NEDC~-31126
Class II
February 1986

GENERAL ELECTRIC BOILING WATER REACTOR
EXTENDED LOAD LINE LIMIT ANALYSIS
FOR
NINE MILE POINT 1
CYCLE 9

ALY Ny 4(
L}av-[*ﬂi u/] Appr.)veti:_g, <1 .

L. Sofzl, Mdnager R. L. Gridley, Manager
Application Analysis Services Safety and Fuel Licensing

f

GENERAL &3 ELECTRIC




NEDC-31126
Class 1I
February 1986

GENERAL ELECTRIC BOILING WATER REACTOR
EXTENDED LOAD LINE LIMIT ANALYSIS
FOR
NINE MILE POINT 1
CYCLE 9

/f‘ , l‘/’\ ' / //7
Approved: A‘l”aL;Y%quﬂ Approved: -, .

5. L. Sof2zl, Mdnager R. L. Gridley, Manager
Application Analysis Services Safety and Fuel Licensing

e GENERA

GENERAL &3 ELECTRIC




NEDC-31126

LMPORTANT NOTICE REGARDING
CONTENTS OF THIS REPORI

’LEASE READ CAREFULLY

seneral Electric solely for Niagara Mohawk
's use in supportin 1e operation of Nine
ntained in this
i1 true representa-

the facts time

port was prepared.

undertaki he General Electric

ijocument

unauthorized use, neithe:

ment makes

mpleteness ( DT useiulness

locument, « hat such use such information

wned rights; nor d hey assume any responsibility

kind which may result from such use of such

information.




CONTENTS

|

S PN

Background
Analysis and Results
2.1 Stability
1.2 Loss-of-Coolant Accident

|

2.3 Containment Response
2.4 Transients
.5 ASME Pressure Vessel Code Compliance
3.2.6 Rod Withdrawal Error
onclusion

i

WWwowowoewew
| it |

W W W
| | |
wmronon

REFERENCES

&
!
—




NEDC-31126

TABLES

Stability Results

Iransient Results

[ransient Input Data and Operating Conditions

GETAB Analysis Initial Conditions

ASME Pressure Vessel Code Compliance: MSIV Closure
(No Scram)

LLLUSTRATIONS




NEDC-31126

1. SUMMARY

[his report justifies the expansion of the operating region of the power/

"

tlow map for the Nine Mile Point Nuclear Power Station Unit 1 (NMP-1), Cycle 9,

™}
e

perating envelope is modified to include the extended operating region

bounded by th U821 average power range monitor (APRM) rod block line, the

rated power lir and the rated load line, as shown in Figure 1-1 In this

report, rated power is defined as 1850 Mwt.

technical analysis contained in this report is referred to as the
load line limit analysis (ELLLA) and the entire shaded area in

is referred to as the ELLLA region,

cussion and analyses presented show that the consequences of most
from within the ELLLA region are bounded by the consequences

e licensing basis condition for NMP-1,
I Heater (LFWH) transient initiated from within

event that is not bounded by the same event

basis condition. However, the consequences of
ct the minimum critical power ratio (MCPR) operat-
Inerefore, it is shown that all safety bases

satiesfled throughout Cycle 9 for operation
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RATED POWER ~ 1880 MWt
RATED FLOW = 87.5 M/ (100,88) 100%

INTERCEPY
POINT
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CIMCULATION
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BACKGROUND

Previous analyses (References 1 and 2) provided the analytical bases for

NMP-1 operation under a modified power/flow line designed to enable direct

iscension to full power within the design bases previously applied. Th
(LLLA), described in Reference 1 and illustrated in
reactor to ascend to full power along a modified
1e was bounded by the 1082 rod block line up to the
nt and from there proceeded along the rod block intercept

100 flow point, An ELLLA, described in Reference 2

Figure 1-1, provided analyses justifying operatiom up

'R

ated power at 91% rated flow. The analysis described in this

is the ELLLA region to now be entirely bounded by the 108% rod

to the rated power line. This allows operation of the plant at

low as 852 rated.

shown in Figure 1-1 has been derived to
restrictions inherently imposed during

standard power/flow curve. Effects on the

1ich could possibly be impacted by

4

iiscussed in the following sections.

ne proposed extended APRM
flow (652 power/22% flow)

3

core stability decay




The results show that at this least stable condition, the channels and

the reactor core decay ratio are within the ul ate performance criteria (1.0
decay ratio at all attainable conditions). No technical specifications for
stability are required for the NMP-1 reactor.

3.2.2 Loss-of-Coolant Accident

The extended load line limit option will allow operation at rated power
down to 85% core flow. The effects of this reduced core flow on the conse-

quences of a postulated LOCA are as follows:

a. The lower initial core flow can affect the coastdown response and

may yield an earlier boiling transition time.

b. The higher initial voiding in the bundle due to reduced core flow
may result in a slightly earlier dryout time.

