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The Commission has issued the enclosed Amendment No. 32 to Facility
Operating License No. DPR-53 for the Calvert Cliffs Nuclear Power
Plant Unit No. 1. The amendment consists of changes to the Technical
Specifications in accordance with your requests dated December I and
20, 1977, and March 17, 1978, and supplementing information dated
December 15, 20 and 23, 1977, January 4, 17 and 24, 1978, February 17,
1978, and March 2, 6, 9, 15, 16, 17, 20, and 23, 1978.
The amendment authorizes operation with sleeved guide tubes for the
Control Element Assemblies (CEAs) and revises the Appendix A Technical"
Specifications by:
1. incorporating changes resulting from the analyses of Cycle
3 reload fuel,
2.

authorizing the removal of all part length CEAs, and

3.

changes relating to a new water hole peaking factor.

We agree with the statements made by your staff and by Combustion
Engineering that the sleeving of CEA guide tubes is not considered
a permanent solution to the problem. The performance of the CEA
guide tubes will need to be evaluated at the end of Cycle 3. Your
staff has agreed to provide such an evaluation program, including
the planned inspections of the CEA guide tubes, at least 90 days
prior to CCNPP Unit No. 1 shutdown for the Cycle 4 reload outage.
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Some portions of your proposed Technical Specifications have been
modified to meet our requirements. These modifications have been
discussed with and agreed to by your staff.
Copies of the Safety Evaluation and Notice of Issuance are also
enclosed.
Sincerely,

Robert W. Reid, Chief
Operating Reactors Branch #4
Division of Operating Reactors
Enclosures:
1. Amendment No. U to DPR-53
2. Safety Evaluation
3. Notice
cc w/enclosures:
See next page
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Baltimore Gas and Electric Company

cc w/enclosures:
James A. Biddison, Jr.
General Counsel
G and E Building
Charles Center
Baltimore, Maryland 21203

Mr. Bernard Fowler
President, Board of County
Commissioners
Prince Frederick, Maryland

George F. Trowbridge, Esquire
Shaw, Pittman, Potts and
Trowbri dge
1800 M Street, N. W.
Washington, D, C. 20036
Mr. R. C. L. Olson
Baltimore Gas and Electric Company
Room 922 - G and E Building
Post Office Box 1475
Baltimore, Maryland 21203
Mr. R. M. Douglass, Chief Engineer
Calvert Cliffs Nuclear Power Plant
Baltimore Gas and Electric Company
Lusby, Maryland 20657
Bechtel Power Corporation
ATTN: Mr. J. C. Judd
Chief Nuclear Engineer
15740 Shady Grove Road
Gaithersburg, Maryland 20760
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Chief, Energy Systems Analyses
Branch (AW-459)
Office of Radiation Programs
U. S. Environmental Protection Agency
Room 645, East Tower
401 M Street, S. W.
Washington, D. C. 20460
U. S. Environmental Protection Agency
Region III Office
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P. 0. Box 500
Windsor, Connecticut 06095
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UNITED STATES

•NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20555

BALTIMORE GAS & ELECTRIC COMPANY
DOCKET NO.

50-317

CALVERT CLIFFS NUCLEAR POWER PLANT, UNIT NO.

1

AMENDMENT TO FACILITY OPERATING LICENSE
AmTendment No. 32
License No. DPR-53
1. The Nuclear Regulatory Commission (the Commission) has found that:
A.

The applications for amendment by Baltimore Gas & Electric
Company (the licensee) dated December 1 and 20, 1977 and
March 17, 1978, as supplemented, 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;

S. 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.

-22.

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.32 , 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

c r te'Ilo,
V

'r., Ac ing Assistant

Director for Operating Reactors
Division of Operating Reactors

Attachment:
Changes to the Technical
Specifications
Date of Issuance:

March 31,

1978

ATTACHMENT TO LICENSE AMENDMENT NO.32
FACILITY 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 area of change. The
corresponding overleaf pages are also provided to maintain document
completeness.
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IV

Amendment No. Z7, 26

LIMITING SAFETY SYSTEM SETTINGS
BASES
The Thermal Margin/Low Pressure trip setpoints are derived from the
core safety limits through application of appropriate allowances for
equipment response time, measurement uncertainties and processing error.
A safety margin is provided which includes: an allowance of 5% of
RATED THERMAL POWER to compensate for potential power measurement error;
an allowance of 2°F to compensate for potential temperature measurement
uncertainty; and a further allowance of 52 psia to compensate for
pressure measurement error, trip system processing error, and time delay
associated with providing effective termination of the occurrence that
exhibits the most rapid decrease in margin to the safety limit. The 52
psia allowance is made up of a 22 psia pressure measurement allowance
and a 30 psia time delay allowance.
Loss of Turbine
A Loss of Turbine trip causes a direct reactor trip when operating
above 15% of RATED THERMAL POWER. This trip provides turbine protection,
reduces the severity of the ensuing transient and helps avoid the lifting
of the main steam line safety valves during the ensuing transient, thus
extending the service life of these valves. No credit was taken in the
accident analyses for operation of this trip. Its functional capability
at the specified trip setting is required to enhance the overall
reliability of the Reactor Protection System.
Rate of Change of Power-High
The Rate of Change of Power-High trip is provided to protect the core
during startup operations and its use serves as a backup to the administra
tively enforced startup rate limit. Its trip setpoint does not correspond
to a Safety Limit and no credit was taken in the accident analyses for
operation of this trip. Its functional capability at the specified trip
setting is required to enhance the overall reliability of the Reactor
Protection System.
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Amendment No.

11,

32

3/4.1

REACTIVITY CONTROL SYSTEMS

3/4.1.1

BORATION CONTROL

SHUTDOWN MARGIN - T avg > 200OF

LIMITING CONDITION FOR OPERATION
3.1.1.1

The SHUTDOWN MARGIN shall be > 3.4% Ak/k.

APPLICABILITY:

MODES 1, 2*, 3 and 4.

ACTION:
With the SHUTDOWN MARGIN < 3.4% Ak/k, immediately initiate and continue
boration at > 40 gpm of 1720 ppm boric acid solution or equivalent until
the required SHUTDOWN MARGIN is restored.
SURVEILLANCE REQUIREMENTS
4.1.1.1.1
a.

b.

c.

d.

*

#
##

The SHUTDOWN MARGIN shall be determined to be > 3.4% Ak/k:
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 SHUTDOWN MARGIN shall be increased by an amount at
least equal to the withdrawn worth of the immovable or untrippable
CEA(s).
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.
When in MODE 2##, within 4 hours prior to achieving reactor
criticality by verifying that the predicted critical CEA
position is within the limits of Specification 3.1.3.6.
Prior to initial operation above 5% RATED THERMAL POWER after
each fuel loading, by consideration of the factors of e below,
with the CEA groups at the Transient Insertion Limits of
Specification 3.1.3.6.

See Special Test Exception 3.10.1.
With K
< 1.0.
With Keff < 1 .0 .
Keff
t
i
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3/4 1-1

Amendment No. 77, 32

REACTIVITY CONTROL SYSTEMS

SURVEILLANCE REQUIREMENTS (Continued)

e.

When in MODES 3 or 4, at least once per 24 hours by con
sideration of the following factors:
1.
2.
3.
4.
5.
6.

Reactor coolant system boron concentration,
CEA position,
Reactor coolant system average temperature,
Fuel burnup based on gross thermal energy generation,
Xenon concentration, and
Samarium concentration.

4.1.1.1.2 The overall core reactivity balance shall be compared to
predicted values to demonstrate agreement within + 1.0% Ak/k at least
once per 31 Effective Full Power Days (EFPD).
ThTs comparison shall
consider at least those factors stated in Specification 4.1.1.1.1.e,
aboie. The predicted reactivity values shall be adjusted (normalized)
to correspond to the actual core conditions prior to exceeding a fuel
burnup of 60 Effective Full Power Days after each fuel loading.
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3/4 1-2

IREACTIVITY CONTROL SYSTEMS
I TMTTTN(

CONDITION FOR OPERATION
]IMITING CONDITION FOR OPERATION
h

2.

g.

Declare the CEA inoperable. After declaring the CEA
inoperable, POWER OPERATION may continue for up to 7 days
per occurrence with a total accumulated time of < 14
days per calendar year provided the remainder of-the CEAs
in the group with the inoperable CEA are aligned to
within 7.5 inches of the inoperable CEA while maintaining
the allowable CEA sequence and insertion limits shown on
Figure 3.1-2; the THERMAL POWER level shall be restricted
pursuant to Specification 3.1.3.6 during subsequent
operation.

With more than one full length CEA inoperable or misaligned
from any other CEA in its group by 15 inches (indicated posi
tion) or more, be in at least at least HOT STANDBY within 6
hours.

SURVEILLANCE REQUIREMENTS

4.1.3.1.1 The position of each full length CEA shall be determined to
be within 7.5 inches (indicated position) of all other CEAs in its group
at least once per 12 hours except during time intervals when the Deviation
Circuit and/or CEA Motion Inhibit are inoperable, then verify the individual
CEA positions at least once per 4 hours.
4.1.3.1.2 Each full length CEA not fully inserted shall be determined
to be OPERABLE by inserting it at least 7.5 inches at least once per 31
days.
4.1.3.1.3 The CEA Motion
least once per 31 days by
circuit maintains the CEA
Specification 3.1.3.6 and
being misaligned from all
(indicated position).

CALVERT CLIFFS - UNIT 1

Inhibit shall be demonstrated OPERABLE at
a functional test which verifies that the
group overlap and sequencing requirements of
that the circuit also prevents any CEA from
other CEAs in its group by more than 7.5 inches

3/4 1-I19

Amendment No. 28
I

This page intentionally left blank.
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Amendment No.

