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{MPORTANT NOTICE REGARDING
CONTENTS OF THIS REPORT
PLEASE READ CAREFULLY

This report was prepared by General Electric solely for Pennsylvania Power and

Light Company (PP&L) for PP&L's use in supporting the operation of Susquehanna

Steam Electric Station. The information contained in this report is believed
by General Electric to be an accurate and true representation of the facts

known, obtained or provided to General Electric at the time this report was

prepared.

The only undertakings of the General Electric Company respecting information

in this document are contained in the General Electric Compary Load Line Limit
Aralysis Quotation No. 185, dated Janua.y 15, 1981. The use of this informa-
tion except as defined by said contract, or for any purpose other tham that for
which it is intended, is not authorized; and with respect to any such unauth-
orized use, neither General Electric Company nor any of the contributors to
this document makes any representation or warranty (express or implied) as to
the completeness, accuracy or usefulness of the information contained in this
ijocument, or that such use of such information may not infringe privately owned
rights; nor do they assume any responsibility for liability or damage of any

kind which may result from such use of such information.
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channels are clearly
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at all attainable operating conditions.

3.3.1.2 Reactor Conformance to Ultimate Performance Criterion

The decay ratios determined from the limiting reactor core stability conditions

are presented in Reference 1. The most responsive case for this analysis is

the extrapolated rod bloc L1 natural circulation condition.
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Natural Circulation Power
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These calculations ompliance with the ultimate
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Table 3-1

CHARACTERISTICS



TRANSIENT INPUT DATA AND OPERATING CONDITIONS FOR LICENSE BASIS POINT




DATA AND OPERATING CONDITIUNS FOR 100%Z INTERCEPT POINI

$3293/100

100




Table 3-2«

TRANSIENT INPUT DATA AND OPERATING CONDITICNS FOR ROD BLOCK INTERCEPT POINT

A

Thermal Power (MWt/%) 2071/85 2799/85 2071/85 1420/85 N/A 2071/85

Steam Flow (Mlb/hr/%) 8.72/83.3 11.18/83.3 8.72/ 8.72/83.3 5.64/83.3 8.35/83.3

Core Flow (Mlb/hr .97/61 62.53/61 46.97/61 47.0/61 35.1/61 47.9/61

992 993 97 1078 1004 992

Dome Pressure sig)

(psig) 953 955 - 988 972 953

Turbine Pressure
NDP Void Coefficient 2 -7.95 -8.97
(¢/ZRg)

Coefficient

NDP Doppler Coefficient -0.2277
(¢/°F)
TAP Doppler Coefficient -0.2169

(¢/°F)

Average Fuel Temperature 1303
(°F)

NDP Scram Worth (§)

TAP Scram Worth ($§)

N/A Not Analyzed




Table 3-2d

TRANSIENT INPUT DATA AND OPERATING CONDITIONS
FOR INCREASED FLOW POINTS

H X L M

Thermal Power (MWt/X%) | 997/100 997/100 2540/104 N/A N/A 2543/104 N/A
Steam Flow (Mlb/hr/%) 4.07/100 4.07/100 10.99/105 10.53/105

Core Flow (Mlb/hr/X%) 33.0/111 33.0/111 80.9/105 82.4/105

Dome Pressure (psig) 1004 1004 1019 1020

Turbine Pressure (psig) 958 958 959 959

NDF Void Coefficient -9.15 -7.08
(¢/%Rg)

TAP Void Coefficient -10.19 -8.85
(¢/%Rg)

NDP Doppler Coefficient -0.222 -0.222
(¢/°F)

TAP Doppler Coefficient -0.211 -0.210
(¢/°F)

Average Fuel Temperature 1377 1377
(°F)

NDP Scram Worth ($)

¢-003N

7177

(

TAP Scram Worth ($)

N/A - Not Analyzed

a..
Feedwater temperature reduction







Table 3-3b

'ETAB ANALYSIS IN AL CONDITIONS FOR 100
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Table 3-3d
GETAB ANALYSIS INITIAL CONDITIONS FOR INCREASED FLOW POINTS

Core Power (MWt)
Core Flow (Mlb/hr)
Reactor Pressure (psia)
Inlet Enthalpy (Btu/lb)
Nonfuel Power Fraction
Axial Peaking Factor
7%7 Fuel
Local peaking factor
Radial peaking factor
R-factor
Bundle power (MW
Bundle flow (IC}Lb(HrJ
8x8 Fuel
Local peaking factor
Radial reaking factor
R-factor

Bundle power (MWt)

3
Sundle flew (1071b/hr

8x8R Fuel
Local peaking factor
Radial peaking factor
R-facror
Bundle power (MWt
Bundie flow \lﬁ%lb hr)
P8x8R Fuel
Local peaking factor
Radial peaking factor
R-factor
Bundle power (M«t)

1

Bundle flow (1071b/hr)

N/A - Not Analvzed
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Table 3-4
ASME PRESSURE VESSEL CODE COMPLIANCE: MSIV CLOSURE, FLUX SCRAM

Peak Peak
Steamline Vessel

Peak
" Pressure Pressure
Neutron Peak Heat o P

Initial Flux @ Flux Q/A sl v
Power/Flow (2 initial) (2 initial) (psig) (psig)

