PHILADELPHIA ELECTRIC COMPANY
2301 MARKET STREET
P.O. BOX 8699
PHILADELPHIA. PA. 1910

(215) 841-4000

May 31, 1989

Docket Nos.: 50-352
50-353
U.S. Nuclear Regulatory Commission
Attn: Document Control Desk
Washington, DC 20555

SUBJECT: Draft Limerick Generating Station, Units 1 and 2
FSAR Revislions to Incorporate the Extended Load Line
Reglion, Increased Core Flow, and Partial Feedwater Heating

Gent lemen:

This letter provides markup of current FSAR pages (Enclosure 1)
which are made to Incorporate the extended load 1ine reglon (ELLR),
increased core flow (ICF), and partial feedwater heating (PFH) into the
Limerick FSAR. These changes were discussed with NRC staff on
May 11, 1989 and are consistent with the Final Draft version of the
Unit 2 Technical Specifications transmitted by NRC letter dated
May 19, 1989, The analyses supporting these operational conditions for
Unit 2 are Included as Enclosures 2 and 3. Enclosures 4 and 5 contain
the corvesponding General Electric affidavits to support a proprietary
finding in accordance with 10CFR2.790 for the reports of Encliosures 2
and 3. The Unit 2 analyses i¢re identical to the Unit 1 analyses which
the NRC has previously accepted bv safety evaluations dated February 17,
1987 CICF and PFH), and Augus’ 14, 1987 (ELLR). The attached FSAR markup
also updates the power flow map of Section 1&. These proposed revisions
will be incorporated In a future FSAR amendment.

I1f any additional Information is required, please let me know.

Sincerely,

b. ] Mg fs.

G. A. Hunger, Jr.
Director, Licensing Section

Ernclosures

MAM/mv/05128901-A

‘ cc: W. T. Russell, USNRC, Administrator - Region I

‘ T. J. Kenny, USNRC, Senlor Resident Inspector - LGS /9% ZZol-

| R. J. Clark, USNRC, LGS - Project Manager /{ “.‘Je [ﬂp,{ ¢ )Np grfmx
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GENERAL ELECTRIC COMPANY

AFFIDAVIT

I, Robert C. Mitchell, being duly sworn, depose and state as follows:

i

4.

1 am Manager, Nuclear Products Licensing, General Electric Company,
and have been delegated the function of reviewing the information
described in paragraph 2 which is sought to be withheld and have been
authorized to apply for its withholding.

The information sought to be withheld is cont2ined in NEDC-31577P
(Class I1I), "General Electric Boiling Water Reactor Extended Load
Line Limit Analysis for Limerick Generating Station Unit 2, Cycle 1,"
GE Nuclear Energy, March 1989.

in designating material as proprietary, General Electric utilizes the
definition of proprietary information and trade secrets set forth in the
American lLaw Institute’s Restatement of Torts, Section 757. This
definition provides:

"A trade secret may consist of any formula, pattern, device or
compilation of information which is used in one’s business and
which gives him an opportunity to obtain an advantage over
competitors who do not know or use it.... A substantial
element of secrecy must exist, so that, except by the use of
improper means, there would be difficulty in acquiring
information.... Some factors to be considered in determining
whether given information is one’s trade secret are: (1) the
extent to which the information is known outside of his
business; (2) the extent to which it is known by employees and
others involved in his business; (3) the extent of measures
taken by him to guard the secrecy of the information; (4) the
value of the information to him and to his competitors; (5)
the amount of effort or money expanded by him in developing
the information; (6) the ease or difficulty with the which the
information could be properly acquired or duplicated b

others."

Some examples of categories of information which fit into the definition
of proprietary information are:

a. Information that discloses a process, method or apparatus where
prevention of its use by General Electric’s competitors without
license from General Electric constitutes a competitive economic
advantage over other companies;



b. Information consisting of supporting data and analyses, including
test data, relative to a process, method or apparatus, the appli-
cation of which provide a competitive economic advantage, e.g.,
by optimization or improved marketability;

¢. Information which if used by a competitor, would reduce his
expenditure of resources or improve his competitive position in
the design, manufacture, shipment, installation, assurance of
quality or licensing of a similar product;

d. Information which reveals cost or price information, production
capacities, budget levels or commercial strategies of General
Electric, its customers or suppliers;

e. Information which reveals aspects of past, present or future
General Electric customer-funded development plans and programs
of potential commercial value to General Electric:

f. Information which discloses patentable subject matter for which
it may be desirable to obtain patent protection;

g. Information which General Electric must treat as proprietary
according to agreements with other parties.

Initial approval of proprietary treatment of presentation information
is typically made by the Subsection manager cof the originating compo-
nent, the person who is most likely to be acquainted with the value
and sensitivity of the information in relation to industry knowledge.
Access to such documents within the Company is limited on a "need to
know" basis and such documents are clearly identified as proprietary.

