9.0 TECHNICAL SPECIFICATIONS

The Technical Specification changes which are being requested in order to
make the Calvert Cliffs Unit 2 Technical Specifications consistent with
either the reference cycle (Reference 1) analyses which have heen verified
for Unit 2 Cycle 7 or the analyses contained herein are presented in this
section. All changes except two which are being requested herein for Unit
2 were approved for Unit 1 in Reference 2. The first new change makes the
affected Unit 2 Technical Specification identical to the corresponding Unit
1 Technical Specification. The second new change lowers the minimum DNBR
Technical Specification limit to make it consistent with the final ONBR
limit approved in Reference 1.

Table 9-1 presents a summary of the Technical Specification changes, in
the form of: 1) an action statement for each change; 2) the reason for esach
change and 3) a reference to the supporting analyses which demonstrate
acceptable safety amalyses results for each change. Following Table 9-1
the existing Technical Specification page with the invended modification is
provided for each Technical Specification for which a change is being
requested,

The Technical Specification changes requested herain for Unit 2 are
identical to those that were approved for Unit 1 in Refarence 2 with the
following exceptions:

1) A1l HPST flow related changes for Unit 2 (including ASI limitations) have
already been submitted in Refarence 4 for application to Cycle 6.

2) The change in the surveillance interval for CEA insertahility in
Technical Specification 3/4,10.1 has already been submitted in Refarence
S for application to Cycle 6.

3) Changes in the 1ift setting values and format of the Main Steam Safaty
Valve (MSSV) Technical Specification, and changes to permit entry into
Mode 3 with 2 MSSVs per steam generator operable are being submitted
separately for application to Cycle 6.

4) The minimum ONBR SCU based limit (see Section 5) is being lowered to
make it consistent with the final minimum non-SCU bHased ONRR limit
approved by the NRC in Refarence 3.

5) The radial peaking factor at which full power operation may proceed when

operating on the excore monitoring system is being raised to make it
fdentical to the Unit 1 value and to increase operating margin,
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Tech, Spec.
No, and Page

B.2.1.1, 8.2,

pages B2-1,
R2-3, R2-5,
B2-6

3/74.1.1.1
page 3/4 1-1

i.1.1.4
page 3/4 1-5

‘e
'
na

1.2.1.4
page 3/4 2-2

Action

2.1 Change minimum DNAR
limit from 1.23 to
1.21

Change shutdown margin,
Tava?200%/F , from
a7 ak/k to 3.5% ak/k

Change MTC positive limit
Power < 70%, from +0,5x10
5 k/k/% to +0,7x10°

6 k/k /%,

*4

Change HlC negaalve limit from
-2.5:10" sk/k/F to
2.0 ak/k/OF.

Remove flux peaking
augmentation factors

Table 9-1

Calvert Cliffs 2 Cycle 7
Technical Specification Changes

Exglanation

The minimum SCU bhased DNRR limit
is being lowered to make it
consistent with the final mini-
mum non-SCH based DNBR Timit
approved by the NRC,

The shutdown margin is being

lowered to accomodate the

effects of extended burnup.
L J

The MTC is being raised to
accomodate the effects of
long cycles and to simplify
startup procedures.

The MIC is being lowered to
to accomodate the effects of
of extended burnup.

Augmentation factors are heing
removed in recognition of the
demonstrated lack of gap for-
mation in pre-pressurized non-
densifying fuel and to increase
operating margin,

Support.

The discussion in Chapter 6, concern-
ing the derivation of the new SCU
based DNAR limit using the NRC approv-
ed non-SCU hased final DNBR limit and
previously approved SCU and rod bow
penalty methodologies, supports this
reduction,

s

The safety analyses presented
in Chapter 7 of Reference 1,
and verification in Chapter 7
of this document that these
analyses are applicable to
Unit 2 Cycle 7 support these
changes.

1) Deiailed discussion and data was
presented in Reference 6 to
support this change.

2) The thermal design analysis of
the fuel pirs presented in
Section 4.3 supports the change.

1) The ECCS performance analysis
for the large break spectrum
presented in Section 8.1
supports this change,



Tech, Spec.

Figure 3,2-3b
page 3/4 2-4a

Action

Reduce the measurement -
calculational uncertainty
from 7.0% to 6.21

Reduce the axial fuel
densification and thermal

expansion factor from
1.0% to 0,2%

Hodify Figure 3.2-3b as
Indicated to increase the
the radial peaking factor at
which full power operation
may proceed when operating
on the excore monitoring
system from 1,50 to 1.54

Delete Figure 4,.2-1

Table 9-1 (continued)

Explanat 1on

This uncertainty is bheing reduced
to conform to the approved value
and to increase operating margin,

This uncertainty is being reduced
to a level consistent with existing
calculations and W increase
operating margin,

This radial peaking factor, in the
form of the variable 'N', is being
increased to make the Unit 2 Figure
3.2-3b identical to the correspond-
ing Unit 1 figure and to increase
operating margin,

See change for Tech. Spec.
4.2.1.4 which covers removal of
flux peaking augmentation factor.