21, 7$,
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REACTIVITY CONTROL SYSTEMS
POSITION INDICATOR CHANNELS
LIMITING CONDITION FOR OPERATION
3.1.3.3 All shutdown and regulating CEA reed switch position indicator
channels and CEA pulse counting position indicator channels shall be
OPERABLE and capable of determining the absolute CEA positions within +
2.25 inches.
APPLICABILITY:

MODES 1 and 2.

ACTION:
a.

Deleted

b.

With a maximum of one reed switch position indicator channel
per group or one pulse counting posi-tion indicator channel per
group inoperable and the CEA(s) with the inoperable position
indicator channel partially inserted, within 6 hours either:
1.

Restore the inoperable position indicator channel to
OPERABLE status, or

2.

Be in at least HOT STANDBY,

3.

Reduce THERMAL POWER to < 70% of the maximum allowable
THERMAL POWER level for the existing Reactor Coolant Pump
combination; if negative reactivity insertion is required
to reduce THERMAL POWER, boration shall be used. Opera
tion at or below this reduced THERMAL POWER level may
continue provided that within the next 4 hours either:
a)

or

The..CEA group(s) with the inoperable position indi
cator is fully withdrawn while maintaining the
withdrawal sequence required by Specification 3.1.3.6
and when this CEA group reaches its fully withdrawn
position, the "Full Out" limit of the CEA with the
inoperable position ind'icator is actuated and verifies
Subsequent to fully
this CEA to be fully withdrawn.
withdrawing this CEA group(s), the THERMAL POWER
level may be returned to a level consistent with all
other applicable specifications; or
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3/4 1-21

Amendment No.-32

j

REACTIVITY CONTROL SYSTEMS
LIMITING CONDITION FOR OPERATION
b)

c.

d.

The CEA group(s) with the inoperable position indi
cator is fully inserted, and subsequently maintained
fully inserted, while maintaining the withdrawal
sequence and THERMAL POWER level required by Speci
fication 3.1.3.6 and when this CEA group reaches
its fully inserted position, the "Full In" limit of
the CEA with the inoperable position indicator is
actuated and verifies this CEA to be fully inserted.
Subsequent operation shall be within the limits of
Specification 3.1.3.6.

With a maximum of one reed switch position indicator channel
per group or one pulse counting position indicator channel per
group inoperable and the CEA(s) with the inoperable position
indicator channel at either its fully inserted position or
fully withdrawn position, operation may continue provided:
1.

The position of this CEA is verified immediately and at
least once per 12 hours thereafter by its "Full In" or
"Full Out" limit (as applicable),

2.

The fully inserted or fully withdrawn (as applicable)
CEA group(s) containing the inoperable position indicator
channel is subsequently maintained fully inserted or
fully withdrawn (as applicable), and

3.

Subsequent operation is within the limits of Specifica
tion 3.1.3.6.

With more than one pulse counting position indicator channels
inoperable, operation in MODES 1 and 2 may continue for up to
24 hours provided all of the reed switch position indicator
channels are OPERABLE.

SURVEILLANCE REQUIREMENTS
4.1.3.3 Each position indicator channel shaHl be determined to be
OPERABLE by verifying the pulse counting position indicator channels and
the reed switch position indicator channels agree within 4.5 inches at
least once per 12 hours except during time intervals when the Deviation
circuit is inoperable, then compare the pulse counting position indicator
and reed switch position indicator channels at least once per 4 hours.
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3/4 1-22

REACTIVITY CONTROL SYSTEMS
CEA DROP TIME
LIMITING CONDITION FOR OPERATION
3.1.3.4 The individual full length (shutdown and control) CEA drop time,
from a fully withdrawn position, shall be < 2.5 seconds from when the
electrical power is interrupted to the CEA drive mechanism until the CEA
reaches its 90 percent insertion position with:
a.

Tavg > 515 0 F, and

b.

All reactor coolant pumps operating.

APPLICABILITY:

MODES 1 and 2.

ACTION:
a.

With the drop time of any full length CEA determined to exceed
the above limit, restore the CEA drop time to within the above
limit prior to proceeding to MODE 1 or 2.

b.

With the CEA drop times within limits but determined at less than
full reactor coolant flow, operation may proceed provided
THERMAL POWER is restricted to less than or equal to the
maximum THERMAL POWER level allowable for the reactor coolant
pump combination operating at the time of CEA drop time
determination.

SURVEILLANCE REQUIREMENTS
4.1.3.4

The CEA drop time of full length CEAs shall be demonstrated

through measurement prior to reactor criticality:

b.

For all CEAs following each removal of the reactor vessel head,
For specifically affected individual CEAs following any main
tenance on or modification to the CEA drive system which could
affect the drop time of those specific CEAs, and

c.

At least once per 18 months.

a.
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3/4 1-23

Amendment No.

32

REACTIVITY CONTROL SYSTEMS
SHUTDOWN CEA INSERTION LIMIT
LIMITING CONDITION FOR OPERATION

3.1.3.5

All shutdown CEAs shall be withdrawn to at least 129.0 inches.

APPLICABILITY:

I

MODES 1 and 2*#.

ACTION:
With a maximum of one shutdown CEA withdrawn, except for surveillance
testing pursuant to Specification 4.1.3.1.2, to less than 129.0 inches,
within one hour either:
a.

Withdraw the CEA to at least 129.0 inches,

or

b.

Declare the CEA inoperable and apply Specification 3.1.3.1.

SURVEILLANCE REQUIREMENTS

4.1.3.5 Each shutdown CEA shall be determined to be withdrawn to at
least 129.0 inches:

a.

Within 15 minutes prior to withdrawal of any CEAs in regulat
ing groups during an approach to reactor criticality, and

b.

At least once per 12 hours thereafter.

See Special Test Exception 3.10.2.
#With Keff

>

1.0.
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3/4 1-24

Amendment No. 28

I

-N.---,

POWER DISTRIBUTION LIMITS

3/4.2

LINEAR HEAT RATE
LIMITING CONDITION FOR OPERATION

The linear heat rate shall not exceed the limits shown on Figure

3.2.1
3.2-1.

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
the power dependent control limits of Figure 3.2-2, within 15 minutes
initiate corrective action to reduce the linear heat rate to within the
limits and either:
a.

Restore the linear heat rate to within its limits within one
hour, or

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.

Verifying at least once per 31 days that the AXIAL SHAPE INDEX
alarm setpoints are adjusted to within the limits shown on
Figure 3.2-2.

b.

Verifying at least once per 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:
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3/4 2-1

Amendment No.

21

POWER DISTRIBUTION LIMITS
SURVEILLANCE REQUIREMENTS (Continued)
L

17.085

x Mx N

where:
1.

L is the maximum allowable linear heat rate as determined
from Figure 3.2-1 and is based on the core average
burnup at the time of the latest incore flux map.

2.

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

3.

N is the maximum allowable fraction of RATED THERMAL
POWER as determined by Figure 3.2-3.

4.2.1.4
Incore Detector Monitoring System - The incore detector moni
toring system may be used for 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
distribution map which shall be updated at least once per 31
days of accumulated operation in MODE 1.

b.

Have their alarm setpoint adjusted to less than or equal to the
limits shown on Figure 3.2-1 when the following factors are
appropriately included in the setting of these alarms:
1.

Flux peaking augmentation factors as shown in Figure
4.2-1,

2.

A measurement-calculational

3.

An engineering uncertainty factor of 1.03,

4.

A linear heat rate Uncertainty factor of 1.01 due to axial
fuel densification and thermal expansion,

5.

A THERMAL POWER measurement uncertainty factor of 1.02, and

6.

A water hole peaking factor of 1.005.
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uncertainty factor of 1.10,

Amendment No.

77, 74,

32
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POWER DISTRIBUTION LIMITS
FxT
FACTOR - -T
TOTAL PLANAR RADIAL PEAKING

ITMITTNG CONDITION FOR OPERATION
LIMITING CONDITION FOR OPERATION
,defined
3.2.2 The calculated value of FT
1.54.
<
limited to
APPLICABILITY:

as FxT = Fxy(l+Tq ), shall be

I

MODE 1*.

ACTION:
With FTxy > 1.54, within 6 hours either:
a.

ReducT THERMAL POWER to bring the combination of THERMAL POWER
to within the limits of Figure 3.2-3 and withdraw the
and F
full •ngth CEAs to or beyond the Long Term Steady State
Insertion Limits of Specification 3.1.3.6; or

b.

Be in at least HOT STANDBY.

I

SURVEILLANCE REQUIREMENTS
4.2.2.1

The provisions of Specification 4.0.4 are not applicable.

4.2.2.2 FyTxy shall bet calculated by the expression Fy = Fxy (x+Tq) and
shall be determined to be within its limit 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

FT
xy

the AZIMUTHAL POWER TILT (T q) is > 0.030.

I

*See Special Test Exception 3.10.2.
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POWER DISTRIBUTION LIMITS
SURVEILLANCE REQUIREMENTS (Continued)
4.2.2.3 Fxy shall be determined each time a calculation of FxTxy is required
by using the incore detectors to obtain a power distribution map with all
full length CEAs at or above the Long Term Steady State Insertion Limit
for the existing Reactor Coolant Pump combination. This determination
shall be limited to core planes between 15% and 85% of full core height
inclusive and shall exclude regions influenced by grid effects.
4.2.2.4

1

a calculation of FTxy is required
Tq shall be determined each time
T

and the value of Tqused to determine FTX

CALVERT CLIFFS - UNIT 1
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POWER DISTRIBUTION LIMITS
TOTAL INTEGRATED RADIAL PEAKING FACTOR - FT

Fr
LIMITING CONDITION FOR OPERATION
3.2.3

The calculated value of FrT

limited to < 1.445.
APPLICABILITY:

defined as FrT = F (l+Tq),
r

r

r

shall be

q

MODE 1*.

