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Dear Mr. Lundvall: 

The Commission has issued the enclosed Amendment No.9 I to Facility 
Operatinq License No. DPR-69 for Calvert Cliffs Nuclear Power Plant, 
Unit No. 2. This amendment consists of changes to the Technical Speci
fications in response to your application dated October 15, 1932, as 
supplemoented by your letter dated November 17, 1982.  

The amendment authorizes operation of Calvert Cliffs Nuclear Power 
Plant, Unit No. 2 durinq Cycle 5 at a rated thermal power of 27,00 M10t.  
Our evaluation of Cycle 5 included the consideration of extended burnup, 
equivalent to approximately 18 months of plant operation, and also the 
use of new analytic methods in predicting fuel and thermal-hydraulic 
performance. In addition to Technical Specification changes associated 
with Cycle 5 operation, we have also approved a special test exception 
which will facilitate startup testing of the auxiliary feedwater system.  
Chanqes to the requirements for post-accident monitoring have also been 
approved.

Copies of our Safety Evaluation and 
enclosed.

the Notice of Issuance are also

Sincerely, 

Or•igi'M'aI sgned by

Enclosures: 
1 . Amendment No.6 to OPR-69 
2. Safety Evaluation 
3. Notice of Issuance

David H. Jaffe, Project Manager 
Operating Reactors Branch #3 
Division of Licensing 
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UNITED STATES S.... •D IST R IB UT ION : 
NUCLEAR REGULATORY COMMISSION Docket File 

WASHINGTON, D.C. 20555 ORB#3 Rdg 
PMKreutzer 

Docket No. 50-318 

Docketing and Service Section 
Office of the Secretary of the Commission 

SUBJECT: ,ALTI.OrfE GAS AND ELECTRIC CO`'PA,1!Y, Calvert Cliffs Nuclear 
Power Plant, Unit r4o. 2 

Two signed originals of the Federal Register Notice identified below are enclosed for your transmittal 
to the Office of the Federal Register for publication. Additional conformed copies ( 12 ) of the Notice 
are enclosed for your use.  

El Notice of Receipt of Application for Construction Permit(s) and Operating License(s).  

El Notice of Receipt of Partial Application for Construction Permit(s) and Facility License(s): Time for 
Submission of Views on Antitrust Matters.  

E] Notice of Availability of Applicant's Environmental Report.  

El Notice of Proposed Issuance of Amendment to Facility Operating License.  

El Notice of Receipt of Application for Facility License(s); Notice of Availability of Applicant's 
Environmental Report; and Notice of Consideration of Issuance of Facility License(s) and Notice 
of Opportunity for Hearing.  

El Notice of Availability of NRC Draft/Final Environmental Statement.  

El Notice of Limited Work Authorization.  

El Notice of Availability of Safety Evaluation Report.  

El Notice of Issuance of Construction Permit(s).  

El Notice of Issuance of Facility Operating License(s) or Amendment(s).  

V] Other: Amendentn± T•'o .  

41.r~.nvn - -I -rrn -r -~a -. rn nmn A~l

Division of Licensinq 
Office of Nuclear Reactor Regulation 

Enclosure: 
'As Stated 
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UNITED STATES 
NUCLEAR REGULATORY COMMISSION 

WASH!NGTON, D. C. 20555 

BALTIMORE GAS AND ELECTRIC COMPANY 

DOCKET NO. 50-318 

CALVERT CLIFFS NUCLEAR POWER PLANT UNIT NO. 2 

AMENDMENT TO FACILITY OPERATING LICENSE 

Amendment No. 61 
License No. DPR-69 

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

A. The application for amendment by Baltimore Gas & Electric Company 
(the licensee) dated October 15, 1982, as supplemented November 17, 
1982, complies with the standards and requirements of the Atomic 
Energy Act of 1954, as amended (the Act) and the Commission's 
rules and regulations set forth in 10 CFR Chapter I; 

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

C. There is reasonable 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.  

8301200085 830110 
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2. Accordingly, the license is amended by changes to the Technical 
Specifications as indicated in the attachment to this license 
amendment, and paragraph 2.C.2 of Facility Operating License 
No. DPR-69 is hereby amended to read as follows: 

2 . Technical Specifications 

The Technical Specifications contained in Appendices 
A and B, as revised through Amendment No. 61, are hereby 
incorporated in the license. The licensee shall operate 
the facility in accordance with the Technical Specifications.  

3. Within 30 days after the effective date of this amendment, or such 
other time as the Commission may specify, the licensee shall satisfy 
any applicable requirement of P.L. 97-425, dated January 7, 1983.  

4. This license amendment is effective as of the date of its issuance.  

FOR THE NUCLEAR REGULATORY COMMISSION 

2' 

"Gus C. Lainas, Assistant Director 
for Operating Reactors 

Division of Licensing 

Attachment: 
Changes to the 

Technical Specifications

Date of Issuance: January 10, 1983



ATTACHMENT TO LICENSE AMENDMENT NO. 61

FACILITY OPERATING LICENSE NO. DPR-69 

DOCKET NO. 50-318 

Replace the following pages of the Appendix A Technical Specifications 
with the enclosed pages as indicated. The revised pages are identified 
by Amendment number and contain vertical lines indicating the area of 
change. The corresponding overleaf pages are also provided to maintain 
document completeness.  

Page 

2-2 3/4 3-17 
2-9 3/4 3-19 
2-10 3/4 3-20 
2-11 3/4 3-21 
B 2-1 3/4 3-23 
B 2-3 3/4 3-41 
B 2-4 3/4 3-42 
B 2-5 B 3/4 1-1 
B 2-6 B 3/4 1-2 
B 2-7 3/4 7-5 
3/4 1-1 5-4 
3/4 1-5 
3/4 1-6 
3/4 1-27 
3/4 2-2 
3/4 2-4 
3/4 2-4a (new) 
31/4 2-6 
3/4 2-7 
3/4 2-7a.(new) 
3/4 2-8.  
3/4 2-8 (cont.) 
3/4 2-9 
3/4 2-10a (new) 
3/4 2-11 
3/4 2-13 
3/4 2-14 
3/4 3-4 
3/4 3-6 
3/4 .3-14 
3/4 3-15



2.0 SAFETY LIMITS AND LIMITING SAFETY SYSTEM SETTINGS

2.1 SAFETY LIMITS 

REACTOR CORE

2.1.1 The combination of THERMAL POWER, pressurizer pressure, and highest 
operating loop cold leg coolant temperature shall not exceed the limits 
shown in Figures 2.1-1, 2.1-2, 2.1-3 and 2.1-4 for the various combinations 
of two, three and four reactor coolant pump operation.  

APPLICABILITY: MODES 1 and 2.  

ACTION:

Whenever the point defined by 
loop cold leg temperature and 
pressurizer pressure line, be

the combination of the highest operating 
THERMAL POWER has exceeded the appropriate 
in HOT STANDBY within 1 hour.

REACTOR COOLANT SYSTEM PRESSURE 

2.1.2 The Reactor Coolant System pressure shall not exceed 2750 psia.  

APPLICABILITY: MODES 1, 2, 3, 4 and 5.  

ACTION: 

MODES 1 and 2

Whenever the Reactor Coolant System pressure has exceeded-2750 
psia, be in HOT STANDBY with the Reactor Coolant System pressure 
within i'ts limit within 1 hour.

IMODES 3, 4 and 5

Whenever the Reactor Coolant System pressure has exceeded 2750 
psia, reduce the Reactor Coolant System pressure to within its 
limit within 5 minutes.  

CALVERT CLIFFS-UNIT 2 2-1 Amendment No. 6
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TABLE 2.2-1 (Cont'd) 

REACTOR PROTECTIVE INSTRUMENTATION TRIP SETPOINT LIMITS

C-) 

M 

r-

C-,

-11 
-

'-4

TRIP SETPOINT 

* 2400 psia 

* 4 psig 

> 685 psia

FUNCTIONAL UNIT 

4. Pressurizer Pressure - High 

5. Containment Pressure - High 

6. Steam Generator Pressure - Low (2) 

7. Steam Generator Water Level - Low 

8. Axial flux offset (3) 

9. Thermal Margin/Low Pressure (1) 

a. Four Reactor Coolant Pumps 
Operating 

b. Steam Generator Pressure 
Difference - High (I) 

10. Loss of Turbine -- Hydraulic 
Fluid Pressure - Low (3) 

11. Rate of Change of Power - High (4)

Trip setpoint adjusted to 
not exceed the limit lines 
of Figures 2.2-2 and 2.2-3.  

< 135 psid 

> 1100 psig 

< 2.6 decades per minute

ALLOWABLE VALUES 

< 2400 psia 

< 4 psig 

> 685 psia

> 10 inches. below top 
of feed ring.  

Trip setpoint adjusted to 
not exceed the limit lines 
of Figure 2.2-1.

Trio setpoint adjusted to 
be not less than the larger 
of (1) the value calculated 
from Figures 2.2-2 and 2.2-3 
and (2) 1875 psig.  

* 135 psid 

* 1100 psig 

< 2.6 decades per minute

TABLE NOTATION 

(1) Trip may be bypassed below 10"4% of RATED THERMAL POWER; bypass shall be automatically removed when 
THERMAL POWER is > 10 % of RATED THERMAL POWER.

> 10 inches below top 
of feed ring.  

Trip setpoint adjusted to 
not exceed the limit lines 
of Figure 2.2-1.
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TABLE 2.2-1 (Cont'd) m 

TABLE NOTATIONS (Cont'd) 
tI

(2) Trip may be manually bypassed below 785 psia; bypass shall be automatically removed at or above 785 psia.  

(3) Trip may be bypassed below 15% of RATED TIHERMAL POWER; bypass shall be automatically removed when 
Ci THERMAL POWER is > 15% of RATED THERMAL POWER.  

- (4) Trip may be bypassed below 10-4% and above 12% of RATED THERMAL POWER.  
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2.1 SAFETY LIMITS 

BASES 

2.1.1 REACTOR CORE 

The restrictions of this safety limit prevent overheating of the 
fuel cladding and possible cladding perforation which would result in the 
release of fission products to the reactor coolant. Overheating of the 
fuel is prevented by maintaining the steady state peak linear heat rate 
at or less than 22.0 kw/ft. Centerline fuel melting will not occur 
for this peak linear heat rate. Overheating of the fuel cladding is 
prevented by restricting fuel operation to within the nucleate boiling 
regime where the heat transfer coefficient is large and the cladding 
surface temperature is slightly above the coolant saturation temperature.  

Operation above the upper boundary of the nucleate boiling regime 
could result in excessive cladding temperatures because of the onset of 
departure from nucleate boiling (DNB) and the resultant sharp reduction 
in heat transfer coefficient. DNB is not a directly measurable parameterj 
during operation and therefore THERMAL POWER and Reactor Coolant Temper
ature and Pressure have been related to DNB through the CE-I correlation.  
The CE-I DNB correlation has been developed to predict the DNB flux and 
the location of DNB for axially uniform and non-uniform heat flux distri
butions. The local DNB heat flux ratio, DNBR, defined as the ration of
the heat flux that would cause DNB at a particular core location to the 
local heat flux, is indicative of the margin to DNB.  

The ninimum value of the DNBR during steady state operation, normal 
operational transients, and anticipated transients is limited to 1.23 
This value corresponds to a 95 percent probability at a 95 percent con
fidence level that DNB will not occur and is chosen as an appropriate 
margin to DNB for all operating conditions.  

The curves of Figures 2.1-1, 2.1-2, 2.1-3 and 2.1-4 show the 
loci of points of THERMAL POWER, Reactor Coolant System pressure and 
maximum cold leg temperature of various pump combinations for which the 
minimum DNBR is no less than 1.23 for the family of axial shapes and 
corresponding radial peaks shown in Figure B2.1-1. The limits in Figures 
2.1-1, 2.1-2, 2.1-3 and 2.1-4 were calculated for reactor coolant 
inlet temperatures less than or equal to 580'F. The dashed line at 580'F 
coolant inlet temperature is not a safety limit; however, operation above 
580°F is not possible because of the actuation of the main steam line 
safety valves which limit the maximum value of reactor inlet temperature.  
Reactor operation at THERMAL POWER levels higher than 110% of RATED THERMAL 
POWER is prohibited by the high power level trip setpoint specified in

Amendment No.10, %Y, .6 I

I
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SAFETY LIMITS 

BASES 

Table 2.1-1. The area of safe operation is below and to the left of 
these lines.  

The conditions for the Thermal Margin Safety Limit curves in Figures 
2.1-1, 2.1-2, 2.1-3 and 2.1-4 to be valid are shown on the figures.  

The reactor protective system in combination with the Limiting 
Conditions for Operation, is designed to prevent any anticipated combina
tion of transient conditions for reactor coolant system temperature, 
pressure, and THERMAL POWER level that would result in a DNBR of less 
than 1.23 and preclude the existence of flow instabilities.  