Support

1) The new value is supported in
Reference 7.

2) The thermal design analysis of
the fuel pins presented in
Section 4.3 supports this
change,

The thermal design analysis
of the fuel pins presented in
Section 4.3 supports this change.

The setpoint analysis for Unit 2
Cycle 7 supports this change,

See change for Tech. Spec.
4.72.1.4 which covers removal of
flux peaking augmentation factors.



Table 9-1 (continued)

Tech, Spec.
No. and Page Action Explanation Support

B 3/4.1.1.1 Change EOC shutdown margin, See change for Tech. Spec. 3/4.1.1.1 See change for Tech. Spec. 3/4.1.1.1
and Tovg?200%, from 4.3% ak/k

B 3/4.1.1.2  t8“9.5%ak/k and change ROC -

page B 3/4 shutdown margin, T .~ >200%,

1-1 from 4,384 k/k to 1°8x aw/k

R 3/4.2.1 Remove flux peaking augmenta- See change for Tech, Spec. 4.2.1.4, See change for Tech. Spec. 4.2.1.4,
paye B 3/4 tion factors, change measurement -

2-1 calculational uncertainty from

7.0% to 6.2% and change axial
fuel densification and thermal
expansion factor from 1.0% to

- 0.2% {
b l
B 3/4.2.5 Change minimum DNBR Yimit from See change for Tech. Specs. B.2.1.1 See change for Tech. Specs. R.2.1.1 ‘
page B 3/4 1.23 to 1.21 and B,2.2,1 and 8,2.2.1 ‘
2-2
|

Insert the additional text The BASES section for the DNR LCO The text s merely updating the

concerning limiting criteria is being expanded to more clearly BASES to describe what has been

on the DNB LCO, as indicated define all of the criteria which standard practice,

are used to establish the Tech.
Spec. values,




2.1 SAFETY LIMITS

8ASES

2.1.1 PREACTOR CORE | .

The restrictions of this safety limit prevent gverheating of the
fuel cladding and possible cladding perforation which would result in =he
release of fission products to the reactor csclant. Qverheating of the
fuel is prevented by maintaining the steady stata peak linear heat rate
it or less than 22.0 kw/ft. Centerline fuel melting will net occur
for this peak linear heat rate. Overheating of the fue!l cladding is
preventec Dy restricting fuel operation to within the nucleate boiling
regime wnere the heat transfer coefficient is large anad the clacding
surface temperature is sligntly above the caolant saturation tamperature.

Cperation abcve the upper boundary of the nucleate boiling regime
could result in excassive cladding temperatures because of the onset of
departure from nucleate boiling (OMS) and the resultant sharp reduction
in heat transfer coerficient. ONB is not a directly measyraple parameter
curing cperation and therefore THERMAL POWER and Reactar Coolant Temger-
dture and Pressyre nave deen relatas o ONS through the CZ-1 correlaticn.
TRe CE-1 ONB carrelation nas ceen ceveloped to sradict the ONB #lux and
the location of ONB for axially uniferm and non-uniform heat flux gistri-
sut.ons. The local ONB heat flux ratig, ONBR, defined as the raticn of
the neat flux that would cause ONB at a parsicular cors location %0 the
acal neat flux, is indicative af :the margin %3 ONG.

The minimum vaiue of the ONER during st2agy stata cgeration, nal
cperaticnal transients, anag anticigatad transients is limizad :36-9’2.1
This value corresponds t3 a 35 perszant progagility at a 35 gercent zan-
figence level that ONB will not aczur and is chosen 2as an appropriate

mar3in to ONB for all operating conditions. (21

s 2.7=3 and 2.1-4 snow the

ctor Coclant Systam sressure and
maximum cold leq temperature of yArious Jumo combinaticns far enich che
ninimum ONBR is no less than for the family of axial shapes 2ana
corresponaing radial zeaks snown in Figure 32.1-1. The Timits in “igures
2.1-7, 2.1-2, 2.1-3 ana 2.7-4 were calculates “or reacsar z3clant

inlet temoeratures less tham or aqual t3 3580°F. The dasned line it 380°F
coolant inlet tamperature is not a safety 1imit, nowever, sperat<an icove
S80°F 1s not possicie bdecause of the actuaticn af sne main .:sam Tine
safaty vaives wnich Timit the maximum vaiue of reaczar inlat samcera:urs.
leactor coeration at THEIMAL POWER lTevels nigner than 170% af ATI) THESMAL
CWER 1s oronidizad Sy tie nign Dower Tevel Irip 3@tIcing szecifiag ia

The curves of Figures 2.1-1, 2.1
loct of points of THERMAL POWER,

L]

w
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SAFETY LIMITS y

BASES

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

The conditions for the Thermal Margin Safety Limit curves in Figures
2.1-1, 2.1-2, 2.7-3 and 2.1-4 tg Se valia 2re shown on the figures.

