
August 9, 2000

MEMORANDUM TO: File 

FROM: David H. Jaffe, Senior Project Manager 
Project Directorate IV-1 
DLPM/NRR 

SUBJECT: Conference Call with Entergy Operations, Inc.  

On August 4, 2000, Jay Lee and D. H. Jaffe held a conference call with the River Bend Station 
(RBS) licensee to discuss the effect of the proposed 5% power uprate on offsite and control 
room, post accident, radiation doses. Enclosure 1 was the agenda for the conference call. The 
licensee provide Enclosure 2 to assist in the conference call. Enclosure 3 was prepared 
following the conference call and was received on August 8, 2000.  

Docket No. 50-458

Enclosures: As stated



David Jaffe - RIVERBE2.wpd 

River Bend Discussion Items 

(1) License Amendment Request (99-15), "Changes to Technical specifications 

for Power Uprate of River Bend station".  

In Section 9.2, "Design Basis Accidents," of Enclosure 7 (Reference 1), you 
stated that plant-specific radiological analyses were performed at uprated 
conditions for bounding postulated accidents.  

Provide the site boundaries (Exclusion Area Boundary and Low Population 
Zone) and the control room operator doses resulting from (1) the LOCA, (2) 
the fuel handling accident, and (3) the control rod drop accident, complete 
with the major parameters and assumptions used in the re-evaluation of 
the radiological consequences at uprated power.  

Reference 1: GE Nuclear Energy, NEDC-32778P, "Safety Analysis 
Report for River Bend 5% Power Uprate", July 1999.  

(2) License Amendment Request (2000-02), "Changes to Fuel Building and 

Fuel building Ventilation System Requirements." 

In Attachment 4, you provided the current River Bend design basis LOCA 
dose analysis referencing the model you submitted to the NRC in the LAR 
96-39. The staff issued Amendment No. 98 approving a part of LAR 96-39 
request.. In your letter of July 31, 1997, you requested the deferral of 
review for the increase in the allowable MSIV leakage rate and deletion of 
the MS-PLCS.  

Are your LOCA dose consequences provided in LAR 2000-02 based on 
with or without MS-PLCS leakage contribution? 

How does LAR 2000-02 relate to LAR 99-15? What are the current River 
Bend licensing bases for the radiological consequences ?

Page 1
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LOCA Doses 09 .APT -F u.r
File Laeed: 
"* CONTAIN.IN - This file determines the dose consequences of ai- lea.kage from the primasy and 

secondary containment buildings.  
"* PVLCS - This file determines the dose consequences due to the secondary containment bypass 

leakage term. This leakage is assumed to be released directly to the environment 
"* LIQUID.IN - This file determines the dose consequences of liquid leakage of ESF systems into the 

auxiliary building.  
"* IN91-56.IN - This file models the gross failure of a passive component outside of secondary 

containment This file is not impacted by secondary containment assumptions. Note that the power 
level previously assumed for this term was 3100 MWt so the impact of Power Uprate was already 
considered in the Amendment I I l submittal.  

Calculation LOCA Doses for Power Uprat, 

Thyroid Whole Body Skin 
EAB 
"* CONTPUOUT 4.014E+01 4.348E+00 
"* PVLCS PU.OUT 1.956E+01 4.893E-01 
"a LIQPU.OUT 2,092E+01 8.546E-02 
"* CASESOA.OUT 0.OOOE+00 0.000E+00 Note I 

Total 80.6 5.4 
Pre- Uprate Dose 37.8 4.6 T'4" ý IIi 

LPZ 
* CONTPUOUT 1276E+01 2.708E+00 
* PVLCS.PU.OUT 3.804E+01 1.171E-01 
SLIQ_PU.OUT 6.867E+00 1.4061-02 

• CASE.I0A.OUT 6.394E,01 4.260E-02 Note I 
Total 121.6 2.95 
Pre- Uprare Doe 15..1 2.8) 
Regilatory Lbit 300.0 25.0 

Control Room 
"* CONTPU.OUT 2.872E+00 4.003F-0i 9.390'1+00 
"* PVL.CSPU.OUT 3.067E+00 5.834E-02 1.147E+00 
"* I.IQPU.OUT 6.645E-01 9.945E-05 7.302E-04 
"a CASESOA.OUT 4.163E-01 1.039E-04 1.309B-04 

