
WITHHOLD FROM PUBLIC DISCLOSURE UNDER 10 CFR 2.390 
UPON REMOVAL OF ENCLOSURES F, G, H, and I, THIS LETTER CAN BE PUBLICLY DISCLOSED 

E energy 
~ harbor 
Matt J. Enos 
General Plant Manager, Beaver Valley Nuclear 

L-20-161 

ATTN: Document Control Desk 
U.S. Nuclear Regulatory Commission 
Washington, DC 20555-0001 

SUBJECT: 
Beaver Valley Power Station, Unit Nos. 1 and 2 
Docket No. 50-334, License No. DPR-66 
Docket No. 50-412, License No. NPF-73 

Energy Harbor Nuclear Corp. 
Beaver Valley Power Station 

P. 0. Box 4 
Shippingport, PA 15077 

724-682-7773 

Response to Request for Additional Information Regarding License Amendment 
Request to Modify Technical Specifications 3.4.16, "RCS Specific Activity," 3.7.13 
"Secondary Specific Activity," 5.5.7, "Ventilation Filter Testing Program (VFTP)," and 
5.5.14, "Control Room Envelope Habitability Program" (EPID L-2019-LLA-0223) 

By letter dated October 20, 2019 (Accession No. ML 19293A367), an amendment was 
submitted to revise the Beaver Valley Power Station Unit Nos. 1 and 2 Technical 
Specifications (TS). The requested changes revise TS 3.4.16, "RCS Specific Activity, " 
3.7.13," Secondary Specific Activity," 5.5.7, "Ventilation Filter Testing Program (VFTP)," 
and 5.5.14, "Control Room Envelope Habitability Program." The proposed changes to 
TSs 3.4.16 and 3. 7 .13 would reduce the allowed reactor coolant system and secondary 
coolant specific activities for Unit 2 and make administrative changes to the Unit 1 TS. 
The proposed changes to TS 5.5. 7 for the control room emergency ventilation system 
(CREVS) change the acceptance criteria for the CREVS penetration and system bypass 
requirement and CREVS charcoal adsorber removal efficiency. The proposed change 
to the Control Room Envelope Habitability Program in TS 5.5.14 would add a note 
allowing a one-time extension of three years to the unfiltered air in leakage test 
frequency. 

On March 12, 2020, the Nuclear Regulatory Commission (NRC) staff requested 
additional information to complete its review. The Energy Harbor Nuclear Corp. 
response dated April 14, 2020 (Accession No. ML20105A347) provided part of the 
requested information and stated that calculation packages would be provided at a later 
date. In response to the NRC staffs' sixth question, those calculations are provided in 
the enclosures to this letter. 

June 9, 2020
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An application for withholding proprietary information from public disclosure and 
accompanying affidavit are provided in Enclosure A. The last four enclosures contain 
information proprietary to Westinghouse Electric Company LLC ("Westinghouse"), and 
are supported by an affidavit signed by Westinghouse, the owner of the information. 
The affidavit sets forth the basis on which the information may be withheld from public 
disclosure by the Nuclear Regulatory Commission and addresses with specificity the 
considerations listed in paragraph (b)(4) of 10 CFR Section 2.390. Accordingly, it is 
respectfully requested that the information that is proprietary to Westinghouse be 
withheld from public disclosure in accordance with 10 CFR Section 2.390. 

Correspondence with respect to the copyright or proprietary aspects of the enclosures 
or the supporting Westinghouse affidavit should reference CAW-20-5023 and be 
addressed to: 

Mr. Zachary S. Harper 
Westinghouse Electric Company 
1000 Westinghouse Drive, Suite 165 
Cranberry Township, Pennsylvania 16066 

The information provided by this submittal does not invalidate the significant hazards 
consideration analysis provided in the October 20, 2019 submittal. 

There are no regulatory commitments contained in this submittal. If there are any 
questions, or if additional information is required, please contact Mr. Thomas A. Lentz, 
Manager, Nuclear Licensing and Regulatory Affairs, at (440) 280-5567. 

I declare under penalty of perjury that the foregoing is true and correct. Executed on 
June !i_, 2020. 

Enclosures: 

A. Application for Withholding Proprietary Information From Public Disclosure 

B. L-SHW-BV2-000240 NP-Attachment 1 Calculation 8700-UR(B)-219, Revision 3, 
"Site Boundary and Control Room Doses following a Steam Generator Tube Rupture 
(SGTR) based on Core Uprate and Alternative Source Term" (Nonproprietary 
Version) 



Beaver Valley Power Station, Unit Nos. 1 and 2 
L-20-161 
~age 3 

C. L-SHW-BV2-000240 NP-Attachment 2 Calculation 10080-UR(B)-487, Revision 3, 
"Site Boundary, Control Room and Emergency Response Facility Doses following a 
Loss-of-Coolant Accident based on Core Uprate, an Atmospheric Containment and 
Alternative Source Terms" (Nonproprietary Version) 

D. L-SHW-BV2-000240 NP-Attachment 3 Calculation 10080-UR(B)-493, Revision 1, 
"Site Boundary and Control Room Doses based on Core Uprate and Alternative 
Source Term Methodology following a) a Locked Rotor Accident b) a Loss of AC 
Power Accident" (Nonproprietary Version) 

E. L-SHW-BV2-000240 NP-Attachment 4 Calculation 10080-UR(B)-496, Revision 3, 
"Site Boundary and Control Room Doses following a Steam Generator Tube Rupture 
based on Core Uprate and Alternative Source Term Methodology" (Nonproprietary 
Version) 

F. L-SHW-BV2-000240 P-Attachment 1 Calculation 8700-UR(B)-219, Revision 3, "Site 
Boundary and Control Room Doses following a Steam Generator Tube Rupture 
(SGTR) based on Core Uprate and Alternative Source Term" (Proprietary Version) 

G. L-SHW-BV2-000240 P-Attachment 2 Calculation 10080-UR(B)-487, Revision 3, 
"Site Boundary, Control Room and Emergency Response Facility Doses following a 
Loss-of-Coolant Accident based on Core Uprate, an Atmospheric Containment and 
Alternative Source Terms" (Proprietary Version) 

H. L-SHW-BV2-000240 P-Attachment 3 Calculation 10080-UR(B)-493, Revision 1, 
"Site Boundary and Control Room Doses based on Core Uprate and Alternative 
Source Term Methodology following a) a Locked Rotor Accident b) a Loss of AC 
Power Accident" (Proprietary Version) 

I. L-SHW-BV2-000240 P-Attachment 4 Calculation 10080-UR(B)-496, Revision 3, 
"Site Boundary and Control Room Doses following a Steam Generator Tube Rupture 
based on Core Uprate and Alternative Source Term Methodology" (Proprietary 
Version) 

cc: NRC Region I Administrator 
NRC Resident Inspector 
NRC Project Manager 
Director BRP/DEP 
Site BRP/DEP Representative 
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AFFIDAVIT 

 
COMMONWEALTH OF PENNSYLVANIA: 

COUNTY OF BUTLER: 

 

(1) I, Zachary S. Harper, have been specifically delegated and authorized to apply for 

withholding and execute this Affidavit on behalf of Westinghouse Electric Company LLC 

(Westinghouse). 

 

(2) I am requesting the proprietary portions of L-SHW-BV2-000240 marked as L-SHW-BV2-

000240 P-Attachment 1, L-SHW-BV2-000240 P-Attachment 2, L-SHW-BV2-000240 P- 

Attachment 3 and L-SHW-BV2-000240 P-Attachment 4 be withheld from public disclosure 

under 10 CFR 2.390. 

 

(3) I have personal knowledge of the criteria and procedures utilized by Westinghouse in 

designating information as a trade secret, privileged, or as confidential commercial or 

financial information. 

 

(4) Pursuant to 10 CFR 2.390, the following is furnished for consideration by the Commission in 

determining whether the information sought to be withheld from public disclosure should be 

withheld. 

 

 (i) The information sought to be withheld from public disclosure is owned and has been 

held in confidence by Westinghouse and is not customarily disclosed to the public. 

 

 (ii) Public disclosure of this proprietary information is likely to cause substantial harm to 

the competitive position of Westinghouse because it would enhance the ability of 

competitors to provide similar technical evaluation justifications and licensing 

defense services for commercial power reactors without commensurate expenses.  

Also, public disclosure of the information would enable others to use the information 

to meet NRC requirements for licensing documentation without purchasing the right 

to use the information. 
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AFFIDAVIT 

 
(5) Westinghouse has policies in place to identify proprietary information.  Under that system, 

information is held in confidence if it falls in one or more of several types, the release of 

which might result in the loss of an existing or potential competitive advantage, as follows: 

 

  (a) The information reveals the distinguishing aspects of a process (or 

component, structure, tool, method, etc.) where prevention of its use by any 

of Westinghouse's competitors without license from Westinghouse 

constitutes a competitive economic advantage over other companies. 

 

  (b) It consists of supporting data, including test data, relative to a process (or 

component, structure, tool, method, etc.), the application of which data 

secures a competitive economic advantage (e.g., by optimization or improved 

marketability). 

 

  (c) Its use 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 a similar product. 

 

  (d) It reveals cost or price information, production capacities, budget levels, or 

commercial strategies of Westinghouse, its customers or suppliers. 

 

  (e) It reveals aspects of past, present, or future Westinghouse or customer funded 

development plans and programs of potential commercial value to 

Westinghouse. 

 

  (f) It contains patentable ideas, for which patent protection may be desirable. 

 

(6) The attached documents are bracketed and marked to indicate the bases for withholding. The 

justification for withholding is indicated in both versions by means of lower case letters (a) 

through (f) located as a superscript immediately following the brackets enclosing each item of 

information being identified as proprietary or in the margin opposite such information.  These 
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AFHDAVIT 

lower case letters refer to the types of information Westinghouse customarily holds in 

confidence identified in Sections (5)(a) through (f) of this Affidavit. 

CAW-20-5023 
Page 3 of 3 

I declare that the averments of fact set forth in this Affidavit are true and correct to the best of my 

knowledge, information, and belief. 

I declare under penalty of perjury that the foregoing is true and correct. 

Executed on: >/If/~ 
S. Harper, Manager 

Licensing Engineering 
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L-SHW-BV2-000240 NP-Attachment 1 Calculation 8700-UR(B)-219, Revision 3, “Site 
Boundary and Control Room Doses following a Steam Generator Tube Rupture (SGTR) 

based on Core Uprate and Alternative Source Term”  
(Nonproprietary Version) 

 
(93 pages follow) 
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CALCULATION 
NOP-CC-3002-01 Rev. 05 

CALCULATION NO. 
8700-UR(B)-219 

VENDOR CALCULATION NO. 
N/A 

 

CLASS 2 This document contains proprietary, confidential and/or trade secret information of WECTEC LLC or its affiliates 
(“WECTEC”). No rights to such information or to this document are granted except in strict accordance with the 
terms and conditions of the agreement under which it was provided to you. Any unauthorized use of this document 
is prohibited. 