ACTION:
With FT > 1.445, within 6 hours either:
a.

Reduct THERMAL POWER to bring the combination of THERMAL POWER
and F to within the limits of Figure 3.2-3 and withdraw the
full length CEAs to or beyond the Long Term Steady State
Insertion Limits of Specification 3.1.3.6; or

b.

Be in at least HOT STANDBY.

SURVEI LLANCE REQUIREMENTS
4.2.3.1

The provisions of Specification 4.0.4 are not applicable.

4.2.3.2 FT shall be calculated by the expression FT = F (1+T ) and FT
shall be determined to be within its limit at the fllow=ng
F
Itervals
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.

*See Special Test Exception 3.10.2.
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SURVEILLANCE REQUIREMENTS (Continued)
4.2.3.3 F

shall be determined each time a calculation of FT is required

r

r

!by using the incore detectors to obtain a power distribution map with
all full length CEAs at or above the Long Term Steady State Insertion
Limit for the existing Reactor Coolant Pump combination.
shall be determined each time a calculation of FT is required
q
T
r
and the value of T used to determine Fr shall be the measured value of T
4.2.3.4

T

Iq
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POWER DISTRIBUTION LIMITS
AZIMUTHAL POWER TILT - Tq

LIMITING 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
but < 0.1o, either correct the power tilt within two be > 0.030
determine within the next 2 hours and at least once hours or
per subse
quent 8 hours, that the TOTAL PLANAR RADIAL PEAKING FACTOR (FTy)
and the TOTAL INTEGRATED RADIAL PEAKING FACTOR (Fr)
are within
the limits of Specifications 3.2.2 and 3.2.3.

b.

With the indicated AZIMUTHAL POWER TILT determined
to
operation may proceed for up to 2 hours provided that be > 0.10,
the TOTAL
INTEGRATED RADIAL PEAKING FACTOR (FT) and TOTAL PLANAR
RADIAL
PEAKING FACTOR (Fxy) 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
the maximum allowable THERMAL POWER level for the < 20% of
existing
Reactor Coolant Pump combination.

SURVEILLANCE REQUIREMENT
4.2.4.1
4.2.4.2

The provisions of Specification 4.0.4 are not applicable.
The AZIMUTHAL POWER TILT shall be determined to be
within the

limit by:
a.
b.

Calculating the tilt at least once per 12 hours, and
Using the incore detectors to determine the AZIMUTHAL
TILT at least once per 12 hours when one excore channelPOWER
inoperable and THERMAL POWER IS > 75% of RATED THERMAL is
POWER.

See Special Test Exception 3.10.2.
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POWER DISTRIBUTION LIMITS
FUEL RESIDENCE TIME
LIMITING CONDITION FOR OPERATION
3.2.5 The additional core average fuel burnup accumulated during fuel
cycle 3 shall be limited to < 310 Effective Full Power Days.
APPLICABILITY:

I

MODE l.

ACTION:
With the additional core average fuel burnup accumulated during fuel
cycle 3 determined to exceed 310 Effective Full Power Days, be in at
least HOT STANDBY within the next 6 hours.

I

SURVEILLANCE REQUIREMENTS

4.2.5 The core average fuel burnup, based on gross thermal energy
generation, shall be determined by calculation at-least once per 31
days.
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POWER DISTRIBUTION LIMITS
DNB PARAMETERS
LIMIITING CONDITION FOR OPERATION
3.2.6

The following DNB related parameters shall
be maintained within

the limits shown on Table 3.2-1:

I

a.

Cold Leg Temperature

b.

Pressurizer Pressure

c.

Reactor Coolant System Total Flow Rate

d.

AXIAL SHAPE INDEX

APRLICABILITY:

MODE 1.

ACTIONi:
With any of the above parameters exceeding
its limit, restore
the parameter
to within its limit within 2 hours or reduce
THERMAL POWER to less
than 5%
of RATED THERMAL POWER within the next 4
hours.
SURVEILLANCE REQUIREMENTS
4.2.6.1 Each of the parameters of Table
3.2-1 shall be verified to be
within their limits at least once per 12
hours.
4.2.6.2 The Reactor Coolant System total flow rate shall be
determined
to be within its limit by measurement at
least once per 18 months.
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I
I

I

TABLE 3.3-1 (Continued)
ACTION STATEMENTS

Within one hour, all functional units receiving an
input from the inoperable channel are also placed in
the same condition (either bypassed or tripped, as
applicable) as that required by a. above for the
inoperable channel.

c.

The Minimum Channels OPERABLE requirement is met;
however, one additional channel may be bypassed for
up to 48 hours while performing tests and maintenance
on that channel provided the other inoperable channel
is placed in the tripped condition.

With the number of channels OPERABLE one less than required
by the Minimum Channels OPERABLE requirement, verify compli
ance with the SHUTDOWN MARGIN requirements of Specification
3.1.1.1 or 3.1.1.2, as applicable, within 1 hour
and at least once per 12 hours thereafter.

ACTION 3

ACTION 4

b.

-

With the number of channels OPERABLE one less than required
by the Minimum Channels OPERABLE requirement, be in HOT
STANDBY within 6 hours; however, one channel may be
bypassed for up to I hour for surveillance testing per
Specification 4.3.1.1.
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TABLE 3.3-2
REACTOR PROTECTIVE INSTRUMENTATION RESPONSE TIMES
p
m

FUNCTIONAL UNIT

RESPONSE TIME

to

1. Manual Reactor Trip

Not Applicable

2.

Power Level - High

* 0.40 seconds*# and < 5.0 seconds##

3.

Reactor Coolant Flow - Low

<

0.65 seconds

4.

Pressurizer Pressure - High

<

0.90 seconds

5.

Containment Pressure - High

* 0.90 seconds

6.

Steam Generator Pressure - Low

<

0.90 seconds

7.

Steam Generator Water Level - Low

<

0.90 seconds

8.

Axial Flux Offset

* 0.40 seconds*# and < 5.0 seconds##

9.

Thermal Margin/Low Pressure

<

Loss of Turbine--Hydraulic
Fluid Pressure - Low

Not Applicable

Wide Range Logarithmic Neutron Flux Monitor

Not Applicable

--4

(A

10.

11.
?r
0L
(D

C+

DO

0.90 seconds*# and < 5.0 seconds##

*Neutron detectors are exempt from response time testing. Response time of the neutron flux signal portion
of the channel shall be measured from detector output or input of first electronic component in channel.
#Response time does not include contribution of RTDs.
##RTD response time only. This value is equivalent to the time interval required for the RTDs output
to achieve 63.2% of its total change when subjected to a step change in RTD temperature.

I

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(s).
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 1720
ppm boric acid solution or its equivalent untiT 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 1720 ppm boric
acid solution or its equivalent until the SHUTDOWN MARGIN re
quired 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 with
in 24 hours prior to reducing the SHUTDOWN MARGIN to less than the limits
of Specification 3.1.1.1.
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SPECIAL TEST EXCEPTIONS

GROUP HEIGHT, INSERTION AND POWER DISTRIBUTION LIMITS
LIMITING CONDITION FOR OPERATION

3.10.2 The group height, insertion and power distribution limits of
Specifications 3.1.1.4, 3.1.3.1, 3.1.3.2, 3.1.3.5, 3.1.3.6, 3.1.3.7,
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 the test power plateau
which shall not exceed 85% of RATED THERMAL POWER, 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 limits of Specification 3.2.1 being exceeded while the
requirements of Specifications 3.1.1.4, 3.1.3.1, 3.1.3.2, 3.1.3.5,
3.1.3.6, 3.1.3.7, 3.2.2, 3.2.3 and 3.2.4 are suspended, either:
a.

Reduce THERMAL POWER sufficiently to satisfy the requirements
of Specification 3.2.1, or

b.

Be in HOT STANDBY wthin 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, 3.1.3.2, 3.1.3.5, 3.1.3.6, 3.1.3.7, 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,
3.1.3.1, 3.1.3.2, 3.1.3.5, 3.1.3.6, 3.1.3.7, 3.2.2, 3.2.3 or 3.2.4 are
suspended.
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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 most
restrictive condition occurs at EOL, with T
at no 1d
operating
temperature, and is associated with a postulgied steam line break accident
and'resulting uncontrolled RCS cooldown.
In the analysis of this accident,
a minimum SHUTDOWN MARGIN of 3.4% Ak/k is initially required to control
the reactivity transient. Accordingly, the SHUTDOWN MARGIN requirement is
based upon this limiting condition and is consistent with FSAR safety
analysis assumptions.
With T
< 200'F, the reactivity transients result
ing from any postulated accidiX? are minimal and a 1% Ak/k shutdown
margin provides adequate protection.
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.
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REACTIVITY CONTROL SYSTEMS

BASES

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
515'F. This limitation is required to ensure 1) the moderotor 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 RTNDT temperature.
3/4.1.2

BORATION SYSTEMS

The boron injection system ensures that negative reactivity control
isavailable during each mode of facility operation. 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 0 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 inoperable. 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
SHUTDOWN MARGIN from all operating conditions of 1.0% 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
3813 gallons of 7.25% boric acid solution from the boric acid tanks
or 47,204 gallons of 1720 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.
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 restric
tions prohibiting CORE ALTERATIONS and positive reactivity change in the
event the single injection system becomes inoperable.
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IREACTIVITY CONTROL SYSTEMS
BASES