Tolal 7.02 0.46 9.53 
Pre- Uprale Dose 6.33 0.42 8.82 
Rgaulamry Limit 30.0 5.I 30.0 

Note 1: Skin dose calculations are not required for off-site, therefore, they are not included here.  
Note 2: Doses taken from calculation G13.18.9.5*051-IA 

Primary Changes in Assumptions for Power Uprale: 
1. Power Le.vel The pre-uprate analysis assumed 3039 MWt which is 105% of the current licensed 

power level of 2894 MWt. The Power Uprate analysis assumed 3100 MWt whKh is the uprated power 
level (3039 MWt) with an additional 2% to account for instrument uncertainty in accordance with RG 
1.71.  

2. Positive Pressure Period (PPP): A PPP of 700 seconds was assumed for the power upmate LOCA 
dose analysis. Specifically, secondary containment was not credited for the Annulus from 24 to 724

N CAJ-

There are three FHA cases evaluated for RBS. The first is the original design basis analysis which assumed 
an FHIA occurs in the fuel building 24 hours after shutdown. The second evaluation was prepared to 
support Amendment 35 to the technical specifications. This analysis assumes that a FHA occurs in 
containment 90 hours after shutdown. The third analysis was prepared to support Amendment 35 to the 
technical specifications which allowed the containment personnel air locks to be opened during fuel 
movement. All three analyses were re-submitted to the NRC via LAR 99-29 in December, 1999. The NRC 
issued Amendment 110 to the RES TS on March 3, 2000 approving the revised calculations.  

As discussed in LAR 99-29, there were two major changes in FRA assumptions in the Power Uptate 
analysis. First, the source term was based on a power level of 3100 MWI which is 102% of the proposed 
core thermal power level. The second change was independent of Power Uprate. Specifically, PBS has 
determined that the maximum possible number of fuel rods damaged due to a postulated drop is 122 GE 
9x9 rods. However, to conservatively bound future fuel designs the FIHA analyses conservatively assumed 
that 150 rods were damaged This is discussed in depth in LAR 99-29 

The resulting doses and assumptions are found in LAR 1999-29.
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seconds consistent with GE Task Report 31.2 assumptions. The auxiliary building and fuel building 
are not credited from 0 - 724 seconds. Note that RBS has since performed a GOTHIC analysis which 
indicates that the actual PPP using power uprated assumptions is <450 seconds.  

CRDA 

Dose (REM) Case I Case 2 Current USAR Value 
EAB 
"* Whole Body 7.036E-01 7.715E-02 9.900E-01 
"* Thyroid 5.447E+00 1.230E+00 7.800E+00 
LPZ 
"* Whole Body 2.163E-01 2.396E-02 4.300E-0l 
"* Thyroid 4.506E+00 I.068E+00 5.900E+00 
Control Room 
"* Whole Body 7.637E-02 8.203E-03 4.900E-01 
"* Skin 1.339E+00 1.465E-01 7.900E+00 
@ Thyroid 5.505E-01 1.305E-0I 3.300E+00 
Case 1: Assumed all 850 GE Sxg fuel rods melted resulting in release of 50% of the halogens and 100% of 
the Noble Gases. This is consistent with the current analysis documented in the USAR.  
Case 2: Assumed 0.77% of the fuel rods melted consistent with GESTAR II assumptions. The remaining 
fuel rods are assumed to only experience classing failure with the release of the gap activity (12% 1-131, 
10% remaining halogens, 30% for Kr-85, 10% remaining NG).  

The following are the changes in assumptions: 
"* Power Levelt A power level of 3 100 MWt was assumed which is 102% of the Power Uprate power 

level.  
"* Dose Conversion Factors: The previous analysis used ICRP2 DCF. The Power Uprate analysis used 

ICRP30 DCFs.  
"* Control Room Ventilation Model: The revised analysis uses the current MCR ventilation model 

(-2000 cfm filtered intake & 2000 cfm filtered recirc.). The previous analysis used the previous model 
(4000 cfm filtered intake, no filtered recirculation). The model used is consistent with the current FHA 
and LOCA Main Control Room ventilation model.  

