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Regulating CEA Inserticn Limits (Specification 3/4.1.5.6)

The regulating CEA groups shall be limited to the withdrawal sequence and
to the insertion limits shown in Figure 2 {-1. CEA insertion between the
Long Term Steady State Inseition Limits and the Transicrt L ertion Limats
is restricted to:

< 4 hours per 24 hour interval,

b. < 5 Effective Full Power Days per 30 Effective Full Power Day
interval, and

¢ < 14 Effecuve Full Power Days per calendar year.
Linear Heat Rate (Specification 3/4.2.1)

The Linea: heat rate, including heat generated in the fuel, clad and
moderator, siall not exceed 15.1 kw/ft,

During operation with the lin.ar heat rate being monitored by the Excore
Detector Monitoring System, the AXIAL SHAPE INDEX shall remain
within the lunits of Figure 2.5-1.

During operation vith the linear heat rate being monitored by the Incore
De cctor Monitor System, the alarm setpoints shall he adjusted to less than
or equal 10 the limit when the fclowing factors are appropriately included
i the setting of the alarms:

1.* A flux peaking augmentation factor of 1.085,
2. A measurement-calculational uncertainty factor of 1.07,
3. An engineering uncertainty factor of 1.03,

4 * A linear heat rate uncertainty factor of 1.01 due to axial fuel
densification anu thermal expansion, and

2. A THERMAL POWER measurement uncertainty factor of 1.92.
*These factors are only appropriate to fuel batches “A” through “L.".

TOTAL UNRODDED INTEGRATED RADIAL PEAKING FACTOR - F,'
(Specification 3/4.2.3)

The caleulated value of F,T shall te g 1.69.

261 The Power Depend=nt } ,* limits are shown in Figure 2.6-1.
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2.7 DNB Margin (Specification 2/4.2.6)

The DNB margin shall be preserved by maintaining the cold leg
temperature, pressurizer pressure reactor coolamt flow rate, and AXIAL |
SHAPE INDEX within the following limits: |

Parameter Ldmits
Four Reactor Coolant
a. Cold Leg Temperature £ S49°F 5
b.  Pressurizer Pressure 2 2225 psin®
¢ Reantor Coolant Flow Rate 2 360,000 gpm
d.  AXIAL SHAPE INDEX FIGURE 2.7-1

* Limit not applicable during either a THERMAL POWER ramp increase in excess of
% of RATED THERMAL POWER per minute or a THERMAL POWER step
increase of greater than 0% of RATED THERMAL POWER.
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A ANALYTICAL METHODS

The analyucal methads used to determine the core operating limits shall be those
previously reviewed and approved by the NRC, specifically those described in the
following documents:

31 XN-T75-27{A), Rev. 0 and Supplements 1 though 5, “Exxon Nuclear
Neutronics Design Methods for Pressurized Water Reactors,” Faxon
Nuciear Company. Rev. 0 dated June 1975, Supplemert 1 dited September
1976, Supplement 2 dated December 1980, Supplememt 3 da‘ed September

1981, Supplement 4 dated December 1986, Supplemein & dated February
19R87.

3.2 ANF-84-73(P), Rev. 3, "Advanced Nuclear Fuels Methodology for
Pressurized Water Reactors: Analysis of Chapter 15 Events,” Advanced
Nuclear Fuels Corporation, dated May 1988

33 NN-NF-82-21(A), Rev. 1, Application of Exxon Nuclear Company PWR
Thermal Margin Me “odology to Mixed Core Configurations.” Exxon
Nuclear Company, daied September 1983

34 ANF-44-93(A), Rev. 0 and Supplement 1, “Steamline Break Methodology
for PWR's," Advanced Nuclear Fuels Corporation. Rev. 0 dated March
1989, Supplement 1 dated March 1989,

35 XN-T78.32(A), Supplements 1, 2, 3, and 4, “Computational Procedure for
Evaluativg Fuel Rod Bowing,” Exron Nuclear Company. dated October
1983.

1o XN-NF-82-49(4), Rev. 1 and Suppiement 1, “Exxon Nuclear Compuny
Evaluation Model EXEM PWR Small Break Model," Advanced Nuclear
Fuels Corporation, both reports dated April 1989.

37 EXEM PWR Large Break LOCA Evaluation Model as defined by:

a.  XN-NF-82-20(A), Rev. 1 and Supplements 1 through 4, “Exxon
Nuclear Company Evaluation Model EXEM/PWR ECCS Model
Updates,” Exxon Nuclear Company. All reports dated January 1990,

b XN-NF-82-07(A), Rev. 1, “Exxon Nuclear Company E('CS Cladding
Swelling and Rupture Model.” Exxon Nuclear Company, dated
November 1982,

¢ XN-NF.B1-58(A), Rev. 2 and Supplements 1 through 4, “RODEX2
Fugl Rod Thermai-Mechanical Response Evaluation Mocdlel,” Exxon
Nuciear Company. Rev. 2 and Supplements 1 and 2 dated March
1984, Supplemonts 2 and 4 dated lune 1990,
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d. XN-NF-85.16(A), Volume ! through Supplement 3; Volume 2. Rev. )
an' Supplement 1. "PWR 17x17 Fuel Cooling Tests Program,”™ Exxon
Nuclear Company.  All reports deted February 1990,