(104P, 100F) 849 127 1217 1264
(100P, 9.F) 1005 128 11 1254
(85P, 61F) 834 126

(104P, 100F)
(100P, 94F)
85P, 61F)

(1C4P, 100%)
(100P, 94F)
(85P, 61F)

(104P, 100F)
(100P, 91F)
(85P, 61F)

(104P, 100F)

(1067, 92.4r)

(85P, 61F)

(100P, 111F)

(104P, 100F)
(100P, 94F)

(91P, 75F)

(85P, 61F)

(104P, 105F)
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Table 3-4

ASME PRESSURE VESSEL CODE COMPLIANCE: MSIV CLOSURE, FLUX SCRAM
(Continued)

Peak Peak
Steamline Vessel
Pressure Pressure

P P

Peak
Neutron Peak Heat

Initial Flux @ Flux Q/A sl v
Plant Power /Flow (X initial) (2 initial) (psig) (psig)

(100P, 100F) 658% 128 122 1244
(100P, 92F) 662% ,, 1243
(100P, 87F) 635%
(92pP, 75F) 525%
(85P, 61F) Lab*

(104P, 100F)
(100P, 94F)

(104P, 100F)
(100P, 94F)
(91P, 75F)
(85P, 61F)
(104P, 105F)

(104P, 100F)
(100P, 947

*7 NoﬁI;;T Rated




TRANSIENT
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Table 3-6

[RANSIENT SUMMARY-~LOAD REJECTION WITHOUT
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Table 3-7
TRANSIENT SUMMARY--LOSS OF FEEDWATER HEATING

Initial initial
Power Flow
Analysis (T NBR) (2 NBR)

¢

(X initial)

P P,

Q/A sl

v
(X initial) (psig) (psig)

® 104 100

100 94

61

100

94

61

100

94

61

116

116

117

116

116

1018 1068

1057

1020




[able 3-8

TRANSIENT SUMMARY--FEEDWATER CONTROLLER FAILURE







)DYN TRANSIENT RESULTS FOR OFF-RATED
CORE FLOW CONDITIONS

Peak Pressure

Power/ ’ Q/A —— (psig)
Flow Ja (%) _(Z) Steamline Vessel

100/100
100/92
100/87
100/100
100/92
100/87
MSIV FS
100/100
100/92
.
TT w/1/2 BP
100/111
100/100

G (w/RPT)

LR w/o BP
104/105
104/100
104/105
104/100

MSIV FS
104/105
104/100
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Peak Pressure

(psie)

Steaml ine Vessel

L (w/RPT)

LR w/o BP 104/105
104/100
104/105
104/100
104/105
104/100

M

LR w/o BP 104/100
100/94
104/100
100/94
104/100

100/94

104/100
100/94
104/100
100/94
MSIV FS 104/100
100/94
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APPLICATION

The method of analyses described in this report in support of operation along
the modified power/flow line are of a bounding type that can be applied to eval-

uate all BWR/3 and BWR4 plants whose operation is guided by a puwer/flow curve.

The rod block intercept point of 100% power/87% flow lies along the APRM flow-

biased rod block line having a slope represented by the equation:

0.58W + 50%

where

W = recirculation flow rate in percent of rated

he relationship between core flow and recirculation flow is shown in

Figure 4-1.

Currently, mos‘ BWRs operate on the basis of a power/flow curve approximated

by the equation:

0.65W + 35%*

with the APRM flow-biased rod block represented by the equation,

The less restrictive equztion (0.58W + 50%) was approved by the United States
Nuclear Regulatory Commission (Reference 4) and the analyses for this report
were performed witnh this line as the upper bound of the proposed omerating

envelope.

Operation utilizing the curient SSES-1 technical specification rod block

line (0.66W + 42%) ca: be effected in the same manner as using the proposed

*Several plants vary a few percent from these values.




APRM rod block line, except the intersection with the 100% power line

|

l=1). This 1is within

would occur at slightly higher power and flow (Figure

the ana.yzed envelope ard, therefore, conforms with the bases and conclusions

of this report.




FLOW
CONTROL

z
g
£
-
-
-
.
<
=}
e

NATURAL CIRCULATION
(ASSUME NO LOOP FLOW)

’ |

|

|
«0 50 60

RECIARCULATION FLOW (% Wa)

Core Flow-Recirculation Flow Relationship for Jet-Pump Plants




NEDO-22128

REFERENCES

"Final Safety Analysis Report, Suequehanna Steam Electric Station.

R. L. Gridley, (GZ) letter to D. G. Eisenhut .(NRC), "Review of Low=

Core Flow Effects on LOCA Analysis for Operating BWRs," May 8, 1978.

G. Eisenhut (NRC), letter to R. L. Gridley, enclosine "Safety

Evaluation Report Revision of Previcusly Imposed MAPLHGR (ECCS-LOCA)

Restrictions for BWRs at Less Than Rated Flow," May 19, 1972.

Evaluation by » Offic )f Nuclear Reactor Regulation Supporting

A

Amendment No. 59 to Provisional Operating License No. DPR-19. Amendment

-

Facility Operating License No. DPR-25, Amendment No. 0 to
! 3

Facility Operating License No. DPR-29, and Amendment No. 64 to Facility

OCperating License N .ommonwealth Edison Company and Iowa-

ay

Gas and E ic Company, Dresden 3tation Unit Nes. 2 and 3,

and 2, Docket Nos. 50-237, 50-249,




