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Attn: Mr. Steven A. Varga, Chief Docket Nos. 50-280
Operating Reactors Branch No. 1 50-281
Division of Licensing License Nos. DPR-32

U. S. Nuclear Regulatory Commission DPR-37

Washington, D. C. 20555

Gentlemen:

AMENDMENT TO OPERATING LICENSES DPR~32 AND DPR-37
SURRY POWER STATION UNITS NO. 1 AND NO. 2
PROPOSED TECHNICAL SPECIFICATIONS CHANGES

Pursuant to 10 CFR 50.59, the Virginia Electric and Power Company hereby
requests amendment, in the form of changes to the Technical Specifications,
to Operating Licenses DPR-32 and DPR-37 for the Surry Nuclear Power Station
Units No. 1 and No. 2. The proposed changes are enclosed.

The LOCA~ECCS analysis results provided in our letter dated May 31, 1979 from
Mr. C. M. Stallings (VEPCO) to Mr. Harold R. Denton (NRC) (Serial No. 388),
support the continued full rated power operation of both Surry Units 1 and 2
after replacement of their respective steam generators. This LOCA-ECCS
analysis was approved by your letter to Mr. J. H. Ferguson dated May 16, 1980.
The attached proposed amendment satisfies the commitment in our May 31, 1979
letter to provide the additional Technical Specifications changes required
to support operation of Surry Unit 1 prior to the completion of the Surry
Unit 1 Steam Generator Replacement Program. Since both units will have
replacement steam generators, the appropriate Technical Specifications have
been recombined. In addition, we have changed the total peaking factor wvalue
) for both units from 2.19 to 2.18. This formally implements the adminis-
gtlve restriction we had imposed with our letter from Mr. B. R. Sylvia to
Mr. Harold R. Denton dated July 28, 1980 (Serial No. 664) as a result of our
further assessment of NUREG 0630.

Attachment 1 provides a safety evaluation which supports elimination of the
requirement for frequent axial power distribution surveillance based on the
maximum analytically predicted total peaking factor values for Cycle 6 of
Surry Unit 1 which are less than the limit imposed by our July 28, 1980 letter
referenced above. Attachment 1 also supports a related modification of the
Axial Flux Difference limits. Attachment 2 provides the appropriate changes
to the Technical Specifications.
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ViroiNIA ELECTRIC AND PowEr COMPANY TO

®

Numerous editorial changes, consisting primarily of grammatical corrections,
are incorporated in this request in order to clarify the meaning and intent
of both the Limiting Conditions for Operation and the Bases. .Specifically,
Specifications 3.12.C.5 and 3.12.D have been reformated to clarify the
requirements involved; however, the reformating does not alter the meaning of

the requirements. This request also deletes references to Specification
3.12.B.2.b.(2), which no 1longer exists, in Specifications 3.12.B.1 and
6.6.2.a.(2). An additional editorial change is the deletion of numerous

"blank spaces" located between various requirements throughout Section 3.12.
These "blank spaces" resulted from the deletion of previous requirements by
Staff issued License Amendments.

This proposed amendment has been reviewed and approved by our Station Nuclear
Safety and Operating Committee and our System Nuclear Safety and Operating
Committee. It has been determined that this request does not involve an
unreviewed safety question as defined in 10 CFR 50.59.

We have evaluated this request in accordance with the criteria in 10 CFR
170.22. Since this request involves a safety issue for Unit 1 which the staff
should be able to determine does not represent a significant hazards consider-
ation and involves a duplicate request for Unit 2, a Class II license
amendment fee and a Class I license amendment fee is required for Unit 1 and
Unit 2, respectively. Accordingly, a voucher check in the amount $1,600.00 is
enclosed in payment of the required fees.

Your review of the enclosed Technical Specifications changes is requested by
May 15, 1981. Should you have questions, we would be happy to discuss this
with you at your convenience.

Very truly yours,

A o ——

J. H. Ferguson
Executive Vice President
Power

Enclosures

1. Safety Evaluation
2. Proposed Technical Specification Change
3. Voucher Check No. 19264 for $1,600.00

cc: Mr. James P. O'Reilly, Director
Office of Inspections and Enforcement
Region 11



COMMONWEALTH OF VIRGINIA )

)
CITY OF RICHMOND )

The foregoing document was acknowledged before me, in and for the City and
Commonwealth aforesaid, today by J. H. Ferguson, who is Executive Vice
President-Power, of the Virginia Electric and Power Company. He is duly
authorized to execute and file the foregoing document in behalf of that
Company, and the statements in the document are true to the best of his
knowledge and belief.

L |
Acknowledged before me this 28 day of [’N , 19 »/
. . 7

My Commission expires: 2 -~ , 19 Y37,

(o A N2

Notary Public

(SEAL)




ATTACHMENT 1

SAFETY EVALUATION (TOTAL PEAKING FACTOR) FOR SURRY UNIT NO. 1

The analytically predicted maximum values for the total peaking
factor, Fo(Z), were determined using the "3-case" analysis methodology
documented in Reference 1. These predicted total peaking factor values lie
below the Technical Specifications limit of 2.19 X K(Z) which is described
in Reference 2, and the limit of 2.18 which we administratively imposed by
Referénce 3. Thus, no potential violations of the proposed Technical Speci-
fications limit for FQ(Z) exist during Condition I plant operation in Surry 1,
Cycle 6, and frequent axial power distribution surveillance is not necessary.

The axial flux difference (AFD) limits gpplicable for Cycle 6 are
the generic values developed by Westinghouse based upon the Constant Axial

Offset Control (CAOC) analysis methodology (£5AI band) which is described in

WCAP-8385% and in Reference 1. The predicted values for FQ(Z) were computed

using these generic Westinghouse AFD limits in the specific CAOC analysis

for Surry 1, Cycle 6.
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ATTACHMENT 2

PROPOSED TECHNICAL SPECIFICATION CHANGE

SURRY POWER STATION
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TS 3.12-1

3.12 CONTROL ROD ASSEMBLIES AND POWER DISTRIBUTION LIMITS

Applicability

Applies to the operation of the control rod assemblies and power distri-

bution limits.

Objective

- To ensure core subcriticality after a reactor trip, a limit on potential

reactivity insertions from hypothetical control rod assembly ejection,

and an acceptable core power distribution during power operation.

Specification

A. Control Bank Insertion Limits

1. Whenever the reactor is critical, except for physics tests and
control rod assembly e#ercises, the shutdown control rods shall
bé fully withdrawn. ’

2.  Vhenever the reactor is critical, except for physics tests and
control rod assembly exercises,'the full 1eﬁgth control rod
banks shall be.inserted no furthéf than ﬁhe appropriate limit
determined by core: burnup shown on TS Figures 3.1é-1A, 3.12-1B,
3.12-2, or 3.12-3 for three-loop operation and TS Figures 3.12-4A,
3.12-4B, 3.12-5 or 3.12-6 for two~loop operation.

3. The limits shown on fS Figures 3.12-1A through 3.12-6 may be
revised on the basis of physics calculations and physics data

" obtained during unit stértup and subsequent operation, in
aécordance with the following:
a. The sequence of withdrawal of the coﬁtrolling banks, when
going from zero to 100% power, is A, B, C, D.

b. An overlap of control banks, consistent with physics cal-
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culations and physics data oBtained during Unit Startup and
subsequent operation, will be permitted.
c. The shuﬁdown margin with allowance for a stuck contfol rod assembly
shall be greater than or equal to'1.77% reactivity under
all steady-state operation conditions, except for physicé tests,
from zero to full power, including effects of axial power
distribution. The shutdown margin as used here is défined as
the amount by which the reactor core would be subcritical at
hot shutdown conditions (Tavg 2547°F) if all control rod
assemblies were tripped, assuming that the highest worth
control rod assembly remained fully withdrawn, and assuming no
changes.in xenon or boron.
Whenever the reactor is subciiticél, except for physicé tests, the
critical rod position, i.e., the rod position at which criticality
would be achieved if the control_rod assgmblieé were withdrawn in
normal sequence with no other reactivity changes; shall not be lower'
than the insertipnAlimit for zero power.
Insertion limiys do not apply duriﬁg bhysics tests or during periodic
exercise of individual rods. However, the shutdown margin indicated
above must be maintained except for the low power physics test to
measure control rod worth and shutdown margin. For this test the
reactor may be critical with all but one full control rod, expected

to have the highest worth, inserted.
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Power Distribution Limits

1.