The procedure for approval of external release of such presentation
information typically requires review by the Subsection Manager,
Project Manager, Principal Scientist or other equivalent authority, by
the Subsection Manager of the cognizant Marketing function (or dele-
gate) and by the Legal Operation for technical contert, competitive
effect and determination of the accuracy of the proprietary designa-
tion in accordance with the standards enumerated above. Disclosures
outside General Electric are generally limited to regulatory bodies,
customers and potential customers and their agents, suppliers and
licensees then only with appropriate protection by applicable regu-
latory provisions or proprietary agreements.

The presentation information mentioned in paragraph 2 above has been
evaluated in accordance with the above criteria and procedures and has
been found to contain information which is proprietary and which is
customarily held in confidence by General Electric.




8. The information to the best of my knowledge and belief has consis-
tently been held in confidence by the General Electric Company, no
public disclosure has been made, and it is not available in public
sources. A1l disclosures to third parties have been made pursuant to
regulatory provisions of proprietary agreements which provide for
maintenance of the information in confidence.

9. Public disclosure of the information sought to be withheld is likely
to cause substantial harm to the competitive posiiion of the General
Electric Company and deprive or reduce the availability of profit making
opportunities because it would provide other parties, including
competitors, with valuable information

STATE OF CALIFORNIA ) o
COUNTY OF SANTA CLARA Bz

Robert C. Mitchell, being duly sworn, deposes and says:

That he has read the foregoing affidavit and the matters stated therein
are true and correct to the best of his knowledge, information, and
belief.

Executed at San Jose, California, this Y day of _MaAY , 19§9.

!
Robert C. Mitchell
General Electric Company

.
Subscribed and sworn before me this’lday of ﬂi# 1987 .

oy &

NOTARY PUBLIC, STATE OF CALIFORNIA




ENCLOSURE 5

AFFIDAVIT

1, Robert C. Mitchell, being duly sworn, depose and state as follows:

1 R 1 am Manager, Nuclear Products, Ceneral Electric Company, and have
been delegated the function of reviewing the information described
in paragraph 2 which is sought to be withheld and have been
authorized to apply for its withholding.

2. The information sought to be withheld is contained in NEDC-31578P
(Class 111), "Increased Core Flow and Partial Feedwater Heating
Analysis for Limerick Generating Station Unit 2, Cycle 1," GE
Nuclear Energy, March 1989.

3. In designating material as proprietary, General Electric utilizes
the definition of proprietary information and trade secrets set
forth in the American Law Institute’s Restatement of Torts, Section
757. This definition provides:

"A trade secret may consist of any formula, pattern,
device or compilation of information which is used in
one's business and which gives him an opportunity to
obtain an advantage over competitors who do not know or

use it.... A substantial element of secrecy must exist,
so that, excepic by the use of improper means, there would
be difficulty in acquiring information.... Some factors

to be considered in determining whether given information
is one's trade secret are: (1) the extent to which the
information is known outside of his business; (2) the
extent to which it is known by employees and others
involved in his business; (3) the extent of measures taken
by him to guard the secrecy of the information; (4) the
value of the information to him and to his competitors;
(5) the amount of effort or money expanded by him in
developing the information; (6) the ease or difficulty
with the which the information could be properly acquired
or duplicated by others."

4. Some examples of categories of information which fit into the
definition of proprietary information are:

a,. Information that discloses a process, method or apparatus where
prevention of its use by General Electric’'s competitors without
license from General Electric constitutes a competitive econom-
ic advantage over other companies;

&



b. Information consisting of supporting data and analyses, includ-
ing test data, relative to a process, method or apparatus, the
application of which provide a competitive economic advantage,
e.g., by optimization or improved marketability;

¢, Information which if used by a competitor, would reduce his
expenditure of resources or improve his competitive position in
the design, manufacture, shipment, installation, assurance of
quality or licensing of a similar product;

d. Information which reveals cost or price information, production
capacities, budget levels or commercial strategies of General
Electric, its customers or suppliers;

e. Information which reveals aspects of past, present or future
General Electric customer-funded development plans and programs
of potential commercial value to General Electric;

- Information which discloses patentable subject matter for which
it may be desirable to obtain patent protection;

g Information which General Electric must treat as proprietary
according to agreements with other parties.

Initial approval of proprietary treatment of a document is typically
made by the Subsection manager of the originating component, the
person who is most likely to be acquainted with the wvalue and
sensitivity of the information in relation to industry knowledge.
Access to such documents within the Company is limited on a "need to
know" basis and such documents are clearly identified as proprie-
tary.

