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Dear Mr. Lundvall:

The Commission has issued the enclosed Amendment No.89 to Facility Operating
License No. DPR-69 for Calvert Cl1iffs Nuclear Power Plant, Unit No. 2. This
amendment consists of changes to the Technical Specifications in response to
your applications dated February 26 and April 10, 1985,

The amendment changes the Unit 2 Technical Specifications (TS) to reflect

(1) analyses performed in support of Unit 1 Cycle 8 operation which is also
applicable to Unit 2 which would allow more flexible 1imits for high pressure
safety injection system flow, and (2) an increase from 24 hours to 7 days for
the time period within which a scram test must be performed prior to reducing
the shutdown margin below specified limits.

A copy of the related Safety Evaluation is also enclosed. The notice of issuance
will be included in the Commission's next bi-weekly Federal Register notice.

Sincerely,

/S/

David H. Jaffe, Project Manager
Operating Reactors Branch #3
Division of Licensing

Enclosures:
1. Amendment No.89 to DPR-69
2. Safety Evaluation

cc w/enclosures:
See next page
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Mr. A. E. Lundvall, Jr.
Baltimore Gas & Electric Company

cc:

Mr. William T. Bowen, President

Calvert County Board of
Commissioners .

Prince Frederick, Maryland 20768

D. A. Brune, Esq.

General Counsel

Baltimore Gas and Electric Company
P. 0. Box 1475

Baltimore, Maryland 21203

George F. Trowbridge, Esq

Shaw, Pittman, Potts and Trowbridge
1800 M Street, NW

Washington, DC 20036

Mr. R. C. L. Olson, Principal Engineer
Nuclear Licensing Analysis Unit
Baltimore Gas and Electric Company
Room 922 - G&E Building

P. 0. Box 1475

Baltimore, Maryland 21203

Resident Inspector

¢/o0 U.S.Nuclear Regulatory Commission
P. 0. Box 437

Lusby, Maryland 20657

Mr. Leon B. Russell

Plant Superintendent

Calvert Cliffs Nuclear Power Plant
Maryland Routes 2 and 4

Lusby, Maryland 20657

Bechtel Power Corporation

ATTN: Mr. J. C. Ventura
Calvert Cliffs Project Engineer
15740 Shady Grove Road
Gaithersburg, Maryland 20760

Mr. R. M. Douglass, Manager
Quality Assurance Department
Baltimore Gas and Electric Company
Fort Smallwood Road Complex

P. 0. Box 1475

Baltimore, Maryland 21203

Calvert C1iffs Nuclear Power Plant

Regional Administrator, Region I
U.S. Nuclear Regulatory Commission
Office of Executive Director

for Operations
631 Park Avenue
King of Prussia, Pennyslvania 19406

Mr. Charles B. Brinkman

Manager - Washington Nuclear Operations
Combustion Engineering, Inc.

7910 Woodmont Avenue

Bethesda, Maryland 20814

Mr. J. A. Tiernan, Manager

Nuclear Power Department

Calvert Cliffs Nuclear Power Plant
Maryland Routes 2 and 4

Lusby, Maryland 20657

Mr. R. E. Denton, General Supervisor
Training and Technical Services
Calvert Cliffs Nuclear Power Plant
Maryland Routes 2 and 4

Lusby, Maryland 20657

Combustion Engineering, Inc.

ATTN: Mr. R. R. Mills, Manager
Engineering Services

P. 0. Box 500

Windsor, Connecticut 06095

Department of Natural Resources
Energy Administration, Power Plant
Siting Program

ATTN: Mr. T. Magette

Tawes State Office Building
Annapolis, Maryland 21204




" P

UNITED STATES

NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20555

BALTIMORE GAS AND ELECTRIC COMPANY

DOCKET NO, 50-318

CALVERT CLIFFS NUCLEAR POWER PLANT, UNIT NO. 2

AMENDMENT TO FACILITY OPERATING LICENSE

Amendment No. 89
License No. DPR-69

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

A. The applications for amendment by Baltimore Gas & Electric Company
(the licensee) dated February 26 and April 10, 1985, comply 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 applications, the
provisions of the Act, and the rules and regulations of the
Commission; -

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

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

E. The issuance of this amendment is in accordance with 10 CFR Part 51
of the Commission's regulations and all applicable requirements have
been satisfied.
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2. Accordingly, the license is amended by changes to the Technical
Specifications as indicated in the attachment to this license amendment,
and paragraph 2.C.2 of Facility Operating License No. DPR-69 s hereby
amended to read as follows:

2. Technical Specifications

The Technical Specifications contained in Appendix A, as revised
through Amendment No. 89 , 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 its {issuance.

FOR THE NUCLEAR REGULATORY COMMISSION

Edward J. Butcher, Acting Chief
Operating Reactors Branch #3
Division of Licensing

' Attachment:
Changes to the Technical
Specifications

Date of Issuance: August 30, 1985




ATTACHMENT TO LICENSE AMENDMENT NO. 89

FACILTIY OPERATING LICENSE NO. DPR-69

DOCKET NO. 50-318

Replace the following pages of the Appendix "A" Technical Specifications with
the enclosed pages. The revised pages are identified by amendment number and
contain vertical lines indicating the areas of change. The corresponding
overleaf pages are provided to maintain document completeness.

Remove Pages - Insert Pages
3/4 1-9 3/4 1-9

3/4 1-11 3/4 1-11

3/4 1-13 3/4 1-13

3/4 1-16 3/4 1-16

3/4 1-16a 3/4 1-16a
3/4 2-11 3/4 2-11

3/4 5-5a 3/4 5-5a

3/4 10-1 3/4 10-1

B 3/4 1-2 B 3/4 1-2 o
B 3/4 5-2 B 3/4 5-2 i




REACTIVITY CONTROL SYSTEMS

FLOW PATHS - OPERATING

LIMITING CONDITION FOR QPERATION

3.1.2.2 At least two of the following three boron injection flow paths and
one associated heat tracing circuit shall be OPERABLE:

a. Two flow paths from the boric acid storage tanks required to be
OPERABLE pursuant to Specifications 3.1.2.8 and 3.1.2.9 via either
a boric acid pump or a gravity feed connection, and a charging
pump to the Reactor Coolant System, and

b. The flow path from the refueling water tank via a charging pump
to the Reactor Coolant System.