©2019 WECTEC LLC 
All Rights Reserved  

Governing NEP: NEPP 04-03 
 

  BV1       BV2       BV1/2       BV3       BVSWT   DB   PY 
Title/Subject: Site Boundary and Control Room Doses following a Steam Generator Tube Rupture (SGTR) based 
on Core Uprate and Alternative Source Term 
 

Category:   Active   Historical   Study Vendor Calc Summary:   Yes       No     

Classification:  Tier 1 Calculation   Safety-Related/Augmented Quality   Non-safety-Related 

Open Assumptions?:   Yes      No If Yes, Enter Tracking Number        

System Number: N/A 

Functional Location :  N/A 

Commitments: None 

Initiating Documents: CR-2017-10857 
(PY) Calculation Type:        

(PY) Referenced In USAR Validation Database       Yes   No (PY) Referenced In Atlas?       Yes   No 
Computer Program(s) 

Program Name Version / Revision Category Status Description 

PERC2 V00 / L02 B Active Activity Transport and Consequence 
Revision Record 

Rev. Affected Pages Originator 
(Print, Sign & Date) 

Reviewer/Design Verifier 
(Print, Sign & Date) 

Approver 
(Print, Sign & Date) 

3 N/A  Keith Ferguson 

 
02/04/2019  

Joseph Baron 

 
02/04/2019 

Sreela Ferguson 

 
02/04/2019 
   

Description of Change: As part of a Long Term Objective, the dose consequences at the Site Boundary and Control Room following 
a Steam Generator Tube Rupture has been updated to facilitate relaxation of operational limits that currently affect plant operation; 
specifically to allow an increase in the allowable unfiltered inleakage into the Control room Envelope. Also included is a review / 
update of all design input parameter values / references to reflect current plant design. 

Describe where the calculation will be evaluated for 10CFR50.59 and/or 10CFR72.48 applicability.  Regulatory Applicability 
Determination and 10CFR50.59 Screen 18-01778 is attached to this calculation 

Rev. Affected Pages Originator 
(Print, Sign & Date) 

Reviewer/Design Verifier 
(Print, Sign & Date) 

Approver 
(Print, Sign & Date) 

2 N/A W.H .Peng 
01/06/05 
 
 

K.P. Ferguson 
01/06/05 

Sreela Ferguson 
01/06/05 

Description of Change:  

Describe where the calculation will be evaluated for 10CFR50.59 and/or 10CFR72.48 applicability.        

 

PROPRIETARY 
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CALCULATION

NOP-CC-3002-01 Rev. 05 

CALCULATION NO. 
8700-UR(B)-219, Revision 3 

[ ] VENDOR CALC SUMMARY 

VENDOR CALCULATION NO. N/A 

CLASS 2 
Proprietary, Confidential and/or Trade Secret Information © 2019 WECTEC LLC. All rights reserved. 

TABLE OF CONTENTS 
SUBJECT PAGE 

COVERSHEET: i 

TABLE OF CONTENTS ii 

OBJECTIVE OR PURPOSE iii 

SCOPE OF CALCULATION iii 

SUMMARY OF RESULTS/CONCLUSIONS iii 

LIMITATIONS OR RESTRICTION ON CALCULATION APPLICABILITY iv 

IMPACT ON OUTPUT DOCUMENTS iv 

WECTEC DESIGN VERIFICATION SHEET v 

DOCUMENT INDEX (DIN) vi 

 REVISON STATUS viii 

CALCULATION COMPUTATION (BODY OF CALCULATION): 

1. BACKGROUND / APPROACH 1 

2. DESIGN INPUTS 9 

3. ASSUMPTIONS 14 

4. ACCEPTANCE CRITERIA 15 

5. LIST OF COMPUTER PROGRAMS & OUTPUT FILES 16 

6. COMPUTATION 17 

7. RESULTS 32 

8. CONCLUSIONS 34 

ATTACHMENTS: 

ATTACHMENT 1: FirstEnergy Design Input DIT-BVDM-0111-00 24 Pages 

ATTACHMENT 2: FirstEnergy Design Input DIT-BVDM-0103-03 26 pages 

SUPPORTING DOCUMENTS (For Records Copy Only) 
DESIGN VERIFICATION RECORD 
CALCULATION REVIEW CHECKLIST 

 10CFR50.59 DOCUMENTATION 
 10CFR72.48 DOCUMENTATION 

DESIGN INTERFACE SUMMARY 
DESIGN INTERFACE EVALUATIONS 
OTHER (Owners Comments)  

1 Page 
3 Pages 

N/A 
9 Pages 
N/A 
2 Pages 

TOTAL NUMBER OF PAGES IN CALCULATION (COVERSHEETS + BODY + ATTACHMENTS) 93 Pages 
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CALCULATION 
NOP-CC-3002-01 Rev. 05 

CALCULATION NO. 
8700-UR(B)-219, Revision 3 

[ ] VENDOR CALC SUMMARY 

VENDOR CALCULATION NO. N/A 
 

CLASS 2 
Proprietary, Confidential and/or Trade Secret Information © 2019 WECTEC LLC. All rights reserved. 

 

OBJECTIVE OR PURPOSE:  
The objective of this calculation is to determine the airborne dose at the Exclusion Area Boundary 
(EAB), Low Population Zone (LPZ) and Control Room (CR) at Beaver Valley Power Station (BVPS) 
Unit 1 following a postulated Steam Generator Tube Rupture (SGTR) Accident.  The analysis is based 
on a core power level of 2918 MWt (i.e., the uprated core thermal power level with margin for power 
uncertainty).  
 
The calculated dose is based on “Alternative Source Terms” per Regulatory Guide (RG) 1.183, 
Revision 0, increased allowable unfiltered inleakage into the Control Room Envelope (CRE), and 
current design input parameter values as provided by First Energy Nuclear Operating Company 
(FENOC) via DIN# 1 and 11, and included as Attachments 1 and 2 of this calculation.   
 

SCOPE OF CALCULATION: 
As part of a Long Term Objective, and with the intent of providing operational margin, the BVPS design 
basis site boundary and control room dose consequence analyses are being updated to facilitate 
relaxation of certain operational limits that have significant effect on plant operation.  To that end, 
Revision 3 herein investigates the impact of a proposed increase in the allowable unfiltered inleakage 
into the Control Room Envelope (CRE) on the dose consequences following a SGTR accident at Unit 1. 
 
The objective of Revision 3 is to demonstrate continued compliance with the dose acceptance criteria 
of 10CFR50.67 (as modified by Table 6 of RG 1.183 R0) after taking into consideration the following:  
 

a) An increase in allowable unfiltered inleakage into the CRE (inclusive of that associated with 
ingress /egress) from 30 cfm to 165 cfm.  
 

b) Review / Update (as needed) of all design input parameter values / references to reflect current 
plant design. 

 

SUMMARY OF RESULTS/CONCLUSIONS: 
The BVPS Site Boundary and Control Room doses due to airborne radioactive material released 
following a SGTR at Unit 1 (U1) will remain within the regulatory limits set by 10CFR50.67 and Regulatory 
Guide 1.183, R0. 
 
In accordance with regulatory guidance, two scenarios were evaluated, i.e., a Pre-accident Iodine Spike 
and a Concurrent Iodine spike.  As noted in Section 8, the pre-accident iodine spike scenario is bounding.  
 
Control Room 
The limiting 30-day integrated dose to the Control Room (CR) operator is 2.6 rem TEDE.  This value is 
below the regulatory limit of 5 rem TEDE.  
 
Note: In accordance with current licensing basis, the CR dose estimates following a SGTR at Unit 1 is 
based on the assumption that the CR ventilation system remains in normal operation mode, and that the 
CR is purged at a minimum flow rate of 16,200 cfm between t=8 hrs and t=8.5 hrs after which it reverts 
to the normal operation mode. 
  

Proprietary Information in [    ] Removed L-SHW-BV2-000240 NP-Attachment 1 
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[ ] VENDOR CALC SUMMARY 

VENDOR CALCULATION NO. N/A 
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Site Boundary 
The limiting integrated dose to an individual located at any point on the boundary of the exclusion area 
(EAB) for any 2-hour period following the onset of the event is 2.3 rem TEDE (t=0 hr to t=2 hour time 
window).  This dose is less than the regulatory limit of 25 rem TEDE for the pre-accident iodine spike.    
 
The limiting integrated dose to an individual located at LPZ following the onset of the event is 0.2 rem 
TEDE, which is less than the regulatory limit of 25 rem TEDE for the pre-accident iodine spike. 
 
It is noted however that although the estimated doses at the EAB and LPZ due to a concurrent iodine 
spike are bounded by the estimated doses reported above due to the pre-accident iodine spike, the 
margin to the regulatory limit for the concurrent iodine spike (i.e., 2.5 rem TEDE), is less. (See Section 8 
for detail). 
 

LIMITATIONS OR RESTRICTIONS ON CALCULATION APPLICABILITY: 
NRC approval of the increase in the maximum allowable unfiltered inleakage into the CRE (inclusive of 
that associated with ingress /egress) from 30 cfm to 165 cfm. 
 

IMPACT ON OUTPUT DOCUMENTS: 
Unit 1 UFSAR Section 14.2.4 and associated tables, as needed. 
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DESIGN VERIFICATION FORM 

Project Name: BVPS Control Room Dose Consequence Analyses 
Update Job Number: 7001041 

Verified Document No.: 8700-UR(B)-219  Revision: 3 

Verified Document Title: 

Site Boundary and Control Room 
Doses following a Steam Generator 
Tube Rupture (SGTR) based on Core 
Uprate and Alternative Source Term 

Date 
Verified: 02/04/2019 

Verifier’s Name/Signature: Joseph S Baron                             02/04/2019 

Lead Engr. Concurrence 
Name/Signature/ Date Sreela Ferguson                                  02/04/2019 

Extent of Review: 
(entire document or not) 

Full 
 

Partial 
 

If partial, specify 
what was reviewed:       

Method of Review Design Review         Alternate Calculation/Analysis        Qualification Testing        

Incomplete or unverified portions of design: NA 

Consideration of known problems affecting the 
standard or previously proven design document: NA 

THE FOLLOWING QUESTIONS ARE SUMMARIZED. REFER TO NEPP 4-43 FOR COMPLETE REVIEW REQUIREMENTS. 
ADDRESS ADDITIONAL APPLICABLE REVIEWS IN COMMENT/JUSTIFICATION BLOCK AS NECESSARY. 

Design 
Reviews 

 
 
 

Inputs have been properly selected? Yes   No  

Assumptions are adequately described and reasonable? Yes   No  

Methodology, including computer programs, to assure the appropriateness of the overall approach, its 
implementation, and the correctness of the specific information and correlations utilized? Yes   No  

Inputs are correctly used in the document, including validity of references identified? Yes   No  

Design Output is reasonable compared to the inputs used? Yes   No  

Design Input and Verification Requirements for interfacing organizations are specified in design 
documents or in supporting procedures? Yes   No  

Administrative Check Of Format And Content Yes   No  

Comments/Justification (Identify comment subject and associated response.) 
The results of this calculation are based on the design input provided by FENOC  
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DOCUMENT INDEX 

D
IN

 N
o.

