Duke Power CoMpany

PO, BOX [Kvag
CHARLOTTE, .0, 28R40
HAL 3. TUCKER TELEPHONE

semten ressssews November 16, 1984 (704) 3734500

Mr. Harold R. Denton, Director
Office of Nuclear Reactor Regulation
U. S. Nuclear Regulatory Commission
Washington, D. C. 20555

Attention: Ms. E. G. Adensam, Chief
Licensing Branch No. 4

Subject: McGuire Nuclear Station
Docket Nos. 50-369 and 50-370
McGuire 2/Cycle 2 OFA Reload

Dear Mr. Denton:

Mr. d. B. Tucker's (DPC) November 14, 1983 letter to Mr. H. R. Denton (NRC/ONRR)
described planned changes in the fuel design for McGuire Nuclear Station, Units
| and 2. Commencing with the firsc refueling of each of the units, the standard
fuel assemblies in use are to be replaced over the next four refuelings with
optimized fuel assemblies (OFA). The letter transmitted a reference safety
evaluation describing the safety impact of operation with a transition core and
an all OFA core, and indicated that since the transition to OFA involves changes
in operating limits, license amendments will be required for operation of both
Units | and 2 beyond the first cycle. McGuire Unit | has already begun this
process with the NRC having approved the necessary license amendments via Ms.

E. G. Adensam's April 20, 1984 letter to Mr. H. B. Tucker, and Unit 1/Cycle 2 is
currently operating with an OFA reload region.

Attached are proposed license amendments to facility operating licenses NPF-9 and
NPF-17 for McGuire Nuclear Station Units | and 2, respectively. The proposed
amendments change plant operating limitations given in the Technical Specifica~
tions affected by use of the OFA design for McGuire Unit 2/Cycle 2 to ensure
plant operation consistent with the design and safety evaluations. It should be
noted that certain Unit 2 reload changes are applied to Unit | also (as opposed
to affecting only Unit 2), but these involve only administrative type changes
(corrections of minor e:iors/typos, clarifications, etc.) or are improvements
incorporated for the Unit 2 specifications which are more conservative than the
existing Unit | specifications. In addition, Technical Specification 3.5.1.2

is revised to delete the inadverteat application to Unit | of provisions which
do not apply to the current core design.

Attachment | contains the proposad technical specification changes, and Attachment
2 discusses the Justification end Safety Analysis to support the proposed changes.
Included in Attachment 2 {s: A) the cycle-specific reload safety evaluation for
McGuire Unit 1/Cycle 2 including Fq surveillance anc KAOC/Base Load Technical
Specifications. The peaking factor limit report for McGuire Un%i_2/6yclo 2
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which is required in accordance with the proposed McGuire Unit 2 Technical
Specification paragraph 6.9.1.9 (as given in Attachment i) will be submitted
by Decemter 14, 1984, Pursuant to 10 CFR 50.91, Attachment 3 provides an
analysis performed in accordance with the standards contained in 10 CFR 50.92
which concludes that the piroposed amendments do not invcolve a significant
hazards consideration. The proposed amendments have baen reviewed and
determined to have no adverse safety or environmental impact.

For Unit 2/Cycle 2, the large break LOCA analysis applicable for tramsition

and full OFA core cycles of McGuire 1 and 2 was performed utilizing the OFA
design consistent with the methodology given in the above-mentioned reference
safety evaluation for the OFA transition. This analysis utilized the currently
approved UHL large break ECCS evaluation model modified to incorporate BART

core reflood heat transfer models. BART has been approved for use on non-UHI
plants (WCAP-9561-P-A, "BART-Al: A Computer Code for the Best Estimate Analysis
of Reflood Transients," Young, M. Y. , et. al., March 1984). However, McGuire

|l and 2 are UHI plants. Addendum | to WCAP-9561 requesting approval for use of
BART technology on UHI plants will be submitted by Westinghouse before the end
of November 1984. Also, certain Technical Specification changes such as those
involving limiting safety system settings changes (e.g. steam generator low-low
level setpoint changes and updating of the lag time constants in the Delta-T and
Tayg channels) require plant modifications which are scheduled to be performed
dur’n; tha refueling outage. Since these changes are contingent upon NRC
approval, any concerns with these should be resolved as expeditiously as possible
80 as not to impact the modification work.

It is requested that \he proposed amendments receive timely review and approval

in view of the current McGuire Unit 2/Cycle 2 startup schedule. Unit 2 first
refueling chutdown is currently planned for late January with return to service
planned for late March 1985. Any changes to this schedule will be provided to the
NRC staff,

Pursuant to 10 CFR 170.3(y), 170.12(~), and 170.21, Duke Power proposes that this
application contains license amendments for McGuire Uniis |1 and 2 subject rLo fees
based on the full cost of the review (to be calculated using the applicable
professional staff rates shown in 10 CFR 170.20) and must be accompanied by an
application fee of $150, with the NRC to bill Duke Power at six-month intervals
for all accumulated costs for the applicatior or when review is completed, which-
ever s earlier. Accordingly, please find enclosed a check in the amount of
$150.

We will be pleased to meet with the NRC staff to discuss this matter at the
staff's convenience.

Very truly yours,

L-.. e ~ P :
- A/,:C c A2 -‘-ér‘)-‘__
1 B, Tucker

PBN:scs
Attachments
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cc:

(w/all attachments)

Mr. J. P. O'Reilly, Regional Administrator
U. 8. Nuclear Regulatury Commission
Region II

101 Marietta Street, NW, Suite 2900
Atlanta, Georgia 30323

Mr. Dayne Brown, Chief
Radiation Protection Branch
Division of Facility Services
Department of Human Resources
P. 0. Box 12200

Raleigh, North Carolina 27605

Mr. W. T. Orders
Senior Resident Inspector
McGuire Nuclear Station
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HAL B. TUCKER, being duly sworn, states that he is Vice President of Duke Power
Company; that he is authorized on the part of said Company to sign and file with
the Nuclear Regulatory Commission this revision to the McGuire Nuclear Station
License Nos. NPF-9 and NPF-17 and that all statements and matters set forth there-
in are true and correct to the best of his knowledge.

=

Hal B. Tucker, Vice President

Subscribed and sworn to before me this 16th day of November, 1984.

lhevcdl

Netary Public

My Commissior Expires:

Septembc: 20, 1989




ATTACHMENT 1

Proposed McGuire Unit | and 2 Technical Specification Changes
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TABLE 2.2-1

REACTOR TRIP SYSTEM INSTRUMENTATION TRIP SETPOINTS

FUNCTIONAL UNIT

1. Manual Reactor Trip

2. Power Range, Neutron Flux

3. Power Range, Neutron Flux,
High Positive Rate

4. Power Range, Neutron Flux,
High Negative Rate

5. Intermediate Range, Neutron
Flux

6. Source Range, Neutron Flux
7. Overtemperature AT

3. Overpower AT

9. Pressurizer Pressure--Low

10. Pressurizer Pressure--High

‘11, Pressurizer Water Level--High

12. Low Reactor Coolant Flow

A

A IA Iv

v

TRIP _SETPOINT

N.A.

Low Setpoint - < 25% of RATED
THERMAL POWER

High Setpoint - < 109% of RATED
THERMAL POWER

< 5% of RATED THERMAL POWER with
a time constant > 2 seconds

5% of RATED THERMAL POWER with
time constant > 2 seconds

WA

25% of RATED THERMAL POWER

I

10s counts per second

See Note 1

See Note 2

1945 psig

2385 psig

92% of instrument span

90% of design flow per luop*

ALLOWABLE VALUES

N.A.

Low Setpoint - < 26% of RATED
THERMAL POWER

High Setpoint - < 110% of RATED
THERMAL POWER

< 5.5% of RATED THERMAL POWER
with a time constant > 2 seconds

< 5.5% of RATED THERMAL POWER
with a time constant > 2 seconds

< 30% of RATED THERMAL POWER

<1.3x10°

counts per second
See Note 3 |
See Note 3

1935 psig

v

A

2395 psig

93% of instrument span

A

89% of dr- - -« loop*

Iv

*Design flow is 98,400 gpm per loop for Unit 1 and I36Q0 gpm per loop for Unit 2. l 1

qz 110
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TABLE 2.2-1 (Continued)

REACTOR TRIP SYSTEM INSTRUMENTATION [RIP SETPOINTS

FUNCTIONAL UNIT IRIP SETPOINT ALLOWABLE VALUES
13. Steam Generator Water > 12% of span from 0 to 30% of > 11% of span from 0 to 30% of
Level--Low- Low RATED THERMAL POWER, increasing RATED THERMAL POWER, increasing
linearly to > 54.9% of span at to 53.9% of span at 100% of RAIED
100% of RATED T L POWER. THERMAL C (it 1), 39.0%, (vt )
(amir 1), 40.0%, (wwr 2) ’
14. Undervoltage-Reactor > 5082 volts-each bus > 5016 volts-each bus

Coolant Pumps

56.4 Hz - each bus 55.9 Hz - each bus

v

15. Underfrequency-Reactor
Coolant Pumps

v

16. Turbine Trip

a. fLow Trip System Pressure > 45 psig > 42 psig
b. Turbine Stop Valve
Closure > 1% open > 1% open
17. Safety Injection Input N.A. N.A.
from ESF
18. Reactor Trip System Interlocks
a. Intermediate Range Neutron Flux, P-6, > 1 x IO-‘0 amps > 6 x 1011 amps
Enable Block Source Range Reactor Irip
b. Low Power Reactor Trips Block, P-7
1) P=10 Input 10% of RATLD > 9%, < 11% of RATED
THERMAL POWER THERMAL POWER
2) P-13 Input < 10% RIP Turbine - < 11% RTP Turbine
Impulse Pressure Impulse Pressure
Equivalent Equivalent
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TABLE 2.2-1 (Continued)

REACTOR TRIP SYSTEM INSTRUMENTATION TRIP SETPOINTS

NOTATION
NOTE 1: OVERTEMPERATURE AT
’ $ 9.5 1
1+ 1,5 1 N 4 i Sl
AT (77,8 (T3 5,8) < 8Ty Ky = K (G sdTgo3)-T'] ¢ Ky(P-PY) - 1,(aD)]
Where: Al = Measured AT by RTD Manifold Instrumentation,
i—:—%—‘-—g— = lLead-lag compensator on measured AT,
2
T, Ty = Time constants utilized in the lead-lag controller for
AT, t, ¥ 8 sec., 1, X 3 sec., ‘
b4 €
1 = Lag compensator on measured AT,
3. % L
<
= Time constants utilized in the lag compensator for AT, 14 X 2 sec. (wsry) b Sec. (wasr )
,
AT0 = Indicated AT at RATED THERMAL POWER,
I.200
Kl < TH982 (Unit 2), 1.4060 (Unit 1),
K2 = TOPStUnit=2y, 0.0222 [Diwset), I
1 + 1,S
X B The function generated by the lead-lag rontroller for Tavg dynamic compensation,
S
Ty 65 = Time constants utilized in the lead-lag controller for Tav .
' Uy X 28 sec TOMTT T —pypee—39=s3CTIRIL 2), 1 X 4 sec.| 9 ,
2 s
T = Average temperature, °F,
1 =
1+ s Lag compensator on measured Tavg'
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TABLE 2.2-1 (Continued)

REACTOR TRIP SYSTEM INSTRUMENTATION TRIP SETPOINTS

NOTATION (Continued)

NOTE 1: (Continued)

-
-

Tg = Time constant utilized in the measured T lag compensator, 14 X 2 sec(wwr))
W 6 Sec (vmira) e ‘ ‘

T < 588.1°F Reference Tavg 3t RATED THERMAL POWER, - |

Ky = DS ~ERIT 2], 0.001095 [Inrt-d), ' |

P = Pressurizer pressure, psig,

e = 2235 psig (Nominal RCS operating pressure),

Lapiace transform operator, sec-l,

5
and fl(Al) is a function of the indicated difference between top and bottom detectors

of the power-range nuclear ion chambers; with gains to be selected based on measured
instrument response during plant startup tests such that:

“191’. +9.0 Ve
(i) for g, between 236X and tB-8% (Unit 2), - 41% and -4.0% (Unit 1); f (al) = )
where qt aRd q, are percent RATED THERMAL POWER in the top and bottom halves .l

the core respectively, and q * q, is total THERMAL POWER in percent of RATED
THERMAL POWER;
-19%

(ii) for each percent that the magnitude of Q " q, exceeds 3&% (Unit 2), -41% (Unit 1),

the AT Trip Setpoint shall be automatically reduced by T IZSS=~4s3T-2), 3.151% [mie=D)
of its value at RATED THERMAL POWER; and

+90%
(iii) for each percent that the magnitude of g exceeds 8-8% (Unit 2), -4.0% '
(Unit 1), the AT Trip Setpoint shall be 3uto-3tlcally reduced by 07963X 1.507%

(Unit 2), 1.447% (Unit 1) of its value at RATED THERMAL POWER.
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NOTE 2:

OVERPOWER AT

14X

13

1

TABLE 2.2-1 (Continued)

REACTOR TRIP SYSTEM INSTRUMENTATION TRIP SETPOINTS

)<AT (K =K ( ) ( ) T =K [T(

AT (1 -

wWhere:

25 1 + 1,8

al

1+ t,S$
1 +1,5

tys T2

1-_—
19 ISS

ATo

1+ 1,S
Tz

1*‘65

Tg

NOTATION (Continued)

t7S 1 1

—)= T"1 - f_(Al)}
6 4 5 145,58 1+ 6 1+ ,s res)

6
As defined in Note 1,

As defined in Note 1

As defined in Note 1

As defined in Note 1,

As defined in Note 1, ¢

0
1.09CK (Unit 2), 1.0708 (Unit 1), j
0.02/°F for increasing average temperature and 0 for decreasing average

temperature,

The function generated by the rate-lag controller for T dynamic

. av
compensation, 9

>
Time constani utilized in the rate-lag controller for Tavq' 1; X 5 sec (Umite—t-&-2) ,

As defined in Note 1,

As defined in Note 1,

IO026£ U tinit=2T, 0.00169/°F Uit for T > T* and |

Kg =0 for T < T",
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TABLE 2.2-1 (Continued)

REACTOR TRIP SYSTEM INSTRUMENTATION TRIP SETPOINTS

NOTATION (Continued)

T = As defined in Note 1,
™ = < 588.;°F Reference Tavg at RATED THERMAL POWER,
S = As defined in Note 1, and
fZ(AI) = 0 for all al.
Note 3: The channel's maximum Trip Setpoint shall not exceed its computed Trip Setpoint by more than 2%.



2.1 SAFETY LIMITS

BASES

2.1.1 REACTOR CORE

The restrictions of this Safety Limit prevent overheating of the fuel and
possible cladding perforation which would result in the release of fission
products to the reactor coolant. 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. ONB is not a directly measurable parameter during operation and
_therefore THERMAL POWER and reactor coolant temperature and pressure have Rﬂﬁl
related to DNB,thmough-the—WRB~l-correlation Fhe—WRB~1-DNB—correlation-has been

] developed to predict the DNB flux and the location of DN8 for axially uniform
and nonuniform heat flux distributions. The local DNB heat flux ratio (DNBR),

pdefined as the ratio of the heat flux that would cause DNB at a particular

Qcore location to the local heat flux, is indicative of the margin to DNB.

4 ~~_The minimum value of the DNBR during steady-state operation, norma)
joperatiQnal transients, and anticipated transients is limited to 1.30 (baseg
pon W-3“sgrrelation). This value corresponds to a 95% probability at a §
{confidence Yvel that DNB will not occur and is chosen as an appropria

gnargin to DNB Qr all operating conditions.

The curves of Wgures 2.1-1 and 2.1-2 show the loci of poisits of THERMAL
4POWER, Reactor Coolan stem pressure and average temperatu® for which the
dminimum DNBR is no less an 1.30, or the average enthalpy” at the vessel exit
§is equal to the enthalpy of>saturated liquid.

These curves are based on an™gnthalpy hot ghénnel factor, FN . o 1.55
and a reference cosine with a peak oK].55, fop”axial power shape” An
allowance is included for an incra2ase 1 E‘H at reduced power based on the

dexpression:

N
AH

Where P is the frgefion of RATED THERMAL PO

Fog = 1.55 [1+ 0.2 (1-P

These limiting hepat flux conditions are higher than those calculated for
the range of all gertrol rods fully withdrawn to the maximum aMNowable control
frod insertion asSuming the axial power imbalance is within the 1iMts of the
{7, (AI) fupefion of the Overtemperature trip. When the axial power Mgbalance
15 not w¥thin the tolerance, the axial power imbalance effect on the Ovex-
Atempprature AT trips will reduce the Setpoints to provide protection consident

dqwixh core Safety Limits.
’

McGUIRE - UNITS 1 and 2 8 2-1 Amendment No. (Unit 1)
Amendment No. (Unit 2)




SAFETY LIMITS

BASES

The ong design basis is as follows: there must be at least a
95% probability that the minimum ONBR of the limiting rod during Condition I and
IT events is greater than or equal to the DNBR limit of the UNB correlation being
used (the WRB-1 correlation in this application). The correlation DNBR set such
that there is a 95% Hrobability with 95% confidence that DNB will not occur when
the minimum DNBR is at the DNBR limit.

In meeting this design basis, uncertainties in plant operating parameters,
nuclear and thermal parameters, and fuel fabrication parameters are considered
“tatistically such that there is at least a 95% confidence that the minimum DNBR
for the limiting rod is greater thas or equal to the DNEBR limit. The uncertainties
in the atove glant parameters are used to determine the plant DNBR uncertainty.
This DONBR urcertainty, combined with the correlation DNBR limit, establishes a
design DNBR value whicn must be met in plant safety analyses using values of input
parameters without uncertainties.

The curves of Figure 2.1-1 show the loci of points of THERMAL POWER, Reactor
Coolant System pressure, and average temperaturs below which the calculated ONBR
is no less than the design DNBR value or the average enthalpy at the vessel exit
is less than the enthalpy of saturated ligquid.

The curves are based on a nuclear enthalpy rise hot channel factor, Fgﬂl of
1.49 and a reference cosine with a peak of 1.55 for axial power shape. An allow-
ance is included for an increase in Fgg)at reduced power based on the expression:

FAD= 1.49 [1 + 0.3 (1-P)]

Where P is the fraction of RATED THERMAL POWER.

These 1imiting heat flux conditions are higher than those calculated for the
range of all control rods fully witihdrawn to the maximum allowable control rod
insertion assuming the axial power imbalance is within the limits of the f, (Al)
function of the Overtemperature trip. When the axial power imbalance is not within
4the tolerance, the axial power imbalance effect on the Overtemperature AT trips

will reduce the setpoints to provide protection consistent with core safety limits.

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 radio-
nuclides contained in the reactor coolant from reaching the containmeni atmosphere.

The reactor vessel and pressurizer are designed to Section III of the ASME
Code for Nuclear Power Plants which permits a maximum transient pressure of 110%
(2735 psig) of design pressure. The Safety Limit of 2735 psig is therefore
consistent with the design criteria and associated code requirements.

The entire Reactor Coolant System is hydrotested at 3107 psig, 125% of design
pressure, to demonstrate integrity prior to initial operation.

McGUIRE - UNITS 1 and 2 8 2-2 Amendment No. (Unit 1)
Amendment No. (Unit 2)



LIMITING SAFETY SYSTEM SETTINGS -

BASES

Power Range, Neutron Flux (Continued)

The Low Setpoint trip may be manually blocked above P-10 (a power level
of approximately 10% of RATED THERMAL POWER) and is automatically reinstated
below tiie P-10 Setpoint.

Power Range, Neutron Flux, High Rates

The Power Range Positive Rate trip provides protection against rapid flux
increases which are characteristic of rod ejection events from any power level.
Specifically, this trip complements the Power Range Neutron Flux High and Low
trips to ensure that the ~riteria are met for rod ejection from partial power.
The Power Nange Negative Rate trip provides protection for control rod
drop accidents. At high power, a rod drop accident of a single or multiple
rods could cause local flux peaking which could cause an unconservative local
DNBR to exist. The Power Range Negative Rate trip will prevent this from
occurring by tripping the reactor. No credit is taken for operaticn of the
Power Range Negative Rate trip for those ccntrol rod drop accidents for which
DNBR's will be greater than IS8 TWE Desien timir DWVBR vALwE, l‘

Intermediate and Source Range, Neutron Flux

The Intermediate ard Source Range, Neutron Flux trips provide core
protection during reactor startup to mitigate the consequences of an uncon-
trolled rod cluster control assembly bank withdrawal from ™. upcritical
condition. These trips provide rodundant protection to the Low Setpoint trip
of the Power Range, Neutron Flux cngnnels. The Sourca Range channels will
initiate a Reactor trip at about 10 5 counts per second unless manually
blocked when P-6 becomes active. The Intermediate Range channels will
initiate a Reactor trip at a current level equivalent to approximately 25% of
RATED THERMAL POWER unless manually blocked when P-10 becomes active.

McGUIRE - UNITS 1 and 2 B 2-4 Amendment No. (Unit 1)
Amendment No (Unit 2)



3/4.1 REACTIVITY CONTROL SYSTEMS

3/4.1.1 BORATION CONTROL

- o
SHUTDOWN MARGIN Tavg >200°F

LIMITING CONDITION FOR OPERATION

3.1.1.1 The SHUTDOWN MARGIN shall be greater than or equal to I B¥ettr=iik '
(-2 1.3% delta k/k (Umdt<t) for four loop operation.

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

ACTION:

With the SHUTDOWN MARGIN less than BN uerer—oeTUait 2}, 1.3% delta k/k l
Timrse<t)Y, immediately initiate and continue boration at greater than or equal

to 30 gpm of a solution containing greater than or equal to 7000 ppm boron or
equivalent until the required SHUTDOWN MARGIN is restored.

SURVEILLANCE REQUIREMENTS

4.1.1.1.1 The SHUTDOWN MARGIN shall be determined to be greater than or equal '}
to THEdelba=dciTURTE 7], 1.3% delta k/k Tinsdt):

a. Within 1 hour after detection of an inoperable control rod(s) and at
least once per 12 hours thereafter while the rod(s) is inoperable.
If the inoperable control rod is immovable or untrippable, the above
required SHUTDOWN MARGIN shall be verified acceptable with an
increased allowance for the withdrawn worth of the immovable or
untrippable control rod(s);

b. wWhen in MODE 1 or MODE Z with Keff greater than or equal to 1.0 at

least once per 12 hours by verifying that control bank withdrawal is
within the limits of Specification 3.1.3.6;

& when in MODE 2 with Keff less than 1.0, within 4 hours prior to

achieving reactor criticality by verifying that the predicted
critical control rod 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, hy consideration of the factors of Specification
4.1.1.1.1e., below, with the control banks at the maximum insertion
limit of Specification 3.1.3.6; and

*See Special Test Exception 3.10.1.