FHA 

There are three FHA cases evaluated for RBS. The first is the original design basis analysis which assumed 
an FHA occurs in the fuel building 24 hours after shutdown. The second evaluation was prepared to 
support Amendment 35 to the technical specifications. This analysis assumes that a FHA occurs in 
containment 80 hours after shutdown. The third analysis was prepared to support Amendment 85 to the 
technical specifications which allowed the containment personnel air locks to be opened during fuel 
movement. All three analyses were re-submitted to the NRC via LAR 99-29 in December, 1999. The NRC 
issued Amendment 110 to the RBS TS on March 3, 2000 approving the revised calculations.  

As discussed in LAR 99-29, there were two major changes in FHA assumptions in the Power Uprate 
analysis. First, the source term was based on a power level of 3100 MWt which is 102% of the proposed 
core thermal power level. The second change was independent of Power Uprate. Specifically, RBS has 
determined that the maximum possible number of fuel rods damaged due to a postulated drop is 122 GE 
9x9 rods. However, to conservatively bound future fuel designs the FHA analyses conservatively assumed 
that 150 rods were damaged. This is discussed in depth in LAR 99-29.  

The resulting doses and assumptions are found in LAR 1999-29.
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Table I

FHA Input Assumptions

Parameter 

Building.  
Core Power Level") 
Number of Pins per Bundle 
Number of Bundles in Core 
Decay Time 
Number of Damaged Pins 
Release Ratem 
Building Filter EMciency 
Pool Decontaminmtion Fnctor 

Halogens 
Noble Gases 

Off-Site Atmospheric Dispersion 
FactoralT/Q I (*/=.j) 

EAB 
O - 2 hours 

LPZ 
0 - I hours 
8 - 24 hours 
I - 4 days 
4 - 30 days 
Control Room X/Q (i..)i 
o - 8 hours 
8 -214 hours 
I - 4 days 
4 - 30 days 
Gap Fractions 
Kr-I5 
All Other Noble Gases 
1-131 
All Other Ilalogens.

can I 

.. Fuel Building 
3100MWt 

74 
624 

24br..  
150GEx9 "E 

Puff Ralteam 
99% 

100 
2 

3.583£.04

1.13E-04 
7.89E-0S 
3.65E-05.  
1.2 1E-OS.  

1.62E-03 
1.20E-03 
4.05E,04 
6.43E-05 

030..  
0.10 
0.12 
0.10

Case i Cut liI 
(Ameodment 35) (Amendment 35) 

Containment Conm1nmaet 
3 1 (MtW 3100 MW? 

74 74 
624 

150 GE9M9 5b0 GE9x9 
,7.4 ,m, " "05A....0

1 

8.51E-04

"1.21 E-O0

1.621-03 
I .20E-03 
4.05E-04 

. 6.48E-0S 

. .1-30.  
0.10 
"0.12 
0.10

S 100.  
I 

8.5815-04

1.13E-04 
-- 79E-05 

........ 3.65E-05 
1.2 1 "05.

.1.62E-03 
1.20E-03 
4.05E-04 
6.49E-03

.0.30 
0.10 
0.12 
0.10

Note 1: The assumed power level corresponds to a Power Uprated core thermal power level of 3039 MWt. An 
instument uncertainty of 2% is assunred in accordance with Regulatory Guide 1.78 for a total core 
power level of 1.02x3039-3 100 MWL The current licensed power level is 2394 MWt.  

Note 2: Case I remesents the mast conservative assumption in that all activity* 6 instantaneously mleaed to the 
environment The Case It leakage rate corresponds to L. (0.25 vol % per day) + 70.2 cfm and 
accounting for only 10% mixing'(per the Amindmniei• 35 SER) "The ",se fII releisit ii'used ensures 
that the Regulatoty Guide 1.25 two hour release duration is met.  

Note 3: The power uprate FHA analyses assumes an -operator action- a 20 minutes fot" Control Roomn 
personnel to manually select the most ravorable air intake. Therefore, the z/Q values presented in the 
Table are divided by four. begaiaing 20 minutes into thiv evcn a's allowed per SRP Section 4.4.  