APPLICABILITY: MODES 1, 2, 3 and 4.

ACTION:

With only one of the above required boron injection flow paths to the Reactor
Coolant System OPERABLE, restore at least two boron injection flow paths to
the Reactor Coolant System to OPERABLE status within 72 hours or be in at
least HOT STANRBY and borated to a SHUTDOWN MARGIN equivalent to at least

3% Ak/k at 200°F within the next 6 hours; restore at least two flow paths to
OPERABLE status within the next 7 days or be in COLD SHUTDOWN within the next
30 hours. '

SURVEILLANCE REQUIREMENTS

4.1.2.2 At least two of the above required flow paths shall be demonstrated’
OPERABLE:

a. At least once per 7 days by verifying that the temperature of the
heat traced portion of the flow path from the concentrated boric
acid tanks is above the temperature limit 1ine shown on Figure
3.1-1.

b. At least once per 31 days by verifying that each valve (manual,
power operated or automatic) in the flow path that is not locked,
sealed, or otherwise secured in position, is in its correct position.

c. At least once per 18 months during shutdown by verifying on a SIAS |
test signal that:

(1) each automatic valve in the flow path actuates to its correct
position, and

(2) each boric acid pump starts.

CALVERT CLIFFS ~ UNIT 2 3/4 1-9 Amendment No. 371, 89




REACTIVITY CONTROL SYSTEMS

CHARGING PUMP - SHUTDOWN

LIMITING CONDITION FOR OPERATION

3.1.2.3 At least one charging pump or one high pressure safety injection
pump in the boron injection flow path required OPERABLE pursuant to
Specification 3.1.2.1 shall be OPERABLE and capable of being powered
from an OPERABLE emergency bus.

APPLICABILITY: MODES 5 and 6.
ACTION:

With no charging pump or high pressure safety injection pump OPERABLE,
suspend all operations involving CORE ALTERATIONS or positive reactivity
changes until at least one of the required pumps is restored to OPERABLE
status. ‘

SURVETLLANCE REQUIREMENTS

4.1.2.3 No additional Surveillance Requirements other than those required
by Specification 4.0.5. .

CALVERT CLIFFS-UNIT 2 3/4 1-10




REACTIVITY CONTROL SYSTEMS

CHARGING PUMPS - OPERATING

LIMITING CONDITION FOR OPERATION

3.1.2.4 At least two charging pumps shall be OPERABLE.*
APPLICABILITY: MODES 1, 2, 3 and 4.
ACTION:

With only one charging pump OPERABLE, restore at least two charging
pumps to OPERABLE status within 72 hours or be in at least HOT STANDBY
andoborated to a SHUTDOWN MARGIN equivalent to at least 3% Ak/k at

200°F within the next 6 hours; restore at least two charging pumps to
OPERABLE status within the next 7 days or be in COLD SHUTDOWN within the
next 30 hours.

SURVEILLANCE REQUIREMENTS

4.1.2.4 At least two charging pumps shall be demonstrated OPERABLE:

a. At least once per 18 months by verifying that each charging
pump starts automatically upon receipt of a Safety Injection
Actuation Test Signal.

b. No additional Surveillance Requirements other than those
required by Specification 4.0.5.

*Above 80% RATED THERMAL POWER the two OPERABLE charging pumps shall have
independent power supplies.

CALVERT CLIFFS -~ UNIT 2 3/4 1-11 » Amendment No. 37,89
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REACTIVITY CONTROL SYSTEMS

BORIC ACID PUMPS - SHUTDOWN

LIMITING CONDITION FOR OPERATION

3.1.2.5 At least one boric acid pump shall be OPERABLE and capable of
being powered from an OPERABLE emergency bus if only the flow path
through the boric acid pump in Specification 3.1.2.1a above, is OPERABLE.

APPLICABILITY: MODES 5 and 6.

ACTION:

With no boric acid pump OPERABLE as required to complete the flow path
of Specification 3.1.2.1a, suspend all operations involving CORE ALTERA-
TIONS or positive reactivity changes until at least one boric acid pump
is restored to OPERABLE status.

SURVEILLANCE REQUIREMENTS

4.,1.2.5 No additional Surveillance Requirements other than those required
by Specification 4.0.5.

CALVERT CLIFFS-UNIT 2 3/4 1-12
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REACTIVITY CONTROL SYSTEMS

BORIC ACID PUMPS - OPERATING

LIMITING CONDITION FOR OPERATION

3.1.2.6 At least the boric acid pump(s) in the boron injection flow
path(s) required OPERABLE pursuant to Specification 3.1.2.2a shall be
OPERABLE and capable of being powered from an OPERABLE emergency bus if
the flow path through the boric acid pump(s) in Specification 3.1.2.2a
is OPERABLE.

APPLICABILITY: MODES 1, 2, 3 and 4.

ACTION:

With one boric acid pump required for the boron injection flow path(s)
pursuant to Specification 3.1.2.2a inoperable, restore the boric acid
pump to OPERABLE status within 72 hours or be in at least HOT STANDBY
within the next 6 hours and borated to a SHUTDOWN MARGIN equivalent to
at least 3% ak/k at 200°F; restore the above required boric acid pump(s)
to OPERABLE status within the next 7 days or be in COLD SHUTDOWN within
the next 30 hours.

SURVEILLANCE REQUIREMENTS

4.1.2.6 No additional Surveillance Requirements other than those required

by Specifications 4.0.5 and 4.1.2.2.

CALVERT CLIFFS - UNIT?2 3/4 1-13 Amendment No. 37,89




REACTIVITY CONTROL SYSTEMS

BORATED WATER SOURCES - SHUTDOWN ’

LIMITING CONDITION FOR OPERATION

3.1.2.7 As a minimum, one of the following borated water sources shall
be OPERABLE: )

a. One boric acid storage tank and one associated heat tracing
circuit with the tank contents in accordance with Figure 3.1-1.

b.  The refueling water tank with:
1. A minimum contained borated water volume of 9,844 gallons, |
2. A minimum boron concentration of 2300 ppm, and l
3. A minimum solution temperature of 35°F.