¢, XM-MNF-35-1uaA), Rev. 0 and Suppiement 1, “Scaling of FCTEF
Based Reflood Heat Transier Cerrelation for Other Bundie Designs”
Exxon Nuclear Company. Both repocts datea January 1990

<
&

AN-NF-78-44(A), "A Generic Analysis of the Control Rod Ejection
Transient for Pressurized Water Reacoors,” Exxon Nuclear Company, dated
October 1983

39 XN=MF-6Z11A), Rev, 1, "Exxon Nuclear DNB Correlation of PWR Fue
Design,” Exxon Nuciear Company, dated September 1983,

-

An acceptable Millstone 2 specific application of these analytical methodologies is
described in ANF-88-126, “Millstone Unit 2 Cycle 10 Safety Analysis Report,”
dated October 1988,



Buneiady sdwing WeICC) JOIDESY S04 UM HIMOd TYNHIHL 'SA BT uddesy) v35

Vage *

{UMBIDUIA ST3IS) udilisSCd v30
vl 081 0 e ¢l

JhE U i R S S RE Tin

2L a0t

i agl

=2 YN0

&

L g

agl

| ¢ _

pe—

G g¢

_ w
. et o et iy i 1 { N ) ; | | H % H : i ! | M A. ﬁ i
| {30@18 7L B » WNVE 00 | m SR S e R e it ohl TR OO Y i
: ! ' H B - i - . $ | . ! N, . :_ * 3 3 { i- b - 4
: t s i | i i 1 ! : , : : - ” ! ¥ H i { ) 1 :
Bl TEE N S ! ! S S i
S R BT B S A S S T SR i 2R B S N e SR B D G A {304
e e A A S T T i o o el i I b o =i ot -
SR SN SN T B SR S , , . b N B =il o FF g
e i B ekt el Sl St by Sl 1 {1 =gt n) 4 B binelbawny el e e en
o ' | B e N e
P R - . e - git g L Y (el Pt T
et {RASIS 2L B § INVE 0279} : ' e m ek i e i S Tﬂ
1 1 ¢ { i ’ ' f { ’ . | : p $ : ' i }
L. PR §E S S B S _ T N SRR T AR o S R PN LR ook il =
& ' ! { 1 i ) ! ] 1 i I H | ﬁ . i ] M § | I
B AR AT RS TR TR A TR S G ; i . Z - K o s o 2k -
T S S S i B G — 5 gt B = et
| | i { : ! ) Uﬁm i i ; _ HV.(. P f
1 : : : { i : £ : 2 ' }
it T B Sl S SR BN N S et & ) 90 b--p--F 308 )4--1-
3 A TS S B S B I . -+ -} Q== § b @58l |
i ! i i { 1 i . i !
pi et LI NOLULHISNI INIISHNYYL e s wamu_ [ M e LA 2 .,Numma *~ R Eane
: ' i , ; i ! : { | l 3 t >3 i ! ! z > M i1 |
e s £ dob W b WAE ThE Dhe it Sl sl Sl B : Eg=E= b Ltor R e
Pl 1= : o e : = - L F "5 80 ]
p-— o !11%. vier it \f'tr — - ﬁT\«tmlI IA.TO!V e S—— 1 } o S ‘f—!.\il.rllbuﬁ" + . . .“T.w = bu.ll.
, ! J A } ; : | Ty ) E . t i | i T
: At ST (59948 06 O ¢ ANYE T 1 1 EE T
: ! ! i V : . g g J { I | ' . i ; | !
R B T S S SRS WSS SR SRL SN N S N, S U L S Y W e RS N l»ﬁihl,.l O . T .Pffl et
} ! } { ' : : | H 5 } } i 1
g ahl sk Wb il S5 Skg RAd b ods o dr o1 isdes §Et #® 9 NNYE §9°G) i ! m el
- ' i i { ! : | i g ! } : {3 :
T e e e lnl,rll.\lhowlll': S NS SIS, 3 R e e r||f!|1t...|f.ﬂ il w\IAIY.v S . = e ;- .i#,, ‘q.ﬂ'\»i\
| ; : : e . TR
- 4 R R T . e 1 L (sde1g 5§ » L NNWE L0 - o e
RIS TSRSES RS IS SIS VUNES) WSS TSNS S EEN S SR SN S-S S S N A S L A TS e e . v.‘lv S A
! [ .4
ey L i R TR e I S SRS SO S SRS S

R e e T s

7t Y
siad H

1

1

|

SHNVE

&
o
(&)

o
(1]
L7

o0

o%0

09°0

Ce'0

06'C

'p 448

U

JGaMOg] B8y | peley |0 UORDel Y

- UNIT 2

MILLSTONE
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FIGURE 2.7-41

MILLSTONE - UNIT 2

Axial Shape Index
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AXIAL SHAPE INDEX Operating Limits with Four Reacior
Coolent Pumps Qperating
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