The procedure for approval of external release of such a document
typically requires review by the Subsection Manager, Project Manag-
er, Principal Scientist or other equivalent authority, by the
Subsection Manager of the cognizant Marketing function (or delegate)
and by the Legal Operation for technical content, competitive effect
and determination of the accuracy of the proprietary designation in
accordance with the standards enumerated abcve. Disclosures outside
General Electric are generally limited to regulatory bodies, custom-
ers and potential customers and their agents, suppliers and
licensees then only with appropriate protection by applicable
regulatory provisions or proprietary agreements.

The document mentioned in paragraph 2 above has been evaluated in
accordance with the above criteria and procedures and has been found
to contain information which is proprietary and which is customarily
held in confidence by General Electric.



The information to the best of my knowledge and belief has consis-
tently been held in confidence by the General Electric Company, no
public disclosure has been made, and it is not available in public
sources. All disclosures to third parties have been made pursuant
to regulatory provisions of proprietary agreements which provide for
maintenance of the infrrmation in confidence.

Public disclosure of tne information sought to be withheld is likely
to cause substantial harm to the competitive position of the Ceneral
Electric Company and deprive or rveduce the availability of profit
making opportunities because it would provide other parties, includ-
ing competitors, with valuable information.

STATE OF CALIFORNIA )
COUNTY OF SANTA CLARA )

88

Robert C. Mitchell, being duly sworn, deposes and says:

That he has read the foregoing affidavit and the matters stated therein
are true and correct to the best of his knowledge, information, and
belief.

Executed at San Jose, California, this { day of nAay : 19&.

MC-W{
Robert C. Mitchell

General Electric Company

by /8
Subscribed and sworn before me thisé;day of ZZ(ﬂ:i _nl98;z.

/I?f M,c_/« jf 7’%[(

NOTARY PUBLIC, STATE OF CALIFORNIA

OFFICIAL SEAL
MARY L KENDALL
Notary Public-California
SANTA CLARA COUNTY

My Comm. Exp. Mar. 26, 1993
s




ENCLOSURE 1
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i ,,“M/\\N—?/‘ TABLE 4.3-7
CALCULATEDYCORE EFFECTIVE MULTIPLICATION AND
CONTROL SYSTEM WORTE - NO VOIDS, 20eC LI R g
Beginning of Cycle-1, K-eifective \W' w?—
Uncontrolled 1.1047 ’
Fully Controlled 0.9230 / ©.93%0©

o

Strongest Control Rod Out (26-55) .9826 / 0.27?7
R, Maximum Increase in Cold Core Reactivity )
with Exposure Cycle-1, ak 0.0 0.0 _
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LGS FSAR

TABLE 6.3-4 (Page 1 of 3)

MAPLHGR, MAXIMUM LOCAL OXIDATION & PEAK CLAD TEMPERATURE
VS. EXPOSURE (3,2 /2T

e
Exposure Exposure  MAPLHGR.+/ P.C.1. Oxic€
MWD/ST MWD /MT KW/FT DEG F Fraction

o
A. Fuel Type: PBCIB071-No Gd-150 -G#eeq:(pscg§071><'>
——

200 220.5 11.5 1960 01N
1,000 1,102.3 11.4 1921 .009
5,000 5,511.5 11.4 1854 .007

10,000 11,023.0 11.5 1838 . 007
15,000 16,534.5 11.5 1835 .007
20,000 22,046.0 1.1 1787 . 006
25,000 27,557.5 10.4 1720 . 004
30,000 33,068.0 9.8 1649 .003
35,000 38,580.5 9.1 1575 .002
40,000 44,092.0 .5 1500 .002
45,000 49,603.5 9.5 1423~ .001
’,?z ,‘ 6 -
B. Fuel Tvpe:PBCIB0S4 - No G& = 150 -\;;;Egggatnsos4)<->

A ——=

200 220.5 10.7 1954 0N
1,000 1,102.3 11.0 1952 011
5,000 5,511.5 11.6 1925 .009

10,000 11,023.0 11.9 1905 .009
20,000 22,046.0 11.3 1815 .006
25,000 27,557.5 10.5 1725 .005
30,000 33,065.0 9.8 1645 .003
35,000 38,580.5 9.2 1575 . 002
40,000 44,082.0 .5 1505 .002
45,860 49,603.5 7.9 1432 001

A -
Rt -
C. Fuel Tvpe: 'P8CIB163 - 2GZ - 150 - 4;;;;%§§C3§163¥<5>
-

pe——

200 220.9 11.8 2031 014
1,000 1,102.3 11.8 2031 014
5,000 5.911.% 12.4 2047 014

10,000 11,023.0 12.8 2042 .013
15,000 16,534.5 12.9 2067 .015
20,000 22,046.0 12.9 2067 .015
25,000 27,5%7.9% 12.2 1870 .011
30,000 33,069.0 131.3 1829 .007
35,000 38,580.5 10.6 1748 .005
40,000 44,092.0 10.1 1686 .004
45,000 49,603.5 g.4 1626 .003