Table 2

Page 9 of 14
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Power Uprate Analyses - Summary of Results 
Case I 

Current USAR 
" tiose (Table Power Uprate Regulatory 

(REM) 15.7-13) Anaiyss Limits 
EAB 
0 Whole Body 0.3 .. .0.5• " 6 
a Thyroid 1.1 1.9 75 
LPZ 
"* Whole Body 0.1 %0.:-I 6 
"* Thyroid 0.2 . 0.3 75 
Main Control Room 
* Whole Body .. _ 0.1 0.1 5 
* Skin 1.0 iX. 30 
* Thyroid 2.0 .. 3.3 30 

Case II 
Caltent USAR 

Dose (Table Power Uprate Regulatory 
(IIE:Nt) 15.7-13) AnalysI•s Limits 

"* WVhulk Bod% 0.1 0.1 6 
"* Th'roid .. 7.3 9.3 75 
LPZ 
* Whohc UL3. 0.1 0.1 6 
* Th•.roid 6.3 7.5 75 
Main Control Ro)om 

a Whole Bud% 0.1 0.1 S 
* Skin 0.2 0.2. 30 
* Th raid 0.3 0.4 30 

Case Ilr 

Current USAR 
Dose (Table Power Uprate Analysis Regulatory 

(REM) 15.7-20) Limits 
"EA1B 
0 Whole Body 0.1 0.2 6 
* Thyroid 36' . .. ,/ 75 
LPZ 
* Whole Body 0.1 0.1 6 
0 Thyroid 7.2 - __l_____ 75 
Mail'Contr' Room 
0 Whole Body 0.1 0.1 S 
a Skin'- 0.2 0.4 30 
0 Thy)roid 0.8 3. ) 30 

"Value of 46.6 REM th.vroid originally reporned iiiRefe'ence.4 and'apfroved in Reference 5.
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LOCA Dose Calculation (Gil3.18.9.5*051) Revision History 

The purpose of this write-up is to explain the changes in the RBS LOCA dose calculation since it was 
initially suhmitted to the NRC via LAR 96-39. While the revision history is discussed below, Table 2 
provides a quantitative list of the changes.  

LAR 96-39: Revision 0 
Revision 0 to calculation G13.18.9.5*051 was initially prepared to support LAR 96-39. That LAR 
requested several items: (1) removal of the MS-PLCS system, (2) removal of the PVLCS system, and 
(3) relaxation of the allowable MSIV leakage rates.  

LAR 96-39 Revlsion/Amendment 98: Addenda OA 
River Bend revised LAR 96-39 such that removal of only the PVLCS system was requested. Removal of the 
MS-PLCS system and changing the MSIV allowable leakage rate would be pursued at a later date. An 
addenda to the dose calculation was prepared to determine the dose consequences assuming that the 
MS-PLCS system remained operational. This analysis was consistent with what the NRC approved via 
Amendment 98 to the Technical Specifications.  

Suppression Pool Volume Change: Addenda OB 
A site Condition Report documented the fact that the calculated suppression pool volume was non
conservative in that it did not take into account submerged objects. An addenda was prepared to determine 
the ESF doses based on the revised suppression pool volume. Note that this resulted in only a minor change 
to calculated doses as it only impacted the liquid dose term by -2%, therefore, further discussion is not 
warranted (i.e., it will not be included in further discussions).  

Information Notice 88-76/Amendment 111: Revision I (Current Licensing Basis Analysis) 
Site Condition Report (CR) 96-1916 documented the impact that differential temperatures have on the 
calculated positive pressure period (PPP) [see Information Notice 88-76). Revision 1 re-evaluated the dose 
impact of the IN using the PVLCS methodology. As such, Rev. I used a 195.5 sec. PPP rather than the 
189.0 sec. PPP used in revision 0.  

Several enhancements to the calculation were also made in Revision 1.  
1. Modeled only the PVLCS leakage path (i.e., incorporated Addenda OA). MS-PLCS is assumed to be 

operational, therefore, no leakage through the MSIVs is assuned to be released to the environment (as 
consistent with the Amendment 98 SER).  