2.1.2 REACTOR COOLANT SYSTEM PRESSURE 

The restriction of this Safety Limit protects the integrity of the 
Reactor Coolant System from overpressurization and thereby prevents the 
release of radionuclides contained in the reactor coolant from reaching 
the containment atmosphere.  

The reactor pressure vessel and pressurizer are designed to Section 
111, 1967 Edition, of the ASME Code for Nuclear Power Plant Components 
which permits a maximum transient pressure of 110% (2750 psia) of design 
pressure. The Reactor Coolant System piping, valves and fittings, are 
designed to ANSI B 31.7, Class I, 1969 Edition, which permits a maximum 
transient pressure of 110% (2750 psia) of component design pressure.  

'The Safety Limit of 2750 psia is therefore consistent with thie design 
criteria and associated code requirements.  

The entire Reactor Coolant System is hydrotested at 3125 psia to 
demonstrate integrity prior to initial operation.

CALVERT CLIFFS - UNIT 2 B 2-3 Amendment No. I$, ,



2.2 LIMITING SAFETY SYSTEM SETTINGS

BASES 

2.2.1 REACTOR TRIP SETPOINTS 

The Reactor Trip Setpoints specified in Table 2.2-1 are the values 
at which the Reactor Trips are set for each parameter. The Trip Setpoints 
have been selected to ensure that the reactor core and reactor coolant 
system are prevented from exceeding their safety limits. Operation with 
a trip set less conservative than its Trip Setpoint but within its speci
fied Allowable Value is acceptable on the basis that each Allowable Value 
is Equal to or less than the drift allowance assumed for each trip in the 
safety analyses.  

Manual Reactor Trip 

The Manual Reactor Trip is a redundant channel to the automatic 
protective instrumentation channels and provides manual reactor trip 
capability.  

Power Level-High 

The Power Level-High trip provides reactor core protection against 
reactivity excursions which are too rapid to be protected by a Pressurizer 
Pressure-High or Thermal Margin/Low Pressure trip.  

The Power Level-High trip setpoint is operator adjustable and can be 
set no higher than 10% above the indicated THERMAL POWER level. Operator 
action is required to increase the trip setpoint as THERMAL POWER is 
increased. The trip setpoint is automatically decreased as THERMAL power 
decreases. The trip setpoint has a maximum value of 107.0% of RATED 
THERMAL POWER and a minimum setpoint of 30% of RATED THERMAL POWER.  
Adding to this maximum value the possible variation in trip point due to 
calibration and instrument errors, the maximum actual steady-state 
THERMAL POWER level at which a trip would be actuated is 110% of RATED 
THERMAL POWER, which is the value used in the safety analyses.  

Reactor Coolant Flow-Low 

The Reactor Coolant Flow-Low trip provides core protection to prevent 
DNB in the event of a sudden significant decrease in reactor coolant 
flow. Provisions have been made in the reactor protective system to permit 

CALVERT CLIFFS-UNIT 2 B 2-4 Amendment No. M, c '



LIMITING SAFETY SYSTEM SETTINGS

BASES 

operation of the reattor at reduced power if one or two reactor coolant 
pumps are taken out of service. The low-flow trip setpoints and Allowable 
Values for the various reactor coolant pump combinations have been 
derived in consideration of instrument errors and response times of 
equipment involved to maintain the DNBR above 1.23 under normal operation 
and expected transients. For reactor operation with only two or three 
reactor coolant pumps operating, the Reactor Coolant Flow-Low trip set
points, the Power Level-High trip setpoints, and the Thermal Margin/Low 
Pressure trip setpoints are automatically changed when the pump condition 
selector switch is manually set to the desired two- or three-pump 
position. Changing these trip setpoints during two and three pump 
operation prevents the minimum value of DNBR from going below 1.23 during 
normal operational transients and anticipated transients when only tw6 or 
three reactor coolant pumps are operating.  

Pressurizer Pressure-High 

The Pressurizer Pressure-High trip, backed up by the pressurizer code 
safety valves and main steam line safety valves, provides reactor coolant 
system protection against overpressurization in the event of loss of load 
without reactor trip. This trip's setpoint is 100,psi below the nominal 
lift setting (2500 psia) of the pressurizer code safety valves and its 
concurrent operation with the power-operated relief valves avoids the 
undesirable operation of the pressurizer code safety valves.  

Containment Pressure-High 

The Containment Pressure-High trip provides assurance that a reactor 
trip is initiated concurrently with a safety injection. The setpoint 
for this trip is identical to the safety injection setpoint.  

Steam Generator Pressure-Low 

The Steam Generator Pressure-Low trip provides protection against 
an excessive rate of heat extraction from the steam generators and 
subsequent cooldown of the reactor coolant. The setting of 685 psia 
is sufficiently below the full-load operating point of 850 psia so 
as not to interfere with normal operation, but still high enough to 
provide the required protection in the event of excessively hiqh steam 
flow. This setting was used with an uncertainty factor of + 85 psi 
in the accident analyses.which was based on the Main Steam Line Break 
event.

Amendment No. Y?, Al, ' 1CALVERT CLIFFS - UNIT 2 B 2-5



LIMITING SAFETY SYSTEM SETTINGS 

BASES 

Steam Generator Water Level 

The Steam Generator Water Level-Low trip provides core protection 
by preventing operation with the steam generator water level below the 
minimum volume required for adequate heat removal capacity and assures 
that the pressure of the reactor coolant system will not exceed its 
Safety Limit. The specified setpoint in combination with the auxiliary 
feedwater actuation system ensures that sufficient water inventory exists 
in both steam generators to remove decay heat following a lossof main 
feedwater flow event.  

Axial Flux Offset 

The axial flux offset trip is provided to ensure that excessive 
axial peaking will not cause fuel damage. The axial flux offset is 
determined from the axially split excore detectors. The trip setpoints 
ensure that neither a DNBR of less than 1.23 nor a peak linear heat rate 
which corresponds to the temperature for fuel centerline melting will 
exist as a consequence of axial power maldistributions. These trip set
points were derived from an analysis of many axial power shapes with 
allowances for instrumentation inaccuracies and the uncertainty associated 
with the excore to incore axial flux offset relationship.  

Thermal Margin/Low Pressure 

The Thermal Margin/Low Pressure trip is provided to prevent operation 
when the DNBR is less than 1.23.  

The trip is initiated whenever the reactor coolant system pressure 
signal drops below either 1875 psia or a computed value as described 
below, whichever is higher. The computed value is a function of the 
higher of AT power or neutron power, reactor inlet temperature, and the 
number of reactor coolant pumps operating. The minimum value of reactor 
coolant flow rate, the maximum AZIMUTHAL POWER TILT and the maximum CEA 
deviation permitted for continuous operation are assumed in the genera
tion of this trip function. In addition, CEA group sequencing in accor
dance with Specifications 3.1.3.5 and 3.1.3.6 is assumed. Finally, the 
maximum insertion of CEA banks which can occur during any anticipated 
operational occurrence prior to a Power Level-High trip is assumed.

CALVERT CLIFFS - UNIT 2 Amendment No.j$, 91,gB 2-6



I LIMITING SAFETY SYSTEM SETTINGS 

BASES 

The Thermal Margin/Low Pressure trip setpoints include allowances 
for equipment response time, measurement uncertainties, processing error.  
and a further allowance of 40 psia to compensate for the time delay 
associated with providing effective termination of the occurrence that 
exhibits the most rapid decrease in margin to the safety limit.  

Asymimetric Steam Generator Transient Protection Trip Function (ASGTPTF) 

The ASGTPTF utilizes steam generator pressure inputs to the TM/LP 
calculator, which causes a reactor trip when the difference in pressure 
between the two steam generators exceeds the trip setpoint. The ASGTPTF 
is designed to provide a reactor trip for those Anticipated Operational 
Occurrences associated with secondary system malfunctions which result 
in asymmetric primary loop coolant temperatures. The most limiting event 
is the loss of load to one steam generator caused by a single Main Steam
Isolation Valve closure.  

The equipment trip setpoint and allowable values are calculated to 
account for instrument uncertainties, and will ensure a trip at or before 
reaching the analysis setpoint.  

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.  

Li ....

Amendment No. 9, 10, 7, q I .CALVERT CLIFFS - UNIT 2 B 2-7



3/4.1 REACTIVITY CO;NTROL SYST`-'Ký

3/4.1.) BORATION CONTROL 

SHUTDOWN MARGIN - T > 200'F 
avg 

LIMITING CONDITION FOR OPERATION 

3.1.1.1 The SHUTDOWN MARGIN shall be > 5.2%* Ak/k.  

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

ACTION: 

With the SHUTDOWN MARGIN < 5.2%* Ak/k, immediately initiate and continue 
boration at > 40 gpm of 2300 ppm boric acid solution or equivalent until 
the required SHUTDOWN MARGIN is restored.  

SURVEILLANCE REQUIREMENTS 

4.1.1.1.1 The SHUTDOWNMARGIN shall be determined to be > 5.2%* Ak/k: 

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

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

c. 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.  

d. 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.  

* Adherence to Technical Specification 3.1.3.6 as specified in Surveillance 
Requirements 4.1.1.1.1 assures that there is sufficient available shut
down margin to match the shutdown margin requirements of the safety 
analyses.  

** See Special Test Exception 3.10.1.  
# With Keff .1.0.  
## With Keff < 1.0.

Amendment No. P, 1, 7Y, iCALVERT CLIFFS - UNIT2 3/4 1-1



REACTIVITY CONTROL SYSTEMS 

SURVEILLANCE REQUIREMENTS (Continued) 

e. When in MOD'ES 3 or 4, at least once per 24 ho'urs by con
sideration of the following factors: 

1. Reactor coolant system boron concentration, 
2. CEA position, 
3. Reactor coolant system average temperature, 
4. Fuel burnup based on gross thermal energy generation, 
5. Xenon concentration, and 
6. 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). This comparison shall 
consider at least those factors stated in Specification 4.1.1.1.1.e, 
above. 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.

CALVERT CLIFFS-UNIT 2 3/4 1-2



REACTIVITY CONTROL SYSTE,.MS

MODERATOR TEMPERATURE COEFFICIENT

LIMITING CONDITION FOR OPERATION 

3.1.1.4 The moderator temperature coefficient (MTC) shall be: 

a. Less positive than 0.5 x 10 Ak,/k/°F whenever THERMAL 
POWER is < 70% of RATED THERMAL POWER, 

b. Less positive than 0.2 x lO-4 Ak/k/°F whenever THERMAL 
POWER is > 70% of RATED THERMAL POWER, and 

c. Less negative than -2.2 x 1 0-4 Ak/k/°F at RATED THERMAL 
POWER.  

APPLICABILITY: MODES 1 and 2*# 

ACTION: 

With the moderator temperature coefficient outside any one of the above 
limits, be in at least HOT STANDBY within 6 hours.

SURVEILLANCE REQUIREMENTS 

4.1.1.4.1 The MTC shall be determined to be within its limits by 
confirmatory measurements. MTC measured values shall be extrapolated 
and/or compensated to permit direct comparison with the above limits.  

*With Keff > 1.0.  

#See Special Test Exception 3.10.2.

CALVERT CLIFFS - UNIT 2 3/4 1-5 Amendment No. 74, 31



REACTIVITY CONTROL SYSTEMS

SURVEILLANCE REQUIREMENTS (Continued) 

4.1.1.4.2 The MTC shall be determined at the following frequencies and 
THERMAL POWER conditions during each fuel cycle: 

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

b. At any THERMAL POWER above 90% of RATED THERMAL POWER, within 7 
EFPD after initially-reaching:,an equilibrium condition at or 
above 90% of RATED THERMAL POWER after each fuel loading.  

c. At any TIJERMAL Power, within 7 EFPD after reaching a RATED 
THERMAL POWER equilibrium boron concentration of 300 ppm.

ICALVERT CLIFFS-UNIT 2 Amendment No.6 I3/4 1-6
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3/4.2 POWER DISTRIBUTION LIMITS

LINEAR HEAT RATE 

LIMITING CONDITION FOR OPERATION 

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

3.2-1.  

APPLICABILITY: MODE l.  

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 12 hours that the full length CEAs 
are withdrawn to and maintained at or beyond the Long Term 
Steady State Insertion Limit of Specification 3.1.3.6.  

b. 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.

CALVERT CLIFFS-UNIT 2 Amendment No. ý, 183/4 2-1



POtIER DISTRIBUTION LIMITS 

SURVEILLANCE REQUIREMENTS (Continued) 

c. 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: 

M x N 

where: 

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

2. N is the maximum allowtble fraction of RATED THERMAL POWER 
as determined by the F curve of Figure 3.2-3b.  

- xy 

4.2.1.4 Incore Detector Monitorinq 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 uncertainty factor of 1.07, 

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, and 

5. A THERMAL POWER measurement uncertainty factor of 1.02.  

CALVERT CLIFFS-UNIT 2 3/4 2-2 Amendment No. 0, •, 1•, 1$, •4, •
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POWER DISTRIBUTION LIMITS 

TOTAL PLANAR RADIAL PEAKING FACTOR -'FT 
xy 

LIMITING CONDITION FOR OPERATION 

3.2.2.lThe calculated value of FT defined as FT = F (+T) shall be 
limited to < 1.70. Xy xy xy q 

APPLICABILITY: MODE 1*.  