The reactor protective system in combination with the Limiting
Conditions for Operation, is designed %o prevent any anticipated compina-
tion of transient conditions for reactor cocliant system temperature,
pressure, and THERMAL POWER leve!l that would result in a ONBR of less
than and preclude the existence of flow instabilities.

l.2
2.1.2 REACTOR COOLANT SYSTEM PRESSURE

The restriction of this Safety Limit sroteces the intagrisy of the

 Reactor Coclant System from Cverdresiurizaticn ang theresy srsvents the

release of ragionuclides contained in tne reacidr coolant “rem reacning
the containment atmoschers.

The reactor pressure vessel and oressurizes irs cesicned 9 Sectisn
(el, 1367 Zaitien, of tne ASME Code for Nuciear Fower Plant Comocnents
wATCA 2@rmits 2 maximum transient pressure 3f 110% (2750 ssia) of gesign
sressure. The Reactor Csolant Systam piging, valves ang fittings, are
designed t2 ANSI 3 31.7, Class [, 1963 Zdition, whien sermits a3 maximum
transient pressyre of 110% (2750 psia) of camoonent design pressure.
The Safety Limit of 2750 psia is therefaore consistant wizh e cesign
Criteria ang associatad coce requirements.

The antire Reactor Coolant System is hydrotasted at 312§ ssia 33
demonstrate integrity grior to initial operation.

CALVERT CLIFFS - UNIT 2 3 2.2 ~mencment No. 3,3V
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CONTROL SYSTEMS

CONTROL

SHUTDOWN MARGIM Tav' > 200°F

LIMITING CONDITION FOR OPERATION

lhe SH“-QOHN HAR AN Shl:i

[| APPLICABILITY: MODES

- . bbb Ve

ACTION:
o IR L

With the SHUTDOWN MARGIN < [d.3%* ak/k, immediately initiate and continue
boration at > 40 gpm of 2300 ppm boric acid solution or equivalent until
the required SHI UTDOWN “ﬂﬂa;“ 1S restored

|| suRVEILLANCE

Within one hgur after detection of an

Teast once per 12 ncurs thereafter whil CEA(s) 1s 3 *”efa:7e_
| ¥ the noperaple CEA is immovatie or untrippable, the apov

H required SHUTDOWN MARGIN shai) be increased by an amouns at

' least equal to the withdrawn worth of the immovable or

CEA(s)

|
'14.1. .1.17 The SHUTDCWN MARGIN shall be determine
|
|
z

] s "r-
dhen in MODES 1 or 2, at least onc2 per 12 hours
*ﬁa' CEA group witndrawal is within the Transient
imits of Specification 3.1.3.6

L 5 3
when in MODE 2" ', within & hours orior to chiaving

criticality by ver"yvng that the prediczed critical
position 1s within the limits of Specification 3.1.3

Prior to initial operation above 5~ RATED THIIMAL POWER
fuel loading, by consideration 3‘ the faczors of
the CEA groucs at the Transient [nserzion Limits
fication 3.1.13.6.

Adherence to Tecanical Sgecification 1.1, ' Surveiilance
Aequirements 4.1.1.1.1 assyres %hat there i Ffict 11agie snuc-
down margin %o match the shutdown marsin rements e sarfees
analyses. ;

See Special

>
wigih

with

Anencment




REACTIVITY CONTROL SYSTEMS
MODERATOR TEMPERATURE COEFFICIENT

LIMITING CONDITION FOR OPSRATION

3.1.1.4 The moderator tlmoeratur!.spﬂfficient (MTC) shall pe:

a. Less positive than 0.9 x 10'4 Ak/k/*F whenaver THEIMAL
POWER 13 < 703 of RATZD THERMAL POWER,

5. Less positive than 0.2 x lo'4 Ak/k/°F wnenever THERMAL
POWER is > 70% of RATED THERMAL POWER, and

€. Less negative than 42:3\:\1o~4 ak/k/*F at RATED THERMAL ;

POWER. s 3
APPLICABILITY: MODJES 1 and 2%¢
ACTION:

With the modarator temperature coefficient outside any one of the above
Timits, de in at least HOT STANDBY within & hours.

SURVETLLANCE REQUIREMENTS

4.1.1.4.1 The MTC snhall be determined to be witnin its limits by
confirmatory measurements. MTC measuyred values snall be extrapolates
and/or compensatad %o permit direct comparisgn with the above limics.

*With Kef‘ > 1.0.

#See Special Test txception 3.10.2.

