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P. 0. Box 1475
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The Commission has issued the enclosed Amendment No.l04 to Facility Operating
License No. DPR-53 for Calvert Cl1iffs Nuclear Power Plant, Unit No. 1. This
amendment consists of changes to the Technical Specifications in response to
your applications dated December 31, 1984, February 22, 1985 (partial

response), and February 26, 1985.

This amendment provides Technical Specifications changes for startup testing and
operation of Calvert C1iffs Unit 1 for fuel cycle 8.

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

Sincerely,

;/
/$
David H. Jaffe, Project Manager

Operating Reactors Branch #3
Division of Licensing

Enclosures:
1. Amendment No. 104 to DPR-53
2. Safety Evaluation

cc w/enclosures:
See next page
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Dear Mr. Lundvall:

The Commission has issued the enclosed Amendment No.104to Facility Operating
License No. DPR-53 for Calvert C1iffs Nuclear Power Plant, Unit No. 1. This
amendment consists of changes to the Technical Specifications in response to
your applications dated December 31, 1984, February 22, 1985 (partial
response), and February 26, 1985.

This amendment provides Technical Specifications changes for startup testing and
operation of Calvert Cliffs Unit 1 for fuel cycle 8.

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

Sincerely,

/S/

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

Enclosures:
1. Amendment No.104 to DPR-53
2. Safety Evaluation

cc w/enclosures:
See next page
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Mr: A. E. Lurdva11 Jr.
Baltimore Gas & E1ectr1c Company

Mr. William 7. 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

Washincton, 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

Mr. T. Foley

Resident Reactor Inspector

NRC Inspection and Enforcement
P. 0. Box 437

Lusby, Maryland 20657

Mr. Leon B. Russell

P1ant Superintendent

Calvert C1iffs Nuclear Power Plant
Maryland Routes 2 and 4

Lusby, Maryland 20657

Bechtel Power Corporation

ATTN: Mr. J. C. Ventur

CaTvert C1iffs Project Engineer
15740 Shady Grove Road
Gaithersburg, Maryland 20877

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

P. 0. Box 1475

Baltimore, Maryland 21203

S’

Calvert C1iffs Nuclear Power Plant

Regional Administrator

USNRC, Region 1

Office of Executive Director
for Operations

631 Park Avenue

King of Prussia, Pennyslvania 19406

Mr. Charles B. Brinkman

Manager - Nuclear Operations

Combustion Engineering, Inc.

7910 Hoodmont Avenrue

Bethesda, Maryland 20814

Mr. J. A. Tiernan, Manager
Nuclear Power Department

Calvert Ciiffs kuclear Power Plant
Maryland Routes 2 and 4

Lusby, Maryland 20657

Mr. R. E. Denton, General Supervisor
Training and Technical Services
Calvert Cl1iffs 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



~ UNITED STATES ~
NUCLEAR REGULATORY COMMISSION

WASHINGTON, D. C. 20555

BALTIMORE GAS AND ELECTRIC COMPANY

DOCKET NO. 50-317

CALVERT CLIFFS NUCLEAR POWER PLANT UNIT NO. 1

AMENDMENT TO FACILITY OPERATING LICENSE

Amendment No. 104
License No. DPR-53

1
i

The Nuciear Reaqulatory Commission (the Commission) has found that:

A. The applications for amendment by Baltimore Gas & Electric Company
(the licensee) dated December 31, 1984, February 22, 1985, and
February 26, 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
Commissions

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 (§i) 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-53 is hereby
amended” to read as follows:

(2) Technical Specifications

The Technical Specifications contained in Appendices A and B, as
revised through Amendment No. 104 , are hereby incorporated in the

Ticense. 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 COMMISSICN

£ Veacrea
E. G. Tourighy, Acting Chief

Operating Reactors Branch #3
Division of Licensing

Attachment:
Changes to the Technical
Specifications

Date of Issuance: May 20, 1985



ATTACHMENT TO LICENSE AMENDMENT NO.104

FACILTIY OPERATING LICENSE NO, DPR-53

DOCKET NO. 50-317

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 o Insert Pages
3/4 1-1 3/4 1-1
3/4 1-5 3/4 1-5
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 2-2 3/4 2-2
3/4 2-5 3/4 2-5
3/4 2-11 3/4 2-11
3/4 5-5a 3/4 5-5a
3/4 7-1 3/4 7-1
3/4 7-4 3/4 7-4
3/4 10-1 3/4 10-1
B 3/4 1-1 B 3/4 1-1
B 3/4 1-2 B 3/4 1-2
B 3/4 2-1 B 3/4 2-1
B 3/4 2-2 B 3/4 2-2
B 3/4 5-2 B 3/4 5-2
B 3/4 7-1 B 3/4 7-1
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CUREIACTIVITY CONTROL SYSTEMS

.. MCDERATOR TEMPERATUR

[
H

|| LIMITING CONDITION FOR OPERATION

[RE]

COEFFICIENT

©

¥ . »
113.1.1.4 The moderator temperature coefficient (MTC) shall be:

i )
] a. Less positive than 0.7 x 1077 4k/k/OF whenever THERMAL POWER
%g is < 70% of RATED THERMAL POWER.

b. Less positive then 0.2 x 1077 :k/k/OF whenever THERMAL POWER

- 7N S pATOm TUTDMAL DALIT =~
i35 > 705 of RATED THERMAL POWER, and

{
i; c. Less negative than -2.7 x 1077 ak/k/OF at RATED THERMAL POMWER.

T
ACTION
"""" “he moderaicor temperature ceoefficient cuiside any crne ¢f the above
-~ I o+ T TLMRDY PR } .
its, De in at leest HOT STANDZY within 6 hours.

SURVEILLANCE REQUIREMENTS

4.1.1.4.1 The MTC shall be determined to be within its limits by confirmatory
,measurements. MTC measured values shall be extrapoiated and/or compensated to

i i permit direct comparison with the above 1imits.
H

 FATth K g 2 1.0

_E#See Special Test Exception 3.10.2.
¢

CALVERT CLIFFS - UNIT 1 3/4 1-5 Amendment No. 42, 83, 104



.1.4.2 The MTC shall be dctermwned at the following frequencies and THERMAL
OWER conditions during each fuel cyc]e

Prior to initial operatwon above 5% of RATED THERMAL POWER, after
each fuel loading.

At any THERMAL POWER above S0% of RATED THERMAL PCWER, within 7
EFPD after initially reaching an equ111brium condition at or
above 90% of RATED THERMAL POWER.

At any THERMAL POWER, within 7 EFPD after reaching a RATED THERMAL
POwiR eguiiibrium boron concenuration of 300 ppm.

CALVERT CLIFFS - UNIT 1 3/4 1-6 Amendment No. 8§ 8
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3/4.1.1 BORATION COWTROL

SHUTDOWH MARGIN - T, > 200°F

°

LIMITING CONDITION FOR OPERATION

1 3.1.1.1 The SHUTDOWN MARGIN shall be > 3.5%% ak/k.

CLFSLICABILITY: MODES 1, 2**, 3 and 4.

ACTION:

With the SHUTDOWN MARGIN < 3.5%* Ak/k, immediately initiate and continue
boration at > 40 com of 2300 ppm boric acid solution or ecuivalent until

CTne required SHUTDOWN MARGIN is restored.

 4.1.1.1.1 The SHUTDOWN MARGIN shall be determined to be > 3.5%*% ak/k:

a. Within one hour after detection of an inoperable CEA{s) and at least
once per 12 hours thereafter while the CEA(s) is inoperable. If the
inoperable CEA is immovable or untrippable, the above required SHUT-
DOWN MARGIN shall be increased by an amount at least equal to the
withdrawn worth of the immovable or untrippable CEA(s).

b. When in MODES 1 or 2#, at least once per 12 hours by verifying that
- CEA group withdrawal is within the Transient Insertion Limits of
Specification 3.1.3.6.

vy

c. When in MODE 2", within 4 hours prior to achieving reactor critical-
ity by verifying that the predicted critical CEA position is within
the Timits of Specification 3.1.3.6.

d. Prior to initial operation above 5% RATED THERMAL POWER after each
fuel loading, by consideration of the factors of e beiow, with the

CZA groups et the Transient Insertion Limits of Speci?ic;ulon 3.1.3.6.

~

* Adherence to Technicail Specification 3.1.2.86 as specified in Surveillance
Requirements 4.1.1.1.1 assures that there is sufficient available shutdown
margin to match the shutdown margin requirements of the safety analyses.

**See Special Test Exception 3.10.1.

£ With Keff > 1.0.