At all times except during low power physics tests, the hot channel

factors defined in the basis must meet the following limits:

IA

F.(Z) £ 2.18/P x K(Z) for P > 0.5

IA

F (Z) £ 4.36 x K(Z) for P

A

0.5

Z0Oo O

< -
Fpg $1.55 (1+0.2(1 P).)

where P is the fraction of rated power at which the core is operating,

K(Z) is the function given in TS Figure 3.12-8, and Z is the core

height location of FQ'

Prior to exceeding 75% ﬁower following each core loading and during

each effective full power month of operation thereafter, power distri-

bution maps using the movable detector system shall be made to confirm

that the hot channel factor limits of this specification are satis-

fied. For the purpose of this confirmation:

a. The measurement of total peaking factor Fgeas shall be‘increased
by eight percent to account for manﬁfactu;i;g.toleéénces, measure-
ment error andithe effects of rod bow. The measurement of enthalpy -

" rise hot channel factor FAH shall be increasgd by four percent to

account for measurement error. If any measured hot channel factor
exceeds its limit specified under Specification 3.12.B.1, the
reactor power and high neutron flux trip setpoint shall be feduced
until the limits under Specification 3.12.B.1 are met. If the hot
channel factors cannot be brought to within the limits of FQ(Z)

£ 2.18 x K(Z) and FgH £ 1.55 within 24 hours, the Overpower AT and

Overtemperature AT trip setpoints shall be similarly reduced.
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The reference equilibrium indicated axial flux difference (called

the target flux difference) at a given power level Po is that
indicated axial flux difference with the core in equilibrium xenon
conditions (small or no oscillation) and the control rods more than
190 steps withdrawn. The target flux difference at any other power
level P is equal to the target value at P0 multiplied by the ratio
P/P;. The‘target flux difference shall be measured at least once per

equivalent full power quartef. The target flux difference must be

-updated during each effective full power month of operation either

by actual measurements or by linear intérpolation using the most
recent value and the value predicted for the end of the cycle life.
Except as modified by Specifications 3.12.B.4.a, b, ¢, or d below,
thé indicated axial flux difference shall be maintained within a
+5% band about the target flux diffe;ence (defines the target band
on axial flux difference); ) o
a. ..At a power level greater than 90 percent of rated power, if
the indicated axial flux difference deviates from its target
band, within 15 minutés either restore the indicated axial flux

difference to within the target band or reduce the reactor

power to less than 90 percent of rated power.

b. At a power level no greater than 90 percent of rated power,

(1) The indicatéd axial flux difference may deviate
from its target band for a maximum of one hour
(cumulative) in any 24-hour period.provided the
flux difference is within the limits shown on TS Figure

3.12-10.




(2)

3)

(4)

At a

(1)

(2)

TS 3.12-5

One minute penalty is accumulated for each one

minﬁte of operation outside of the target band at power
levels equal to or above 50% of rated power.

If Specification 3.12.B.4.b(1) is violated, then the reactor
power shall be redqced to less than 50% power within 30
minutes and the high neutron flux setpoint shall be reduced
to no greater than 55% power within the next four hours.

A power inérease to a level greater than 90 percent of rated
power is contingent upon the indicated axial flux difference
being within its target band.

Surveillance testing of the Power Range Neutron Flux
Channels may be berformed pursuant to TS Table 4.1-1 provided
the indicated axial flux difference'is maintained within
the limits of TS Figure 3.12-10. A total of 16 hours of

operation may be accumulated with the axial flux difference

-outside of the target band during this testing without

penalty deviation.

power level.no greater than 50 percent of rated power;

The indicated axial flux difference may deviate from its
target band. |

A power increase to a level greater than 50 percent of
rated power is contingent upon the indicatéd axial flux
difference mot being outside its target band for more

than one hour accumulated penalty during the preceding
24~hour period. One half minute peﬁalty is accumulated
for each one minute of operation outside of ghe target Band

at power levels between 15% and 50% of rated power.
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d. The axial flux difference limits for Specifications 3.12.B.4.a,

b, and ¢ may be suspended during the performaﬁce of physics

tests provided:

(1) The power level is maintained at or below 85% of rated power,
and

(2) The limits of Specification 3.12.B.1 are maintained.
The power level shall be determined to be less than or equal
to 85% of rated power at least once per hour during physics
tests. Verification that the limits of Specification
3.12.B.1 are being met shall be demonstrated through in-core

flux mapping at least once per 12 hours.

Alarms shall normally be used to indicate the deviations from

the axial flux difference requirements'in‘Spec%f@cation4%.12.B.4.a
and the flux difference time limits in Specifications 3.12.B.4.b
and c. If the.alarmé are out of service temporarily, the axial flux
difference shall be logged and conformance to ;he limits assessed
every hour for the first 24 hours and half-hourly thereafter.

The indicated axial flux difference for each excore channel

shall be monitored at least once per 7 days when the alarm is
operable and at least once per hour for the first 24 hours after
restoring the alarm to operable status.

The allowable quadrant to average power tilt is 2.0%.

If, except for physics and rod exercise testing, the quadrant

to average power tilt exceeds 2%, then:
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The hot channel factors shall be determined within 2 hours

and the power level adjusted to meet the requirement of Specifi-
éation 3.12.B.1, or

If the hot channel factors are not determined within two

hours, the power level and high neutron flux trip setpoint
shall be reduced from rated power 2% for each percent of
quadrant tilt.

If the quadrant to average power tilt exceeds +10%, the

power level and high neutron flux trip setpoint will be

reduced from rated power 2% for each percent of quadrant

tilt.

1f, except for physics and rod exercise testing, after a further

period of 24 hours, the power tilt in Specification 3.12.B.5 above

is not corrected to less than 2%:

a.

If design hotvchannel factors for rated power are not

exceeded, ;n evaluation as to the-cause of the discrepancy
shall be made and reported as a reporfable occurrence to

the Nucleaé Regulat;ry Commission.

If the design hot channel factors for rated power are exceeded
and the power is greater than 10%, the Nuclear Regulatory
Commission shall be notified and the Nuclear Overpower, Nuclear
Overpower AT, and Overtemperature AT trips shall be reducéd one
percent for each percent the hot channel factor exceeds the
rated power design values.

If the hot channel factors are not determined the Nuclear

Regulatory Commission shall be notified and the Overpower
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AT and Overtemperature AT trip settings shall be reduced by
the equivalent of 2% power for every 1% quadrant to average
power tilt.

C. Inoperable Control Rods

1. A control rod assembly shall be considered inoperable if the
assembly cannot be moved by the drive mechanism_or the assembly
remains misaligned from its bank by more than 15 inéhes. A
full~length control rod shall be Cpnsidered inopgrable if its
rod drop time is greater than 1f8 seconds to dashpot entry.

2. No more than one inoperable control ;od assembly shall be per-
mitted when the reactor is critical. |

3. If more than one control rod assembly in a given bank is out of
service because of a single failure external ﬁo the individual
rod drive mechanism, i.e. programming circuitry, the provisions
of Specifications 3.12.C.1 and 3.12.C.2 §hallApoFAapﬁ1yr§nd the
reactor may remain critical for a period not to exceed two hours
provided immediate attention is directed toward making the nécessary
répairs. In the event the affected assemblies cannot be retu:ned
to service within this specified period the reactor will be
brought to hot shutdown condit%?ns.

4. The provisions of Specificatioﬁs 3.12.C.1 and 3.12.C.2 shall not apply
during physics tests in which the assemblies are intentionally
misaligned. |

5. The insertion limits in TS Figure 3.12-2 apply:

a. If an inoperable full-length rod is located below
the 200 step level and is.capable of being

tripped, or
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b. - If the full-length rod is located below the

30 step level, whether or not it is capable

of being tripped.
If an inoperable full-length rod cannot be located or if the
inoperable full-length rod is located above the 30 step level

and cannot be tripped, then the insertion limits in TS Figure

If a’full-length rod becémés inoperable and reactor operation

is continued, the potential ejected rod worth and associated
transient power distribution peaking factors shall be determined
by analysis within 30 days. The analysis shall include due
allowance for non-uniform fuel depletion in fhe neighborhood

of the inoperable rod. If the analysis results in. a more
limiting hypothetical transient than the cases reported in the
safety analysis, the unit power level shall be reduced to an

analytically determined part power ievei which is comsistent

3.12-3 apply.
7.

with the safety analysis.
Core Quadrant Power Balance:
1.

