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(@ 3 20 Turnpike Road Westborough, Massachusetts 01581 ‘

rRegu,atory Docket F“e July 135, 1977

United States Nuclear Regulatory Commission
Washington, D. C. 20555

Attention: Office of Nuclear Reactor Regulation

References: (1) License No. 2PR-3 (Docket No. 50-29)

(2) Proposed Change No. 145, Supplement No. 1, April 13, 1977.

Dear Sir:
Subject: Changes to the Tore XII1 Performance Analysis

Pursuant to Section 50,59 of the Commission’s Rules and Regulations,
Yankee Atomic Electric Company hereby proposes the following modification
to Appendix A of the Operating License.

PROPOSED CHANGE: Reference is made to the Technical Specifications of
Licencte No, DPR-3 and Attachment B, "Yankee Nuclear Power Station Core XIII
Performance Analysis'", of Reference (2) above., It is proposed that:

(1) Specificaticn 3/4.2 (attached) and its associated bases be modified
to reflect power escalation from zero tc maximum allowable power;

(2) The attached Table 5.1-2 replace the corresponding page in Reference
(), and;

(3) The attached Section 8,0 replace the corresponding Section in Reference
(2).

REASON FOR CHANGE: The change to the Technical Specifications aliows power
escalation from zero power to maximum allowable power without an intermediate
hold. A hold may be necessary in some c ses curing power operation to reduce
xenon peaking; however, it is not required when xenon is allowed to decay

for 48 hours or more,

The change to Table 5,1~2 of the Core X111 Core Performance Analysis
is the iuclusion of the Technical Specification value of shutdown margin.

The change to Section 8.0 of the Core XIII1 Core Performance Analysis
reflects the addition of two more critical boron measurements, the
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U.S8., Nuclear Re,ulatory Commission July 15, 1977
Att: Office of N 'clear Reactor Kegulation Page 2

measurement of control rod Group B, a power distribution map at approximately
zero power, a measurement of power coefficient and a report on the startup
physics testing.

SAFETY CONSIDERATIONS: The above changes do not alter the Core Performance
Analysis described in Reference (2), Therefore, it remains our conclusion
that Core X111 operaticn within the proposed specifications will not endanger
the health and safety of the public.

This proposcd change has been reviewed by the Nuclear Safety Audlt
and Review Committee.

SCHEDULE OF CHANCE: The Core X11-XI11 refueling schedule began June 10,
1977, We respectfully request review of this Proposed Change by the
Coomission as soon as practical.

Any further questions regarding this supplement should be directed
to Mr. Richard J. Cacclapouti at our Engir~ering Oftice, 20 Turnpike Road,
Westborough, Massachusetts, 01581, (617)7.0-2."1, Ev*ension 2807,

Very truly youru,

YANKEE ATOMIC ELECTRIC COMPANY

D 2 Nt

D, E. Vandenburgh
Senior Vice President

COMMONWEALTH OF MASSACHUSETTS
198,
COUNTY OF WORCESTER )

Then personally appeared before me, D, E. Vandenburgh, who being
duly sworn, did stute that he is Senior Vice President of Yankee Atomic
Electric Company and that he is duly authorized to execute and file the
foregoing request in the name and on the behalf of Yankee Atomic Electric
Company, and that the statements therein are true to the best of his

krnowledge and belief.
t A "1" ’/Q? ,/’4é2;""1';¥=...

Armand R. Soucy Notary Public
My Commission Expires September 9, 1977




POWER DISTRIBUTICN LIMITS

SURVEILLANCE REQUIREMENTS (Continued)

C.

f.

g.
h.

R.2:153
calculation not to be exceeded at PalL

a.

b.

The Belay £aztors shall he included in the calculation of peak full powe:

" v
Heat flux power peaking factor, Fa, measured using incore instrumeniction
at a power >10%,

Effect of inserting the control croup from its position at the thuc of
measurement to its insertion 1imit, Fy as_shown in Figure 3.2-2. The
rod insertion limit is shown in Figure 3.1-1.

The multiplier for xenon redistribution as a function of core lifet.me

as given in Figure 3.2-3. In ascition, if control rod Group C is inserted
below 75 inches, allowable power may not be regained until power has been
at a reduced level aefirea below for at least twenty four hours with
control rod Group C petween 75 ana 90 inches., |

Reduced power = allcuzble fractior < full power times
multiplier given 1. - igure 3.2--.

Exception: 1. If the rods are inserted below 75 inches and power does
not go below the rewu.za power calculaced above, holg at
the lowest attained power level for at feast twenty four
hours with contro) ro Group C cetween 75 and 90 inches |
before returniac to Zilowahle power.

2. 1f the rods are inserted below 75 inches and zero power \‘

is held for more tnan ¢4 hours, no reduced pover level i
need be reld on the wav 0 the allowable fraction of tull !
povier.

Shortened stack height fa.lor, 1.009,

Measurement uncertainty, 1.0%.

tower level uncertainty, 1.03.

Heat flux engineering tactor, ra, 1.04.