2. Revised the Suppression Pool Volume (i.e., incorporated Addenda 0B).  
3. RBS re-reviewed Information Notice 91-56 and its applicability to River Bend Station. Specifically, it 

reviewed concerns with respect to liquid leakage potentially bypassing secondary containment. The 
paths explicitly evaluated were the RCIC/HPCS suction line, the HPCS test return line to the 
condensate storage tank (CST), and the RCIC test return line to the CST. Although it was determined 
that these spccific leakage paths were outside of the current licensing basis, an additional water leakage 
term was included for conservatism.  

4. In Revision 0, the ESF leakage file transferred I gpm to the auxiliary building. However, during the 
PPP this leakage should be directed to the environment since credit for secondary containment should 
not be taken while the auxiliary building is at a "positive" pressure.  

Note that Revision I was ultinmatcly submitted to the NRC via LAR 99-24 and was approved via 
Amendment I ll. This revision to the calculation represents the "current" licensing basis analysis for RBS.  

LAR 99-1.i (Power Uprate): Addenda IA 
The purpose of this addenda is to determine the LOCA doses including the impact of Power Uprate. The 
two major changes due to Uprate are (I) an increased core thermal power (3100 MWt in lieu of 3039 MWt) 
and (2) an extended positive pressure period (24 to 724 seconds for annulus, 0 - 724 for the auxiliary and 
fuel buildings).
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Parameter Value 
CR Ventilation Parameters 
"* Ingress/egress 

10 cfin "* Intake (filtered) 1947.6 Ofin "* Discharge 1947.6+10=1957.6 cfm 
"* Recirculation (filtered) 1947.6 cfim 
CR filter efficiency 

recirc (2" filter) 99% intake (2-2" filters) 99% 
CR filter actuation time 66 sec 
Control Room x/Q (Local Intake) - Containment Release 

0-8 M. 1.62x10.3 sec/m 3 
8-24 hr. I.20x103 sec/n 3 
2496-hr. 4.05xi0"4 sec/r? 96-720 hi. 6.48x 10-5 sec/m3 

Limiting Control Room X/Q values for secondary containment bypass 
(bI,,,./) .4.04x0- 3 

0-8 hr 3.03x0-3 

8-24 hr 9.29x404 
1.4 days 1.62x10.4 

4-30 days

Ot ..... .F-,+, - uoiazmrCnent Release 
EAB 0-Z hr.

LPZ 0-8 hr.  
8-24 hr.  
24-96 hr.  
96-720 hr.  

Limiting 0-2 hr EAB X/Q value for secondary containment bypass ('/.,-3) 
Limiting LPZ x/Q values for secondary containment bypass ('/I3) 

0-8 hr 
8-24 hr

1-4 days
4-30 days 

Breathing Rate (offsite) 
0-8 hrs.  
8-24 hrs.  
24-720 hrs.  

Breathing Rate (Control Room)

I Dose Conversion Factors

8.58xl04sec/m3 

I.13xI 0.4 sec/rn 
7.89x0"' sec/m' 
3.65x 10-5 sec/rn3 
1.2 1 x I O's sec/m3
1.2 1x10

5 sec/rn3

-90

1.14xl0' 
8.00x1O-1 
3.71x10"3 
I )-I, I ft"$

i . AU

__-2.32xl0O'm
3/scc 

3.47x m30s

3.47x 10-4 m/1sec 
1.75xl 04 m 3/sec 2.32x l 04 m31sec

ICR.P 30

•IVi•DV

2.4 7x I 0"4m3/sec 
ICRP 

30

Dose Conversion Factors



Table 2 
LOCA Input Assumptions - Variable

Parameter 

Power level 
MSIV Leakage Rate (One MSIV) 
MSIV Total Leakage Rate (4 MSIVs) 
Annulus bypass leakage 
* To Fuel Building 
"• To Auxiliary Building 
"* To Environment 
Total annulus bypass leakage 