#AWILh Kopp < 1.0,

CALVERT CLIFFS - UNIT 1 3/4 1-1 Amendment No. 42, 77, 28, 104



e. Khen in MODES 3 or 4, at -ieast once pér 24 hours by con-
sideration of the following factors:

1. Reactor coolant system boron concentration,

2. CEA position,

3. Reactor coolant system average temperature,

4. Fuel burnup based on gross thermal energy generation,

5.  Xenon conceniration, and

6. Samarium concentration.
4.1.1.1.2 The overzll core reactivity balance shall be compared t
credicied vaiues to demonstrate agreement within + 1.0% 2k/k az .busL
once per 31 Effective Full Power Days (EFPD) This comparison shall
consider at least those factors stated in Specification 4.1.1.1.1.e,
z~~vz, The predicted reactivity values shall be adjusted (normzlized)
‘o correspond to the actual core conditions prior to exceeding & fuel
sornup of 60 £77ective Full Power Days after each fuel locading.

CALVERT CLIFFS - UNIT 1 3/4 1-2
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CFLOW PATHS - OPERATING

i LIMITING CONDITION FOR OPERATION

3.1.2.2 At least: wo of the fo11o»“ﬂg three boron injection fiow paths and
cne associated heat tracing circuit shall be CPERABLE:

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

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

APPLTICABILITY: MODES 1, 2, 3 and 4.

above required boron injection flow paths to the Reactor
ool k m O ~E. restore at least two boron injection flow pzihs to
Tne Keav:or ot'nt SyStEW t0 OPERABLE status within 72 hours or be in at
least HOT STPJBBY and borated to a SHUTDOWN MARGIN equivalent to at least

% 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.

SURVETLLANCE REQUIREMENTS

£.1.2.2 At least two of the above required flow paths shall be demonstrated

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 line 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 1 3/4 1-9 Amendment No. 42, 104
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!REACTIVITY CONTROL SYSTEMS

AT o~

AARGING PUMP - SHUTDOWN

(Q]

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.

20D TICA
L=

[

(Wh)

TLITY: MODES 5 and 6.

~

ACTION:

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

SURVEILLANCE REQUIREMENTS

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

CALVERT CLIFFS - UNIT 1 3/4 1-10
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CHARGING PUMPS - QPERATING

;fLIHITING CONDITION FOR OPERATION

(3

i

113.1.2.4 At least two charging pumps shall be OPERABLE.

I
3
i

I

- APPLICABILITY: MODES 1, 2, 3 and 4.

pom— s A,
N

fzwith only one charging pump OPERABLE, restore at least two charging pumps to
{§OPERABLE status within 72 hours or be in at least HOT SEANDBY and borated to
“:a SHUTDOWN MARGIN ecuivalent to at least 3% 2k/k at 200°F within the next 6
no.rsy restore at least Iwo cnarging pumps to GPERABLE status within the
next 7 days or be in COLD SHUTDOWN within the next 30 hours.

i
[}
H

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 Activation
P Test Signal.

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

|

| CALVERT CLIFFS - UNIT 1 3/4 1-11 Amendment No. 42, 104




ACTIVITY CONTROL SYSTEMS

Vi

il

n) N T oA M Tk 4R Y ™ty TN NG L2 )
M R T IV rmeS - SHUIUUHH

LIMITING CONDITION FOR OPERATION

13.1.2.5 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.

J=

PRUTCABTLITY: MODES 5 and 6.

ACTION:

With no boric acid pump OPERABLE as required to complete the flow path
of Specification 3.1.2.%a, suspend all operations involving CORE ALTERA-

ZCRS 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 1 3/4 1-12



SYSTEMS

i remm '
SCI0 PUNMPS - CFEIRATING

LIMITING CONDITION FOR OPERATION

v

3.1.2.6 At'ieast the boric acid punp(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 QOPERABLE emergency bus if
the fiow path through the boric acid pump(s) in Specification 3.1.2.2a
is OPERABLE.

AFPLICABILITY: MODES 1, 2, 3 and 4.

ACTION

Lith one boric acid pump recuired for the boreon injection flow pathis)
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

re
Z.

within the next 6 hours and borated to a SHUTDOWN MARGIN equivalent to

23t 3% Ik/v at 200°F; restore the adove recuired boric aciZ surmn(s)
IEAELL status wWithnin tne next 7 deys or pe in COLD SERUTICAN wiztnin
tne next 30 nours.

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 1 3/4 1-13 Amendment No. A8, 104
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EORATED WATER SOURCES - SHUTCOWN

LIMITING CONDITION FOR OPERATION

3.1.2.7 As a minimum, one of the fo]]owing borated water sources shall
be OPERABLE:

k and one associated heat
oo

a. Crne boric acid storage tan tracing
circuit with the tank contents in accorcance with Figure 3.1-1
b.  The refueling water tank with:
T. A minimum contained borated water volume of 9,844 gallons,
2. A minimum boron concentration of 2300 ppm, and
3. A minimum sclution temperature of 35°F,

-2 ICABILITY: 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
CPERABLE:

a. At least once per 7 days by:

) 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 sclution terperature

when it is the source of borated water.
b. At Teast once per 24 hours by verifying the RWT temperature

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

CALVERT CLIFFS - UNIT 1 3/4 1-14 Amendment No. 24,48
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FIGURE 3.1-1
Minimum Boric Acid Storage Tank Volume and Temperature
as a Function of Stored Boric Acid Concentration
CALVERT CLIFFS - UNIT 1 Amendment No. 2], 48
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TEMPERATURE (°F)



R SN

i REACTIVITY CONTROL SYSTEMS

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 limited to < 8%, or

[¢9)

o

S0ra
=G

e}

D X

cid Storage Tank 12 OPERABLE per Specification 3.1.2.8.a
refueling weter tank with

-

(31}

minimum contained borated water volume of 400,000 gallons,

=

boron concentration of between 2300 and 2700 pom,

s " 3 i O -~
minimum solution temperature of 40°F, and

=Y

3.
4. A maximum solution temperature of 106°F in MODE 1.

LICASILITY: MOD

1 > 80% of RATED THERMAL POWER.

[¢3)
A8

ACTION:

a. With neither combination of borated water sources OPERARLE 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 least 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.

. SURVETLLANCE REQUIREMENTS

£.1.2.8 At least two borated water sources shall be demonstirated OPERABLE:

a. AL je&st once per 7 days by:

h Taye. S04 A~ 4 ~ e LR N T T S el . S
i, Ve FTYANS CnE€ ZOron concantireTticn in £ach water SOui'C2,

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

3. Verifying the boric acid storage tank solution temperature.

b. At Teast once per 24 hours by vsrifying the RWT temperature when the
outside air temperature is < 4Q0°F.

CALVERT CLIFFS - UNIT 1 3/4 1-16 Amendment No. 48, 8% 104
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REACTIVITY CONTROL SYSTEMS
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YRATE
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l'1

R SCURCES - OPERATING

E LIMITING CCNDITION FOR OPERATION
3.1.2.9 At least two of the following three borated water sources shall be
OPERABLE: - :
a. Two boric acid storage tapk(s) and one associated heat tracing
circuit per tank with the ‘contents of the tanks in accordance
}i with Figure 3.1-1 and the boron concentration limited to < 8%, and
2 - 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,
L 2. A minimum solution temperature of 40°F, and
4., A maximum solution temperature of 100°F in MODE 1.
FORLICAZILITY: MODES T, 2, 3 ang 4.
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 Teast HOT STANDBY
within the next 6 hogrs and borated to a SHUTDOWN MARGIN equivalent to at
Teast 3% ak/k at 200°F; restore at least two borated water sources to QOPERABLE
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. Verifying the boron concentration in each water source,

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

)

Verifying the boric acid storage tank solution termcerature.

or

o RN N
A7 1east once per 24 hours by vers .‘w:'u

the outside air temperature is < 40 F.

.
[}

+ DI
Lhe K87

[{o]

Lemperature wnen

*At < 80% of RATED THERMAL POKER.

CALVERT CLIFFS - UNIT 1 3/4 1-16a Amendment No. 4%, 85, 104
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LINEAR HEAT RATE

LIMITING CONDITION FOR OPERATION

3.2.1 The linear heat rate shall .not exceed the limits shown on Figure
3.2-1 ’

.

2.
24

APPLICABILITY: MODE 1,

ACTION:

With the linear heat rate exceeding its limits, as indicated by four or
more coincident incore channels or by the AXIAL SHAPE INDEX outside of

e - A -~ T Y am e e £ o2 TSl ~
cn2 POWEY Celenlesnt Cnird: 1ImIts 0Y rigure o.Z4-<, < in

|V, LRV v|,.“

- .
= JURERUNS
iS5 mainutes

inﬁtiaue correct1ve action to reduce the 1inear heat rate to within the
1imits and either:

the Tirgar nheat rate to within its limits wizrin cone

b. Be in at least HOT STANDBY within the next 6 hours.