LDEA FS-i504

LGS FSAR
TABLE 6.3-4 (Cont'd) Page 2 0f 3) |
Exposure Exposure MAPLHGR(4> P.C.T. Oxide
M T MWD/MT KW/FT D Fraction

< D
D. Fuel Tupe: LPBCIB248 PGz - 150 - Sobad\(PEERB248) (8 |
4 -\_./7‘

200 220.5 12.1 2090 017
1,000 1,102.3 1241 2080 .017
5,000 $.3511.9 12.3 2028 .013

10,000 11,023.0 1242 1987 012
15,000 16,534.5 12.1 1998 .012
20,000 22,046.0 11.9 1985 012
25,000 7,9%7.% 1.2 191 . 009
30,000 33,069.0 10.7 1822 .007
35,000 38,5€0.5 10.0 1743 .005
40,000 44,082.0 9.4 1674 .004
45, 49,603.5 B.7 ]61'9‘ .003
~
E. TFuel Tvpe:TPBC1B278 - 3G63.0 - 150 - @(&&RBZ'/’B‘(”
™ ey ——

200 220.5 & P 1998 D13
1,000 1.102.3 11.8 1097 .013
5,000 5.31%1.9 12.4 2010 012
10,000 11,023.0 12.5 2002 .012
15,000 16,534.5 12.4 1996 012

20,000 22,046.0 12:3 1983 0N
25,000 27,957.% 1319 1903 .009%
30,000 33,062.0 10.8 1817 .006
35,000 38,580.5 10.2 1732 .005
40,000 46,092.0 9.5 1661 . 004
45,000 49,603.5 B.9 1596 .003

(1) The analyses contained herein were performed with the '
assumption that all lower tie plates are fully dril. «@. |

(2) Thisz analysis is validé for operation at all points on the
power-£flow map bounded by the most restrictive of the
following:

a) Less than the 100% rated power line
b) Less than the APRM rod block line
c) Less than the 100% rated core flow line

(3) The corewide metal-water reaction has been calculateé using
method 1 described in NEDO-20566. The calculation was done
using the standard model power cistridution. The value 1s as
follows:

Corewide metal-water reaction % = 0.11

.
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LGS FSAR

TABLE 6.3-4 (Cont'd) Page 3 of 3)

(4) Maximum average planar linear heat generation rate

- 9

psed on Figure d , d=3i, . —=
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TEST CONDITION (TC) REGION DEFINITIONS

TEST CONDITION NO. POWER—FLOW MAP REGION AND NOTES
1 BEFORE DR AFTER MAIN GENERATOR

SYNCHRONIZATION BE IWEEN £ AND 20%
THERMAL POWERWITHIN <10, ~D% OF MG
SET MINIMUM OPERATING SPEED LINE IN
LOCAL MANUAL MODE.

2 AFTER MAIN GENERATOR SYNCHRONIZATION
BETWEEN THE 45 AND 75% POWER ROD LINES
BETWEEN M.G SET MINIMUM SPEEDS FOR
LOCAL MANUAL AND MASTER MANUAL MODES.

3 EROM &5 TO 76% CONTROL ROD LINES—CORE
FLOW BETWEEN B0 AND 100 OF ITS RATED
VALUE.

é ON THE NATURAL CIRCULATION CORE FLOW

a5 LINE —WITHIN %0, =5% OF THE INTERSECTION
WITH THE 100% POWER ROD LINE.

5 WITHIN +0, ~5% OF THE 100% CONTROL ROD
LINE —WITHIN 0, +5% OF THE ANALYTICAL
LOWER LIMIT OF MASTER FLOW CONTROL.

3 WITHIN 0, 5% OF RATED 100% POWER — WITHIN
+0, 5% OF RATED 100% CORE FLOW RATE.

LIMERICK-GENEBATING STATION
LUNITET aner
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FIGURE 1428 ~ REV.28 01/84
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7@{_5 15 0-5 ( NTIAL CORE
REDUIRED OP&MT!NQ LIMIT. CPR VALUES QF'O&}‘TMNSIENTS

R

pressurization Events:
CPR (Option A)(3)> CPR (Option BY(1)

Loaéd Rejection Without Bypass 1.1¢ .11

Turbine Trip Without Bypass 307 1.0

Feedwater Controller Failure 1.17 1.14

(127% Flow)
Loac Rejection ; 1.4 1.07
Nonpressurization Events:

CPR

Roé Withdrawal Error(3) 1.21% |
1.22W

Loces of Feedwater Heater

(3> Includes adjus.ment factors as specx.;ed in Reference 15.0-5.