ACTION: 

With FT > 1.70 within 6 hours either: xy 

a. Reducy THERMAL POWER to bring the combination of THERMAL POWER 
and F to within the limits of Figure 3.2-3a and withdraw the 
full Ungth 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.  

SURVEILLANCE REQUIREMENTS 

4.2.2.1.lThe provisions of Specification 4.0.4 are not applicable.  

4.2.2.1.2FTx shall be calculated by the expression FTy = F (1+Tq) and FT 
xy xy xy q xy 

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 the AZIMUTHAL POWER TILT (T ) is > 0.030.  

*See Special Test Exception 3.10.2.  

CALVERT CLIFFS - UNIT 2 3/4 2-6 Amendment No.9, i7,), 61



POWER DISTRIBUTION L111,ITS

SURVEILLANCE REQUIREMENTS (Continued) 

4.2.2.1.3 F shall be determined each time a calculation of FT is required 
xy xy 

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 determina
tion shall be limited to core planes between 15% and 85% of full core 
height inclusive and shall exclude regions influenced by grid effects.

4.2.2.1.4 Tq shall be determined each time a calculation of FT yis required 

and the value of Tq used to determine F xy shall be the measured value of 
Tqq

CALVERT CLIFFS-UNIT *2
3/4 2-7

Amendment No. 9, 10, a I

I



___~~~ M~ILII 

*~L - ....... ----

-~ uj-

0-

TI- 4�hz4:i4z 4�4T�4zzz-

w C 
-4-

M

uil-.

CD

0D

0.  

I

Lu 

I

LL 
0 
z 
0 

U
LU 
_j 

>_ 0 
x _j 

L

cc~ 

0 
L

z 

0

I-

0

U3M~d IVLNU3HI G31.VU 
AO N0I1OVU~ 318VMOIIV

CALVERT CLIFFS - UNIT 2 3427 mnmn o

2I

3/4 2-7a Amendment No. G I

0 i i

D



POWER DISTRIBUTION LIMITS

TOTAL PLANAR RADIAL "PEAKING FACTOR - FTy xy 

LIMITING CONDITION FOR OPERATION 

3.2.2.2 The value of N presently used in specification 4.2.1.3 shall 
be in accordance with Figure 3.2-3b.  

APPLICABILITY: MODE 1-when operating in accordance with specification 4.2.1.3.  

ACTION: 

With the value of N presently used in specification 4.2.1.3 exceeding the 
limit shown in Figure 3.2-3b, within 6 hours either: 

a. Reduce the value of N used in specification 4.2.1.3 to within 
the limits of Figure 3.2-3b; or 

b. Be in at least HOT STANDBY.  

SURVEILLANCE REQUIREMENTS 

4.2.2.2.1 The provisions of Specification 4.0.4 are not applicable.  

4.2.2.2.2 Fxy shall be calculated by the expression F = Fxy (l+Tq) and N 

shall be determined to be within its limit by monitoring FxT at the following xy 

intervals: 

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

b. At least once per 3 days of accumulated operation in MODE 1.

Amendment No. 0: 1, 71, o iCALVERT CLIFFS - UNIT 2 3/4 2-8



POWER DISTRIBUTION LIMITS

SURVEILLANCE REQUIREMENTS (Continued) 

4.2.2.2.3 F shall be determined each time a calculation of FT is required xy xy 
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 determina
tion shall be limited to core planes between 15% and 85% of full core 
height inclusive and shall exclude regions influenced by grid effects.

4.2.2.2.4 T shall be determined each time a calculation of FT is required 
q T xy 

and the value of Tq used to determine F shall be the measured value of 
Tq.  

CALVERT CLIFFS-UNIT 2 Amendment No. , ,
3/4 2-8 (cont.)
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POW.ER DISTRIBUTION LIMITS 

TOTAL INTEGRATED RADIAL PEAKING FACTOR - FT 

LIMITING CONDITION FOR OPERATION 

T FT + 
3.2.3 The calculated value of F T defined as F = F (l+T -shall be 
limited to < 1.650. r r r q 

APPLICABILITY: MODE 1*.  

ACTION: 
T 

With Fr > 1.650, within 6 hours either: 

a. Be in at least HOT STANDBY, or 

b. Reduce THERMAL POWER to bring the combination of THERMAL POWER 
and FT to within the limits of Figure 3.2-3c, withdraw the 
full length CEAs to or beyond the Long Term Steady State Limits 
of Specification 3.1.3.6, and insert new value of FT in BASSS; or 

c. Reduct THERMAL. POWER to bring the combination of THERMAL POWER 
and F to within the limits of Figure 3.2-3c and withdrawn the full I 
length CEAs to or beyond the Long Term Steady State Insertion 
Limits of Specification 3.1.3.6. The THERMAL POWER limit 
determined from Figure 3.2-3c shall then be used to establish a 
revised upper THERMAL POWER level limit on Figure 3.2-4 (truncate 
Figure 3.2-4 at the allowable fraction cf RATED THERMAL POWER 
determined by Figure 3.2-3c) and subsequent operation shall be 
maintained within the reduced acceptable operation region of 
Figure 3.2-4.  

SURVEILLANCE REQUIREMENTS 

.2.3.1 The provisions of Specification 4.0.4 are not applicable.  

.2.3.2 FT shall be calculated by the expression FT F (+T ) andF 
r r r q r 

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

:See Special Test Exception 3.10.2.

Amendment No. ,, X 1, Z1, G I- --:ALVERT CLIFFS - UNIT 2 3/4 2-9



SURVEILLANCE REQUIREMENTS (Contin-ued) 

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 mapr with all 
full length CEAs at or above the Long Term Steady State Insertion Limit 
for the existing Reactor Coolant Pump combination.  

4.2.3.4 T shall be determined each time a calculation of FT is required 

and the value of T used to determine Fr shall be the measured value of 
T. q

Amendment No. 0, 7, 18CALVERT CLIFFS - UNIT 2 3/4 2-1 0
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POWER DISTRIBUTION LIMITS

AZIMUTHAL POWER TILT 

LIMITING CONDITION FOR OPERATION 

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

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

ACTION: 

a. With the indicated AZIMUTHAL POWER TILT determined to be > 
0.030 but < 0.10, either correct the power tilt within two 
hours or determine within the next 2 hours and at least once 
per subsequent 8 hours, that the TOTAL PLANAR RADIAL PEAKING T 
FACTOR (F ) and the TOTAL INTEGRATED RADIAL PEAKING FACTOR 
T x (F r) are within the limits of Specifications 3.2.2 and 3.2.3.  

b. With the indicated AZIMUTHAL POWER TILT determined to be > 
0.10, operation may proceed for up to 2 hours provided that 

TT the TOTAL INTEGRATED RADIAL PEAKING FACTOR (Fr T and TOTAL 
PLANAR RADIAL PEAKING FACTOR (FyT ) are within the limits of 

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

SURVEILLANCE REQUIREMENTS 

4.2.4.1 The provisions of Specification 4.0.4 are not applicable.  

4.2.4.2 The AZIMUTHAL POWER TILT shall be determined to be within the 
limit by: 

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

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

*See Special Test Exception 3.10.2.

CALVERT CLIFFS-UNIT 2 3/4 2-I12 Amendment No. 9



POWER DISTRIBUTION LIMITS

DNB PARAMETERS 

LIMITING CONDITION FOR OPERATION

3.2.5 The following DNB related 
the limits shown on Table 3.2-1:

parameters shall be maintained within

a. Cold Leg Temperature 

b. Pressurizer Pressure 

c. Reactor Coolant System Total Flow Rate

d. AXIAL SHAPE INDEX, Core power

APPLICABILITY: MODE 1.

ACTION: 

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 

4.2.5.1 Each of the parameters of Table 3.2-1 shall be verified to be 
within their limits at least once per 12 hours.

4.2.5.2 The 
to be within

Reactor Coolant System total flow rate 
its limit by measurement at least once

shall be ditermined 
per 18 months.

CALVERT CLIFFS-UNIT 2
3/4 2-13
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TABLE 3.2-1 

DNB PARAMETERS

LIMITS

C-) 
I'-

rrl 
-- I 

C-) 
t-

"rl 

C; 

--4

Four Reactor 
Coolant Pumps 

Operating

Three Reactor 
Coolant Pumps 

Operating

< 548°F

S2200 psia* 

S370,000 gpm

** 

** 

**

Two Reactor 
Coolant Pumps 

Operating-Same Loop

** 

**

Two Reactor 
Coolant Pumps 

Operating-Opposite Loop

** 

** 

**

AXIAL SHAPE INDEX, Core *** ** ** ** 
Power 

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

"**These values left blank pending NRC approval of ECCS analyses for operation with less than 
four reactor coolant pumps operating.  

***The AXIAL SHAPE INDEX, Core Power shall be maintained within the limits established by the Better 
Axial Shape Selection System (BASSS) for CEA insertions of the lead bank of < 55% when BASSS is 
OPERABLE, or within the limits of FIGURE 3.2-4 for CEA insertions specified by FIGURE 3.1-2,

Parameter 

Cold Leg Temperature 

Pressurizer Pressure 

Reactor Coolant System 
Total Flow Rate

r'3 
-D

"3 
(D :3 

"CQ



TABLE 3.3-1 (Continued)

REACTOR PROTECTIVE INSTRUMENTATION
I

C) 

-I, 

(A 

H 

N)

TOTAL NO.  
OF CHANNELS 

4 

4 

6 

4/Matrix

CHANNELS 
TO TRIP

2(d)

0

1 

3/Matrix

MINIMUM 
CHANNELS 
OPERABLE

3(f)

2 

6

APPLICABLE 
MODES 

1, 2 and * 

3, 4, 5 

1, 2*

4/Matrix 1, 2*

14. Reactor Trip Breakers

FUNCTIONAL UNIT 

11. Wide Range Logarithmic Neutron 
Flux Monitor 

a. Startup and Operating--Rate 
of Change of Power - High 

b. Shutdown 

12. Reactor Protection System 
Logic Matrices 

13. Reactor Protection System 
Logic Matrix Relays

!j

ACTION

3 

4 

4 

41, 2*8 6 8

il



TABLE 3.3-1 (Continued)

TABLE N'OTATION 

With the protective system trip breakers~in the closed position and 
the CEA drive system capable of CEA withdrawal.  

#The provisions of Specification 3.0.4 are not applicable.  

(a) Trip may be bypassed below lO-4 of RATED THERMAL POWER; bypass shall 
be automatically removed when THERMAL POWER is > 10- of RATED 
THERMAL POWER.  

(b) Trip may be'manually bypassed below 785 psia; bypass shall be 
automatically removed at or above 785 psia.  

(c) Trip may be bypassed below 15% of RATED THERMAL POWER; bypass 
shall be automatically removed when THERMAL POWER is > 15% of 
RATED THERMAL POWER.  

(d) Trip may be bypassed below 10-4% and above 12% of RATED THERMAL 
POWER.  

(e) Trip may be bypassed during testing pursuant to Special Test Excep
tion 3.10.3.  

(f) There shall be at least two decades of overlap between the Wide 
Range Logarithmic Neutron Flux Monitoring Channels and the Power 
Range Neutron Flux Monitoring Channels.  

ACTION STATEMENTS 

ACTION 1 With the number of channels OPERABLE one less than 
required by the Minimum Channels OPERABLE requirement, 
restore the inoperable channel to OPERABLE staths within 
48 hours or be in HOT STANDBY within the next 6 hours 
and/or open the protective system trip breakers.  

ACTION. 2 With the number of OPERABLE channels one less than the 
Total Number of Channels, STARTUP and/or POWER OPERATION 
may proceed provided the following conditions are satisfied: 

a. The inoperable channel is placed in either the bypassed 
or tripped condition within 1 hour. For the purposes 
of testing and maintenance, the inoperable channel may 
be bypassed for up to 48 hours from time of initial loss 
of OPERABILITY; however, the inoperable channel shall 
then be either restored to OPERABLE status or placed in 
the tripped condition.

CALVERT CLIFFS - UNIT 2 Amendment No. AX, ýý I3/4 3-4



TABLE 3.3-1 (Continued) 

ACTION STTENIENTS 

b. Within one hour, all furnctional 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.  

ACTION 3 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 4 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 1 hour for surveillance testing per 
Specification 4.3.1.1.

