monitor is operable, restore the capability within 7 days
or reduce power to less than 50% within 4 hours.

(d) If both N-16 monitoring systems are inoperable and either the condenser
air ejector exhaust continuous readout and alarm radiation monitor is_
inoperable or the capability to obtain and analyze a condenser air
ejector exhaust grab sample is lost, reduce power to less than 50% within
the next 90 minutes.

(e) If the condenser air ejector exhaust continuous readout and alarm
radiation monitor is inoperable and the capab111ty to obtain and analyze
a condenser air ejector exhaust grab sample is lost, reduce power to less
than 50% within the next 90 minutes.

(f) If the capability to obtain and analyze a liquid sample from each SG and
the RCS is lost, increase the frequency of performance of the RCS water
inventory balance in TS 4.4.6.2.1d to once every 24 hours,



A new surveillance requirement would be added to assure operability of the
detection systems addressed in Specification 3.4.6.4 (discussed above). The
N-16 monitors and air ejector exhaust radiation monitoring instrumentation
channels would be demonstrated operable by the performance of the channel
check, channel calibration and channel functional test during the modes and at
the frequencies shown in Tables 4.4-2a and 4.3-14 for NA-1 and Tables 4.4-2a
and 4,.3-13 for NA-2. Table 4.4-2a has been added to address the surveillance
requirements for the newly installed N-16 radiation monitors.

Jable 3.3-14_(NA-1) and Table 3.3-13_(NA-2)

The action statement in Tables 3.3-14 and 3.3-13 would be revised to require
more frequent sampling of the air ejector exhaust (every 4 hours instead of
12 hours) when the condenser air ejector system gross activity monitoring
system is inoperable.

EVALUATION | :
The proposed changes, as discussed above, provide significantly more stringent
primary-to-secondary leakage limits and surveillance requirements than presently
specified in the NA-1&2 TS. An integral part of the more stringent primary-to-
secondary leakage limits is the installation of N-16 monitors which provide new
and advanced detection capability for detecting a significant increase in primary-
to-secondary leakage. The N-16 monitors have been installed on the main steam
header and on each of the main steam lines. The N-16 monitor should provide

more direct indication of primary-to-secondary leakage as it relies on detecting
high energy gamma rays with rate ranging linearly with power as opposed to fission
product or other activated isotopes buildup in the RCS. N-16 also has a very
short half Tlife which better assures that the N-16 detected has leaked through

a relatively large tube crack in the SG as opposed to a pin hole leak. Therefore,
the N-16 monitor should be especially effective in detecting significant increases
in primary-to-secondary leak rate which might be a precursor to a fatigue failure
and subsequent rupture of an SG tube. The N-16 monitor will have continuous
readout in the control room and up to three preset alarms.

Based on all of the above, the staff finds the proposed changes to be a signif-
jcant improvement in the ability to detect primary-to-secondary leak rates with
surveillance requirements in place to assure operability of the existing and new
N-16 instrumentation necessary to assure compliance with the revised leakage
rates. The changes should provide added assurance that sufficient notification
can be provided to permit an orderly plant shut down prior to an SG tube rupture.
Therefore, the staff finds these changes to be acceptable.

As a result of the July 15, 1987 SGTR, the Ticensee committed by letter dated
September 15, 1987, to implement certain SG Teak rate detection and action
procedures. The licensee's commitment was specified in Standing Order

No. 155. By Letter dated November 19, 1987, the NRC confirmed its

understanding with the licensee regarding the new NA-182 SG leak rate procedures



and the licensee's Standing Order Mo. 155. The NRC letter stated that the
licensee would continue to implement the procedures specified in the Standing
Order until such time that NA-1&2 TS were issued which addressed the SG Teak
rate detection procedures and Standing Order as appropriate. Therefore, upon

imp lementation of the NA-1&2 TS as specified in the above Safety Evaluation, the
Ticensee's commitment to implement Standing Order No. 155 is no longer necessary.

ENVIRONMENTAL CONSIDERATION

These amendments involve a change in the installation or use of a facility
component located within the restricted area as defined in 10 CFR Part 20 and
changes to surveillance requirements. The staff has determined that the
amendments involve no significant increase in the amounts, and no significant
change in the types, of any effluents that may be released offsite, and that
there is no significant increase in individual or cumulative occupational radia-
tion exposure. The Commission has previously published a proposed finding that
the amendments involve no significant hazards consideration and there has been
no public comment on such finding. Accordingly, the amendments meet the
eligibility criteria for categorical exclusion set forth in 10 CFR §51.22(c)(9).
Pursuant to 10 CFR §51.22(b), no environmental impact statement or environmental
assessment need be prepared in connection with the issuance of the amendments.

CONCLUSION

We have concluded, based on the considerations discussed above, that (1) there
s reasonable assurance that the health and safety of the public will not be
endangered by operation in the proposed manner, and (2) such activities will

be conducted in compliance with the Commission's regulations, and the issuance
of the amendments will not be inimical to the common defense and security or to
the health and safety of the public.

Date: December 12, 1988
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