  
 

Document Number/Title 

 
 

Revision, Edition, Date 

R
ef

er
en

ce
 

In
pu

t 

O
ut

pu
t 

1 FENOC Letter ND1MDE:0730: BV1 Complete 
Reanalysis of Dose Consequences for CRE Tracer 
Gas Testing and other Acceptance Criteria 
Changes - Design Input Transmittal DIT-BVDM-
0111-00 for Steam Generator Tube Rupture 

August 16, 2018    

2 Reg. Guide 1.183, “Alternative Radiological Source 
Terms for Evaluating Design Basis Accidents at 
Nuclear Power reactors”, July 2000 

July 2000    

3 10CFR50.67, “Accident Source Term” N/A    

4 Radiological Engineering & Waste Management 
Generic Library Data Volume I, Average 
/Energies and Inhalation Dose Conversion 
Factors 

September 26 1996    

5 EPA-520/1-88-020, Federal Guidance Report 
No.11, “Limiting Values of Radionuclide Intake and 
Air Concentration and Dose Conversion Factors for 
Inhalation, Submersion and Ingestion.” 

September 1988    

6 WECTEC Calculation 10080-UR(B)-484, “Primary 
and Secondary Coolant Design/Technical 
Specification Activity Concentrations including Pre-
Accident Iodine Spike concentrations and 
Equilibrium Iodine Appearance Rates” 

Rev.1    

7 ANSI/ANS 6.1.1-1991, “Neutron and Gamma-ray 
Fluence-to-dose Factors” 

Published 1991    

8 DOE/TIC-11026, “Radioactive Decay Data Tables - 
A handbook of Decay Data for Application to 
Radiation Dosimetry and Radiological 
Assessments”,  

Kocher, 1981    

9 WECTEC Calculation 8700-EN-ME-105, 
“Atmospheric Dispersion Factors (/Qs) at Control 
Room and ERF Receptors for Unit 1 Accident 
Releases Using the ARCON96 Methodology” 

Rev.0    

10 WECTEC Computer Program NU-226, Ver. 00, Lev. 
02, PERC2, “Passive/Evolutionary Regulatory 
Consequence Code” 

September 22, 2006    
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Document Number/Title 

 
 

Revision, Edition, Date 
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In
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11 FENOC Letter ND1MDE:0738, BV1 & BV2 
Complete Reanalysis of Dose Consequences for 
CRE Tracer Gas Testing and Other Acceptance 
Criteria Changes - Design input Transmittal DIT-
BVDM-0103-03 for Control Room Dose 

January 29, 2019    

12 Lawrence Berkeley Laboratory, University of 
California, Berkeley, “Table of Isotopes” 

7th Edition    

13 TID-24190, Air Resources Laboratories, 
“Meteorology and Atomic Energy” 

July 1968    

14 BV Condition Report CR-2017-10857, 3BVT1.44.5 
testing 1VS-D-40-1D Component Test Results 

October 28, 2017    

15 WECTEC Calculation 10080-UR(B)-514, “Confirm 
Continued Validity of the Current Licensing Basis 4-
hour Duration of the BVPS Post-Accident 
Concurrent Iodine Spike assuming Alternate Source 
Terms and Gap Fractions based on Draft Guide 
1199” 

Revision 0    
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REVISION STATUS 

 

Revision  Affected   
Number Sections Description of Revision 

0 N/A Original Issue 
 

1 Sect. 3, 4, 5, 9, 
&10, and Attach. 
1 through 6. The 
entire calculation 
is re-issued and 
marked as Rev.1.  

The design input no. 11, 12, 14, 16, 17, 20, and 21 were changed and 
documented in the Rev.1 Attachment 1. These revised inputs reflect the 
complete model 54F replacement SGs. Revision 1 closed out the 
confirmation required status of Assumption 1 in Rev.0, which was 
tracked by CR 02-07984. The entire calculation was re-issued and 
marked as Rev.1. 
 

2 Appendix A was 
added to the 
calculation  

Rev.1 is based on thermal-hydraulic data listed in Ref.1, which provides 
conservative break flows and steam releases with an assumed 
termination time of 30 minutes for the break flow and releases from the 
ruptured SG (current Unit 1 licensing basis). 

As part of the EPU/RSG project, Westinghouse has performed an 
operational assessment for the Unit 1 SGTR transient with LOFTR2 
computer modeling and calculated a break flow termination time of 44 
minutes. The offsite and control room doses are calculated with this 
operational assessment release data and compared to the Rev.1 values 
in Appendix A. The comparison shows that the doses based on the 
current licensing basis (i.e., the Rev.1values) are conservative.  

Appendix A is new in Rev.2; the rest of Rev.2 is the same as Rev.1.   

2, 
Addendum 

1 

Appendix A of 
Revision 2 is 
revised. 

Westinghouse has revised the thermal-hydraulic input data supporting 
the operational response analysis evaluated in Rev 2 Appendix A, to 
address single failure including margin for steam generator overfill.  The 
updated thermal-hydraulic input data is used in Addendum 1 to update 
Appendix A. 
 

Rev 2, 
Addendum 

2 

See Description 
of Revision 

This addendum provides a technical basis for the 4 hour duration 
assumed for the concurrent iodine spike per Ref.1 of the Rev.2 
calculation. The 4-hr spike duration is listed as Input No.8 and 
Assumption No. 2 in the Rev. 2 calculation. 
 

Rev 2, 
Addendum 

3 

Addendum 1 is 
revised. 

Westinghouse revised the thermal-hydraulic input data supporting the 
operational response analysis evaluated in Rev 2 Addendum 1, to 
address an operator action time of 10 minutes to locally isolate a failed 
open ADV.  The updated thermal-hydraulic input data was used in 
Addendum 3 to update Addendum 1. 
 

Rev 2, 
Addendum 
4 

The results of 
Rev.2 and Rev.2 

The dose consequences of the SGTR are being updated to reflect 
additional steam releases from the intact steam generators due to the 
recently identified reduced capacity of the Atmospheric Dump Valves.  
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Addendum 3 are 
revised. 
 

Based on the above valve capacity limitation, environmental releases 
are expected beyond the 8-hour plant cool down period previously 
required to reach RHR cut-in pressure and temperature.   
 
Consequently, the licensing basis SGTR model documented in Calc 
8700-UR(B)-219, Rev 2, and the SGTR operations assessment 
documented in Addendum 3 of Rev.2, are updated herein to address 
additional steam releases from the intact steam generators during the 
T= 8 hr to the T= 24 hr period.  
 

3 All Complete update of the “licensing basis” SGTR model to address: 
  

1) An increase in allowable unfiltered inleakage into the Control 
Room Envelope from 30 cfm to 165 cfm.  

2) Review / Update (as needed) of all design input parameter 
values / references to reflect current plant design. 

 
Note:  
The intent of the “operations response analysis” evaluated in Revision 2 
was to demonstrate that the licensing basis model is bounding.  Per 
FENOC direction, the operational response analysis documented in 
Revision 2, Addendum 4, will not be re-assessed since the SGTR 
thermal-hydraulic data utilized in that assessment remain unchanged - 
thus the conclusion that the dose consequences of the licensing basis 
model is bounding, remains unaffected.   
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1.0 BACKGROUND / APPROACH 

1.1 Background 
Beaver Valley Power Station (BVPS) has implemented Alternative Source terms (AST) in accordance 
with Regulatory Guide (RG) 1.183, Revision 0.  The dose consequences at the Exclusion Area 
Boundary (EAB), Low Population Zone (LPZ) and Control Room (CR) for a postulated Steam Generator 
Tube Rupture (SGTR), at BVPS Unit 1, based on AST methodology and Extended Power Uprate (EPU) 
is currently documented in Revision 2. 
 
The current licensing basis thermal hydraulic analysis model used to determine the dose consequences 
at the site boundary and control room for the BVPS-1 SGTR following the EPU is a simplified transient 
model which, per Westinghouse, was the common industry standard prior to 1980. The model uses a 
hand calculation method which provides conservative break flows and releases, and utilizes an assumed 
termination time of 30 minutes for the break flow and releases from the ruptured SG. 
 
To confirm that the dose estimates using the licensing basis thermal hydraulic analysis model discussed 
above are bounding, an operational response analysis was included in Revision 2 and its addendums, 
which addressed a more realistic SGTR transient analysis that takes into account realistic operator action 
times, single failure modeling, margin for steam generator overfill, and a 10-minutes stuck-open ADV. 
 
Summarized below is the revision history of the AST based SGTR dose consequence analysis developed 
in support of the power uprate: 
 

 The dose consequences following a SGTR based on the current licensing basis thermal hydraulic 
analysis model were originally documented in Calculation 8700-UR(B)-219, Revision 1.  The 
thermal-hydraulic input data reflected replacement steam generators, and was summarized in 
FENOC letter ND1MLM:0383. 

 
 Revision 2 of Calculation 8700-UR(B)-219 was developed to include Appendix A - specifically, to 

document the dose consequences based on thermal-hydraulic input data developed by 
Westinghouse (provided via FENOC letter ND1MLM:0439) with LOFTR2 computer modeling for 
an “operational response analysis” that reflected a more realistic SGTR transient analysis and 
utilized a calculated break flow termination time of 44 minutes (as opposed to the 30 min licensing 
basis model).   Appendix A of Calculation 8700-UR(B)-219, Rev 2 concluded that the Control 
Room, EAB, and LPZ doses using the licensing basis thermal hydraulic data was bounding. 
 

 In January 2005, Westinghouse revised the thermal-hydraulic input data supporting the 
“operational response analysis” to address single failure including margin for steam generator 
overfill.  The revised thermal-hydraulic input data was provided via FENOC letter ND1MLM:0447. 
Addendum 1 to Calculation 8700-UR(B)-219, Rev 2 (totally replaced Appendix A) was prepared 
to reflect this updated thermal-hydraulic input data from Westinghouse.  The major differences 
were a) the revised break flow termination time was 3652 seconds (60.9 mins) vs. 44 minutes 
and b) the break flow flashing terminated prior to break flow termination time.  The operational 
response break flow, flashing fractions, and steam releases were also revised.  Addendum 1 to 
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Calculation 8700-UR(B)-219, Rev 2 concluded that the Control Room, EAB, and LPZ doses using 
the licensing basis thermal hydraulic data remained bounding. 

 
 Addendum 2 to Calculation 8700-UR(B)-219, Rev 2 was prepared to provide a technical basis for 

the 4 hour duration assumed for the concurrent iodine spike used in the calculation. 
 
 In November 2005, Westinghouse revised the operational response analysis thermal-hydraulic 

data to address an increase of operator action time to locally isolate a failed open Atmospheric 
Dump Valve (ADV) to the ruptured steam generator from 6.5 min to 10 min.  The revised thermal-
hydraulic input data was provided via FENOC letter ND1MDE:0325.  Addendum 3 was prepared 
to reflect the updated operational response analysis data with a 10 minutes stuck-open ADV.  The 
calculation approach in Addendum 3 was the same as that in Addendum 1.  Addendum 3 to Rev.2 
replaced Addendum 1 in its entirety and concluded that the Control Room, EAB, and LPZ doses 
using the licensing basis thermal hydraulic data remained bounding. 
 