McGUIRE - UNITS 1 and 2 3/4 1-1 Amendment No. (Unit 1)
Amendment No. (Unit 2)



REACTIVITY CONTROL SYSTEMS

MODERATCR TEMPERATURE COEFFICIENT

LIMITING CONDITION FOR OPERATION

3.1.1.3 The moderator temperature coefficient (MTC) shall be:
a. Iordais-t, less positive than the limits shown in Figure 3.1-0,A~0
: Sy b

-begioning-ef—excle life (BOL) hot 2ere-—THERMAL-POWR—rondition—and-
b £ Tirtisibe—demmt—2, less negative than -4.1 x 10-* delta k/k/°F faor the
all rods withirawn, end of cycle life (EOL), BATED THERMAL POWER condition.

APPLICABILITY: Specifications 3.1.1.3a. Fmit=3w»i=is30. - MODFS 1 and 2* only.# ‘
Specification 3.1.1. 3f MODES 1, 2, and 3 only.#

ACTION:

a. With the MTC more positive than the limit of Specificationg 3.1.1.3a.
Ur—S=de3fI, above, operation in MODES 1 and 2 may proceed provided:

ab Lo . -l o

1. Eor=tmiecI, Control rod withdrawal limits are established and
maintained sufficient to restore the MTC to less positive than
the limits shown in Figure 3.1-0 within 24 hours or be in HOT
STANDBY within the next 6 hours. These withdrawal limits shall
be in addition to the insertion limits of Specification 3.1.3.6;

antrol rog withd awal* imi s_are pstaly
1 ,' fi en ‘19/( ore 0 3
. 1 /°F ou r e j A S

T

.xt Our Sw dra s shal¥ be
igSer i 114 ’ QN (3. .6:

4

l

1 £ The control rods are maintained within the withdrawal limits
established above until a subsequent calculation verifies that
the MTC has been restored to within its limit for the all rods
withdrawn condition; and

1 A A Special Report is prepared and submitted to the Commission |

pursuant to Specification 6.9.2 within 10 days, describing the

value of the measured MTC, the interim control rod withdrawal

limits, and the predicted average core burnup necessary for p

restoring the positive MTC to within its limit for the all rods ¢

withdrawn condition. !
b

b.  With the MTC more negative than the limit of Specification 3.1.1.3¢. '
above, be in HOT SHUTDOWN within 12 hours.

*With Keff greater than or equal to 1.0.
#See Special Test Exception 3.10.3.

McGUIRE - UNITS 1 and 2 3/4 1-4 Amendment No. (Unit 1)
Amendment No. (Unit 2)



. REACTIVITY CONTROL SYSTEMS

SURVEILLANCE REQUIREMENTS

4.1.1.3 The MTC shall be determined to be within its limits during each fuel
cycle as follows:

a. The MTC shall be measured and compared to the BOL limit of
Specificationg 3.1.1.3a. g3ttt above, prior to initial |
operation above 5% of RATED THERMAL POWER, after each fue)
loading; and

b.  The MTC shall be measured at any THERMAL POWER and compared to

3.2 % ].0-4 delta k/k/°F (all rods withdrawn, RATED THERMAL POWER
condition) within 7 EFPD after reaching an equilibrium boron
concentration of 300 ppm. In the event this comparison indicates

the MTC is more negative than -3.2 x 10-* delta k/k/°F, the MTC
shall be remeasured, and compared to the EOL MTC limit of Specifica-

tion 3.1.1.3¢., at least once per 14 EFPD during the remainder of the }
fuel cycle. b

McGUIRE - UNITS 1 and 2 3/4 1-5 Amendment No. (Unit 1)
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3/4.2 POWER DISTRIBUTION LIMITS

AFD
3/4.2.1 AXIAL FLUX DIFFERENCE ((De#5<1)
LIMITING CONDITION FOR OPERATION

3.2.1 The indicated AXIAL FLUX DIFFERENCE (AFD) shall be maintained within:

a. the allowed operational space defined by Figure 3.2-1 for RAOC operation,
or
k’dﬁt’;)’ Sluwmirz)

within a t+ 3"percent target band about the target flux difference during
base load operation.

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

a. For RAOC cperation with the indicated AFD outside of the Figure 3.2-1
limits,

1. Either restore the indicated AFD to within the Figure 3.2-1
limits within 15 minutes, or

Reduce THERMAL POWER to less than 50% of RATED THERMAL POWER
within 30 minutes and reduce the Power Range Neutron Flux -
High Trip setpoints to-less than or equal to 55% of RATED
THERMAL POWER within the next 4 hours.

=%k
For Base Load operation above APLND with the indicated AXIAL FLUX
DIFFERENCE outside of the applicable target band about the target
flux difference:

3 Either restore the indicated AFD to within the target band
limits within 15 minutes, or

N Trv‘lv R S

Reduce THERMAL POWER to less than APLMC of RATED THERMAL POWER
and discontinue Base Load operation within 30 minutes.

THERMAL POWER shall not be increased above 50% of RATED THERMAL
POWER unless the indicated AFD is within the Figure 3.2-1 limits.

*See Special Test Exception 3.10.2.

’*APLND is the minimum allowable power level for base load operation and will

be provided in the Peaking Factor Limit Report per Specification 6.9.1.9.

McGUIRE - UNITS 1 and 2 Amendment No. 34(Unit 1)
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SURVETLLANCE REQUIREMENTS '

4.2.1.1 The indicated AFD shall be determined to be within its limits during
POWER OPERATION above 50% of RATED THERMAL POWER by:

a. Monitoring the indicated AFD for each OPERABLE excore channel:

1. At least once per 7 days when the AFD Monitor Alarm is OPERABLE,
and

2. At least once per hour for the first 24 hours after restoring
the AFD Monitoring Alarm to OPERABLE status.

b. Monitoring and logging the indicated AFD for each OPERABLE excore
channel at least once per hour for the first 24 hours and at least
once per 30 minutes thereafter, when the AFD Monitor Alarm is
inoperable. The | values of the indicated AFD shall be assumed
to exist during the interval preceding each logging.

‘4.2.1.2 The indicated AFD shall be considered outside of its limits when 'at
lu:t two OPERABLE excore channels are indicating the AFD to be outside the
Timits.

4.2.1.3 When in Base Load operation, the target axial flux difference of
each OPERABLE excore channel shall be determined by measurement at least once
per 92 Effective Full Power Days. The provisions of Specification 4.0.4 are

not applicable. .

4.2.1.4 When in Base Load operation, the target fiux difference shall be
updated at least once per 31 Effective Full Power Days by either determining

the target flux difference or by linear interpola-
tion between the most recently]measured value and W pewseent at the end of ’
cycle life. The provisions of|Specification 4.0.4 arelnot applicable.

“THE CALCLATEy VALWE

K

(N CONTUMCTION Wil THE SWRVEILLANCE REQMEME TS OF SPicik: trons 374 1 D
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POWER DISTRIBUTION LIMITS
AXIAL FLUX DIFFERENCE (UNIT 2)
ITION FOR OPERATION

v

3.2.1 The i

djcated AXIAL FLUX DIFFERENCE (AFD) shall be maintained within

the following tyrget band (flux difference units) about the target flux

difference:

a. t 5% for gore average accumulated burnup of less than or

3000 MWD/MNJ, and

gGal to

b. + 3% -12Z' foMcore average accumulated burnup of greatey’ than

3000 MWD/MTU.

APPLICABILITY: MO.E 1 above\ 50X of RATED THERMAL POWER*.

'ACTION:

a. With the indicated AFD Wutside of the above
erence and with THER

about the target flux di
1. Above 90X of RATED THER

limits, or

L "

POWER.

2. Between 50% and 90% of RATEQ 2l

a) POWER OPERATION may
required

2) The i
Fig 3.2-1.

Reduce THERMAL POWER to\le

gontinue
1) The indicateg” AFD has not B

guired target band
L POWER:

. POWER, withdn 15 minutes either:
a) Restore the indicated AFD to wjfhin the target band

than 90% of RATED THERMAL

L POWER:
ovided:
n outside of the above

get band for mord than 1 hour penalty
deviatiop/cumulative during t

dicated AFD is within the
Otherwise, reduce

previous 24 hours, and

mits shown on
RMAL POWER to less

than 50% of RATED THERMAL POWER witMn 30 minutes and
duce the Power Range Neutron Flux-H%gh Trip Setpoints

to Tess than or equal to 55% of RATED THERMAL POWER
within tl.e next 4 hours.

b) urveillance testing of the Power Range Neutrom\Flux
channels may be performed pursuant to Specificatien 4.3.1.1
provided the indicated AFD is maintained within thd limits
of Figure 3.2-1. A total of 16 hours operation may
accumulated with the AFD outside of the target band ddring
this testing without penalty deviation.

b. THERMAL POWER shall not be increased above 90% of RATED THERMAL

£

POWER unless the indicated AFD is within the above required target
band and ACTION a.2.a) 1), above has been satisfied.

/‘i:g Special Test Exception 3.10.2.

.Y AT L PPN W .

-
-

s N NN
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Decere fwrmc@

—

R DISTRIBUTION LIMITS

LIMITING CONDITION FOR OPERATION

(Continued)

THERMAL POWER shall not be increased above 50% of RATED THERMAL
POWER unless the indicated AFD has not been outside of the/above
required target band for more than | hour penalty devia
umulative during the previous 24 hours. Power increa
oK RATED THERMAL POWER do not require being within t
provided the accumulative penalty deviation is not

SURVEILLANCE REQUIREMENTS

4.2.1.1 The indicatdd AFD shall be determined to within its lTimits during
POWER OPERATION above \\5% of RATED THERMAL POWER Ay:

a. Monitoring the\indicated AFD for eagh OPERABLE excore channel:

1) At least onde per 7 days whey the AFD Monitor Alarm is OPERABLE,
and

2) At least once pRr hour fof the first 24 hours after restoring
the AFD Monitor ANJarm tg OPERABLE status.

b. Monitoring and logging tMy indicated AFD for each OPERABLE excore
channel at least once pe Qur for the first 24 hours and at least
once per 30 minutes thefeaftar, when the AFD Monitor Alarm is
inoperable. The logged values\of the indicated AFD shall be assumed
to exist during the jhterval prdgeding each logging.

4.2.1.2 The indicated AFD shall be considerdd outside >f its target band when
two or more OPERABLE excory/channels are indichting the AFD to be outside the

target band. Penalty devfation outside of the tyrget band shall be accumulated
on a time basis of:

a. One minute fenalty deviation for each 1 minute of POWER OPERATION
outside of the target band at THERMAL POWER Mevels equal to or above
50% of BATED THERMAL POWER, and

b. One-hx1f minute penalty deviation for each 1 minude of POWER OPERATION
outsfde of the target band at THERMAL POWER levels Detween 15% and
SO¥ of RATED THERMAL POWER.

4.2.1.3 e target flux difference of each OPERABLE excore channeNshall be
determipéd by measurement at least once per 92 Effective Full Power M ys. The
provigfons of Specification 4.0.4 are not applicable.

4.2/1.4 The target flux difference shal) be updated at least once per

3 Effective Full Power Days by either determining the target flux differenhe
pursuant to Specification 4.2.1.3 above or by linear interpolation between t
most recently measured value and 0% at the end of the cycle life. The provi-
sions of Specification 4.0.4 are not applicable.
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POWER DISTRIBUTION LIMITS

3/4.2.2 HEAT FLUX HOT CHANNEL FACTOR - FQ‘ZQ

LIMITING CONDITION FOR OPERATION

3.2.2 FQ(Z) shall be limited by the following relationships:

APPLICABILITY: MODE 1. .

1.6
Fl®) < (B x(2)] for P > 0.5 (Unit 2) [
Fo@ < B k@)1 for p > 0.5 (unit 1)

L.Lé
Fo@ < B8 (k)] for p < 0.5 (unit 2) |
Fo@ < (B3 (k)] for p < 0.5 (unit 1)
Where: P = T"fmtjzg"ff ’

and K(Z) is the function obtained from Fiqure 3.2-2 for a given
core height location.

ACTION:

with FQ(Z) exceeding its limit:

a.

McGUTRE -

Reduce THERMAL POWER at least 1% for each 1% F (Z) exceeds the limit
within 15 minutes and similarly reduce the Powgr Range Neutron
Flux=High Trip Setpoints within the next 4 hours; POWER OPERATION
may proceed for up to a total of 72 hours; subsequent POWER
OPERATION may proceed provided the Overpower Delta T Trip Setpoints
(value of K ) have been reduced at least 1% (in AT span) for each
¥4 FQ(Z) exceeds the limit; and

Identify and correct the cause of the out-of-limit condition prior
to increasing THERMAL POWER above the reduced limit required by
ACTION a., above; THERMAL POWER may then be increased provided FQ(Z)
is demonstrated through incore mapping to be within its limit.

UNITS i and 2 3/4 2-6 Amendment No. (Unit 1)
Amendment No. (Unit 2)



. SURVEILLANC: REQUIREMENTS [+ |

4.2.2.1 The provisions of Specification 4.0.4 are not applicable.

4.2.2.2 For RAOC operation, FQ(z) shall be evaluated to determine if FQ(z) i
is within its limit by:

a. Using the movable incore detectors toc obtain a power distribution
map at any THERMAL POWER greater than 5% of RATED THERMAL SCUWCR.

b. Increasing the measured Fq(z) component of the power distribution

map by 3% to account for manufacturing tolerances and further
increasing the value by ¥ to account for measurement uncertainties.
VERIEY THE REGIMEMENTS i SPECIFICATION 2 0.0 RRE SATISFIED,

€. Satisfying the following relat onship: s st

- LAd X Kl
'\‘q i) ¢ $ For Pro s(esir))

. P rwiz)
FQ"(z) < 2':5 2 X K2) ¢45p p >~315 i S R RN ’

F,"(/us Ly 2 N2) , xwf', 0.8 (wwi 1))

where Fg(z) is the measured Fq(z) increased by the allowapccs for

anif1) s LA len 1)

manufacturing tolerances and measurement uncertainty, 2.15°is the F

. Timit, K(z) is given in Figure 3.2-2, P is the relative THERMAL POWER,
and W(z) is the cycle dependent function that accounts for power
distribution transients encountered during norma) operation. This
function is given in the Peaking Factor Limit Report as per
Specification 6.9.1.9.

d. Measuring FQ"(z) according to the following schedule:

1. Upon achieving equilibrium conditions after exceeding by
10% or more of RATED THERMAL POWER, the THERMAL POWER at
which FQ(z) was last determined,* or

2. At least once per 31 Effective Full Power Days, whichever
occurs first.

*During power escalation at the beginning of each cycle, power level may
be increased until a power level for extended operation has been achieved
and a power distribution map obtained.

McGUIRE - UNITS 1 and 2 3/4 2-7 Amendment uo.}g(um 1)
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SURVETLLANCE REQUIREMENTS [DM¥¥TJ (Continued)

With measurements indicating

maximum " (z))
over z ("alﬂ_

has increased since the previous -dotcnination of FQ"(z) either of
the following actions shall be taken:

1) FQ"(z) shall be increased by 2% over that specified in Specifi-
cation 4.2.2.2¢c. or

2) FQ"(z) shall be measured at least once per 7 Effective Full
Power Days until two successive maps indicate that

max imum M (z)| is not increasing.
over z ( Blz,)

With the relationships specifiad in Specification 4.2.2.2c. above
not being satisfied:

1) Calculate the percent Fq(z) exceeds its limit by the following
expression:
( SAME CXPREI[1Iv EaliTpr wiv 2. 3%

max imum
over 2
< NI~ A, L1f Foa Wwail

maximum M
. For (2) x W(2)|]). L o
(ovor z ‘f‘_g_rs__)}) 1} x 100 for ,P < 0.5 }

“lp x 100 for P > 0.5 (u~ri 1) {

—————————

U-s X K(l VAME Expratsiion EnColpr wie 2 Lé
. Ao I~V Ap ’

& LIS ko vimyr

2) One of the following actions shall be takon:r ' ?

a) Within 15 minutes, control the AFD to within new AFD
Timits which are determined by reducing the AFD limits of
3.2-1 by 1X AFD for each percent Fq(z) exceeds its limits

as determined in Specification 4.2.2.2f.1). Within
8 hours, reset the AFD alarm setpoints to these modified
limits, or

b) Comply with the requirements of Specification 3.2.2 for
Fq(z) exceeding its limit by the percent calculated
above, or

c) Verifv that the requirements of Specification 4.2.2.3 for

Base Load operation are satisfied and enter Base Load ?
operation, .

McGUIRE ~ UNITS 1 and 2 3/4 2-8 Amendment NoJf# (Unit 1)
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‘ SVRVETLLANCE REQUIREMENTS TIM$-3Y (Continued) |

g. The limits specified in Specifications 4.2.2.2c, 4.2.2.2¢., and
4.2i2.2f. above are not applicable in the following core plane
regions:

1. Lower core region from 0 to 15%, inclusive.
2. Upper core region from 85 to 100%, inclusive.

4.2.2.3 Base Load oreration is permitted at powers above APL"D if the
following conditions are satisfied: 3 Y asw £ 59 i
e R LA ~p o Vg Llapoil

a. Prior to entering Base Load ration, maintain THERMAL POWER above

M’L"o and lecs than or equal that allowed by Specification 4.2.2.2
for at least the previous 24 heurs. Maintain Base Load operation
surveillance (AFD within & 3%“of target flux difference) during this
time perivd. Base Load operaticn is then permitted providing THERMAL

POWER is maintained between APLMC and APLBL or between APL™® and
100X (whichever is most limiting) and FQ surveillance is maintained
pursuant to Specification 4.2.2.4. APLBL is defined as:

BL _ minimum 2.15 x K(Z
APL™ = over 1

] x 1008 (u~ir1) N k?)‘) AT/ oo fl}?_'_l'—-&;‘l.w'T;b
Q(Z) X H(Z)BLG 'Kf:'tﬁr.'na CF LIS Fon WAl L l
where: Fg(z) is the measured FQ(z) increased by the allowances for
aanufafturiq? tolﬁfancgs and measurement uncertainty. The F, limit

wMITL) Aep L (wairy),

is 2.157 K(z) is given in Figure 3.2-2. W(z)g, 1is the cycle |

dependent function that accounts for limited power distribution
transients encountered during base load operation. The function is
given in the Peaking Factor Limit Report as per Specification 6.9.1.9.

b. During Base Load operation, if the THERMAL POWER is decreased below
APL™? then the conditions of 4.2.2.3.a shall be satisfied before
re-entering Base Load operation.

4.2.2.4 During Base Load Operation FQ(Z) shall be evaluated to determine if
FQ(Z) is within its limit by:
a. Using.the movable incore detectors to obtain a power distribution
map at any THERMAL POWER above APLC.

b. Increasing the measured FQ(Z) component of the power distribution

map by 3% to account for manufacturing colerances and further
increasing the value by 5% to account for measurement uncertainties.
VERIFY THE REQuIRSAMENTS OF SPECIFICATION 3102 ARe SATISEikD,

McGUIRE - UNITS 1 and 2 3/4 2.9 Amer.dment No. 3 (Unit 1)
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SURVEILLANCE REQUIREMENYS (IM$¥=Iy (Continued) { ®

c.

Satisfying the following relationship:
Fg(l) i z.:s X Kst fOI‘ P > APLNO (4~n’ ) /?b—:’;’a:f:ﬂ’l”:; 7:;:~er§ i t\e.\

where: FS(Z) is the measured Fo(2). The Fo Tiait 1s 2.13(uwir ) An,
blw~iry)

K(Z) is given in Figure 3.2-2. P is the relative THERMAL POWER.

W(Z)g s the cycle depe~dent funciion that accounts for 1imited |

power distribution transiants encounterad during normal operation.
This function is given in the Peaking Factor Limit Report as per
Specification 6.9.1.9.

Measuring Fg(l) in conjunction with target flux difference deter-
mination according tc the following schedule:
1. Prior to entering BASE LOAD operation after satisfying Sec..on

4.2.2.3 unless a full core flux map has been taken in the
previous 31 EFPD with the relative thermal power having been

maintained above M’L"o for the 24 hours pricr to mayping, and

2. At least once per 31 affective full power days.

With measurements indicating

M

imm [ s )
over 7.

has increased since the previous determination F"(Z) either of the
following actions shall be taken: Q

1. FS(Z) shall be increazsed by 2 percent over that specified in
4.2.2.4.¢c, or

2. Fg(l) shall be measured at least once per 7 EFPD unti] 2
successive maps indicate that

M)

maximum [ K%ZT' ] is not increasing.
over
z

With the relationship specified in 4.2.2.4.¢c above not being
satisfied, either of the following actions shall be taken:

1. Placa the core in an equilbrium condition where the 'imit in
4.2.2.2.¢c is satisfied, and remeasure Fg(l). or

McGUIRE - UNITS 1 and 2 3/4 2-9a Amendment No. Jdnit 1)

Amendment No. Unit 2)



. SURVEILLANCE REQUIREMENTS [INMSF<EY (Continued)

2.  Comply with the requirements of Specification 3.2.2 for FQ(Z)

exceeding its limit by the percent calculated with one of the
following expressions:

M) x W(2)g,

R R (max. over z of [ 1)~-17]x100 for?P > APLND(n.Jq

/ C EXPRESS1om EXSipT s "F—-' X K(Z)
\\EA:LL:LH:::\ F oS }:. \,.,,E, g P ——)
- 7) x W(2) "
[(max. over z of < P < APL

g. The limits specified in 4.2.2.4.c, 4.2.2.4.e, and 4.2.2.4.f above
are not applicable in the following core plan regions:

1. Lower core region 0 to 15 percent, inclusive.
2. Upper core region 85 to 100 percent, inclusive.

4.2.2.5 When FQ(Z) is measured for reasons other than meeting the requirements
of specification 4.2.2.2 an overall measured Fq(z) shall be obtained from a power

. distribution nap and increased by 3% to account for manufacturing tolerances
and further increased by 5% to account for measurement uncertainty.

McGUIRE - UNITS 1 and 2 3/4 2-9b Amendmen® No. % (Unit 1)
Amendment No L% (Unit 2)




DEL ETE ENTIRE PAGE

R DISTRIBUTION LIMITS T T —

TLLANCE REQUIREMENTS (UNIT 2) /

the movable incore detectors to obtain a
any THERMAL POWER greater than 5% of RAT

distribution
THERMAL POWER,
b. Increasi

by 3% to
the value by

the measured ny component of the

unt for manufacturing tolera
to account for measureme

r distribution map
s and further increasing
uncertainties,

c. Comparing the F
above, to:
1) The f L POWER (r’m’) for the appropriate

measured core plane givcn n Spcc‘fications 4.2,2.2e. and 1.,
below, and

computed (rxg) obtajded in Specification 4.2.2b.,

2) The relationship:

: L o (RTP
v " Py €

L
Where ny is th
expressed as
THERMAL

1imit for frac
RTP

function of ny a

y was

onal THERMAL POWER operation
P 1s the fraction of RATED

1) When F

‘omparea to F';P and F ; either:

a) Within 24 hours after exceeding by 20% of RAT

POWER or greater, the THERMAL POWER at which F
determined, or

THERMAL

xy was last

b) At least once per 31 EFPD, whichever occurs first.