The maximum CEA drop time restriction is consistent with the assumed
Measurement with T as > 515°F
CEA drop time used in the safety analyses.
ensures that the msured
operating
pumps
and with all reactor coolant
times experienced during
insertion
of
representative
drop times will be
a reactor trip at operating conditions.
The LSSS setpoints and the power distribution LCOs were generated
based upon a core burnup which would be achieved with the core operating
in an essentially unrodded configuration. Therefore, the CEA insertion
limit specifications require that during MODES 1 and 2, the full length
The amount of CEA insertion permitted
CEAs be nearly fully withdrawn.
unrodded burnup assumption but will
the
upon
effect
significant
have a
still provide sufficient reactivity control. The Transient Insertion
Limits of Specification 3.1.3.6 are provided to ensure that (1) acceptable
power distribution limits are maintained, (2) the minimum SHUTDOWN
MARGIN is maintained, and (3) the potential effects of a CEA ejection
accident are limited to acceptable levels; however, long term operation
at these insertion limits could have adverse effects on core power
distribution during subsequent operation in an unrodded configuration.
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3/4.2

POWER DISTRIBUTION LIMITS

BASES

3/4.2.1

LINEAR HEAT RATE

The limitation on linear heat rate ensures that in the event of a
LOCA, the peak temperature of the fuel cladding will not expeed 2200'F.
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 verifying that the linear heat rate does not exceed its
limits. The Excore Detector Monitoring System performs this function by
continuously monitoring the AXIAL 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 system and in estab
lishing the AXIAL SHAPE INDEX limits, the following assumptions are made:
1) the CEA insertion limits of Specifications 3.1.3.5 and 3.1.3.6
are satisfied, 2) the flux peaking augmentation factors are as shown in
Figure 4.2-1, 3) the AZIMUTHAL POWER TILT restrictions of Specification
3.2.4 are satisfied, and 4) the TOTAL PLANAR RADIAL PEAKING FACTOR does
not exceed the limits of Specification 3.2.2.
The Incore Detector Monitoring System continuously provides a
direct measure of the peaking factors and the alarms which have been
established for the individual incore detector segments ensure that the
peak linear heat rates will be maintained within the allowable limits of
Figure 3.2-1. The setpoints for these alarms include allowances, set in
the conservative directions, for 1) flux peaking augmentation factors as
shown in Figure 4.2-1, 2) a measurement-calculational uncertainty
factor of 1.10, 3) an engineering uncertainty factor of 1.03, 4) an
allowance of 1.01 for axial fuel densification and thermal expansion,
5) a THERMAL POWER measurement uncertainty factor of 1.02, and 6) a water
hole peaking factor of 1.005.
3/4.2.2, 3/4.2.3 and 3/4.2.4 TOTAL PLANAR AND INTEGRATED RADIAL PEAKING
FACTORS - FTxy AND FTrqAND AZIMUTHAL POWER TILT - T
The limitations on FT and T are provided to ensure that the assump
tions used in the analysis for establishing the Linear Heat Rate and Local
Power Density - High LCOs and LSSS setpoints remain valid during opera
tion at thi various allowable CEA group insertion limits. The limita
tions on Fr and Tq are provided to ensure that the assumptions used in
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POWER DISTRIBUTION LIMITS
BASES
the analysis establishing the DNB Margin LCO, and Thermal Margin/Low
Pressure LSSS setpoints remain valid duringToperttion at the various
allowable CEA group insertion limits.
If F , F or T exceed their
basic limitations, operation may continue uner the additional restric
tions imposed by the ACTION statements since these additional restric
tions provide adequate provisions to assure that the assumptions used
in establishing the Linear Heat Rate, Thermal Margin/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, sub
sequent operation would be restricted to only those operations required
to identify the cause of this unexpected tilt.
The value of T that must be used in the equation FT
xy
and Fr = Fr (l+T q) ?s the measured tilt.

F
(1+ T
q
xy

The surveillance requirements for verifying that F xT
dT
r
Tq
within their limits provide assurance that the actualTVYneTs tf F q Fr
and T do not exceed the assumed values.
Verifying F
and F afWr
each ?uel loading prior to exceeding 75% of RATED THEMAL POWER provides
additional assurance that the core was properly loaded.
3/4.2.4

FUEL RESIDENCE TIME

The limitation on fuel burnup during the third fuel cycle insures
that fuel cladding collapse will not occur. Performance data from
similar fuel rods and analyses of the installed fuel rods show that
cladding collapse will not occur in the limiting batch until well beyond
the proposed third cycle of operation.
However, operation beyond the
specified third cycle fuel burnup limitation will require further analyses.
3/4.2.5

DNB PARAMETERS

The limits on the DNB related parameters assure that each of the
parameters are maintained within the normal steady state envelope of
operation assumed in the transient and accident analyses.
The limits are
consistent with the safety analyses assumptions and have been analytically
demonstrated adequate to maintain a minimum DNBR of 1.30 throughout each
analyzed transient.
The 12 hour periodic surveillance of these parameters through instru
ment readout is sufficient to ensure that the parameters are restored
within their limits 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 provide sufficient verification of flow rate on a
12 hour basis.
CALVERT CLIFFS - UNIT 1
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IDESIGN FEATURES

DESIGN PRESSURE AND TEMPERATURE
5.2.2 The reactor containment building is designed and shall be main
tained for a maximum internal pressure of 50 psig and a temperature of
276 0 F.
5.3

REACTOR CORE

FUEL ASSEMBLIES
5.3.1 The reactor core shall contain 217 fuel assemblies with each fuel
assembly containing a maximum of 176 fuel rods clad with Zircaloy-4.
Each fuel rod shall have a nominal active fuel length of 136.7 inches
and contain a maximum total weight of 3000 grams uranium. The initial
core loading shall have a maximum enrichment of 2.99 weight percent
U-235.
Reload fuel shall be similar in physical design to the initial
core loading and shall have a maximum enrichment of 3.7 weight percent
U-235.

CONTROL ELEMENT ASSEMBLIES
5.3.2 The reactor core shall contain 77 full length and no part length
control element assemblies.
5.4

REACTOR COOLANT SYSTEM

DESIGN PRESSURE AND TEMPERATURE
5.4.1

The reactor coolant system is designed and shall be maintained:
a.

In accordance with the code requirements specified in Section
4.2 of the FSAR with allowance for normal degradation pursuant
of the applicable Surveillance Requirements,

b.

For a pressure of 2500 psia, and

c.

For a temperature of 650 0 F, except for the pressurizer which
is 700'F.
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UNITED STATES

NUCLEAR REGULATORY COMMISSION
WASHINGTON D. C. 20555

SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION
SUPPORTING AMENDMENT NO. 32

TO LICENSE NO.

DPR-53

BALTIMORE GAS AND ELECTRIC COMPANY
CALVERT CLIFFS NUCLEAR POWER PLANT UNIT NO. 1
DOCKET NO.

1.0

50-317

INTRODUCTION
By applications dated December 1 and 20, 1977, and March 17,
supplemental information dated December 15, 20, and 23, 1977, 1978, and
January 4,
17 and 24, 1978, February 17, 1978, and March 2, 6, 9, 15,
16, 17,
20, and 23, 1978, Baltimore Gas and Electric Company (BG&E
or the
licensee) requested an amendment to Facility Operating License
No.
DPR-53 for the Calvert Cliffs Nuclear Power Plant (CCNPP)
Unit No. 1.
The amendment request consisted of:
Approval to operate with sleeved Control Element Assembly
(CEA) guide tubes;
Technical Specification (TS) changes resulting from the
analyses of Cycle 3 reload fuel;
TS changes authorizing the removal of all part length
control element assemblies (PLCEAs); and
TS changes to include consideration of a new water hole
peaking factor.
The associated specific TS changes are described in section
4.0 of
this Safety Evaluation (SE).

2.0

BACKGROUND
BG&E proposed its,?'iginal Cycle 3 reload plan by letter dated
December 1, 1977.
In December, 1977, we were informed that
bustion Engineering (CE) had discovered cracks and worn areas Com
in the
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CEA guide tubes at the ,o1tion where the CEA tips were positioned
This discovery was made at the Millstone
9
when fuy withdawn.
Unit No. 2 facility.( 2'8 :9) Similar CEA guide tube wear has been
found in other CE designed reactors including CCNPP Unit No. 1.
On January 6, 1978(9) the Commission issued Amendment No. 28 authori
zing the insertion of the CEA's three inches to provide a new wear
surface.
During the early part of the refueling outage, fuel examinations
lead BG&E to propose the sleeving of 93 fuel assemblies.(ll,20)
The evaluation of sleeving CEA guide tubes is presented in section
3.1 of this SE.
CEA guide tube wear considerations dictated a loading pattern for
Cycle 3 different than that originally proposed in Reference 1. The
evaluation of this revised loading pattern(15,20) is presented in
section 3.2 of this SE.
In a further effort to limit CEA guide tube wear, BG&E has proposed
the removal of all PLCEAs.(16,18) The evaluation of the removal of
all, PLCEAs is presented in section 3.3 of this SE.
In December, 1977, we were notified that a new peaking model developed
by CE indicated that water hole peaking in the fuel assemblies is
BG&E has prop sed that the TS
4.6% higher than previously analyzed.
The evaluation
be changed to incorporate the new limits.(3,12,1 4 ,21)
SE.
this
of
3.4
of water hole peaking is presented in section
In the Reference 1 application, one of the TS changes BG&E requested
was to provide for clarification of the Reactor Protection System
We have evaluated this
(RPS) response time test requirements.
SE.
this
of
3.8
action in section
BG&E also requested a new clarifying footnote for TS Table 3.2-1,
We concluded a change in the basis will accomplish
DNB Parameters.
BG&E agreed to our proposed change
the same goal of clarification.
to TS Basis 3/4.2.5.
The rated power
CCNPP Unit No. 1 is licensed to operate at 2700 MWt.
3.
Cycle
for
same
the
remain
and all operating conditions
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3.0