 Addendum 4 to Calculation 8700-UR(B)-219, Rev 2 was prepared in January 2007 to update the 
dose consequences of the SGTR to reflect additional steam releases from the intact steam 
generators due to the reduced capacity of the Atmospheric Dump Valves.  Based on the above 
valve capacity limitation, environmental releases were expected beyond the 8-hour plant cool down 
period previously required to reach RHR cut-in pressure and temperature.  The impact on dose 
consequences was evaluated for the two scenarios previously analyzed, i.e.: the:  
o licensing basis thermal hydraulic / environmental release model assessed for dose 

consequences and documented in the main body of Calc 8700-UR(B)-219, Rev 2. 
o operational response thermal hydraulic / environmental release model (takes into account 

realistic operator action times, single failure modeling, margin for steam generator overfill, and 
a 10-minutes stuck-open ADV) assessed for dose consequences and documented in Calc 
8700-UR(B)-219, Rev 2 Addendum 3. 

Addendum 4 concluded that the Control Room, EAB, and LPZ doses using the licensing basis 
thermal hydraulic data remained bounding. 

 
As part of a Long Term Objective, and with the intent of providing operational margin, the BVPS design 
basis site boundary and control room dose consequence analyses are being updated to facilitate 
relaxation of certain operational limits that have significant effect on plant operation.  To that end, 
Revision 3 investigates the impact of a proposed increase in the allowable unfiltered inleakage into the 
Control Room Envelope (CRE), on the dose consequences following a Steam Generator Tube Rupture 
(SGTR) at Unit 1. 
 
In addition, per FENOC direction, the operational response analysis documented in Revision 2, 
Addendum 4, will not be re-assessed since the SGTR thermal-hydraulic data utilized in that assessment 
remain unchanged - thus the conclusion that the dose consequences of the licensing basis model is 
bounding, remains unaffected.  Should any of the SGTR thermal-hydraulic data utilized in the operational 
response analysis as documented in Revision 2, Addendum 4 be affected at some future date, an 
assessment may need to be made to demonstrate the continued validity of the conclusion that the dose 
consequences of the “licensing basis” model is bounding. 
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In summary, the objective of Revision 3 is to demonstrate continued compliance of the SGTR licensing 
basis model with the dose acceptance criteria of 10CFR50.67, as modified by Table 6 of RG 1.183 R0, 
based on the following:    
 

a) An increase in allowable unfiltered inleakage into the CRE (inclusive of that associated with 
ingress/egress) from 30 cfm to 165 cfm.  This is intended to address the fact that recent CRE 
Tracer Gas Tests indicate unfiltered CRE inleakage that are in excess of the values used in the 
design basis dose consequence analyses.  

 
b) Review / Update (as needed) of all design input parameter values / references to reflect current 

plant design. 
 
1.2 Approach 

This event assumes the instantaneous rupture of a steam generator (SG) tube with a resultant release 
of primary coolant into the lower pressure secondary system.  Based on an assumption of a Loss of 
Offsite Power (simultaneous with reactor trip), the condenser is assumed to be unavailable, and 
environmental steam releases via the Main Steam Safety Valves (MSSVs) and Atmospheric Dump 
Valves (ADVs) of the intact steam generators are used to cool down the reactor until initiation of shutdown 
cooling via the RHR system.  A portion of the primary coolant break flow into the ruptured SG flashes 
and is released a) to the condenser before reactor trip and b) directly to the environment after reactor 
trip, via the MSSVs / ADVs.  The remaining break flow mixes with the secondary side liquid, and is 
released to the environment via steam releases through MSSVs and ADVs.  The activity in the RCS also 
leaks into the intact steam generators via SG tube leakage and is released to the environment from the 
MSSVs / ADVs. 
 
Regulatory guidance provided in Regulatory Guide 1.183 Appendix F (DIN# 2) is used to develop the 
dose consequence model.  The key assumptions / parameters utilized to develop the radiological 
consequences following a SGTR are listed in DIN# 1. 
 
Per DIN# 1, no melt or clad breach is postulated for the U1 BVPS SGTR event.  Thus, and in accordance 
with RG 1.183, the activity released is based on the maximum coolant activity allowed by the plant 
Technical Specifications.  In addition, and per RG 1.183, two scenarios are addressed, i.e., a) a pre-
accident iodine spike which reflects the maximum allowable iodine spike activity level per the Plant 
Technical Specifications and b) an accident-initiated iodine spike (also called a concurrent iodine spike) 
which results in an increase in the iodine appearance rate from the fuel to the RCS by 335 times. 
 
Activity Transport 
WECTEC computer program PERC2 (DIN# 10) is used to calculate the Committed Effective Dose 
Equivalent (CEDE) from inhalation and the Deep Dose Equivalent (DDE) from submersion due to 
halogens and noble gases at the offsite locations and in the control room.  PERC2 is a multiple 
compartment activity transport code with the dose model consistent with the regulatory guidance.  The 
decay and daughter build-up during the activity transport among compartments and the various cleanup 
mechanisms are included.  
 
The BVPS design input parameters utilized in the Unit 1 SGTR analysis are provided via DIT # 1 and 11. 
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The “licensing basis” thermo-hydraulic transient analysis of a postulated SGTR was performed by 
Westinghouse to determine the mass/energy release and the system response to the accident.  The 
thermo-hydraulic data from the Westinghouse analysis, and other input parameters that are required to 
determine the dose consequences at the control room and offsite locations, are summarized in DIN# 1. 
 
Based on DIN# 1 the radiological model used for the SGTR analysis conservatively assumes, reactor trip 
occurs at ~225 seconds (224.72) after the tube rupture.   Due to the tube rupture the primary coolant with 
elevated iodine concentrations (pre-accident or concurrent iodine spike) flows to the ruptured steam 
generator and the associated activities are released to the environment due to secondary side steam 
releases.  Before the reactor trip, the activities are released from the air ejector.  After the reactor trip the 
steam release is from both the ruptured and intact SGs via the MSSVs/ADVs.  The primary coolant 
activities due to the iodine spike is leaked into the intact steam generator at the maximum allowable 
primary-to-secondary leakage value and are also released to the environment via secondary steam 
releases.  
 
The steam releases from the intact SGs, continue until shutdown cooling is initiated via operation of the 
RHR system at T= 24 hrs, resulting in the termination of environmental releases via this pathway.  
Releases from the ruptured SG are assumed to stop when the SG is isolated.  The ruptured SG break 
flow termination time is 1800 seconds. 
 
EAB Worst Case 2-hr Window  
 
AST methodology requires that the worst case dose to an individual located at any point on the boundary 
at the EAB, for any 2-hr period following the onset of the accident be reported as the EAB dose.  It is 
noted that regardless of the starting point of the worst 2 hr window, the 0-2 hr EAB /Q (limiting) is utilized. 
 
The major source of radioactivity release following a SGTR, and thus dose consequences, is the flashed 
portion of the RCS break flow, which is released from condenser/air ejector before reactor trip and from 
MSSVs/ ADVs after reactor trip. The break flow release is terminated at T = 30 minutes when the ruptured 
SG is isolated. Therefore, the worst 2-hr window dose occurs during T = 0 to 2 hours after the accident. 
 
Source Terms 
Since there is no fuel damage during the course of the accident, the main source of release of radioactivity 
are the primary and secondary coolant systems. For the primary coolant, two spiking cases are addressed: 
a pre-accident iodine spike and a concurrent iodine spike.  The resultant RCS activity leaks into the 
ruptured and intact SGs via SG tube leakage, and is released to the environment from the break point, 
and from the MSSVs / ADVs, respectively. 

 
a) Pre-accident  iodine spike - the initial primary coolant iodine activity is based on a maximum 

allowable pre-accident iodine spike activity level per the Plant Technical Specifications of 60 times  
the equilibrium Technical Specification iodine activity concentration of 0.35 µCi/gm DE I-131 
(DIN# 1) or 21 µCi/gm of DE I-131 (transient Technical Specification limit  for full power operation).  
The initial primary coolant noble gas activity is consistent with the design basis relative mix and 
activity levels associated with the Tech Spec iodine concentrations in the coolant. 
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b) Concurrent iodine spike - the initial primary coolant iodine activity is assumed to be at the 
equilibrium Technical Specification iodine activity concentration of 0.35 µCi/gm DE I-131.  
Immediately following the accident the iodine appearance rate from the fuel to the primary coolant 
is assumed to increase to 335 times (per DIN# 2) the equilibrium appearance rate corresponding 
to the 0.35 µCi/gm DE I-131 coolant concentration allowed by the plant Technical Specifications.  
The duration of the assumed spike is 4 hours (DIN# 1).  The initial primary coolant noble gas 
activity is assumed to be at Tech Spec levels. (See discussion under item a). 

 
The secondary coolant iodine activity, just prior to the accident, is also assumed to be at the Technical 
Specification limit of 0.1 µCi/gm DE I-131. 
 
Activity Release Model 
Following a Main Steam Line Break Accident the primary and secondary reactor coolant activity is 
released to the environment via two pathways. 
 
Ruptured SG Release 
A postulated SGTR will result in a large amount of primary coolant being released to the ruptured steam 
generator via the ruptured tube with a significant portion of it flashed to the steam space. The noble 
gases in the entire break flow and the iodine in the flashed flow are assumed to be immediately 
available for release from the steam generator.  The iodine in the non-flashed portion of the break flow 
mixes uniformly with the steam generator liquid mass and is released into the steam space in proportion 
to the steaming rate and partition factor.  To maximize the calculated offsite doses it is assumed that 
offsite power is lost (LOOP) so that the main condensers are not available.  Before the reactor trip, the 
radioactivity in the steam is released to the environment from air ejector.  The noble gases and organic 
iodine in the steam are released directly to the environment.  Only a portion of the elemental iodine 
carried with the steam is partitioned to the air ejector and released to the environment.  The rest is 
partitioned to the condensate, returned to all three steam generators and assumed to be available for 
future steaming release.  After the reactor trip, the break flow continues until the primary system is fully 
depressurized. The steam is released from the MSSVs/ADVs.  All activity releases from the ruptured 
steam generator cease when it is isolated at 30 mins after the accident. 
 
Intact SG release 
The activity release from the intact steam generators are due to normal primary-to-secondary leakage 
and steam release from the secondary side.  The Primary-to-Secondary system leak rate is assumed 
to be at the maximum Tech Spec allowable value.  All leaked primary coolant iodine activities are 
assumed to mix uniformly with the steam generator liquid and are released in proportion to the steaming 
rate and the partition factor.  Before the reactor trip, the main steam is released from the air ejector/ 
condenser.  After the reactor trip, the steam is released from the MSSVs/ADVs.  The reactor coolant 
noble gases that enter the intact steam generator are released directly to the environment without 
holdup.  Because the intact steam generators are used to cool down the reactor until the shutdown 
cooling starts, the steam release from intact steam generators continues until the RHR system is 
initiated at 24 hours after the accident. 
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Per DIN# 1, the effect of SG tube uncovery in intact SGs (for SGTR and non-SGTR events), has been 
evaluated for potential impact on dose consequences as part of a Westinghouse Owners Group (WOG) 
Program and demonstrated to be insignificant; therefore, and per RG 1.183, R0, the iodines are 
assumed to have a partition coefficient of 100 in the SG and released to the environment in proportion 
to the steaming rate and the partition coefficient.  In accordance with RG 1.183, R0, the iodine releases 
to the environment from the SG are assumed to be 97% elemental and 3% organic.  The noble gases 
are released freely to the environment without retention in the SG.   
 