If the reactor is operating above 75% of rated power with one excore
nuclear channel out of service, the core quadrant power balance shall
be determined:

a. | Once per day,‘and

b. After a change in power level greater than.lo% or more than 30

inches of control rod motion.




.
’ - .
N _

TS 3.12-10

2. The core quadrant power balance shall be determined by one of the
following methods:
a. Movable detectors (at least two per quadrant)

b. Core exit thermocouples (at least four per quadrant)

E. Inoperable Rod Position Indicator Channels

1. If a rod position indicator channel is out of service, then:
a. For operation between 50% and 100% of rated power, the
'position of the RCC shall be checked indirectly by core.
iﬁstrumentaton (excore detector apd/or thermocouples
. and/or movable incore detectors) every shift or subsequent
to motion of the non-indicating rod éxceeding 24 steps,
whichever occurs first.
b. During operation below 50% of rated power, no special moni-
tor1ng is required.
2. Not more than one rod position indicater (RPI) channel per group
nor two RPI channels per bank shall be permitted to be inoperable

at any time.

F. Mlsallg;gd or Dropped Control Rod

1. If the Rod Position Indicator Channel is functional and the
associated full length control rod is more than 15 inches out
of alignment with its bank and cannot be realigned, then unless
the hot channel factors are shown to be within &esign limits as

specified in Specificétion 3.12.B.1 within 8 hours, power shall be

reduced so as not to exceed 75% of permitted power.
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2. To increase power above 75% of rated power with a full-length

control rod more than 15 inches out of alignment with its bank, |
an analysis shall first be made to determine the hot channel
factors and the resulting allowable power level based on

Section 3.12-B. |

Basis

The reactivity control concept assumed for operation is that reactivity changes
accompanying changes in reactor power are compensated by control rod assembly

motion. Reactivity changes associated with xenon, samarium, fuel depletion,

and large changes in reactor coolant temperature (operating temperature to |
cold shutdown) are compenséted for by changes in the soluble boron concen-
tration. During power operation, the shutdown groups are fully withdrawn

and contr&l of power is by the control groups. A reactor trip occurring

- during power operation will place the reactor into the hot shutdown condition.
The control rod assembly ipsertion limits_provide for achieving hot shutdown
by.reéctor trip at any time, assuming the highest worth control fod assembly
remains fully withdrawn, with sufficient margins to meet the assumptions used
in the accident apalysis. In addition, they provide a limit on the maximum
inserted rod worth in the ﬁnlikely event of a hypothetical assembly ejectiog
and provide for acceptable nuclear peaking factors. The limit may be deter-
mined on the basis of unit startup and operating data to provide a more

realistic Yimit which will allow for more flekibility in unit operation and
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still assure compliance with the shutdown requiremént. The maximum shut-
down margin requirement occurs at end of core life and is based on the
value used in the analysis of the hypothetical steam break accident. The
‘rod insértion limits are based on end of core life conditions. The shut-
- down margin for the entire cycle length is established at 1.77% reactivity.
All otheg accident analysis with the exception of the chemical and volume
control system malfunction analysis are based on 1% reactivity shutdown
margin. -

Relative positions of control rod banks are determined by a specified control
rod bank overlap. This overlap is based on the consideration of axial
power shape conﬁrol.
The specified control rod insertion limits haﬁe been revised to limit the
potentiél ejected rod worth in order to account for the effects of fuel
densification.
The various contfol rod assemblies (shutdown banks, conttrol banks A, B,
. C, and D) are each'to be moved as a bank; that is, with all assemblies in
the bank within one step (5/8 inch) of the bank position. Position
‘indication is provided by two methods: a digital count of actuating pulses
which shows the demand position of the banks, and a linear position
indicator, Linear Variable Differential Transfofmer, which indicates the
‘actual assembly position. The position indication accuracy

of the Linear Differential Transformer is\approximately +5% of span

(+ 7.5 inches) under steady state conditions. The relative accuracy of
the linear position indicatof is such that, with the most adverse errors,
an alarm is actuated if any two assemblies within a baﬁk deviate by more

than 14 inches. In the event that the linear poisition indicator is not
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in service, the effects of malpositioned conﬁrol rod assemblies are obser-

able from nuclear and process information displayed in the Main Control Room
and by core thermocouples and in-core movable detectors.. Below 50% power,

po special monitoring is required for malpositioned éontrol rod assemblies

with inoperable rod position indicators because, even with an unnoticed complete
assembly misalignment (full length control rod assembly 12 feet out of align-
ment with its bank), operation at 50% steady state power does not result in

exceeding core limits.

The specified control rod assembly drop time is consistent with safety analyses

that have been performed.

An inbperable control rod assembly imposes additional demands on the operators.
The permissible number of inoperable control rod assemblies is limited to one
in order to limit the magnitude of the operating burden, but such a failure

would not prevent dropping of the operable control rod assemblies upon reactor

trip.

Two criteria have been chosen as a design basis for fuel performance related to
fission gas release, pellet temperature, and cladding mechanical properties.
First, the peak value of fuel centerline temperature must not exceed 4700°F.
Secoﬁd, the minimum DNBR in the core must not be less than 1.30 in normal

operation or in short term transients.
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In addition to the above, the peak linear power density and thé nuclear enthalpx
rise hot channel factor must not exceed their limiting values which result from
the large break loss of coqlant accident analysis based on the ECCS acceptance

criteria limit of 2200°F on peak clad temperature. This is required to meet the

initial conditions assumed for the loss of codlant accident. To aid in specifying

. the limits of power distribution, the following hot channel factors are defined:

FQ(Z), Height Dependent Heat Flux Hot Channel Factor, is defined as the maximum
local heat flux on the surface of a fuel rod at core elevation Z divided by the
average fuel rod heat flux, allowing for manufacturing tolerance on fuel

pellets and rods.

Fg, Engineering Heat Flux Hot Channel Factor, is defined as the allowance on

heat flux required for manufacturing tolerances. The engineering factor allows
for local variations in enrichment, pellet density and diameter, surface area.
of the fuel rod, and eccenﬁricity of the gap between pellet and clad. Combined
statistically the net-effect is a factor of 1.03 to bé applied to fuel rod

surface heat flux.

FﬂH, Nuclear Enthalpy Rise Hot 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 for both LOCA and non-LOCA considerations.
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It should be noted that the enthalpy rise factors are based on intergrals and
~are used as such in the DNB and LOCA calculations. Local heat fluxes are
obtaiﬁed by using hot channel and adjacent channel explicit power shapes which
take into account variations in radial (x-y) power shapes throughout the core.
Thus; the radial power shape at the point of haximum heat flux is not necessarily
directly related to the enth#lpy rise factors.  The results of the loss of
coolant accident analyses are conservative with respect to the ECCS acceptance
criteria as specified in 10 CFR 50.46 u;ing an upper bound envelope of 2.18

times the hot channel factor normalized operating envelope given by TS Figure

3.12-8.

When an FQ measurement is taken, measurement error, manufacturing tolerances,
and the effects of rod bow must be allowed for. Five percent is the
appropriate allowance for measurement error for a full core map (240 thimbles
monitored) taken with the movable incore detector flux mapping system, three
percent is the appropriate allowance for manufacturing tolerances, and five per-
cent is the appropriate allowance for rod Bow. These uncertainties are
statistically combined and fesult in a net increase of 1.08 that is applied to
the measured value of F,..

Q

In the specified limit of FﬂH there is an eight.percent allowance for uncer-
tainties, which means that normal operation of the core is expected to result
in F§H £ 1.55 (1+0.2 (1-P))/1.08. The logic behind the larger uncertainty
in this case is that (a) normal perturbations in the radial power shape
(e.g., rod misalignment) affect F§H’ in most cases without necessarily

affecting FQ’ (b) the operator has é direct influence on F, through movement

Q
of rods and can limit it to the desired value; he has no direct control
over F,., and (c) an error in the predictions for radial power shape, which

may be detected during startup physics tests and which may influence FQ’ can
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between the top and bottom halves of two-section excore neutron
detectors. The flux difference is a measure of the axial offset
which is defined as the difference in normalized pbwer between

the top and the bottom halves of the core.

.The permitted relaxation in F§H with decreasing power levél allows radial
power shape changes with rod insertion to the insertion limits. It has

been determined that provided the above conditions 1 through 4 are observed,

this hot channel factor limit is met.