APPLICABILITY: MODES 5 and 6. '

ACTION:

With no borated water sources OPERABLE, suspend all operations involving
CORE ALTERATIONS or positive reactivity changes until at least one
borated water source is restored to OPERABLE status.

SURVETLLANCE REQUIREMENTS

4.1.2.7 The above required borated water source shall be demonstrated
OPERABLE:

a. At least once per 7 days by:

DR T T T T 2T P S

- 1. Verifying the boron concentration of the water,

2. Verifying the contained borated water volume of the tank,
and ‘

3. Verifying the boric acid storage tank solution temperature
when it is the source of borated water.

b. At least once per 24 hours by verifying the RWT temperature

when it is the source of borated water and the ocutside air
temperature is < 35°F.

CALVERT CLIFFS - UNIT 2 3/4 1-14 Amendment No.§, 31
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REACTIVITY CONTROL SYSTEMS
BORATED WATER SOURCES - OPERATING
LIMITING CONDITION FOR OPERATION

3.1.2.8 At least one of the following two combinations of borated water
sources shall be OPERABLE:

a. Two boric acid storage tank(s) and one associated heat tracing
circuit per tank with the contents of the tanks in accordance
with Figure 3.1-1 and the boron concentration Timited to < 8%, or

b.  Boric Acid Storage Tank 22 OPERABLE per Specification 3.1.2.8.a
and the refueling water tank with

1. A minimum contained borated water volume of 400,000 gallons,

2. A boron concentration of between 2300 and 2700 ppm,

3. A minimum solution temperature of 40°F, and

4. A maximum solution temperature of 100°F in MODE 1.
APPLICABILITY: MODE 1 > 80% of RATED THERMAL POMWER.

ACTION:

a.  With neither combination of borated water sources OPERABLE but at
least two of the individual borated water sources OPERABLE, restore
at least one of the combinations defined in Specification 3.1.2.8 to
OPERABLE status within 72 hours or reduce power to less than 80% of
RATED THERMAL POWER within the next 6 hours.

b.  With only one borated water source OPERABLE, within 1 hour either
restore at Teast two of the individual borated water sources to
OPERABLE status or reduce power below 80% of RATED THERMAL POWER
and comply with Specification 3.1.2.9.

SURVEILLANCE REQUIREMENTS

4.1.2.8 At least two.bbfétéd water sources shall be demonstrated OPERABLE:
a. At least once per 7 days by:
1. ' Verifying the boron concentration in each water source,

2. Verifying the contained borated water volume in each water
source, and

3. Verifying the boric acid storage tank solution temperature.

b. At least once per 24 hours by vgrifying the RWT temperature when the
outside air temperature is < 40°F. -

- CALVERT CLIFFS - UNIT 2 | 3/41-16  Amendment No. 37,/38, 89




REACTIVITY CONTROL SYSTEMS

BORATED WATER SOURCES - OPERATING
LIMITING CONDITION FOR OPERATION

3.1.2.9 At least two of the following three borated water sources shall be |
OPERABLE:‘

a. Two boric acid storage tank(s) and one associated heat tracing
circuit per tank'with the contents of the tanks in accordance
with Figure 3.1-1 and the boron concentration limited to < 8%, and

b. The refueling water tank with:

1. A minimum contained borated water volume of 400,000 galions,
2. A boron concentration of between 2300 and 2700 ppm,

3. A minimum solution temperature of 40%F, and

4. A maximum solution temperature of 100°F in MODE 1.

APPLICABILITY: MODES 1*, 2, 3 and 4. | 7
ACTION:

With only one borated water source OPERABLE, restore at least two borated
water sources to OPERABLE status within 72 hours or be in at least HOT STANDBY
within the next 6 hours and borated to a SHUTDOWN MARGIN equivalent to at
least 3% ak/k at 200°F; restore at least two borated water sources to OPERABLE
status within the next 7 days or be in COLD SHUTDOWN within the next 30 hours.

SURVEILLANCE REQUIREMENTS

4.1.2.9 At least two borated water sources shall be demonstrated OPERABLE:
a. At least once per 7 days by:

1. Verifyfng the boron concentration in each water source,

2. 'Verifying the contained borated water volume in each water
source, and . '

" 3. Verifying the boric acid storage tank solution temperature.

b. At least once per 24 hours by verifging the RWT temperature when
the outside air temperature is < 40°F.

*At < 80% of RATED THERMAL POWER.

CALVERT GLIFFS - UNIT 2 3/4 1-16a Amendment No. 37, 28,89 i




FRACTION OF MAXIMUM ALLOWABLE POWER
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CALVERT CLIFFS - UNIT 2 3/4 2-11 Amendment No. 9,718,37,87, 89




POWER DISTRIBUTION LIMITS

AZIMUTHAL

POWER TILT - T
OWER TILT - T,

IMITING CONDITION FOR OPERATION

3.2.4 The AZIMUTHAL POWER TILT (Tq) shall not exceed 0.030.

APPLICABILITY: MODE 1 above 50% of RATED THERMAL POWER.*

ACTION:

a.

With the indicated AZIMUTHAL POWER TILT determined to be >
0.030 but < 0.10, either correct the power tilt within two
hours or determine within the next 2 hours and at least once
per subsequent 8 hours, that the TOTAL PLANAR RADIAL PEAKING

FACTOR (FIy) and the TOTAL INTEGRATED RADIAL PEAKING FACTOR
(FI) are within the 1imits of Specifications 3.2.2 and 3.2.3.
With the indicated AZIMUTHAL POWER TILT determined to be >
0.10, operation may proceed for up to 2 hours provided that
the TOTAL INTEGRATED RADIAL PEAKING FACTOR (F:) and TOTAL
PLANAR RADIAL PEAKING FACTOR (FIy) are within the limits of

Specifications 3.2.2 and 3.2.3. Subsequent operation for the
purpose of measurement and to identify the cause of the tilt
is allowable provided the THERMAL POWER level is restricted to
< 20% of the maximum allowable THERMAL POWER level for the
existing Reactor Coolant Pump combination.