Release of Initial SG Liquid Activity 
The initial iodine inventory in the steam generator liquid at Tech. Spec. level (0.1µ Ci/gm DE I-131) is 
released to the environment due to steam releases, via the condenser/air ejector before reactor trip 
and via MSSVs/ADVs after reactor trip. The release from the ruptured SG stops when the SG is isolated 
at T=30 mins. The release from intact steam generators continues until the RHR system is initiated at 
24 hours after the accident. 
 
Control Room Design/Operation/Transport Modeling 
 
Control Room Design / Operation 
 
Beaver Valley Power Station is served by a single control room that supports both Units. The joint 
control room is serviced by two ventilation intakes, one assigned to BVPS-1 and the other to BVPS-2.  
These air intakes are utilized for both the normal as well as the accident mode.   
 
During normal plant operation, both ventilation intakes are operable providing a total supply of 1250 
cfm of unfiltered outside air makeup which includes all potential inleakage and uncertainties (Note: this 
value is the total for both U1 and U2 intakes with margin; it includes the intake flow and all unfiltered 
inleakage (including that associated with ingress / egress and all potential inleakage) with 
uncertainties). (DIN# 11) 
 
The containment high-high pressure signal (CIB) signals from either unit initiate the BVPS-2 control 
room emergency ventilation system.  In the event one of the BVPS-2 trains is out of service, and the 
second train fails to start, operator action will be utilized to initiate the BVPS-1 control room emergency 
pressurization system. 
 
The CR emergency pressurization intake filter has an efficiency of 99% for particulates, and 98% for 
elemental and organic iodine (DIN# 11).  
 
Filtration of the Control Room ventilation recirculation flows during all modes of operation, by particulate 
air filters (intended for dust removal) in the CRVS recirculation air-conditioning system, is not credited.  
 
The control room emergency filtered ventilation intake flow varies between 800 to 1000 cfm, which 
includes allowance for measurement uncertainties (DIN# 11).  The control room unfiltered inleakage 
during the emergency pressurization mode is conservatively assumed to be 165 cfm (includes 10 cfm 
unfiltered inleakage due to ingress / egress) to reflect the results of tracer gas testing in the pressurized 
mode, and to also accommodate margin for potential future deterioration.  
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Control Room Transport Model 
 
Since the BVPS control rooms (CR) are contained in a single control room envelope, they are modeled 
as a single region.  Isotopic concentrations in areas outside the control room envelope are assumed to 
be comparable to the isotopic concentrations at the control room intake locations.  To support 
development of bounding control room doses, the most limiting /Q associated with the release point / 
receptor, is utilized.   
 
The control room post-accident ventilation model utilized in the dose analysis corresponds to an 
assumed "single intake" which utilizes the worst case atmospheric dispersion factor (/Q) from release 
points to the limiting control room intake. The atmospheric dispersion factors are provided in Section 2. 
 
Based on DIN# 11, the atmospheric dispersion factors associated with control room inleakage are 
assumed to be the same as those utilized for the control room intake. (Also, see Assumption 5)  
 
To provide operational margin, and in accordance with DIN# 11, the analysis herein assumes that 
during normal plant operation, the BVPS-1 & BVPS-2 unfiltered intake plus inleakage is a maximum of 
1250 cfm (total for both Units).  This maximum normal operation unfiltered inflow to the CR is an 
analytical upper bound value that is intended to include a) the CR intake flow rate (including test 
measurements uncertainties), b) all unfiltered inleakage and c) a 10 cfm allowance for ingress / egress.  
The above value bounds the test results of BV1/2 Procedure 3BVT 1.44.05 via Order 200699902.  See 
Section 3, Assumption 4 for additional details. 
 
Based on DIN# 1, the control room emergency ventilation is not automatically initiated, and the unfiltered 
intake flow into the control room remains at the normal operation flow of 1250 cfm.  Eight (8) hours after 
a postulated SGTR at BVPS Unit 1, the CR free volume is purged at 16,200 cfm for 30 minutes.  After 
purging the vent system is returned to the normal mode of operation.   
 
Dose Calculation Model 
 
WECTEC radiological consequence program PERC2 is used to calculate the Committed Effective Dose 
Equivalent (CEDE) from inhalation and the Deep Dose Equivalent (DDE) from submersion due to 
halogens and noble gases transported to offsite locations and in the control room.  The CEDE is 
calculated with dose conversion factors from DIN# 5, which uses the methodology provided in ICRP-30.  
The committed doses to other organs due to inhalation of halogens, particulates and noble gas 
daughters are also calculated.  PERC2 is a multiple compartment activity transport code with the dose 
model consistent with the regulatory guidance.  The decay and daughter build-up during the activity 
transport among compartments and the various cleanup mechanisms are included. 
 
The PERC2 activity transport model, first calculates the integrated activity (using a closed form 
integration solution) at the offsite locations and in the control room air region, and then calculates the 
cumulative doses as described below: 
 
Committed Effective Dose Equivalent (CEDE) Inhalation Dose - The dose conversion factors by isotope 
and internal organ type are applied to the activity in the air space of the control room, or at the EAB/LPZ.  
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The exposure is adjusted by the appropriate respiration rate and occupancy factors for the CR dose at 
each integration interval as follows: 
 

Dh(j) = A(j)    h(j)    C2    C3   CB   CO    
 
Where: 
Dh(j) = Committed Effective Dose Equivalent (rem) from isotope j 
A(j) = Integrated Activity (Ci-s/m3) 
h(j) = Isotope j Committed Effective Dose Equivalent (CEDE) dose conversion 

factor (mrem/pCi) based on Fed. Guidance Report No.11, Sept. 1988 (DIN# 5) 
C2 = Unit conversion of 1x1012 pCi/Ci 
C3 = Unit conversion of 1x10-3 rem/mrem 
CB = Breathing rate (m3/s) 
CO = Occupancy factor 

 
Deep Dose Equivalent (DDE) from External Exposure - According to the guidance provided in Section 
4.1.4 and Section 4.2.7 of RG 1.1.83, R0 (DIN# 2), the Effective Dose Equivalent (EDE) may be used 
in lieu of DDE in determining the contribution of external dose to the TEDE if the whole body is irradiated 
uniformly. The EDE in the control room is based on a finite cloud model that addresses buildup and 
attenuation in air. The dose equation is based on the assumption that the dose point is at the center of 
a hemisphere of the same volume as the control room.  The dose rate at that point is calculated as the 
sum of typical differential shell elements at a radius R.  The equation utilizes, the integrated activity in 
the control room air space, the photon energy release rates per energy group from activity airborne in 
the control room based on using the isotopic gamma energy library data developed in DIN# 4 based 
on DIN#s 12 and 8, and the ANSI/ANS 6.1.1-1991 "Neutron and Gamma-ray Fluence-to-dose Factors", 
DIN# 7. 
 
The Deep Dose Equivalent at the EAB and LPZ locations is very conservatively calculated using the 
semi-infinite cloud model outlined in TID-24190 (DIN# 13), Section 7-5.2, Equation 7.36, where 1 rad is 
assumed to be equal to 1 rem. 

 
D (x,y,0) rad = 0.25 EBAR  (x,y,0) 
EBAR   = average gamma energy released per disintegration (Mev/dis) 
    is based on the isotopic gamma energy data developed in DIN# 4 
 (x,y,0)  = concentration time integral (Ci-sec/m3) 
0.25   = [1.11  1.6x10-6  3.7x1010] / [1293  100  2] 

Where: 
1.11   = ratio of electron densities per gm of tissue to per gm of air 
1.6x10-6 (erg/Mev) = number of ergs per Mev 
3.7x1010 (dis/sec-Ci) = disintegration rate per curie 
1293 (g/m3)  = density of air at S.T.P. 
100   = ergs per gram per rad 
2    = factor for converting an infinite to a semi-infinite cloud 
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2.0 DESIGN INPUTS 

All input parameters values associated with BVPS design used in this analysis including identification of 
the source documents from which the parameter values were obtained, have been verified / approved 
for use by FENOC and provided to WECTEC via DIN# 1 and 11 (included herein as Attachments 1 
and 2).  Comments / explanations associated with the parameter values presented below are provided 
in DIN# 1 and 11 under the “Comment” column, and provide additional information that may be useful to 
the user. 
 
General Comment (Per DIN# 1 & 11) 
The equipment / parameter values presented below as approved design input reflect safety related 
components that can be credited in design bases dose consequence analyses; i.e., the components have 
the appropriate redundancy, environmental qualification, pedigree, seismic support etc. applicable to 
safety related equipment, and the parameter values reflect single failure criteria. 
 
Design Input Parameter / Value          DIN# 

 
1. Reactor Core thermal power – 2918 MW  (100.6% of uprate power level of 2900 MW) [1] 

2. Failed Fuel Percentage – 0% [1] 

3. Melted fuel percentage – 0% [1] 

4. Primary Coolant and Secondary Side Halogen and Noble Gas Concentrations at [1] [6] 
Technical Spec Limits (0.35 Ci/gm DE I-131 for primary coolant, 0.1 Ci/gm  
DE I-131 for the secondary side) 

 
  Reactor  Secondary 

  Coolant  Liquid 
Nuclide  (µCi/gm)  (µCi/gm) 

     
KR 83M  4.09E‐02     
KR 85M  1.48E‐01     
KR 85  1.30E+01     
KR 87  9.68E‐02     
KR 88  2.74E‐01     
KR 89  7.80E‐03     
       
XE131M  5.54E‐01     
XE133M  4.59E‐01     
XE133  3.34E+01     
XE135M  9.87E‐02     
XE135  1.02E+00     
XE137  2.03E‐02     
XE138  6.86E‐02     
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  Reactor  Secondary 
  Coolant  Liquid 

Nuclide  (µCi/gm)  (µCi/gm) 
     

       
BR83  7.64E‐03     
BR84  3.84E‐03     
BR85  4.07E‐04     
BR87  2.11E‐04     
       
I129  1.04E‐08    3.34E‐09 

I130  4.52E‐03    8.38E‐04 

I131  2.73E‐01    8.34E‐02 

I132  1.13E‐01    1.39E‐02 

I133  4.17E‐01    9.32E‐02 

I134  6.47E‐02    1.90E‐03 

I135  2.46E‐01    3.34E‐02 

I136  7.07E‐04    5.79E‐07 

       
 

5. Primary Coolant Iodine Concentrations with Pre-accident Spike (21 Ci/gm DE I-131) [1] [6] 
 
Nuclide    
I131  1.64E+01 Ci/gm 

I132  6.77E+00 Ci/gm 
I133  2.50E+01 Ci/gm 
I134  3.88E+00 Ci/gm 
I135  1.48E+01 Ci/gm 
 

6. Iodine Appearance Rate at Equilibrium Technical Spec Concentrations  [1] [6] 
(0.35 Ci/gm DE I-131) 

Nuclide    
I131  2.27E+03 Ci/sec 
I132  2.83E+03 Ci/sec 
I133  4.17E+03 Ci/sec 
I134  3.39E+03 Ci/sec 
I135  3.44E+03 Ci/sec 
 