A recent evaluation of DNB test data obtained from experiments of fuel

rod bowing in thimble cells has identified that the reduction in DNBR due

to rod bowing in thimble cells is more than completely accommodated by

existing thermal margins in the core.design. Therefore, it is not nec-

essary to continue to apply a rod bow penalty to FﬂH'

The procedures for axial power distribution control are designed to mini-

mize the effects of xenon redistribution on the axial power distribﬁtion
.duriné loéd-follow méneuvers. Bﬁéically; control oflfluxidifference is

required to limit the difference between the current valﬁe of flux dif-

fgrénce (AI) and a reference value which corresponds to the full power
equilibrium value of axial offset (axial offset = Al/fractional power).

The reference value of flﬁx difference varies with power level and burnup,

but expreésed as axial offset it varies only with burnué.

The technical specifications on power distribution control given in Specification
3.12.B.4 together with the surveillance requirements given in Specification
3.12.B.2 assure that the Limiting Condition for Operation for the heat flux hot

channel factor is met.
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be compensated for by tighter axial control. Four percent is the appropriate
allowance for measurement uncertainty for FﬁH obtained from a full core map
(240 thimbles monitored) taken with the movable incore detector flux mapping
system.
Measurement of the hot channel factors are required as part of staftup physics
tests, dufing each effective full power month of operation, and whenever
abnormal power distribution conditions require a geductidn of core power to
a level based on measured hot channel .-factors. The incore map taken following
core loading provides confirmation of the basic nuclear design bases including
proper fuel loading patterns. The periodic incore mapping provides additional
assurance that'the nuclear design bases remain inviolatg and identify opera-
tional anomalies which would, otherwise, affect these bases.
For normal operation, it has been determined that, ﬁrovided certain condi-
tions are observed, the enthalpy rise hot channel factor F§H limit will
be met.v These conditions are. as foliows:
1. Control rods in a éingle bank move together with -no individual
rod insertion differing by more than 15 inches from the bank
demand positign. An indicated misélignment limit of 13-§teps
precludes a rod misalignment no greater than 15 inches with
consideration of maximum instrumentation error.
2. Control rod banks are sequen;ed with overlapping banks as shown
in TS Figures 3.12-1A, 3.12-1B, and 3.12-2. |
3. ' The full length control bank insertion limits are not violated.
4. Axial power distribution control procedures, which are given in
terms of flux diffefence control and control bank insertion

limits are observed. Flux difference refers to the difference
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The targetl(or refefence) value of flux difference is determined'as
follows: At any tiﬁe that equilibrium xenon conditions have been estab-
lished, the indicated flux difference is noted with the full length rod
control bank more than 190 steps wi;hdrawn (i.e., normal full power operé-
tiné position appropriate for the time in life, usually withdrawn farther
as burnup proceeds). This value, divided by the fraction of full power
at which the core was operating, is the full power value of the target
flux difference. Values for all other core power levels are obtained by
multiplying the full power value by the fractional power. Since the indi-
cated equilibrium value was noted, no allowances for excore detector

error are necessary and indicated deviation of +5% AI are pefmitted from
the indicated reference value. During périods where extensive load
following is required, it may be impractical to establish the required
corelconditions for measuring the target'flux difference every month.

For this reason, the specification provides two methods for updating the
target flux difference. )

'Strict control of the flux difference (and ;od position) is'not as neces-
sary during part power operation. This is because xenon distribution
control at part power is not as significant as the control at full power and
allowance has been made in predicting the heat flux peaking factors for less
strict control at pért power. Strict control of the flux difference is not
always possible during certain physics tests or during excore detector

‘ - ‘calibrations. Therefore, the specifications on power distribution control

are less restrictiVe during physics ﬁests and excore detector calibrations;

this is acceptable due to the low probability of a significant accident

occurring during these operations.




In some instances of rapid unit power reduction automatic rod motion will

TS 3.12-19

cause thé flux difference to deviate from the target band when the reduced
power level is reached. This does not necéssarily affect the xenon dis-
tribution sufficently to change the envelope of peaking factors which

can be reached on a subsequent return to full power within the target
band; however, to simplify the specification, a limitation of one hour in
any period of 24 hours is placed on operation outside the'band. This
ensures that the resulting xenon distributions are not significantly
different from those resulting from operation within the target band.

The instantaneous consequences of being 6utside the band, provided rod
insertion limits are observed, is not worse than a 10 percent increment
in peaking factor fér the allowable flux difference at 90% power, in the
range + 13.8 percent (+10.8 percent indicated) where for every 2 percent
below rated power, the permissible flux difference boundary is extended
by 1 percent.

As discussed above, the essence of the procedure is to maintain the xenon
distribution in the core as close to the equilibriuh full pbwer condition
as possible. This is accomplished, by using the boron system to position
the full length control rods to produce the required indicated flux dif-

ference.

A 2% quadrant tilt allows that a 5% tilt might actually be present in the

core because of insensitivity of the excore detectors for disturbances

near the core center such as misaligned innmer control rod and an error
allowance. No increase in FQ occurs with tilts up to 5% because misaligned
control rods producing such tilts do not extend to the unrodded plane,

where the maximum"FQ occurs.
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The written report shall include, as a minimum, a completed

copy of a licensee event report form. Information provided

on the licensee event report form shall be suppiemented, as

needed, by additional narrative material to provide éomplgte

explanation of the circumstances surrounding the event.

(1

(2)

Note:

(3)

(4)

Reactor protection system or engineering safety feature
instrument settings which are found to be less conserv-
ative than those established by the technical specifica-
tions but which do not prevent the fulfillment of the
functional requirements of affected systems.

Conditions leading to operation in a degraded mode
permitted by a limiting condition for operation or
plant shutdown required by a limiting condition for
operation.

Routine surveillance testing, instru&ent ;aiisratio;;

or preventative maintenance'which.requiré sysﬁem

configurations as described in items 2.b(1) and 2.b(2)

" need not be reported except where test results themselves

reveal a degraded mode as described above.

Observed inadequacies in the implementation of-administra-
tive or procedural controls which threaten to cause reduc-
tion of degree of redundancy provided in reéctor protec-
tion systems or engineered safety feature systems.
Abnormal degradation of systems other thén those specified

in item 2.a(3) above designed to contain
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3.12 CONTROL ROD ASSEMBLIES AND POWER DISTRIBUTION LIMITS

Applicability

Applies to the operation of the control rod assemblies and power digtri-

butiom\limits.

Objective

To ensure core\ suberiticality after a reactor trip, a limpdit on potential
reactivity insertdons from hypothetical control rod asSembly ejection,

and an acceptable coxe power distribution during poWwer operatiom.

Specification

A. Control Bank Iﬁsertion Limits o
1. Whenever the reactor is writiczl, except for physics tests and
 control rod assembly exercijes, the shutdown control rods shall
be fully withdrawm. i o .

2. Whemever the reactor ¥s critical, \except for physics tests and
cﬁncrol rod assemb Yy e#erciggs; the ftll lenéth c§n£r01 rod
banks shall be Inserted no further than the appropriate limit
determined by core burnup shown on TS Figures 3.12-14, 3.12-1B,
3.12—2,_0 3.12-3 for three-loop operation and\ TS Figures 3.12-44,
3,i294:, 3.12-5, or 3.12-6 for two-loop operatio

3. The/limits shown on TS Figures 3.12-1A through 3.12-§ may be
Zevised on the basis of physics calculations and physics data
obtained during unit‘sggrtnp and subsequent operation, in
accordance with the following:

2. The sequence of withdrawal of thg controlling banks, when
going from zero to 100%Z power, is A, B, C, D.

b. An overlap of control banks, consistent with physics cal=~

—Anendment-Nov—20—
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culations and physics data obtained during Unit Startup and subsequent

operation, will be permitted.

3., The shutdown margin with allowance for a stuck control rod assembly

shall Se greater than or equal to 1.77% reactivity under all steady-

. .
Or DLVAILLS C9is,

"

stafe cperailon conditions, excapt

sm oznrg

Iz Lo
full power, including effects of axial power distribution. /The shut=-
down marin as used here is defined as the zmount by whign the reactor
core.would Be suberitical at hot shutdown conditions TangSA7OF)

if all control \tod assemblies were tripped, assumixg that the highe;c
worth control. rod \assembly remained fully withdZawn, and assuming

no chaages in xenon, dr boron.