Information Notice 91-56 Term 
"* Flow Rate 
"* Start Time 
"• Duration

LAR 96-39 
MSPLCS& PVLCS 
G13.18.9.5"051-0 

3039 MWt 
100 scfh 
200 scfh 

6,750 cc/hr 
6,750 cc/hr 

0 cc/hr 
13500 cc/hr 

Not Considered

Amendment 98 
PVLCS Only 

G13.I8.9.5*051-OA 
3039 MWt 

Not Considered

Not Considered 

6,750 cc/hr 
6,750 cc/br 

0 cc/hr 
13500 cc/hr
13500cc/hr

t'oL C.onIseIder

AmendmentI II LAR 99-15 LAR 2000-02
LOCA Dose USQ 
Gl3.18.9.5*051-1 

3039 MWt 
Not Considered

Not Cofisidered 

6,750 cc/hr 

6,750 cc/hr 
0 cc/hr 

13500 cc/hr
13500cc/h 1350 Icb I35 ch

50 gpm 
24 hrs.  
In ,--

Positive Pressure Period . D. .V nun. 30 m .  
"* Annulus Start Time (P > -0.25" w.g.) 24 sec. 24 sec. 20.5 sec. 24 sec. 0 sec.  "* Stop Time (P s -0.25" w.g.) 2 13 sec. 213 sec. 216 sec. 724 sec. 700 sec.  "* Duration 189 sec. 189 sec. 195.5 sec. 7 00 sec. 700 sec.  ESF Liquid Leakage Model Held in AB during Held in AB during Release to Env. Release to Env. Release to Env.  (AB = Aux. Bldg.) PPP. Processed by PPP, Processed by During PPP, During PPP, During PPP, 

SGTS after PPP SGTS after PPP Processed by SGTS Processed by SGTS Processed by SGTS 
after PPP after PPP after PPP S u p p r e s s i o n P o o l V o l u n -m, ,eo , .• I ' iA ~ -,*• , . . . . . . . . . , .

I

Power Uprate 
GI3.18.9.5*051-1A 

3100.MWt 
Not d~onsidered

Not Considered Not Considered

Fuel Building 
G13.18.9.5*051-2 

3100 MWt 
Not Considered

6,750 cc/hr 
6,750 cc/hr 

0 cc/hr 
13500 cc/hr

50 gpm 
24 hrs.

0 cc/hr 
0 cc/hr 

13,500 cc/hr 
13,500 cc/h'u

50 gpm 
24 hrs.

___I_ I -L Z. IV,WJ~U "I
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LOCA Computer Files' Descriptions 

"* CONTAIN - This file determines the dose consequences of air leakage from the primary and secondary containment buildings. Note that this file was "CASEI.IN" in Revision 0 to the calculation.  " PVLCS - This file determines the dose consequences due to the secondary containment bypass leakage term. This leakage is assumed to be released directly to the environment. Note that this file was "CASEIAIN" in Revision 0 to the calculations and it included-1he MSIV leakage term (which was removed after NRC approval of Amendment 98).  "* LIQUID - This file determines the dose consequences of liquid leakage of ESF systems into the auxiliary building.  "* IN91-56 - This file models the gross failure of a passive component outside of secondary containment. This file is not impacted by secondary containment assumptions. Note that the power level previously assumed for this term was 3 100 MWt so the impact-of Power Uprate was already considered in the Amendment 111 submittal.