EVALUATION

3.1

CEA GUIDE TUBE INTEGRITY
Indications of significant wear in the CEA guide tubes of fuel assemblies
were found during the fuel inspection program following Millstone
Unit No. 2 Cycle 1. The guide tube wear has been observed at the
location of the control rod tips in the "full up" position, Subse
quent inspections of discharged fuel at CCNPP Unit No. 1 and other
operating reactors supplied by Combustion Engineering have produced
The guide tubes serve in a dual capacity as
similar indications.
the primary structural members of the fuel assembly and as guiding
channels for the control rods during insertion.
Considering these findings, BG&E instituted an eddy current testing
(ECT) program to quantify the extent of wear experienced during
Cycles I and 2. This program was developed to assess the thermal
hydraulic performance and structural integrity of fuel assemblies
The observations were
with worn guide tubes for service in Cycle 3.
ability
of the core to
the
incorporated in analyses to demonstrate
the
CEAs to scram,
of
ability
maintain its coolable geometry and the
concluded that
has
licensee
The
as required by the safety analyses.
safely. 9)
operated
be
can
tubes
guide
worn
with
assemblies
fuel
assemblies
217
fuel
93
of
to
modify
has
decided
However, the licensee
in the core by an addition of a stainless steel sleeve to restore
lost structural margins and provide operational flexibility.
Combustion Engineering has developed a method of reinforcing worn
guide tubes by using thin stainless steel sleeves. The sleeves are
inserted within the guide tubes, bridging the worn cross-sections,
thus providing a significant increase of strength and stiffness.
The sleeves are made of type 304 stainless steel, slightly cold
worked to provide a yield strength of over 60,000 psi. They are
chromium plated on the ID and on the upper part of the OD to improve
wear resistance. The sleeves extend from the top of the guide tube
to several inches below the area where the wear has occurred. The
sleeves are securely fastened in place by mechanically "bulging"
both the sleeve and the guide tube at the lower end of the sleeve.
This "bulge" extends for approximately one inch axially, and results
in diametral expansions of the guide tuhe:- of a few hundredths of
an inch on new (unirradiated) guide tubes, and slightly less on
used (both worn and unworn) irradiated tubes. The diametral dila
tion is negligible to the total available channel clearance.
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lower portion of the
In addition to this guide tube expansion, the
tubes, so that the
guide
the
sleeves is expanded diametrally toward
is approximately
sleeve
annular gap between the guide tube and the
contact stresses
temperature
At operating
zero at room temperature.
the zircaloy
between
develop from differential thermal expansion
of the assembly
portion
upper
The gap in the
and the stainless steel.
of the
txpansinr,
permits axial and radial differential thermal
assembly.
the
on
sleeve without imposing significant loads
sleeves to permit
a ,Pries of slots 3nd holes is provided in the
between the sleeve and the guide tube to

water flow in the annulus
caused by poor heat transfer
minimize the possibility of "steaming"
between the sleeve and the guide tube.
interinm solution to mitigate
The sleeving modification serves as an
does not eliminate the source
the effects of guide tube wear but
by a flow-induced
The wear is believed to be caused
of the wear.
against the Zircaloy guide
vibration of the Inconel CEA rubbing through out-of-pile flow
Investigations are continuing
tube.
to understand the mechanism pro
visualization tests in an effort
ducing the vibrations.
CEAs will be unworn and
All guide tubes in fuel assemblies under
worn B batch test assembly
sleeved with the exception of one slightly
Seventeen previously worn fuel assemblies
that will not be sleeved.
Additional ,
locations.
will be sleeved and placed into non-CEA
loaded in non
be
will
wear
previously worn assemblies with limited
CEA locations.
3.1.1

STRUCTURAL - MECHANICAL
by adding strength
The stainless steel sleeve provides reinforcement
axially under
expand
to
free
is
It
and stiffness in the worn region.
of installa
manner
its
of
because
Consequently,
heatup or cooldown.
it does
However,
support.
tion, the sleeve does not provide axial
of the guide tube arising from
significantly limit lateral deflection
by the asymmetrical wear
both external moments and moments generated
and thus reduces guide tube stresses.
for the normal operating
The licensee has provided a stress analysis
limiting conditions of wear
and accident loading conditions for the
to be loaded in Cycle 3.
in both sleeved and unsleeved assemblies
fuel assemblies are or may
The various mechanical loads to which the
loads, fuel assembly
be subjected include: fuel assembly holddown seismic loads and
loads,
handling loads, CEA scram deceleration
The capability of the guide
loss of coolant accident (LOCA) loads.
by demonstrating that the
tubes to sustain these loads is determined
and the associated mechanical
lateral deflection of the guide tubes
to prevent CEA insertion
friction during scram are not sufficient
by limiting permanent
maintained
is
and that a coolable geometry
deformation of the fuel assembly.

-5The licensee has provided an analysis of the mechanical integrity
of the core for a postulated LOCA and has concluded that the fuel
remains ing coolable array. However. a review of the response of
the core to this loading condition has been deferred pending
resolution of the generic category A-2 task action plan, "Asymmetric
Blowdown Loads on PWR Reactor Vessels." The targeted completion
date of this program that includes a revised LOCA analysis and any
required plant modifications is January 1980.
The continued operation
in the interim period of time is justified in view of the low probabi
lity of a large pipe break.
A seismic analysis was completed for the effects of a postulated
safe shutdown earthquake using the St. Lucie 1 reactor vessel flange
acceleration time history. The licensee has determined that the
response to this time history envelopes the response at his facility.
The seismic analysis accounts for the interaction effects of adjacent
fuel assemblies and the core shroud through the use of appropriate
gap and impact elements. We find the licensee's seismic analysis to
be acceptable.
The scram deceleration load was determined by measuring the impact
velocity of the CEA during an actual scram test in the TF-2 test
loop. Scram tests of a sleeved fuel assembly were also conducted
to measure the 90% CEA insertion time. The tests were performed
at operating temperatures and maximum flow conditions.
The measured
insertion times fell within the limits specified in the plant Technical
Specifications and did not vary from times measured with unsleeved
assemblies.
The consequences of a fuel handling accident were found to be bounded
by the Final Safety Analysis Report (FSAR) analysis of a 176 rod
activity dose where the corresponding exclusion boundary dose was
found to be only a small fraction of the 10 CFR 100 allowable limits.
The licensee's analyses show that the stress during expected
and postulated loading conditions in all guide tubes, whether sleeved
or unsleeved, remains below the unirradiated yield strength of the
Zircaloy-4 material.
In addition, the stainless steel sleeve stress
intensity was calculated for the corresponding portion of the load
that it carries and the stress was shown to be less than the material
yield strength as given in Table 1-2.2, Appendix 1, Section III of
the ASME pressure vessel code.
Interaction between the sleeve and guide tube creates substantial
secondary stresses in addition to the before-mentioned primary
stresses.
Differential thermal expansion, differential irradiation
induced growth, and creep have been considered and found to be
acceptable.

-6intensities
that the licensee's calculated stress Furthermore,
We have concluded
safety.
of
margin
adequate
an
are low enough to assure
has demonstrated scramability
me have concluded that the licensee
Design Criteria.
General
the
by
required
as
*and coolability

3.1.2

Control of Sleeving Procedure
by a written procedure that
The sleeving method used was covered before each operation, and
includes qualification of the tooling
tooling subject to wear or
replacement of those parts of the
effects on the process could
deterioration before any deleterious checks are made to ensure
After sleeving, the following
occur.
that the process was performed correctly.
1. A pull test of 50 lbs.
2.
3.,

4.

3.1.3

is performed on each sleeve.

ensure that the sleeve
A visual inspection is performed to
is left in the area.
is properly seated and that no debris
a single thimble gage,
Two separate gaging operations, using to ensure that there
and a five-finger gage, are performed
operation.
will be no interference with CEA
did not produce
To make sure that the "bulging" processfour assemblies
cracks in the irradiated guide tubes, one of the most
were examined by periscope, including
No evidence of cracking
highly irradiated assemblies.
was found.

Testing of Sleeved Guide Tubes
number of tests on sleeved
Combustion Engineering has performed a
of the assembly,
guide tubes to verify the mechanical strength
and possible
performance,
effect of sleeves on scram time, wear
and tube.
sleeve
the
between
enhanced corrosion in the annulus
to pull out a sleeve from the
CE determined that the force necessary
and after 15 thermal cycles
guide tube is on the order of 800 pounds,
relaxation that would
between room temperature and 625°F to simulate greater than 400 pounds.
occur in service, the pull-out force was still

-7They also ran a-loop test on a sleeved assembly with a CEA
inserted at the nominal full-out position to simulate the con
dition causing the guide tube wear. The chromium plated sleeves
showed no measurable wear after 464 hours, just a slight polishing
or burnishing. The mating CEA finger tips also showed no wear,
just a slight polish.
Sleeved tubes were cut open and examined
metallographically. No evidence of accelerated corrosion in the
crevices (annuli) was found.
Scram tests were also run on sleeved assemblies to determine if
the presence of the sleeves, or the reduction in clearance (reduced
by about a factor of 2) between the CEA fingers and the inside of the
tube would affect scram time. The results of these tests showed
negligible effects on scram time.
3.1.4

Conclusion on Sleeving
We have evaluated the information submitted by the licensee and
have concluded that the sleeved guide tubes will perform their
function of reducing guide tube stresses to acceptably low
values, and that the mechanical design of the sleeved assembly
is satisfactory for at least one fuel cycle. Any long term
effects of relaxation of the mechanical "bulge" joint, including
the possibility of radiation-enhanced relaxation, will have to
be evaluated on selected assemblies at the next refueling outage.
BG&E has agreed to provide a CEA guide tube evaluation program at
least 90 days prior to CCNPP Unit No. 1 shutdown for Cycle 4 reload
outage.
Some details of our evaluation are provided below.