SURVEILLANCE REQUIREMENTS

4.2.1.1 The provisions of Specification 4.0.4 are not applicable.

4.2.1.2 The linear heat rate shall be determined to be within its limits
by continuously monitoring the core power distribution with either the
excore detector monitoring system or with the incore detector monitoring
system.

4.2.1.3 Excore Detector Monitoring System - The excore detector moni-
toring system may be used for monitoring the core power distribution by:

a. Verifving at least once per 12 hours that the full length CEAs
are withdrawn to and Pa1nba1nnd at or bevord the Lonc Term
Stzady State insertion Limit of C‘ec1ficaticn 3.1.3.¢

o verifying at ieast once per 31 days inet the AniAL SAsrL inOLA

alarm setpcints are adjusted to within the 1imits shown on
Figure 3.2-2.

CALVERT CLIFFS - UNIT 1 3/4 2-1 Amendment No. 27,33




DOWER DISTRIBUTION LIMITS

'SUBYETLLANCE REQUIREMENTS (Continued)

c. Verifying at least once pér 31 days that the AXIAL SHAPE INDEX is
maintained within the limits of Figure 3.2-2, where 100 percent of
the allowable power represents the maximum THERMAL POWER allowed
by the following expression:

M x N

1. M is the maximum allowable THERMAL POWER level for the
existing Reactor Coolant Pump combination.

2. N is the meximum eilowable fraction of RATED THERMAL POWER
as determined by the Fly curve of Figure 3.2-3b.
=.Z2.1.4 Incore Detector Monitoring System - The incore detector monitoring
3rSTem may D& usea Tor monitoring the core power distribution by verifying
' 'that the incore detector Local Power Density alarms:

a. Are adjusted to satisfy the requirements of the core power distribu-
tion map which shall be updated at least once per 31 days of
accumulated operation in MODE 1.

b. Have their alarm setpoint adjusted to 1ess‘than or equal to the
1imits shown on Figure 3.2-1 when the following factors are appro-
priately included in the setting of these alarms:

1. A measurement-calculational uncertainty factor of 1.062,

2. An engineering uncertainty factor of 1.03,

3. A linear heat rate uncertainty factor of 1.002 due to axial
fuel densification and thermal expansion, and

4. A THERMAL POWER measurement uncertainty factor of 1.02.

CALVERT CLIFFS - UNIT 1 3/4 2-2 Amendment No. 32, 23, 38, 77,104
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LIMITING CONDITION FOR OPERATION

3.2.2.1 The caltculated value of FTy, defined as Fly = F (1+Tq), shall be

limited to < 1.70. 4

APPLICABILITY: MODE 1*.

ACTION:

With F;y > 1.70, within 6 hours either:

a. Reduce THERMAL POWER to bring the combination of THERMAL POWER
arc F;H o within the 1imits of Figure 2.2-35 and withdraw the
full Tength CEAs to or beyond the Long Term Steady State
Insertion Limits of Specification 3.1.3.6; or

. ° +~ UNT TN
inoat teast HOT STLANDBY.

FX.
(U5}
38}
o
[¢3]

SURVEILLANCE REQUIREMENTS

4.2.2.1.1 The provisions of Specification 4.0.4 are not applicable.

4.2.2.1.2 FIy shall be calculated by the expression FIy = ny(1+Tq) and
Fzy shall be determined to be within its 1imit at the following intervals:

a. Prior to operation above 70 percent of RATED THERMAL POWER
after each fuel loading,

b. At least once per 31 days of accumulated operation in MODE 1,
- and

c. Within four hours if the AZIMUTHAL POWER TILT (Tq) is > 0.030.

*Sec Spec1= Test Excepticn 3.10.2.

' CALVERT CLIFFS - UNIT 1 3/4 2-6 Amendment No. 32, 22, 48’ﬂ7Y,{;3




SYTING RCP COMBINATION

P

FRACTION OF MAXIMUM ALLOWABLE POWER
LEVEL FOR EXI

[ A ‘ ] z !
1.1 - )
1.0 — (-0.10, 1.0) {0.15, 1.0} -
UNACCEPTABLE UNACCEPTABLE
OPERATION OPERATION
REGION REGION
3.8 p— -
ACCEPTABLE
0.8 — {-0.30, 0.80; ¢ OPERATION \ (0.30, G.80) —
REGION
0.7 — —
0.6 — —
05 | 1 ] ! z
-0.8 -0.4 -0.2 0 0.2 0.4 0.6
PERIPHERAL AX!IAL SHAPE INDEX, Y'
Figure 3.2-4
DNB Axial Flux Offset Control Limits
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LIMITING CONDITION FOR OPERATION

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

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

N S ek oty
o DY,

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 w1th1n the next 2 hours and at least once per subse-
27 8 hours, that the TOTAL PLANAR RADIAL PEAKIKG FACTOR (FIJ)
and the TOTAL INTEGRATED RADIAL PEAKING FACTOR (F ) 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 (Fr) and TOTAL PLANAR RADIAL
PEAKING FACTOR ( Iy) 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
prov1ded the THERMAL POWER level is restricted to < 20% of

the maximum allowable THERMAL POWER level for the existing
Reactor Coolant Pump combination.

[

SURVETLLANCE REQUIREMENT

4,2.4.1 The provisions of Specification 4.0.4 are not applicable.

£72.4.2 The AZIMUTHAL PCWER TILT shall be determined to be within the
Timit by:

a. Celculating the tilt at least once per 12 hours, and

k. Usine the incore deteciors to determine the AZIMUTHAL DOWER

TILT at least onfevéér 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 1 3/4 2-12 Amendment No. 27, 32
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At least once per 18 months, during shutdown,

east

once per 18 montis by:

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.

£ 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 corresion.
Verifying that a minimum total of 100 cubic feet of
solid granular trisodium phosphate dodecahydrate (TSP)
is contained within the TSP storage baskets.
nat when a rcprnsertat ve sampie of 4.0 j_O i
from a TSP storage basket isosubmerged, without
ag1tat1on, in 3.5 £ 0.1 11ters of 77 10°F borated water
from the RWT, the pH of the mixed solution is raised to

> 6 within 4 hours.
by:

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.

verifying the correct position of each elecirical zosition
or the following :neroency Core Cooling System tnarotile

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

3/4 5-5 Amendment No. 34, 43
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SMEDETNCY COPE COOLING SYSTEMS

RS VIRA SV

1%

LARCE REQUIREMENTS (Continued)

2. Within 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:

HPST SYSTEM

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

~

Ey performing a fiow balance test during shutdown follewing 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.

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 HPST pump system is a HPSI pump and one of two safety injection headers.
|**These limits contain allowances for instrument error, drift or fluctuation.
!

it

|

i
|
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CLIMITING CCNDITION FOR OPERATION

1 3.7.1.1 A1l main steam line code safety valves shall be OPERABLE*,

P APPLICABILITY: MODES 1, 2 and 3.

{

1

!i a. With both reactor coolant loops and associated steam generators in
‘ operation and with one or more main steam line code safety valves
' inocerable, coperaiion in MODES 1, Z and 3 may nrﬁ::e: srovidad
that, w1bh|ﬂ 4 hours, either the inoperable vaive is rsstored o

{ OPERABLE status or the Power Level-High trip setpoint is reduced

: per Table 3.7-1; otherwise, be in &t least HOT STANDBY within the
Toilowing 30 hours.

5. With one reacior ccolant ioop and asscciated stear gensrator in
operation and with one or more main steam 1ine code safety valves
associated with the operating steam generator inoperable, opera-

tion in MCDES 1, 2 and 3 may. proceed provided:

1. That at least 2 main steam line code safety valves on the
non-operating steam generator are OPERABLE, and

2. That within 4 hours, either the inoperable valve is restored
““to OPERABLE status or the Power Level-High trip setpoint is
reduced per Table 3.7-2; otherwise, be in at least HOT STANDBY
within the next 6 hours and in COLD SHUTDOWN within the
following 30 hours.

¢. The provisions of Specification 3.0.4 are not applicable.