: ~_nt

(41 2> Requiz ~nﬂ!§ Jl!}l; onrion A or S5t i on BEE e
\;) fastor fegarcless © re mﬂ, caztegory of the Bint
generator trip events/wi bypass ith Or"'»“'— Eo0c y:r/

(3) OLCPR value is obtained for the 10’% Rod Block setpoint,

1.7 . Contrel Cell Core analysis.

///1 /‘ . W ; wr .——s\
Fcerq_“cr Con+ro Her F‘i‘uv' .22 1.19 \
Feedweder Gntreller Fa Iurrf (.30 : a3

Withevt Brpuss and Withev J
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{OPTION B)

LIMERICK

e W[ 1M OPCRATING CPR LIMIT

. CYENT MINIMU® OPER. UmT
1.25
1.20
1.15 = PuCF N/.P ..-——;’—-_'—."—;'// // 1.18
—— - -
//-/// "","
. e W70 "’ /,/' // """
b+ wwm o r- a— -
T L I
1.0 __,-—" =11.10
-"‘"'
r-L-’;-r/-—.:—-—”'—'
1.06 1.08
zug‘fo ng' 48 Zavg* Lo

{OPTION A)

LIMERICK GENERATING ST ATION
UNITS 1 AND 2
FINAL SAFETY ANALYSIS REPORT

MINIMUM OPERATING CPR }_;gt'rs |
\;1\(\ i CC!'/(':/».__./

REV. 22, 07/82

FIGURE 15.0-3
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Consequently, the nuclear system process barrier pressure limit
is not endangered.

The bypass valves subseguently close to re-establish pressure
control in the vessel during shutdown. The level would gradually
drop to the low level isclation reference point, activating the
RCIC/HPCI systems for long-term level control.

18 . 1.2.3.:8 Consideration of Uncertainties

211l systems utilized for protection in this transient were
assumed to have the most conservative allowable response (e.g.,
relief setpoints, scram stroke time, and reactivity
characteristics). Expected plant behavior is, therefore,
expected to lead to & less severe transient.

15 .1.2.4 Barrier Performance

As noted above, the conseguences of this transient do not result
in any temperature or pressure transient in excess of the
criteria for which the fuel, pressure vessel, or containment are
designed; therefore, these barriers mairtain their integrity and
function as designed.

1%.31.2.% Radiological Conseguences

While the conseguence of this transient does not result in fuel
£zilure, it does result in the discharge of normal coclant
activity to the suppression pool via MSRV operation. Because
this activity is <ontained in the primary containment, there is
no exposure to operating personnel. This transient does not
result in an uncontrolled release to the environment, so the
plant operator can choose to leave the activity bottled up in the
containment or discharge it to the environment under contreolled
release conditions. 1f purging of the containment is chosen, the
release will be in accordance with established technical
specifications and, at the worst, would only result in a small
increase in the yearly integrated exposure level.

-—9 \0%"\t P -
15.1.3 PRESSURE REGULATOR FAILURE - OPEN

383310 1dentification of Causes and Freguency Classification

39.3.3.3:3 ldentification of Causes

The total steam flow rate to the main turbine resulting from a
pressure regulator malfunction 1s limited by a maximum flow
limiter imposed at the turbine controls. This limiter is set to
limit maximum steam flow to approximately 115% NER.

1f either the controlling pressure regulator or the backup
regulator fails to the open position, the turbine control valves

15.1=7
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15.1.2.6 Additional Transients Evaluated

An additional transient has been considered for Limerick. The
effects of an Inoperative turbine bypass system in combination with
the Feedwater Controller Failure, Mayimum Demand transient described
above were determined with an ODYN code analysis. The model, the
initial conditions, and the operation of other systems is as descrlibed
above, except that the operability of the turbine bypass s not taken
credit frr., The sequence of events with an Inoperative bypass system
is shown on Table 15.1-3A and the transient parameters are on Fig. 15.1-3A.
The MCPR values for this transient are shown In Table 15.0-5,
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me-sec Evest 7.0 s

0 Initisted simulated failmre of 127 percent Bpper limit on
feedwater flow,
27.2 L8 wessel level setpoint trips main turbize gxd feedwater pumps,

27.2(est) Reactor scram trip sctuated from mein turbine stop valve

position svitches,

27.2 Becirculation Pump Trip (RPT) sctusted by stop valve position
switches,

27.3 Torbine bypass valves fail to oped.

27.% Naizp turbine stop velves cloued, .