A discussion of low-flow effects on LOCA analyses for all operating
plants (Reference 3) was presented to and approved by the Nuclear Regulatory
Commission (Reference 4). The effects of reduced initial core flow as this
applies to NMP-1 are addressed further in the following sections. These
sections address the effects throughout the break spectrum and include
considerations for 3, 4 or 5 recirculation loop operation. Note that full

power cannot be achieved during 3-loop operation.

3.2,2.1 Small Breaks

There will be no significant effect on small break severity due to the
lower initial core flow. The peak clad temperature (PCT) is sensitive to the
vessel inventory, not the initial core flow, By the time the break uncovers,
the core flow coastdown will have been completed., The length of time prior to
core uncovery will also eliminate the effect of higher initial core voiding.
Slight differences in dryout time (1f any) will be insignificant compared to
the time required to uncover the fuel. Current Maximum Average Planar Linear
Heat Generation (MAPLHGR) limits set by the small break will remain unchanged

3-2
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both normal operating condition and operation with one and two
X I

culation loops out-of-service.

Design Basis Accident (Large

or the Large Break Design Basis Accidents (DBA) breaks, credit is not

-

taken for coastdown flow due to the rapid decrease in core inlet flow. The

Lower coastdown flow for ELLLA operation will not affect ECCS calculations for

this break size Dry ti will be slightly faster because of the higher

.

on the MAPLHGR will be negligible as shown in
Reference 3. ! tial voiding in the core is not dependent on the number
irculation 1 )8 O] ing, but on the initial flow only; therefore,

these results ) ipplic t 3- and 4-loop operation,

ulation
re used for he origin

or the termediate bre
™

low, 1ld cause the

Xposures, owever, in

boiling correlation (Refere
iences

results

the large break (DBA) | Therefore

limiting at lower exposures and the large
exposures, Note that PCT constraints set MAPLHCR
ak and maximum oxidation fraction constraints set

lar ge break.
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However, the increased ACPR result from this event is still bounded

Cycle 9 licensing basis limiting MCPR result.

ASHE Pressure Vessel Code Compliance
[he Main Steam Isolation Valve (MSIV) Closure With No Scram event is used
to determine comrliance with the ASME Pressure Vessel Code, This event was
analyzed at the 100X power intercept point (100% power/85% flow) using the
nuclear parameters resulting from the EOC target exposure shape. The result-
ing peak vessel pressure is shown in Table 3-5 and is still below the design

pressure of 1375 psig.

.0 Rod Withdrawsl Error

A Rod Withdrawal Error analysis is not required for the 1002 Power and

4

Flow Extended Load Line because the APRM rod block line slope (0.55) does
change. The initial 100X power and 85% flow state's proximity to the APRM
line, as compared to previously analyzed states, results in a reduc-
I Tod motion prior to a rod block. This reduced rod motion prior to a
rod block results in a reduction of the ACPR at each rod block setpoint,
™h oy

[herefore, the fRs of the 100% power/100% flow state will bound the 100%

power and 85X flow state,

CONCLUSION

[he results of most of the transi:nts for the 100% power intercept point

(100X power/85% flow) are bounded by the same transients for the licensing
basis point (1002 power/100% flow). The only exception is the LFWH transient;
however, this event does not affect the current Cycle 9 licensing basis MCPR
oper g limit, The containment LOCA response is unaffected at the operating
condi f 1022 power and 852 flow. The overpressurizatioa protection
analysis iits are within ASME Pressure Vessel Code allowable for the 100%
[he stability results are within the bounds of the
criteria, <1.0 decay ratio, and the MAPLHGR results are

| {
ieQ

operating region.
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Therefore, it is concluded that all safety bases normally applied to
NMP-1 are satisfied throughout Cycle 9 for operation within the ELLLA regionm.
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Table 3-1
STABILITY RESULTS

r

Line Analyzed: Extrapolated Rod Block Line
Natural Circulation Power

Reactor Core Stability 0.74
Decay Ratio X2/Xp:

Channel Hydrodynamic
Performance Decay Ratio
X2/ X ? P8x8R)

r's
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Table 3-4

;ETAB ANALYSIS

Licensing Basis Point
(1] - Euwﬂr/lbﬁz flow)

100%

Core Power (MWt 1850

ore Flow (Mlb/hr)

rressure pPelig

[nlet Enthalpy

Nonfucl Power Fraction

Axial Peaking Factor

PEBx8R

Peaking Factor
t

al Peaking Fa
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3

e Flow LO¥1b/hr
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Intercept P
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