CALVERT CLIFFS - UNIT 2 3/4 3-5



TABLE 3.3-2 

REACTOR PROTECTIVE INSTRUMENTATION RESPONSE TIMES

C�) 

I

P1 

-I 
C-) 

�11 
-Fl 
(I, 

I-4 
-4 

CA) 

a)

FUNCTIONAL UNIT 

1. Manual Reactor Trip 

2. Power Level - High 

3. Reactor Coolant Flow - Low 

4. Pressurizer Pressure - High 

5. Containment Pressure - High 

6. Steam Generator Pressure.- Low 

7. Steam Generator Water Level - Low 

8. Axial Flux Offset 

9.a. Thermal flargin/Low Pressure 

b. Steam Generator Pressure Difference - High 

10. Loss of Turbine--Hydraulic 

Fluid Pressure - Low 

11. Wide Range Logarithmic Neutron Flux Monitor

RESPONSE TIME 

Not Applicable 

< 0.40 seconds*# 

< 0.50 seconds 

< 0.90 seconds 

< 0.90 seconds 

< 0.90 seconds 

< 0.90 seconds 

< 0.40 seconds*# 

< 0.90 seconds*# 

< 0.90 seconds 

Not Applicable 

Not Applicable

*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.

1,

and < 12.0 seconds## 

and < 12 .Oseconds## 

and 12 .Oseconds #I/

03 

9 
oD 

"ri-



TABLE 3.3-3 (Continued)

ENGINEERED SAFETY FEATURE ACTUATION SYSTEM INSTRUMENTATION

FUNCTIONAL UNIT

C") 

--4 

I-

n 

*-

TOTAL NO.  
OF CHANNELS

2/Penetration

4

6. CONTAINMENT PURGE 
VALVES ISOLATION ## 

a. Manual (Purge Valve 
Control Switches) 

b. Containment Radiation 
High 
Area Monitor 

7. LOSS OF POWER 

a. 4.16 kv Emergency Bus 
Undervoltage (Loss 
of Voltage 

b. 4.16 kv Emergency Bus 
-Undervoltage (Degraded 
Voltage) 4/Bus

CHANNELS 
TO TRIP

1/Penetration

2

2/Bus

2/Bus

MINIMUM 
CHANNELS 
OPERABLE

2/Penetration

3

3/Bus 

3/Bus

APPLICABLE 
MODES

5, 6

6

1, 2, 3

1, 2, 3

## Containment purge valve isolation is also initiated by SIAS (functional units l.a, l.b, and l.c).ir 
(D 

CL 

(DI 

0

4/Bus

(.O

ACTION

8 1

8

7*

7* (



TABLE 3.3-3 (Continued)

ENGINEERED SAFETY

C-) 

C-,) 

r

C= 

r

-N1 8. CVCS ISOLATION 

a. Manual (CVCS 
Isolation Valve 
Control Switches) 

b. West Penetration 
Room/Letdown Heat 
Exchanger Room 
Pressure - High 

9. AUXILIARY FEEDWATER

FEATURE ACTUATION SYSTEM INSTRUMENTATION

TOTAL NO.  
OF CHANNELS

I/Valve

4

CHANNELS 
TO TRIP

1/Valve

2

MINIMUM 
CHANNELS 
OPERABLE

I/Valve 

3

APPLICABLE 
MODES

I, 2, 3, 4

1, 2, 3, 4

2 sets of 2 
per S/G

I set of 2 
per S/G

2 sets of 2 
per S/G

b. Steam Generator 
Level - Low 

c. Steam Generator 
AP High

n) 
(D 

(D 

c-t 

0

4/SG 

4/SG

2/SG 

2/SG

3/SG 

3/SG

1, 2, 3 

1, 2, 3

FUNCTIONAL UNIT

C-')

ACTION

6

"7 *

1, 2, 3 6

7 

7

a. Manual



TABLE 3.3-3 (Continued) 

TABLE NOTATION 

(a) Trip function may be bypassed in th-is MODE when pressurizer 
pressure is < 1800 psia; bypass shall be automatically removed 
when pressurizer pressure is > 1800 psia.  

(c) Trip function may be bypassed in this MODE below 785 psia; bypass 
shall be automatically removed at or above 785 psia.  

* The provisions of Specification 3.0.4 are not applicable.  

ACTION STATEMENTS 

ACTION 6 With the number of OPERABLE channels one less than the 
Total Number of Channels, restore the inoperable channel 
to OPERABLE status within 48 hours or be in at least 
HOT STANDBY within the next 6 hours and in COLD SHUTDOWN 
within the following 30 hours.  

ACTION 7 - With the number of OPERABLE channels one less than the 
Total Number of Channels, operation may proceed provided 
the following conditions are satisfied: 

a. The inoperable channel is placed in either the bypassed 
or.tripped condition within 1 hour: For the purposes 
of testing and maintenance, the inoperable channel may 
be bypassed for up to 48 hours from time of initial 
loss of OPERABILITY; however, the inoperable channel 
shall then be-either restored to OPERABLE status or 
placed in the tripped condition.  

b. 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.

CALVERT CLIFFS - UNIT 2 Amendment No.%Y,3/4 3-15



TABLE 3.3-3 (Continued)

ACTION 8

ACTION 11 -

With less than the Minimum Channels OPERABLE, operation 
may continue provide the containment purge valves are 
maintained closed.  

With the number of OPERABLE Channels one less than the 
TotalNumber of Channels, operation may proceed provided 
the inoperable channel is placed in the bypassed condition 
and the Minimum Channels OPERABLE requirement is demonstrated 
within 1 hour; one additional channel may be bypassed for 
up to 2 hours for surveillance testing per Specification 
4.3.2.1.

CALVERT CLIFFS - UNIT 2
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TABLE 3.3-4 

ENGINEERED SAFETY FEATURE ACTUATION SYSTEM INSTRUMENTATION TRIP VALUES
t=

"I11 

--4

FUNCTIONAL UNIT 

1. SAFETY INJECTION (SIAS) 
a. Manual (Trip Buttons) 

b. Containment Pressure - High 

c. Pressurizer Pressure - Low 

2. CONTAINMENT SPRAY (CSAS) 
a. Manual (Trip Buttons) 

b. Containment Pressure -- High 

3. CONTAINMENT ISOLATION (CIS) # 

a. Manual CIS (Trip Buttons) 

b. Containment Pressure - High 

4. MAIN STEAM LINE ISOLATION 
a. Manual (MSIV Hand Switches 

and Feed Head Isolation 
Hand Switches) 

b. Steam Generator Pressure - Low

ALLOWABLE 
VALUES 

Not Applicable 

< 4.75 psig 

> 1725 psia 

Not Applicable 

< 4.75 psig 

Not Applicable 

< 4.75 psig

TRIP SETPOINT 

Not Applicable 

< 4.75 psig 

> 1725 psia 

Not Applicable 

< 4.75 psig 

Not Applicable 

4.75 psig 

Not Applicable 

> 685 psia

# Containment isolation of non-essential penetrations is also initiated by SIAS (functional 
units l.a and l.c).

Not Applicable 

> 685 psia

CA)

(D 

rD 

-Q.  

V:IQ



TABLE 3.3-4 (Continued)

ENGINEERED SAFETY FEATURE ACTUATION SYSTEM INSTRUMENTATION TRIP VALUES

FUNCTIONAL UNIT

C-I) 
[-4 --I 

mri 

I . I 

- 1-

TRIP VALUE

Not Applicable 

> 24 inches above 
tank bottom 

Not Applicable

ALLOWABLE 
VALUES

Not Applicable 

> 24 inches above 
tank bottom 

Not Applicable

b. Containment Radiation - High

Area Monitor < 220 mr/hr < 220 mr/hr

7. LOSS OF POWER

a. 4.16 kv Emergency Bus Under
voltage (Loss of Voltage) 

b. 4.16 kv Emergency Bus Under
voltage (Degraded Voltage)

2450+105 
2+0. 2 

3628+25 
81+0.4

volts with a 
second time delay 

volts with a 
second time delay

2450+105 
2+0.2 

3628+25 
8+0.4

volts with a 
second time delay 

volts with a 
second time delay

## Containment purge valve isolation is also initiated by SIAS (functional units l.a, l.b, and l.c).

5. CONTAINMENT SUMP RECIRCULATION (RAS) 

a. Manual RAS (Trip Buttons) 

b. Refueling Water Tank - Low 

6. CONTAINMENT PURGE VALVES ISOLATION ## 

,a. Manual (Purge Valve Control Switches)

c-.)

rD (D 

00

4

I I



TABLE 3.3-4 (Continued) 

ENGINEERED SAFETY FEATURE ACTUATION SYSTEM INSTRUMENTATION TRIP VALUES

FUNCTIONAL UNIT 

8. CVCS ISOLATION

m 

H 

r) 
'-4 
-I, 
�1� 
Ca 

cz 
'-4 

-I 
r�3

9. AUXILIARY FEEDWATER ACTUATION SYSTEM 

a. Manual (trip Buttons) 

b. Steam Generator (A or B) Level - Low 

c. Steam Generator AP-High 
(SG-A > SG-B) 

d. Steam Generator AP-High 
(SG-B > SG-A)

TRIP VALUE 

< 0.5 psig

Not Applicable 

-194" to -149"1 
(inclusive) 

< 130.0 psid 

< 130.0 psid

ALLOWABLE 
VALUES 

< 0.5 psig

Not Applicable 

-194" to -149" 
(inclusive) 

< 130.0 psid 

< 130.0 psid

14est Penetration Room/ 
Letdown Heat Exchanger 
Room Pressure - High

Ca

CL 

0.  
(D 
-) 

0

(

/ \



TABLE 3.3-5 

ENGINEERED SAFETY FEATURES RESPONSE TIMES 

INITIATING SIGNAL AND FUNCTION RESPONSE TIME IN SECONDS 

1. Manual 

a. SIAS

Safety Injection (ECCS) 

b. CSAS 

Containment Spray 

c. CIS 

Containment Isolation 

d. RAS 

Containment Sump Recirculation 

e. AFAS 
Auxiliary Feedwater Actuation

2. Pressurizer Pressure-Low 

a. Safety Injection (ECCS) 

3. Containment Pressure-High 

a. Safety Injection (ECCS) 

b. Containment Isolation 

c. Containment Fan Coolers 

4. Containment Pressure--High 

a. Containment Spray 

5. Containment Radiation-High 

a. Containment Purge Valves Isolation

Not Applicable 

Not Applicable 

Not Applicable 

Not Applicable 

Not Applicable

< 30"/30** 

< 30"/30"* 

< 30 

< 35*/ 10** 

< 60*/60** 

<5

CALVERT CLIFFS - UNIT 2
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TABLE 3.3-5 (Continued) 

ENGINEERED SAFETY FEATURES RESPONSE TIMES 

INITIATING SIGNAL AND FUNCTION RESPONSE TIME IN SECONDS 

6. Steam Generator Pressure-Low 

a. Main Steam Isolation < 6.9 

b. Feedwater Isolation < 80 

7. Refueling Water Tank-Low 

a. Containment Sump Recirculation < 80 

8. Reactor Trip 

a. Feedwater Flow Reduction to 5% < 20 

9. Loss of Power 

a. 4.16 kv Emergency Bus < 2.2 
Undervoltage (Loss of 
Voltage) 

b. 4.16 kv Emergency Bus < 8.4 
Undervoltage (Degraded 
Voltage) 

10. Steam Generator Level - Low 

a. Motor Driven AFW Pump < 54.5* / 14.5** 

b. Steam Driven AFW Pump < 54.5 

11. Steam Generator AP-High 

a. Auxiliary Feedwater Isolation < 20.0, 

TABLE NOTATION 

*Diesel generator starting and sequence loading delays included.  

**Diesel generator starting and sequence loading delays not included.  

Offsite power available.  

***Response time measured from the incidence of the undervoltage condition 

to the diesel generator start signal.  

CALVERT CLIFFS - UNIT 2 3/4 3-21 Amendment No. 77, 77, 61 - -



TABLE 4.3-2 
C-

ENGINEERED SAFETY FEATURE ACTUATION SYSTEM INSTRUMENTAION SURVEILLANCE REQUIREMENTS M M 

4 CHANNEL MODES IN WHICH 
CHANNEL CHANNEL FUNCTIONAL SURVEILLANCE P FUNCTIONAL UNIT CHECK CALIBRATION TEST REQUIRED 

1 I. SAFETY INJECTION (SIAS) 
a. Manual (Trip Buttons) N.A. N.A. R N.A.  
b. Containment Pressure - High S R M' 1, 2, 3 
c. Pressurizer Pressure - Low S R M 1, 2, 3 
d. Automatic Actuation Logic N.A. N.A. M(1)(3) 1, 2, 3 

2. CONTAINMENT SPRAY (CSAS) 
a. Manual (Trip Buttons) N.A. N.A. R N.A.  
b. Containment Pressure -

High S R M 1, 2, 3 
c. Automatic Actuation Logic N.A. N.A. M(l) 1, 2, 3 

3. CONTAINMENT ISOLATION (CIS) # 
a. Manual CIS (Trip Buttons) N.A. N.A. R N.A.  
b. Containment Pressure - High S R M 11 2, 3 
c. Automatic Actuation Logic N.A. N.A. M(l)(4) 1, 2, 3 

4. MAIN STEAM LINE ISOLATION (SGIS) 
a. Manual SGIS (MSIV Hand 

2 3Switches and Feed Head 
= Isolation Hand Switches) N.A. N.A. R N.A.  

b. Steam Generator Pressure - Low S R M 1, 2, 3 
= c. Automatic Actuation Logic N.A. N.A. M(1)(5) 1, 2, 3 

.0 0 

# Containment isolation of non-essential penetrations is also initiated by SIAS (functional units l.a and l.c).



TABLE 4.3-2 (Continued) 

ENGINEERED SAFETY FEATURE ACTUATION SYSTEM INSTRUMENTATION SURVEILLANCE REQUIREMENTS

r-

r-

m 

-I 

C- CHANNEL 
CHECK 

N.A.  