— —
—
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~ POWER DISTRIBUTION LIMITS
SDRVEILLANCE REQUIREMENTS (UNIT 2) ,///),

Z

2) When the Fxg is less than or equal to the F:;P limitAfor the

appropriate measured core plane, additional powep/distribution
maps shall be taken and F ¢ coupared to FRTP d F L at least
once per 31 EFPD. b -

e. The F, N\(imits for RATED THERWAL POWER (FRTPY’shai1 be provided for
all core pl\anes containing Bank "D" contrgl rods and all unrodded
core planes \n a Radial Peaking Factor kimit Report per Specifi-
cation 6.9.1.8

f. The ny limits of\gpecificatic.. 4 £.2.2e., above, are not applicable
in the following cor® planes regions as measured in perce-t of core
height from the bottom\of the fuel:

1) Lower core region frg 0 to 15%, inclusive,
2) Upper core region/Afrom 8% to 100%, inclusive,

3) Grid plane regfons at 17.8 A\ZX, 32.1 + 2%, 46.4 + 2%, 60.€ +
2% and 74.9 ¥ 2%, inclusive, a

4) Core plapé regions within + 2% of dge height (+ 2.88 inches)
about tHe bank demand position of th& Bank "D" control rods.
g. WithF ¢ exceeding Fx;, the effects of Fxy onNg,(Z) shall be
evalydted to determine if FQ(Z) is within its 1imts.

4.2.2.3 n FQ(Z) is measured for other than ny determinationg, an overall
measures FQ(Z) shall ge obtained from a power distribution map and Nocreased

by to account for manufacturing tolerances and further increased by to
acgbunt for measurement uncertainty.

McGUIRE - UNITS 1 and 2 3/4 2-11 Amendment No. (Unit 1)
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POWER DISTRISUTION LIMITS

3/4.2.3 RCS FLOW RATE AND NUCLEAR ENTHALFY RISE HOT CHANNEL FACTOR ‘

LIMITING CONDITION FOR OPERATION

3.2.3 The combination of indicated Reactor Coolant System (RCS) total flow
rate and Ry Rg shall be maintained within the region of allowable operation

shown on Figure 3.2-3 for four loop operation:

where:

2. Ry TOpel] = nrrrr'aé"nnr—m'

- § P L — .

| ———
AT B WA -

N
Ry (Unit 2) = -

THERMAL POWER , AN

bx. P L o I
c. X FZH = Measured values of F:H obtained by using the movable incore

detectors to obtain a power distribution map. The measured

values of FZH shall be used to calculate R since Figure 3.2-3

includes penalties for undetected feedwater venturi fouling of

0.1% and for measurement uncertainties of 1.7% for flow and 4%

for incore measurement of FZH,juql '

Y~-RB8E_(BU) = Rod Bow Penalty as a function of region av

s defined as those
ds) or enrichs

ment (first core). (Applies to Unit 2 only).
APPLICABILITY: MODE 1.
ACTION:
witi the combination of RCS total flow rate and R)é_)é outside the region of l

acceptable operation shown on Figure 3.2-3:

&, Within 2 hours either:

1

Restore the combination of RCS total flow rate and R,(
Rg to within the .above Timits, or

Reduce THERMAL POWER to le:s than 50% of RATED THERMAL POWER
and reduce the Power Range Meutron Flux - High Trip Setpoint

to less than or equal! to 55% of RATCD THERMAL POWER within ‘
the next 4 hours.

Amendment No. (Unit 2)
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PUWER DISTRIBUTION LIMITS
LIMITING CONDITION FOR OPERATION

ACTION: (Contihued)

b.  Within 24 hours of initially being outside the above limits, verify
through incora flux mapping and RCS total flow rate comparison that
the combination of Ryq Mg, and RCS total flow rate are restored to )
within the above limits, or reduce THERMAL POWER to less than 5% of
RATED THERMAL POWER within the next 2 hours.

c. Identify and correct the cause of the out-of-limit condition prior
to increasing THERMAL POWER above the reduced THERMAL POWER limit
required by ACTION a.2. and/or b. above; subsequent POWER OPERATION
may proceed provided that the combination of Rys B¢ and indicated \
RCS total flow rate are demonstrated, through incore flux mapping
and RCS total flow rate comparison, to be within the reXjon of
acceptable operation shown on Figure 3.2-3 prior to exceeding the
foilowing THERMAL POWER levels:

1. A nominal 50% of RATED THERMAL POWER,
2. A nominal 75% of RATED THERMAL POWER, and

3. Within 24 hours of attaining greater than or equal to 95% of
RATED THERMAL POWER.

SURVEILLANCE REQUIREMENTS

4.2.3.1 The provisions of Specification 4.0.4 are not applicable.

4.2.3.2 The combination of indicated RCS total flow rate determined by

process computer readings or digital voltmeter measurement and Ryc 3ne-R3 '

shall be within the region of acceptable operation of Figure 3.2.3:

a. Prior to operation above 75% of RATED THERMAL POWER after each fuel
loading, ard

b. At Teast once per 31 Effective Full Power Days.

4.2.3.3 The indicated RCS total flow rate shall be verified to be within the
region of acceptable operation of Figure 3.2-3 at least once per 12 hours

when the most recently obtained valueg of Ry dne-Rg, obtained per Specification {
4.2.3.2, are assumed to exist.

4.2.3.4 The RCS total flow rate indicators shall be subjected to a CHANNEL
CALIBRATION at least once per 18 months.

4.2.3.5 The RCS total flow rate shall be determined by precision heat balance
measurement at least once per 18 months.

McGUIRE = UNITS 1 and 2 3/4 2-15 Amendment No. (Unit 1)
Amendment No. (Unit 2)
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Figure 3.2-3r RCS FLOW RATE VERSUS Ry and-R; - FOUR LOOPS IN OPERATION (Unit 2)
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TABLE 3.3-2
REACTOR TRIP SYSTEM INSTRUMENTATION RESPONSE TIMES

FUNCTIONAL UNIT RESPONSE TIME
1. Manua! Reactor Trip N.A.
2. Power Range, Neutron Flux < 0.5 second*
k& Power Range, Neutron Flux,

High Positive Rate N.A.
4. Power Range, Neutron Filux,

High Negative Rate < 0.5 second*
5. Intermediate Range, Neutron Flux f N.A.
6. Source Range, Neutron Flux | N.A.

“‘h‘,’)/ B O(ward)
6.0 “seconds*

[W"nfl),. FY L A 1)

A

7. Overcemperature AT

8. Overpower AT < 6.0"seconds*
9.  Pressurizer Pressure--Low < 2.0 seconds
10. Pressurizer Pressure--High < 2.0 seconds
11. Pressurizer Hafer Level--High N.A.

*
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.
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TABLE 3.3-2 (Continued)

REACTOR TRIP SYSTEM INSTRUMENTATION RESPONSE TIMES

FUNCTIONAL UNIT

12.

13,

14.

16.

17.
18.
19.

20.

Low Reactor Coolant Flow

a. Single Loop {Above P-8)
b. Two Loops (Above P-7 and below P-8)

Steam Generator Water Level--Low-Low
Undervoltage-Reactor Coolant Pumps
Underfrequency-Reactor Coolant Pumps
Turbine Trip

a. Low Fluid 011 Pressure
b. Yurbine Stop Valve Closure

Safety Injection Input from ESF
Reactor Trip System Interlocks
Reactor Trip Breakers

Automatic Trip and Interlock Logic

RESPONSE TIME

1.0 second
1.0 second

(unir1), 3.8 (wnei 1)
2.0 " seconds

A iAalA

A

1.5 seconds
0.6 second

A

N.A.
N.A.

N.A.
N.A.
N.A.
N.A.
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TABLE 3.3-4 (Continued)

ENGINEERED SAFETY FEATURES AL UATION SYSTEM INSTRUMENTATION TRIP SETPOINTS

FUNCTIONAL UNIT

7. Auxiliary Feedwater

a.

b.

Manual Initiatios

Automatic Actuation Logic
and Actuation Relays

Steam Generator
Water Level--Low-Low

1) Start Motor-uiiven Pumps

2) Start Tuibiue-Driven Pumps

Auxiliary Feedwater
Suction Pressure - Low
(Suction Supply Automatic
Realignment)

Safety Injection -
Start Motor-Driven Pumps

Station Blackout - Start
Motor-Driven Pumps and
Turbine-Driven Pump

Trip of Main Feedwater Pumps -
Start Motor-Driven Pumps

TRIP SETPOINT

N.A.
N.A.

(it 1) o % (peir l)

> 12% span from 0 to
30% of RATED THERMAL POWER,
increasi linearly to
> 54.9%%“cf span at 100X of

RATED THERMAL POWER.

> 12% of span from 0 to
30% of RATED THERMAL POWER,
increasing linearly to
> 54.9%cf span at 100X of
RATED THERMAL POWER.

A weir 1), Yo v ln, i
> 2 psig

ALLOWABLE VALUES

i)

N.A.
N.A.

cumir i), 34 o, (warr2)

> 11% of\span from 0 to
30% of RATED THERMAL POWER,
increasing linearly to

> 53.9%“of span at 100% of
RATED THERMAL POWER.

> 11X of span from 0 to
30X of RATED THERMAL POWER,
increasing linearly to
> 53.9% 0f span at 100% of
RATED T L POWER.

“Hanir) 300 (anii 1)

> 1 psig

See Item 1. above for all Safety Injection Trip Setpoints

and Alloewable Values
3464 £ 173 volts with a
8.5 + 0.5 second time
delay

N.A.

> 3200 volts

N.A.




INSTRUMENTATION
MOVABLE INCORE DETECTORS

LIMITING CONDITION FOR OPERATION

3.3.3.2 The Movable Incore Detection System shall be OPERABLE with:
a. At least 75% of the detector thimbles,
b. A minimum of two detector thimbles per core quadrant, and

¢. Sufficient movable detectors, drive, and readout equipment to map
these thimbles.

APPLICABILITY: When the Movable Incore Detection System is used for:
a. Recalibration of the cxcore Neutron Flux Detection System,

b. Monitoring the QUADRANT POWER TILT RATIO, or
p AS
C.  Measurement of F,., FQ(Z),gnlsg;;.

ACTION:
With the Movable Incore Detection System inoperable, do not use the system for

the above applicable monitoring or calibration functions. The provisions of
Specifications 3.0.3 and 3.0.4 are not applicable.

SURVEILLANCE REQUIREMENTS

4.3.3.2 The Movable Incore Detection System shall be demonstrated OPERABLE at
least once per 24 hours by normalizing each detector output when required for:

a. Recalibration of the Excore Neutron Flux Detection System, or

b. Monitoring the QUADRANT POWER TILT RATIO, or

Arn

8 s =
€. Measurement of FAH’ FQ(Z),;)utj:gE
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3/4.5 EMERGENCY CORE COOLING SYSTEMS

3/4.5.1 AC
COLD LEG INJECTION

LIMITING CONDITION FOR OPERATION

3.5.1.1 Each cold leg injection accumulator shall be OPERABLE with:

a. The isolation valve open,

b. A contained borated water volume of bctu.oqx
Xl 8022 and 8256 gallons, Thinds=i);
2] BT84 ga T o= tURTE 7

A

¢. A boron concentration of between 1900 and 2100 ppm,
d. A nitrogen cover-pressure of between 430 and 484 psig Tlnés<1), Aro
300 At 454 peig=tintt-2 3 —ang ‘

e. A water ‘level ana pressure channel OPERABLE.

APPLICABILITY: MODES 1, 2, and 3*.

ACTION:
a. With one cold leg injection accumulator inoperable, except as a result

of a closed isolation valve, restore the inoperable accumulator to

OPERABLE status within 1 hour or be in at least HOT STANDBY within

the next 6 hours and in HOT SHUTDOWN within the following 6 hours.

b.  With one cold leg injection accumulator inoperable due to the
fsolation valve being closed, efither immediately open the isola-
tion vaive or be in at least HOT STANDBY within 1 hour and in HOT
SHUTDOWN within the following 12 hours.

SURVEILLANCE REQUIREMENTS

4.5.1.1.1 Each cold leg injection accumulator shall be demonstrated OPERABLE:
a. At least once per 12 hours by:

1) Verifying the contained borated water volume and nitrugen
cover=pressure in the tanks, and

2) Verifying that each cold leg injection accumulator isolation
valve is open.

*Pressurizer pressure above 1000 psig.

McGU - " Amendment No. (Unit 1)
onlbibeocet o hon b Ve 2 Amendment No. X(Unit 2)



EMERGENCY CORE COOL (NG SYSTEMS
UPPER HEAD INJECTION

LIMITING CONDITION FOR OPERATION

3.5.1.2 Each Upper Heac Injection Accumulator System shali be OPERABLE with:

a. The isoiation valves open,

b. The water-filled accumuiator containing a minimum of 1850 cubic feet
of borated water having a concentration of between 1900 and 2100 ppm
of boron, and

c. The nitrogen bearing accumulator pressurized to between 1206 and
1264 psig.

APPLICABILITY: MODES 1, 2 and 3.* '
"ACTION:

“Above 46% RATED THERMAL POWER:

b th the Upper Head Injection Accumulator System inoperab’e, ept ,
as a~wgsult of a closed isolation valve(s), restore the Uppef Head
Injectia cumulator System to OPERABLE status withi our or be
at less than™oe _equal to 46% RATED THERMAL POWER and close the isola-

tion valves with e next 6 hours.

b. With the Upper Head Injéction Accum 6r System inoperable due to
the isolation valve(s) being wles®d, either immediately open the
isolation valve(s) or be ess or equal to 46% RATED THERMAL

POWER and close the remaining isolatidmyalves within 1 hour.
Less than or _sqUal to 46% RATED THERMAL PO

a. With the-Upper Head Injection Accumulator System indpecable, POWER
OPEBATION may continue provided the isolation valves arenclosed
hin 6 hours.

The provisions of Specification 3.0.4 are not applicable.
SURVEILLANCE REQUIREMENTS

4.5.1.2 Each Upper Head Injection Accumulator System shall be demonstrated
OPERABLE:

a. At least once per 12 hours by:

1) Verifying the contained borated water volume and nitrogen
pressure in the accumulators, and

2) Verifying that each accumulator isolation valve is open.

*Pressurizer Pressure above 1900 psig.

Amendment No. (Unit 2)
McGUIRE - UNITS 1 and 2 3/4 5-3 Amendment No. (Unit 1)
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With the Upper Head Injection Accumulator System inoperable, except
as a result of a closed isolation valv/a(s), restore the Upper Head

Injection Accumulator System to OPERABLE status within 1 hour or be
fn at Teast HOT STANDBY within the next 6 hours and in HOT SHUTDOWN
within the following 6 hours.

With the Upper Head Injection Accumulator System inoperable due to
the isolation valve(s) being closed, either immediately open the
isolation valve(s) or be in HOT STANDBY within 1 hour and be in HOT
SHUTDOWN within the next 12 hours.



3/4.1 REACTIVITY CONTROL SYSTEMS

BASES

3/4.1.1 BORATION CONTROL

374.1.1.1 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 requiremenis vary throughout core life as a function of
fuel depletion, RCS boron concentration, and RCS Tavg' The most restrictive

condition occurs at EOL, with Tavg at no load operating temperature, and is

associated with a postulated steam line break accident and resulting uncon=
trolled RCS cooldown. In the analysis of this accident, a minimum SHUTDOWN
MARGIN of T DR ST astee—ietntt-2Z], 1.3% delta k/k [Mmde=i) is required to
control the reactivity transient.

Accordingly, the SHUTDOWN MARGIN requirement is based upon this Timiting
condition and is consistent with FSAR safety analysis assumptions. With Tavg

less than 200°F, the reactivity transients resulting from 2 postulated steam
line break cooldown are minimal and a 1% delta k/k SHUTDOWN MARGIN provides
adequate protection.

3/4.1.1.3 MODERATOR TEMPERATURE COEFFICIENT

The lTimitations on moderator temperature coefficient (MTC) are provided
to ensure that the value of this coefficient remains within the limiting
condition assumed in the FSAR accident and transient analyses.

The MTC values of this specification are applicable to a specific set of
plant conditions; accordingly, verification of MTC values at conditions other
than those explicitly stated will require extrapolation to those conditions in
order to permit an accurate comparison.

The most negative MTC value equivalent to the most positive moderator
density coefficient (MDC), was obtained by incrementally correcting the MDC
used in the FSAR analyses to nominal operating conditions. These corrections
involved subtracting the incremental change in the MDC associated with a core
condition of all rods inserted (most positive MDC) to an all rods withdrawn
condition and, a conversion for the rate of change of moderator density with
temperature at RATED THERMAL POWER conditions. This value of the MDC was then
transformed into the limiting MTC value -4.1 x 10-* delta k/k/°F. The MTC
value of =3.2 x 10-* delta k/k/°F represents a conservative value (with
corrections for burnup and soluble boron) at a core condition of 300 ppm
equilibrium boron concentration and is obtained by making these corrections to
the limiting MTC value of -4.1 x 10-* k/k/°F.

No. Y (Unit 1
MCGUIRE = UNITS 1 and 2 8 3/4 1-1 e v ){ Lot gt



REACTIVITY CONTROL SYSTEMS

BASES

MODERATOR TEMPERATURE COEFFICIENT (Continued)

The Surveillance Requirements for measurement of the MTC at the beginning
and near the end of the fuel cycle are adequate to confirm that the MTC
remains within its limits since this coefficient changes siowly due principally
to the reduction in RCS boron concentration associated with fuel burnup.

3/4.1.1.4 MINIMUM TEMPERATURE FOR CRITICALITY

This specification ensures that the reactor will not be made critical
with the Reactor Coolant System average temperature less than 551°F. This
limitation is required to ensure: (1) the moderator temperature coefficient
is within it analyzed temperature range, (2) the trip instrumentation is
within its normal operating range, (3) the pressurizer is capable of being in
an- OPERABLE status with a steam bubble, and (4) the reactor vessel is above its
minimum RTNDT temperature.

3/4.1.2 BORATION SYSTEMS

The Boron Injection System ensures that negative reactivity control is
available during each mode of facility operation. The components required to
perform this function include: (1) borated water sources, (2) charging pumps,
(3) separate flow paths, (4) boric acid transfer pumps, (5) associated Heat

Tracing Systems, and (6) an emergency power supply from OPERABLE diesel
generators

1.3%

with the RCS average temperature above 200°F, /4 minimum of two boron
injection flow paths are required to ensure singl¢ functional capability in
the event an assumed failure renders one of ow paths inoperable. The
boration capability of either flow path is suffjcient to provide a SHUTDOWN
MARGIN from expected operating conditions of To6% delta k/k after xenon decay
and cooldown to 200°F. The maximum expected boration capability requirement
occurs at EOL from full power equilibrium xenon conditions and requires
16,321 gallons of 7000-ppm borated water from the boric acid storage tanks or
75,000 gallons of 2000-ppm borated water from the refueling water storage tank
(RWST).

With the RCS temperature below 200°F, one Boron Injection System fis
acceptable without single failure consideration on the basis of the stable
reactivity condition of the reactor and the additional restrictions prohibiting
CORE ALTERATIONS and positive reactivity changes in the event the single Boron
Injection System becomes inoperable.

The limitation for a maximum of one centrifugal charging pump to be
OPERABLE and the Surveillance Requirement to verify all charging pumps except
the required OPERABLE pump to be inoperable below 300°F provides assurance
that a mass addition pressure transient can be relieved by the operation of a
single PORV.

McGUIRE - UNITS 1 and 2




. 3/4.2 POWER DISTRIBUTION LIMITS
BASES

The specifications of this section provide assurance of fuel integrity
during Condition I (Normal Operation) and Il (Incidents of Moderate Frequency)
events by: (1) maintaining the calculated DNBR in the core at or above the
dosi,n Timit durinT normal operation and in short-term transients, and (2) limiting
the fission gas re , Tuel pellet temperature, and claddin? mechanical prop~
erties to within assumed design criteria. In addition, limit ng the peak linear
power density during Condition I events provides assurance that the initial
conditions assumed for the LOCA analyses are met and the ECCS acceptance criteria
limit of 2200°F is not exceeded.

The definitions of certain hot channel and peaking factors as used in
these specifications are as follows:

,rq(z) Heat Flux Mot Channel Factor, is defined as the maximum local
heat flux on the surface of a fuel rod at core elevation Z divided
by the aver fuel rod heat flux, allowing for manufacturing toler-
ances on fuel pellets and rods;

AN Nuclear Enthalpy Rise Mot Channel Factor, is defined as the ratio of
the integral of linear power along the rod with the highest integrated
power to the average rod power; and

to aver

3/4.2.1 AXIAL FLUX DIFFERENCE
2.26
The 1imits onfAXIAL FLUX DIFFERENCE (AFD) assure that the FQ(l) upper
bound envelope of (Unit 2), 2.15 (Unit 1) times the normalized axial

peaking factor is not exceeded during either normal operation or in the event
of xenon redistribution following power changes.

Target flux difference is determined at equilibrium xenon conditions.
The full-length rods may be positioned within the core in accordance with
their respective insertion limits and should be inserted near their normal
position for steady-state operation at high power levals. The value of the
target flux difference obtained under these conditions divided by the fraction
of RATED THERMAL POWER is the target flux difference at RATED THERMAL POWER
for the associated core burnup conditions. Target flux differences for other
THERMAL POWER levels are obtained by multiplying the RATED THERMAL POWER value
by the appropriate fracticnal THERMAL POWER level. The periodic updating of
the target flux difference value is nacessary to reflect core burnup
considerations,

McGUIRE =~ UNITS 1 and 2 B 3/4 2-1 Amendment No.J¢# (Unit ')
Amendment No JP (Urit 2)



R MITS

BASES
AXIAL FLUX DIFFERENCE (Continued)

N Although it 1s intended that the plant will be operated with the AFD
{thin the target band r'q“1r"r=: Specification 3.2.1 about the target fldi
diMgrence, dur;:g rapid plant RMAL POWER reductions, control rod mgtfon
will se the to deviate outside of the target band at reduced JMERMAL
POWER Teévals. This deviation will not affect the xenon redistributfon suffi-
ciently to Bhange the envelope of peaking factors which may be hed on a
subsequent retbwp to RATED THERMAL POWER (with the AFD withim the target band)
provided the timeduration of the deviation is 1imited. cordingly, a 1 hour
penalty deviation cumulative during the previous-24 hours is provided for
operation outside of tF rget band but within the-Timits of Figure 3.2-1
while at THERMAL POWER le between 50%. and 90% of RATED THERMAL POWER.
For THERMAL POWER levels be 15% and S0%.of RATED THERMAL POWER, devia-
tions of the AFD outside of the get baad are less significant. The penalty
of 2 hours actual time reflects thiSpeduced significance.