SURVEILLANCE REQUIREMENTS

4.2.4.1 The provfsiohswof Specification 4.0.4 are not applicable.

4.2.4.2 The AZIMUTHAL PONER TILT shall be determined to be within the

limit by:
a.

b.

Calculating the tilt at least once per 12 hours, and

Using the ihcore detectors to determine the AZIMUTHAL POWER
TILT at least once per 12 hours when one excore channel is
inoperable and THERMAL POWER is > 75% of RATED THERMAL POWER.

*See Special Test Exception 3.10.2.

CALVERT CLIFFS-UNIT 2 3/4 2-12 Amendment No. 9




EMERGENCY CORE COOLING SYSTEMS

SURVEILLANCE REQUIREMENTS (Continued)

e. At least once per 18 months by: .

1.

Verifying automatic isolation and interlock action of the
shutdown cooling system from the Reactor Coclant System
when the Reactor Coolant System pressure is above 300
psia.

A visual inspection of the containment sump and verifying’
that the subsystem suction inlets are not restricted by

debris and that the sump components (trash racks, screens,
etc.) show no evidence of structural distress or corrosion.

Verifying that a minimum total of 100 cubic feet of
solid granular trisodium phosphate dodecahydrate (TSP)
is contained within the TSP storage baskets.

Verifying that when a representative sample of 4.0 + 0.1
grams of TSP from a TSP storage basket is_submerged; without

agitation, in 3.5 + 0.1 liters of 77 = 10°F borated water
from the RWT, the pH of the mixed solution is raised to
> 6 within 4 hours.

-f. At least once per 18 months, during shutdown, by:

1.

Verifying that each automatic valve in the flow path
actuates to its correct position on a Safety Injection
Actuation test signal.

Verifying that each of the following pumps start auto-
matically upon receipt of a Safety Injection Actuation
Test Signal: :

a. High-Pressure Safety Injection pump.

b. Low-Pressure Safety Injection pump.

g. By verifying the correct position of each electrical position
stop for the following Emergency Core Cooling System throttle
valves:

L

During each performancé of valve cycling required by
Specification 4.0.5 by observation of valve position
on the control boards. 4

CALVERT CLIFFS - UNIT 2 , 3/4 5-5 Amendment No. 18, 31




EMERGENCY CORE COOLING SYSTEMS

SURVEILLANCE REQUIREMENTS (Continued)

2. MWithin 4 hours following completion of maintenance on the valve
or its operator by measurement of stem travel when the ECCS
. Subsystems are required to be OPERABLE:

HPSI SYSTEM

Valve Number Valve Number
MOV-616 ' MOV-617
MOV-626 MOV-627
MOV-636 MOV-637
MOV-646 MOV-647

h. By performing a flow balance test during shutdown following comple-
tion of HPSI system modifications that alter system flow character-
istics and verifying the following flow rates for a single HPSI
pump system*: ’

1. The sum of the three lowest flow legs shall be greater
than 470** gpm.

i. By verifying that the HPSI pumps develop a total head of 2900 ft.
on recirculation flow to the refueling water tank when tested
pursuant to Specification 4.0.5.

* A HPSI pump system i; a HPSI pump and one of two safety injection headers.
**These limits contain allowances for instrument error, drift or fluctuation.

CALVERT CLIFFS - UNIT 2 3/4 5-5a Amendment No. 718,/38, 89




3/4.10 SPECIAL TEST EXCEPTIONS

SHUTDOWN MARGIN

LIMITING CONDITION FOR OPERATION

3.10.1 The SHUTDOWN MARGIN requirement of Specification 3.1.1.1 may be
suspended for measurement of CEA worth and shutdown margin provided reactivity
equivalent to at least the highest estimated CEA worth is available for trip
insertion from OPERABLE CEA(sg

.

APPLICABILITY: MODE 2.

ACTION:

a. With any full length CEA not fully inserted and with less than
the above reactivity equivalent available for trip insertion,
immediately initiate and continue boration at > 40 gpm of 2300
ppm boric acid solution or its equivalent until the SHUTDOWN
MARGIN required by Specification 3.1.1.1 is restored.

b. With all full length CEAs inserted and the reactor subcritical
by less than the above reactivity equivalent, immediately
initiate and continue boration at > 40 gpm of 2300 ppm boric
acid solution or its equivalent until the SHUTDOWN MARGIN
required by Specification 3.1.1.1 is restored.

SURVEILLANCE REQUIREMENTS

4.10.1.1 The position of each full length CEA required either partially or
fully withdrawn shall be determined at least once per 2 hours.

4.10.1.2 Each CEA not fully inserted shall be demonstrated capable of full
insertion when tripped from at least the 50% withdrawn position within

7 days prior to reducing the SHUTDOWN MARGIN to less than the limits of
Specification 3.1.1.1. _ o

CALVERT CLIFFS - UNIT 2 3/4 10-1 Amendment No. 18, 31,89




SPECIAL TEST EXCEPTIONS

MODERATOR TEMPERATURE COEFFICIENT, CEA INSERTION AND POWER
DISTRIBUTION LIMITS :

LIMITING CONDITION FOR OPERATION

3.10.2 The moderator temperature coefficient, the CEA insertion and the

power disiribution limits of Specifications 3.1,1.4, 3.1.3.1, 3.1.3.5, 3.1.3.6,
3.2.2, 3.2.3, and 3.2.4 may be suspended during the performance of PHYSICS
TESTS provided:

a. The THERMAL POWER is restricted to below 85% of RATED
THERMAL POMWER, and

b. The limits of Specification 3.2.1 are maintained and
determined as specified in Specification 4.10.2.2 below.

APPLICABILITY: MODES 1 and 2.