N.A.  
N. A.

N.A.

FUNCTIONAL UNIT 

5. CONTAINMENT SUMP 
RECIRCULATION (RAS) 

a. Manual RAS (Trip Buttons) 
b. Refueling Water 

Tank - Low 
c. Automatic Actuation Logic 

6. CONTAINMENT PURGE VALVES ISOLATION 
a. Manual (Purge Valve Control 

Switches) 
b. Containment Radiation - High 

Area Monitor 

7. LOSS OF POWER 
a. 4.16 kv Emergency Bus 

Undervoltage (Loss of 
Voltage) 

b. 4.16 ky Emergency Bus 
Undervoltage (Degraded 
Voltage) 

8. CVCS ISOLATION 
West Penetration Room/ 
Letdown Heat Exchanger 
Room Pressure - High 

9. AUXILIARY FEEDWATER 
a. Manual (Trip Buttons) 
b. Steam Generator Level - Low 

c. Steam Generator AP-High 
d. Automatic Actuation Logic

N.A.  

N.A.  

N.A.

CHANNEL 
CALIBRATION 

N.A.  

R 
N.A.

N.A.

R

CHANNEL 
FUNCTIONAL 

TEST

R

M 
M(1)

MODES IN WHICH 
SURVEILLANCE 

REDUIRED

N.A.

I, 2, 
1, 2,

3 
3

N.A.R 

M

M 

M 

M

R 

R 

R

N.A.  
R 
R 
N.A.

N.a.  
S 
S 
N.A.

R M 
M 
M(1)

6

1, 2, 3 

1, 2, 3 

1, 2, 3, 4

N.A.  
I, 2, 
1, 2, 
1, 2,

3 
3 
3

## Containment purge valve isolation is also initiated by SIAS (functional units l.a, l.b and l.c).

S

C'., 

C'.

:3 

(D 
=3 
C+ C-.Q 

0 

.'.

/
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TABLE 4.3-2 (Continued)

TABLE NOTATION

(1) The logic circuits shall be tested manually at least once per 31 
days.  

(3) SIAS logic circuits A-5, B-5, A-1O and B-10 may be exempted from 
testing during operation; however, these logic circuits shall be 
tested at least once per 18 months during shutdown.  

(4) CIS logic circuits A-5 and B-5 may be exempted from testing during 
operation; however, these logic circuits shall be tested at least 
once per 18 months during shutdown.  

(5) SGIS logic circuits A-b and B-1 may be exempted from testing during 
operation; however, these logic circuits shall be tested at least 
once per 18 months during shutdown.

CALVERT CLIFFS - UNIT 1 
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TABLE 3.3-10 

POST-ACCIDENT ,MONITORING INSTRUMENTATIONr-

-4: 

I--" 

'-4 

Ci) 

'-4

INSTURMENT 

1. Containment Pressure 

2. Wide Range Logarithmic Neutron Flux Monitor 

3. Reactor Coolant Outlet Temperature 

4. Pressurizer Pressure 

5. Pressurizer Level 

6. Steam Generator Pressure 

7. Steam Generator Level (Wide Range) 

8. Auxiliary Feedwater Flow Rate 

9. RCS Subcooled Margin Monitor 

10. PORV/Safety Valve Acoustic Flow Monitoring 

11. PORV Solenoid Power Indication 

12. Feedwater Flow

MINIMUM 
CHANNELS 
OPERABLE

CA) 

4�.  
CA) 

I.-,

2 

2 

2 

2 

2 

2/steam 

2/steam 

2/steam 

1 

I/valve 

1/valve 

2
(D 
0-.  
2 

0 

Y',)

/

generator 

generator 

generator

C

I 
I



TABLE 4.3-10 

POST-ACCIDENT MONITORING INSTRUMENTATION SURVEILLANCE REQUIREMENTS
C-) 

I-

--I 

C+ 

I

C4 

CD 

0

INSTRUMENT 

1. Containment Pressure 

2. Wide Range Logarithmic Neutron Flux Monitor 

3. Reactor Coolant Outlet.Temperature 

4. Pressurizer Pressure 

5. Pressurizer Level 

6. Steam Generator Pressure 

7. Steam Generator Level (Wide Range) 

8. Auxiliary Feedwater Flow Rate 

9. RCS Subcooled Margin Monitor 

10. PORV/Safety Valve Acoustic Monitor 

.11. PORV Solenoid Power Indication 

12. Feedwater Flow

CHANNEL 
CHECK 

M 

M 

M 

M 

M 

M 

M 

M 

M 

N.A.  

N.A.  

M

CHANNEL 
CALIBRATION 

R 

N.A.  

R 

R 

R 

R 

R 

R 

R 

R 

N.A.  

R

I



3/4.1 REACTIVITY CONTROL SYSTEmS

BASES 

3/4.1.1 BORATION CONTROL 

3/4.1.1.1 and 3/4.1.1.2 SHUTDOWN MARGIN 

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

SHUTDOWN MARGIN requirements vary throughout core life as a function of 
fuel depletion, RCS boron concentration and RCS T . The minimum available 
SHUTDOWN MARGIN for no load operating conditions5.gbeginning of life is 4.5% 
Ak/k and at end of life is 5.2% Ak/k. The SHUTDOWN MARGIN is based on the 
safety analyses performed for a steam line rupture event initiated at no load 
conditions. The most restrictive steam line rupture event occurs at EOC 
conditions. For the steam line rupture event at beginning of cycle conditions, 
a minimum SHUTDOWN MARGIN of less than 4.5% Ak/k is required to control the 
reactivity transient, and end of cycle conditions require 5.2% Ak/k. Accordingly, 

the SHUTDOWN MARGIN requirement is based upon this limiting condit on and is 

consistent with FSAR safety analysis assumptions. With T ,< 200 F, the 
reactivity transients resulting from any postulated accidgx? Yre minimal and a 

3% Ak/k shutdown margin provides adequate protection. With the pressurizer 
'level less than 90 inches, the sources of non-borated water are restricted to 
increase the time to criticality during a boron dilution event.  

3/4.1.1.3 BORON DILUTION.  

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

tration reductions will therefore be within the capability of operator 
recognition and control.  

3/4.1.1.4 MODERATOR TEMPERATURE COEFFICIENT (MTC) 

The limitations on MTC are provided to ensure -tfiat 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.

Amendment No. M•, 37, 6 1B 3/4 1I-1CALVERT CLIFFS - UNIT 2



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 u~er 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.  

{he value of T that must be used in the equation FT = F (1+ T q) 
and Fr = Fr (l+T q) ýs the measured tilt. xy xy 

The surveillance requirements for verifying that FT, FT andTTF afe 
within their limits provide assurance that the actualT vYues ?f F , F 
and T do not exceed the assumed values. Verifying FT and F afar r 
each ?uel loading prior to exceeding 75% of.RATED THEMAL POWER provides 
additional assurance that the core was properly loaded.  

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 1.23 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.
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PLANT SYSTEMS 

AUXILIARY !FEEDWATER SYSTEM 

LIMITING CONDITION FOR OPERATION 

3.7.1.2 At least two steam turbine driven steam generator auxiliary feedwater 
pumps and associated flow paths shall be OPERABLE and capable of automatically 
initiating flow, within the area of acceptable operation. of Figure 3.7-1, to 
each steam generator*.  

APPLICABILITY: MODES 1, 2 and 3**.  

ACTION: 

a. With one auxiliary feedwater pump inoperable, restore at least two auxiliary 
feedwater pumps to OPERABLE status within 72 hours or be in HOT SHUTDOWN 
within the next 12 hours.  

b. Whenever a subsystem is inoperable for the performance of periodic testing 
(i.e., manual discharge valve closed for pump discharge head test) a dedicated 
operator will be stationed at the local station (i.e., closed valve), with 
direct communication to the Control Room, to return the subsystem to normal 
upon instruction from the Control Room. Upon completion of any testing, the 
subsystem (valve) will be returned to its proper position and verified in its 
proper position by an independent operator check.  

SURVEILLANCE REQUIREMENTS 

4.7.1.2 Each auxiliary feedwater pump shall be demonstrated OPERABLE: 

a. At least once per 31 days by: 

1. Verifying that each steam turbine driven pump develops a Total 
Dynamic Head of > 2800 ft. on recirculation flow when the secondary 
steam supply pressure is greater than 800 psig.  

2. Cycling each testable, remote operated valve that is not in its 

operating position through at least one complete cycle.  

3. Verifying that each valve (manual, power operated or automatic) 
in'the direct flow path is in its correct position.  

b. Before entering MODE 3 after a COLD SHUTDOWN of at least 14 days by 
completing a flow test that verifies the flow path from the condensate 
storage tank to the steam generators.  

c. At least once per 18 months by: 

1. Verifying that each automatic valve in the flow path actuates, to its 
correct position upon receipt of each auxiliary feedwater actuation 
"test signal.  

* For a period of up to 30 days following the entering into Mode 2 from Cycle 

5 startup, at power levels not to exceed 55% of rated thermal power, the 
auxiliary feedwater system may be inoperable except with regard to the 
capability for manually initiating and manually controlling flow to either 
steam generator with the two steam driven auxiliary-feedwater trains.  

Automatic flow initiation need not be OPERABLE during MODE 3.  

CALVERT CLIFFS - UNIT 2 3/4 7-5 Amendment No. •7,



PLANT SYSTEMS 

AUXILIARY FEEDWATER SYSTEM

SURVEILLANCE REQUIREMENTS (Continued)

2. Verifying that each auxiliary feedwater pump starts as designed 
automatically upon receipt of each auxiliary feedwater actuation 
test signal.  

3. Verifying, upon automatic initiation of auxiliary feedwater, a 
flow within the acceptable operating limits of Figure 3.7-1, 
Steam Generator Pressure Versus Auxiliary Feedwater Flow.  

*d. Upon repositioning of 1/2-CV-4511 and/or 1/2-CV-4512 the valve 
shall be realigned to provide flow consistent with Figure 3.7-1.  

* Only applicable during MODES 1 and 2.

CALVERT CLIFFS - UNIT 2 3/4 7-5 a Amendment No. 49
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LOW POPULATION ZONE 

FIG. 5.1 - 2
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DESIGN 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 4.] weight percent U-235.  

5.3.2 Except for special test as authorized by the NRC, all fuel assemblies 
under control element assemblies shall be sleeved with a sleeve design 
previously approved by the NRC.  

CONTROL ELEMENT ASSEMBLIES 

5.3.3 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'F, except for the pressurizer which 
is 700 0 F.  

CALVERT CLIFFS - UNIT 2 Amendment No. , •, a
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1.0 Introduction 

By application dated October 15, 1982, the Baltimore Gas and Electric 

Company (BG&E) submitted an application for license amendment to address 

Cycle 5 Operation of Calvert Cliffs Unit 2 at a rated thermal power of 

2700 MWt. Our evaluation of Cycle 5 includes the consideration of ex

tended burnup, equivalent to approximately 18 months of plant operation, 

and also the use of new analytic methods in predicting fuel and thermal

hydraulic performance. In addition to Technical Specification changes 

associated with Cycle 5 operation, -we have reviewed a special test ex

ception which will facilitate startup testing of the auxiliary feedwater 

system. Changes to the requirements for post-accident monitoring have also 

been reviewed. The October 15, 1982 application was supplemented by letter 

dated November 17, 1982 and other documents as indicated Section 9.0.
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2.0 Fuel System Design 

This section provides an evaluation of the fuel system design and 

performance analysis (Ref. 1) submitted in'support of the proposed fifth 

cycle of operation at Calvert Cliffs Unit 2. The licensee's analyses of 

the reload core characteristics have been conducted with respect to the 

Calvert Cliffs Unit 1 Cycle 6 safety analysis (Refs. 2 and 3). The use 

of the recent Unit 1 safety analysis as a reference cycle for the Cycle 5 

operation of Unit 2 has been proposed because of the similarity in the 

basic system characteristics between the two reload cores. The fuel 

system design and performance analysis in the reference cycle was previ

ously reviewed and approved (Ref. 4) by the NRC. Where the reference 

cycle analyses envelop the proposed cycle conditions, or where the re

vised analyses rely on previously-approved methods, we continue to find 

those analyses acceptable.  