Provisions for monitoring the AFD on utomatic basis are derived from
the plant process ¢ hrough the AFD Montgr Alarm. The computer deter-
mines the 1 minute a of each of the OPERABLENqxcore detecto~ outputs and
provides an ala ssage immediately if the AFD for twg or more OPERABLE
are outside the target band and the THER POWER s greater
TED THERMAL POWER. During ration at THERMADRQWER levels
and 90X and between 15% and RATED THERMAL POWER, “She computer
outputs“an alarm message when the penalty deviation accumulates beyos, the
Tim of 1 hour and 2 hours, respactively.

_13{// Figure B 3/4 2-1 shows a typical monthly target band.

FAr-tmieet, At power levels below APL™®, the 1imits on AFD are defined by
Figures 3.2-1, 1.e. that defined by the RAOC operating procedure and limits.
These 1imits were calculated in a manner such that expected operational
transients, e.g. load follow operations, would not result in the AFD deviating
outside of those limits. However, in the event such a deviation occurs, the
short period of time allowed outside of the limits at reduced power levels
will not result in significant xenon redistribution such that the envelope of
peaking factors would change sufficiently to prevent operation in the vicinity
of the APL"O power level. foes? 1), 6 fiors)
At power levels greater than AFL"O. two modes of operation are permissible;

1) RAOC, the AFD 1imit of which are defined by Figure 3.2-1, and 2) Base Load
ration, which is defined as the maintenance of the AFD within a t3%*band

about a target value. The RAOC operating procedure above APLNO is the same as

that defined for operation below APL"O. However, it is possible when
followin? extended load following maneuvers that the AFD limits may result in
restrictions in the maximum allowed power or AFD in order to guarantee
peration with Fq(x) less than its limiting value. To allow operation at the

maximum permissible value, the Base Load operating procedure restricts the

McGUIRE = UNITS 1 and 2 B 3/4 2-2 Amendment No. YA (Unit 1)
Amendment No A% (Unit 2)




POWER DISTRIBUTION LIMITS

BASES
AXIAL FLUX DIFFERENCE (Continued)

Aumir i), 2 §%,(wmiri)
to relatively small target band and power swings (AFD target

band of £3% APL"Y ¢ power < APLBL or 100% Rated Thermal Power, whichever is
lower). For Base Load operation, it is expected that the plant will operate
within the ta band. Operation outside of the target band for the short
time period allowed will not result in significant xenon redistribution such
that the envelope of peaking factors would change sufficiently to prohibit
continued operation in the power region defined above. To assure there is no
sidual xenon redistribution impact from past operation on the Base Load

ration, a 24 hour waiting period at a power leve! above ML” and allowed
y RAOC is necessary. Ouring this time perind load changes and rod motion are

stricted to that allowed by the Base Load procedure. After the waiting
period extended Base Load operation is permissible.

The computer determines the one minute average of each of the
RABLE excore detector outputs and provides an alarm mess immediately if
he AFD for at least 2 of 4 or 2 of 3 OPERABLE excore channels are: .) outside
the allowed Al power operating space (for RAOC operation), or 2) outside the
|Towed Al target band (for Base Load operation). These alarms ar. active
n power is greater than: 1) 50% of RATED THERMAL POWER (fo- RAOC operation),
r2) API.'o (for Base Load operation). Penalty deviatior winutes for Base Load

ration are not accumulated based on the short per‘.y of time during which
ration outside of the target band is allowed

The 1imits on heat flux hot channe) factor, RCS flow rate, and nuclear
enthalpy rise hot channel factor ensure that: (1) the design 1imits on peak
local power density and minimum DNBR are not exceeded, and 2) in the event of

@ LOCA the peak fuel clad temperature will not exceed the 2z00°F ECCS accep~
tance criteria limit,

Each of these is measurable but will normally only be determined periodically
as specified in Specifications 4.2.2 and 4.2.3. This periodic surveillance is
sufficient to insure that the limits are maintained provided:

McGUIRE = UNITS 1 and 2 B3/4 2-2a Amendment No.A\¥ (Unit 1)
Amendment No )% (Unit 2)
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T FLUX HOT FACTOR F RAT AR ENTHALPY R
ontinued

a. Control rods in a single group move together with no individual rod

insertion differing by more than + 13 steps from the group demand
position;

b. Control rod groups are sequenced vith overlapping groups as described
in Specification 3.1.3.6;

. The control rod insertiun limits of Specifications 3.1.3.5 and
3.1.3.6 are maintained; and

d. The axial power distribution, expressed in terms of AXIAL FLUX
DIFFERENCE, is maintained within the limits.

an will be maintained within its limits provided Conditions a. through

d. abovoﬁlro maintained. As noted on Figures 3.2-3 TAm-9-2=4, RCS flow rate
Swifp
and\ygf'may be “traded off" against ﬁP. another (i.e., a low measured RCS flow
Povtr LiVRA IS DECREASE D
rate is acceptable if tMWM) to ensure that the calcu-
lated ONBR will not be boalow the design ONBR value. The relaxation of FZH as
a function of THERMAL POWER allows changes in the radial power shape for all

permissible rod insertion limits.

Ry as calculated in Specification 3.2.3 and used in Figure 3.2-3, accounts |
for FA" less than or equal to 1.49. This value is used in the various accident
analyses where F:“ influences parameters other than DNBR, e.g., peak clad tem-

perature, and thus is the maximum "as measured" value allowed. !;::]x:nlltlll;

~&!lows for the inclusion of a penaity for Rod Bow on ONBR only
the

Fue! rod bowing reduces t
partially offset this reduction. Th
specific design margin. For McGuire Uni
uffset rod bow penalties is 9. 1%.

1) Design limit 0
2) Grid spaci

3) Th
4)

edit is available to
from a generic or plant-
margin used to partially :
own as follows:

R Multiplier

" 2.9%
Diffusion Coefficient 1.2%
1.7%

Piteh Reduction 1.7%

MCGUIRE - UNITS 1 and 2 B 3/4 2-4

Amendment No. (Unit 1)
Amendment No (Unit 2)




BASES

gAT Ftux ET C%L F%TOI ’g RCS FLOW RATE AND NUCLEAR Ei'THALPY RISE
ont

< liawever, the margin used to partially offset rod bow penalties is 5, 9% ‘ ’
with the i ng_3.2% used to trade off against measured flgg betmg as much
as 2X lower than the legign flow plus unce : z penalties applied

to F:” to account for rod bow (Figuim=a as a function of burnup are

consistent with desctribed in Mr. John F, ) C) Tetter to 7. M.
Anderson ighouse) dated April 5, 1979 with the differencét dug to
ount of margin each unit uses to partially offs od _bow_pen;

U], Margin between the safety analysis limit ONBRs (1.47 l
and 1.49 for th'wble and typical cells, respectively) and the design limit
ONBRs (1.32 and 1.34 for thimble and typical cells, respectively) is maintained.
A fraction of this margin is utilized to accommodate the transition core DNBR
penalty (2%) and the appropriate fuel rod bow ONBR penalty (WCAP - 8691, Rev. 1)

Whan an FQ measurement is taken, an allowance for both experimental error

and manufacturing tolerance must be made. An allowance of 5% is appropriate
for a full-core map taken with the Incore Detector Flux Mapping System, and a
3% allowance is appropriate for manufacturing tolerance.

when RCS flow rate and FZH are measured, no additional allowances are

necessary prior to comparison with the limits of Figurey 3.2-3, int-3.2-9. |
Measurement errors of 1.7% for RCS total flow rate and 4% for F:" have been

allowed for in determination of the design DNBR value.

The measurement error for RCS total flow rate is based upon performing a
precision heat balarce and using the result to calibrate the RCS flow rate
indicators. Potential fouling of the feedwater venturi which might not be
detected could bfas the result from the precision heat balance in a non-
conservative manner. Therefore, a penalty of 0.1% for undetected fouling of
the feedwater venturi is included in Figure 3.2-3. Any fouling which might
bias the RCS flow rate measurement greater than 0.1% can be detected by
monitoring and trending various plant performance parameters. [f detected,
action shall be taken before performing subsequent precision heat balance
measurements, 1.e., either the effect of the fouling shall be quantified and
compensated for in the RCS flow rate measurement or the venturi shall be
cleaned to eliminate the fouling.

The 12-hour periodic surveillance of indicated RCS flow is sufficient to
detect only flow degradation which could lead to operation outside the accept-
ahle region of operation shown on Figure 3.2-3.

McGUIRE = UNITS 1 and 2 B 3/4 2-5 Amendment No. (Unit 1)
Amendment Mo. (Unit 2)



. ADMINISTRATIVE CONTROLS

RADIAL PEAKING FACTOR LIMIT REPORT
§.9-1.9 The F._"Tinit for RATED THERMAL POWER (r,’g’) shall be provideg

: Performance
gton, D.C. 20555 for all
and all unrodded core planes at
ity. In the event that the limit
ng corc life, it shall be submitted
Di effective unless otherwise

core planes conu!ning 3
least 60 days prior to cycle
would be submitted at sc

tion needed ta support r:;’ will be by request from
d not be included in this report.

9.9 he W(z) functions for RAOC and Base Load operation and the value for APLND i [
(as required) shall be provided to the Director, Nuclear Reactor Regulations,
Attention: Chief, Core Performance Branch, U.S. Nuclear Regulatory Commission,

_, {Washington, D.C. 20555 at least 60 days prior to cycle initial criticality.
In the event that these values would be submitted at some other time during
ore life, it will be submitted 60 days prior to the date the values would
become effective unless otherwise exempted by the Commission.

Any information needed to support W(z), \l(z)sL and APL"D will be by request ‘t
from the NRC and need not be included in this report.

SPECIAL REPORTS

6.9.2 Special reports shall be submitted to the Regional Administrator of the

NRC Regional Office within the time goriod specified for each report.

McGUIRE - UNITS 1 and 2 6-21 Amendment No. Unit 1)
Amendment No. Unit 2)



ATTACHMENT 2
JUSTIFICATION AND SAFETY ANALYSIS

Mr, H. B. Tucker's (DPC) November 14, 1983 letter to Mr. H. R. Denton (NRC/ONRR)
described planned changes in the fuel design for McGuire Nucleai Station, Units |
and 2. McGuire Unit 2 has been operating with a Westinghouse 17x17 low-parasitic
(STD) fueled core. It is planned to refuel Unit 2 with Westinghouse 17x17
Reccastitutable Optimized Fuel Assembly (OFA) regions. As a result, future core
loadings would range from an approximateiy 1/2 OFA - 2/3 STD transition core to
eventually an all OFA fueled core. McGuire Unit 1 is currently operating with

the first such OFA reload region (Cycle 2), with the second OFA region scheduled
for the upcoming Cycle 3 refueling. The OFA fuel has similar design featurcs
compared to the STD fuel which has had substantial operating experience in a
number of nuclear plants. The major differences are the use of six intermediate
(mixing vane) Zircaloy grids for the OFA fuel versus six intermediate (mixing vane)
Inconel grids for STD fuel and a reduction in fuel rod diameter. Major advantages
for utilizing the OFA are: (1) increased efficiency of the core by raducing the
amount of parasitic material and (2) reduced fuel cycle costs due to an optimiza-
tion of the water to uranium ratio.

The above letter provided a Reference Safety Evaluation Report summarizing the
evaluation/analysis performed on the region-by-region reloau transition from the
McGuire Units | and 2 STD fueled cores to cores with all optimized fuel. The
report examined the differences between the Westinghouse OFA and STD designs

and evaluated the effects of these differences for the transition o an all OFA
core. The evaluation considered the standard reload design methods described in
WCAP-9272 and 9273, "Westinghouse Reload Safety Evaluation Methodology," and the
transition effects described for mixed cores in Chapter 18 of WCAP-9500-A,
"Reference Core Report - 17x17 Optimized Fuel Assembly." Consistent with the
Westinghouse STD reload methodology for analyzing cycle specific reloads,
parameters were chosen to maximize the applicability of the transition evalua-
tions for each reload cycle and to facilitate subsequent determination of the
applicability of 10 CFR 50.59. Subsequent cycle specific reload safety evalua-
tions will verify that applicable safety limits are satisfied based on the
reference evaluation/analyses established in the reference report. A summary of
the mechanical, nuclear, thermal and hydraulic, and accident evaluations for the
McGuire Units 1 and 2 transitions to an all OFA core are given in the reference
report.

WCAP-8183, "Operational Experience with Westinghouse Cores,' prevents the
operating experience through December 31, 1983 of six 17x17 OFA cemonstration
assemblies (two in each of three reactors) which have the McGuire 1 and 2 design
features. During 1983 four assemblies operated in their fourth cycle and were
expected to achieve burnups of 39,000 and 35,000 MWD/MTU respectively during the
first quarter of 1984, and two others completed their secund cycle of irradiation
with a bucrnup of 22,000 WD/MTU and were operating in their third cycle. All demonstra-
tion 17x17 OFAs examined were in goocd or excellent condition. This provides
evidence of favorable operation of Zircaloy grids and reduced fuel rod diameters
which are the major new design features of the 17x17 OFA. In addition, Maanshan
Unit | was scheduled to begin irradiating a full core of 17x17 (As during the
first half of 1984, and McGuire Unit |1 has operated nearly a full cycle with an
OFA reload region (60 17x17 OFA assemblies).

T e R N e e T TS SR S R TR, N1 B W
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The results of evaluation/analysis and tests described in the Reference fafety
Evaluation Report lead to the following conclusions:

a. The Westinghouse OFA reload fuel assemblies for McGuire | and 2 are mechan-
ically compatible with the current STD design, control rods, and reactor
internals interfaces. Both fuel assemblies satisfy the current design
bases for the McCGuire units.

b. Changes in the nuclear characteristics due to the transition from STD to OFA
fuel will be within the range normally seen from cycle to cycle due to fuel
management effects.

¢. The reload OFAs are hydraulically compatible with the current STD design.

d. The accident analyses for the OFA transition core were shown to provide
acceptable results by meeting the applicable criteria, such as, mininum
DNBR, peak pressure, and peak clad temperature, as required. The previously
reviewed and licensed satety limits are met. Analyses in support of this
safety evaluation establish 2 reference design on which subsequent reload
safety evaluations involving OFA reloads can be based. (Attachment 2A of
H. B. Tucker's December 12, 1983 Unit 1/Cycle 2 OFA reload submittal presents
cthose detailed non~LOCA and LOCA accident analyses of the McGuire Units |
and 2 FSAR impacted by the proposed charges as determined in Section 6.0 of
the Reference Safety Evaluation Report. The information contained within
was prepared using the NRC Standard Format and Coutent Guide, Regulatory
Guide 1.70, Revislon 3 as it applies to McGuire Nuclear Station Units 1 and
2).

e. Plant operating limitations giver in the Technical Specifications affected by
use of the OFA design and positive MTC wil! be satisfied with the proposed
changes noted in Section 7.0 of the report.

Attachment 2A is the cycle-specific Reload Safety Evaluation (RSE) for McGuire
Unit 2/Cycle 2 including Fq surveillance and RAOC/Base Load Technical Specifica-
tions. The RSE presents an evaluation for McGuire Unit 2, Cycle 2, which
demonstrates that the core reload will not adversely affect the safeiy of the
plant. This evaluation was performed utilizing the methodclogy described in
WCAP-9273, "'estinghouse Reload Safety Evaluation Methodology." In addition,
the NRC has previously approved a similar OFA reload for McGuire Unit 1 via Ms.
E. G, Adensam's (NRC/ONRR) April 20, 1984 letter to H. B. Tucker (note that

base load operation tcchnical specifications were previously approved for Unit |
by Ms. Adensam's letters dated June 21 and September 13, 1984).

McGuire Unit 2 is operating in Cycle | with all Westinghouse 17xl17 low parasitic
(STD) fuel assemblies. For Cycle 2 and subsequent cycles, it is planned to refuel
the McGuire Unit 2 core with Westinghouse 17x17 optimized fuel assembly (OFA)
regions. In the OFA transition licensing submittal to the NRC (Reference Safety
Evaluation, November 14, 1983 letter) an analyses of the safety aspects of the
transition from STD fuel design to OFA design was provided. This licensing
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submittal justified the compatibility of the OFA design with the STD design in

a transition core as well as a full OFA core. The OFA transition licensing sub-
mittal contained mechanical, nuclear, thermal-hydraulic, and accident evaluations
which are applicable to the Cycle 2 safety evaluation.

All of the accidents comprising the licensing bases which could potentially be
affected by the fuel reload have been reviewed for the Cycle 2 design described
herein. The results of new analyses are included in the above-mentioned
licensing submittal and in the cycle-specific Reload Safety Evaluation, and the
justification or the applicability of previous results for the remaining
analyses is pr sented.

The McGuire Uuict 2, Cycle 2 reactor core will be comprised of 193 fuel
assemblies arranged in the core loading pattern configuration shown in Figure |
of the Cycle 2 Reload Safety Evaluation. During the Cycle 1/2 refueling, 60 STD
fuel assemblies will be replaced with 60 Region 4 optimized fuel assemblies. A
summary of the Cycle 2 fuel inventory is given in Table | of the Cycle 2 Reload
Safety Evaluation.

From the evaluation presented in the Cycle 2 Reload Safety Evaluation, it is con-
cluded that the Cycle 2 design does not cause the previously acceptable safety
limits to be exceeded. This conclusion is based on the following:

1. Cycle | burnup is between 14400 and 15400 MWD/MTU.
2., Cycle 2 burnup is limited to 10700 MWD/MTU including a coastdown.

3. There is adherence to all plant operating limitations giver in the Technical
Specifications as revised by the proposed changes submitted in support of
the OFA transition licensing submittal and the changes given in Appendix A
of the Cycle 2 RSE.

To ensure plant operation consistent with the design and safety evaluation con~-
clusion statements made in the Cycle 2 RSE and to ensure that these conclusions
remain valid, several Technical Specifications changes will be needed for Cycle

2., These changes are those outlined in Section 7.0 of the OFA transition licensing
submittal and the changes given in Appendix A of the cycle-specific RSE. Differences
between the cycle-specific RSE Technical Specification changes to those given in the
OFA transition licensing submittal are discussed in the cycle-specific RSE, along
with any necessary justifications. In addition to these changes, Technical
Specification 3.5.1.2 1is revised to reflect the fact that the analysis performed to
allow operation at less than or equal to 46% rated thermal power with the upper
head injection accumulator system inoperable which was the bases for a recent
Technical Specification change (Amendment Nos. 37 and 18 to McGuire Nuclear Station
Units 1 and 2 Facility Operating Licenses NPF-9 and NPF-17, respectively) is valid
only for the STD fuel design, and thus will not be applicable once the OFA reload
occurs. Consequently, the specification is revised back to the way it was prior

to Amendment Nos. 37/18. Note that Amendment Nos. 37/18 inadvertently revised

the specification to be applicable to both Unite | and 2 although McGuire Unit |
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has already had an OFA r«load, invalidating the change for Unit | (i.e. the
specification should have indicated that the change applies to Unit 2 only).
Therefore, the revision chauges the application to Unit | also (this change
is conservative). In the interim the additional provisions of Amendment Nos.
37/18 will not be applied to McGuire Unit | through the use of administrative
controls. Attachment | provides copies of these specifications as they
presently appear in the McGuire Units | and 2 Technical Specifications with the
appropriate changes noted. Certain changes are made such that they aftect
McGuire Unit 1 as well as Unit 2 (as cpposed to indicating that they apply to
Unit 2 only), but these constitute only administrative-type changes (correc-
tions of minor errors/typos, clarifications, etc.) or are improvements
incorporated for the Unit 2 specifications which are more conservative than
the existing Unit | specifications. There are no changes which solely affect
Unit 1.

The Peaking Factor Limit Report for McGuire Unit 2/Cycle 2 which will be submitted in
accordance with the proposed Unit 2 Technical Specification 6.9.1.9 as given in
Attachment | provides the elevatior dependent W(z) values that are

to be used as inputs to define the appropriate fitting coefficients for W(z)
interpolations to be performed as a function of cycle burnup and axial eleva~

tion for RAOC and Base Load Operation, and the value for APIND, The appropriate

W(z) function is used to confirm that the Heat Flux Hot Channel Factor, Fo(z),

will be limited to the values specified in the Technical Specifications.
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1.0 INTRODUCTION AND SUMMARY

1.1 INTRODUCTION

This report presents an evaluation for McGuire Unit 2, Cycle 2, which
demonstrates that the core reload wi. | not adversely affect the safety
of the plant. This evaluation was performed utilizing the methodology
described in WCAP-9273, "Westinghouse Paload Safety Evaluation
Methodology"( 1)

McGuire Unit 2 s operating in Cycle 1 with all Westinghouse 17x17 low
parasitic (STD) fue) assemblies. For Cycle 2 (expected startup early
1985) and subsequent cycles, it is planned to refuel the McGuire Unit 2
core with Westinghouse 17x17 optimized fuel assembly (OFA) regions. In
the OFA transition licensing suuitul(z) to the NRC, approval was
requested for the transition from the STD fuel design to the OFA design
and the associated proposed changes to the McGuire Units 1 and 2
Technical Specifications. The licansing submittal justifies the
compatibility of the OFA design with the STD design in a transition core
as well as a full OFA core. The OFA transition licensing suhuittal(z)
contains mechanical, nuclear, thermal-hydraulic, and accident
evaluations which are applicable tn the Cycle 2 safety avaluation.

A1l of the accidents comprising the |icensing basos(z's) which could
potentially be affected by the fuel reload have been reviewed for the
Cycle 2 desigr described herein. The results of new analyses are
included in the above mentioned |icensing submitta) and in this
evaiuation, and the justification for the applicability of previous
results for the remaining analyses 1s presentad.

1734L:6/841105 l




1.2 GENERAL DESCRIPTION

The McGuire Unit 2, Cycle 2 reactor core will be comprised of 193 fuel
assemblies arranged in the core loading pattern configuration shown in
Figure 1. During the Cycle 1/2 refueling, 60 STD fuel assemblies will
be replaced with 60 Region 4 optimized fuel assemblies. A summary of
the Cycle 2 fuel inventory is given in Table 1.

Nominal core design parameters utilized for Cycle 2 are as follows:

Core Power (Mwt) 3411
System Pressure (psia) 2250
Core Inlet Temperature (°F) 558.5
Thermal Design Flow (gpm) 382,000
Average Linear Power Density (kw/ft) 5.43

(based on 144" active fuel length)

1.3 CONCLUSIONS

From the evaluation presented in this report, it is concluded that the

Cycie 2 design does not cause the previously acceptable safet. limits to

be 2xceeded. This conclusion is based on the following:

1. Cycle 1 burnup is between 14400 and 15400 MWO/MTU.

2. Cycle 2 burnup is limited to 10700 MWD/MTU including a coastdown.

3. The analyses and proposed Technical Specification changes submitted
fn support of the OFA transition licensing subnittal(z) are
#pproved by the NRC prijor to Cycle 2 startup.