3.1.4.1

Wear Resistance
Chromium plating of stainless steel and other similar alloys is
commonly used in reactors, and has performed well.
Chromium
plate is extremely hard and wear resistant, often orders of
magnitude better than materials like Zircaloy and stainless
steel.
Further, the desirable frictional and anti-galling
properties of chromium plate tend to reduce wear on mating
softer materials.
We conclude thac chromium plated sleeves
are not likely to be worn significantly during at least one fuel
cycle.

3.1.4.2

Mechanical

Properties

In the sleeved design, the mechanical joint between the sleeve
and the guide tube is several inches below the area where
excessive wear occurred.
There would be no prior cracks, notches

-8or severe hydriding at this location of the guide tube to cause
concern. The strength and toughness properties of the irradiated
Zircaloy guide tube will be more than adequate to sustain the
stresses involved.
3.1.4.3

Crevice Corrosion and Hydriding
Inherent in the sleeved guide tube design, there will be an annular
crevice between the guide tube ID and the OD'of the stain
less steel sleeves.
In response to our questions, CE
has addressed the possibility of enhanced corrosion and hydriding
of the guide tubes in the crevice areas. They have stated that
the crevice in the "bulge" area will be too small (and after short
exposure will be further closed up by corrosion product) to provide
an entrance for the necessary water to cause extensive corrosion.
In the sleeve expansion region,this crevice will be closed at
operating temperatures by the differential thermal expansion
between the Zircaloy and the stainless steel, and the water will
be squeezed out of the crevice, also limiting possible corrosion.
The crevice above the expanded region will be water filled, but
holes and slots have been provided to induce water flow, thus
minimizing the possiblity of corrosion problems from stagnant
water or enhancement of corrosion by steaming.
We have also evaluated the possibility of detrimental enhanced
corrosion and hydriding in these crevice areas, and have concluded
that although there may be some possibility of minor enhanced
corrosion,the possibility of corrosion-induced problems severe
enough to cause concern is remote. Factors considered by the NRC staff
include:
Similar crevices between stainless steel and Zircaloy are pre
sent in Westinghouse low parasitic fuel assemblies. There has
been no indication to date of any failure or detrimental
corrosion or hydriding in assemblies of this design.
* The next fuel cycle for CCNPP Unit No. I will be of
relatively short duration (about 7000 EFPH), thus limiting
the time before post irradiation inspections will be performed
on sleeved assemblies.
* The 464-hour tests described above (although performed out of
reactor) do furnish significant evidence that no short term
problems are likely to occur.
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3.2

*

In sleeved assemblies, the portion of the guide tubes subjected
such as the "bulge" area, will not have wear induced
to high loads,
Under these conditions, even enhanced
cracks or sharp notches.
hydriding could be tolerated, as the strength and unnotched
toughness will not be significantly reduced at operating
temperatures.

*

In reviewing reactor experiences with crevices, no enhanced
corrosion or hydriding has been noticed except in those cases
where concentration of nonvolatile impurities such as lithum
Concentration to the extent that
hydroxide has occurred.
would cause enhanced corrosion and hydriding could occur if
the thermal hydraulic conditions cause boiling or steaminq in
the crevice. We have reviewed the analysis performed by
CE and agree that the possibility of significant steaming in
the guide tube sleeve crevice is remote.

Cycle 3 Fuel Design
As a result of the CEA guide tube wear problem, the loading pattern
During the refueling outage, 76 batch B assemblies,
ha's been revised.
28 shimmed batch C assemblies and 8 batch C assemblies, which had been
located under CEAs for two cycles of operation, will be discharged.
These will be replaced for Cycle 3 by 72 fresh batch E assemblies and
This loading pattern was chosen so that with
40 batch A assemblies.
the exception of one test assembly, no assembly that was previously
under a CEA would be under a CEA for Cycle 3.

3.2.1

Mechanical
In addition to sleeving, two other minor changes have been made to
the fuel for batch E:
* A fill gas reduction of 40 psi,
*

and

A reduction in pellet dish depth by 0.002 inches,
density to 10.46 g/cc.

increasing

These changes result in lower fuel temperatures for batch E fuel.
Increase in fuel density also lessens the detrimental effects of
Although decreased fill gas pressure
pellet cladding interactions.
lowers internal pressures throughout the cycle, the clad collapse
time predicted by the CEPAN code is sufficient for all fuel to
preclude collapse during the design lifetime. We find these design
changes and analysis to be acceptable.

-
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Nuclear
CEA guide tube sleeving has been evaluated by the NRC staff to deter
mine the effect of sleeving on the physics characteristics of the
core. The sleeve perturbs the absorption cross-section of the
region in which they are located by approximately one percent. The
effects of this are judged to be minimal.
The fresh batch E fuel is comprised of two sets of assemblies, each
with a unique enrichment. There are 48 assemblies with an enrichment
of 3.03 w/o U-235, and 24 assemblies with an enrichment of 2.73 w/o
U-235. Cycle 3 burnup is expected to be between 9200 MWD/T and 9900
MWD/T. The burnup limit expressed in Technical Specification 3.2.5
of 310 Effective Full Power Days (EFPDs) limits Cycle 3 operation to
within the burnup range for which the parameters used in the analysis
are valid.
Cycle 3 moderator temperature coefficient (MTC) is calculated to be
-0.4 x lO-Ap/OF for Beginning of Cycle (BOC) and -2.2 x l0- 4 Ap/OF for
End of Cycle (EOC).
These values are bounded by the values used
in the safety analyses for the reference cycle and Cycle 3 which are
+0.5 x l0- 4 A,/OF and -2.5 x l0-4Lp/OF. We find these values of the
MTC to be acceptable.
The values of the doppler coefficient calculated for Cycle 3 are
less negative than those calculated for Cycle 2, but more negative
than those calculated for Cycle 1. All changes between Cycle 2
and Cycle 3 are less than 4%. Changes of this magnitude in
doppler coefficient have minimal impact on-analysis of all postu
lated Anticipated Operational Occurrences (AOOs) and accidents
except CEA ejection. For the CEA ejection event, changes in the
values of the ejected rod worths for Cycle 3 compensate for the
small changes in the doppler coefficient. We find the values
of the doppler coefficient calculated for Cycle 3 to be acceptable.
At EOC 3, the reactivity worth of all CEAs inserted, less the highest
worth CEA stuck out,

is 7.3%Lp.

The reactivity worth required for

shutdown, including the contribution required to control the steam
line break incident at EOC 3 is 6.7%Ap.
The uncertainty allowance
is the difference between these two numbers, 0.6%Ap.
This value
corresponds to an uncertainty of approximately 10% which is a reason
able upper limit estimate of the uncertainty in nuclear calculations.
The shutdown margin and safeguards allowance was increased from 3.2%Ap
to 3.4%Ap for EOC 3. The increased margin is needed to compensate
for the more severe moderator cooldown reactivity curve used for the
steamline break analysis for Cycle 3. For all situations other than
moderator cooldown incidents, the available shutdown margin is 4.1%Ap.
Most of the increase in shutdown margin was gained through reduction
in the power defect values. We find these shutdown margins to be
acceptable.

-
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Thermal Hydraulics
The licensee states in Reference 1 that the Cycle 3 steady-state
Departure from Nucleate Boiling Ratio (DNBR) analyses have been
performed using the same methodology as used for Cycle 2.
The reduction in DNBR due to rod bowing is offset by a credit for
low radial peaking. A total of 73 fuel assemblies will exceed
the NRC determined penalty threshold burnup of 24,000 MWD/T with a
maximum burnup of 35,500 MWD/T. The corresponding Departure from
Nucleate Boilint (DNB) penalty is 3.83%. The power distributions
for Cycle 3 show a maximum radial peak of any of the 73 assemblies
to be at least 6.9% less than the maximum radial peak. Thus, the
penalty is offset by the lower peaking of these assemblies and no
power penalty for rod bowing is required for Cycle 3.
The thermal hydraulic effects of sleeving are evident in three areas:
bypass flow, gap boiling, and CEA cooling. First of all, the insertion
of the sleeve restricts the flow area around the CEA and causes a
slight decrease in bypass flow. Total core bypass flow is about 3.4%
A slight decrease in bypass flow has no impact on the thermal hydraulic
Bypass flow must be maintained below 3.7%
performance of the fuel.
to preserve the design thermal margin. Sleeving does not degrade
this margin.
The second area of concern in thermal hydraulic analysis is cooling
of the guide tube-sleeve annulus. During normal operation, the temper
of the outside diameter of the guide tube is subcooled by
ature
300F. The licensee states that boiling in this region is unlikely.
If boiling does occur, slots and holes in the sleeve assure that
boilina expansion is relieved and no mechanical damage will be
caused. It is the NRC staff opinion that limited boiling in this
region is acceptable.
The criteria for adequate CEA coo-irg is that there is no bulk
boiling in the guirie tube during operation. The licensee states
that cooling flow of 300 lbs/hr is required to meet this criteria and
that the calculated cooling flow with sleeves exceeds the minimum by
a substantial margin. We find this to be acceptable.