ACTION:

With any of the Timits of Specification 3.2.1 being exceeded while the require-
ments of Specifications 3.1.1.4, 3.1.3.1, 3.1.3.5, 3.1.3.6, 3.2.2, 3.2.3 and
3.2.4 are suspended, either:

a. Reduce THERMAL POWER sufficiently to satisfy the require-
ments of Specification 3.2.1, or

b. Be in HOT STANDBY within 6 hours.
SURVEILLANCE REQUIREMENTS

4.10.2.1 The THERMAL POWER shall be determined at least once per hour during
PHYSICS TESTS in which the requirements of Specifications 3.1.1.4, 3.1.3.1,
3.1.3.5, 3.1.3.6, 3.2.2, 3.2.3 or 3.2.4 are suspended and shall be verified
to be within the test power plateau.

4.10.2.2 The linear heat rate shall be determined to be within the limits of
Specification 3.2.1 by monitoring it continuously with the Incore Detector
Monitoring System pursuant to the requirements of Specifications 4.2.1.3

and 3.3.3.2 during PHYSICS TESTS above 5% of RATED THERMAL POWER in which the
requirements of Specifications 3.1.1.4, 3.1.3.] 3.1.3.5, 3.1.3.6, 3.2.2,
3.2.3 or 3.2.4 are suspended.

CALVERT CLIFFS - UNIT 2 3/4 10-2 Amendment No. 38 -




3/4.1 REACTIVITY CONTROL SYSTEMS

BASES

3/4.1.1 BORATION CONTROL

3/4.1.1.1 and 3/4.1.1.2 SHUTDOWN MARGIN

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

SHUTDOWN MARGIN requirements vary throughout core life as a function of
fuel depletion, RCS boron concentration and RCS T_ . The minimum available
SHUTDOWN MARGIN for no load operating conditions 3¥gbeginning of 1ife is 4.3%
ak/k and at end of life is 4.3% Ak/k. The SHUTDOWN MARGIN is based on the
safety analyses performed for a steam line rupture event initiated at no load
conditions. The most restrictive steam line rupture event occurs at EOC
conditions. For the steam line rupture event at beginning of cycle conditions,
a minimum SHUTDOWN MARGIN of less than 4.3% ak/k is required to control the
reactivity transient, and end of cycle conditions require 4.3% Ak/k. Accordingly,
the SHUTDOWN MARGIN requirement is based upon this limiting conditgon and is
consistent with FSAR safety analysis assumptions. With T < 200°F, the
reactivity transients resulting from any postulated accid®{® are minimal and a
3% Ak/k shutdown margin provides adequate protection. With the pressurizer
level less than 90 inches, the sources of non-borated water are restricted to
increase the time to criticality during a boron dilution event.

3/4.1.1.3 BORON DILUTION.

A minimum flow rate of at least 3000 GPM provides adequate mixing,
prevents stratification and ensures that reactivity changes will be
gradual during boron concentration reductions in the Reactor Coolant
System. A flow rate of at least 3000 GPM will circulate an equivalent
Reactor Coolant System volume of 9,601 cubic feet in approximately
24 minutes. The reactivity change rate associated with boron concen-
‘tration reductions will therefore be within the capability of operator
recognition and control. : :

3/4.1.1.4 MODERATOR TEMPERATURE COEFFICIENT (MTC)

The limitations on MTC are provided to ensure that the assumptions
used in the accident and transient analyses remain valid through each
fuel cycle. The surveillance requirements for measurement of the MTC
during each fuel cycle are adequate to confirm the MTC .value since this
coefficient changes slowly due principally to the reduction in RCS boron
concentration associated with fuel burnup. The confirmation that the
measured MTC value is within its limit provides assurances that the
coefficient will be maintained within acceptable values throughout each
fuel cycle.

CALVERT CLIFFS - UNIT 2 B 3/4 1-1 Amendment No. 18, 21,84/, 72




REACTIVITY CONTROL SYSTEMS

BASES

3/4.1.1.5 MINIMUM TEMPERATURE FOR CRITICALITY

This specification ensures that the reactor will not be madeocritica1
with the Reactor Coolant System average temperature less than 515 F. This
limitation is required to ensure 1) the moderator temperature coefficient
js within its analyzed temperature range, 2) the protective instrumentation
is within its normal operating range, 3) the pressurizer is capable of being
in an OPERABLE status with a steam bubble, and 4) the reactor pressure vessel
is above its minimum RTypy temperature.

3/4.1.2 BORATION SYSTEMS

The boron injection system ensures that negative reactivity control is
available during each mode of facility operation. The system also provides
coolant flow following a SIAS (e.g., during a Small Break LOCA) to supplement
flow from the Safety Injection System. The Small Break LOCA analyses assume
flow from a single charging pump, accounting for measurement uncertainties and
flow maldistribution effects in calculating a conservative value of charging
flow actually delivered to the RCS. The components required to perform this
function include 1) borated water sources, 2) charging pumps, 3) separate flow
paths, 4) boric acid pumps, 5) associated heat tracing systems, and 6) an
emergency power supply from OPERABLE diesel generators.

With the RCS average temperature above 200°F, a minimum of two separate
and redundant boron injection systems are provided to ensure single functional
capability in the event an assumed failure renders one of the systems inoper-
able. Allowable out-of-service periods ensure that minor component repair or
corrective action may be completed without undue risk to overall facility
safety from injection system failures during the repair period.

The boration capability of either system is sufficient to provide a SHUT-
DOWN MARGIN frog all operating conditions of 3.0% Ak/k after xenon decay and
cooldown to 200°F. The maximum boration capability requirement occurs at EOL
from full power equilibrium xenon conditions and requires 6500 gallons of
7.25% boric acid solution from the boric acid tanks or 55,627 gallons of 2300
ppm borated water from the refueling water tank. However, to be consistent
with the ECCS requirements, the RWT is required to have a minimum contained
volume of 400,000 gallons during MODES 1, 2, 3 and 4. The maximum boron
concentration of the refueling water tank shall be limited to 2700 ppm and
the maximum boron concentration of the boric acid storage tanks shall be
1imited to 8% to preclude the possibility of boron precipitation in the core
during long term ECCS cooling.