27.4 Recirculation puxp motor circnit breakers opes causing

recirculation drive flow to coast~down,

[
.8 Relief groups 1 to 3 sctuated due to high pressure,
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APPENDIX 15.A

EXTENDED OPERATING DOMAIN AND 1
PARTIAL FEEDWATER MEATING ANALYSES 1

1
15.A.1 Int rocuct tor l
15.4.1.1 Extendec Loac Line Region |
1€.2.1.2 Inerepeer Core Tlow Reglon
15.A.1.7 Partial Feedwater Heating Condition
15,41, Combined Operating Condition
bGP Summary
15.A.% Transiert Responses

15.A.4 Overpressure Frotec'ion

15.A.% Emeroency Core Cooling System Performance
15.4.6 Containment Responses

165.A.7 Thermel-Mycrau’ic Stability

15.A.8 Fue! anc Reactor System Performance
15.A.9 Conclusion

15.A.10 Peferences
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15.A.1 Introduction

Thie append!x presente the resultc of & safety impact eveluatlion to
justify the operation of Limerick Units 1 and 2 In an extendec
operating domein anc with partial feedwater heating for the initial
fuel cvcle. The extended operating domain consiste of two separate
regions: the extended load line reglon and the increasec core flow
region. The definition and benefits of thesc rodes of operation are
described below.

f.0.1.1 Erxrencec Lpac Line Region

The extendec load line region (ELLR) is deflined 25 & power “low
operating domain bounded bv:

2) 100% rated power,

bY  108% Average Fower Range Monitor (APRIY roc block Toad 1ine
which intercepts 100% rated power at £7% core “low, and

c) 100% rated load line.

This ELLR is shown in Figure 15.A=1.

The ELLR improves operational flexibllitv durinc power ascension
by providing adcditiona! operating room above the rztec load line.
It also provides & lower core flow condition at ratec power L0
allow for flow control reactivity corpensation due to fuel burnup
during an operating cycle and for fue! cvcle economic purposes.

15.A.1.2 Increasec Core Flow Region

The increasec core flow region (ICFR) is definec as 2 power flow
opereting domain bocunded bv!

) 100% ratec power,
b) 105% rated core flow, and
c) 100% ratec core flow.

The T1CFP 1s shown in Figure 15.A-1,

Similar to the ELLR, the ICFR also Improves operationa! “lexihility
during power ascemsion by providing ‘dditional flow range at rated

power to compersate for xenon variaiions curing power changes. The
increased flow capabllity provides reactivity compensation due to fuel
burnup during an operating cvele and for providing additiona’ react tvity
+0 extend an operating cycle to improve fuel cycle economics.

1€ . £.1.2 Partia) Feedwater Heztinc Condition

Partial feedwzter heating (PFH) is defined as:

&) Operatior with & reduced feedwater hezting condition that
1e BOOF less than the normal feedweter heating Lemperature
gt any gliven power conditior.,
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b) Partial feedwater heating applies to conditions during an
operating cycle when some feedwater heaters are out of service
due to equipment malfunctions and to conditions after the end
of ar operating cycle when some feedwater heaters are inten-
tionelly valved ot of service to extend an operating cvcle.

PFH provides potential operating avallability by allowing continuecd plant
operation at rated power with out-of-service feedwater hesters, It also
provides fuel cycle economic beneflits bv cycle extension through reactivity
gein from reduced feedwater heating.

15.A.1.4 Combined Operating Condition

The combined ELLR/ICFR extendec operating domain is 11lustrated In
Floure 15.A-1. The entire power flow operating map for the Limerick
units is therefore bounded by the following:

g) 100% rated power,

b)Y 105% core flow,

c) 10B% APRM roc block load 1ine which intercepts rated
power at 87% core flow, and

d)  low power anc flow recirculation pump and cavitation
limitations.

In addition to the berefits described above for each of the individual
operating modes, & combined ELLR/ICFR/PFH mode of operation enazbles the
Limerick units to take advantage of the flow control "spectral shift"
operat ion benefit to extend the operating cycle further to improve fuel
cycle economics. The "spectral shift" rode of operation Involves initial
power operation at reztec power 2t & reduced core flow (ELLR) to build up
Pu-27¢ production and better utilize the U-238 fuei followed by subseauent
increases of core flow (ICFRY 2t the end of the fuel cycle to teke advan-
tage of the Pu-239 and U-238 fuel reactivity and extend the operating cycle.
This, combined with the additional reactivity from the lower feedawater
temperature (PFH), provides further improved fuel cycle economics.

15.A,2 Summary

A safety impact evalustion has been performec to investigate the impact
of Limerick plant operation with the extended operating domeirn end PFH
on plamt safety for the Initial fuel cycle. The evaluations included
in this appendlix are:

2) Transient responses,

b) Overpressure protection,

¢) Lese of coolant accident peak cladding temperztiure,

¢) Contzinment pressure, temperature ancd hverodynamic loads, and
e) Thermal-hydraulic stability.