U SURVEILLANCE REQUIREMENTS

NO add1+ionc1 Surveillance Requirements other than th
f1cat1on 4.0.5 are applicable for the main steam line

- g'\ s B
i

code safety valves. During this time, at least 2 main steam Iine code safety

;*Entry into MODE 3 is permitted to determine cﬂerabi1iuy of main steam line
i valves per steam generator shall be operable.

|

CALVERT CLIFFS - UNIT 1] 3/4 7-1 Amendment No. 104
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TABLE 3.7-1
MAYIMUM ALLOWABLE POWER LEVEL-HIGH 1ii1' SLTPOIN: WITH INOPIFABLE
STEA LINE SAFETY VALVES DURING OPERATIGit UITH BOIIi STEAM GENLRATORS

Maximum Allowable Power

Maximum Number of Inoperable éafety Level-High Trip Setpoint
Valves on Any Operating Steam Generator ﬂPercent of RATED THERMAL POWER)
] 93
2 79
3 66
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TABLE 3.7-

i

MAXIMUM ALLOWABLE POWER LEVEL-HIGH TRIP SETPOINT WITH INOPERABLE

, Maximum Allowable Power
Maximum Number of Inoperable Safety Level-High Trip Setpoint
Valves on The Operating Steam Generator (Percent of RATED THERMAL POWER)

1 40
2 35
3 29
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TABLE 4.7-1

STEAM LINE SAFETY VALV PIR LOOP

L LINN = S44I70 LY¥3ATVD

VALVE LIFT SETTINGS* ALLOWABLE ORIFICE SIZE

a.  RV-3992/4000 935-995 psig R

b.  RV-3993/4001 935-995 psig R

c.  RV-3994/4002 935-1035 psiq R (
d.  RV-3995/4003 935-1035 psig R

e.  RV-3996/4004 935-1065 psig R

f.  RV-3997/4005 935-1065 psig R

g.  RV-3998/4006 935-1065 psig R

h.  RV-3999/4007 935-1065 psig R

*Lift settings for a given steam line are also acceptable if any 2 valves 1ift between 935 and 995 psigl

any 2 other valves 1ift between 935 and 1035 psig and the 4 remaining valves 1ift between 935 and 1065 J
psig.
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SPECIAL TEST EXCEPTIOHS
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LIMITING CONDITION FOR CPERATION

3.10.2 The moderator temperature .,efficient, the CE
power distribution 1imits of Specifications 3.1.1.
3.2.2, 3.2.3, and 3.2.4 may be suspended during th
TESTS provided:

a. RMAL POWER is restricted to below 85% of RATEZD
DO jo

b. The 1imits of Specification 3;2.1 are maintained and
determined as specified in Specification 4.10.2.2 below.

APPLICABILITY: MCDES 1 and 2.

ACTION

ith any of the Timits of Specification 3.2.71 being exceeded whiie the requir
mants of Specificaiione 2.1.1.4, 2.1.2.1, 3.1.3.35, 3.1.2.8, 2.2.2, 2.2.3 anc
3.Z.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 ver1f1ed
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
Moriitoring 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 ths
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 0or 3.2.4% are suspended.

'CALVERT CLIFFS - UNIT 1 3/4 10-2 Amendment No. 271, 55
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PCIAL TEST EXCEPTIONS

)

S=UTD0WE MARGIN

iiLIMITING CONDITION FOR OPERATION

fsuspended for measurement of CEA worth and shutdown margin provided reactiv-
it ity equivalent to at least the highest estimated CEA worth is available for
' trip insertion from OPERABLE CEA(s).

!33.10.1 The SHUTDOWN MARGIN requirement of Specification 3.1.1.1 may be

CAPPLICABILITY: MODE 2.

ACTION
. With any full length CEA not fully inserted and with less than
¥ the above reactivity equivalent available for trip insertion,
j; immediately initiate and continue boration at > 40 gpm of 2300
f ppm boric acid solution or its equivalent until the SHUTDOWN
MARGIN required by Specification 3.1.1.1 is restored.
b. with all fuii Tength CEAs inserted and the reactor subcritical

by less than the above reactivity equivaient, 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
it 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
Soecification 2.1.1.1.

3
H
||
(!
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3/4.1.1 BORATION CONTROL

13/4.1.1.1 and 3/4.1.1.2 SHUTDOWN MARGIN

A sufficient SHUTDONN MARGIN ensures that 1) the reactor can be made sub-
critical from all operating conditions, 2) the reactivity transients associated
"“with postulated accident conditions are controllable within acceptable limits,
.vand 3) the reactor w111 be maintained sufficiently subcritical to preciude
~inadverient criticelity in the shutdown condition.

§ SHUTDOWN MARGIN regquirements vary throughout core life as a function of
' fuel depletion, RCS boron concentration and RCS Tayq. The minimum available
i { SHUTDOWN MARGIN for no load operating conditions at beg1nn1ng of 1ife is 3.5%
; sk/k and af end of 1ife is 3.5% ak/k. The SHUTDOWN MARGIN is based on the
sifety zraiyses performed for @ steam line rupture event initizted a2t no lcad
con d{t1o“,. The most restrictive steam Tine rupture event occurs at EOC

a w1n1mum SHUTOOWN MARGIN of less than 3.5% ak/k is reouireH to control the
L reactd ivity transient, and end of cycle conditions reauire: “ rk/k. Accord-
o nCiy, tne SEUTOIWN MARGIR reqazrﬂnant is besed upon this .1m:t1ng condition
(i &nd 1s consistent with FSAR safety analysis assumptions. With Tavg < 2000F,
the reactivity transients resulting from any postulated accident are minimal
and a 3% sk/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 concentration reductions will therefore be within
the capability of operator recognition and control.

3/4.1.1.4 MODERATOR TEMPERATURE COEFFICIENT (MTC)

g The limitations on MTC are provided to ensure that the assumptions used

in the accident and transient anaiyses remain vaiid through gazn fuel cycle
ng surveiiiance reguirements for measurement of the MiC durinc each fuel
Totie are acegueie tCoconTiom tne MTC value since this coetTicizal changes

;isiowly due principally to the reduction in RCS boron concentration associated
;iw1th fuel burnup. The confirmation that the measured MTC value is within its
{11imit provides assurances that the coefficient will be maintained within
‘tacceptable values throughout each fuel cycle.

CALVERT CLIFFS - UNIT 1 B 3/4 1-1 Amendment No. 32, 48, 771, 88, 104
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REACTIVITY CONTRGL SYSTEMS

3/4.1.1.5 MINIMUM TEMPERATURE FOR CRITICALITY

This specification ensures that the reactor will not be made critical
with the Reactor Coolant System average temperature less than 3150F. This
Timitetion is required to ensure 1) the moderator temperature coefficient is
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 BGRATION SYSTEMS

The boron injection system ensures that negative reactivity control is
available during each mode of facility operation. The system also provides |
ccolant flow following an SIAS (e.g., during a Small Sreak LOCEZ) to supplement !
Tiow Trom the Safety Injecticn System. The Small Break LOCA analyses assume
tlow from a single charging pump, accounting for measurement uncertainties and
flow mal-distribution effects in calculating a conservative vaiue of charging

= . - m 1 a3 P < ~ el ~ Ve P L H
.Cw actuaiiy deiivered to the RCS. The compecnents requirec iz nerform this
T -t e T S SRS ! L R bR - Do~ e T e ama A £
L inCiude 1) DOretec water sources, Z) charging purns, I separate flow
- \ L. - M —~— 3 ~ - EN -~ e o - -
z i) boric acid pumps, 5) associated heat tracing systems, and 6) an

B A - ttr L‘
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 SHYUT-
DOWN MARGIN from all operating conditions of 3.0% sk/k after xenon decay and
cooldown to 2009F. The maximum boration capability requirement occurs at EOL
trom 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
pom borated water from the refueling water tank. However, to be consistent

. With the ECCS reguirements, the RWT is required to have a minimum contained

voiume of 400,000 galions 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 steorage *anks shall be

(o2

pimited to 8k to preclude the possibility of boron precipization in the

4
N A TOPC A~ S
tEY-:u ves C001Tng

1
‘.
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~mm AT A~ loYals]
e T e sty W
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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
RLTERATIONS and positive reactivity change in the event the single injection
system becomes inoperable.