Whenever the reactor is subenjtical, except fof physics tests, the critical.

rod position, i.e., the rod posigion at whigh criticalicy would be achiazvad
if the control rod assamblies wera withdfawn in normal sequeace with nc
other reactivity changes, shall not b lower than the imsertion lizmic Zzcr

zero powar.

Deleted

Insertion limits do noZ apply during physics tests o\ during pericdic
axercise of individdal rods. However, the shutdown marin indicataZ zbcve
must be maintaindd except for the low power physics test td\ measure control

- rod worth and/shutdown margin. For this :e#c the reactor may We critical
with all b4t one full length coﬁtrol rod, expected to have thz highest

worth, Anserted.
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- B. Powep/Distribution Limits

1/ At all times except during low power physics tests and\ implemen-

tation of 3.12.B.2.b.(2), the hot chanmel factors defined in the

basis must meet the following limits:




3.

Uniz 1

Fq(2) < 2.05/B x K(2) for

&>
G

FQ(Z) £ 4.10 x K(2) for F < 0.5

> 0.5

. |
Foy < 1.55 (1 +0.2(1-2)) x T(8D)

R\ 7 EZSC:: < 1.38/P
FNAE gé‘ < 1.45/P
where P

R(Z) is the\function given in TS Figure 3.12-82 fof Unit

3.12-8b for Un){ 2, Z is the core height locatin of Fq,

the fraction of rated power at which the

Uniz 2

IS 3.12-4
—S—316~56-

Fq(Z) £ 2.19/2 x R(Z) for 2 > 0.5
Fq(Z) < 4.38 x K(2) for P < 0.5

Py, < 1.55 (1+0.2(1-P)) x T(EU)

"
N |Loca .
AE|assm. £ 147673
B Bl IE W27

AB|Rod

re is operating,
! .

1 a2nd Figure

and T@EU) is

the interim thimble cell rod bow penalty on :ﬁﬂ given in TS Figuze

3.12-9.

Prior to exceeding 75Z power followizng each core lozding, and during

each effective full power donth of/operation thereafter, power distribu-

tion maps using the movable datfcror system, shzll be made to confirm

that the hot channel factor Aimids of this specificzation are sétiéfied.

For the purpose of this

dnfirmation:’

The measurement of total pezking f2¢tor, Fiieas 'shall be increased

by'eight.perce- to ‘zccount for mamufac¢turing tolerances, measuze-

ment error,/and the’'effects of rod tow.

he measurement of enthalpy

rise hot chaﬁne; factor, the hot assembly edthalpy rise factor,

N [Toga - '
‘AEI Sn.

Mmeasured hét.channellfac:ar eﬁceeds'its limit spe

, and the hot rod enthalpy rise facto

B oo shall be
, :

X TAH

~ingreased by four percent to account for measdrem-n:.gtror. If,any

ed under

3.12.5,1, the reactor power and high neutron flux trip ,e:poin‘

shall be reduced until the limits under 3.12.B.1 are met. \If the

"hot channal factors canmot be brought to within the limits lfsted

below witkin 24 hours, the Overpower AT and Overténpeéa:ure AT

trip setpoints shzll be similarly reduced.
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(Unit 1)

The reference equilibrium indicated axial flux difference ({called ,
the target flux difference) at a given power level P,, is that //ﬁ
indicated axial flux difference with the core in equilibriuﬁ Xenon
conditions (small or no oscillation) and the control rods tore than
180 steps withdrawﬁ. The target flux difference at any/other power
level, P, is equal to the target value of P multipliéd by the ratio,
P/Po. “the t#rget £lux differencé shall be measupéd at least once
per equivalent full power quarter. The targey flux difference must
be updated duding each effective full powei month of operation
either by actual \neasurement, or by lingar interpolation using the
mo#c recent value and the value pred¥cted for the end of the cycle

$

life.

" Except as modified by 3.127B.44a, b, ¢, or d.below, the. indicated . -14%#

axial'flux.difference shall/be maintained within a *5Z band about

the target flux differends (defimes the target band on axial flux

differsnce).

a. At a power leve greager-thaﬁ 88 pexcent of rated power; if —k&?—
the indicatsd axial flux difference dexiates from its :arget.
band, wighin 15 minutes either restore theé indicated axial flux
diffeybnece to within the target band, or reddce thé reactor
poyer to less than 88 percent of ratad power.

b./At a power lével no greater than 88 percent ofAra:-- po&er,

(1) The indicated,axial flux difference may devizte
from its target band for a maximum of one hour

(cumulative) in any 24-hour period provided the

flux difference is within the limits shown on Figure 3.12-10. ‘%fﬁ“

—Amnendment—Nov—495—FOnic—1-
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(Unit 2)
3
The raference equilibrium indicated axial flux diffesrence (called

the target flux differsnce) at a2 given powesr level Py, is that .
. !
k) ] 3 - I3 - - a 3 ) ry //'
indicated axial flux difference with the core in equilibrium xénon
/r'

A . , /
conditions (small or no oscillation) and the control rods more than

. . /
1908 steps withdrawa. The target flux difference at aiz/other power

lavel)\ P, is aqual to the target value at Pg zultiplied by the ratio,

u

/5. Tde targec flux difference shall be measurpd at least once per
ecuivalent Sell pcwer'qﬁarter. The cargat flux/:iffarance nust be

==czzad Zuzizzgach effective full powar mogth of operation aither ‘
o7 acousl zaszsctra2ent, or by linear interpelztion usiﬁg the most

zzcs=nt valus z=d the walue predicted for the end of the cycle lifa.

T=zcept zs z0dified by 3N2.B.4.2, ¥, c, or d balow, the indiczted

2 e =

zxizl flux difference shall\be mz2intained withino a +#53% band about

B

e targat f£lux difference (defines the target band on axizl flux

iffere=zca). - .. .

[

[

ALt 2 pover level g gater than 90_pe:cent of ;a:ad power, if -4—65
:ﬁe indicated akial flux differemce\deviztes from its target
band, within/1l5 minutes either restcreithe indicated axial fluz
diffarergl to within the target band, or educe the rsactor power
to le than 90 perceant of rﬁted povwar.
bs At A power level no greater than 90 perceat of wated power,
(1) The indicated axial flux diffesrapce may devia %
from its target band for 2 maxizum of ome hour
(cuzula:ivg) in any 24-hour pericd provided the

flux difference is within the limirs shown om Figurae 3\12-10.
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TS 3.12-6
—5—0—75
(Unit 1)

One minute penalty is accumulated for each one minute of operation

outside of the target band at power levels equal to or above
50% of rated power.

If 3.12.B.4.b(l) is violated, then the reactor power shall
be reduced to less than 507 power within 30 minutes  apd

the high neutron flux setpoint shall be reduced to #o
greater than 557 power within the next four hours/

A power increase to a level greater than 88 pepfent of rated
power is contingent upon the indicated axizl £lux diffarence
being within its target band.

Nrveillance testing of the Powar Range Meutron Flux
Changels may be performed pursuant tofable 4.1-1 provided
the indicated AFD is maintained witffin the limits of Figure
3.12-10.\ A total of 16 hours of dperation may be accumlated
with the ARD outside of the tapfet band during this testing
without penal{y deviatiom. -
power level no greater thax 56 percent of rate& power,

The indicated axial flux/difference may deviate from its
target band.

A power increase to/a \evel greater than 50 percent of
rated power is cgdtingenX upon the indicated axial flux
differsnce not being ocutside its target band for more

than one houy’ accumulated pedalty during the preceding
24=hour period. One half minutk penalty is accumulated

for ‘eacl/one minute of operation dutside of the target band
at power levels between 157 and 50% of rated power.

d. The axiaX flux difference limits of Specifixations 3.12.B.4.a,

b, and/c may be suspended during the performahge of physics tests

: pro

/(2)

ded:

The power level is maintained at or below 854 of rated power, and .-

The limits of Specification 3.12.B.l are maintained.

The power level shall be determined to be < 857 ®f rated power

at least once per hour duriﬁg physics tests. Verifigation

that the limits of Specification 3.12.B.1 are being mecr shall:

be demonstrated through in-core flux mapping at least onge per
12 hours. ' '
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S—36—20~
(Unit 2)

Ore minute penaly is accumulated for each one minute of
operation outside of the target band at power levels equal

to or above 50% of rated power. a

(2) 1If 3.12.3.4.b(1) is violated, then the reactor power shall

be. reduced to less than 50% power within 30 minutes d

the high neutron f£lux setpoint shall be reduced tg/ne
greater than 537 power within the next four hours.