7. Iodine Appearance Rate with Concurrent Spike = 335 x Datum 6 values [1] [2] 

8. Duration of Iodine Concurrent Spike = 4 hours   [1] 
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9. Chemical form of halogens released via steam generators  [1] [2] 

        97% elemental, 3% organic 

10. Primary to Secondary Coolant leakage rate in Intact SGs [1] 

          150 gpd @ STP per SG, leakage density 1g/cc 

11. Initial & Minimum post-accident reactor coolant mass [1] 

          373,100 lbm 

12. Time Till Reactor Trip – 224.72 seconds (rounded to 225) [1] 
See Assumption 6 

13. Activity Release Path [1][2] 

Before reactor trip – Condenser/ air ejector effluent 

After reactor trip – MSSV/ADV 

14. Break Flow from RCS to ruptured SG and the Flash Fraction [1] 

Time  Break Flow Flash Fraction 
(sec) (lbs) ( - ) 

0 – 225 21,900 0.2227 
225 - 1800 128,000 0.1645 

 

15. Maximum main steam flow to condenser before reactor trip [1] 

1207.407 lbs/sec per steam generator 
16. Maximum Steam Releases from ruptured SG via MSSVs/ADVs [1] 

Time MSSVs/ADVs Release 
(sec) (lbm) 

225 - 1800 68,900 
 

17. Maximum Steam Releases from intact SGs via MSSVs/ADVs [1] 

Time MSSVs/ADVs Release 
 (lbm) 

225 sec – 7200 sec 417,100 
2 hr– 8 hr 979,500 

8 hr – 16 hr 658,400 
16 hr – 24 hr 546,700 

 

18. Time period of tube uncovery - negligible                                                                              [1] 
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19. Partition Coefficient in Steam Generators                                                                               [1][2] 

Flashed portion of the rupture flow: 

Noble Gas & iodine – released freely with no retention 

Non-flashed portion of the rupture flow and leakage flow in intact SG: 

Noble Gas – released freely with no retention 

Iodine – 100 

Partition Coefficient = mass of iodine per unit mass of liquid 
  mass of iodine per unit mass of gas 
 

20. Partition Factor in Condenser/ Air Ejector                                                                                    [1] 

Noble Gas – 1 (all released) 

Organic iodine – 1 (all released) 

Elemental iodine – 100 (1/100th released) 

21. Minimum post-accident Steam Generator Liquid Mass [1] 

 91,000 lbm for each SG (ruptured and intact SGs) 

22. Initial Steam Generator Liquid Mass [1] 

 96,000 lbm  for each SG 

23. Control Room Breathing Rate                                                                                                 [2][11] 

 0-30 day - 3.5E-04 m3/sec 

24. Control Room Occupancy Factors                                                                                          [2][11] 

 0-1 day 1.0 

 1-4 day 0.6 

 4-30 day 0.4 

25. Minimum Control Room Envelope Free Volume                                                                        [11] 

173,000 ft3 

26. Maximum normal operation ventilation air intake / inleakage into the CR                                 [11] 

1250 cfm 
(Total for both U1 and U2 intakes with margin, includes intake and all unfiltered inleakage, including that 

associated with ingress / egress) 

This is an assumed value intended to provide operational margin – see Assumption 4. 
27. Post-accident  control room purge                                                                                               [1] 

 16,200 cfm  from 8 hr to 8.5 hr 
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28. Dispersion factor from MSSV/ADV and Air Ejector (T.B. SE corner) to the control room           [1] [9] 

 (Unit 1 CR intake value is more limiting) 

Time MSSV/ADV T.B. SE Corner 
0-2hr 1.24E-03 s/m3 1.05E-02 s/m3 
2-8hr 9.94E-04 s/m3 7.72E-03 s/m3 

8-24 hr 4.08E-04 s/m3 3.01E-03 s/m3 
29. Exclusion Area Boundary  /Q                                                                                                     [11] 

 0-2 hr - 1.04E-03 sec/m3  

 

30. Low Population Zone /Q [11] 

 0-8 hr   – 6.04E-05 sec/m3 

 8-24 hr – 4.33E-05 sec/m3 

31. Offsite Breathing Rate                                                                                                                  [2][11] 

 0-8 hr 3.5E-04 m3/sec 

 8-24 hr 1.8E-04 m3/sec 

 1-30 day 2.3E-04 m3/sec 
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3.0 ASSUMPTIONS 

Assumptions utilized in this assessment have been approved by FENOC and were provided to 
WECTEC via DIN# 1 and 11.  None of these assumptions need further verification.  Discussions 
regarding the bases of these assumptions are also included in DIN# 1 and 11.  Summarized below 
are some of the salient assumptions, including those made by the author when developing the 
transport models: 
 

1. Assumptions used in the SGTR dose consequence transport model that are listed as Design 
Input No. 7, 9, 13, 19, 23, 24, 31 are based on the guidance provided in RG 1.183, Revision 0. 
The partition factor in the condenser listed under Design Input No. 20 is based on guidance 
provided in NUREG 0017, R1.  

 
2. In accordance with DIN# 15, the concurrent iodine spike is assumed to last 4 hours. 
 
3. In accordance with DIN# 1, the analysis herein assumes manual operator action to purge the 

CR free volume at 16,200 cfm for 30 minutes, eight (8) hours after a postulated SGTR. 
 
4. To provide operational margin, and in accordance with DIN# 11, the analysis herein assumes 

that during normal plant operation, the BVPS-1 & BVPS-2 unfiltered intake plus inleakage is a 
maximum of 1250 cfm (total for both Units).  This maximum normal operation unfiltered inflow 
to the CR is an analytical upper bound value that is intended to include a) the CR intake flow 
rate (including test measurements uncertainties), b) all unfiltered inleakage and c) a 10 cfm 
allowance for ingress / egress.  The above value bounds the test results of BV1/2 Procedure 
3BVT 1.44.05 via Order 200699902. 

 
5. As noted in DIN# 11, due to the following reasons, the CR air intake /Q values are assumed 

to be representative / applicable for unfiltered in-leakage (including CR ingress / egress).  

 Component tests performed as part of the 2017 CR Inleakage Tracer Gas Test indicated 
that a potential source of unfiltered inleakage into the Control Room are the normal 
operation intake dampers - which can be assigned the same /Q as the Control Room air 
intakes. 

 
 Regarding other potential locations of inleakage, a /Q value that reflects the center of the 

Control Room boundary at roof level as a receptor could be considered the average value 
applicable to Unfiltered Inleakage locations around the CRE, and thus representative for all 
CR unfiltered leakage locations.   

 
Review of dwg 8700-RY-1C, R2 indicates that since the post-accident release points are 
a) closer to the CR intakes and b) the directions from the release points to the CR center 
and CR intakes are similar, use of /Q values associated with the CR intakes, for CR 
unfiltered inleakage, would be conservative. 

 
 The 10 cfm allowance for ingress/egress, is assigned to the door leading into the Control 

Room that is considered the primary point of access. This door (S35-71) is located at grade 
level on the side of the building facing the BV1 Containment and between the CR air intakes. 
It is located close enough to the air intakes to allow the assumption that the /Q associated 
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with this source of leakage would be reasonably similar to that associated with the air 
intakes. 

 
6. DIN# 1 lists the calculated time of reactor trip as “224.72 seconds (rounded up to 225 seconds)”.  

Since the small change in rounding makes no difference in the analysis, the actual value of 
274.72 seconds is used in the analysis herein. 

7. Isotopes addressed herein are consistent with the AST LAR, Power Uprate analysis, and those 
addressed in the current analysis of record. 

8. In accordance with RG 1.183 R0, the condenser is assumed unavailable due to a coincident 
loss of offsite power.  Consequently, the radioactivity release from the intact SGs resulting from 
a SGTR is discharged to the environment via the MSSVs and the ADVs. 

 

4.0 ACCEPTANCE CRITERIA 

EAB and LPZ Dose Criteria for a SGTR (per 10CFR § 50.67, and Section 4.4 Table 6 of RG 1.183) 
(1) An individual located at any point on the boundary of the exclusion area for any 2-hour period 

following the onset of the postulated accident, should not receive a radiation dose in excess of 
0.25 Sv (25 rem) total effective dose equivalent (TEDE) for the Pre-incident Spike Case and 0.025 
Sv (2.5 rem) TEDE for the Coincident Spike Case.  

(2) An individual located at any point on the outer boundary of the low population zone, who is exposed 
to the radioactive cloud resulting from the postulated accident (during the entire period of its 
passage), should not receive a radiation dose in excess of 0.25 Sv (25 rem) TEDE for the Pre-
incident Spike Case and 0.025 Sv (2.5 rem) TEDE for the Coincident Spike Case. 

Control Room Dose Criteria (10 CFR Part 50 § 50.67) 
Adequate radiation protection is provided to permit occupancy of the control room under accident 
conditions without personnel receiving radiation exposures in excess of 0.05 Sv (5 rem) total effective 
dose equivalent (TEDE) for the duration of the accident. 
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5.0 LIST OF COMPUTER PROGRAMS AND OUTPUT FILES 

IDENTIFICATION OF COMPUTER HARDWARE 
Dell Precision T1700 PC, Intel Core i5-4570, Windows 7 Professional Version 2009, Service Pack 1, 
WECTEC Serial/ID number: 154LH02  
 
IDENTIFICATION OF COMPUTER PROGRAMS 
PERC2, NU-226, Ver.00, Lev.02, QA Cat. I, “PERC2  - Passive Evolutionary Regulatory Consequence 
Code”, created September 22, 2006  
There are no outstanding error releases associated with PERC2 that would affect the results of this 
analysis. 

LIST OF COMPUTER OUTPUT FILES 

File Name(2)   Run  Date    Run Time Description                  
 
Pre-accident Iodine Spike Source  
BV219LB01P,C 10/23/18 10:20:19 Ruptured flow, halogen source, control room & LPZ 
BV219LB02P   10/23/18 10:21:30 Ruptured flow, halogen source, EAB  
BV219LB03P,C 10/23/18 10:21:41 Ruptured flow, noble gas & daughters, control room & LPZ (0-30 m) 
BV219LB04P,C 10/23/18 10:21:52 Ruptured flow, noble gas & daughters, control room & LPZ (>30 m) 
BV219LB05P   10/23/18 10:22:02 Ruptured flow, noble gas & daughters, EAB  
BV219LB06P,C 10/23/18 10:22:14 Intact SG leakage, N.G. & halogen source, control room & LPZ 
BV219LB07P   10/23/18 10:22:33 Intact SG leakage, N.G. & halogen source, EAB 
 
Iodine Inventory in Steam Generator Liquid 
BV219LB08P,C 10/23/18 10:22:53 Ruptured steam generator, control room & LPZ 
BV219LB09P   10/23/18 10:23:10 Ruptured steam generator, EAB 
BV219LB10P,C 10/23/18 10:23:22 Intact steam generators, control room & LPZ 
BV219LB11P   10/23/18 10:23:31 Intact steam generators, EAB 
 
Concurrent Iodine Spike Source  
BV219LB12P,C 10/23/18 10:23:52 Ruptured flow, halogen source, control room & LPZ 
BV219LB13P   10/23/18 10:24:05 Ruptured flow, halogen source, EAB  
BV219LB14P,C 10/23/18 10:24:37 Ruptured flow, noble gas & daughters, control room & LPZ (0-30 m) 
BV219LB15P,C 10/23/18 10:24:57 Ruptured flow, noble gas & daughters, control room & LPZ (>30 m) 
BV219LB16P   10/23/18 10:25:11 Ruptured flow, noble gas & daughters, EAB  
BV219LB17P,C 10/23/18 10:25:22 Intact SG leakage, N.G. & halogen source, control room & LPZ 
BV219LB18P   10/23/18 10:25:38 Intact SG leakage, N.G. & halogen source, EAB 

 
Computer run files are retained in the WECTEC Offices. 
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7.0 RESULTS 

Presented in Table 7-1 and Table 7-2 below are the airborne doses at the EAB, LPZ and Control Room 
following a postulated SGTR at Unit 1 from each pathway for the pre-accident iodine spike scenario and 
the concurrent iodine spike scenario, respectively.  As discussed earlier, the “worst” 2-hour EAB dose 
following a SGTR is the 0-2 hour period. 
 