4. ;1th the changes submitted in support of the OFA transition
Ticensing subaittal(z) and the Technical Specification changes

given in Appendix A, there is adherence to all plant operating
limitations in the Technical Specification.

1734L:6/841105 2



2.0 REACTOR DESIGN

2.1 MECHANICAL DESIGN

The new Region 4 fuel assembliies are Westinghouse OFAs. The mechanical
description and justification o( their compatibility with the
Westinghouse STD design in a transition core is presented in the OFA
transition licensing subuittal.(z)

The OFAs and Core Components are designed to be hardled by existing
handling tools. The control rods, thimble plugs, burnable absorber
rods, and source rods are compatible with both the STD and OFA designs.

Table 1 presents a comparison of pertinent cdesign parameters of the
various fuel regions. The Region 4 fuel has been designed according to
the fuel performance lodnl(‘). The fuel is designed and operated so
that clad flattening will not occur, as predicted by the Westinghouse
clad flattening nodll(s). For all fuel regions, the fuel rod internal
pressure design basis, which is discussed and shown acceptable in
Reference 6, is satisfied.

Westinghouse has had considerable experience with Zircaloy clad fuel.
This experience is described in WCAP-8183, "Operational Experience with
Westinghouse Corls.“(7) Operating experience for Zircaloy grids has
also been obtained from six demonstration 17x17 OFAs and four
demonstration 14x14 OFAs. This experience is summarized in the OFA
transition licensing submittal.(z)

2.2 NUCLEAR DESIGN

The Cycle 2 core loading is designed to meet a FQ(z) x P ECCS limit of
< 2.26 x K(z).

1734L:6/841105 3



Relaxed Axial Offset Control (RAOC) will be employed in Cycle 2 to
enhance operational flexibility during non-steady state operation. RAOC
makes use of available margin by expanding the allowable Al band,
particularly at reduced power. The RAOC methodology and application is
fully descritied in Reference 8. The analysis for Cycle 2 indicates that
no change to the safety parameters is required for RAOC operation.
During operation at or near steady state equilibrium conditions, core
peaking factors are significantly reduced due to the limited amount of
xenon skewing possible under these operating conditions. The Cycle 2
Technical Specifications rocggnizo this reduction in core peaking
factors through the use of a Base Load Technical Specification.

Adherence to the Fo limit is obtained by using the FQ Surveillance
Technical Specification, also described in Reference 8. FQ
surveillance replaces the previous ny surveillance by comparing a
measured FQ' increased to account for expected plant maneuvers, to the
FQ limit. This provides a more convenient form of assuring plant
operation below the FQ limit while retaining the intent of using a
measured parameter to verify operation below Technical Specification
Timits. FQ surveillance is only a change to the plant's surveillance
requirements and as such has no impact on the results of the Cycle 2
analysis or safety parameters.

Table 2 provides a summary of Cycle 2 kinetics character-
istics compared with the OFA transition current limits based on
previously submitted accident analyses.

Table 3 provides the control rod worths and requirements at the most
limiting condition during the:cycle (end-of-1ife) for the standard
burnable absorber design. The required shutdown margin is based on
previously submitted accident analysis. The available shutdown margin
exceeds the minimum required.

The loading pattern contains 64 burnable absorber (BA) rods located in
16 BA rod assemblies. Location of the BA rods are shown in Figure 1.

1734L:6/841105 4



2.3 THERMAL AND HYDRAULIC DESIGN

The thermal hydraulic methodology, ONBR correlation and core DNB limits
used for Cycle 2, are consistent with the OFA transition licensing
subnittal(z). The thermal hydraul‘c safety analyses used for Cycle 2
are based on a reduced design flow rate in comparison to Reference 2.
No significant variations in thermal margins will result from the

Cycle 2 reload.

The thermal-hydraulic methods used to analyze axial power distributions
generated by the RAOC methodology are similar to those used in the
Constant Axial Offset Control (CAOC) methodology. Normal operation
power distributions are evaluated relative to the assumed limiting
normal operation power distribution used in the accident analysis.
Limits on allowable operating axial flux imbalance as a function of
power level from these considerations were found to be less restrictive
than those resulting from LOCA FQ considerations.

The Condition II analyses were evaluated relative to the axial power
distribution assumptions used to generate DNB core limits and resultant
Overtemperature Delta-T setpoints (including the f(Al) furction). No
changes in these limits are required for RAOC operation.

1734L:6/841105 5



3.C_ POWER CAPABILITY AND ACCIDENT EVALUATION

3.1 POWER CAPABILITY

The plant power capability has been evaluated considering the con-
sequences of those incidents examined in the FSAR(3) using the
previously accepted design basis. It is concluded that the core reload
will not adversely affect the ability to safely operate at the design
power level (Section 1.0) during Cycle 2. For the overpower transient,
the fuel centerline temperature limit of 4700°F can be accommodated
with margin in the Cycle 2 core. The time dependent densification
modol(g) was used for fuel temperature evaluations. The LOCA limit at
rated power can be met by maintaining FQ(z) at or below 2.26 x K(~).

3.2 ACCIDENT EVALUATION

The effects of the reload on the design basis and postulated incidents
analyzed in the FSAR(3) were examined. In all cases, it was found

that the effects were accommodated within the conservatism of the
initial assumptions used in the previous applicable safety analysis, the
safety analysis performed in support of the OFA transition licensing
submittal(z), or reanalysis as described in Section 3.3.

A core reioad can typically affect accident analysis input parameters in
the following areas: core kinetic characteristics, control rod worths,
and core peaking factors. Cycle 2 parameters in each of these three
areas were examined as discussed in the following subsections to
ascertain whether new accident analyses (in addition to the OFA
analyses) were required.

1734L:6/841105 6



3.2.1 KINETICS PARAMETERS

Table 2 is a summary of the OFA transition kinetics parameters current
Timits along with the associated Cycle 2 calculated values. All of the
kinetics values fall within the bounds of the OFA current limits.

3.2.2 CONTROL ROD WORTHS

Changes in control rod worths may affect differential rod worths, shut-
down margin, ejected rod worths, and trip reactivity. Table 2 shows
that the maximum differential rod worth of twc RCCA control banks moving
together in their highest worth region for Cycle 2 meets the OFA
transition current limit. As noted in the OFA transition licensing
subnittal,(z) Table 3 shows that the Cycle 2 shutdown margin

requirement has been changed from 1.6%Ap to 1.3%4p. The reduced
shutdown margin was shown to be acceptable by the results of the OFA
transition safety analyscs.(z) Table 4 is a summary of OFA transition
current limit control rod ejection analysis parameters and the
corresponding Cycle 2 values. The ejected rod worths are within the OFA
transition limits.

3.2.3 CORE_PEAKING FACTORS

Peaking factors for the dropped RCCA incidents were evzluated based on
the NRC approved dropped rod methodology described in Reference 10.
Results show that ONB design basis is met for all dropped rod events
initiated from full power.

The peaking factors for steamline break and control rod ejection have
been evaluated and are within the bounds of the limits of the OFA
transition licensing subnittal(z) analysis.

1734L:6/841105 7



3.3 REDUCED RCS FLOW

The safety analyses performed in support of the OFA trancition licensing
submittal{?) assumed a Thermal Design Flow of 386,000 gpm. For

Cycle 2, the TDF will Se 382,000 gpm. This represents an approximate 1

percent reduction in the RCS flow used for the OFA transition licensing

suboittal(z).

The following safety evaiuation confirms the acceptability of operation
at 100 percent of rated thermal power and 99 percent of the RCS flow
assumed in the OFA transition analyses. All of the affected FSAR
Chapter 15 accidents and protection system setpoints have been reviewed
to determine the impact of the proposed reduction in flow requirement.
In addition, Technical Specification changes required to support the
reduced flow are included in Section 4.0.

3.3.1 DNB _CONSIDERATIONS

The core DNB Timits have been verified to be unchanged from the OFA
transition values, and the conclusion that the ONB basis is met for the
following transients remains valid:

- Excessive Heat Removal Due to Feedwater System Malfunction
- Excessive Load Increase

= Main Steamline Depressurization

- Main Steamline Rupture

= Loss of Load/Turbine Trip

- Partial Loss of Forced Reactor Coolant Flow

- Complete Loss of Forced Reactor Coolant Flow

= Uncontrolled RCCA Bank Withdrawal from a Subcritical Condition
= Uncontrolled RCCA Bank Withdrawal at Power

= Startup of an Inactive Reactor Coclant Loop

= Inadvertent ECCS Operation at Power

= Reactor Coolant System Depressurization

1734L:6/841105 8




3.3.2 NON-ONB _CONSIDERATIONS

In addition to the DNB concern, the following evaluations are presented
for those acciden.s which are not ONB related or for which DNBR is not
th2 only safety criterion of interest.

Uncontroliled RCCA Bank Withdrawal from a Subcritical Condition

A control rod assembly withdrawal incident when the reactor is
subcritical results in an uncontrolled addition of reactivity leading to
a power excursion (Section 15.2.1 of tha FSAR). The nuclear power
response is characterized by a very fast rise terminated by the
reactivity feedback of the negative fuel temperature coefficient. The
power excursion caused a heatup of the moderator. However, since the
power rise is rapid and is followed by an immediate reactor trip, the
moderator temperature rise is small. Thus, nuclear power response is
primarily a function of the Doppler temperature coefficient. An
increase in temperature due to reduced RCS flow would result in more
Doppler feedback, thus reducing the nuclear power excursion as
calculated in the OFA transition analysis which partially compensates
for the flow reduction.

The OFA transition analysis shows that for a reactivity insertion rate
of 75 x 10.5 delta-K/sac, the peak hot spot heat flux achieved is

179.4 percent of nominal with a resultant peak fuel average temperature
of 2242°F, and a peak clad temperature of 726°F. A 1 percent reduction
of reactor coolant flow would degrade heat transfer from the fuel by a
maximum of 1 percent. Thus, peak fuel and clac temperatures would also
increase by a maximum 1 percent, yielding maximum fuel and clad
temperatures which are still significantly below fuel melt (4800°F) and
zirconiun-HZO reaction (1800°F) limits. Therefore, the conclusions

presented in the OFA transition licensing subnittal(z) are still valid.
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Boron Dilution

The results of the boron dilution transient will remain unchanged for
all modes of operation due to a reduction in reactor coolant flow. The
maximum dilution f'ow rate, RCS active volumes, and RCS boron
concentrations are not impacted by a reduction in flow. Since these
parameters determine the amount of time available to the operator to
terminate the dilution event, the results presented in the FSAR remain
unchanged.

Loss of Load

The loss of load accident is presented in Section 15.2.7 of the FSAR and
can result from either loss of external electrical load or a turbine
trip. The result of a loss of load is an increase in core power which
exceeds the secondary system power extraction, thus causing an increase
in core water temperature. A reduction in RCS flow will result in a
more rapid pressure rise than that calculated in the OFA transition
analysis. The effect will be minor, however, since tre reactor is
tripped on high pressurizer pressure. Thus, the time to trip will be
decreased, which will result in a Tower total energy input to the
coolant. The analysis shows a peak pressurizer pressure of 2567 psia.
A 1 percent reduction in flow will lead to a conservative increase in
system pressure to less than 2580 psia. The pressurizer will not fill,
and the maximum pressures are within the design limits. Therefore,
operation at reduced flow will not violate safety limits following a
loss of load accident.

Loss of Normal Feedwater/Station Blackout

This transient is analyzed to demonstrate that the peak RCS pressure
does not exceed allowable limits and that the core remains covered with
water. These criteria are assured by applying the more stringent
requirement that the pressurizer must not be filled with water. The
effect of reducing initial core flow results in an initial more rapid
heatup of the RCS. The resultant coolant density decrease increases the
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volume of water in the pressurizer. These transients have been
reanalyzed with the reduced flow assumption. In addition, the low=low
steam generator level setpoint will be revised and a filter added to the
channeis to help prevent unnecessary reactor trips as a result of load

rejections. These changes have been incorporated into the reanalysis,
and appropriate Technical Specification changes are identified in
Section 4.0. The results show considerable margin to filling the
pressurizer. Therefore, all safety criteria are met for the events.

Steamline Break

The steamline break transient s analyzed at hot zero power, end-of-1ife
conditions for the following cases:

= Inadvertent opening of a steam dump, safety, or relief valve
(Section 15.2.13 of the FSAR)

= Main steam pipe rupture with and without offsite power available
(Section 15.4.2 of the FSAR)

A steamline break results in a rapid depressurization of the steam
generators and primary side cooldown. This causes a large reactivity
insertion due to the presence of a negative moderator temperature
coefficient. A reduction in reactor coolant flow will result in a
reduction in heat transfer from the fuel to the coolant. Therefore, the
reactivity insertion and return to power in the double-ended rupture
case for reduced flow conditions would be less limiting that the cases
presented in the FSAR. For the double-ended rupture case, the time of
safety injection actuation is unaffected by reduced coolant flow. This,
coupled with a slower return to power would result in a significant
reduction in peak average power from the FSAR results. The main steam
depressurization case is bounded by the double-ended rupture. Since the
return to power is less severe and the ONB evaluations remain valid as
previously stated, the conclusions presented in the OFA transition
licensing subﬂittal(z) are still valid for a 1 percent reduction in
reactor coolant flow.
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Rupture of a Main Feedwater Line

This transient is analyzed to demonstrate that the peak RCS pressure
does not exceed allowable Timits and <nat the core remains covered with
water. These criteria are assured by applying the more stringent
requirement that bulk voiding does not occur at the outlet of the core.
The effect of reducing initial core flow results in an initial more
rapid heatup of the reactor co.lant system (RCS). This transient has
been reanalyzed with the reduced flow assumption. In addition, the
low-low steam generator level setpoint will be revised and a filter
added to the channels to help prevent unnecessary reactor trips as a
result of Toad rejections. These changes have been incorporated into
the reanalysis, and appropriate Technical Specification changes are
fdentified in Section 4.0. The results show considerable margin to hot
leg saturation. Therefore, all safety criteria are met for the event.

Locked Rotor

Following a locked rotor, reactor coolant system temperature rises until
shortly after reactor trip. A recuction in RCS flow will not affect the
time to DNB since ONB is conservatively assumed to occur at the
beginning of the transient. The flow reduction in the affected loop is
so rapid that the time of reactor trip on low flow does not change due
to the 1 percent reduction in reactor coolant flow. Therefore, the
nuclear power and heat flux transients will not change from those
presented in the FSAR. However, the reduction in flow will result in
slightly higher system pressures and clad temperatures. The peak RCS
pressure calculated in the OFA transition analysis was 2593 psia. A

1 percent reduction in reactor coolant flow would cause a conservative
increase in pressure to less than 2620 psia, which is still signifi=
cantly below the pressure at which vessel stress limits are exceeded.
The peak clad temperature calculated in the OFA transition analysis is
1964°F, well below the limit of 2700°F, and shows that a slight increase
in this parameter due to reduced RCS flow can be easily accommodated.
Therefore, the conclusions presented in the OFA transition licensing
subnittal(z) are still valid.
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Control Rod Ejection

The rod ejection transient is analyzed at full power and hot standby for
both beginning and end-of-life conditions (Sections 15.4.6 of the
FSAR). A reduction in core flow will result in a reduction in heat
transfer to the coolant, which will increase peak clad and fuel
temperatures and peak fuel stored energy. However, all cases have
margin to fuel failure Timits. The effect of reducing reactor coolant
flow is to increase the peak clad temperatures. The analysis shows
that, for the worst case, there is sufficient conservatism in the
analysis assumptions and margin in the results such that the peak clad
temperature limit (2700°F) is not violate with the reduced flow. This
was verified by a reanalysis of the limiting end-of-1ife zero power
case. The peak clad temperature calculated for this case in the OFA
transition analysis was 2685°F. The reanalysis of this « 'se assumed the
reduced RCS flow, but used shorter time steps to remcve some
conservatism in the caiculation of the nuclear power transient. The
result was a peak =lad temperature of 2683°F. Thus, the limit is not
violated. The fuel temperatures and peak fuel stored energy will also
increase siightly due to the 1 percent decrease in reactor coolant
flow. However, there is sufficient margin between the analysis results
and the limits to accommodate the effects of the reduced flow.
Therefore, the conclusions presented in the OFA transition licensing
subnittal(z) are still valid.

L.OCA Analysis
A LOCA analysis has been performed for McGuire Unit 2 that uses the

reduced Thermal Design Flow. Results of the analysis are given in
Section 3.4.
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Technical Specification Changes

The necessary revisions to the Technical Specifications to suppert
operation at the reduced flow are included in Section 4.0. Each
Technical Specification change from the OFA transition subnittal(z) is
discussed below.

2.1 Safety Limits

A new reactor core safety limits curve is provided. As discussed above,
the DNB limits of the figure are unchanged. However, the Vessel Exit
Boiling limits become more restrictive since flow is reduced for a given
power.

2.2 Limiting Safety System Settings

The protection system setpoints have been reviewed for the reduced

flow. The only setpoints which are impacted by the flow reduction are
the Overtemperature Delta-T and Overpower Delta-T functions. These
setpoints are designed to protect the core by tripping the reactor
before the core safety limits (Figure 2.1-1) are exceeded. The setpoint
equations have been recalculated for the reduced flow with OFA in
addition to the introduction of ITDP ard steam generator low-low level
setpoint changes.

In addition, the time constants in the equations have been updated.
Specifically, the lag time constants in the delta-T and Tavg channels
have been increased from 2 to 6 seconds, to accommodate operational
considerations. The effect of this change has been evaluated by
reanalyzing the limiting events that rely on Overtemperature Delta-T and
Overpower Delta-T protection.

The limiting RCCA Witharawal at Power cases from the OFA transition
analyses have been reanalyzed with the increased time constants in the
Overtemperature Deita-T setpoint equation. The results show-that the
ONB design basis is met.
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The Overpower Delta-T trip is not relied upon for protection for any of
the FSAR accident analyses. However, a spectrum of steamline breaks
were analyzed at various power levels in Reference 11 to determine the
Timiting cases that are presented in the FSAR. Some of the small
steamline breaks at power analyzed in this generic study rely on
Overpower Delta-T for protection.

A McGuire=-specific analysis was performed that verifies that the ONB
design basfs s met for small breaks at full power with the increased
time constants in the Overpowar Delta~-T setpoint equation.

Also, the lead-lag compensation on Tavg is changed from 33/4 to 28/4.
The 28/4 compensation was used in the accident analyses and affords the
plant more margin to an Overtemperature Delta-T trip on a load rejection.

5/4.2.3 RCS Flow Rate and F-delta-H, and Bases
A new RCS flow vs. R figure is provided for Unit 2 to reflect the
reduced flow, introduction of OFA and ITOP, and removal of rod bow

parameter, Rz.

3.4 LOCA Analysis

The large break LOCA analysis applicable for transition and full OFA
core cycles of McGuire 1 and 2 was performed utilizing the OFA design.
This is consistent with the methodology given in Reference 2 for the OFA
transition. The currently approved UHI Large Break ECCS Evaluation
Mode!l modified to incorporate EART(IZ) core reflood heat transfer
models was utilized for the analysis. BART(13) has been approved for
use on non-UHI plants. Four cold leg breaks were reanalyzed.

Evaluation of hydraulic mismatches of less than 10% have shown an

insignificant effect on blowdown cooling, such that the impact on
reflood cooling aione needs to be considered.
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Since the overall resistance of the two types of fuel is essentially
identical, only the crossflows during core reflood due to the smaller
rod size and different grid designs need be evaluated. The maximum flow
reduction d.e to crossflow calculated to occur in the OFA is ~2.9%.
Analyses have been performed which demonstrate that a 5% reduction leads
to a maximum PCT increase of 19°F. Therafore, the PCT increase due to
crossflow between adjacent OFA and STD assemblies would be approximately
11°F. This effect can be offset in the McCuire 1 and 2 transition cores
by considering the favorable UHI quench characteristics of the STD
design. Quenching of fuel throughout the core during blowdown is
calculated using UHIPOWERREGIONS LOCTA, with computed parameters then
being input to UHIWREFLOOD. If the STD design is modeled the quench
parameters significantly improve, leading to a faster reflooding of the
core than is true for the OFA case. The magnitude of this benefit is
several times the 11° penalty identified for transition cycles; because
of this benefit no transition core penalty need be applied. Two further
reasons why this method is indeed conservative for transition cores are:

1. The increase in core flow are associated with OFA due to the
smaller rod diameter has an important impact on flooding rates
during reflood. Full OFA core representation decreases core
flooding rates, which reduces heat transfer coefficients.

2. The OFA design has a higher volumetric heat generation rate than
STD design. The analysis assumes that the OFA has the hottest
rod and maximum FA“ which maximizes the calculated PCT.

For breaks up to and including the double-ended severance of a reactor
coolant pipe, the emergency core cooling system will meet the acceptance

criteria as presented in 10 CFR 50.46. That is:

Il The calcu’ated peak fuel element clad temperature is below the
requirement of 2200°,
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2. The amount of fuel element cladding that reacts chemically with
water or steam does not exceed 1% of the total amount of
Zircaloy in the reactor.

3. The clad temperature transient is terminated at a time when the
core geometry is still amenable to cooling. The localized
cladding oxidation limit of 17% is not exceeded during or after
quenching.

4. The core remains amenable to cooling during and after the break.

5. The core temperature is reduced and decay heat is removed for an
extended period of time as required by the long-lived
radioactivity remaining in the core.

The Large Break LOCA analysis for McGuire 1 and 2 utilizing the
currently approved UHI Evaluation Models modified to incorporate BART
technology resulted in a PCT of 2157°F at 2.26 FQ for the CD = 0.6
(perfect mixing) DECLG break. The small impact for transition core
cycles is offset by the presence of STD fuel in the core so that margin
to 10 CFR 50.46 limits remains in transition cycles.
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4.0 TECHNICAL SPECIFICATION CHANGES

To ensure that plant operation is consistent with the design and safety
evaluation conclusion statements made in this report and to ensure that
these conclusions remain valid, several technical specifications changes
will be needed for Cycle 2. These changes are summarized below.

(1) Technical Specification changes outlined in the OFA transition
lTicensing subuittal.(z)

(2) Technical Specification changes given in Appendix A.
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FUEL ASSEMBLY DESIGN PARAMETERS

Region

+

Enrichment (w/0 U-235)
Density(% Theorotical)*
Number of Assemblies

Approximate Burnup at++
Beginning of Cycle 2
(MWD/MTU)

Approximate Burnup at++

End of Cycle 2
(MWD/MTU)

* Optimized Fuel - Zirc grid

+ A1l fuel region values are as-built except Region 4 values which are

nominal.