CALVERT CLIFFS - UNIT 1 B 3/4 1-2 Amendment No. 27, #8, 8%, 104



' 3/4.2.1 LINEAR HEAT RATE

The Tim

m
i ks ol =2
iowhe pedk ienm

on 11near hez-. rate ensures that in the evznt of a LOCA,
ur f the fuel ciadding will not exceed ZcOC“

Either of the two core power'-distribution monitoring systems, the Excore
Detector Monitoring System and the Incore Detector Monitoring System, provide
' adequate monitoring of the core power distribution and are capable of verify-
©ing that the linear heat rate does not exceed its limits. The Excore Detector

- Monitoring System performs this function by continuously menitoring the AXIA
SHAPE INDEX with the OPERABLE quadrant symmetric excore neutron flux detectors
{ and verifying that the AXIAL SHAPE INDEX is maintained within the allowable
limits of Figure 3.2-2. In conjunction with the use of the excore monitoring
© svstem and in establishing the AXIAL SHAPE INDEX Timits, the following assump-

. ticns are mede: 1) the CEA insertion limits of Specifications 3.1.3.5 and

£ 3.1.3.6 are satisfied, 2) the AZIMUTHAL POWER TILT restrictions of Specifica-

“ tion 3.2.4 are satisfied, and 3) the TOTAL PLA%AR RADIAL PEAKING FACTOR does
©omnt oexceed the 1imits of Specificaticn 3.2.2

The In:cre ;:t:ctor Noniuor'rc System cont nJoaslv p*ﬁvlces a dircﬁ‘

the 1nd1v1dua] incore detector segments ensure that the peak linear heat rates
will be meaintained within the allowable 1imits of Figure 3.2-1. The setpoints
for these alarms include allowances, set in the conservative directions, for
1) a measurement-calculational uncertainty factor of 1.062, 2) an engineering
uncertainty factor of 1.03, 3) an allowance of 1.002 for axial fuel densifica-
tion and thermal expansion, and 4) a THERMAL POWER measurement uncertainty
factor of ] 02

3/4.2.2, 3/4 2.3 and 3/4.2.4 TOTAL PLANAR AND INTEGRATED RADIAL PEAKING

FACTORS - F‘ AND F‘ AND AZIMUTHAL POWER TILT - Tq

The limitations on FT and T, are provided to ensure that the assumptions
used in the analysis for egtab11sﬂ1ng the Linear Heat Rate and Local Power
Dans7ty - High LCOs and LSSS setpoints remain valid during operation at the
Various allowable CEA group insertion limits. The Timitations on FL and T
are provided to ensure that the assumptions used in the analysis esgab11sh1ng

the DNB Margin LCO, and Thermal Margin/Low Pressure LSSS setpoints remain
vz211d during OSCFcL1OF at the various allowabie CEA group insertion limits.

T Fiv’ Fu or iq excesd tneir basic limitations, cperation may continue under
m2 zZcoitionzl resirilTions imzosed by the LITICN statenanis sinls these
azzditional restrictions provide adegquate provisions to assure that the assump-
tions used in establishing the Linear Heat Rate, Thermal Marg7n/Low Pressure
and Local Power Density - High LCOs and LSSS setpoints remain valid. An
AZIMUTHAL POWER TILT > 0.10 is not expected and if it should occur, subsequent
overation would not be restricted to only those operations required to identify
the cause of this unexpected tilt.

CALVERT CLIFFS - UNIT 1 B 3/4 2-1 Amendment No. 33, 28, 104
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POWER DISTRIBUTION LIMITS

SASES
_ The value of T, that must be used in the equation Fly = ny (1 + Tq) and
Flo= Fp (1 + Tq) is the measured tilt.
The surveillance requirements for verifying that Fl , rT and lq are
'within their 1imits provide assurance that the_actual vadues of FT FI and Tq

do not exceed the assumed values.- Verifying FT and FI after each fue? loading
nrior to exceeding 75% of RATED THERMAL POWER Drovides additional assurance
that the core was properly loaded.

(98]
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The limits oh-the DNB related parameters assure that each of the param-
eters are maintained within the normal steady state envelope of operation

anaiyees assumciions and have been analyticaily demonstrated

! assumed in the transient and accident analyses. The limits are consistent

ooLne szfely

2a eQ‘ate to maintain a minimum DNBR of 1.23 throughout each aralyzed transient.
In addition to the DNB criteria, there are two other criteria which set
_4owlacitizeticon an ficuve 3.2-4. The second criteria is to ensure that the
J0ing fore fower distribution at full power is less severe than the power

cCistribution factored into tne small-break LOCA analysis. This results in a

lTimitation on the allowed negative AXIAL SHAPE INDEX value at full power.

:The third criteria is to maintain Timitations on peak linear heat rate at

iow power levels resulting from Anticipated Operational Occurrences (AOOs).
Figure 3.2-4 is used to assure the LHR criteria for this condition because
the linear heat rate LCO, for both ex-core and in-core monitoring, is set to
maintain only the LOCA kw/ft requirements which are Timiting at high power
levels. At reduced power levels, the kw/ft requirements of certain AQOOs
(e.g., CEA withdrawal), tend to become more 1imiting than that for LOCA.

The 12 hour periodic surveillance of these parameters through instru-

liment readout is sufficient to ensure that the parameters are restored within

their 1imits following load changes and other expected transient operation.
The 18 month periodic measurement of the RCS total flow rate is adequate to
detect flow degradation and ensure correlation of the flow indication
channels with measured flow such that the indicated percent flow will

‘arovide sufficient verification of flow rate on a 12 hour basis.

T CLIFFS - UNIT 1 B 3/4 2-2 Amendment No. 38, #2,85/71, 104
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13425 EMIRGENCY CORE COOLING SYSTEMS (ECCS)

3/4.5.1 SAFETY INJECTION TANKS

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

l‘ The Timits on safe;y injection tank volume, boren concentration and
" oressure ensure that the assumptions used Tor safety injection tank injection
in the accident analysis are met.

The safety injection tank power operated isolation valves are considered
to be "operat1ng bypasses" in the context of IEEE Std. 279- 1971 which requires
- tnzt bypasses of & protective function be removed automatically whenever
(. permissive conditions are not met. In addition, &s these safcyy injection tank
i+ isolation valves fail to meet single failure criteria, removal of power to the
i valves is required.

Tn iTS Tor oIeratlion with a satety injecticn tank inopsrabie for any
reason excegt an isciation vaive closed minimizes the time expcsure of the
plant to a LOCA event occurring concurrent with failure of an additional safety
injection tank which may result in unacceptable peak cladding temperatures.

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.

Pt
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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
i | 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 c]adding
temperatures within acceptable limits for all postulated break sizes ranging
. from the double ended break of the largest RCS coid leg pipe downward. In
i1 addition, each ECCS subsystem provides long term core cooling capability in
i the recirculation mode during the accident recovery period.

Porv.u”s of the low pressure saxeuy injection (LPSI
ToTLno TG onlLny tuliysTems. Tris o inciuces the < Sy R

% ‘xun conbrol valve, CV-305, the flow orifice downsbream of CV-305, and the

“ four low pressure safety injection loop isolation valves. Although the

IR

k SOSEN S

| 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
‘1 following a design basis Loss of Coolant Incident pricr to recirculation. The

H LPSI system design is consistent with the assumptions in the safety analvsis.

CALVERT CLIFFS - UNIT 1 B 3/4 5-1 Amendment No. 103




:EVE;-E,CV CORE COOLING SYSTEMS

; The trisodium phosphate dodecahydrate (TSP) stored in dissclving baskets
|| Tocated in the containment basement is provided to minimize the possibility of
cerrosion cracking of certain metal’components during operation of the ECCS

+ Toilowing a LOCA. The TSP provides this protection by dissolving in the sump
i water and causing its final pH to be raised ts > 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
1 post LOCA temperatures.

~pA o~

The Surveillance Reguiremenis provided to ensure OPERAZILITY of each

i component ensures that at a minimum, the assumptions used in the safety analyses
yare met and that subsystem OPERABILITY is maintained. Surveillance reguirements
! for throttle valve position stops and flow balance testing provide assurance
_'ithat proper. ECCS flows will be maintained in the event of a LOCA. Maintenance
ST osrcper Tiow rssistance enc pressure drop in the piping svstem to each injec-
. tion point is necessary to: (1) prevent total pump flow from exceeding runout
;fconﬂﬂtwons when the system is in its minimum resistance ”onr1gurat1on,

!5y ~ - £1 + 2 2 S o~y
2} nrovide the oroper ow snlit between injection points n acco! rcance with
L J
§ Y g (O \ . R
. 2 N t"e ﬁpq—[OCA aucL’S";’S; ang \’2 ol Ir arocgonts L RLEPN

- \A\—\.«\,rluu-blc

U

- Cw IO &i: injection poinis egual tc or above that assumed
ir tne C'CS LObn analyscs Minimum HPSI flow requirements are based upon smail
break LOCA calculations which credit charging pump flow following an 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 flow paths

is assured by the Boration System Specification 3/4.1.2. Specification of
safety injection pump total developed head ensures pump performance is 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 Timits on RWT minimum volume and boron concentration ensure
i'that 1) sufficient water is available within containment %o 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
'iall control rods inserted except for the most reactive control assembly.