With the RCS temperature below 200°F, one injection system is acceptable
without single failure consideration on the basis of the stable reactivity
condition of the reactor and the additional restrictions prohibiting CORE
ALTERATIONS and positive reactivity change in the event the single injection
system becomes inoperable.

CALVERT CLIFFS - UNIT 2 B 3/4 1-2 Amendment No. 37, 89




3/4.5 EMERGENCY CORE COOLING SYSTEMS (ECCS)

BASES

3/4.5.1 SAFETY INJECTION TANKS

The OPERABILITY of each of the RCS safety injection tanks ensures that a
sufficient volume of borated water will be immediately forced into the reactor
core through each of the cold legs in the event the RCS pressure falls below
the pressure of the safety injection tanks. This initial surge of water into
the core provides the initial cooling mechanism during large RCS pipe ruptures.

The 1imits on safety injection tank volume, boron concentration and
pressure ensure that the assumptions used for safety injection tank injection
in the accident analysis are met.

The safety injection tank power operatéd isolation valves are considered
to be “operating bypasses" in the context of IEEE Std. 279-1971, which requires
that bypasses of a protection function be removed automatically whenever
permissive conditions are not met. In addition, as these safety injection
tank isolation valves fail to meet single failure criteria, removal of power
to the valves is required. ’

The 1imits for oepration with a safety injection tank inoperable for any
reason except an isolation valve closed minimizes the time exposure of the
plant to a LOCA event occurring concurrent with failure of an additional
safety injection tank which may result in unacceptable peak cladding temper-
atures. If a closed isolation valve cannot be immediately opened, the full
capability of one safety injection tank is not available and prompt action
is required to place the reactor in a mode where this capability is not
required.

3/4.5.2 and 3/4.5.3 ECCS SUBSYSTEMS

The OPERABILITY of two separate ECCS subsystems ensures that sufficient
emergency core cooling capability will be available in the event of a LOCA
assuming the loss of one subsystem through any single failure consideration.
Either subsystem operating in conjunction with the safety injection tanks is
capable of supplying sufficient core cooling to 1imit the peak cladding
temperatures within acceptable limits for all postulated break sizes ranging
from the double ended break of the largest RCS cold leg pipe downward. In
addition, each ECCS subsystem provides long term core cooling capability in
the recirculation mode during the accident recovery period.

Portions of the low pressure safety injection (LPSI) system flowpath are
common to both subsystems. This includes the low pressure safety injection
flow control valve, CV-306, the flow orifice downstream of CV-306, and the
four low pressure safety injection loop isolation valves. Although the
portions of the flowpath are common, the system design is adequate to ensure
reliable ECCS operation due to the short period of LPSI system operation
following a design basis Loss of Coolant Incident prior to recirculation.

The LPSI system design is consistent with the assumptions in the safety
analysis.

CALVERT CLIFFS - UNIT 2 B 3/4 5-1 Amendment No. 85
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EMERGENCY CORE COOLING SYSTEMS

BASES

The trisodium phosphate dodecahydrate (TSP) stored in dissolving baskets
located in the containment basement is provided to minimize the possibility
of corrosion cracking of certain metal components during operation of the ECCS
following a LOCA. The TSP provides this protection by dissolving in the sump
water and causing its final pH to be raised to > 7.0. The requirement to
dissolve a representative sample of TSP in a sample of RWT water provides
assurance that the stored TSP will dissolve in borated water at the postulated
post LOCA temperatures.

The Surveillance Requirements provided to ensure OPERABILITY of each
component ensures that at a minimum, the assumptions used in the safety
analyses are met and that subsystem OPERABILITY is maintained. Surveillance
requirements for throttle valve position stops and flow balance testing provide
assurance that proper ECCS flows will be maintained in the event of a LOCA.
Maintenance of proper flow resistance and pressure drop in the piping system
to each injection point is necessary to: (1) prevent total pump flow from
exceeding runout conditions when the system is in its minimum resistance
configuration, (2) provide the proper flow split between injection points in
accordance with the assumptions used in the ECCS-LOCA analyses, and (3) provide
an acceptable level of total ECCS flow to all injection points equal to or
above that assumed in the ECCS-LOCA analyses. Minimum HPSI flow requirements
are based upon Small Break LOCA calculations which credit charging pump flow
following a SIAS. Surveillance testing includes allowances for instrumentation
and system leakage uncertainties. The 470 gpm requirement for minimum HPSI
flow from the three lowest flow legs includes instrument uncertainties but not
system check valve leakage. The OPERABILITY of the charging pumps and the
associated flowpaths is assured by the Boration System Specifications 3/4.1.2.
Specification of safety injection pump total developed head ensures pump
performance consistent with safety analysis assumptions.

3/4.5.4 REFUELING WATER TANK (RWT)

The OPERABILITY of the RWT as part of the ECCS ensures that a sufficient
supply of borated water is available for injection by the ECCS in the event
of a LOCA. The limits on RWT minimum volume and boron concentration ensure
that 1) sufficient water is available within containment to permit recircula-
tion cooling flow to the core, and 2) the reactor will remain subcritical in
the cold condition following mixing of the RWT and the RCS water volumes with
all control rods inserted except for the most reactive control assembly.
These assumptions are consistent with the LOCA analyses.

The contained water volume 1imit includes an allowance for water not

usable because of tank discharge line location or other physical
characteristics. v :

CALVERT CLIFFS - UNIT 2 B 3/4 5-2 Amendment No. 16,89
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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 NO. 89

TO FACILITY OPERATING LICENSE NO. DPR-69
BALTIMOR% GAS AND ELECTRIC COMPANY

CALVERT CLIFFS NUCLEAR POWER PLANT, UNIT NO. 2
DOCKET NO. 50-318

Introduction

By applications for license amendments dated February 26 and April 10, 1985,
Baltimore Gas and Electric Company (BG&E) requested changes to the Technical
Specifications for Calvert Cliffs Unit 2. The proposed changes to the Unit 2
Technical Specifications (TS) would reflect (1) analyses performed in support
of Unit 1 Cycle 8 operation which is also applicable to Unit 2 which would

- allow more flexible 1imits for high pressure safety injection system flow,
and (2) an increase from 24 hours to 7 days for the time period within which
a scram test must be performed prior to reducing the shutdown margin below
specified limits.