++Based on EOC1 = 14900 MWO/MTU, EOC2 = 10700 MWD/MTU (coastdown included)
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MCGUIRE UNIT 2 - CYCLE 2

(%)

‘*
3.20
95.0

60

10692



Minimum Moderator
Temperature Coefficient

(pem/°F)*

Doppler Temperature
Coefficient (pcn/oF)'

Least Negative Doppler=-
Only Power Coefficient,
Zero to Full Power,
(pcm/% power)*

Most Negative Doppler
Only Power Coefficient,

Zero to Full Power (pcm/%

power)*

Minimum Celayed Neutron
Fractinn Beff' (%)

Minimuna Delayed Neutron
Fraction B.ff. (%)

[Ejecied Rod at BOL]

Maximum Differential Rod

Worth of Twe Banks Moving

Together (pcm/in)*

*pcm = 10-5 Ap
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TABLE 2

MCGUIRE UNIT 2 - CYCLE 2
KINETICS CHARACTERISTICS

OFA Transition
Current Limits

+5 < 70% of RTP
0 > 70% of RTP

-2.9 to -0.91

=9.55 to -6.05

-19.4 to ~12.6

.44

.50

100

21

(2)

Cycle 2

Design

+5 <70% of RTP
0 >70% of RTP

-2.9 to -0.91

-9.55 to -6.05

-19.4 to -12.6

>. 44

>.50

<100



TABLE 3
END-OF-CYCLE SHUTDOWN REQUIREMENTS AND MARGINS
VT 7 -

Control Rod Worth (%4p) Cycle 1

All Rods Inserted 7.86
All Re Inserted Less Worst Stuck Rod 6.73

10% .06

ontrol Rod Reguirements

eactivity Defects (Doppler, T :
a y (Dopp1 avg

id, Redistribution)
Insertion Allowance

(2) Total Requirements

Shutdown Margin [(1) - (2)] (%ap)

Required Shutdown Margin (%4p)




ZP-80C

Maximum ejected rod
worth, %4e

Max imum FQ (ejected)

HFP-8OC

Maximum ejected rod
worth, %Ap

Max imum Fo (ejected)

HZP-EOC

Maximum ejected rod
worth, %Ap

Max imum FQ (ejecteu)
HFP-EQC

Maximum ejected rod
worth, %dp

Max imum FQ (ejected)
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TABLE ¢4

MCGUIRE UNIT 2 - CYCLE 2
CONTROL ROD EJECTION ACCIDENT PARAMETERS

OFA Transition
Current Limit

0.75%

11.5

0.23

5.3

0.90

20.0

0.23

5.9

23

Cycle 2
<0.75

<11.5

<0.23

<5.3

<0.90

<20.0

<0.23

<5.9
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APPENDIX A
TECHNICAL SPECIFICATION
PAGE CHANGES

(In addition to proposed changes submitted in support of the OFA
transition licensing subuittal(z))

Delete Pages 3/4
3/4
3/4
3/4

o
-3
-5 (Figure 3.2-18B)
=3
3/4 2-1

0
1

NN

(Reference to Amendment 32 (Unit 1), Amendment 13 (Unit 2))
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MODIFICATIONS TO 3/4.2.1

AX ux oI LIMITS



; AFD
/421 AXIAL FLUX DIFFERENCE (N

MIT

F RAT

3.2.1 The indicated AXIAL FLUX DIFFERENCE (AFD) shall be maintained within:
4. the allowed operational space defined by Figure 3.2-1 for RACC operation,
or

5
b. within a 2 X percent target band about the target flux difference during
base load operation.

APPLICABILITY: MODE 1 above 50X of RATED THERMAL POWER*,
ACT!ﬂf ;

For RAOC operation with the indicated AFD outside of the Figure 3.2-1
limits, -

1

Either restore the indicated AFD to within the Figure 3.2-1
Timits within 15 einutes, or

Reduce THERMAL POWER to less than 50X of RATED THERMAL POWER

within 30 ainutes and reduce the Power Range Neutron Flux -

High Trip setpoints to less than or equal to S55% of RATED
RMAL POWER within the next 4 hours.

For Base Load operation above »L" with the indicated AXIAL FLUX
DIFFERENCE outside of the applicable target band about the target
flux difference:

1

Either restore the indicated AFD to within the target band
Timits within 15 minutes, or

Reduce THERMAL POWER to less than APL™C of RATED THERMAL POWER
and discontinue Base Load operation within 30 minutes.

THERMAL POWER shall not be increased above S50% of RATED THERMAL
POWER unless the indicated AFD is within the Figure 3.2-1 limits.

*See Special Test Exception 3.10.2.

"A"Lm fs the minfmum allowable power level for bDase load operation and wil)
be provided in the Paaking Factor Limit Report per Specification 6.9.1.9.

[ VSRS AP NIVIES S WY Y 3/4 2-1 W




s:*lvgluhﬁi I!g«n“ggms

€.2.1.1 The indicated AFD shal) be determined to be within its limits during
POWER OPERATION above 50X of RATED THERMAL POWER by:

4. Monitoring the indicated AFD for each OPERABLE exceore channel:

1. At least once per 7 days when the AFD Monitor Alarm is OPERABLE,
and

2. At least once per hour for the first 24 hours after restoring
the AFD Monitoring Alarm tc OPERABLE status.

b. Monitoring .4 logging the indicated AFD for each OPERABLE ex:ore
channel 2t least once per hour for the first 24 hours and at  east
once per 30 siiulas thereafter, when the AFD Monitor Alare is
incperable. The ) values of the indicated AFD shal) be assured
to exist during the interva) jreceding each logging.

4.2.1.2 The indicated AFD shall be considered outside of its limits when at

}:nt two OPERABLE excore channels are indicating the AFD to be outside the
mits.

4.2.1.3 When in Base Load operation, the target axial flux difference of
each OPERABLE excore channe! shall be deternined by measurement at least once

per 92 Effective Full Power Days. The provisions of Specification 4.0.4 are
not applicable.

4.2.1.4 When in Base Load operation, the target flux difference shall be
updated at least once per 31 Effective Full Power Days by either determining
the target flux difference above or py lincar interpola-

tion between the most recent! ured ;niu'o and S-pereeni- at *he end of
cycle 1ife. The provisions of |Specification 4.0.4 a?mt applicable.
'H'C Caicu la v lu e

’ L < &y
,: cnjdcf.‘u with the urui”me r¢7mrenafs J._Sfcc.'-haﬁn yv.d.2

VT NN VR Sa—— 34 2-1a m
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FIGURE 3.2-1
AXIAL FLUX DIFFERENCE LIMITS AS A FUNCTION OF RATED THERMAL POWER



MODIFICATIONS TO 3/4.2.2
HEAT FLUX HOT CHANNEL FACTOR LIMITS



POWER DISTRIBUTION LIMITS

HEAT FLUX HOT CHANNEL FACTOR-FQ(Z)
LIMITING CONDITION FOR OPERATION _
3.2.2 FQ(z) shall be limited by the following relationships:

2.2¢ .
Fol2) < (B4 (K(2)] for P > 0.5

2.26
Fol2) £ dfr"rj [K(Z)] for P < 0.5

here P « JTHERMAL POMER

and K(z) 1s“tln function obtained from Figure 3.2-2 for a
given core height location.

APPLICABILITY: MODE 1
ACTION:

With Fq(z) exceeding its limit:

1. Reduce THERMAL POWER at least 1 percent for each 1 percent
Fo(z) exceeds the limit within 15 minutes and similarly
reduce the Pcwer Range Neutron Flux-High Trip Setpoints
within the next 4 hours; POWER OPERATION may proceed for
up to a total of 72 hours; subsequent POWER OPERATION may
proceed provided the Overpower 4T Trip Setpoints (value
of Kg) have been reduced at least 1 percent (in AT
span) for each | percent Fp(z) exceeds the limit.

b. Identify and correct the cause of the out of limit condi-
tion prior to increasing THERMAL POWER; THERMAL POWER may
then be increased provided Fo(z) is demonstrated through
incore mapping to be within its limit,



SURVETLLANCE REQUIREMENTS Coii—3)

4.2.2.1 The provisions of Specification 4.0.4 are not applica’le.

4.2.2.2 Fer RAOC operation, Fq(z) shall he evaluated to determine if Fo(z)
is within fts Yimit by:

8. Using the movable incore detectors to obtain a power distribution
B&p at any THERMAL POWER greater than 5X of RATED THERMAL POWER.

b. Increasing the measured Fq(z) component of the power distribution

map by 3X to account for manufacturing tolerances and further

: increasing the value SX to account for measurement ertainties.
Verity the uirements of Specitication 3.2.2 are satisfied.

4 SatiIfying following relationship:

FQ"(z) 5%9:35—‘-‘3) for P> 0.5
Fg (2 £ ‘SE%TT"USP for P < 0.5

where F:(z) is the measured Fq(z) increased by the all es for
manufacturing tolerances and measurement uncertainty, 2—25 is the F

. limit, K(2) 1s given in Figure 3.2-2, P is the relative THERMAL POWER,
and W(2) is the cycle dependent function that accounts for power
distribution transients encountered during normal operation. This
function is given in the Peaking Factor Limit Report as per
Specification 6.9.1.9.

d. Measuring Fqn(z) according to the following schedule:
1. Upon achieving equilibrium conditions after exceeding by
10% or more of RATED THERMAL POWER, the THERMAL POWER at
which Fq(z) was last determined,” or

2. At least once per 31 Effective Full Powér Days, whichever
occurs first.

*During power escalation at the beginning of each cycle, power leve) may
be increased until a power level for extended operation has been achieved
and a power distribution map obtained.
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SUSVIILLANCE R 3 (Continyec)

e. With measurements indicating

maximum e (z))
over 2 ah,
has increased since the previous determination of Fon(x) either of

the following actions shall be taken:

1) Fq'(x) shall be increased by 2% over that specified in Specifi-
cation 4.2.2.2¢c. or

2) Fqn(z) shall be measured at least once per 7 Effective Full
Power Days until two successive maps indicate that

maximum F” (2)] 1s not increasing.
over 2 ah,

f.  With the relationships specified in Specification 4.2.2.2c. above
not being satisfied:

1) Calculate the percent Fq(z) exceeds its limit by the following
expression:

maximum
over 2

§ M
(nxlln ['0 (z)xv(z)).?} x 100 forP < 0.5
OVCP l 2.2‘
%‘ x K(xJ

2) One of the foilowing actions shall te¢ taken:

x 100 for P > 0.5

a) Within 15 minutes, control the AFD t:; within new AFD
Timits which are determined by reducing the AFD limits of
3.2-1 by 1X AFD for each percent Fq(z) exceeds its limits

as determined in Specification 4.2.2.27.1). Within
8 hours, reset the AFD alarm setpoints to these modified
limits, or

b) Comply with the requirements of Specification 3.2.2 for
FQ(z) exceeding its limit by the percent calculated
above, or )

€) Verify that the requirements of Specification 4.2.2.3 for

Base Load operation are satisfied and enter Base Load
operation. .
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The limits specified in Specifications 4.2.2.2¢c, 4.2.2.2¢., and
4.2.2.21. above are not applicable in the following core plane

regions:
1. Lower core region from 0 to 15%, inclusive.

2. Upper core region from 85 to 100X, inclusive.

4.2.2.3 Base Load operation is permitiad at powers above APL'o if the
following conditions are satisfied:

4.2.2.4

Prior to entering Base Load operation, maintain THERMAL POWER above

APL™ and Tess than or equal to that allowed by Specification 4.2.2.2
for at least the previous 24 hours. Maintain Base Load operation

surveillance (AFD within 26X% of target flux difference) during this
time perioa Base Load operation is then permitted providing THERMAL

POWER is mainrtained between APLm and APL"' or between "Lw and
100% (whichever is most limiting) and FQ surveillance is maintained
pursuant to Specifigation 4.2.2.4. APLEL is defined as:

a8t « Sininem 2 K1) § » 100

‘where: FS(:) is the measured Fq(z) increased by the allowances for
-Wﬂng tolerances and measurement uncertainty. The F° limit
is K(z) is given in Figure 3.2-2. W(z)y fis the cycle
dependent function that accounts for limited power distribution
transients encount:red during base Yoad operation. The function is
given in the Peaking Fartor Limit Report as per Specification 6.9.1.9.
During Base Load operation, if the THERMAL POWER is decreased below
AL then the conditions of 4.2.2.3.a shall be satisfied before
re-entering Base Load operation. ‘

During Base Load Operation FQ(Z) shall be evaluated to determine if

FQ(Z) is within its limit by:

Using the movable incore detectors to obtain a power distribution

map at any THERMAL POWER above APL"O.

Increasing the measured FQ(Z) component of the power distribution

map by 3X to account for manufacturing tolerances and further
increasing the value by 5X to account for measurement uncertainties.

Vm’F, the a,a‘rlnenf’s ' Sra-‘ﬁ-‘a*-a- 3.2.2 are satisfied.
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SIRVEILLANCE REC ““ewev=c SI—) (Continued)

€. Satisfyi he following rolation;hip:

rg(z) %g,g,;m for P > ap N0
bl

; 2.26
where: rg(z) fs the measured Fo(2). The Fy limit 15235,
K(Z) is ?1"“ in Figure 3.2-2. P is the relative THERMAL POWER.
’i(l).L § the cycle dependent function that accounts for limited
power distribution transients encountered during normal operation.
This function {s given in the Peaking Factor Limit Report as per
Specification 6.9.1.9.

d.  Measuring F:(l) in 'conjunction with target flux difference deter-
mination according to the following schedule:

1. Prior to entering BASE LOAD operation after satisfying Section
4.2.2.3 unless a full core flux map has been taken in the
previous 31 EFPD with the relative thermal power having been

maintained above APL" for the 24 hours prior to mapping, and
2. At least once per 31 effective full power days.
e.  With seasurements indicating

)

i
st € gy )

has increaced since the previous determination F:(Z) either of the
following actions shall be taken:

b & FS(Z) shall be increased by 2 percant over that specified in
4.2.2.4.¢c, or

-~
-

2. F’Q'(Z) shall be measured at least once per 7 EFPD until 2
successive maps indicate that

Fo(2) -
maximum [ K—?n— ] is not increasing.

over
z

f.  With the relationship specified in 4.2.2.4.¢c above not being
satisfied, either of the following actions shal) be taken:

1. Place the core in an equilbrium condition where the limit in
4.2.2.2.¢ 1s satisfied, and remeasure F’Q‘(Z). or

MW. 34 2-9a o TRUpATN)
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SoRvElL aNCE RECLIREMEN" S (aid=3) (Continued)

2. Comply with the reguirements of Specification 3.2.2 for ‘FQ(Z)

exceeding its limit by the percent calculated with one of the
following expressions:

FR(2) x W(2) X0
((max. over z of #———L])-x]xmmr;m
2.2 x K(2)

x W(Z)

F=TTx 100 for 0.5 < P < APL™®

g. The limits specified in 4.2.2.4.c, 4.2.2.4.¢, and 4.7.2.4.1 above
are not applicable in the following core plan regions:

1. Lower core region 0 to 15 percent, inclusive.
2. Upper core region 85 to 100 percent, inclusive.

4.2.2.5 When FQ(Z) fs measured for reasons other than meeting the requirements
of specification 4.2.2.2 an overal] seasured FQ(:.) shall be obtained from a power

distribution map and increased by 3X to account for sanufacturing tolerances
and further increased by 5% to account for measurement uncertainty.

%{W& 3/4 2-9% zm a:{ﬁ m 1&/
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3/8.2 BIWIR DISTIEUTION LINITS

BASES

The specifications of this section provide assurance of fue) integrity
during Candition 1 (Normal Operation) and II (Incidents of Moderate Frequency)
events by: (1) maintaining the calculated DNBR in the core at or above the
om,» limit during normal operation and in short-term transients, and (2) limiting
the fission gas release, fuel pellet temperature, and cluuin? mechanical prop-
erties to within assumed design criteria. In addition, limit ng the peak linear
power density durin, Condition I events provides assurance that the initial
conditions assumed for the LOCA analyses are met and the ECCS acceptance criteria
Timit of 2200°F is not exceeded.

The definitions of certain hot channel and peaking factors as used in
these specifications are as follows:

FQ(Z) Heat Flux Hot Channel Factor, is defined as the maximum loca)
heat flux on the surface of a fuel rod at core elevation 2 divided
by the aver fuel rod heat flux, allowing for manufacturing toler-
ances on fuel pellets and rods;

F:" Nuclear Enthalpy Rise Hot Channe! Factor, fs defined as the ratio of

the integral of linear power along the rod with the highest integrated
power to the average rod power; and

3/4.2 AXIAL FLUX DIFFERE

2.24
The limits on AXIAL rLux£§1rreneucz (AFD) assure that tne FQ(Z) uPRar
bound envelope of y 2715 tUmit~1) times the normalized axial
peacing factor is not exceeded during either normal operation or in the event
of xenon ~edistribution following power changes.

Target flux difference is determined at equilibriue xenon conditions.
The full=length rods may be positioned within the core in accordance with
their respective insertion limits and should be inserted near their normal
position for steady-state operation at high power levels. The value of the
target flux difference obtained under these conditions divided by the fraction
of RATED THERMAL POWER is the target flux difference at RATED THERMAL POWER
for the associated core burnup conditions. Target flux differences for other
THERMAL POWER levels are obtained by multiplying the RATED THERMAL POWER value
by the apiropriate fractional THERMAL POWER level. The periodic updating of
the target flux difference value is necessary to reflect core burnup
considerations.

R e e S 2ot S B 3/4 2-1 m



PS8 DISTRIBUTICY LIMITS

BASES
AXTAL FLUX g;rrgngncg (Continued)

Although it is intended that the plant will be operated with the AFD
wit the target band required Specification 3.2.1 about the target f
giffereqce, during rapid plant THERMAL POWER reductions, contro) rod masgd®n
will causw the to deviate outside of the target band at reduced JMERMAL
POWER levels™\ This deviation will not affect the xenon redistributTon suffi-
ciently to the envelope of peaking factors which may b ached on a
subsequent return %q RATED THERMAL POWER (with the AFD wi the target band)
provided the time duration of the deviation is limited. & cordingly, a 1 hour
penalty deviation limit ulative during the previous~24 hours is provided for
operation outside of the get band but within imits of Figure 3.2-1
while at THERMAL POWER levelsSugiween 50X and 90% of RATED THERMAL PoaZi.
For THERMAL POWER levels between and 50% RATED THERMAL POWER, devia-
tions of the AFD outside of the targeg bap# are less significant. The penalty

of 2 hours actual time reflects this ed significance.
Provisions for monitoring the”AFD on an Wugomatic basis are derived from
the plant process computer thrdugh the AFD Monitdw Alarm. The computer deter-

mines the | minute average 6T each of the OPERABLE ore detector outputs and
provides an alarm mess immediately 1f the AFD for twe.or more OPZRABLE
excore channels a tside the target band and the THER OWER is greater
than 90X-of RATED-THERMAL POWER. During operation at THERMAUNROWER levels
between 50X gad 90X and between 15X and 50X RATED THERMAL POWER,“the computer
outputs arm message when the penalty deviation accumulates beydmg the
limits 1 hour and 2 hours, respectively.

Figure B 3/4 2-1 shows a typical monthly target band.

r Mpmr Tevels below ”Lm. the lTimits on AFD are defined by
Figures 3.2-1, 1.e. that defined by the RAOC operating procedure and limits.
These limits were calculated in a manner such that expected operationa)
transients, e.g. load follow operations, would not result in the AFD deviating
outside of those limits. Mowever,K in the event such a deviation occurs, the
short period of time allowed outside of the limits at reduced power levels
will not result in significant xenon redistribution such that the envelope of
peaking factors would change sufficiently to prevent operation in the vicinity

of the APL"O power level.
At power levels greater than A.‘a"o. two modes of operation are permissible;

1) RAQC, the AFD limit of which are de’inec by Figure 3.2-1, and 2) Base Loaz
operation, which is defined as Lhe maintenance of the AFD within a band

about a target value. The RAOC operating procedure above A’Lw is the same as

that defined for operation below APL'Q. However, it is possible when
following extended load fcllowing maneuvers that the AFD limits may result in
restrictions in the maximum allowed power or AFD in order to guarantee
operation with Fo(z) Tess than its limiting value. To allow operation at the

maximur. permissible value, the Base Load operating procedure restricts the

B e o e B 3/4 2-2 W




FL . SS RISTRIRSTII LIVIYS
BASES

AXIAL FLUX DIFFERENCE (Continued)

indicated AFD to relatively small target band and power swings (AFD target

band of XX, ”Ln < power < ”L'L or 100% Rated Thermal Power, whichever is
lower). For Base Load operation, it is expected that the plant will operate
within the target band. Operation outside of the target band for the short
time period allowed will not result in significant xenon redistribution such
that the envelope of peaking factors would change sufficiently to prohibit
continued operation in the power region defined above. To assure there is no
residual xenon redistribution impact from past operation on the Base Load

operation, a 24 hour waiting period at a power leve! above APLw and allowed
ty RROC is necessary. During this time period load changes and rod mction are
restricted to that allowed by the Base Loac procedure. After the waiting
period extended Base Load operation is permissible.

T
, the computer determines the one minute average of each of the
RABLE excore detector outputs and provides an alarm mess immediately if
the AFD for at least 2 of 4 or 2 of 3 OPERABLE excore channels are: 1) outside
-|the allowed Al power operating space (for RAOC operatian), or 2) outside the
allowed Al target band (for Base Load operation). These alarms are active
n power is greater than: 1) 50X of RATED THERMAL POWER (for RAOC operation),

r 2) A" (for Base Load operation). Penalty deviation minutes for Base Load
ration are not accumulated based on the short period of time during which
ration outside of the target band is allowed.

36‘.2.2 and 3/4.2.3 MHEAT FLUX HOT CHANNEL FACTOR, and RCS FLOW RATE AND

The limits on heat flux hot channe! factor, RCS flow rate, and nuclear
enthalpy rise hot channel factor ensure that: (1) the design limits on peak
local power density and minimum DNBR are not exceeded, and (2) in the event of
4 LOCA the peak fuel clad temperature will not exceed the 2200°F ECCS ac:ep-
tance criteria limit. -

Each of these is measurable but will normally only be determined periodicaliy
as specified in Specifications 4.2.2 and 4.2.3. This periodic surveillance is
sufficient to insure that the limits are maintained provided:




PLET DISTRIE T10v fpeere;

-- *-w ! -

BASES

HEAT FLUX WOT CWN%E FACTOR and RCS FLOW RATE AND NUCLEAR ENTHALPY RISE
ontinue

The hot channel factor Fg(z) is measureg periodically and increased by a

cycle and height dependent power factor tppropriate to either RAOC or Base
Load operation, W(z) or w(z)u. to provide assurance that the limit on the

hot channe) factor, Fo(z). is met. W(2) accounts for the effects of norma)

operation transients and was determined from expected power control maneuvers
over the full range of burnup conditions in the core. lv(x).L accounts for

the mere restrictive operating limits a)lowed by Base Load operation which
result in less severe transient values. The W(2) function for norma) operation
is provided in the Peaking Factor Limit Report per Specification 6.9.1.9.