3.3

Removal of Part Length CEAs
To preclude guide tube wear at locations occupied by PLCEAs, the
licensee is removing the PLCEAs and installing guide tube plugs
at these locations for Cycle 3 operation. The plugs use standard
CEA spiders with the control rods replaced by short five inch
stainless steel fingers. This will eliminate vibration that causes
guide tube wear and maintain flow characteristics similar to the
original configuration.

-
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Mechanically, the plug is held in place by a spring compressed against
the upper guide structure with a downward force of approximately
150 lbs. The hydraulic uplift force is calculated to be 90 lbs.
so no uplift problem is anticipated.
Core bypass flow is predicted to increase slightly. However, the
resulting total core bypass flow, 3.4% at the end of Cycle 3, remains
below the design bypass flow rate of 3.7%. Other thermal-hydraulic
effects are minimal.
The fingers of the plugs when installed are several inches above
the active fuel.
Therefore, the plugs have no impact on the physics
characteristics of the Cycle 3 core.
The licensee accessed the impact of replacing the PLCEAs with plugs
in the safety analysis for Cycle 3 and has determined that the
probability of occurrence of design basis events is not increased
and the consequences of those events remain within the previous
analysis. The NRC staff believes that based on acceptable bypass
flow and minimal nuclear effects, operation with plugs is acceptable
for Cycle 3.
3.4

Water Hole Peaking

3.5

In References 2 and 3, a 4.6% increase in peaking of power in fuel
pins near water holes was identified which was not included in
previous CE analyses.
Ordinarily this 4.6,%increase would be
applied directly as a penalty to the Limiting Condition for
Operation (LCO) and Limiting Safety System Settings (LSSS) limits.
However, certain credits were identified which would miti' te tbe
consequences of this additional water hole power peaking.(12,14)
We have not completed our review of either the original CE analytical
methods, the 4.6% penalty, or the credits claimed.
However, at the
current state of review, we believe that the integrated package
of the original analysis, the penalty, and the credits would be
conservatively bounded if a 2.8% penalty were imposed on the current
(Fr)
DNBT LCO and LSSS limits for the total radial peaking factor
rate (KW/FT)
and a 0.5% penalty were imposed on the linear heat
LOCA limit. We believe that this penalty is conservative relative
to the penalty which will result at the completion of our review.
Analyses of Anticipated Operational Occurrences (AOOs)
Reference 1 discusses the safety analysis of postulated AOOs for
CCNPP Unit No. 1 Cycle 3.
BG&E classifies the list of postulated
AOOs into two categories.
The first category includes those AOOs
for which Reactor Protection System (RPS) trip setpoints assure
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that the Specified Acceptable Fuel Design Limits (SAFDLs) are not
exceeded. Protection is provided by reactor trip. The second
category includes those AO0s for which initial steady-state over
power margins are maintained by LCOs to assure that the SAFDLs
are not exceeded. Protection is provided by the margin and a trip
may not be required. The loss of flow transient causes the most
rapid change in DNBR and both a reactor trip and steady-state over
power margin is required to maintain the SAFDLs. The LCOs and LSSSs
for Cycle 3 Technical Specifications were calculated using the
methods described in CENPD-199, "CE Setpoint Methodology".
This
topical report is currently under review by the NRC staff. The
review has progressed sufficiently to conclude that its application
for this purpose is acceptable.
The required AO0 reanalyses were done using the computer code CESEC
,wnicn is currently under review by the NRC staff. However, the
review has progressed to the point that there is reasonable assur
ance that the results dependent on CESEC will not be appreciably
altered by any revision resulting from our review.
The licensee stated in Reference 1 that the need for reanalysis
of a particular AO0 is determined by comparison of the key parameters
for that AOO to those of the last cycle for which a complete analysis
was performed. If the key parameters are within the envelope of
the reference cycle data, no reanalysis is required. A reanalysis
miqht also be performed in case it could lead to a significant
relaxation of Technical Specification restrictions. Those transients
which were reanalyzed are discussed below.
3.5.1

Boron Dilution
This transient was reanalyzed due to changes in inverse boron
worth and critical boron concentrations.
The bounding boron
dilution AO0s for CCNPP Unit No. 1 Cycle 3 are the refueling boron
dilution event and the startup boron dilution event. NRC criteria
require that given a boron dilution event, minimum times are
provided for return to criticality of 15 minutes during startup
and 30 minutes during refueling. The times calculated for CCNPP
Unit No. 1 for Cycle 3 meet these criteria.

3.5.2

Reactor Coolant System (RCS)

Depressurization

The RCS depressurization event was reanalyzed for Cycle 3 to
bound future cycles. This transient results in the most rapid
approach to the DNB fuel design limit, and is the limiting tran
sient for determining the Thermal Margin/Low Pressure trip system
bias to account for instrument delay times and the time required
for the shutdown rods to terminate the DNBR transient. We find
this to be acceptable.
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3.5.3

Loss of Coolant Flow

The most limiting of either this or the full length
CEA drop
incident is used to set the overpower margin requirements.
This
transient was reanalyzed because of changes to the
axial
power
distribution for Cycle 3. The analysis shows that
the
is limiting. For the loss of flow transient initiated CEA drop
at full
power with the most limiting LCOs allowed for Cycle
3,
shows that the minimum DNBR for this transient is 1.32. analysis
We
find this to be acceptable.
3.5.4

CEA Drop Incident
The most limiting of either this or the loss of flow
incident is
used to set the required overpower margin. This transient
was
reanalyzed due to an increase in the radial peaking
for the case
of CEA drop from the all rods out case and a decrease
dropped CEA worth relative to the values used in the in the
previous cycle.
The analysis shows that the CEA drop is limiting.
transient DNBR initiated at full power is 1.3 and The minimum
the associated
required overpower margin is 116%. A maximum allowable
initial
linear heat rate of 18.1 Kw/ft could exist without
exceeding the
SAFDL of 21 kw/ft during this transient. We find the
analysis
of this transient to be acceptable.

3.6

Postulated Accidents Other than LOCA
Reanalyses of the following postulated accidents for
Cycle 3 show
that the extent of fuel failure is limited so that
10 CFR 100 dose
limits are not exceeded. The licensee states that
the safety related
parameters for the revised Cycle 3 core are bounded
Cycle 3 analysis in Reference 1 with the exception by the original
that pin census
data for the seized rotor transient is more adverse.

3.6.1

Seized Rotor Accident
The seized rotor accident was reanalyzed for Cycle
core channes required by sleevinn. This analysis 3 prior to the
predicted a fuel
failure rate of 0.5% using the accepted NRC criteria
that a". fuel
pins with peaks above that which would yield a 1.3
nNRP are ;ailed.
This results in releases significantly below those
allowed in 10
CFR 100.
The revised Cycle 3 core, accounting for guide tube
tions and increased water hole peaking, was analyzed wear considera
for fuel failure
using a probability distribution for predicting the
amount
of fuel
failure in those pins which reach the 1.3 DNBR limit.
These revised
methods are currently under review.

-
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The predicted peaking changes for the revised core are less than
5% and the increased peaking from water hole pins is compensated
by lower power in other pins.
Thus, the increase in the number of
fuel pins that reach the 1.3 DNBR limit is expected to be small.
Because the original Cycle 3 failure rate was significantly below
10 CFR 100 limits and because only a small increase is expected
from the revised core, we find the consequences of this accident
to be acceptable.
3.6.2

Steamline Rupture
The steamline rupture secondary side blowdown was not reanalyzed
However, the reactivity transient was evaluated and
for Cycle 3.
the licensee increased the shutdown margin from 3.2% to 3.4% for
Cycle 3.
The licensee used the existing CE methods of analysis for the
steamline rupture. These methods have not been approved by the
NRC staff. Therefore, as an alternative procedure, we have
calculated the number of fuel rods which would have to fail to
reach 10 CFR 100 limits. This number for CCNPP Unit No. 1 Cycle
3 is 15%.
We conclude that in the event of a design basis steamline rupture,
the number of fuel rods experiencing a DNBR of less than 1.3 would
be much less than 15%.
This is based on the standard assumption that
the most reactive CEA stuck in the withdrawn position would produce
a power distribution highly peaked in a very local area of the
core. As discussed above in the mechanical design section, the
sleeving modification does not deter scramability and this
assumption remains valid. Based on this argument, the consequences
of a postulated steamline rupture accident at CCNPP Unit No. 1
during Cycle 3 are concluded to be acceptable.

3.7

Analysis of LOCA for Cycle 3
The licensee states that the revised loading pattern for Cycle 3
is bounded by the analysis in Reference 1. The licensee reanalyzed
the large-break LOCA for Cycle 3.
BG&E has shown that the small
breaks are not limiting, and since the same fuel types are used
for Cycle 3 as were used for Cycle 2, and because there were no
changes made to the calculations for blowdown (CEFLASH-4A), refill
(COMPERC-II) and corewide clad oxidation (COMZIRC), only the
limiting break was reanalyzed for Cycle 3. All of the analyses
for Cycle 3 were done using approved versions of the codes.
We
find the break spectrum and codes to be acceptable.