Location 

EAB

Dose 

Whole Body 

Thyroid

LPZ Whole Body

Thyroid

Contributor 

CONTAIN 
PVLCS 
LIQUID 
IN91-56 

Total 
CONTAIN 

PVLCS 
LIQUID 
IN91-56 

Total 
CONTAIN 

PVLCS 
LIQUID 
1N9 1-56 

Total 
CONTAIN 

PVLCS 
LIQUID 
IN9 1-56 

Total

Table 3 - Off-site LOCA Dose Results 
LAR 96-39 Amendment 98 Amendment 111 

MSPLCS&PVLCS PVLCS Only LOCA Dose USQ 
G13.18.9.5"051-0 GI3.18.9.5*051-OA GI3.18.9.5*051-1 

4.116E+00 4.122E+00 4.127E+00 
5.661E-01 4.797E-01 4.797E-01 
3.288E-03 3.288E-03 2.398E-02 

N/A N/A O.OOOE+00 
4.69 4.60 4.63 

1.247E+01 1.247e+Ol 1.264E+01 
2.389E+O1 1.918E+01 1.918E+01 
1. 172E+00 1.172E+00 6.016E+00 

N/A N/A O.OOOE+O0 
37.53 32.82 37.84 

2.572E-00 2.580E+00 2.581E+00 
2.406E-01 1.834E-01 1.834E-01 
3.085E-03 3.085E-03 5.9 13E-03 

N/A N/A 4.260E-02 
2.82 2.77 2.81 

8.749E+00 8.977E+00 8.999E+00 
4.979E+01 3.730E+01 3.730E+0 I 
4.037E+00 4.037E+00 4.826E+00 

N/A NIA 6.394E+O1 
62.58 50.31 115.1

LAR 99-15 
Power Uprate GI3.18.9.5*051-1A

4.848E+00 
4.893E-01 
8.546E-02 
0.000E+00 

5.42 
4.014E+01 
1.956E+01 
2.092E+01 

O.O00E+O0 
80.62 

2.708E+00 
1.871E-01 

1.406E-02 
4.260E-02 

2.95

1.276E+01 
3.804E+01 
6.867E+00 
6.394E+01 

121.6

4.91 0E+00 
4.893E-01 
8.546E.02 

O.OOOE+00 
5.48 

4.248E+01 
i .956E+01 
2.092E01 I 
O.OOOE+00 

82.96 
2.718E+00 
1.871E-01 
1.406E-02 
4.260E-02

LAR 2000-02 
Fuel Building 

G13.18.9.511051-2

1.585E+01 
3.804E+01 
6.867E+00 
6.394E+OI 

124.7

2.96
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Table 4 - Main Control Room LOCA Dose Results
Dose Contributor LAR 96-39 

MSPLCS&PVLCS 
W G13.18.9.5*051-0 

Whole Body CONTAIN 3.583E-01 
PVLCS 7.424E-02 
LIQUID 3.782E-06 
IN91-56 N/A 

Total 0.43 
Skin CONTAIN 7.670E+00 

PVLCS 1.475E+00 
LIQUID 3.875E-05 
IN91-56 N/A 

Total 9.15 
Thyroid CONTAIN 2.446E+00 

PVLCS 8.615E+00 
LIQUID 1. 166E-0 1 
IN91-56 N/A 

Total 11.18

Amendment 98 
PVLCS Only 

G13.18.9.5*051-OA 
3.593F-01 
5.7199E-02 
3.782E-06 

N/A

0.42 
7.693E+00 
1.122E+00 
3.875E-05 

N/A 
8.82 

2.451E+00 
3.006E+00 
1.166E-01 

N/A 
5.57

Amendment 111 
LOCA Dose USQ 
G13.18.9.5*051-1 

3.595E-01 
5.719E-02 
6.302E-05 
1.038E-05 

0.42 
7.6972E00 
i. 124E+00 
4.703E-04 
1 .309E-04 

8.82 
2.453E200 
3.006E200 
4.548E-01 
4.168E-01 

6.33

LAR 99-15 
Power Uprate 

G13.18.9.5*051-1A 
4.003E-0 
5.834E-02 
9.845E-05 
1.038E-05 

0.46 
8.380E+00 
1.147E+00 
7.302E-04 
1.309E-04 

9.53 
2.872E+00 
3.067E+00 
6.645E-01 
4.168E-01 

7.02

LAR 2000-02 
Fuel Building 

G13.1 8.9.5*051-2 
4.020E-0I 
5.834E-02 
9.845E-05 
1.038E-05 

0.46 
8.405E+00 
1. 147E+00 
7.302E-04 
1.309E-04 

9.55 
4.021E+00 
3.067E+00 
6.645E-01 
4.168E-O1 

8.17

1
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Control Rod Drop Accident 

Table 5 - CRDA Input Assumptions 

Parameter Current USAR Analysis Power Uprate Analysis 
(PR(c)-400-2) (PR(c)-400-3) 

