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1.0 IETRODUCTION MO SUFRARY

This report proviges the cycle apecific plant operating imits Jor Fermt 2 (ycle
? 63 requived by Yochnice) Spacification 6.9.3. The onalyticel metheds vsed to
detarming these core operating 1imits are those praviously reviswed and approved
by the Wuclear Regulatory Comnisston in GESTAR i1 (Reference 1). These methods
utmc usad 1o genarate the 1iaits tn this report which are contained in Reforence

OPERATING LINIY TECHMICAL SPECIFICATION
APLHGR 3/4.2.)
MCPR 3423

LHGR 3/4.2.4

APLWGR o AVERAGE PLANAR LIWEAR HEAT BENERATION RATE
WCPR = MINIMUM CRITICAL POWER RATIO
LMGR o LINEAR WEAT GEWERATION RATE
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8.0 AVIRASE PLAMR o JREAR MEAT GEMERATION BATE

TECH SPEC IDEMY OPTRATENG LEWIT FIGRIS
i/a.2.) APLNGR 1, 8 8,4

2.1 Definition

The AVERAGE PLAMAR LINEAR MEAT GENERATION RATE (APLHER) ahal) be agp11cub1o to
o specific planar halght end 15 equa) to the sum of the LINEAR WFAT GENERATION

RATES for 011 fue) 5 in the specifiod bundla st the specified height divided
by the numder of fue) rads in the Tuwel bundle.

2.2 Determination of APLMER Limit

The APLHGR Yimits are & function of fuel type ond aversge r\anor gxposure. The
Timits are developed to ensure gross cladding fatlure will mot occur %ollowing
a loss of coolant accident gl A)., The APLHGR Vimit onsures that the steady
stete power Yevel in the fual bundle during & LOCA will not excoed & pesk clad
temperature as specified 1n JOCFR30.46(b)()). Figures 1, 2, 3, and & contain
the APLMGR Yimits for each fuel type as & function of average Yonar gxposure.

Since fua) types aaficomia1n wore than one lattice Lype (auia?\y), the curves

represent the most limiting lettice type for thet Tuel type.
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3.0 MINIMUM CRITICAL PONER RATIO

TEUM SPEC IOENT  OPERATING LINIT  FIGURLS
3423 MCPR 5,6, 7, 8

3.1 Definition

The CRITICAL POWER RATIO (CPR) shall be the ratio of that power in the assembly
which 15 calculated by app)ication of an NRC approved critical power correlation
(Reference 1) to cause some point in the assembly to experience boiling
transition, divided by the actual assembly operating power.

The KINIMUM CRITICAL POWER RATIO (MCPR) shall be the smallest CPR that exists
in the core.

3.2 Determination of Operating Limit MCPR

The required Operating Lim‘t MCP: (OLWCPR) at steady-state rated flow oporat1ng
conditions 1s derived from the estab)ixhed fuel cladding ﬁntoqrit‘ Safety Limi
MCPR of 1.07 and an analysis of abnormal operational transients. To ensure that
the Safety Limit MCPR 15 not exceeded Guring any anticipated abnormal operationa)
transient, the most 1imiting transients have been analyzed at three different
core average exposures to determine which will cause the larges® “eduction in
CPR. The result 1s an Operating Limit MCPR as a function of exposure and 7, and
based on a predicted end-of-cycle (EOC) exposure of 14,700 MWD/ST. If the
predicted EOC exposure 1s modified, the exposure range for each OLMCPR figure
may need to be changed.

The purpose of the K, factor is to define operating 1imits at other than rated
core flow conditions. The K, factor ensures that the Safety Limit MCPR will not
be violated during a slow flow increase transient.

The applicable exposure dependent OLMCPR at rated flow times the K, factor yields
the required OLMCPR. K, 1s calculated usir¢ Equation 3.4 or 3.5 and shown
graphically in Figure 8, and 7 is calculate: ¢sing fquation 3.1.

|
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9.2.) Colewiation of ¢

The value of 7 shal) be determined within 72 hours after the conclusion of each
seram time survaillance test by using the following aquations:

(Tove = To)

VA'9'

f @

7, = 1.006 seconds, contro) rod aversge scram insertion
§1mo3!1n\t to notch 36 per Technical Specification
1.3.3,

N
0.813 ¢ 1,68 [wmm 1%, 018,
4]

T W,

{]

n
I N7,
fe]

n
3N
‘)

i

n = number of surveillance tests performed to date {n the cycle,

N, » number of active contro)l rods measured in the {*" surveillance
Lest,

7, = average scram time to notch 36 of all vods measured in the {"
surveillance test, and

N, = total number of active rods measured in Technical Specification
surveillance Requirement 4.)1.3.2.8.