3/4.2.4 QUADRANT POWER TILT RATIO

The QUADRANT POWER TILT RATIO 1imit assures that the radial power distri-
bution satisfies the design values used in the power capability analysis.
Radial power distribution Measurements are made during STARTUP testing and
periodically during power operation.

The 2-hour time allowance for operation with a ti1t condition greater
than 1.02 but less than 1.09 is provided to allow identification ang correc-
tion of a dropped or misaligned rod. In the event such action does not cor-
rect the tilt, the margin for uncertainty on FQ is reinstated by reducing

the power by X from RATED THERMAL POWER for each percent of tilt in excess

For purposes of monitoring QUADRANT POWER TILT RATIO when one excore
detector is inoperanie, the moveable incore detectors are used to confirm that
the normalized symmetric power distribution is consistent with the QUADRANT
POWER TILT RATIO. The incore detector monitoring is done with a ful) incore
flux map or two sets of four symmetric thimdles. The two sets of four symmetric
thimbles is a unique set of eight detector locations. These locations are
c-8, E-5, E-11, H-3, W13, (-5, =11, N8,

3/8.2.5 DNB PARAMETERS

The limits on the DNB-related parameters assure that each of the para-
meters are maintained within the normal steady-state envelope of operaticn
assumed in the transient and accident analyses. The Timits are consistent
with the initial FSAR assumptions and have been amlytiully demonstrated
adegquate to maintain a design limit DNBR throughout each analyzed transient.

The 12-hour periodic surveillance of these parameters through instrument

readout is sufficient to ensure that the parameters are restored within their
Timits following load changes and other expected transient operation.

SUM AU B3/& 26 ny 03 1)
/t:um 3 uni




THIS FIGURE DELETED

Feure § V4 31 TYPICAL INDIGATED AXIAL FLUX OIFFERENCE VEASUS
THERMAL PONER






AL INTSVRATICE £° YRS S

A AK FACTOR LIMIT RT

(The F__ limit for RATED THERMAL POWER (Ffzi) shall be provide

ional Administrator of the NRC Regional Office, with a
ear Reactor Regulation, Attention: Chief
, D.C. 20555 for all

. Regulatory Commission, Washi
core planes containi “0" control rods unrodded core planes at
Teast 60 days prior to cycle ity. In the event that the limit
would be submitted at some other core life, it shall De submitted
60 days prior to the date ffective unless otherwise
exempted by the Commi

Any info needed toc support F:;' will be by request from t
L be includec in this report.

[The W(2) functions for RAOC and Base Load operation and the value for APLNC
(as required) shall be provided Lo the Director, Nuclear Reactor Regulations,
Attention: Chief, Core Performance Branch, U.S. Nuclear Regulatory Commission,
Washington, D.C. 20555 at least 60 days prior to cycle initial criticality.

In the event that these values would be submitted at some other time during
core life, it will De submitted 60 days prior to the date the values would
become effective unless otherwise exempted by the Commission.

Any information needed to support W(z), H(:)'L and APL” will be by reguest
(from the NRC and need not be included in this report.

SPECIA RT

6.9.2 Special reports shall be submitted to the Regional Administrator of the
NRC Regiona) Office within the time period specified for each report.
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FURTHER MODIFICATIONS
DUE TO :

Reduced RCS Flow
Shutdown Margin
Positive MTC
New Rod Bow Methodology
Increased T in OTaT and OPaT Equations
Improved Thermal Design Procedure
Revised SG Low-Low Level Setpoint
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TABLE 2.2-1

REACTOR TRIP SYSTEM INSTRUMENTATION TRIP SETPOINTS

FUNCTIONAL UNIT
1. Manual Reactor Trip
2. Power Range, Neutron Fiux

3. Power Range, Neutro: Flux,
High Positive Rate

4 Power Range, Neutron Flux,
High Megative Rate

S. intermediate Range, Neutron
Flux

Seurce Range, Neutron Flux
Overtemperature AT
Overpower AT

® ® ~ o

Pressurizer Pressure--!ow
10. Pressurizer Pressure--High
11. Pressurizer Water Levei--High

12. Low Reactor Coolant Flow

Iv

A

iv

TRIP_SETPOINT
N.A.

Low Setpoint - < 25X of RATED
THERMAL POWER

High Setpoint - < 109X of RATED
THERMAL POWER

5% of RATED THERMAL POWER with
“ime constant > 2 seconds

5X of RATED THERMAL POWER with
time constant > 2 seconds

25% of RATED THERMAL POWER

A WA

I

m’ counts per second

See Note 1
See Note 2
1945 psig
2385 psig

)

A

92X of instrument span
90% of design flow per loop*

ALLOWABLE VALUES
N.A.

Low Setpoint - < 26X of RATED
THERMAL POWER

High Setpoint - < 110X of RATED
RMAL POWER

5.5X of RATED THERMAL POWER
ith a time constant > 2 seconds

< 5.5X of RATED THERMAL POWER
with a time constant > 2 seconds

< 30% of RATED THERMAL POWER

<13 x 10° counts per second
See Note 3

See Note 3

1935 psig

2395 psig

< 93X of instrument span

v

A

> 89X of design flow per loop*

*Oesign flow {5 SB 200 gpw-per—ioop-for-Unit 1 263 Y5360 gpm per loop for Unit 2.

9,220



TABLE 2.2-) (Continued)

REACTOR TRIP SYSTEM INSTRUMENTATION TRIP SETPOINTS

FUNCTIONAL UNIT

13

Steam Generator Water
Level--Low Low

Uindervoltage-Reactor
Coolant Pumps

Under frequency-Reactor

Coolant Pumps

Turbine Trip

a Low Trip System Pressure

b. Turbine Stop Valve
Closure

Safety Injection Input
from ESF

Reactor Trip System Interlocks

a. Intermediate Range Neutron Flux, P-6,

TRIP SETPOINT

> 12X of span from 0 to 30% of

RATED THERMAL POWER, increasing

linearly to > B4-9% Qf span at

100X of RATED THERMAL) POWER.
40.07,

> 5082 volts-each bus

> 56.4 Hz - each bus

10
amps

> 1 x 10

Enable Block Source Range Reactor Trip

Low Power Reactor Trips Block, P-7

1) P-10 Inpul

2) P-13 Input

10X of RATED
THERMAL POWER

< 10X RTP Turbine
Impulse Pressure
Equivalent

ALLOWABLE VALUES

> 11X of span from 0 to 30X »f
RATED THERMAL POWER, ‘ncreasing
to $3-9% of span at 100% of RATED
THERMALY| POWER.
39.0%2
5016 volts-each bus

> 55.9 Hz - each bus

> 9%, < 11X of RATED
THERMAL POWER

< 11X RTP Turbine
Tmpulse Pressure
Equivalent
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NOTE 1: OVERTEMPERATURE AT

TABLE 2.2-1 (Continued)

REACTOR TRIP SYSTEM INSTRUMENTATION TRIP SETPOINTS

NOTATION

1+ ¢S 1
}.__h; 4 e "y -
AT { e ) (1 v s s) ﬂ Il '2 (1 > "s)ﬂ(l ¥ te s) 7]+ l,("’ ) fl(ll)l

Where:

10!.5
1+ 1,8

Ty Ty

= Measured AT by RTD Manifeld Instrumentation,
= Lead-lag compensator on measured av,

Time cunstants utilized in the lead-lag controller for
aT, v, ¥ 8 sec., 1; 3 sec.,

= lLag compensator on measured AT,

6

= Time constants utilized in the lag compensator for AT, 1y ‘)’ sec. ,

Indicated AT at RATED THERMAL POWER,

+ 0062 tUntt2)—1-4060(Unit-1), 1.200
= 8 -tunit2), o.ofzzzm v

IA

= The function generated by the lead-lag controller for I Mqtc compensation,

= Time constants utilized in the lead- lag controlhr 'or Y

=26 vec (it} :.!gttuc Hntt2y, 1, & 4 sec.

= Average temperature, °F,

"

Lag compensator on measured T avg’
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NOTE 1:

TABLE 2.2-1 (Continued)

REACTOR TRIP SYSTEM INSTRUMENTATION TRIP SETPOINTS

NOTATION (Continued)

(Continued) ©

Ve = Time constant utilized in the measured !“' lag compensator, 1, ‘/soc
Hatts+ 429,

2
588. /°F Reference Tavg @t RATED THERMAL POWER,
Ky S Ou0ess tUmit 2y o.oo%m I =

Pressurizer pressure, psig,

—
A

-
[l

“*
"

2235 psig (Nominal RCS operating pressure),
S = Llaplace transform operator, uc-l.

ana tl(Al) is a function of the indicated difference belween top and bottom detectors

of the power-range nuclear fon Chasbers; with gains to be selected based on @casured
instrument response during plant startup tests such that:
-29% +9 0%
(1) forq'_- between 36X and +8- 3 fl(Al)zo.
where 9, G, are percent RATED THERMAL POWER in the top and bottom halves of

the core respectively, and 9 * 9 is total THERMAL POWER in percent of RATED
THERMAL POWER ; %
-9

(11} for each percent that the magnitude of - 4, exceeds -‘W

the AT Trip Setpoint shall be automatically reduced by S dlak Uity 3. 151X Uniti)
of its value at RATED THERMAL POWER; and 9.0%
K:

(11i) for each percent that the magnitude of ql - : exceeds +8-6K

nit—3), the AT Trip Setpoint shall be tically reduced by 9-90%%
ionbd3), - 44i—(Untt—) of Its value at RATED THERMAL POWER.
1.50%
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TABLE 2.2-1 (Cont inued)

REACTOR TRIP SYSTEM INSTRUMENTATION TRIP SETPOINTS

NOTATION (Cont inued)

NOTE 2:  OVERPOWER AT

5 1 1
ST L cwr @ - (2 ) T & () ) - i)
25 1+ S e 4 5 1+ q,8 1+ g S 6 101!5
»
Where: AT = As defined in Note 1,
FRlE = As defined in Note 1
a2 .

T, Tg = As defined in Note 1

1—'_7.; = As defined in Note -

A'. = As defined in Note

K O o T T —————

‘s - :-:./::u::, increasing average Ltemperature and 0 for decreasing average

;,Sg = The function generated by the rate- lag controller for 7 dynamic

L™ Compensation, ave

S = Time constant utilized in the rate-lag controller for "'!' 25 sec R o

2 T
m As defined in Note ' 5

As defined in Note =

K =Wo.nx&mmvwnrm v
Ko =0 for T < ™™, T
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Note 3:

TABLE 2.2-) (Cont inued)

REACTOR TRIP SYSTEM INSTRUMENTATION TRIP SETPOINTS

NOTATION (Continued)
T = As mi-u in Note 1,
| = < 588 J°F Reference Tavg 3t RATED THERMAL POVER,
S = As defined in Note 1, and

f,(al) = 0 for al) Al
The channel's maxisum Trip Setpeint shall not exceed its computed Trip Setpoint by more than 2X.




BASES

£.1.1 REACTOR CORE

The restrictions of this Safety Limit prevent overheating of the fuel and
possible cladding perforation which would result in the releass of fission
products to the reactor coolant. Overheating of the fus) cladding s
preventad by restricting fus) operation to within the nucieate bofling regise
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 nucieate boiling regime cou'd
result in excessive cladding tamperatures because of the onset of departure
from nucleate bofling (DN8) and the resultant sharp reduction in heat transfer
ceafficient. ONB is not a directly measurable parameter during operation and
therefore THERMAL POWER and reactor coclant temperature and pressure have been
[related to ON@ ‘hrough the WRB-1 correlation. The WRB~1 ON8 correlation has been
developed to pradict the DNB flux and the location of DN@ for axially uniform
and nonuniform neat flux distributions. The local DNB heat flux ratio (DNBR),
defined as the ratio of the heat flux that would cause ONB at a particular
core location to the local heat flux, is indicative of the margin to ONG.

The minimum value of the DONBR during steady-state operation, normal

tional transients, and anticipated transiants is limited to 1.30 (bas

correlation). This value corresponds to a 95X probability at
lavel that ONB will not occur and 1s chosen as an

nts of THERMAL
for which the

POWER
Finiu ONBR is no less 1.30, or the average un at the vesse! axit
is squal to the snthalpy ated liquid.

. These curves are based on hanne! factor, Fn , of 1.55

and a refarence cosine with a peak r axial power oh.o.m An
allowance s included for an increase

kunn'e.-.:
r:“ * 1.55 (1+ 0.2
Whare P is the

These limitd t flux conditions are higher than
the range of al rol rods fully withdrawn to the saxisus
rod insnrtd suming the axial power fmbalance 1s within the
f. (Al) fys€iion of the Overtesperature trip. When the axial

ure AT trips will reduce the Setpoints to provide protection conidgtent
core Safety Limits.

calrylated for

. iansas o SRR A S 821 W



design basis is as follows: there musi be st least a
winisum DNBR of the Timiting rod during Condition | and
or'nnl to the DNBR 1imit of the ONE correlation buing

used (the WRB~1 correlation in this application). The correlation DNBR set such
that there fs a 95X mma with confidence that DN8 will not occur when
the minfuum DNBR 1s at the 1mit

e
In meeting th;o design basis, uncertainties in plant operating parameters,

&-m and fue) fabrication parameters are considerea
statistically such there s at least a 95% confidence that the sinimum DNBR
for the limiting than or squal to the DNBR limit. The uncartainties
in the above plant parsmetars are used to determine the plant DNBR uncertainty.
This DNBR uncertainty, combinsd with the correlation Tieit, establishes a

be in plant safety analyses u‘n. values of input

et

show the loc! of points of THERMAL POWER, Reactor
Coolant System pressure, and aver tamperature below which the calculated DNBR
nnlmmmuianuu»mmmumummm exit
is Jess than the sathalpy of saturated )iquid.

The curves are based on a suclear enthalpy rise hot channe! factor, of
1.49 and a reference cosine with a peak of 1.55 for axial power shape. An allow

ance 1s Included for an increase in at reduced power based on the expression:
FaD= 1.4 (14 0.3 1-1)

Whare P 1s the fraction of RATED THERMAL POWER.

These limiting heat flux conditions are higher than those calculated for the
range of all control rods fully withdrawn to the saxisum allowable control rud
insertion assuming the axial power imbalince 1s within the limits of the f, (al)
function of the Overtasperature trip. When the axial power fmbalance 1s not within
the tolerance, the axial power imbalance effect on the Overtesperature A7 trips
bnvﬂl reduce the setpoints to provide protection consistent with core safety limits.

1.2 REACTOR COOLANT SYSTEM PRESSURE

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

The reactor versel and pressurizer are designed to Section 111 of the ASME
Code for Nuclear Power Plants which perwits & saxisum transient pressure of 110%
(2735 psig) of design pressure. The Safety Limit of 2735 psig 1s therefore
consistant with the design criteria and associated code requiresents.

The entire Reactor Cooiant Sysiem s hydrotested at 3107 psig, 129% of design
pressure, to desonstraty integrity prior to inftial operation.

LI g ———a T 8 2-2 m




LIMITING SAFETY SYSTEM SETTINGS

SASES

Bower Range, Neutron Flux (Continued)

The Low Setpoint trip may be manually blocked above P-10 (a power leve!
of approximately 10% of RATED THERMAL POWER) and is automatically reinstated
below the P-10 Setpoint.

Power Range, Neutron Flux, High Rates

The Power Range Pcsitive Rate trip provides protection against rapid flux
increases which are characteristic of rod ejeciion events from any power level.
Specifizally, this trip complements the Power Rangs Neutron Flux High and Low
trips to ensure that the criteria are set for rod sjection from partial power.

The Power Range Negative Rate trip provides protection for control rod
drop accidents. At high power, a rod drop accident of a single or mulitiple
rods could cause local flux peaking which could cause an unconservative local
ONBR to exist. The Power Range Negative Rata trip will prevent this from
occurring by tripping the reactor. No credit is taken for operation of the
Power Range Megative Rate trip for those control rod drop accidents for which
DNBR's will be greater than To9C the Ju.‘r limi * DNBR value.

- 1 £ '

The Intersediate and Source Range, Meutron Flux trips provide core
protection during reactor startup to mitigate the consequences of an uncon-
trolled rod cluster control assembly bank withdrawal from a subcritical
condition. These trips provide redundant protection to the Low Setpoint trip
of the Power Range, Neutron Flux chgnnels. The Source Range channels will
initiate a Reactor trip at about 10 * counts per second unless manually
blocked whan P-6 becomes active. The Intermediate Range channels will
initiate 2 Reactor trip at a current level equivalent to approximately 25% of
RATED THERMAL POWER unless sanually blocked when P-10 becomes active.

DU R Gt =TT B 2-4 m



3/8.1 REACTIVITY CONTROL SYSTEMS

3/4.1. RATION CONTRO

SHUTOOWN MARGIN - T >200°F :
LIMITING CONDITION FOR_OPERATION

3.1.1.1 The SHUTDOWN MARGIN shall be greater than or equal to Jwol—detta—ini
“niady, 1.3X delta k/k téwit=i> for four loop operation.

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

ACTION:

With the SHUTDOWN MARGIN less than Srél-detta—ivte—(Unie-33, 1.3%X dalta kK/k
~“dniet~33, immediately initiate and continue boration at greater than or equal

to 30 gpm of a solution containing greater than or equal to 7000 ppm boron or
equivalent until the required SHUTDOWN MARGIN is restored.

SURVEILLANCE REQUIREMENTS

4.1.1.1.1 The SHUTDOWN MARGIN shall be determined to be greater than or equal
L0 IrSl-deita—iode-tnia-2) 1.3% delta L e

a. Within 1 hour after detection of an inoperable control rod(s) and at
least once per 12 nours thereafter while the rod(s) is inoperable.
If the inoperable control rod is immovable or untrippable, the above
required SHUTDOWN MARGIN shail be verified acceptable with an
increased allowance for the withdrawn worth of the immovable or
untrippable control rod(s);

D. When in MODE 1 or MODE 2 with K." greater than or equal to 1.0 at

lTeast once per 12 hours by verifying that control bank withdrawal is
within the limits of Specification 3.1.3.6;

e, When in MODE 2 with K‘" less than 1.0, within 4 hours prior to

achieving reactor criticality by verifying that the predicted
critical control rod 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 Specification
4.1.1.1.1e., below, with the control banks at the m7ximum insertion
limit. of Specification 3.1.3.6; and

*See Special Test Exception 3.10.1.

AN o e gy o 3/4 1-1 el



REACTIVITY CONTROL SYSTEMS

MODERATOR TEMPERATURE COEFFICIENT

LIMITING CONDITION FOR OPERATION
== LUNVITION FOR OPERA

3.1.1.3 The moderator temperature coefficient (MTC) shall be:

L
a.  Forinit=3, Jess positive than the limits sgown in Figure 3.1-0, aul
WWWW and

b.7. For-tmite—i-and-2 Liess negative than -4.1 x 10-* delta k/k/°F for the
all rods withdrawn, end of cycle life (EOL), RATED THERMAL POWER condition

APPLICABILITY: Spocification{ 3.1.1.3a. -and-3+3-3-3b. - MOCES 1 and 2* only. #
Specification 3.1.1.3¢b - MODES 1, 2, and 3 only.¥

ACTION:

a. With the MTC more positive than the Timit of Specificationd 3.1.1.3a.
» above, operation in MODES 1 and 2 may proceed provided:

2. &-M.L,ctontrol rod withdrawal 1imits are established and
maintained sufficient to restore the MTC to less positive than
the limits shown in- Figure 3.1-0 within 24 hours or be in HOT
STANDBY within the next 6 hours. These withdrawal limits shall
be in addition to the insertion limits of Specification 3.1.3.6;

Z 4. The control rods are maintained within the withdrawal limits
established above until a subsequent calculation verifies that
the MTC has been restored to within its limit for the al) rods
withdrawn condition; and

3 4 A special Report is prepared and submitted to the Commission
pursuant to Specification 6.9.2 within 10 days, describing the
value of the measured MTC, the interim control rod withdrawal
limits, and the predicted average core burnup necessary for
restoring the positive MTC to within its limit for the all rods
withdrawn condition.

b.  With the MTC more negative than the limit of Specification 3.1.1.3¢b
above, be in HOT SHUTDOWN within 12 hours.

*With K'" greater than or equal ¢t~ ..0.
#See Special Test Exception 3.10.3.

M 3)4 1-4 M
e ATt N )




REACTIVITY CONTROL SYSTEMS

SURVEILLANCE REQUIREMENTS

4.1.1.3 The MTC shall be determined to be within its limits during each fuel
cycle as follows:

The MTC shall be measured and compared to the BOL limit of
Specificationg 3.1.1.3a.and—3virr38+, above, prior to initial
operation above 5% of RATED THERMAL POWER, after each fue)
loading; and

The MTC shall be measured at any THERMAL POWER and compared to

-3.2 x 10°% delta k/k/°F (all rods withdrawn, RATED THERMAL POWER
condition) within 7 EFPD after reaching an equilidbrium boron
concentration of 300 ppm. In the event this comparison indicates

the MTC is more negative than -3.2 x 10-% delta k/k/°F, the MTC

shall be remeasured, and compared to the EOL MTC limit of Specifica-
tion 3.1.1.3¢b, at least once per 14 EFPD during the remaihder of the
fuel cycle.

—Hegr e aaa 3/4 1-5 —ARendneat—Ne—3p—tbnt 1)
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FIGURE 3.1-0

MODERATOR TEMPERATURE COEFFICIENT VS POWER LEVEL L S S
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POWER DISTRIBUTION LIMITS
3/4.2.3 RCS FLOW RATE AND NUCLEAR ENTHALPY RISE HOT CHANNEL FACTOR

LIMITING CONDITION FOR OPERATION

3.2.3 The combination of indicated Reactor Coolant System (RCS) total flow
rate and B¢ shall be maintained within the region of allowable operation
shown on Figure 3.2-3 for four loop operation:

wWhere:

e N
a. Ry Thnee=<I] = W 050N Btonet"Z] 'm

RIS = o

b P = o HERMAL POVER
RATED TRERMAL POWER

o X F:" = Maasured values of F:H obtained by using the movable incore
deteccors to obtain a power distribution map. The measured
values of F:“ shall be used to calculate R since Figure 3.2-3
includes penalties for undetected feedwater venturi fauling of
0.1X and for measurement uncertainties of 1.7% for flow and 4%
for incore measuresent of Fz.. e

Penalty as a function of region ave
- defined as those
ads) or enrich-

(Applies to Unit 2 only).

first core).