-
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The Cycle 3 core consists of low density assemblies retained from
previous cycles and high density assemblies from batches D and E.
Burnup dependent calculations for the high and low density fuel
were performed with the FATES and STRIKIN-II codes. The analysis
was done assuming a peak linear heat generation rate of 14.2 kw/ft
for both low and high density fuel. The results demonstrated that
the most limiting fuel during Cycle 3 operation is in one of the
batch C assemblies retained from Cycle 2. The analysis showed
peak clad temperature of 1923 0 F, maximum cladding oxidation of
6.13% and a maximum hydrogen generation of less than 0.48%. The
NRC acceptance criteria are a peak clad temperature of 22000F,
maximum cladding oxidation of less than 17% and maximum hydrogen
generation of 1%. Thus, we find the results of the LOCA analysis
to be acceptable for Cycle 3.
3.8

RPS Response Time Testing
BG&E proposed to add a footnote to TS Table 3.3-2 to state that
Resistance Temperature Detectors (RTDs) response times are not
included in the values for RPSs utilizing RTDs. In subsequent
discussions with BG&E, we concluded that the RTD response time
should be included in the table. BG&E has agreed. This is
consistent with recent changes to other standard TS facilities,
The CCNPP Unit No. RPS has three trip functions which require an
input of the reactor coolant temperature as determined by one or
more RTDs. These RTDs, located in instrument wells in the primary
coolant system, provide inputs to the "Power Level-High", "Axial
Flux Offset", and "Thermal Margin/Low Pressure", trip functions
of the RPS.
TS Surveillance Requirement 4.3.1.1.3 requires all RPS trip functions
to undergo periodic tests to confirm that their response times* are
within specified limits. TS Table 3.3-2 contains the limits for
the RPS response time tests. The existing TS requires that the
response time of both sensor and trip circuit be less than 1.0
second. The RTDs themselves have response times on the order of
several seconds. The revised TS Table 3.3-2 will include an explicit
RTD response time in addition to the previously stated channel
response time which excluded the RTD.

*

Technical Specification 1.25 defines Reactor Trip System Response
Time as "...the time interval from when the monitored parameter
exceeds its trip setpoint at the channel sensor until electrical
power is interrupted to the CEA drive mechanism."
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Submittals dated June 1, 8 and 15, 1977, on Docket No. 50-336
provided a description of methods used by CE in determining
the
trip "setpoints" of the RPS.
Although the staff review is not complete,
we conclude from our review to date of the CE computer code
CESEC,
used to predict the consequences of various reactor transients as
presented in the FSAR, represents the RTDs such that they exhibit
a (maximum acceptable) response time of 5 seconds.
The change to the TS to incorporate an explicit RTD response
time
has the effect of making the required RPS response time tests
consistent with the assumptions made in the plant safety analysis.
Accordingly, the consequences of reactor transients previously
analyzed by BG&E will not be more severe nor will there be any
reduction in safety margin.
Accordingly, it is appropriate to
explicitly include the 5 second response time for RTDs in Table
3.3-2 for each RPS channel that utilizes RTDs.
In the process of this review, we discovered that the response
time
for the Reactor Coolant Flow-Low functional unit was incorrect.
According to CE and BG&E, the response time value used in safety
analyses has always been 0.65 seconds.
This is an administrative
correction only.
4.0

Technical Specifications
The TS changes proposed for this amendment are summarized in
the
following statements.
Page 3/4 1-1 - The shutdown margin would be increased to 3.4%
AK/K in 3 places.
This change would be made to
respond to the revised steamline break accident
moderator cooldown analysis.
Page 3/4 1-23

Page 3/4 2-2

-

-

The CEA drop time would be reduced from 3.0
seconds to 2.5 seconds in TS 3.1.3.4. This
would correct the TS since the 3.0 seconds
is for 100 percent insertion and this TS value
should be the 90 percent insertion value of 2.5
seconds.
The water hole peaking factor of 1.005 would be
added to TS 4.2.1.4. This reduces the maximum
thermal power allowed by TS 4.2.1.3.b by 0.5
percent.

-

Page 3/4
3/4
3/4
and
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- These changes result from the removal of
the PLCEAs and, therefore, the reference
to PLCEAs in TS 3.1.3.2, 4.1.3.2, 3.10.1,
4.10.1.3 and 5.3.2.

1-20,

1-21
10-1,
5-4

Page 3/4 2/4 - New axial flux offset (Figure 3.2-2) and
augmentation factors (Figure 4.2-1) would
and 3/4 2-5
be added based on revised physics calculations.
Page 3/4 2-6, - These power distribution limits changes would
be made to accommodate increased peaking for
3/4 2-7,
Cycle 3 operation.
They are based on revised
3/4 2-8,
physics calculations and application of the
3/4 2-9,
standard CE setpoint methodology.
TS 4.2.2.2
and 3/4 2-10
and 4.2.3.2 would include an increase in
The
from 2 to 3 percent.
azimuthal tilt
water hole peaking factor increase of 2.8
percent would be included in Figure 3.2-3
and specification 3.2.3. The reference to
PLCEAs will also be removed from TS 4.2.2.3
and 4.2.3.3.
Page 3/4 2-11 - Table 3.2-4 and specification 3.2.4 would include
and 3/4 2-12
the increase in allowable azimuthal tilt.

Page 3/4 2-13
Page 3/4 3-6

5.0

-

-

TS 3.2.5 would be changed for a Cycle 3 exposure
of up to 310 effective full power days.
Table 3.3-2 would be revised to include the RTD
response time for the power level - high and
thermal margin/low pressure RPS trips. The
previously incorrect response time for the
reactor coolant flow-low RPS trip would be
corrected.

Physics Startup Testing
The physics startup test program for Cycle 3 as stated in Section
10 of the reload submittal has been revieyýO
Additional informa
tion was requested and has been supplied. 3) The program was
discussed with the licensee and some changes in acceptance criteria
and actions to be taken if the agmtance criteria were not met
were agreed upon and documentedk
The final program will be conducted exactly as that for Cycle 2.
It will include CEA symmetry checks, critical boron concentration
measurements, CEA group worth measurements and isothermal tempera
ture coefficient measurements at low power. Power ascension tests

-
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will include power distribution measurements, isothermal temperature
The
coefficient measurements and power coefficient measurements.
summary
A
acceptance criteria are those stated in Reference 19.
of this test program will be submitted to the NRC within 45 days
from return to power operation.
This entire program has been reviewed by the NRC staff and found
to be acceptable.
6.0

Environmental Consideration
We have determined that the amendment does not authorize a change
in effluent types or total amounts nor an increase in power level
Having
and will not result in any significant environmental impact.
amendment
the
that
concluded
further
have
we
made this determination,
involves an action which is insignificant from the standpoint of
environmental impact and, pursuant to 10 CFR §51.5(d)(4), that an
environmental impact statement, or negative declaration and environ
mental impact appraisal need not be prepared in connection with the
issuance of this amendment.

7.0

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 this amendment will
not be inimical to the common defense and security or to the
health and safety of the public.
Dated:

March 31,

1978

8.0
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UNITED STATES NUCLEAR REGULATORY COMMISSION
DOCKET NO.

50-317

BALTIMORE GAS AND ELECTRIC COMPANY
NOTICE OF ISSUANCE OF AMENDMENT TO FACILITY
OPERATING LICENSE

The U. S. Nuclear Regulatory Commission (the Commission) has
issued Amendment No.

32 to Facility Operating License No.

issued to Baltimore Gas and Electric Company (the licensee),

DPR-53,
which

revised the Technical Specifications for operation of the Calvert
Cliffs Nuclear Power Plant Unit No.
Calvert County, Maryland.

1 (the facility) located in

The amendment is effective as of its date

of issuance.
The amendment authorizes operation with sleeved guide tubes for
the Control Element Assemblies (CEAs)
Specifications by:

(1) incorporating changes resulting from the

analyses of Cycle 3 reload fuel,
part length CEAs,

and revises the Technical

and (3)

(2)

authorizing the removal of all

imposing a new water hole peaking factor.

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

and the Commission's rules and regulations.

The Commission has

made appropriate findings as required by the Act and the Commission's
rules and regulations in 10 CFR Chapter I,
license amendment.

which are set forth in the

Notice of Proposed Issuance of Amendment to

7590-01
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Facility Operating License in connection with operation with sleeved
guide tubes for the CEAs was published in the FEDERAL REGISTER on
February 8,

1978 (43 FR 544).

No request for a hearing or petition

for leave to intervene was filed following this notice of proposed
action.

Prior public notice of Items 1 through 3,

above,

was not

required since these items do not involve a significant hazards
consideration.
The Commission has determined that the issuance of this amendment
will not result in any significant environmental
pursuant to 10 CFR §51.5(d)(4) an environmental
negative declaration and environmental

impact and that
impact statement or

impact appraisal need not

be prepared in connection with issuance of the amendment.
For further details with respect to this action, see (1) the
applications for amendment dated December 1 and 20, 1977,
March 17,

and

1978, as supplemented by letters dated December 15, 20,

and 23,

1977,

March 2,

6,

License No.

9,

January 4,
15,

DPR-53,

16,

17,

17,

and (3)

and 24,

1978, February 17,

20, and 23,

1978,

1978, and

(2) Amendment No. 32

to

the Commission's related Safety Evaluation.

All of these items are available for public inspection at the
Commission's Public Document Room,
D. C.,

1717 H Street, N.W.,

and at the Calvert County Library,

A copy of items (2) and (3)

Prince Frederick, Maryland.

may be obtained upon request addressed

to the U. S. Nuclear Regulatory Commission,
Attention:

Washington,

Washington,

Director, Division of Operating Reactors.

D. C.

20555,
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Dated at Bethesda, Maryland, this 31st day of March 1978.
FOR THE NUCLEAR REGULATORY COMMISSION

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