2.1 Fuel Mechanical Design 

The mechanical design of the 76 fresh Batch G fuel assemblies is identical 

to that of the standard Batch H fuel described in the reference cycle 

submittal. It is also identical to the fresh assemblies previously 

inserted in Calvert Cliffs Unit 2 Cycle 4 with the exception of a 0.200 

inch reduction in the overall length of the fuel rods. The length 

reduction will provide additional clearance for fuel rod length increases 

during the extended burnup lifetime of this fuel. The length reduction 

is small and the change was previously found acceptable for the reference 

cycle. Therefore, we continue to-accept the change.  

There is recent evidence (Ref. 5) of insufficient shoulder gap clearance 

in the Combustion Engineering 16X16 fuel at ANO-2, and the NRC staff is 

formally investigating this issue for the 16X16 fuel in all C-E plants.  

No evidence has been found to indicate a significant problem with 14X14 

fuel at Calvert Cliffs.
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BG&E has measured shoulder gap clearances in 17 assemblies during the present 

outage and plans further observations during the next outage to monitor shoulder 

gap clearances. The. NRC staff will keep informed of these activities and take 

appropriate action if the need arises.  

The fuel vendor, Combustion Engineering, has also performed analytical 

predictions of the cladding collapse time for all Calvert Cliffs Unit 2 

Cycle 5 fuel and has concluded that the collapse resistance of all 

standard fuel rods is sufficient to preclude collapse during their design 

lifetime. Although these predictions were made for Cycle 5 conditions, they 

utilized methods of analysis previously accepted in the reference cycle 

analysis. We conclude that the creep collapse calculations have been 

performed in an acceptable manner.  

The licensee has also informed us that all standard fuel assemblies used 

in control element assembly (CEA) positions during Cycle 5 operation will 

have stainless steel sleeves installed in the guide tubes. This modifi

cation, which is used to prevent guide tube wear, was previously accepted 

in the reference cycle Safety Evaluation. The Cycle 5 core will also contain one 

previously-irradiated prototype CEA. This prototype will undergo a third 

cycle of irradiation during Cycle 5. We find these proposed Cycle 5 con

ditions acceptable.  

2.2. Fuel Thermal Design 

The performance of the fuel in the Calvert Cliffs, Unit 2, Cycle-5 core 

has been analyzed using a revised version (Ref. 6) of the Combustion 

Engineering fuel performance code (Ref. 7), called FATES-3. The code is 

used in a number of areas in the safety analysis, including fuel rod 

initial conditions for the analysis of the LOCA and other transients and
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accidents, the power-to-centerline melt limit, minimum and maximum core

average gap conductance, fuel stored energy for containment analysis, 

maximum end-of-life rod pressure, and fuel mechanical design limits.  

The Calvert Cliffs Unit 2 Cycle 5 reference cycle (i.e., Unit 1 Cycle 6) 

safety analysis was the first time the FATES-3 code was used in a 

licensing application. At the time our evaluation of the Unit 1 Cycle 6 

safety analysis was issued, we had not yet completed our review of the 

FATES-3 code. However, the review had identified several staff concerns, 

notably code conservatism and fission gas release. Because the reload 

schedule for Unit 1 Cycle 6 did not permit resolution of these issues, 

we obtained cycle specific conditions from the licensee (Ref. 8) and 

reproduced a number of the fuel performance calculations described in 

that reload report with a staff audit code (Ref. 9). Those calculations, 

which include LOCA initial conditions, power-to-centerline melt, maximum 

fuel average temperatures., and end-of-life rod pressure, were expected 

to be most limiting in the reload safety analysis and most affected by 

those issues identified by the staff.  

In two areas, LOCA initial conditions and end-of-life rod pressure, the 

analyses presented by the licensee were less limiting than those pro

duced by the staff. In response to the first area of concern, the 

licensee reported results (Ref. 10) of a supplemental calculation which 

showed the calculated peak cladding temperature, peak local, and core

average cladding oxidation levels remained below the 10 CFR 50.46 

acceptance limits. On this basis, we found the Unit 1 Cycle 6 Technical 

Specification limit of 15.5 kW/ft on peak linear heat generation rate 

acceptable without further review of FATES-3. The LOCA analysis per

formed for Unit 2 Cycle 5 used input data, including the reload fuel
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performance parameters, which apply to both Unit 2 Cycle 5 and Unit 1 

Cycle 6. Hence, our approval of the reference cycle conditions continues 

to apply to Unit 2 Cycle 5 for operation at a peak linear heat generation 

rate of 15.5 kW/ft and at a power level of 102% (2754 MWt).  

With regard to the end-of-life rod pressure limit, we concluded that 

this limit would be met for assembly-average burnups below approximately 

38,000 MWD/MTU. This value was based on our own audit calculation as 

well as one produced by the previous version of the FATES code (Ref. 7) 

using a fission gas release burnup enhancement factor supplied by the 

staff (Ref. 11). Based on information contained in the Unit 2 Cycle 5 

reload report, the end-of-cycle burnups are predicted to be below this 

limit for all assemblies in the Cycle 5 core.  

With respect to the reference cycle safety analysis, the licensee has 

identified one exception in the Unit 2 Cycle 5 fuel thermal design 

analysis. This is the power-to-centerline melt limit. For the Unit 2 

Cycle 5 analysis, this limit was determined by taking some credit for 

the decrease in power peaking which takes place at high burnup. The 
calculation assumes that cladding temperatures remain near those at 

normal operating conditions. This is assured by simultaneous appli÷ 

cation of the DNBR limit. This new calculation results in an increase 

in the power-to-centerline melt limit from 21 to 22 kW/ft. Based on our 

previous audit calculation of this limit, we find the proposed modification 

acceptable.
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3.0 Nuclear Design 

3.1 Physics Characteristics 

The Cycle 5 burnup is expected to be between 13,100 MWD/T and 13,700 

MWD/T, depending on the final Cycle 4 termination point. The Cycle 5 

physics characteristics were calculated for Cycle 4 terminations be

tween 16,300 and 17,300 MWD/T and the loading pattern presented is 

applicable to any Cycle 4 termination point within this band. Based 

upon conversations with representatives of BG&E, the Cycle 4 discharge 

was determined to be 16,533 MWD/T and, therefore, the physics charac

teristics are valid.  

Cycle 5 will contain 48 fuel assemblies (Batch G) of 4.0 w/o enrichment.  

This higher enrichment has, been accounted for in the determination of 

Cycle 5 physics parameters and in the safety analyses. Also, approval 

has been given for storage of up to 4.1 w/o enriched fuel in Calvert 

Cliffs Units 1 and 2 (Ref. 12.) Therefore, operation with the higher 

enrichment Batch G assemblies is acceptable.  

The Cycle 5 moderator temperature coefficient (MTC) is calculated to be 

-0.1 x 10-4 Lp/°F for beginning of cycle (BOC) and -2.1 x 10-4 Ap/°F 

for end of cycle (EOC). The Doppler coefficient for Cycle 5 is.a best 

estimate value expected to be accurate to within 15%. These values are 

bounded by the values used in the safety analyses for the reference 

cycle (Calvert Cliffs Unit 1 Cycle 6). We, therefore, find the values 

of the MTCs and Doppler coefficients to be acceptable.  

Other Cycle 5 physics parameters are also comparable with the reference 

cycle values and are acceptable. The values of these parameters as used 

in the safety analyses are appropriately modified for calculational 

uncertainties so as to conservatively bound the predicted values.
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The zero power steam line break accident occurring at EOC is the most 

limiting and provides the basis for establishing the Technical Speci

fication required shutdown margin which for Cycle'5 is 5.2% Ap. At the 

end of Cycle 5, the calculated hot zero power (HZP) reactivity worth of 

all CEAs inserted assuming the highest worth CEA is stuck out of the 

core is 7.6% Ap. The CEA bite, which accounts for the possibility of 

the CEAs being slightly inserted rather than fully withdrawn, reduces 

the worth by an additional 1.8% Ap, resulting in a calculated scram 

worth of 5.8% Ap. Assuming a 10% calculational uncertainty, the net 

available calculated HZP scram worth at EOC is 5.2% Ap. Since this is 

equal to the Technical Specification shutdown margin and includes a 

10% calculational uncertainty, it is acceptable.  

3.2 Power Distribution 

Radial power distributions are given for the all rods out (ARO) con

dition at beginning, middle, and end of cycle that are characteristic of 

the high burnup end of the previous cycle (Cycle 4) shutdown window.  

The high burnup end of the Cycle 4 shutdown window tends to increase the 

power peaking in the axial central region of the core for Cycle 5. The 

single rod power peaking values include an allowance for the increased 

peaking that is characteristic of fuel rods adjoining the water holes in 

the fuel assembly lattice. The safety and setpoint analyses conservatively 

include uncertainties and other allowances so that the power peaking 

values actually used are higher than those expected to occur at any time 

during Cycle 5.  

Incore detector measurements are used to compute the core peaking 

factors using the INCA code (Ref. 14). The coefficients required to 

perform this data reduction are obtained using the methodology described 

in the topical report. For Cycle 5 operation, the power distribution 

measurement uncertainties used will be 6 percent for the total integrated 

radial peaking factor (F and 6.2 percent for the total power peaking
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factor (F ). These are the approved values from Reference 14 and are, 
q 

therefore, acceptable.  

3.3 Safety Related Data 

Other safety related data such as limiting parameters of dropped CEA 

reactivity worth and the augmentation factors (used to account for the 

power density spikes due to axial gaps caused by fuel densification) for 

Cycle 5 are identical to the values used in the reference cycle and are, 

therefore, acceptable.
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4.0 Thermal-Hydraulic Design 

4.1 DNBR Analysis 

The thermal margin methodology for Calvert Cliffs Unit 2 Cycle 5 has 

been modified and is in agreement with the approved methodology used for 

Calvert Cliffs Unit 1 Cycle 6, a duplicate plant which references the 

same FSAR. This methodology uses the CETOP code (Refs. 15 and 16) which 

is a variant of the TORC code (Ref. 17). The CETOP code was approved 

(Ref. 4) for use on the Calvert Cliffs Units and is optimized for 

simplified modeling and computer cost reduction. It is used in con

junction with the CE-I critical heat flux correlation (Ref. 18). With 

the application of statistical combination of uncertainties (Ref. 19) a 

new design limit in the CE-I minimum DNBR of 1.23 has been approved 

(Ref. 4) for Calvert Cliffs Unit 1 Cycle 6 and is also applicable to 

Calvert Cliffs Unit 2 Cycle 5. Since the uncertainties of system parameters 

such as engineering heat flux factor, hot channel factor, and rod pitch 

and cladding diameter factors are the same for both Calvert Cliffs Unit I 

and 2, the DNBR limit of 1.23 is also applicable to Calvert Cliffs Unit 2.  

Table 4.1 lists the pertinent thermal-hydraulic parameters used for both 

safety analysis and for generating reactor protection system setpoints.  

Due to the use of statistical combination of uncertainties (SCU) of 

operating state parameters, which affect the limiting safety system 

settings and the limiting conditions for operation, the nominal inlet 

temperature and nominal primary system pressure were used. The SCU 

methodology for LSSS and LCO has been previously approved for Calvert 

Cliffs Unitl. Since the same methodology is used (Ref. 20), the staff 

concludes that the SCU for Calvert Cliffs Unit2 is also acceptable.  

However, the staff is currently performing a generic review regarding 

the instrument measurement uncertainties which are acceptable in the SCU 

analysis for LSSS and LCO.
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Table 4-1 compares thermal - hydraulic parameters at full .power for 

Cycle 5 with the reference cycle which is Unit 1, Cycle 6. It is noted 

that all the values shown are identical except for the slightly greater 

heat flux (0.7%) for Cycle 5 which is due to the smaller (0.7%) total 

heat transfer area for Cycle 5 accounted for by the axial densification 

factor. Note also that the heat transfer area for Unit 2 Cycle 5 is also 

smaller than for Unit 1 Cycle 6 due to a larger number of shims (928 for 

Unit 2 and 672 for Unit 1.) This causes a small increase in the Unit 2 

Cycle 5 core average heat flux and average linear heat rate compared to 

Unit 1.  

The design reactor coolant flow rate is 381,600 gpm (143.8 x 106 lb/hr) 

whereas the actual measured flow rate from the reference cycle (Unit 1, 

cycle 6) is 403,700 gpm (152 X 106 lbm/hr) (Ref. 21) indicating ample margin.  

The effect of a CEA guide tube wear problem and sleeve repair were 

investigated (Ref. 21) and it was concluded that there is no adverse 

affect on DNBR margin (Ref. 4).  

4.2 Effects of Fuel Rod Bowing on DNB Margin 

The fuel rod bowing effects on DNB margin for Calvert Cliffs Unit 2 

Cycle 5 were evaluated in accordance with the guidelines of Reference 4.  