At the present time, Calvert Cliffs Unit 2 is required by TS 4.5.2.h, "ECCS
Subsystems-Tavg 300°F," to adjust the flow conditions for each high

pressure safety injection (HPSI) pump such that each HPSI pump delivers 170 + 5
gpm to each injection leg. In order to maintain the HPSI pump flow within

the required *+ 5 gpm error band, the HPSI injection valves have been required
to undergo exceedingly fine adjustments that have proved to be unmaintainable
during operation. As a result of this situation, subsequent HPSI flow tests
have resulted in flow values exceeding the + 5 gpm error band.

In order to remedy the situation resulting from an overly restrictive HPSI
flow 1imit, BG&E has submitted a revised ECCS analysis for the small break
LOCA that supports a HPSI flow value of 470 gpm for the three lowest flow
injection legs. Moreover, tests conducted during the Unit 1, Cycle 8,
refueling outage demonstrate that pump cavitation is not a problem for the
Calvert C1iffs HPSI design and thus no upper 1imit on HPSI flow is required.

The revised small break LOCA anéIysis incorporates a number of differences
when compared with the existing, approved, analysis.

. 8509050232 850830
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These differences include a reduction in the HPSI flow rate, a reduction in
the allowable peak LHGR (from 16.0 kw/ft to 15.5 kw/ft), an increase in Tow
pressurizer pressure setpoints for reactor trip and safety injection
actuation, and an increase in the pressure setpoints of the main steam safety
valves. As indicated in BG&E's letter dated July 12, 1985, these changes are
bounded by existing TS except for HPSI flow rate. The NRC approved small
break evaluation model was used in the analysis. A revision was made to the
evaluation model to take credit for the flow from one charging pump in
addition to the HPSI injection. To further offset the effect of the reduced
ECCS flow, the allowable negative axial shape index (ASI) is being reduced
from 0.15 to 0.10.

The results of this analysis show that the criteria on fuel clad temperature
and oxidation are met with margin. We conclude that the small break LOCA
analysis is acceptable.

Changes to a number of TS are required to reflect the revised small break
LOCA analysis:

TS 3/4.1.2.2 Flow Paths - Operating:

This specification has been altered as a result of the credit taken for
charging pump flow to augment HPSI flow during the small break LOCA
event. It requires that each boric acid pump starts upon receipt of a
Safety Injection Actuation Signal (SIAS) as well as verifying proper
valve 1ine-up. The proposed changes would also clarify the operability
requirements for the flow paths.

In order for the charging pumps, associated boric acid tanks, boric acid
pumps, piping, valves and heat tracing equipment to be considered as an
integral part of the emergency core cooling system, these must be
safety-related, satisfy single-failure criterion and be properly tested.

The charging pumps, assocfated boric acid tanks, boric acid pumps,
piping, valves and heat tracing equipment are safety-grade and powered
by class 1E power supplies and satisfy the singie-failure criterion.

The operability requirements for the heat tracing and the charging pumps
as well as the operability and responsiveness of the charging valves are
specified in the TS. The charging pumps' surveillance testing is
specified in the TS and is done quarterly as required by ASME Code
Section XI. Calvert Cliffs Surveillance Test Procedure (STP) 0-56 is
now being modified to include response time testing for the charging
pumps, boric acid pumps and their associated flow path valves.

Provision for recirculation of the charging pumps is not necessary since
the inventory in the boric acid tank is sufficient until the reactor
core is flooded following a small break LOCA. The most 1imiting demand
on inventory is a maximum of three charging pumps operating with a
combined flow of 132 gal/min and only one boric acid tank operable with
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a minimum inventory of 5900 gallons (per TS). The boric acid tank is
emptied with this configuration in about 45 minutes. The licensee's
analysis shows that, prior to that time and for the limiting break size
of 0.1 ft2, the peak clad temperature of 1877°F has already occurred and
the core is covered.

We, therefore, conclude that addition of the charging pumps, boric acid
pumps and auxiliaries to the ECCS and the proposed TS changes are
acceptable.

TS 3/4.1.2.4 Charging Pumps - Operating:

An addition to the surveillance requirement for the charging pumps
requires them to be test started on receipt of an SIAS signal. This is
consistent with their use in the small break LOCA analysis and 1is
acceptable.

TS 3/4.1.2.6 Boric Acid Pump - Operating:

The change to the Specification consists of adding a cross reference in

the surveillance requirement to another boric acid pump surveillance -
requirement (Specification 4.1.2.2). This is a clarification and is

acceptable.

TS 3/4.1.2.8 and 3/4.1.2.9, Borated Water Source - Operating:

The current TS 3/4.1.2.8 is replaced by two Specifications which are
applicable over different power levels of Mode 1. The changes are
necessitated by the use of credit for water from a charging pump during
a small break LOCA. Such credit is necessary only when in Mode 1 above
80 percent power. Accordingly, TS 3/4.1.2.8 is applicable only in

Mode 1 when power is greater than 80 percent of rated. Specification
3/4.1.2.9 is the same as the present 3/4.1.2.8 except that it is
applicable in Mode 1 at less than or equal to 80 percent of rated power
and in Modes 2, 3 and 4.

In TS 3.1.2.8, "Reactivity Control System - Borated Water Sources," BG&E
proposed a change in the combination of OPERABLE borated water sources
from "any two out of three borated water sources” to "any one
combination of (a) two boric acid tanks (BATs), or (b) a combination of
BAT-22 and the refueling water tank (RWT)." This is to assure the
availability of borated water source to the charging pumps in Mode 1
above 80 percent rated thermal power (RTP), thus changing the
applicability of TS 3.1.2.8 from Modes 1, 2, 3 and 4 to Mode 1 above 80
percent power.
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With the combination of two BATs, single failure of power train A will
not affect the operability of boric acid pump-22. On the other hand,
single failure of power train B will not affect the operability of
gravity feed from both BATs. With the combination of BAT-22 and the
RWT, single failure of either train A or train B will not disable the
gravity feed and the boric acid pump-22 at the same time. Thus, a water
source will be available to the charging pumps despite any active single
fajlure. But with the combination of BAT-21 and the RWT, single failure
of train A will disable both the gravity feed and boric acid pump-21
thus depriving the Reactor Coolant System (RCS) from the 13 gpm
through the charging pumps as required by the revised LOCA analysis.