The results of this evaluation show that the previous analvses (prior

to the consideration of the extended operating domain and PFH) are
bouncirc for the additional modes of operation defined In Section 15.A.1,
except that certair 1imiting transient responses of Chapter 15 have

15 k=2
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become rore severe. The results of the evaluations including the
limiting transient responses are proviced in this appendix.

15.A.3 Transient Responses

All transient evente analvzed In Chapter 15 have been reexamined for

the Impact of ELLR/ICFR/PFH for the Initia! fue! cycie. Limiting events
have been identified and reanzlyzed. The evaluations were performec at
104.5% power, 105% core flow for ICFR; 100% power, £7% core flow for ELLR;
and 360°F feeowater temperature (60°F reduction from 420°F., 100% power
for PFH. 1In addition, the most Timiting combinatiorn of ELLR/ICFR/PFH was
evaluated for the 1imiting transients. The limiting combination was
determinec by sensitivity studies of these conditions affecting the tran-
sient performance. The limiting transients considered the turbine bypass
(BP) system to be inoperable and also considered the end-of-cvcle recircu-

latiorn pump trip (RPT) system to be out of service.

Plant heat balance, core coolant hvdraulics, and nuclear parameter data
were developed and usec in the transient analyses. ELLP/ICFR/PFH result

in variations in the plant's initial steam void, power distribution,

coolant flow rates, anc feedwater temperztures which affect the scram,

void and doppier reactivity characteristice of the plant during rapid
pressurization and coolanmt temperature/inventory perturbation transient
events. The 100°F loss of feedwater heating (LFWH) event it a relatively
slow subcooling perturbation transient that has beer shown tc be insignifi=-
cantly affected by these initial condition changes. The control Poc Vith-
cdrawel Error (RWE) event is mitigatec by the Rod Block Monitor (RBM) system.
Thie transient has alsc been shown to be insigniicantly a*fected by clLP/
1CFR/PFH. The €low-dependent transients have alsc been shown to be Insieni-
“icantly affected.

The limiting transient is determined tc be the feedwater controller
faliure without turbine bvpass for both the RPT system in and out-of=
service ceses. These events were analyzec usinc the computer model of
Reference 15.A.10-1. The results of the 1imiting transients and their
assoc zted minimur critical power ratic (MCPR) limits for the Initial
fue) cvcle are presentec 'n Tables 15.A-]1 and 15.A-2. The transient
performance resporses are shown in Figures 15.A-2 to 15.A-5. The details
of all the analyzed transients are documented in References 15.A.10-2 to
15.A,210-5.

15.A.4 QOverpressure Protection

The 1imiting transient to satisfy the ASME Code overpressure protection
criteria (FSAR Chapter ) is the main steam isolation valve (MSIV)

closure event with secondary (fiux) scram. PFH and ELLR result in

lower Initlal steam flow and operating pressure that enables the peak

vesse! pressure 1o be lower than the vaiues reported in Chapter 5 for

this limitine transient. The ICF analysis produces & higher peak vessel
pressure. 1ts pezk pressure of 1273 psig is sti1) wel! below the ASME

Cocie 1imit of 1375 psig. The peak pressure results for the initial fuel
cvele analvzed cases are presented in Table 15.A-3, The translent responses
for the ICF case are shown In Figure 15.A-6.
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15.A.5 Emergency Core Cooling System Performance

The effect of the ELLK, ICFR, and PFH on the losc of coplent accident
(LOCA) peak cladding temperature (PCT) calculation discussed in Chap-
ter 6.3 (Emeroency Core Cooling System Performance) hee beer examined
for the initia! fuel cycle.

|
When operating in the ELLR, & LOCA initiated from £87% core flow produces ‘
2 slightly eariier 70,1 second) loss of nucleste bolling in the top por-
tion of the 1imiting buncdle when compared to the 10N% core fiow condition. |
FHowever, i1 coer not a“fect the drvout time of the high power node sig-
nificantly where the PCT occurs. The reduced initial core flow alsc has
little effect or the reflood phase following the LOCA. This period Is
dominated by the e“fect of counter current flow limit (CCFL) at the top
of the buncles. Since the core power is not changed, the steam generation
rate in the core and the liguid dowr flow rate through the fuel bundles
will be similar. Therefore, the effect of the reduced initial core flow
on reflooding time is small. 1t 1s concluded that the operation in the
ELLP is boundec by the current Chapter €.2 PCT calculations to satisfy
the requirements of 10CFR50,45,

\ther opereting ir the ICFR, the LOCA PCT will not be significantly
affected. This |s because the parameters which most strongiy affect
the PCT, 1.e., hich power node boiling transition time and core
reflooding time, have been shown to be not significantly affected.
Results of the LOCL arzlysis performed for Limerick show 2 negligible
impact on PCT a2t the ICF condition for the limiting brezk when compared
to the ratec “low condition. PCT changes throuchout the rema’nder of
the brezl spectrum are also necliclble and thus will not alter the
limiting break., Therefore, operation in ICFR is boundec bv the current

Chapter 6.3 PCT results.