CALVERT CLIFFS - uNIT 2 /8 1.5 Amencment No. 13, 31, 72



8JER DISTRISUTION LIMITS

SURVEILLANCE REQUIREMENTS (Continued)

€. Verifying at Teast once per 31 days that the AXIAL SHAPE INDEX
fs 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 excression:

Mx N
where:

1. M is the maximum allowable THERMAL POWER level for the
u existing Reactor Coclant Pump campination.

2. N is the maximum allowable fraction of RATED THERMAL °204ER
s determined by the F;y curve of Figure 3.2-3b.

4.2.7.4 Incore Detsctor Monitsring Svstem - The incore detectar moni-
toring systam may Je usad TOr monitoring the care power distributicn by
verifying that the incore detector Local Power Density alarms:

3. Are adjusted to satisfy the reguirements of =4e core power
distribution map wnich snhall be uodated at least anca ser 31
days of accumulated cperation in MQDE 1.

3. Have their alarm setpoint adjusted to less than or egqual t3 th
Timits shown on Figure 3.2-1 when the following factors are
aporopriately included in the setting of these alarms:

- " faa e o iafisy
o 1.062

1.
(:)a A measurement-calculational uncertainty facsar of (1.27,

An engineering uncertainty factor of 1.03, 1002
(4.5 A Tinear heat rate uncertainty factar of C:Ej—;:e -
2 axial fuel densification ind thermal expansion, and

A THERMAL FPOWER measurement uncersainty factar of 1.32.

-

24 2 4

CALVERT CLIFFS-UNIT 2 3/4 2.2 Amencment No. §, 3, 78, 73 é
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3/8.1 . REACTIVITY CONTROL SYSTEMS

BASES

3/8.1.1 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 postulatad accident conditions are controllable within
acceptable lTimits, and 1) the reactor will be maintained sufficiently
subcritical to preclude inadvertent crgticality fn the shutdown conditicn.

" >
ary throughout core life as a function o;//, 3.5

SHUTOOWN MARGIN requirement
fuel depletion, RCS boron cancestration and RCS T. . The minimum avaiT{;lg
SHUTDOWN MARGIN for no loac agerating conditions 3!93091nning of life 1s 4.
ak/k and at end of life fs @.3% ak/k. The SHUTDOWN MARGIN {s based on the
safety analyses performed fOr a steam line rupture event initiated at no Toad
conditions. The most restrictive steam line rupture event oczurs at £0C
conditions. For the steam line rupture syent at beginning of cycle condizions,
a2 minimum SHUTOQWN MARGIN of less than (4.3% 2k/k s requirsd to cantrol the
reactivity transient, and end of cycle ditions require 4.3% ak/k. Accordingly, |
the SHUTDOWN MARGIN requirement is based upon this limitidi‘éonditson and is
consistent with FSAR safety analysis assumptions. With T '« 200°F, the
reactivity transients resulting from any postulated acciddh? Fre minima! and a*

% 3k/k shytdown margin provides adequate protection. With the'.pressurizer
levei less than 90 inches, the sourcas of non-borated water are restricted 20
increase the time to criticality during a boron di\gfion event.
AV
3/4.1.1.3 8ORON DILUTION 35 3.5

‘ 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 Ccolant
System. A flow rate of at least 2000 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 reducticns will therefore Se within the capability of operatar
recognition and control.

3/4.1.1.4 MODERATOR TEMPERATURE COEFFICIENT (MTC)

The Timitations on MTC are provided to ensure that the assumotions
used in the accident and transient analyses remain valid through each
fuel cycle. The surveillance requirements for measurement of the MTC
jduring each fuel cycle are adequate to confirm the MTC value since this
jcoefficient changes slowly due principally to the reducsion in RCS Soren
‘concantration associated with fuel burnup. The canfirmation *hat the
jmeasured MTC value is within its limic provides assurances that the
|coefficient will e maintained within acceptadle values througnout each
| fuel cycle.

]
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®

In addition to the DNB criteria, there are two Other criteria which set the
Specification in Figure 3.2-8, The Second criteria is to ensure that the
existing core power distridbution at full power 1is less severe than the power
distribution factored into the small-break LOCA analysis. This results in a
limitation on the allowed negative AXTAL SHAPE INDEYX value at full power., The
third criteria is to maintain limitations on Peak linear heat rate at low power
levels resulting from Anticipated Operational Occurrences (A00s). Flgure 3,2.4
i1s used to assure the LHR criteria for this condition because the linear heat
rate LCO, for both ex-core and inecore monitoring, is set o maintain only the
LOCA kw/fs requirements which are limiting at high power levels. At reduced
power levels, the kw/ft requirements of certain AQOs (e.g., CEA withdrawal),
tend to become more limiting than that for Loca.
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10.0 STARTUP TESTING

The startup testing program proposed for Cycle 7 is identical
program proposed for the reference cycle in Reference 1.

to the
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