Power Level 3039 MWt 3100 MWt 
Rods Damaged (GE 8x8) 770 850 
Radial Peaking Factor 1.5 1.65 
Release Fractions 
"* Noble Gases 1.00 1.00 
"* lodines 0.50 0.50 
Coolant to Steam Dome-Fractions 
"* Noble Gases 1.00 1.00 
"* lodines 0.10 0.10 
Plateout in Condenser/Turbine.  
"* Noble Gases 1.00 1.00 
"* lodines 0.10 0.10 
Leakage Rate 1% per day I % per day 
Leakage Duration 24 hours 24 hours 
Control Room (CR) Ventilation 
"* Ingress/lEgress 0 cfm 10 cfm 
"* Filtered Intake 4,000 cfim 1947.6 cfm 
"* Discharge 
" Filtered Recirculation 4,000 cfm 10 + 1947,6 1957.6 cfr 0 cfin 1947.6 cfm 
CR Filter Start Time 66 sec. 66 sec.  
EAB X/Q 
a 0-2 hours 8.36x104 sec./m 3  8.36x10'4s ccirn 
LPZ X/Q 
* 0-8 hours 1.12 x104 secjm3  1.12 x104 sec./m"3 

* 8-24 hours 7.82 x 10- sec./m3  7.82 x10s sec./m3 
a 1-4 days 3.61 xlO's secJm3  3.61 x10- sec./mn 

* 4-30 days 1.19 xI0"s sec./m3  1.19 x10- sec./rn 3 

Main Control Room X/Q 
* 0-20 minutes 4.04E-03 sec/rm3  4.04E-03 sec/m3 

* 20 minutes - 8 hours 4.04E-03 sec/rJ 9.65E-04 sec/m3 
* 8-24 hours 3.03E-03 sec/mr3  7.56E-04 sec/rn" 
0 1-4 days SCM 
* 4-30 days 9.29E-04 sec/r 3  2.32E-04 sec/mr 

1.62E-04 sec/m3  4.05E-05 sec/m"n 
Dose Conversion Factors ICRP 2 ICRP 30 

The following are the changes in assumptions: 
* Power Level: A power level of3 100 MWt was assumed which is 102% of the Power Upratc power level.  
* Damaged Rods: The number or damaged rods assumed in the initial analysis was based on a GF document.  

GESTAR II methodology dictates that an additional 10% be added to the number ofdamaged rods (770 x 1.1 
847 % 850). Use o(GE 8 (WxS) fuel is slightly more conservative than use of GEl I (9x9 array) fuel.  

* Radial Peaking Factor: The RPF assumed was conservatively increased from the 1.5 recommended in regulatory 
guidance to 1.65. This is consistcnt with the FHA analyscs submitted to the NRC (Amendment 110).
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"* Control Room Ventilation Model: The revised analysis uses the current MCR ventilation model (-2000 cfm 
filtered intake & 2000 cfm fillered recite.) The previous analysis used the previous model (4000 cfmn filtered 
intake, no filtered recirculation).  

"* Control Room X/Q: The main contiol ruum X/Q were changed in order to credit SRP 6.4. Specifically, that 
document allows a factor of 4 reduction in MCR X/Q for plants with manual dual air intakes. This credit is also 
taken in the LOCA (Amendment I I ) and FHA (Amendment I 0) analyses.  

"* Dose Conversion Factors: The previous analysis used ICRP2 DCF. The Power Uprate analysis used ICRP30 
DCFs.  

Table 6 - CRDA Results 

Dose (REM) Power Uprate Analysis Current USAR Value 
EAB 
0 Whole Body 7.036E-0I 9.900E-01 
0 Thyroid 5.447E+00 7.800E+00 
LPZ 
"* Whole Body- 2.163E-01 4.300E-01 
"* Thyroid 4.506E+00 5.900E+00 
Control Room 
"* Whole Body 7.637E-02 4.900E-01 
"* Skin 1.339E+00 7.900E+00 
" Thyroid 5.505E-01 3.300E+00 

Fuel Handling Accident 

As discussed in the conference call between Echelon, River Bend Station, and the NRC on August 3, 2000 
(1300 CDT), the Amendment 110 FHA analyses included the impact of Power Uprate. These analyses were 
approved by the NRC on Match 3, 2000. Input assumptions are detailed in LAR 99-29, therefore, they are 
not included here.
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