- vy ~ Laman 4 Yol PN
te assumptions are coneistent with the LOCA anzlyses.

Tne contained water voiume 1imit inciudes an allowance For watier not
riusable because of tank discharge line location or other physical character-
‘iistics.
i

t
N

|
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'3/e.7.1. 1 SAFETY VALVES '

H The OPERABILITY of the main steam line code safety valves ensures that the
'*secondary system pressure will be Timited tc within 110% of its design pressure
. of 1000 psig during the most severe anticipated system operational transient.
. The total yelieving capacity for all valves on all of the steam lines is
12,12 x 165 lbs/nr at 100% RATZID THERMAL POWER. The maximum relieving capacit
i11s associated with a turbine trip from 100% RATED THERMAL POWER coincident with
‘'an assumed loss of condenser heat sink (i.e., no steam bypass to the condenser).
}iThe main steam line code safety valves are tested and maintained in accordance
}!with the requirements of Section XI of the ASME Boiler and Pressure Vessel Code,
ST Edition. Thz as-leti 1if: setiings will be no Jess than 93 psig to
., ensure that the 1ift selpoints will remain within specification during the
ricycle.
]
i
3, in steam safety vaives are required (PERARLI nar steam
z7aTor.  ine s will provide adeguate reijeving capacity for removal
2Cth decay h reactor coolant pump heat from the reactor coolant system
via either of the two steam generators. This requirement is provided to
ifacilitate the post-overhaul setting and OPERABILITY testing of the safety
valves which can only be conducted when the RCS is at or above 5000F. It allows
entry into MODE 3 with a minimum number of main steam safety valves OPERABLE so
that the set pressure for the remaining valves can be adjusted in the plant.
This is the most accurate means for adjusting safety valve set pressures since

the valves will be in thermal equilibrium with the operating environment.

STARTUP and/or POWER OPERATION is allowable with safety valves inoperable
twithin the Timitations of the ACTION requirements on the basis of the reduction
;11n secondary system steam flow and THERMAL POWER required by the reduced
tireactor trip settings of the Power Level-High channels. The reactor trip
!setpoint reductions are derived on the following bases:

For two loop operation

{ - fu
sp = LX) X(Y)”) x 106.5

or single loop operation {two reactor coclani pumps operatinc
in the same ioop)

-1

sp= = (VW) 469

:
H where: .
. SP = reduced reactor trip setpoint in percent of RATED THERMAL
i POWER
]
V. = maximum number of inoperable safety valves per steam line

CALVERT CLIFFS - UNIT 1 B 3/4 7-] Amendment No. 104




i U = maximum number of inoperable safety valves per
i operating steam line

;g 106.5 = Power Level - High Trip Setpoint for two loop operation
by .
X 46.8 = Power Level - High Trip Setpoint for single loop
' operation with two reactor coolant pumps operating
in the same loop :
;g X = Total relieving capécity of all safety valves per
t steam line in 1bs/hour
|
!1 Y = Maximum relieving capacity of any one safety valve

S dTRehane
i oS/ RoUY

113/4.7.1.2 RUXILIARY FEEDWATER SYSTEM

iY of tne auxiliary feedwater system ensures that the
an be cocled down tec iess than 30G°F from normal

i
Sperating conditions in the event of a total loss of offsite power. A

i capacity of 400 gpm is sufficient to ensure that adequate feedwater flow is

i ‘available to remove decay heat and reduce the Reactor Coolant System tempera-
ture to less than 300°F when the shutdown cooling system may be placed into

operation.

Flow control valves, installed in each leg supplying the steam generators,
are set to maintain a nominal flow setpoint of 200 gpm plus or minus 10 gpm
for operator setting band. The nominal flow setpoint of 200 gpm incorporates
a total instrument Toop error band of plus 25 gpm and minus 26 gpm for the
motor-driven pump train. The corresponding values for the steam-driven pump
11 train are plus 37 gpm and minus 40 gpm. The operator setting band, when
i+ combined with the instrument loop error, results in a total flow band of
{1164 gpm (minimum) and 235 gpm (maximum) for the motor-driven pump train.

[The corresponding values for the steam-driven pump train are 150 gpm (minimum)
'land 247 gpm (maximum). Safety analyses show that more flow during an over-
1codling transient and less flow during an undercooling transient could be
+toierated; i.e., flow fluctuations outside this flow band but within the
trassumptions used in the analyses listed below, are allowable.
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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.104

TO FACILITY OPERATING LICENSE NO. DPR-53

BALTIMORE GAS AND ELECTRIC COMPANY

CALVERT CLIFFS NUCLEAR POWER PLANT UNIT NO. 1

DOCKET NO. 50-317

Introduction

By letters dated December 31, 1984 (Reference 1), February 22, 1985
(Reference 2) and February 26, 1985 (Reference 3), Baltimore Gas and Electric
Company made application to revise the Technical Specifications (TS) of
Calvert Cliffs Nuclear Power Plant, Unit 1. The changes are required, in
part, to permit operation of Unit 1 for Cycle 8. Other changes are the
result of a reanalysis of fuel densification and clad collapse leading to a
deletion of the axially dependent power augmentation factor and a reduction
in peaking factor uncertainties to conform to approved values.

Several requested changes to the Unit 1 TS in Reference 2 were not associated
with the reload and will be addressed in future correspondence.

Discussion and Evaluation

1. Fue1-Densification and Clad Collapse

Attachment 5 to Reference 1 is a report, entitled "Evaluation of Interpellet
Gap Formation and Clad Collapse in Modern PWR Fuel Rods," on work performed
by Combustion Engineering (CE) for Electric Power Research Institute (EPRI).
The report presents the results from a review of interpellet-gap formation,
ovality, creepdown and clad collapse data in modern PWR fuel rods. Based on
these results, CE has reformulated its creep-collapse predictor, CEPAN, to
treat finite gaps and reanalyzed the flux augmentation (spiking) factor to
take account of gap formation statistics data from modern fuel.

The data obtained by CE from measurements performed on its own fuel and the
published results of such measurements for fuel from other PWR vendors was
examined to obtain information on the number, axial distribution and size of
densification induced gaps formed in PWR fuel rods. Data were obtained on
old fuel (unpressurized rods containing densifying fuel), intermediate fuel
(pressurized but with densifying fuel) and modern fuel (pressurized rods
containing non-densifying fuel). Densifying fuel is that which increases in
density by about 3 percent when resintered in-reactor. Non-densifying fuel
shows a density increase of less than 0.5 percent upon resintering.

8506060356 B50520
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The report concludes that, in modern CE fuels, the maximum gap size is less
than 0.025 inches and that gaps are distributed uniformly along the fuel
length (gap density (number per unit length) and gap size are not a function
of core height). Accordingly, the time to clad collapse and the flux

" augmentation factors have been recalculated. It is concluded that modern CE
fuel rods have a time to clad collapse far in excess of any practical
residence time. It is further concluded that the maximum augmentation factor
is 1.001 for gaps less than 0.025 inches, which is insignificant with respect
to other power distribution uncertainties.

The staff concurs with the conclusions of the CE report as it applies to

Unit 1 Cycle 8 and for Unit 2 Cycle 7. This concurrence is supported by similar
results of analyses by another fuel vendor. We, therefore, conclude that,

for Cycle 8 of Unit 1 and Cycle 7 of Unit 2, no further analysis of clad
collapse need be performed and that height dependent augmentation factors may

e deleted from the Technical Specifications.

2. Unit 1 Cycle 8 Reload

An enclosure to Reference 2 contains the reload licensing submittal for
Calvert Cliffs Unit 1 Cycle 8. The Cycle 8 length is increased over current
cycles, which results in a more positive Beginning-of-Cycle moderator
temperature coefficient and a more negative End-of-Cycle coefficient. A
revision to the control rod group assignments is made to maintain the
required shutdown margins. The range of allowable 1ift settings on the steam
1ine safety valves has been increased. Maximum permitted values range from
995 to 1065 psig compared to a present range of 985 to 1035 psig. In
addition, the flow requirement for the High Pressure Safety Injection (HPSI)
system has been reduced. These changes are evaluated below.

2.1 Fuel Mechanical Design

The mechanical design of the new fuel to be inserted for Cycle 8 is identical
to that inserted for Cycle 7 except that the shoulder gap has been increased
in length in order to improve fuel performance. This increase was achieved
by shortening the lower end fitting and increasing the guide tube length.

The grid structure was altered to make it compatible with the earlier fuel.
Fuel performance analyses have been performed which confirm that those
changes have negligible effect on the new fuel performance. We conclude that
the new fuel for Cycle 8 is acceptable.