Table 7-1 
Pre-Accident Iodine Spike Scenario 

 
Site Boundary Doses (rem) 
 

 2 hr- EAB 30 day LPZ 
CONTRIBUTOR CEDE DDE TEDE CEDE DDE TEDE 
Ruptured SG – Halogens 2.044E+00 1.365E-01 2.18E+00 1.201E-01 7.989E-03 1.28E-01 
Ruptured SG - NG & Halogen Daughters[1] 1.929E-04 1.100E-01 1.10E-01 1.120E-05 3.654E-03 3.66E-03 
Intact SGs - Halogen, NG & Daughters 2.184E-04 1.572E-04 3.76E-04 4.032E-04 1.647E-04 5.68E-04 
T.S. Iodine in Ruptured SG Sec. Coolant 4.617E-04 1.726E-05 4.79E-04 2.681E-05 1.003E-06 2.78E-05 
T.S. Iodine in Intact SGs Sec. Coolant 2.499E-03 8.813E-05 2.59E-03 5.638E-04 1.789E-05 5.82E-04 
         
Totals 2.047E+00 2.468E-01 2.294 1.211E-01 1.183E-02 0.133 

 
Control Room Operator Dose (rem) 
 

 30-day CONTROL ROOM 
CONTRIBUTOR CEDE DDE TEDE 
Ruptured SG – Halogens 2.520E+00 4.331E-03 2.52E+00 
Ruptured SG - NG & Halogen Daughters[1] 7.441E-04 3.083E-03 3.83E-03 
Intact SGs - Halogen, NG & Daughters 5.948E-03 2.727E-05 5.98E-03 
T.S. Iodine in Ruptured SG Sec. Coolant 1.065E-03 1.131E-06 1.07E-03 
T.S. Iodine in Intact SGs Sec. Coolant 9.616E-03 8.330E-06 9.62E-03 
     
Totals 2.537E+00 7.450E-03 2.545 

 
Notes: 
[1] Dose is sum of output from runs 219R3-03 and 219R3-04 
 
General notes 
[2] Noble gas daughter products as particulates are included in files 219R3-03, 05, 06 and 07.  They exist in the runs 

because the models are conservative. The model does not account for the fact that the particulates will largely 
remain in the secondary coolant.  Even though the particulate contribution is overestimated the dose values due to 
the addition of these particulates is inconsequential. 

[3] The control room doses are taken from output file “CNTLROOM.OUT”. The EAB and LPZ doses are taken from 
output file “PERC.OUT”. 
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Table 7-2 

Concurrent Accident Iodine Spike Scenario 
 
Site Boundary Doses (rem) 
 

 2 hr- EAB 30 day LPZ 
CONTRIBUTOR CEDE DDE TEDE CEDE DDE TEDE 
Ruptured SG – Halogens 6.550E-01 1.141E-01 7.69E-01 3.809E-02 6.629E-03 4.47E-02 
Ruptured SG - NG & Halogen Daughters[1] 1.926E-04 7.104E-02 7.12E-02 1.119E-05 2.699E-03 2.71E-03 
Intact SGs - Halogen, NG & Daughters 1.515E-04 1.820E-04 3.34E-04 1.229E-03 7.317E-04 1.96E-03 
T.S. Iodine (0.35 uCi/g DEI-131) in RCS 3.407E-02 4.108E-03 3.61E-02 2.008E-03 1.359E-04 2.14E-03 
T.S. Iodine in Ruptured SG Sec. Coolant 4.617E-04 1.726E-05 4.79E-04 2.681E-05 1.003E-06 2.78E-05 
T.S. Iodine in Intact SGs Sec. Coolant 2.499E-03 8.813E-05 2.59E-03 5.638E-04 1.789E-05 5.82E-04 
         
Totals 6.92E-01 1.88E-01 0.880 4.19E-02 1.02E-02 0.052 

 
Control Room Operator Dose (rem) 
 

 30-day CONTROL ROOM 
CONTRIBUTOR CEDE DDE TEDE 
Ruptured SG - Halogens 7.373E-01 2.635E-03 7.40E-01 
Ruptured SG - NG & Halogen Daughters[1] 7.437E-04 2.996E-03 3.74E-03 
Intact SGs - Halogen, NG & Daughters 1.829E-02 8.907E-05 1.84E-02 
T.S. Iodine (0.35 uCi/g DEI-131) in RCS 4.210E-02 7.218E-05 4.22E-02 
T.S. Iodine in Ruptured SG Sec. Coolant 1.065E-03 1.131E-06 1.07E-03 
T.S. Iodine in Intact SGs Sec. Coolant 9.616E-03 8.330E-06 9.62E-03 
     
Totals 8.09E-01 5.80E-03 0.815 

 
Notes: 
[1] Dose is sum of output from runs 219R3-14 and 219R3-15 
 
General notes 
[2] Noble gas daughter products as particulates are included in files 219R3-14, 16, 17 and 18.  They exist in the runs 

because the models are conservative. The models do not account for the fact that the particulates will largely remain 
in the secondary coolant.  Even though the particulate contribution is overestimated the dose values due to the 
addition of these particulates is inconsequential. 

[3] The control room doses are taken from output file “CNTLROOM.OUT”. The EAB and LPZ doses are taken from 
output file “PERC.OUT”. 
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8.0 CONCLUSIONS 

The BVPS Site Boundary and Control Room doses due to airborne radioactive material released 
following a SGTR at Unit 1 will remain within the regulatory limits set by 10CFR50.67 and Regulatory 
Guide 1.183.  These doses were calculated by using Alternative Source Terms and BVPS Unit 1 design 
input parameter values provided by FENOC via DIN#s 1 and 11 (see Attachment 1 and 2). 
 
In accordance with regulatory guidance, two scenarios were evaluated, i.e., a Pre-accident Iodine Spike 
and a Concurrent Iodine spike.  As noted in Section 7, Results, the pre-accident iodine spike scenario 
is bounding: 
 
Pre-accident Iodine Spike Case  

 
Control Room (30 days)  2.6 rem  Limit 5 rem 
EAB (maximum 2 hours)  2.3 rem  Limit 25 rem 
LPZ (course of accident)  0.14 rem  Limit 25 rem 

 
Concurrent Iodine Spike Case  

 
Control Room (30 days)  0.82 rem  Limit 5 rem 
EAB (maximum 2 hours)  0.88 rem  Limit 2.5 rem 
LPZ (course of accident)  0.06 rem  Limit 2.5 rem 

 
In summary: 
 
Control Room 
The limiting 30-day integrated dose to the Control Room (CR) operator is 2.6 rem TEDE.  This value is 
below the regulatory limit of 5 rem TEDE.  
 
Note: In accordance with current licensing basis, the CR dose estimates following a SGTR at Unit 1 is 
based on the assumption that the CR ventilation system remains in normal operation mode, and that the 
CR is purged at a minimum flow rate of 16,200 cfm between t=8 hrs and t=8.5 hrs after which it reverts 
to the normal operation mode. 
 
Site Boundary 
The limiting integrated dose to an individual located at any point on the boundary of the exclusion area 
(EAB) for any 2-hour period following the onset of the event is 2.3 rem TEDE (t=0 hr to t=2 hour time 
window).  This dose is less than the regulatory limit of 25 rem TEDE for the pre-accident iodine spike.    
 
The limiting integrated dose to an individual located at LPZ following the onset of the event with a 
concurrent iodine spike is 0.2 rem TEDE, which is less than the regulatory limit of 25 rem TEDE for the 
pre-accident iodine spike. 
 
It is noted however that although the estimated doses at the EAB and LPZ due to a concurrent iodine 
spike are bounded by the estimated doses reported above due to the pre-accident iodine spike, the 
margin to the regulatory limit for the concurrent iodine spike (i.e., 2.5 rem TEDE), is less.  
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MliD:ag,cr, Dcs.i!ln Engineering 
p;mvl ind1p@fimencrg)'ooip.e(lm 

Sree]a Ferguson 
WECTBC 
720 University Ave. 
Norwood, MA 02062 

NDlMDE:0730 
ugust 16, 2018 

Browr /!alfoy Po,i1erStatitm 
P.O. Box4 

SJiippingpon, PA UO 7 

l'hcmc: 724-682 982 
Fax: 330-31S-97l7 

B 1 . omplete Reanalysis or Do e Conseqnences 
F0r CRE Tracer Gas Testing and Other Acceptance Criteria h.anges 

Design Input Transmltta~ DIT-BVDM-01 U ..(ti) for Steam Gener.itor Tube Rupture 

Dear Ms. ergusoo: 

Attached i Design lnputTransmiual DIT-BVDM-0 11 Hl0 which provides informatio for 
evaluating the control room operator dose for a BVl Steam Generator Tube Rup1ure Design Basis 
Accident. 

houJd you have any questions about the attached infonnation, please oontact Douglas 
Bloom at 724-682-5078 or Mike Ressler at 724~682-7936. 

Blbls 

Attachment 

cc: D. T. Bloom 
M. G. Unfricd 
M. S. Ressler 
BVRC 

Patrick G. PauvJinch 
Manager, Design Enginee-ring 
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Page _1_ of _1_ 

Beaver Va ley Un,it: 1211 02 □Both To: Sr ela Ferguson 
System Designation: Various 

Engineering Change Package: NIA Organization: Wl::CTEC 

Subject: D&sign rneut Trffl!&m.ittal for Ca,lculating1 BVPS Unit 1 Sf£am Gel'itt[l!C0r iu!:!e ,Ruerun1 (~GT1Rl Do~§e 
' ConsegA!ences 

Status of rntormatiion; ~Approved for Use □Unverified 
For Unverified DITs. Notificalion number b:a:cking verification: 

Descrip · on o I nforma~ioo: Salfety Analysis Desigrn inputs? LSiYes □No 
Reconciled! to Current De-sign Basis? eslYes D NIA 

This DIT provides information required for the penorma.nce of lhe St,Bam Generator Tube Rupll.lre do~ 
I ~onse_quence design basJs accident calcuration. This supP4?11s a proposed License Amendment 1Request {LAR) 
mvolvmg the control room envelope trace, gas testing critena. 