MBOTE: Set ¢ aqual o 1.0 prior to completion of the imitial scram time
measurements for the cycle in accordance with Technical
Specification Surveillance Requirement &.1.3.2.8,

Set v oqual to 0.0 1f v Yess than 0.0.
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3.2.2 Caleulation of K,

The K, flow correction factor 1s shown in Figure 6. However, the value of K,
shall be calculated by one of the following equations:
For 40% < WT g 100%,
K, » MAX [1.0, A« B * T/ 100.0) fq. 3.4

For w1 s o,
Koo [A+B*WT /100,0)* [1.0+0.0032¢% (40.0 - ¥T)) g 35

where,
WT « Core Flow (Percent of Rated Flow), and
A and B are given in Table ).

TABLE 1
FLOW CORRECTION FACTOR COEFFICIENTS

Scoop Tube Mechanical # B
High spood Stop Setpoint
Manua! Flow 102.5% 1.3308 -0.44)
Control 107.0% 1.3528 -0.M4)
112.0% 1.3793  -0.44)
117.0% 1.4035 -0.44)
Automatic Flow 1.0 .0.44)

Contro)




3.2.3 Calculation of Operating Limit MCPR

When the THERMAL POWER 1s greater than or equal to 25% of RATED THERMAL POWER
the Operating Limit MCPR 15 determined from Figures §, 6, or 7 as follows:

A

For operation in the W' the Operating
Limit MCPR 15 equal to the ve A value for 7 calculated according
to Equation 3.1 times the K, factor calculated according to the applicable
Equation 3.4 or 3.5,

For ration in the
Operating Limit MCPR 13 o’rn o the Curve B value for
oceordin' to Equation 3.) times the K, factor calculated according to the
spplicable Equation 3.4 or 3.5,

For operation in Wm and with either the main turbine
bypass system inoperable or the moisture separator reheater fnoperable
per Technical Specification 3.7.9, the ODQruting Limit MCPR 15 equal to
the Curve € value for the v calculated according to Equation 5. tines the

K, factor calculated according to the applicable Equation 3.4 or 3.5.

For operation in W' and with both the matn turbine bypass
system {noperable @ e moisture separator reheater {noperable per
Technica)l Specification 3.7.9, the Operating Limit MCPR {5 equal to the

Curve D value for the 7 calculated according to Equation 3.1 times the K,
factor calculated according to the applicable Equetion 3.4 or 3.5,

' two Rod Patterns are defined:

The CCC (Contro) Cel) Core) Rod Pattern is operation with any rod pattern
consistent with the following restrictions:

Az sequence and periphera)l rods are unrestricted.

Al sequence rods must be between positions 36 and 48, inclusively.

A1l other rods must be at sither positions 46 or 48,

Normal control rod operability checks, coupling checks, scram time

testing, and friction testing of non-CLC control rods do not require

%?ttgtilizltion of the more restrictive non-CCC Rod Pattern MCPR
mits.

anTre

The Non-CCC Rod Pattern 1s operation with any other rod pattern.
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4.0 LINEAR NEAT GENERATION RATE

TECH SPEC IDENT OPERATING LINIY
/424 LHGR

4.1 Definition

The LINEAR MEAT GENERATION RATE (LMGR) shall be the heat generation per unit
length of fuel rod. It 1s the integral of the heat flux over the heat transfer

ared assoctiated with the unit length,

4.2 Determination of LMGR Limit

The therma) expansion rates of VO rnots and Zircaloy cladding are different
in that, during heatup, the fuel pe1let could come into contact with the cladding
and create stress. if the stress exceeds the yield stress of the cladding
material, the cladding will crack. The LHGR 1imit assures that at any exposure,
1% plastic strain on the clad s not exceeded. This 1imit 1s a function of fue)
type and 1s presented in Table 2.

TABLE 2
LMGR LINITS FOR VARIOUS FUEL TYPES

FUEL TYPE LWGR LINIT
8CR183 13.4 KN/FT
8CR233 13.4 KN/FT
8(3180 14.4 KW/FT
BC31GE 14.4 KN/FT
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