A sigle SCOUT demonstration assembly and four PROTOTYPE demonstration
assemblies currently in the core will be carried over into Cycle 8 without
alteration. This is acceptable.

2.1.1 Clad Collapse

A generic analysis of the phen?menon of clad collapse in modern CE fuels has
been submitted by the licensee”. Section 1 of this evaluation reports on
the results of the staff review. It is concluded that a cycle-specific
analysis is not required for Cycle 8.
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A clad collapse analysis has been performed for the SCOUT demonstration
assembly due to the presence of artificial gaps. This analysis shows that
the expected time to collapse exceeds the cumulative exposure of the affected
rods at the end of Cycle 8. We conclude that the Cycle 8 reload is
acceptable with respect to clad collapse.

2.2 Nuclear Design

The nuclear parameters of the Cycle 8 core have been determined with the same
methods and techniques as those used for the reference cycle (Cycle 7). The
differences between the reactivity coefficients of the two cycles are small
and include a larger critical boron concentration at Beginning of Cycle
(BOC), a more positive BOC moderator temperature coefficient (MTC) and a more
negative End of Cycle MTC. These differences are accounted for in the safety
analyses. The total control rod worth is essentially the same for the two
cycles but the distribution among the regulating groups (3, 4, and 5) is
different due to the rearrangement of the group assignments. The worth of
group 5 is significantly reduced while that of group 4 is increased. This
rearrangement results in an increase in the potential zero power ejected rod
worth for Cycle 8. The rod ejection accident at zero power has been
reanalyzed and is addressed in Section 2.4.5 herein.

Power distributions have been calculated for the maximum Cycle 7 burnup case
which yield largest Cycle 8 peaking factors. The expected power
distributions are bounded by the values used in the safety analyses.

The interpellet gap augmentation factors can be eliminated from the analysis
as described above. A 15 percent negative bias is being applied to the Fuel
Temperature (Doppler) coefficient to make it consistent with the power
coefficient bias used in the ROCS/DIT code. This bias is applied
conservatively to power increase transients.

e find the nuclear design analysis to be acceptable. This conclusion is
based on the fact that previously used and approved design methods are
employed and the results are bounded by previous values or revised values are
used in the safety analysis.

2.3 Thermal Hydraulic Design

The thermal hydraulic parameters of Cycle 8 are essentially the same as those
of the reference Cycle 7. Small differences in the total heat transfer area
due to a Jower number of shims in Cycle 8 are accounted for in the analyses.
The DNBR analyses were performed with previously approved methods to verify
the applicability of the generic limit to Cycle 8. The effects of rod bowing
were analyzed by approved methods to yield a penalty of 0.3% DNBR. The
Technical Specification 1imit on radial power peaking includes a penalty of
0.4% to account for rod bowing.

Because previously used and approved methods were employed in the analysis,
we con;]ude that the thermal hydraulic design is acceptable.
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2.4 Transient Analysis

A re-evaluation of all Design Basis Events (DBEs) was performed to determine
the effect of the following changes:

1. Inclusion of the 15 percent negative bias in the fuel temperature
coefficient multiplier, .

2. Increases in the allowable 1ift settings for the steam generator safety
valves, '

3. Changes in the Moderator Temperature Coefficient range,

4. Reduction in required shutdown margin from 4.3 percent to 3.5 percent
reactivity change, and

5. Reduction in the HPSI pump flow rate.

Many of the events were not affected by the changes or the results were
bounded by those for the reference cycle. The reanalyzed events are
discussed below.

2.4.1 Boron Dilution Event

This event was reanalyzed on the basis of the reduction in the shutdown
margin requirement for Modes 2, 3, and 4. The reduction in shutdown margin
reduces the calculated time to criticality for this event in all three
modes. However, the calculated times are still large compared to the
acceptance criterion (50-60 minutes vs. 15 minutes). We conclude that the
analysis of this event is acceptable.

2.4.2 Loss of Load Event

Reanalysis of this event was required by the increase in the positive
moderator temperature coefficient and the higher values of the opening
setpoints of the main steam safety valves. Analysis of this event was
performed with methods identical to those used for the reference cycle.
InTtial conditions and core reactivity parameters were chosen to maximize the
consequences. The results of the analysis showed that neither the DNBR
safety 1imit nor the upset pressure limit (110 percent of design value) is
violated during this event. Because approved methods are used, conservative
input conditions are assumed and relevant safety limits are not violated, we
conclude that the anlaysis of this event is acceptable.

2.4.3 Excess Load Event

Two such events - one at hot full power (HFP) and one at hot zero power (HZP)
are analyzed. The reanalyses were necessary to include the effects of a more
negative moderator temperature coefficient, a lower CEA worth available at
trip (HZP only), and changes in the HPSI flow characteristics (HFP only).
Analyses were performed with the same analysis methods previously used and
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with conservative input assumptions with respect to moderator temperature
coefficient, fuel temperature coefficient, boron worth, and operation of the
pressurizer pressure control system. The reduced flow of the High Pressure
Safety Injection (HPSI) system was accounted for in the analysis.

The results for the HFP event (complete opening of the steam dump and bypass
valves) show that the DNBR safety limit is not violated and the core does not
return to critical after scram. The results for the HZP event (complete
opening of turbine control valves) show that core thermal power does not
exceed 25 percent of full power and that the core remains subcritical after
the scram. The DNBR safety 1imit is not vioglated during this event.

Because the analyses were performed with previously used methods, the
differences in core parameters from those of the reference cycle are
conservatively accounted for, and the results are within our acceptance
criteria, we conclude that the analysis of the Excess Load Event is acceptable.

2.4.4 Steam Generator Malfunction Events

The malfunctions of a single steam generator - loss of load, excess load,
loss of feedwater, and excess feedwater - have been examined and the
determination made that the 1imiting event among them is the loss of load.
Reanalysis of this event was required due to changes in the moderator
temperature coefficient and the Main Steam Safety Valve opening setpoints.

The event is initiated by the inadvertent closure of a single main steam
jsolation valve. The analysis assumes conservatively large values of the
negative moderator temperature coefficient, the Asymmetric Steam Generator
Trip, and the steam generator safety valve opening pressure. Methods
consistent with those used in the reference cycle were used to perform the
analysis. The results of the analysis show that neither the DNBR nor the
fuel centerline temperature LHGR Timits are violated during this event. This
fact, coupled with the use of previously used methods and conservative input
parameters, permits the conclusion that the analysis of the steam generator
malfunction event is acceptable.

2.4.5 CEA Ejection Event

The zero power control rod (CEA) ejection event has been reanalyzed to
account for an increased potential ejected rod worth and post accident radial
peaking factor and to allow for an increase in the positive moderator
temperature coefficient. The NRC approved analysis method has been employed
for this event; kinetics parameters for the analysis were chosen so that the
most conservative value occurring during the cycle was chosen for each
parameter. The above is conservative and acceptable.

The results show that the peak average enthalpy is less than 200 calories per
gram which meets our acceptance criteria of 280 calories per gram and is
acceptable.



2.4.6 Steam Line Rupture Analyses

Steam line break (SLB) events have. been examined to determine those that are
affected by the changes listed above. It was determined that the Cycle 7
“results are bounding for all pre-trip breaks. However, post-trip breaks are
affected and must be evaluated. Previous analyses have shown that post-trip
breaks inside containment have more adverse consequences than those outside.
Accordingly, both HFP and HZP initiated breaks were analyzed with and without
Toss of AC power for both events. ’

Analvses show that the results of the SLBs with loss of AC power on turbine
trip were bounded by the results from Cycle.7. Of the breaks without loss of
AC power the HFP case was limiting. Neither of the breaks approaches the
DNBR safety 1imit. However, they do challenge the linear heat generation
1imit. Analysis of the HFP case was performed with conservative input
narameters including end of cycle values of the moderator and fuel
temperature coefficients, low boron worths in the HPSI injected water, and
maximum peaking factors in core. Credit was taken for three-dimensional
effects in the return-to-power calculation which was previously done in the
Cycle 7 analysis and is acceptable. Additional conservatisms included
immediate initiation of auxiliary feedwater flow and the use of the runout
value for that flow.

The staff reviewed the radiological consequences of the Main Steamline Break
(MSLB) Inside Containment, since the licensee submittal™ indicated the
possibility of some fuel failure. Although the licensee estimated less than
1 percent fuel failure, his analysis assumed 2 percent of the fuel

failed. The staff analysis conservatively assumed 2 percent fuel failure.
The licensee states that, during the course of a main steam line break (MSLB)
inside containment, the affected steam generator blows dry at 67.6 seconds,
terminating the RCS cooldown. A peak return-to-power is produced at 66.3
seconds, at which time less than 1 percent of the fuel exceeds the

centerline melt temperature limit.