APPLICABILITY: MOODE 1.
ACTION:

With the combination of RCS total flow rate and Ry, I outside the region of
acceptable operation shown on Figure 3.2-3:

a. Within 2 hours either:

1. Restore the combination of RCS total flow rate and Ry
B¢ to within the above limits, or

2. Reduce THERMAL POWER to less than 50% of RATED THERMAL POWER
and reduce the Power Range Neutron Flux - High Trip Setpoint
to less than or equal to 55X of RATED THERMAL POWER within
the next 4 hours.

IECOIRE it 3/4 2-14 No.



POWER DISTRIBUTION LIMITS

LIMITING CONDITION FOR OPERATION

ACTION: (Continued)

b. Within 24 hours of initially boi:g outside the above limits, verify
through incore flux mapping and RCS total flow rate comparison that
the combination of Rye B and RCS total flow rate are restored to
within the above limits, or reduce THERMAL POWER to less than 5% of
RATED THERMAL POWER within the next 2 hours. -

€. Identify and correct the cause of the out-of-limit condition prior
to increasing THERMAL POWER above the reduced THERMAL POWER limit
required by ION a.2. and/or b. above; subsequent POWER OPERATION
may proceed provided that the combination of 3¢ and indicated
RCS total flow rate are demonstrated, through incore flux mapping
and RCS total flow rate comparison, to be within the on of
acceptable operation shown on Figure 3.2-3 prior to exce®ding the
following THERMAL POWER levels:

1. A nominal 50X of RATED THERMAL POWER,
2. A nominal 75% of RATED THERMALPOWER, and

3. Within 24 hours of attaining greater than or equal to 95% of
RATED THERMAL POWER.

SURVEILLANCE REQUIREMENTS

4.2.3.1 The provisions of Specification 4.0.4 are not applicable.

4.2.3.2 The combination of indicated RCS total flow rate determined by
process computer readings or digital voltmeter measurement and Ry
shall be within the on of acceptable operation of Figure 3.2.3:

a. Fricr to operation above 75X of RATED THERMAL POWER after each fue!
loading, and

b. At least once per 31 Effective Full Power Days.
4.2.3.3 The indicated RCS total flow rate shall be verified to be within the
region of acceptable operation of Figure 3.2-3 at least once per 12 hours
when the most recently obtained valuex of Ry Imeefy, obtained per Specification
4.2.3.2, are assumsd to exist.

4.2.3.4 The RCS total flow rate indicators shall be subjected to a CHANNEL
CALIBRATION at least once per 18 months.

4.2.3.5 The RCS total flow rate shall be determined by precision heat balance
measurement at least once per 18 months.

ETIIRE =l 7 3/4 2-15 m_m
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RCS TOTAL FLOWRATE (10* GPM)

— —
'
PENALTIES OF 0.1% FCR UNDETECTED FEED-
46|—— WATER VENTURI FOULING AND MEASUREMENT
UNCERTAINTIES OF 1.7% FOR FLOW AND 4%
FOR INCORE MEASUREMENT OF £, ARE
INCLUDED IN THIS FIGURE.
; |
oy
pn REGION SR
&Ry
UNACCEPTABLE
OPERATION
REGION
0
ACCEPTABLE OPERATION REGION FOR | <98% RTP (1.0, 38.888)
< (1.0, 38.499)
38 <94% RTP n.o, nn!u
<92% RTP .0, %721
<90% ATP (1.0, 37.332)
. 11.0,33044) 36.944
36 ,
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Figure 3.2-3b RCS FLOW RATE VERSUS Ry and-Rg - FOUR LOOPS IN OPERATION (Unit 2)
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6-C v/t

TABLE 3.3-2

REACTOR TRIP SYSTEM INSTRUMENTATION RESPONSE TIMES

FUNCTIONAL UNIT

1. Manual Reactor Trip
2. Power Range, Neutron Flux

: Power Range, Neutron Flux,
High Positive Rate

4. Power Range, Neutron Flux,
High Negative Rate

5. Intermediate Range, Neutron Flux
6. Source Range, Neutron Flux

7. Overtemperature AT

8. Overpower AT

9. Pressurizer Pressure--Low

10. Pressurizer Pressure--High

11. Pressurizer Water chel-Jhigh

|

x
Neutron detectors are exempt from response time testing.

RESPONSE TIME
N.A.
< 0.5 second*

N.A.

< 0.5 second*
N.A.

N.A.

5-2ég:soconds*
5}z:g»soconds‘
< 2.0 seconds

< 2.0 seconds

N.A.

‘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.
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TABLE 3.3-2 (Continued)

REACTOR TRIP SYSTEM INSTRUMENTATION RESPONSE TIMES

FUNCTIONAL UNIT RESPONSE TIME

12. Low Reactor Coolant Flow

a. Single Loop (Above P-8) < 1.0 second

b. Two Loops (Above P-7 and below P-8) < 1.0 second
13. Steam Generator Water Level--Low-Low < -33--% seconds
14.  Undervoltage-Reactor Coolant Pumps < 1.5 seconds
15.  Underfrequency-Reactor Coolant Pumps < 0.6 second
16. Turbine Trip .

a. Low Fluid 011 Pressure N.A.

b. Turbine Stop Valve Closure | N.A.
17. Safety Injection Input from ESF N.A.
18. Reactor Trip System Interlocks N.A.
19. Reactor Trip Breakers N.A.

20. Automatic Trip and Interlock Logic ‘ N.A.



TABLE 3.3-4 (Continued)

ENGINEERED SAFETY FEATURES ACTUATION SYSTEM INSTRUMENTATION TRIP SETPOINTS

FUNCTIONAL UNIT

7. Auxiliary Feedwater
a. Manual Initiation

b. Automatic Actuation Logic
and Actuation Relays

c. Steam Generator
Water Level--Low-Low

1) Start Motor-Driven Pumps

8Z-t v/t

2) Start Turbine-Driven Pumps

d. Auxiliary Feedwater
Suction Pressure - Low
(Suction Supply Automatic
Realignment)

e. Safety Injectfon -
Start Motor-Driven Pumps

f. Station Blackout - Start
Motor-Driven Pumps and
Turbine-Driven Pump

g. Trip of Main Feedwater Pumps -
Start Motor-Driven Pumps

'

0.0

TRIP _SETPOINT

N.A.
N.A.

> 12X of span from 0 to
30% of RATED THERMAL POWER,
_uv:rusing iinearly to

> 549K of span at 100X of
RATED THERMAL POWER. ~

> 12X of span from 0 to
30X of RATED THERMAL POWER,

M-thnning linearly to

54-9% of span at 100X cf
RATED THERMAL POWER.

> 2 psig

ALLOWABLE VALUES

N.A.
N.A.

3902

> 11X of span from 0 .0
30X of RATED THERMAL POWER,
ipcreasing linearly to
>"53-9% of span at 100X of
RATED THERMAL POWE?,

> 11X of span from 0 to
30X of RATED THERMAL POWER,
increasing linearly to
> of span at 100% of
RATE RMAL POWER.

39,07
> 1 psig

See Item 1. above for all Safety Injection Trip Setpoints

and Allowable Values
3464 £ 173 volts with a
6.5 £ 0.5 second time
delay

N.A.

)

> 3200 volts

N.A.



INSTRUMENTATION
MOVABLE INCORE DETECTORS

LIMITING CONDITION FOR OPERATION a

3.3.3.2 The Movable Incore Detection System shall be OPERABLE with:
a. At least 75% of the detector thimbles,
b. A minimum of two detectur thimbles per core guadrant, and

€. Sufficient movable detectors, drive, and readout equipment to map
these thimbles. . '

APPLICARILITY: When the Movable Incore Detection System is used for:
a. Recalibration of the Excore Neutron Flux Detection Systgl,
h. Monitoring the QUADRANT POWER TILT RATIO, or

c. Measurement of Fy., Fo(2) -amd-firr

ACTION:
With the Movable Incore Detection System inoperable, do not use the system for

the above applicable monitoring or calibration functions. The provisions of
Specifications 3.0.3 and 3.0.4 are not applicable.

SURVEILLANCE REQUIREMENTS

4.3.3.2 The Movable Incore Detection System shall be demonstrated OPERABLE at
least once per 24 hours by normalizing each detector output when required for:

a. Recalibration of the Excore Neutron Flux Detection System, or
b. Monitoring the QUADRANT POWER TILT RATIO, or

€. Measurement of F:H' FQ(Z). -ud-iw..

HeGHRE—UNTS1—and—2— 3/4 3-45



3/4.5 EMERGENCY CORE COOLING SYSTEMS
3/4.5.1 ACCUMULATORS
COLD LEG INJECTION

LIMITING CONOITION FOR OPERATION

3.5.1.1 Each cold leg injection accumulator shall be OPERABLE with:
a. The isolation valve open,
b. A contained borated water voTume of between;
> 8022 and 8256 gallons inée—i)r .
R o S e s =
€. A boron concentration of between 1900 and 2100 ppm,

d. A nitrogen cover-pressure of between 430 and 484 psig <Unie—3)
400—and—454—paig—(Unte—2) and .

e. A water-level and pressure channel OPERABLE.

APPLICABILITY: MODES 1, 2, and 3%,

ACTION:
a. With one cold leg injection accumulator inoperable, except as a result
of a closed isolation valve, restore the inoperable accumulator to
OPERABLE status within 1 hour or be in at least HOT STANDBY within
the next 6 hours and in HOT SHUTDOWN within the following 6 hours.

b.  With one cold leg injection accumulator inoperable due to the
isolation valve being closed, either immediately open the isola-
tion vaive or be in at least HOT STANDBY within 1 hour and in HOT
SHUTDOWN within the following 12 hours.

SURVEILLANCE REQUIREMENTS

4.5.1.1.1 Each cold leg injection accumulator shall be demonstrated OPERABLE:
a. At least once per 12 hours by:

1) Verifying the contained borated water volume and nitraogen
cover-pressure in the tanks, and

2) Verifying that each cold leg injection accumulator isolation
valve is open. '

*Pressurizer pressure above 1000 psig.

MeGUERE——UNETFS—1—and—2 3/4 5-1 ~Amendwent—NoT—32—(trtr1)



3/4.1 REACTIVITY CONTROL SYSTEMS

BASES
3/4.1.1 BORATION CONTROL
3/4.1.1. 3/4.1.1. 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 11 the shutdown condition.

SHUTDOWN MARGIN requirements vary throughout core life as a function of
fuel depletion, RCS boron concentration, and RCS T“g. The most restrictive

cordition occurs at EOL, with T“' at no load operating temperature, and is

associated with a postulated steam line break accident and resulting uncon-
trolled RCS cooldown. In the analysis of this accident, a minimum SHUTDOWN
MARGIN of Imbleed-dette—ith—Unit-2), 1.3% delta K/ k—tdmit—3) is required to
control the reactivity transient.

Accordingly, the SHUTDOWN MARGIN requirement is based upon this limiting
condition and is consistent with FSAR safety analysis assumptions. With T“g

less than 200°F, the reactivity transients resulting from a postulated steam
line break cooldown are minimal and a 1% delta k/k SHUTDOWN MARGIN provides
adeguate protection.

3/4.1.1.3 MODERATOR TEMPERATURE COEFFICIENT

The limitations on moderator temperature coefficient (MTC) are provided
to ensure that the value of this coefficient remains within the limiting
condition assumed in the FSAR accident and transient analyses.

The MTC values of this specification are applicable to a specific set of
plant conditions; accordingly, verification of MTC values at conditions other
than those explicitly stated will require extrapolation to those conditions in
order to permit an accurate comparison.

The most negative MTC value equivalent to the most positive moderator
density coefficient (MOC), was obtained by incrementally correcting the MDC
used in the FSAR analyses to nominal operating conditions. These corrections
involved subtracting the incremental change in the MDC associated with a core
condition of all rods inserted (most positive MOC) to an all rods withdrawn
condition and, a conversion for the rate of change of moderator density with
temperature at RATED THERMAL POWER conditions. This value of the MOC was then
transformed into the limiting MTC value -4.1 x 10-* deita k/k/°F. The MTC
value of -3.2 x 10~* delta k/k/°F represents a conservative value (with
corrections for burnup and soluble boron) at a core condition of 300 ppm
equilibrium boron concentration and is obtained by making these corrections to
the Timiting MTC value of -4.1 x 10-* k/k/°F.

M IRE - UNTTS T I 8 3/4 1-1 W —— "j’“ ey



IVITY CONTROL SYST

Bases ,
MOOERATOR TEMPERATURE COEFFICIENT (Continued) i

The Surveillance Requirements for measurement of the MTC at the beginning
and near the ena of the fuel cycle are adequate to confirm that the MTC
remains within 1ts 1imits since this coefficient changes slowly due principally
to the reduction in RCS boron concentration associated with fuel! burnup.

3/8.1.1.4 MINIMUM TEMPERATURE FOR CRITICALITY

This specification ensures that the reactor will not be made critical
with the Reactor Coolant System average temperature less than 551°F. This
limitation is required to ensure: (1) the moderator temperature coefficient
fs within it analyzed temperature range, (2) the trip instrumentation is
within its normal operating range, (3) the pressurii.r 1, capable of being in
an OPERABLE status with a steam bubble, and (4) the reactor vessel is above its
mininum ﬂm temperature.

3/4.1.2 BORATION SYSTEMS

The Boron Injection System ensures that negative reactivity control is
available during each mode of facility operation. The components required to
perform this function include: (1) borated water sources, (2) charging pumps,
(3) separate flow paths, (4) boric acid transfer pumps, (5) associated Heat
Tracing Systems, and (6) an emergency power supply from OPERABLE diesel
generators. 1.3%

With the RCS average temperature above 200°F, a/minimum of two boron
injection flow paths are required to ensure single functicnal capability in
the event an assumed failure renders one of the fYow paths inoperable. The
boration capability of either flow path is suffiient to provide a SHUTDOWN
MARGIN from expected operating conditions of =+=#% delta k/k after xenon decay
and cooldown to 200°F. The maximum expected boration capability requirement
occurs at EOL from full power equilibrium xenon conditions and requires
16,321 gallons of 7900-ppm borated water from the boric acid storage tanks or
‘(IS.OOO gallons of 2000-ppm borated water from the refueling water storage tank

RWST).

With the RCS temperature below 200°F, one Boron Injection System is
acceptable without single failure consideration on the basis of the stable
reactivity condition of the reactor and the additional restrictions prohibiting
CORE ALTERATIONS and positive reactivity changes in the event the single Boron
Injection System becomes inoperable.

The Timitaifon for a maximum of one centrifugal charging pump to be
OPERABLE and the Surveillance Requiresent to verify all charging pumps except
the required OPERABLE pump to be inoperable below 300°F provides assurance
that a mass addition pressure transient can be relieved by the operation of a
single PORV.
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POWER DISTRI!UTION LIMITS
BASES

HEAT Ftux HOT %t F%lu, and RCS FLOW RATE AND NUCLEAR ENTHALPY RISE
t1inued

a. Control rods in a single group move together with no individual rod
inserticn differing by more than + 13 staps from the group demand
position;

b. Control rod groups are sequencad with overlapping groups as described
in Specification 3.1.3.6;

&. The control rod insertion limits of Specifications 3.1.3.5 and
3.1.3.6 are maintained; and

d. The axial power distribution, expressed in terms of AXIAL FLUX
DIFFERENCE, is maintained within the limits.

Fay wi11 be maintained within fts 1imits provided Conditions a. through
rd. above are maintained. As noted on FigureX 3.2-3 Znu=3e2=f, RCS flow rate
e
o % be “traded of ™ against one t.h.rJi.o.. a4 Tow measured RCS flow
Power leve| yis decreas
rate is acceptable if the ) to ensure that the calcu~
lated ONBR will not be below the design ONER value. The relaxation of Fl, as
a function of THERMAL POWER allows changes in the radial power shape for all

permissible rod insertion limits.

Ry as calculated in Specification 3.2.3 and used in Figure 3.2-3, accounts
for F:” Tess than or equal to 1.49. This value is used in the various accident
analyses where F:" influences parameters other than DNBR, e.g., peak clad tem
perature, and thus is the maximus "as seasured” value allowed. o —an—vetinec,
for the inclusion of a penalty for Rod Bow on ONBR only. Thus, know
the "as ured" values of F:" and RCS flow allows for “tradeoffs”

of R equal to 1. r the purpose of offsetting the Rod Bow

Fuel rod bowing reduc
partially offset this reduction:
specific design margin. For McGuire
offset rod bow penalties is 9.1%.

1) Design limit DNBR
2) Grid spacing

3) The ffusion Coefficient
4) 0O Itiplier
5 itch Reduction

value of DNB ratio redit is available to
s from a generic or plant-
the margin used to partially

n breaks down as follows:

AAN 80
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POWER DISTRIBUTION LIMITS
BASES

T _FLUX HOT FACTOR and RCS FLOW RATE AND NUCLEAR ENTHALPY RISE
tinued

r, the margin used to partially offset rod bow penalties X
. 2% 'usad to trade off against measured ng as much
as 2X lower than the flow plus uncertai T The penalties applied

to F:“ to account for rod bow (Figu as a function of burnup are

consistent with those in Mr. John F. Sto ) Tetter to 7. M.
Anderson (Wes e) dated April 5, 1979 with the diffe due to
margin each unit uses to partially offset rod bow pena

ESE-metwire-gntTT, Margin between the safety analysis limit DNBRs (1.47
and 1.49 for thimble and typical cells, respectivaly) and the design limit
ONBRs (1.32 and 1.34 for thimble and typical cells, respectively) is maintained.
A fraction of this margin is utilized to accommodate the transition core DNBR
penalty (2X) and the appropriate fuel rod bow DNBR penalty (WCAP - 8691, Rev. 1)

wWhan an Fq measurement is taken, an allowance for both experimental error

and manufacturing tolerance must be made. An allowance of 5% is appropriate
for a full-core map taken with the Incore Detector Flux Mapping System, and a
3X allowance is appropriate for manufacturing tolerance.

When RCS flow rate and Fy, are measured, no additional allowances are
necessary prior to comparison with the limits of Figurex 3.2-3 Inu=d—fetT
Measurement errors of 1.7X for RCS total flow rate and 4% for F.:H have been
allowed for in determination of the design DNBR value.

The measurement error for RCS total flow rate is based upon performing a
precision heat balance and using the result to calibrate the RCS flow rate
indicators. Potential fouling of the feedwater ve.turi which might not be
detected could bias the result from the precision heat balance in a non-
conservative manner. Therefore, a penaity of 0.1X for undetected fouling of
the feedwater venturi is included in Figure 3.2-3. Any fouling which might
bias the RCS flow rate measurement greater than 0.1X can be detected by
monitoring and trending various plant performance parameters. [f detected,
action shall be taken before performing subsequent precision heat balance
measurements, i.e., either the effect of the fouling shall be quantified and
compensated for in the RCS flow rate seasurement or the venturi shall be
cleaned to eliminate the fouling.

The 12-hour periodic surveillance of indicated RCS flow is sufficient to

detect only flow degradation which could Tead to operation outside the accept-
able region of operation shown on Figure 3.2-3.
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Attachment 3

Analysis of Significant Hazards Consideration

As required by 10 CFR 50.91, this analysis is provided concerning

whether the proposed amendments involve significant hazards consideratioms,
as defined by 10 CFR 50.92. Standards for determination that a proposed
amendment involves no significant hazards considerations are if operation
of the facility in accordance with the proposed amendment would not: 1)
involve a significant increase in the probability or consequences of an
accident previously evaluated; or 2) create the possibility of a new or
different kind of accident from any accident previously evaluated; or 3)
involve a significant reduction in a margin of safety.

The proposed amendments would change plant operating limitations given in

the Technical Specifications affected by the use of the optimized fuel

assembly design in McGuire Unit 2 Cycle 2. The rcference safety evaluation
report submitted by Mr. H. B. Tucker's November 14, 1983 letter to Mr. H. R.
Denton summarizes the evaluation performed on the region-by-region reload
transition from the McGuire Units 1 and 2 standard (STD) fueled cores to

cores with all optimized fuel (OFA). The report examines the differences

between the Westinghouse STD design and OFA design and evaluates the effects

of these differences for the transition to an all OFA core. The report justifies
the compatibility of the OFA design with the STD design in a transition core

as well as a full OFA core. The report also contains summaries of the mechanical,
nuclear, thermal-hydraulic, and accident evaluations.

The McGuire Unit 2/Cycle 2 reload safety evaluation (Attachment 2A) presents

an evaluation which demonstrates that the core reload will not adversely affect
the safety of the plant. All of the accidents comprising the licensing bases
which could potentially be affected by the fuel reload were reviewed for the

Unit 2 Cycle 2 design. The results of new analyses are included in the reference
safety evaluation report and the Unit 2/Cycle 2 RSE, and the justification for
the applicability of previous results for the remaining analyses is presented.
The results of evaluation/analysis and tests lead to the following conclusions:

a. The Westinghouse OFA reload fuel assemblies for McGuire 1 and 2 are mechani-
cally compatible with the current STD design, control rods, and reactor internals
interfaces. Both fuel assemblies satisfy the current design bases for the

McGuire units.

b. Changes in the nuclear characteristics due to the transition from STD to
OFA fuel will be within the range normally seen from cycle to cycle due to
fuel management effects.

The reload OFAs are hydraulically compatible with the current STD design.

d. The accident analyses for the OFA transition core were shown to provide
acceptable results by meeting the applicable criteria, such as, minimum DNBR,
peak pressure, and peak clad temperature, as required. The previously reviewed
and licensed safety limits are met.




e. Plant operating limitations given in the Technical Specifications will
be satisfied with the proposed changes.

From these evaluations, it is concluded that the Unit 2 Cycle 2 design does
not cause the previously acceptable safety limits to be exceeded.

The commission has provided examples of amendments likely to involve no signi-
ficant hazards considerations (48 FR 14870). One example of this type is (vi),
"A change which either may result in some increase to the probability or conse-
quences of a previously analyzed accident or may reduce in some way a safety
margin, but where results of the change are clearly within all acceptable
criteria with respect to the system or component specified in the standard
review plan: for example, a change resulting from the application of a small
refinement of a previously used calculational model or design method". Because
the evaluations previously discussed show that all of the accidents comprising
the licensing bases which could potentially be affected by the fuel reload

were reviewed for the Unit 2 Cycle 2 design and conclude that the reload design
does not cause the previously acceptable safety limits to be exceeded, the
above example can be applied to this situation. In addition, the NRC has
previously concluded that similar changes for McGuire Unit 1 Cycle 2 did not
involve significant hazards considerations (these changes were subsequently
approved via Ms. E. G. Adensam's (NRC/ONRR) letters to Mr. H. B. Tucker dated
April 20, June 21, and September 13, 1984).

Based upon the preceding analyses, Duke Power Company concludes that the
proposed amendments do not involve a significant hazards consideration.