Core average linear heat generation rate at full power, 4.40 kw/ft. |

kt least oncc per 1000 EFFH, the fallowing 1imits shall be determined by
J ;

THER AL POWER:
Hottest channel exit ccolant tosparature <6029, and |

Maximunm clad surface tenperature in hiottest chennel <637%,

vA»:vgr.:‘r','rf 3/4 v 20



3/6.2 PC.EP DISTRIBUTICH LIMITS

BRSES

The speciiicecions of this section provice assurance of fuel integrity curiig
Condition 1 (1iormal Creration) and 11 (Incidents of Mocerate Frequency) events Dy:
(a) maincaining the winfa.n COR in the core 21.30 during normal operation and in
short teem trancierncs, and (b) linitino the fit¢sion gas release, fuel pellet
temperature 2n¢ clacaing macnanical properties to within assumed gesign criteria.
$/8.2.% PESX LILEAR WEAT CEVERATION PATE ‘

Limiting the peak 'inear heat gereration rate (LHGR) during Condition I
events prosides assurance that the initial conditions assumed for the LOCA analyses
are met and the ECCS acceptence criteria limit of 22009 is not exceeded.

l.en uper: ing at constant power, all rods out, with equilibrium xenon,
power peaking in the Yankee Rowe core cecreases monotonically as a function of cycle
burnup. This has been verified by both calculation and measurement on Yankee cores
and is in accora with the expected behavoir in a core that does not contain burnaole
poison. The all-rods~out power peaking measurad prior to exceeding 75% of RATED
THERMAL POLER after each fuel lovading thus provides an upper pound on all-rods-cut
power peaking for the remainder of tnat cycle. Thereafter the measured powe’ peaking
shall be checked every 1000 equivalent full power hoirs ana tre latest measured
value shall be used in the computation. The only e ‘rects which can increase peaking
beyond this value wouid be control rod¢ insertior and xenon transients and these
are accountec for in calculationg peak LHGK.

The core is stable with respect to xenon, and any xenon transients which
may be excited are rapiily damped.

The xenon nultiplier in Figure 3.2-3 was selected to conservatively account
for transients win’ch can result from control rcd motion at full power.

The 1imits on power level and control rod position following control rod
insertion were selected to prevent exceecing the maximum allowabie linear heat
generation rate limits in Figure 3.2-1 within the first few nours following return
tc power after the insertion. !ith Yankee's hichly dacped core, the 24 hour hold
allows sufficient time for the initial xenon maldistribution to accommodate jtself
to the new power distribution. The restriction on contrel rod location during these
24 nhours assures that the raturn to allowable fraction of full power will not cause
adgitional recistrioution due to rod motion.

After 48 hours at zero pover, the average xenon concentration has decayed !
to about 20% of the full power concentration. Since th: xenon concentrations are |
s0 low, an increase in power directly to maximum aliowzble powe* creates transient {

|

peaking weil below the value imposed by the xenon edistributica multiplier. Tnus, |
any increase in pover peaking au2 to this operation is below the value accounted

forr in the calculation of LHGR. !
YELKEE-POWE B 3/4 2-1



Table 5.1-2

SHUTDOWN REOUIREMENTS

o
. /-C.D

Total Control Rod Worth

Worth of Stuck Rod

Total Worth Less Stuck Rod

Total Worth Less 7.5% Uncertointy

Al lowances
Fuel Temperature Variation
Moderator Temperature Variation
Moderator Velds
Onerational Maneuvering Band
Shutéown Margin

Total Allowances

Excess Shutdown Margin (for shutdown
from HFP to HZP)

Core X111

BOL
10. 52
2,62
7.90

7.31

.11
4.72
5.95

1.36

EOL
10.64
2.76
7.88

7.29

wrhansed to asree with the Techinical Specitication.

Core X1
BOL EOL

10.71 10.89

2.79 2.90
7.9 7.99
1.33 7.3y
1.73 2.04
0.21 0.46
0.03 0.0¢
0.80 0.80
1.00 1.00
3.79 4,36
3.54 3.03
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8.0 STARTUP PROGRAM

Following refueling and prior to vessel reassembly, fuel assemb1y position will
be verifiea by uncer.acter television,

Yarkee-R¢ue Cora X111 Startup Program will include the following tests:

1. Control rog coeranility test will be performed by moving each rod group in
turn from 0" to SU" to 0" and verifying control rod momvement by the rod
position indicztors, '

2. Control rod drop time measurement will be conducted by withdrawing one rod
group at & time to 90 inches, dropping it and measuring its drop time with
a recording oscillograph.

3. Just critical boron concentraticn is determined by placing the reactor just
critical, allowing for system equilibrium, taking a series of main coolant
boren samp]es. This will be cdeone as close as possible to the conditions of
all rods out, Group C inserted and Groups A and C inserted. |

4. Rod group worths of Group C, Group A and Group B will be determined. This
is done by estzblishing & boron change, balancing the reactivity change with

a control rou position cnaige ana measurirg the worth of the roa steps witn
a reactivity computer,

5. Measurement of the ejectea contrel rod worth is aone by pbalancing a small boron
concentration change with movement of the single rod and measuring the
reactivity change with the reactivity computer. The most worthy ejected rod
will be measured. In adgition, *he second most worthy ejected rod may be
measured by a rod-swap or bcrcn change methed.

6. Measurement ¢/ the dropped control rod worth is completed by balancing 2 s:all
boron concentration change with rod movement and measuring the reactivity change
with the reactivity computer. The most verthy dropped rod will be measured.

In addition, the secona most worthy dropped rod may be measured by a rod swap
or boron change method.

7. Moderator temperature ccefficient measurement is ccmpleted by changing main
coolant temperature and measuring the reactivity change with the reactivity
computer. Several such nmeasurements are completed for each of @ number of
equilibrium boron conditions.

8. Power and Xenon defects are measured using a reactivity balance before and
after power ascension. The two cefects are not separated.

9. Power gistributions will be measured at approximately zero power and as soon !
as the reactor is at steacy state power (Sb;ipower Level<75%). This is done 1
with the incore instrumentation. '

10, Power ccafficient will te reasures at a power level aporoxirately 10 0e1cﬂ
maximum allouzbie power, This will b2 cone by cbserving the change in boro
frem one pouer level to angther &nd naking appropriate corrections for cv.gr:Z

rods, moderator temperature, xanon and samariui.

11. A startup test report on the abceve will be submitted t NRC in the required
period of tine.
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