3) A power incresse to a lavel greater than 90 péreent of rated *_65
powar is contingent upon the indicated axi-f/flux difference

aing within its target band.

- (4) Suxreiilznce testing of the Power Rangé Neutron Flux

Ch==X=ls may be performed nursuaﬂt 6 Table 4.1-1 provided
tta I=Ficated AFD is maintained w#thin the limits of Fleure
3.12=-I0.\A total of 16 hours of operation may be accumulated
wizh ;he R outside of the térget band during this testing
- witheout penaldy deviaticn.

At 2 power level mo 2geatar tHan 50 percent of rzted power,

(1) Tze indicated axia¥ fltx difference may deviate from its
target band, |

(2) A power imcrease fo a level greater than §Q'perc§gt of
Ara:ed power .is £Lontingent\upon the indicatedq axizl flux

fference ngt being cutside its target band for more

than one hdur accunulated pemalty during the preceding
24=hour feriod., One hzlf minute\ penalty is accumulated
for egzth one minute of operation owtside of the target band
at power levels between 157 and 50% &f rzted power.

The axfal flux difference limits of Specifidations 3.12.B.4.a2,

b, #4d ¢ may be suspended during the performange of physics tasts

provided: N »

(1) The power level is maintained zt ot below &85X\of rated power,
and N\

(2) The limizs of Specification 3.,12.B.1 are maintaized.
The power level shall be deterzined to be < 85X of raged
power at least omce per hour during physics tests. Ve 1;'-
cation that the limits of Specificatiom 3.12.3:1 are bein
met shall be demoustrated threough in—core £lux mapping at

least omce per 12 hours.

e ————— ————— e
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Alarms shall normally be used to indicate the deviations from
the axial flux difference reqﬁirqnents in 3.12.B.4.a and the
flux difference time limits in 3.12.B.4.b and ¢, If the alarms ére
Qut of service temporarily, the axial flux difference shall X¥e
logged, and conformance to the limits assessed, every hoyé for
the fixst 24 hours, and half-hourly thereafter.

The indichted axial flux difference for each excorg¢/channel

shall be monitored at least once per 7 days whery the alérm is

operable and at\least once per hour for the fArst 24 hours after
restoring the alarm to operable status.

The allowable quadrank to average powey’ tilt is 2.0%Z.

If, except for physics and »od exercise testing, the quadfaﬁt

to average power tilt exceeds/2%, then:

a. The hot chanmel factorg shall \he determined within 2 hours
apd the power level adjuéted to meet the specification of
3.12.8.1, or '

b. If the hot channel factors are not detexmined within two
hours, the/power level and high neutron fIyx trip sgtpoin:
shall b€ reduced from rated power, 27 for eacQ ﬁercent of
quadfant tilt.

C. £ the quadrant to average power tilt exceeds #107Z,\the
power level and high neutron flux trip setpoint will bk
reduced from rated power, 27 for each percent of quadrant

tile.




TS 3.12-8
-2 6~F6
7. 1If, except for physics and rod exercise testing, after a furthgr
period of 24 hours, the power tilt in 3.12.B.5 above is not cor-
rected to less tham 2%:
a. Lf design hot channel factors for rataed power are not
exceeded, an evaluation as ﬁo the cause of the disgfepancy
shi be q;de and reporﬁed as a reportablz occupfence to

the Nigeclear Regulatory Commissiom.

b. If the dasign hot channel factors for rated power are exceeded

and the power 1is greater than 107%, the HNuclear Regulator&
Commission sha be notified and the/Nuclear Overpower, Cver-
power AT and Overtemperature AT $fips #hall be reduced one
percent for each percent the hot channél factor exceeds the
'r;:ed power design valuesg.

e. If the hot channel factgpfs {re not detaermimed the Nuclear
Regulatory Commission’ shall be\potified and‘thé Overpower
AT and Overtemperazture AT trip sektings shall be reduced by
the equivalent Aof 22 power for every\lZ quadrant to average
paower tiit.

C. Inoperable Contrpl Rods

1. A control/rod assembly shall be considered inoperajle if the
assembly cannot be moved by the drive mechanism, or the assembly
Te s misaligned'frcm its bank by more tham 15 inches.\ A

~length control rod shall be considered inoperable if Igs

rod drop time is greater than 1.8 seconds to dashpot entry.

No more than one inoperable control reod assembly shall be per-

mitted when the reactor is critical.

3. If more than one control rod assembly in a given bank is out of

service because of a single fallure extermal to the individual

rod drive mechanisms, i.e. programming circuitry, the provisioms

Ammmes dumcaee = T LY 4
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of 3.12.C.1 and 3.12.C.2 shall not apply and the reactor may

remain critical for a period not to exceed two hours provided

immediazae attenzion L8 direccted toward making the nocessary

repairs. In the event the affected assemblies cannot be/returned

to\sarvice within this specified period the reactor wjill be
brougt t§ hot shutdown conditions.

4. The provigions of 3.12.C.1 and 3.12.C.g shall t apply’during
physics :est~%in which the assemblies are inténtionally misaligned.

5. If an inoperab' full-length rod is locatéd below the 200 stap

level and is capab‘e-of being tripped,/or if the full-length rod

is located below the 30 step level fhether or mot it is capabla

of being tripped, then the inseyfion limits in TS Figura 3.12-Z

apply.

6. If ua inoperable full-length rd cannot be locazad, or if tha
inoperable full=-length Tod is lochted above cﬁé §0Astep laval
and cannot be trippgd, then the inseXtion limits in TS Figurs
3.12-3 apply.

7. Delsted

8. Ifa¢€ -lené:hvrod becomes incperable and reachpr operation
is cpntinued the potential ejected rod worth and asSpciated
transient power distribution peaking factors shall be Yetermized
by‘analysis within 30 days. The analysis shall include dye
allowance for non-uniform fﬁel depletion in the neighborhoed
of the inoperable rod. If the analysis rasults in a mors
liniting aypothetical transienc than the cases reported in the
safery analysis, the unit po&e: ievel shall be raduced to an

Amendment—No—S0——Unit1
—Amendment—Ne—49——tnit—2-
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analytically determined part power level which is consistent
wich the safety analysis.

D. I tha raacooar is operating above 75% of vatad peowar with ome Aucorsz

After a hange in power lavel géeater than 107 or more :hén 30
inches of oqutrol rod motion.
The core quadrant ‘Rower balance shall be degermined by one of the
followinag methods:
1. Movable detectors (aX least two pgr quadrant)

2. Core exit thermocouples\(at least four per quadrant)

E. Inoperable Rod Position Indicaxgr Channels

1. If a rod position indicagbr channel is out of service then:

a. For operation between 507 and 100% of ratedApower, the

position of the RCC shal; be chagked indirecﬁly by ﬁcra
iﬁstrugenﬁa ion (excore detector ani/or thermocouples

and/or mdvable incore detectors) evern shift or subsequent
to mofion, of the non—-indicating rod, exoeeding 24 steps,
wihichever occurs first.
During operation below 50% of rated power no s

toring is required.

at any zize.

zned ar Dropved Control Rod

1. If ths Rod Position Indicator Chamnel is functiomal and the

associacad full lengeh concrol rod is moras thaa
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15 inches out of alighment with its bank and cannot be realigngd,
then unless the hot channel factors ars shown to be within gesign
limits as specified in Secction 3.12.B.1 within § hoﬁrs, gowear
3hall be reduced so as not to exceed 757 of permitted/power.

2. To crease power above 757 of ratad power with a
full léqggth control rod moras ch;n 15 inches out/of alignment
with its Dank an analysis shall first be madé to determine the
hot channel facrors and the resulting alldwable power level

based on Sectiom\ 3.12.B.

Basis

The reactivity control concept assumed f£Or operation is that reactivi:y changes

accompanying changes in reactor powey/are compensated by control rod zssacbly
motion. Reactivity changes assocjated\with xenon, samarium, fuel dznlztion,

and large changes in reactor c-o;ant temperature (bperaiiig'tempefﬁzﬁra o

cold shutdown) are compensaged for by changeg in the soluble boron concen-
_ tration.  During power operation, the shutdown groups are .fully wi:hﬁ:swn

and control of power ¥s by the control grdups. A Xxeactor trip occursiag

during power operafion will place the reactor into the hot shutdown ceondizion.