The licensee states that, for the Cycle 8 analysis, pre-trip MSLB inside
containment radiological consequences are bounded by the outside containment
MSLB consequences presented in the Cycle 7 reload license amendment submittal
dated September 1, 1983. The limiting pre-trip Cycle 7 MSLB event results in
estimates of less than 1 percent of the fuel pins experiencing fuel

failure. The licensee conservatively assumed 2 percent fuel failure and
determined the 0-2 hr Exclusion Area Boundary (EAB) thyroid dose to be 81
Rem, within the 10 CFR guideline value of 300 Rem.

The staff has performed an independent analysis of the MSLB inside containment
event, also assuming 2754 MW_ power level, 2 percent fuel failure, 0.2

percent per day containment ?eak rate, and a meteorglogica% diffusion and
transport relative concentration (X/0) of 1.9 x 10" ' sec/m”. Since the
radionuclide inventory due to fuel failed in the SLR would be discharged
within containment and then leaked slowly to the environment, and it
constitutes more than 95% of the released inventory, the 0-2 hr Exclusion

Area Boundary thyroid dose is 5 Rem. This value is a very small fraction of,
and therefore within, the 10 CFR 100 guideline value.
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We conclude that acceptable methods have been employed, conservative input
parameters used and acceptable consequences obtained. We find this analysis
to be acceptable.

2.4.7 Large Break Loss-of-Coolant Accident (LOCA)

The large break LOCA event was reanalyzed to take into account the Towering
of the minimum containment pressures from 14.7 psia to 13.7 psia, the
reduction in the minimum HPSI flow, and the removal of the augmentation
factors. NRC approved LOCA analysis methods were employed and LOCA
acceptance criteria for peak clad temperature and clad oxidation were met
with margin for a peak allowable LHGR of 15.5 kw/ft. We conclude that the
large break LOCA analysis is acceptable as is the continued use of the 15.5
kw/ft LHGR Timit.

2.4.8 Small Break LOCA Event

The small break LOCA was reanalyzed in order to account for differences
between Cycle 8 and the reference analysis. 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 low pressurizer pressure setpoints
for reactor trip and safety injection actuation, and an increase in the
pressure setpoints of the main steam safety valves. 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.

2.4.9 Fuel Handling Accident

The NRC staff analyzed the Fuel Handling Accident inside containment (FHAIC),
since the increased fractional volatile radionuclide gap inventories may be
increased due to the extended burnup (>38,000 MWd/t, batch average at
discharge) to be employed in Cycle 8 beyond the 10% value suggested in Reg.
Guide 1.25 (except for 30% for Kr-85). For the dominant radionuclide, I-131,
a 22% fractional gap activity was used, corresponding to a peak linear heat
generation rate of 15.5 KW/ft and an end-of-cycle (EOC) burnup of 18,100
Mid/t. The 0-2 hr radiological consequences of the FHAIC at the Exclusion
Area Boundary, assuming a,0-2 hr3meteorologica] diffusion and transport
factor, X/Q, of 1.9 x 10-" sec/m~ are 55 Rem to the thyroid and <1 Rem whole
body. These estimates are well within the SRP guideline value and are,
therefore, acceptable.

The staff recognizes that its analysis of the FHAIC contains at least three
very conservative assumptions. Use of a water scrubbing decontamination
factor of only 100 for iodine is one of these assumptions. The others are
neglect of any iodine plateout within the fuel assembly (clad and plenum
internal surfaces), and the assumption that fuel is fissioned at the peak
Tinear heat generation rate throughout Cycle 8.
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3.0 Technical Specification Changes

TS associated with start-up testing and Cycle 8 operation were reviewed as
described herein.

TS 3/4,1.1.1-Shutdown Margin:

The shutdown margin is being lowered, from >4.3% pak/k to 23.5% Ak/k to
accommodate the effects of extended burnup. The Boron Dilution, Excess Load
and Steam Line Break events have been reanalyzed with the revised shutdown
marain and show acceptable results. We conclude that this change is
acceptable.

TS 3/4.1.1.4 Moderator Temperature Coefficient:

The range of the allowed moderator temperature coefficient (MTQA is being
extended €rom .5 to 7 x 1077 4k/k°F and from -2.5 to -2.7 x 107" ak/k/°F to
sccomnodate the longer fuel cycle and extended burnup. Safety analyses have
been altered to inciude the extended range with acceptable results and we
conclude that the change is acceptable. '

TS 4.2.1.4 and Fiaqure 4.,2-1:

The flux peaking augmentation factors have been deleted from this TS and the
axial fuel densification and thermal expansion factor has been reduced from
1.0 percent to 0.2 percent. The justification for these changes is discussed
in Section 1 herein and we find these changes to be acceptable. The
measurement-calculational uncertainty factor has been reduced from 7.0 to 6.2
percent. This is consistent with the Tatest approved evaluation of this
quantity (Reference 4) and is acceptable.

TS Figure 3.2-4:

This figure is beinc 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 3/4.7.1.1 and Table 4.7-1:

A footnote has been added which will permit entry into Mode 3 for the purpose
of determining safety valve operability with a minimum of two operable safety
valves per steam generator. Analyses have been performed to demonstrate that
sufficient relief capacity exists in Mode 3 with only two operable main steam
line safety valves per steam generator. We conclude that this change is
acceptable.

Table 4.7-1 has been revised to define the revised values of the allowable
1ift setpoints for the steam generator safety valves. The revised values are
consistent with or conservative with respect to the values assumed in the
safety analysis and are acceptable. A footnote has been added to TS Table
4.7-1 to allow flexibility among safety valve settings while preserving the
overall relief capability. This change is consistent with the safety
analyses and is acceptable.
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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 pume starts upon receipt of a Safety
Injection Actuation Signal (SIAS) as well as verifying proper valve line-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 licensee has stated5 that the charging pumps, associated boric acid
tanks, boric acid pumps, piping, valves and heat tracing eauipment are
safety-grade and powered by class 1E power supplies and satisfy the
single-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 sgecified
in the TS and is dome guarterly as required by ASME Code Section XI'. Based
on the information ’ submitted by BG&E, 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.

The licensee stated that provision for recirculation for 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
Timiting 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 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 sh?ws that, prior to that time and for the most limitina 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 is 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.
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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
recessitated 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 Tess
than or equal to 80 percent of rated power and in Modes 2 and 3.

In TS 3.1.2.8, "Reactivity Control System - Borated Water Sources," BGAE
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-12 and the refueling
water tank (RWT)." This is to assure the availability of borated water source
to the charainc 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, .

With the combination of two RATs, single failure of power train A will not
affect the operability of boric acid pump-12. 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-12 and the RWT, single failure of
either train A or train B will not disable the gravity feed and the boric
acid pump-12 at the same time. Thus, a water source will be available to the
charging pumps despite any active single failure. But with the combination
of BAT-11 and the RKT, single failure of train A will disable both the
gravity feed and boric acid pump-11 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 operablie."

In response to our inaquiry 0y how the 80 percent power threshold was
established, BG&E explained * 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
addition. 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 licensee's explanation and the reanalysis for the Small Break
LOCA, the proposed changes to the TS are acceptable.
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TS 4.5.2h, “"Surveillance Requirements - ECCS":

In 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 17045 gpm in eac® 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. '

ith the assumed reduction in the HPSI pump flow capacity and crediting &
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 demonstrafed a DNBR value which is greater than the
design 1imit of 1.23. BG&E stated” that 0.1 ft2 remains as the Timiting
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 submitted pump test results6 which 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
limit. In addition, a new TS 4.5.21 would be added to require verification
of HPSI flow at a total head of 2900 ft. on recirculation flow.

We conclude tﬁat these proposed TS changes are acceptable.

7S 3/4.10.1, Shutdown Margin:

In order to facilitate performance of startup testing, the licensee proposes
to alter Specification 4.10.1.2 for both Units 1 and 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 and
tear on equipment.

We find the proposed change to be acceptable. Since those core changes which
might result in a stuck rod occur slowly, 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. The probability of an
overcooling event is not changed and no new accident would be created by the
change. We thus conclude that the margin of safety for the core is not
significantly changed.
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Bases:

The bases for the various Specifications have been revised to make them
consistent with the TS. This is acceptable.

4,0 Startup Testing

The startup testing program is not altered from that in the previous cycle
and is acceptable.

5.0 Environmental Consideration

This amendment involves- a change in the installation or use of a facility
component located 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 cffsite, 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.

6.0 Conclusion

e 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: May 20, 1985
Principal Contributors:
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S. Diab

M. Wohl
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