For operetior with PFH, the increased subcooling increases the total
system meee 2rc¢ the mass Tlow rate during & LOCA break at # given

vesse] preesure. However, the lower initial steam fiow with PFH
recuces the vessel pressure which resulte in & net decrease in break
flow rate at most tires durinc the sccident. The increasec total system
mess delavs the time of lower plenum fleshing. The increased system
mass and the decreased break flow act together to result in later jet
pump, break, and core uncovery times., These combined effects result In
z lower PCT for the PFH conditlion comparec to the normal feedwater
heating condition.

Therefore, the calculated PCT reported In Chapter 6.3 is bounding for
the extendec opersting domain and partial feedwater heating condition.

15.A.6 Containrent Pesponses

The impact of operation with ELLP, 1CFP, and PFH on the containment
precsure, temperature and hverodvnamic loads of Chapter 6.2 has been
evaluated for the initial fuel cvcle.

1€, p-b




Operation In the ELLR results In Increased subcooling which may lead to
higher LOCA blowdown flow rates for certain time perlods following the
line break. An analysis has been performed to show that the calculated
peak drywell and wetwell pressures are bounded by the corresponding
values In Chapter 6.2. The peak drywell flow differential pressure
(28.6 psid) (down load) is bounded by the design value. A qualitative
evaluation shows that all other containment parameters (e.g., drywell
and suppression chamber temperatures and maximum allowable leak rates)
are bounded by results reported In Chapter 6.2.

Operation with ICF results in lower subcooling that provides Improved
containment pressure/temperature responses. Operation with PFH results

In Increased subcooling that may result in a higher LOCA blowdown rate

for certain time periods following the 1ine break. Similar to the evalu-
ation for ELLR, an evaluation for ICF and PFH has shown that the calculated
peak drywell and wetwell pressures are bounded by the corresponding values
reported Iin Chapter 6.2. The peak drywell flow differential pressure is
bounded by the design values. All other contalnment parameters are bounded
by those reported In Chapter 6.2.

All LOCA-related pool swell, condensation oscillation, and chugging
loads for the ELLR, ICFR, and PFH are shown to be bourded by the
corresponding design loads.

15.A.7 Thermal-Hydraulic Stabllity

Operation In the ELLR results in operating on a higher control rod line
which could potentially reduce stability margin, Operation with PFH
results Iin increased subcooling and power distribution changes that

also can potentially reduce stablility margin. ICF operation will
Iimprove stability margin. In all these conditions, the NRC has
completed the generic review of thermal-hydraulic stability of BWR

cores and fuel designs contained In General Electric standard
application for reactor fuel (GESTAR) (Reference 15.A.10-6). In NRC
evaluation reports (References 15.A.10-7 and 15.A,10-8), the NRC
concluded that GE fuel design meets stabllity criteria set forth In
General Design Criteria 10 and 12 of 10CFR50, Appendix A, provided that
the plant has In place operating procedures and Technical Specifications
which are consistent with the recoomendation of Reference 15.A.10-9.

The NRC approval reports considered operation with ELLR, ICFR, and PFH.
Therefore, thermal-hydraulic stablility compliance is satisfled for the
initlal fuel cycle. PECo will remalin apprised of any new NRC Improvements
established In this area.

15.A.8 Fuel and Reactor System Performance

The fuel system performance and reactor Internals described in Chapter &
were examined to determine the Impact of the extended operating domain and
PFH operation for the initial fuel cycle. It Is shown that the fuel desiagn
criteria as described In the generic GE fuel licensing report, GESTAR 11
(Reference 15.A.10-6), are applicable to the ELLR, the ICFR, and PFH.

It 1s also shown that the reactor Intermmals most affected by ELLR, ICFR,
and PFH operation are the core plate, shroud, shroud support, shroud head,

15.A-5
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steam dryer, control rod guide tube, control rod drive housing, and jet
pup. The impact of these operating condit ione on these components was
evaluated. The analysis concludec that the desion of these components |
contains enough marain to handle the increased loading.

15.A.8% fonclusion

|
The safery impact evaluation has demonstrated that the overpressure |
protection, LOCA and contzinment responses, thermal-hvdraulic stab!lity, |
anc the fuel and reactor system performance as described in FSAR Chap-

ters 4, 5, anc © are acceptable T the extended cperatinc cdomelr zrc |
partial feecawster heating condition for the initial fuel cycle. For

transient performance ciscussed in Chapter 15, new MCPR results have been

determined for this first cvcle. Additional details of the extended

operating domain anc partial feedwater heating evaluations are included

in References 15,A.10-2 to 15.A.10-5.
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