The control rod assembly insertiom limits provide for acineving hot shutdown
by reactor frip at any time, assuming the highestiworth contgol rod assembly
reﬁains fully wi:hdrawn, with suffiﬁient margins.to meet the assumptions used
in thd accident analysis. 1In addition, they provide a limit on tRe maximum
ertéd rod worsh in the unlikely event of a hypothetical assembly 3jectionm,
and provide Ior acceptable nuclear peaking factors. The limic may be dager- |
mined on She bzsis of unit startup and operating data. to pfovidé a wore : Y

realistic limit which will allow for more flexibility 'in unit operation and
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still assure compliznce with the shutdown requirement. The maximum shut-
down margin requiremant occurs at end of core life and is based on the
Walue used in the analysis of the hypothetical sﬁeam break accident. The
rod\insertion limits are based on end of core life conditions. The shup?

re cycle lemgth

>

wity

re

downm =maggln for the en:t

W
(A4

s establishad at 1.77% roezt

.
e

All other\gccident analyses with the exception of the chemical ang volume

control systap malfunction analysis are based on 1% reactivity/shutdown

margin.,

Relative positions \Qf control rod banks are datermined b¥ a specified control
rod bank overlap. Thds overlap is based on the consjfieration of axial

power shape control.

The specified control rod i er:ion limits havg been ravisad to limit the

potential ejected rod worth inorder to accgunt for the effects of fuel

!
densification.
The various control rod assemblies (Sjfutdown banks, centrol banks A, 3,

C and D) are each to be moved as a/bank,\that is, with all assemblies ia

the bank within one step (5/8 igch) of the »anévposition. P&sition
indicazion is providéd by twg metﬁods? a digixal count of actuatinz pulses
which shows the demand podition of the banks and 5 linear position
indicator, Linear Varidble Differential Transformer, \which indicaces tha
actual assembly position. The position indication accu écy

of the Linear Differsntial Transformer is approximately +5 of span

-(+7.5 inches) under steady state condi:iqns. The relative adguracy of

the lineaZ position indicator is such that, with the most adver3e errors,
an alsés is actuated if any two assemblies within a bank deviate by more
thad 14 inches. Ia the avent that the linear pbsiticnlindicator is ndg

n servica, the eilacts of
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ralpositioned control roé assemblies are chservable from nuclear and process//

e
formation displaved in the Main Centrcl Rocm and by core thermocouples énd
in=gora mevakle datecters. Belcow 5C7 power, no special monitoring is pequired

for =wlvositioned contrel rod assemblies with inoperable reod positio indicators

Timmemany .
S v Juod-1 4 Bl

L geese o m eyl geen mem T A mmoap
Qi LN CLeEL COoTTRANE LEET

(full leng®™ control rod assembly 12 feet out of aligmment with j£s bank) cperz-

tion at 5C% jteady state power dees not rasult in exceeding cofe limits.

The specified comtrol rod zssezbly drop time is comsistenf with safety analyses
that have been perfygrmed.

An inoperable ceontrol rdd assembly imposes additigfial demands on the operators.
The permissible number of Ynoperable control rog assémblies is limited tc one
in order to limit the magnitide cof the operating bturden, but such a Zailure
would not prevent dropping of e operable ALontrel rod asserblies uﬁcn reactor

trip.

Twe criteriz have been chosen 2s a dasign basis for fuyel pesriormancs rzlzted to

fission gzs release, pellet tempepAhture \and cladding meckaznical propertiszs.

First, the peak value of fuel cphiterline temperature must nct ewceed L7I2°97,
Seccnd,  the minimum DNER in tHe core must nol be less than 1.30 in nozza:

operation or, in short term Aransients.
In addition tc the aboye, the pezk linear power density, the nuclaar exnthzalpy rise

hot channel factor, 4And the hot assestly enthalpy ris OT must not =xseed

O n
"

their limfiting vajlies which resulc from the large ss of coolang zccident

analysis based gn the ECCS acceptance criteria limit of 22QC°F on pezk clad
texperature. /This is required to meet the initizl cornditions assumed Zoz the
loss of coglant accident. To 2id in specifying the limits on power distributica

the follgfring hot channel factors are defined.
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FQ(Z), Height Devendent Heat Flux Hot Channel Factor, is defined as the maximum

local heat flux on the surface of a fuel rod at core elevationm 2 divided by th

awerage fuel rod heat flux, allowing for manufacturing tolerances on fuel

pelldgs and rods.

heat flux required for manufacturing tolerances. The engineering factor allous

for local varfstions in enrichment, pellet demsity and diameterf surface area

of the fuel rod and eccentricity of the gap between pellet afd clad. Combined

statistically the nek effect is a factor of 1.03 to be applied to fuel rod

surface heat flux.

F¥ | Nuclear Enthalpy Rise ined as the ratio of the

AR’ ot Channel Factor,. is

integral of “linear power alony the rod with the Aighest imtegrated power to the

average rod power for both LOCA

LOCA
AH|Assm-

.0f the integral of linear power along

dinﬁn—LOCA' opsiderétions.

, Hot Assembly Nuclear EntRalpy se Factor, is defined as the ratio

e assembly with the highest integrated
power toqthe average assembly power
It should bé noted that the enth py rise fadtors are bgsgd~ou integrals and
) cal . Local-ﬁeat.fluxeﬁ are

Aéré used ds such in the DNB apd LOCA calculatio

licit power shapes which

obtained by using hot changel and adjaéent channel
take into account variayions in radial (x~-y) power shaRes throughout the core.
THus, the radial po& T shape at the point of maximum heat\ flux is not necessarily

directly related Yo the enthalpy rise factors. The results Qf the loss of

~——

coolant accidexdr analyses are conservative with respect to the \ECCS acceptance

" eriteria as/specified in 10 CFR 50.46 using an uﬁper bound envelo of 2.05
(Unit 1)/or 2.19 (Unit 2) times the hot channel factor normalized op

enveldpe given by TS Figures 3.12-8a and 3.12-8b.

- ¢ e e ——— - - ——————— -
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When an Fq measurement is taken, measurement error, manufacturing tolerances,
and the effects of rod bow must bé allowed for. Five percent is ;hé apprd-
priate allowance for measurement error for a full core map (240 thimblés
moqitored) taken with the movable incore detector flux mapping systém, three
percent is the appropriate allowapce for manufacturing toleranced, and five

~ percent ¥s the approp;iate allowance for rod bow. These uncg t;inties are
statistically combined and result in a net increase of 1.08 that is applied
to the measured value of Fq.
In the specified Mmit of Fiu there is an eight pergént allowance for uncer-
tainties which means\that ﬁormal operation of the/core is expected to result
in Fﬂu < 1.55 (31+ 0.2 (XP))/1.08. The logic behind the larger uncertainty {qyy
in this case is that (a3) ndgmal perturbatigfis in the radial power shape

{(e.g., rod misalignment) affe FN in Mlost cases without necessarily

AR’

affecting F., (b) the operator hag a/direct influence on F. through movement

Q

of rods, and can limit it to the desired value, he has no direct control

over Fﬂa, and (¢) an error in phe predigtions for radial power shape, which
may be détec:ed during sta rup.phﬁsics tests and which may influence FQ can -
be compensated for by tighter axial control. \Four pertent is the appropriate'
allowance for measureglent qncertainty for Fia obtained from a full core map

(>40 thimbles monirYored) taken with the movable incjre detector flux mapping

system.

FﬁH gggA anleiH k;s; are the values

used in/the LOCA analysis. It has been determined that four percent is the

The values/specified for the limits of

apprapriate allowénce to bé applied for measurement uncertainty IQr each of
{ese parameters. Héasurement of the hot chammnel factors are required as
p&rt of startup physics tests, during each effective full power month O

operation,

-Amendment—Ne—-50-—Unit 2 _ -
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and whenever abnormal power distribution conditions require a reduction of

core power to a level based on measured hot channel factors. The incog
p taken following core loading provides confirmation of the basic xHuclear

des bages inéluding proper fuel loading patterns. The period

maﬁp provides additional assurance that the nuclear design Bases remain

inviclate identify operational anomalies which would, herwise, affect

thesé bases.
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. . . - N
tions are observed, the enthalpy rise hot channel fzctor, FL

be met; these conditions are as follows:

’ 1. Control rods in a singla bank move togecher with
rod insertion differing by more than 135 inches Arom the bank
demand position. An indicated misalignment imit of 13 steps
precludes a2 rod misalignment nc gréater tiran 15 inches with -
consideration of maximum instrumentatioh error.