Applicability to "Modes 1, 2, 3 and 4" of TS Sections 3.1.2.8 and
3.1.2.9, "Borated Water Sources - Operating" was changed to "Mode 1
above 80%," and "Mode 1 below or equal to 80%, 2, 3 and 4" respectively.
In TS 3.1.2.8, the combination of borated water sources was also changed
to assure availability of borated water sources to charging pumps
following SIAS, while the reactor is in Mode 1 above 80 percent power.
These changes are not necessary in TS 3.1.2.9 which requires that "at
least two of the three borated water sources (RWT and two BATs) are
operable."

The 80 percent power threshold in TS 3/4.1.2.8 and 3/4.1.2.9 was
established such that the reduction in the maximum allowed power to 80
percent with less restrictive borated water source operability reduces
the decay heat rate during Small Break LOCA by 20 percent. This reduces
the boil off of the coolant inventory which can be equated to an
inventory additifon. This equivalent inventory addition was compared to
that resulting from the charging flow credited for the 100 percent power
analysis and found to make up for the charging pump flow.

Based on the reanalysis for the Small Break LOCA, the proposed changes
to the TS are acceptable.

TS Figure 3.2-4:

This figure is being modified to reduce the allowable value of the full
power negative axial shape index from -0.15 to -0.10. This is
consistent with the restriction assumed in the analysis of the small
‘break LOCA event and is acceptable.

TS 4.5.2h,}"Surve111ance Requirements - ECCS":

In the TS Section 4.5.2h, "Surveillance Requirements - ECCS", the
verification of sufficient high-pressure safety injection (HPSI) flow
was changed from a flow requirement of 170+5 gpm in each injection leg
to a minimum flow of 470 gpm sum of the three lowest flow legs. This
proposed TS has a footnote which indicates that this flow includes
allowances for instrument error, drift or fluctuation. The upper limit
on the flow was also deleted from this section.
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With the assumed reduction in the HPSI pump flow capacity and crediting
a minimum of 13 gpm flow from one charging pump, reanalysis of the ECCS
performance for the worst Small Break LOCA (a 0.1 ft2 break)
demonstrated a peak clad temperature of 1877°F and a peak local clad
oxidation percentage of 4.91 percent and corewide clad oxidation
percentage of less than 0.632 which are less than the acceptance
criteria of 2200°F, 17 percent and 1 percent, respectively.

With the reduction in the HPSI flow, reanalysis for both the full and
zero power excess load events demonstrated a DNBR value which is greater
than the design 1imit of 1.23. The 0.1 ft? break remains as the
14miting small break with the modified HPSI and charging pump flows.

The references and evaluation models used in the analysis were approved
by the Nuclear Regulatory Commission (NRC).

BG&E pump test results show that, with the existing piping arrangement,

the HPSI pumps flow will not exceed the runout flow conditions,

therefore obviating the need for a TS requirement on the HPSI flow upper
1imit. In addition, a new TS 4.5.2i would be added to require verification
of HPSI flow at a total head of 2900 ft. on recirculation flow.

We have reviewed the potential consequences of leakage of the safety
injection tank (SIT) outlet check valves. These valves are important in
that excessive leakage during a small-break LOCA would result in SIT
level increase rather than this water being delivered to the reactor
coolant system. The licensee performs quarterly leak testing of the SIT
outlet check valves in addition to testing these valves during the HPSI
flow test. In the event that check valve leakage is excessive, the
situation is referred to appropriate management and safety committees to
determine if the reactor should be shut down. The plant management and -
safety committees would have to consider whether check valve leakage
would render emergency core cooling components inoperable as operable is
defined for these components in the Technical Specifications.

Based upon the above, we conclude that SIT check valve leakage would be
detected and subsequently corrected and would not degrade the performance
of the emergency core cooling systems during a small-break LOCA.

We concludé that these proposed TS changes are acceptable.

In addition to the above chaﬁges, the 1icensee has proposed changes to the
Bases to reflect the revised small break LOCA analysis. These changes
correctly reflect the analysis and are acceptable.

The Ticensee has also proposed a change to TS 3/4.10.1, "Shutdown Margin."”
In order to facilitate performance of startup testing, the licensee proposes
to alter Specificatfon 4.10.1.2 to permit scram testing within 7 days prior
to the performance of the CEA worth tests instead of the present 24 hours.
This extension would eliminate the need for performance of a special scram
test and would save both time and wear on equipment.
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We find the proposed change to be acceptable since those core changes which
might result in a stuck rod occur slowly and the probability of having a stuck
rod during the rod worth measurement is not significantly increased by the
larger interval between scram testing and measurement.

Environmental Consideration

This amendment involves a change in the installation or use of a facility
component Jocated within the restricted area as defined in 10 CFR Part 20.
The staff has determined that the amendment involves no significant increase
in the amounts, and no significant change in the types, of any effluents

that may be released offsite, and that there is no significant increase

in individual or cumulative occupational radiation exposure. The

Commission has previously published a proposed finding that the amendment
involves no significant hazards consideration and there has been no public
comment on such finding. Accordingly, the amendment meets 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 amendment.

Conclusion

We have concluded, based on the considerations discussed above, that (1) there
is reasonable assurance that the health and safety of the public will not be
endangered by operation in the proposed manner, and (2) such activities will
be conducted in compliance with the Commission's regulations, and the issuance
of the amendment will not be inimical to the common defense and security or to
the health and safety of the public. '

Date: August 30, 1985

Principal Contributor:
D. H. Jaffe
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