The following table of DNBR penalty versus bundle average burnup was 

obtained from Reference 21.  

Bundle Average Burnup GWD/T DNBR Penalty % 

24.0 0.00 

25.8 0.60 

30.5 2.20 

34.8 3.60 

35.2 3.75
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A total of 141 fuel assemblies will exceed the NRC specified DNB penalty 

threshold burnup of 24 GWD/T (Ref. 23) during Cycle 5, the maximum 

assembly burnup reaching 35.2 GWD/T by the end of the cycle. For those 

assemblies which will experience a burnup of between 24 and 35.2 GWD/T 

at any time during Cycle 5, the minimum best estimate margin available 

relative to more limiting peaking values present in other assemblies is 

greater than 11%. The DNB rod bow penalty for this burnup range, as 

determined from Reference 23, varies from 0 to 3.8%. Since the magnitude 

of the margin available is considerably greater than the corresponding 

DNB rod bow penalty, no power penalty for fuel rod bowing is required in 

Cycle 5.



TABLE 4-1 

Calvert Cliffs Unit 2 

Thermal-Hydraulic Parameters at Full Power

General Characteristics

Total Heat Output (core only) 

Fraction of Heat Generated in Fuel Rod 
Primary System Pressure (nominal) 
Inlet Temperature 
Total Reactor Coolant Flow 

(steady state) 
Coolant Flow Through Core 
Hydraulic Diameter (nominal channel) 
Average Mass Velocity 
Pressure Drop Across Core (steady state 

flow irreversible Ap over entire fuel 
assembly) 

Total Pressure Drop Across Vessel (based 
on steady state flow & nominal dimensions) 

Core Average Heat Flux (accounts for above 
fraction of heat genera-ted in fuel rod & 
axial densification factor) 

Total Heat Transfer Area (accounts for 
axial densification factor) 

Film Coefficient at Average Conditions 
Average Film Temperature Difference 
Average Linear Heat Rate of Undensified 

Fuel Rod (accounts for above fraction 
of heat generated in fuel rod) 

Average Core Enthalpy Rise 
Average Core Temperature Rise 
Maximum Clad Surface Temperature

Reference 
Unit Unit 1, Cycle 6** 

6MWT 2,700 
10 Btu/hr 9,215 

.975 
8sia 2,250 
F 548 

6 gpm 381,600 
106 lb/hr 143.8 
10 lb/hr 138.5 

6 ft 2 0.044 
10 lb/hr-ft 2.59 

psi 11.1 

psi 34.7 

Btu/hr-ft 2  184,266*** 

ft 2  48,748*** 

Btu/hr-ft2- F 5,930 
0UF 31 

kw/ft 6.16*** 

Btu/lb 66.5 
49.0++ 

OF 657

Cycle 5** 

2,700 
9,215 

.975 
2,250 

548 
381,600 

143.8 
138.5 

0.044 
2.59 

11.1 

34.7 

185,532**** 

48,41.5**** 

5,930 
31 
6.20**** 

66.5 
49.0++ 

657

z



Table 4-1 (Cont'd) '

Calculational Factors 

Engineering Heat Flux Factor 
Engineering Factor on Hot Channel Heat Input 
Rod Pitch & Clad Diameter Factor 
Fuel Densification Factor (axial) 

Total Planer Radial Peaking Factors Unrodded Region 

For DNB Margin Analyses (Fr) 
For kW/ft Limit Analyses (Fxy) 

Peak Allowable Linear Heat Generation Rate (kW/ft) 

Limitinq Transient Minimum DNBR
CEA Drop 
Loss of Flow 

Minimum Allowable DNBR

+ Reference 
Unit 1, Cycle 6** Cycle 5** 

1.03* 1.03* 
1.02* 1.02* 
1.065* 1.065* 
1.01 1.01

1.70 
1.70 

15.5 

>1 .23 
71 .23 

1.23

1.70 
1.70 

15.5 

>1 .23 
>1.23 

1.23

*These factors have been combined statistically with other uncertainty factors at 

95/95 confidence/probability level (Ref. 19) to define a new design limit on CE-I 
minimum DNBR when iterating on power as discussed in Reference 19 and approved by 
the NRC in Reference 4.  

**Due to the statistical combination of uncertainties described in References 19, 24, 

and 25, the nominal inlet temperature and nominal primary system pressure were used 
to calculate some of these parameters.  

***Based on Unit 1, Cycle 6 specific value of 672 shims.  

****Based on Unit 2, Cycle 5 specific value of 928 shims.  

+Reference cycle (Unit 1, Cycle 6) analysis is contained in Reference 2.

++Reference 21.
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5.0 Safety Analyses 

5.1 Anticipated Operational Occurrences 

The CEA group withdrawal and full length CEA drop anticipated operational 

occurrences (AOOs) were re-evaluated for Cycle 5. The key transient 

input parameters were conservative with respect to the reference cycle 

(Unit 1, Cycle 6) values and, therefore, no reanalysis was necessary.  

The results and conclusions in the reference cycle analysis are still 

valid for Unit 2, Cycle 5.  

5.2 CEA Ejection Transient 

The CEA ejection transient was reanalyzed for Cycle 5 because of the 

lower available scram worth at trip and changes in the post ejected 

three-dimensional pin power peak and ejected CEA worth as compared to 

the reference cycle. The analytical method used in the reanalysis is 

the NRC approved Combustion Engineering CEA ejection method described in 

CENPD-190-A (Ref. 26).  

The most limiting key safety parameters in Cycle 5 were used to bound 

the most adverse conditions. These included the least negative Doppler 

coefficient, the most positive moderator temperature coefficient, and an 

EOC delayed neutron fraction to produce the highest power rise during 

the event. The analyses show that both the zero power and full power 

cases result in peak fuel enthalpies less than the NRC limiting criterion 

of 280 cal/gm.  

We conclude that the initial assumptions and analytical models used 

ensure that primary system integrity will be maintained in the event of 

a CEA ejection.

r
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5.3 Other Accidents and Transients 

The three design basis events: loss of feedwater, feedwater line 

break, and steam line break events were analyzed with and without loss 

of AC power (LOAC) on turbine trip to ensure that relevant acceptance 

criteria continue to be met in light of the new AFAS logic.  

A spectrum of feedwater and steam line break sizes were analyzed. The 

worst break size was 1.275 ft 2 for the feedline break, 6.305 ft 2 for 

steam line break inside containment and 0.33 ft 2 for steam line break 

outside containment with LOAC on turbine trip. The 0.275 ft 2 feed line 

break downstream of the check valve with LOAC on turbine trip resulted 

in the highest peak pressure but did not exceed the pressure limit of 

2750 psia. The 6.305 ft 2 steam line break inside containment resulted 

in the maximum post trip return to power and minimum DNBR. However, the 

DNBR still was above the design limit of 1.23. The 0.33 ft 2 steam line 

break outside containment resulted in the maximum number of predicted 

fuel pin failures where 2% of fuel pins experienced DNB, however, the 

resulting site boundary dose was well within the 10 CFR 100 guidelines.  

The result of the loss of feedwater flow event with and without LOAC 

following reactor trip showed that the peak pressure did not exceed the 

upper limit of 2750 psia and that an adequate heat sink was maintained 

during the event.  

The licensee performed an ECCS analysis using NRC accepted methods that 

were approved for Unit 1 Cycle 6. They used input data applicable to 

both Unit 1 Cycle 6 and Unit 2 Cycle 5. The ECCS analysis resulted in a 

peak clad temperature of 2038 0 F, versus the acceptance criteria limit of 

22000 F. The peak local clad oxidation was 8.5% compared to the acceptance 

cirteria limit of 17%, and the peak core wide clad oxidation was less 

than 0.51% versus the acceptance criteria limits of 1.0%. Thus we conclude 

that the ECCS analysis of Unit 2 Cycle 5 is acceptable.
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6.0 Radiological Consequences of the Extended Fuel Burn-up 

On June 24, 1982, the NRC issued License Amendment No. 71 for Calvert 

Cliffs Unit 1. This amendment authorized Cycle 6 operation of Calvert 

Cliffs Unit 1 and included our evaluation of the radiological consequences 

of design basis events for an extended fuel burn-up corresponding to approx

imately 18 months of plant operation.  

By letter dated October 15, 1982, BG&E provided a Safety Analysis based 

on Calvert Cliffs Unit I Cycle 6 as the reference cycle. This cycle was 

chosen as the reference because, in addition to the great similarity in 

important parameters between the two units, the burnup considered is the 

same: 33,700 MWd/MTU batch average at discharge. As indicated above, 

the staff previously reviewed in detail the effects of burnup on design 

basis accidents for the reference cycle. The conclusion of this review 

was that the design of the plant and the cycle reload conditions were 

adequate to mitigate the consequences of design basis accidents up to a 

batch average discharge burnup of 34,000 MWd/MTU.  

The licensee's submittal for Unit 2 Cycle 5 was reviewed to determine if 

factors for the reload would negate a similar conclusion for the requested 

action. No such factors were identified.  

Based on the intensive review of the reference cycle and the similarity 

of the two units and reload factors, it is concluded that operation of 

Unit 2 Cycle 5 is acceptable based upon the expected batch average discharge 

burnup.
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7.0 Technical Specifications 

Draft Technical Specifications changes were presented in the October 15, 

1982 application and in the November 17, 1982 supplement. These changes 

are addessed herein.  

7.1 Thermal Margin Safety Limits 

TS Figure 2.1-1, "Reactor Core Thermal Margin Safety Limit", has been 

changed to reflect higher radial peaking factors and implementation of 

the margin recovery programs.* The corresponding Basis in B2.1.1 has been 

changed to reflect an increase in the maximum steady state peak linear 

heat generation rate (centerline fuel melt) from 21 to 22.0 kw/ft. We 

find these changes acceptable.  

7.2 Peripheral Axial Shape Index 

TS Figure 2.2-1 has been changed to reflect the increase in maximum steady 

state peak linear heat generation rate (centerline fuel melt) as indicated 

above. We find this change acceptable.  

7.3 Minimum DNBR and Power Uncertainty 

The minimum DNBR reflected in TS Figure 3.2-4 and as stated in Bases 

B.2.1.1, B.2.2.1, and B 3/4.2.5 has been changed from 1.195 to 1.23 as 

a result of application of SCU. In addition, the TM/LP trip description 

*On July 17, 1980 the licensee met with the NRC staff to discuss the 

margin recovery program. This program involves the use of SCU and other 

analytic techniques which were necessary to "recover" the decrease in 

operating margins that would have resulted from the generally less 

advantageous parameters (such as peaking factors) associated with the 

extended burn-up fuel cycle.

K
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in Bases B.2.2.1 has been revised to reflec-t the SCU methodology. The 

NRC review of the SCU methodology is contained in Section 4.1 herein.  

Another change associated with SCU involves the 2% power uncertainty 

which is no longer required. This change is reflected in Bases B.2.1.1 

and B.2.2.1. We find these changes acceptable.  

7.4 Use of Excore Detectors for Linear Heat Rate Monitoring 

A modification to the use of excore detectors used to monitor linear 

heat rate (LHR) has been made. This technique will avoid unnecessary 

power level changes resulting from temporary on-line computer outages.  

The computer is required to interpret the in-core detectors which had 

previously been the sole means of monitoring the peak LHR to justify 

operation at full power. The following changes are associated with this 

use of excore detectors: 

(1) Figure 3.2-2 is changed. This change also reflects the margin 

recovery programs and the increase in radial peaking.  

(2) TS 4.2.1.3 is revised to provide credit for the calculated value 

of FxJ when monitoring the LHR Limiting Condition for Operation 

with the excore detectors.  

(3) TS 3/4 2.2 has now been divided into 3/4 2.2.1 and 3/4 2.2.2 to 

reflect the option of using either incore or excore detectdrs to 

monitor LHR at full power. Figure 3.2-3 has been revised and re

numbered 3.2-3a and Figure 3.2-3b has been added. The above changes 

.reflect the use of excore detectors to monitor LHR for short periods 

of time at full power and also an increase in radial peaking.  

(4) Figure 3.2-3c has been added to reflect an increase in Cycle 5 radial 

peaking and to separate the FT and Fxy Values.

We find these changes acceptable.
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7.5 Implementation of BASSS 

The Better Axial Shape Selection System (BASSS) uses the fixed rhodium 

incore detector system to monitor the Departure from Nuclear Boiling

Limiting Condition for Operation (DNB-LCO) rather than the excore de

tectors. Control Element Assembly (CEA) position and core average 

axial shape index are monitored to provide an alarm on power when the 

DNB-LCO is exceeded. Specifically, the BASSS determines allowable 

power level from knowledge of CEA position, total integrated radial 

peaking factor, and core average axial shape index using the on-line 

computer code PSINCA. The BASSS provides an alarm on power if the 

measured power level exceeds this allowable level. The BASSS method

ology was previously approved for use at Calvert Cliffs.  