2. Control\rod banks are sequenced with overlapping banks as showvm
in TS Figukes 3.12-1a, 3.12-18, gAd 3.12-2.

3. The full lengbh control bank jhsertion limits are not wizslated. "hH}

DE AP - oot T

4. . Axial poyer distribution control prQecedures, which ara given in

teras/of flux difference control and ;ntrol bank inserzicn
ligfits are observed. Flux difference rafgrs to the diZfasrence
between the top and bottom halves of two-secf{ion excore neurren }
detectors. The flux difference ié a2 measure oR the axial offset '
which is defined as the difference in normalizad pQwer Letwean
the top and bottom halves of the cora.

The perzittad relaxation in Fgﬁ wi;h decressing power level allows\ radial

powver shape chaznges with red imserticm to the insertion limits, It Bes'

( teen de:ar:ined'that providad the zbove conditions 1 through 4 are obsalyead,

this hot chzmnel factor limit is mee. ‘

-Amendment-No-—49——Unit—2-
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A recent evaluation of DNB test data obtained from experiments of fuel

rod bowing in thimble cells is more than comﬁleteiyLaccommo&atéa'by

exisking thermal margins in the core design. Therefore, it is not pée-

N
AR’

essary continue to apply a rod bow penalty to F

s

/
rod bowing in -thimble cells has identified that the reduction in DNBR dug//
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DELETED

Tha procedures fof axial power distributiom contrdl are designed to mini-
mizz the effects of xenon redis:ribuﬁion on the axizl power distribution
during loadsfollow manau%ers. Basically, control of £INg differencg/i§
required/to limit the difference between thé current value\of flux dif-
feregfe (AI) and a reference -value which corresponds to the 1 power
eqilibrium value Jf axial offset (axial offset = AI/fractional hower).
The reference value of flux difference varies with power level .and bdurnup,

but expressed as axial offset it varies ounly with burnup.




‘ - | . | TS 3.12-20

—5—3-6~80-

The tachnical specifications on power distributiom control given in

3.12.B.4 together with‘the surveillance requirements givea in 3.12.B.2 ’EE

/

-

sure that the Limiring Cordition for Operation for the heat flux ho

>zxnel factor is metr.

H

2 takget (or reference) value of flux difference is determined as
"Zcllows. \At zay tizme that equilibrium zenon conditions hdve been estab-
iiskad, the Npdicarced flux difference is notad with theé full lemgth rod
::::::liba:s =o2e tk=n 190 steps witbhdrawn (i.e2. nof=mal full power opera-
£izz zesisict zooTogTiate fgr the time in life, dsually withdrawn farther a
as Tw—=xp proceads). Kais value, divided by £fhe fractiom of full power

at ¥aich the cora was opeXxating is the full power value of the target

flix difference. Vzlues faor\all other Lore power levels are obtainéd by
zulsiplying tha full power valud by £he fractional power. Sipce the ;ndi—
cz2zzd equilifrice value was notad, \no allowances for e;core detector

erTer ara2 necessary and indicated devdation of +57 AI are permitted from
;he indibared refsrence vajie, During pegicds where extensive load
follcwing is requiéed, ¥t may be impractical\to establish the reéuired
cora conditions for measuring the targe: flux d¥fference every moznth.

For this rezsom, ghe specification provides two methods for updating the

target flux digZZerancs.

Strict cpghtrol of the flux difference (and rod posiciom) is\got as neces-
sary guring part power operation. This is because xenon distribution

ccftrol at part power is not as significant as the control at f
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pbwer and allowance has been made in predicting the heat £lux pezaking
actors for less strict control at part power. Strict control of the flux

diEference is not always possible during certain physics tests or duripg
excor?y détector calibrations. Therefore, thé specifications on powg

distribulion control are less restrictive during physics tests agd excore

detector calibrations; this is acceptable due to the low probgbility of a signi-

ficant accidenh occurring during these operations.

In some instances of rapid unit power reduction automgfic rod motion will

cause the flux difference to deviate from the targef band when the reduced

power level is reached. This does not necessarjdy affact the xenon dis—
tribution sufficiently to chynge the envelop:éof peaking factors which
can be reached om a subsequent xeturn to 11 pow;r within the target band;
however to simplify the‘specifica-ion a limitatcion of one hour in any
period of 24 hours is placed om opepakion outside the band. This ensures
that the resulting xenoun distribytions ake not sigﬁificénilj different
froﬁ those resulting from opegpation within bhe target band. The  instan—-
tanéous coﬁsequences of bejnng outside the band)\ provided rod insertion
limits are observed, is/not worse than a 10 perceig increment in peaking
factor for the allowgble flux difference at 887 poweX, in the range +13.5
percent cﬁlO.S pé cent indicated) where for every 2 perdent bhelow rated

power, the pergfissible flux difference boundary is extended\ by 1 percent.

As discusséd above, the essence of the procedure is to maintain\the xenon

distribGtion in the core as close to the equilibrium full power cokrdition
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?
powar and allowance has been made in predicting the heat £lux peaking

factors for less striect control at part power. Strict control of the
2iyx differancz is not always possible during certain physics tests/or
duxing excore datector calibratioms. Therefore, the specificztidms on

cwar\distribution centrol are less restrictive during physigéd tests and

")

ex=ore dagecter calibrations; this 1s acceptzble due to thé low probabili=-

{
L

cf a2 sighificznr accident occurring during these opefztions.

Iz sc=e izsta=css QI rapid upnit power reduction slitomatic rod moticm will
z=s= che Slux diflsrgace to deviata from the-'arget band when the reduced

.pcra: level is razchsd. \This does nbt necgésarily affsct the xenom dis-
trisucicon sufficiently to change the enyelope of pezking factors which’

t2 reached on 2 subsequent\retury to full power within the target

ba=Z; hawavar, to sizplify the speCification, a limitarion of one hour in
7 peclod of 24 hours is placgd on operation outside the band., This
ensures ;that the resulting xenon distribytioms are not signifiéantly
different from those res a:ing'from'op;racian within the target band.
Tﬁe-instanﬁanecus congequences of being ocutsidy the band, provided rod
insertion lizmits aye observed, is not worse than i 10 percent increment
iz peazking facﬁgr for the allowable flux difference az 907 power, in the
Ta=ga + 13.8/percent (+10.8 percent indicactad) where fod every 2 percent

telow ratgd powar, the permissible flux difference boundarn is extended

by 1 p&rcent.

discussed above, the essence of the procedure is to maintain the Xenon

distribution in the core as close to the equilibrium full power conditiwn
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as possible. This is accomplished, by using the borom system to positidn

the full length control rods to produce the require& indicated flux if-

A 22 quadrant tilt\allows that a 57 tilt might /actually be present in the

core because of intenkxitivity of the excore/detectors for disturbances

er control rods and an error

near the core center such as misaligned

allowance. No increase in th tilts up to 572 because misaligned

control rods producing such ti 0 not extend to the unrodded plane,

where the maximumn quoccurs.
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The ﬁritten report shall include, as a minimum, a completed

copy of a licensee event report form. Information provided

on the licensee event report form shall be supplemented, as

needed, by additional narrative material to provide complete

explanation of the circumstances surrounding the event.

69

- (2)

Note:

(3

(4)

Reactor protection system or engineered safety feature
instrument settings which are found to be less comserv-
ative than those established by the technical specifica-
tions but which do not prevent the fulfillment of the
functional requirements of affected systems.

Conditions leading to operation in a degraded mode
permitted by a limiting condition for operatiom or

plant shutdown required by a limiting condition for

operation.

Routine surveillance testing, instrument calibratiom,

or preventative maiﬁtenance'which reqﬁife sysgem
configurations as described in items 2.b(1l) and 2.5H(2)
need not be reported except where test results themselves
reveal a degraded mode as described above. -Speeifically,
Observed inadequacies in the implerentation of administra-
tion or procedural controls which threaten to cause reduc-
tion of degree of redundancy provided im reactor protéc-
tion systems or engineered safety feature systems.

Abnormal degradation of systems other than those-specified

in item 2.2(3) above designed to contain