The following TS changes involve impelmentation of BASSS: 

(1) Figure 3.1-2, the power dependent insertion limit (PDIL) is 
modified to indicate the BASSS operating region and reflect increased 

available SCRAM worth.  

(2) TS 3.2.4, "DNB Parameters" and Table 3.2-1 are modified to require 

the axial shape index, core power, to be maintained via BASSS.  

Table 3.2-1 also reflects a decrease in Pressurizer Pressure to 

increase operational flexibility.  

(3) TS 3.2.3 is modified to incorporate BASSS and reflect an increase 

in radial peaking.  

We find the above changes acceptable.  

7.6 Shutdown Margin 

The shutdown margin given in TS 3.1.1.1 is increased from 4.3 to 5.2% 

AK/K. This change is also reflected in the Power Dependent Insertion 

Limit (PDIL) in Figure 3.1-2. The change in the shutdown margin results 

from the end of cycle (EOC), hot zero power (HZP), steam line break analysis 

(see Section 3.1). Bases B 3/4 1.1.1 and 3/4 1.1.2 have been changed to 

•o be consistent with TS 3.1.1.1. We find these changes acceptable.
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7.7 RTD Response Time 

The resistance temperature detector (RTD) response time has been in

creased from < 8.0 to < 12.0 seconds. These response times are reflected 

in the following entries in Table 3.3-2, "Reactor Protective Instru

mentation Response Times": 

(1) Power Level-High 

(2) Axial Flux Offset 

(3) Thermal Margin/Low Pressure 

We find these changes acceptable as reflected in Cycle 5 analysis.  

7.8 Fuel Enrichment 

The maximum enrichment for reload fuel, specified in TS 5.3.1, "Fuel 

Assemblies", has been increased from 3.7 to 4.1 weight percent U235.  

We find this change acceptable.  

7.9 Pressure Transmitters 

The licensee has previously indicated that certain pressure transmitters 

located inside containment would be replaced by environmentally qualified 

transmitters, manufactured by Barton, in order to satisfy NRC concerns 

on environmental qualifications of electrical equipment. As a result 

of operational problems with these transmiltters, experienced with their 

use at Calvert Cliffs Unit 1, the licensee has decided not to replace 

the existing t'ransmitters with the units manufactured by Barton. The 

following TS changes are requested, to reflect the safety analyses 

which assumed installation of the Barton transmitters: 

(1) TS Table 2.2-1, "Reactor Protective Instrumentation Setpoint 

Limits" has been changed. The Steam Generator Pressure-Low Trip 

Setpoint has been changed from < 570 to < 685 psia to reflect the 

uncertainty associated with Barton pressure transmitters during the 

Main Steam Line Break Event. In addition, the note (2) in Table 

2.2-1, relating to the Steam Generator-Low Trip Bypass has been
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changed from bypass below 685 to bypass below 785 psia to reflect 

the change in the Trip Setpoint. This same change was incorporated 

into Table 3.3-1, "Reactor Protective Ihstrumentation" and Table 

3.3-3, "Engineered Safety Feature Actuation System Instrumentation".  

(2) TS Bases B.2.2.1 is revised to describe the change in the Steam 

Generator Pressure-tow Trip Setpoint, addressed above. In addition, 

the low pressure for the TM/LP Trip Setpoint has been changed 

from 1750 to 1875 psia to reflect the uncertainty associated with 

the Barton pressure transmitters during a LOCA.  

(3) TS Table 3.3-4, "Engineered Safety Feature Actuation System Instru

mentation Trip Values" has been changed. The SIAS Pressurizer 

Pressure-Low Trip Setpoint has been changed from > 1578 to > 1725 

psia to reflect the uncertainty associated with the Barton trans

mitters during a LOCA. In addition, Table 3.3-3, the SIAS Pressure

Low Bypass, has been changed from < 1700 to < 1800 psia to reflect 

the change in the actuation setpoint.  

(4) TS Table 3.3-4, the SGIS Setpoint, has been changed from > 570 

to > 685 psia to reflect the uncertainty associated with Barton 

pressure transmitters during the Main Steam Line Break Event.  

The instrument' uncertainties associated with the existing Fisher-Porter 

pressure transmitters are bounded by the analysis. We find the above 

changes to the TS to be acceptable and consistent with the Cycle 5 

analyses.  

7.10 Plant Modifications 

During the current Unit 2 outage, a number of plant modifications have 

been completed, some of which require changes to the TS.  

Modifications to the auxiliary feedwater system have been completed 

which requires that a special test exception to the TS be established.  

'7 Accordingly, a special test exception is prooosed for'TS 3.7.1.2.
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"Auxiliary Feedwater System". This exception would allow the auxiliary 

-feedwater system (AFW) to be inoperable for a-single period, following 

startup from the Cycle 5 refueling, of up to 30 days at power levels 

up to 55% power, except with regard to the capability to manually in

itiate flow to either steam generator with the steam driven AFW pumps.  

This proposed TS change would allow auxiliary feedwater system to be 

operated in its original design configuration as presently described in 

the Calvert Cliffs FSAR.  

Two steam driven trains, capable of being manually initiated from the 

control room, have more than adequate capacity to provide a minimum 

flowrate of 700 gpm at a Total Dynamic Head of 2490 ft. to the entrance 

of the Steam Generators. A capacity of 450 gpm is sufficient to ensure 

that adequate AFWA flow is available to remove decay heat and reduce 

the Reactor Coolant System temperature to less than 300 0 F, at which 

time, the shutdown cooling system may be placed on the line. Accordingly, 

we find this change acceptable.  

In addition to the above test exception, the following setpoints, or 

required values, must be established for AFW startup testing: 

(1) TS Table 3.3-5, "Engineered Safety Features Response Times", 

states that the manual initiation of the AFW actuation channels 

need not be. response time tested. In addition, a response time 

for the motor driven AFW- pump, for starting on low steam generator 

level, is incorporated in Table 3.3-5.  

(2) TS Table 3.3-3, "Engineered Safety Feature Actuation System Instru

mentation" and Table 3.3-4, "Engineered Safety Actuation System 

Instrumentation Trip Values" and TS Table 4.3-2, "Engineered 

Safety Feature Actuation System Instrumentation Surveillance" 

are revised.  

These revisions result from modifications to the AFW actuation 

system, are consistent with the assumptions contained in the 

safety analysis and are therefore acceptable.
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7.11 Post-Accident Monitoring Instrumentation 

BG&E has requested that certain post-accident monitoring instru

mentation, addressed in TS Tables 3.3-10 and 4.3-10, be deleted 

from the TS. Although these instruments would not be physically 

removed from their installed locations, they would no longer be 

the subject of TS requirements. These instruments include: 

(1) Power Range Nuclear Flux Monitor - This instrument was judged 

to be unnecessary for post-trip reactor monitoring. The func-` 

tion of post-accident flux monitoring is adequately performed 

by the Wide Range Logarithmic Neutron Flux Monitor, which 

covers the power range flux Indication, and is described 

in TS Tables 3.3-10 and 4.3-10.  

(2) Reactor Coolant Total Flow - Reactor coolant system total 

flow is considered a non-essential channel of instrumentation 

in the post-trip condition because of the availability of 

reactor coolant system (RCS) temperature indica-tion, RCS 

subcooled margin and Reactor Coolant pumps status. In the 

absence of adequate core flow, RCS temperature and subcooled 

margin are indirect indicators of core flow conditions and 

provide adequate display to ensure appropriate actions are 

initiated by operations personnel to recover from any abnormal 

conditions existing in the post-trip condition.  

Based upon conversations with representatives of BG&E,'we understand 

that neither the Total Reactor Coolant Flow nor the Power Range 

Nuclear Flux Monitor is referenced in the emergency operating 

procedures. Accordingly, it is appropriate to delete these monitors 

from TS Table 3.3-10 and 4.3-10.  

8.0 Conclusions 

The environmental considerations presented in Section 8.1 are based 

upon the consideration of Cycle 5 operation of Calvert Cliffs Unit 2
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and, specifically, the effects of the extended fuel cycle as 

presented in Section 6.0.  

The safety conclusions presented in Section 8.2 are based upon the 

NRC evaluation of accidents and transients presented in Section 5.0 

and the proposed TS changes presented in Section 7.0.  

8.1 Environmental Considerations 

We have determined that the amendment does not authorize a change in 

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

will not result in any significant environmental impact. Having 

made this determination, we have further concluded that the amendment 

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 delcaration and environ

mental impact appraisal need not be prepared in connection with the 

issuance of this amendment.  

8.2 Safety Conclusions 

We have conclude, 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.  

Date: January 10, 1983 

Principal Contributors: 
L. Kopp 
H. Balukjian 
D. Powers 
J. Vogelwede 
A. Gill 
J. Mitchell 
D. Jaffe
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UNITED STATES NUCLEAR REGULATORY COMMISSION 

DOCKET NO. 50-318 

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. 61 to Facility Operating License No. DPR-69, issued to Baltimore 

Gas and Electric Company, which revised Technical Specifications for operation 

of the Calvert Cliffs Nuclear Power Plant, Unit No. 2 located in Calvert 

County, Maryland. The amendment is effective as of the date of issuance.  

The amendment authorizes operation of Calvert Cliffs Nuclear Power 

Plant, Unit No. 2 during Cycle 5 at a rated thermal power of 2700 MWt.  

Our evaluation of Cycle 5 included the consideration of extended burnup, 

equivalent to approximately 18 nonths of plant operation, and also the use 

of new analytic methods in predicting fuel and thermal-hydraulic performance.  

In addition to Technical Specification changes associated with Cycle 5 opera-

tion, we have also approved a special test exception which will facilitate 

startup testing of the auxiliary feedwater system. Changes to the requirements 

for post-accident monitoring have also been approved.  

The application for the amendment complies with the standards and 

requirements of the Atomic Energy Act of 1954, as amended (the Act), and 

the Commission's rules and regulations. The Commissio~n has made appropriate 

findings as required by the Act and the Commission's rules and regulations 

in 10 CFR Chapter I, which are set forth in the license amendment. Notice 

8301200101 630110 
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of Consideration of Issuance of Amendment to Facility Operating License 

in connection with this action was published in the FEDERAL REGISTER on 

December 8, 1982 (47 FR 55350). No request for a hearing or petition for 

leave to intervene was filed following notice of proposed action.  

The Commission has determined that the issuance of the amendment 

will not result in any significant environmental impact and that pursuant 

to 10 CFR §51.5(d)(4) an environmental impact statement, or negative 

declaration and environmental impact appraisal need not be prepared in 

connection with issuance of the amendment.  

For further details with respect to this action, see (1) the appli

cation for amendment dated October 15, 1982, as supplemented November 17, 

1982, (2) Amendment No. 61 to License No. DPR-69, and (3) the Commission's 

related Safety Evaluation. All of these items are available for public 

inspection at the Commission's Public Document Room, 1717 H Street, N. W., 

Washington, D.C. and at the Calvert County Library, Prince Frederick, Maryland.  

A copy of items (2) and (3) may be obtained upon request addressed to the 

U.S. Nuclear Regulatory Commission, Washington, D.C. 20555, Attention: 

Director, Division of Licensing.  

Dated at Bethesda, Maryland, this 10th day of January, 1983.  

FOR THE NUCLEAR REGULATORY COMMISSION 

, /) 

lobert A. Clark, COief 
Operating Reactors Branch #3 
Division of Licensing



Baltimore Gas and Electric Company 

cc: 
James A. Biddison, Jr.  
General Counsel 
Baltimore Gas and Electric Company 
P. 0. Box 1475 
Baltimore, MD 21203 

George F. Trowbridge, Esquire 
Shaw, Pittman, Potts and Trowbridge 
1800 M Street, N. W.  
Washington, D. C. 20036 

Mr. R. C. L. Olson, Principal Engineer 
Nuclear Licensing Analysis Unit 
Baltimore Gas and Electric Company 
Room 922 - G&E Building 
P. 0. Box 1475 
Baltimore, MD 21203 

Mr. Leon B. Russell 
Plant Superintendent 
Calvert Cliffs Nuclear Power Plant 
Maryland Routes 2 & 4 
Lusby,. MD 20657 

Bechtel Power Corporation 
Attn: Mr.-J. C. Ventura 

Calvert Cliffs Project Engineer 
15740 Shady Grove Road 
Gaithersburg, MD 20760 

Combustion Engineering, Inc.  
Attn: Mr. P. W. Kruse, Manager 

Engineering Services 
P. 0. Box 500 
Windsor, CT 06095 

Director, Department of State Planning 
301 West Preston Street 
Baltimore, MD 21201 

Mr. R. M. Douglass, Manager 
Quality Assurance Department 
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Fort Smallwood Road Complex 
P. 0. Box 1475 
Balt.more, MD 21203 

Mr.S. M. Davis, Generl Superv•sor 
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Ms. Mary Harrison, President 
Calvert County Board of County Commissioners 
Prince Frederick, MD 20768 

U. S. Environmental Protection Agency 
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