, Purp~ of Issuance; 
ThisDl provides information requ,ire(j for the performance of design be.sis accident dose consequence calculation 
U.R(B)-219. 

I 

I 

Source of lnformaaon {Reference, Rev, Title, Location}: Engineering Judgment Used?' LJYes [8JNo 
See attachment to Dlil" !able. 

I 
Preparer: 

Preparer Signawreff ~ Date:,11"-{6-,~ 
Douglas T Bloom 
Revfewer: 

~eviewe, S~na!,~, Yf? ', Date: 
K. J. ,Frederick 

' i ~('#-- r~,, ~,r 
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M. S. Ressler 
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DESIGN INPUT REQUEST FOR UPDATE OF RADIOLOGICAL DOSE CONSEQUENCE ANALYSES 
SEAVER VALLEY POWER STATION 

TABLE 3A: Paramete,s for Calculating BVPS U.nit 1 St.eai:n Generator Tube Ruptu,re (SGTR) D0&e Consequences 
AOR [UR{B,-2'19, R2, A1 to A4) LAR - Increase, in CR lnleakage 

Parameter Value Reference Value Ref1.1~ence Comment 
Gen_eDUlotes: 

1. 

2. 

1. The equipment / parameter values presented in U,:e table below as approved desfgn inputs to be used for the U 1 SGTR analysis reflect safety 
related IX!mponenls tha1 can be credited in desfgn bases dose consequence analyses; i.e. , the com.ponel'lts have ff'le appropriet,e redundancy, 
environmental qualification, pedigree, seismfc support, ,etc., applicable to safety relatedI equipment, and u,e parameler values reflect single 
taElure criteria. 

2. The cr.ltlca1 input velues.m: Initial RCS TIS aciMty concentrallons, Time of reactor trip, Maximum break flow from RCS into the ruptured SG, 
M.a;Kfm 1.1m break Row that flashes (ruptured SG), Termination of envlronrinental releases frcm the ru,p~ure-d SG, Maoomum llme period of tubl3ti 
being uncovered, Maix:imum sl.eam release to alrnOSphere from lhe ruptured SG, Minimum post-a.ccidel'lt tiquid mass per SG, Minimum RCS 
mass, lnitlal SG liqu id mass per SG, Control Room (CR) atmospheric dispersion factors 

Core Power Level 2918 MWt FENOC letter 2918 MWt (with power NO1MDE:0388, 
uncertainty) used to 01/'15/07 
esta'bl'ish radration 
souroe terms 

Design Basis Core As provided ,in f ENOC letter As provided in Activity for rodfnes ;,:ind reference ND1 MDE:0388, Reference Noble gases cak:uration 01115/07 

BV112 Ce'lcu lation 
UR(B),-48J 

EIV1 Renewed! 
Operating1 License 
DPR-66 

BV1 LIRM B 3,3,8 

BV1/2 TS 5.6.3 

SV1 C;,:ilculation 
UR(B)-219 

E-V1 UFSAR 
Section 1-4.2.4.2.2 

BV1 UIFSAR 
Table 14.2-9 
BV112 Caleula1ion 
UR( B)-483 

Rated ThBrmal Power shall not 
exceed 2900 MWt. 

To.tal power measurement 
uncertain!y of better 1h an -+f-
0.6% of RTP at full power is 
acflieved using the Lea.dfng 
Edge Flow Meter. 

2900 MWI x 1.006,. 2917.4 MWt 

TM current de,;a-ign basis 
composite equilibrium core 
inventory, which is based on 
291'8 MWt, an 18-month burnup 
cycle and injtia, enrjchm.ents 
from 4.2% to 5%, is appropriate 
and is not being chanoed. 

Off -BVDM-111-00 
Page 1 of 17 
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DESIGN fNPUT REQUEST FOR UPDATE OF RADIOLOGICAL DOSE CONSIEQUENCE ANALYSES 
BEAVER VALLEY POWER STATION 

TABLE 3.A: Parameters ·for Calcuilating BVPS Unit 1 Steam Generator Tube Rupture (SGTR) Dose Consequences 

AOR [UR(B)-219, R2, A1 to A4J I LAR- lnc.reas,e in CR lnf.eakage 

Parameter I Value 
3. Maximum failed fl.lei I None 

percentage following a 
SGTiR 

4. Maximum melted fuel I Norie 
percentage following a 
SGTR 

Reference I Vahie 
FENOC letter I Non.e 
ND1MDE:0388, 
01115/07 

Westinghouse letter 
FEN:OC-03-13.9, 
7125103 

FENOC letter I None 
ND1 MDE:0386, 
01/15/017 

Westinghouse retter 
FENOC-03-139, 
7/25/03 

R~ference I Comment 
I NRC Regulatory ' Per NRC Regu.latory Gu id's 
Guide 1. 1 83 1.183, Append 1)( F (SGTR) 

states, in part: "If no or minimal 
8V1 ,UFSA:R I fuel damag:e is postull_ated for the 
Section M .2.4..2.2 limiting event, tfle acliv1ty 

released should be the maximum 
8V1 UFSAR I coolant activity a.llowed by 
i'able 14.2-9 technical specification. Two 

cases of iodi me spiking should be 
FENOC Letter 1.as$,.mled." 
N D1 SG1RP: 0403 

UFSAR Section 14_2,4.2.2 
FENOC Letter I states: • Since there Is no 
ND1MDE:0388 postulated f'i.iel damage 

associated wilh this accid'.ent the 
main radiation souroe is the 
achvity in ltle- prim.iry coolant 
system and the IW0 iodine 
spiking, cases addr,esseo, i.e-, a) 
a pre-accident iodine -spike and, 
b) a con cu rrenl iodine spil\.e. •· 

BV1 UFSAR I See Parameter 3 
Seclfon 14.2.4.2.2 

BV1 UIFSAR 
T.ib1EI 14.2-9 

FENOC Letter 
NO1SGRP:0403 

FENOC Letlier 
liO 1 MD E:0388 

DIT-BVDM-111-00 
Page 2 of 17 
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DESIGN INPUT REQUEST .FOR UPD,ATIE OF RADIOLOGICAL DOSE CQNl$EQUENCE ANALYSES 
BEAVER VALLEY POWER STATION 

TABLE lA: Parammrs for Calc1,dating BVPS Unit 1 Steam Generator Tube Rupture JSGTR) Dose ConseQ uenee~ 
AOR [UR(B)-219, R2, A1 to A4) 

Parameter Val'oe Referenoe 
5. Activily available for - Technical FENOC letter 

release Specification ND1 MDE:0388, 
(TIS) Reactor 01/115/07 
Coolant System 
(RCS) RG 1.183 Rev,O 
concentraUons 

• TIS secondary 
sfde 
conoanlrations 

- Pre-accident 
lod[ne spike 
activity 

Concurrent iodine 
spike aclivity 

LAR - rnc,re~H 1111 CR lnleakag& 

Valu41 Reference 
- Technical NRC Regulatory 

Speclficaliion (TS) Guide 1.183 
Reactor Coolant 
System [RCS) BV1 Calculation 
concentrations UR(B)-219 

- TS secondary BV1/2 Carculation 
side UR{B)-484 
concentrations 

flV1 UFSAR 
- Pre~idertt Section 14.2.4.2.2 

iodine sprke-
activity BV1 UFSAR 

Tabre 14 . .2-9 
• Concurrent iodine 

spike a.otivity 

Comment 
Per NRC Regu!~tory Guide 
1 .183, Appendix F ( SGTR) 
states, fn part "If no or minimal 
fue1 damage is postulated tor the 
limiting event, the activity 
released should be Ul~ maximurn 
coolant activity aUowed by 
technical specification. Two 
cases of iodine spiking slhoutd be 
assumed ,., (Le., a pre accident 
iodine spike, case .. . conourrent 
iodine spike case}.' 

RCS activity is released into the 
ll.lptured SG via the tube mpture, 
and into the intact SGs due to 
p~imary-to-secon dary leakage; 
Ifie activity is released to the 
-enviro!lment via the MSSVs and 
ADVs. 

Seoond~ry side activity is 
released due to sleam release 
from all SGs. 

DfT-BVDM-111-00 
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DEStGN INPUT REQUEST FOR UPDATE OF RADIOLOGICAL DOSE: CONSEQUENCE ANALYSES 
BEAVER VALLEY POWER STATION 

TABLE 3A: Parameters forCalculatina BVPS Unit 1 Stea.!ill Generato:rTube Ruoture /SGTRI Dose Conseauences 
AOR [UR(B)-219, R2, A1 to A4J 

.F'arameter Value Reference 
6. I nltial RCS activity RCS activity limited FENOC letter 

coricen~rations to ND1111'1OE;0368, 
(1,1Ci/gm) TIS values S0.35 µCiJgm 01/15/07 

Dose Equivalent 
(DE} 1-131 BVPS1 TS 3.4.8 

:. 100 EBAR µCi/gm S&W calculalion 
UR(B),484, RO /A 1 

Isotopic inventory 
obtained from 
referenced 
caloufation 

7. Initial TIS secondary Steam generator BVPS-1 TS Sec 
side liquid iodine {SG) coolant 3.7.1.4 
concentrations aotivf,ty limited to BVPS-1 TS 
(µCi/gm), Ame11drnent No. 244 

~ 0.10 µCi/gm DE 
1-131 Calculation UR(B}-

484, RO I A1 
Isotopic inventory 
obtained from 
referenced 
calcLllation 

LAR - Increase In CR lnfoakage 

Value Reference 
Reactor Coolant BV1/2 TS 3.7.13 
Dose Equi1Valenl 1-
131 specific activity BV1 f2 Calculation 
limited to: IJR(B)-464 
s 0.35 µCr/gm 

Reactor Coolant 
gross specific 
acilivity limited to: 
:S 100/Et,.,µCi/gm 

Isotopic i.nventory 
obtained from 
reference{! 
calculation 
Secondary Coolant BV1f2 TS 3.7.13 
activity ~mited to: 
~ 0.10 µCi/gm BV1./2 Calculation 
1-1131 DE UR(B)'"464 

Isotopic i.nve.ntory 
oblained from 
reference{! 
carcuratlon 

Comment 

DIT-BVOM~111-oo 
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DESIGN INPUT REQUEST FOR UPDATE OF RADI0L0GSC.AL DOSE CONSEQUENCE ANALYSES 
BEAVER VALLEY POWER STATION 

TABLE 3A: Parameters for Calcula~ln,g BVPS Unit 1 Steam Generator Tube RuDture tSGTRl Do&e Conseauences 
A0R [UR(B)-219, R2, A1 to A4] LAR- r11c.rease In CR lnreak8ige 

Parameter Valllle Reference Val'lt9 R,eferenee 
8. Conourrent iodine 335 times Tis FENOC tetter 335times TS 

spike appearance rate equrliblium NID1MOE:038B, equilibrium (Ci/sec} appeara.nce rate 01/15/07 appe1:1 ranee rate 
TIS eq uilibtium RG 1.183 Rev.a TS equilibrium 
ap,pe.arance rate appearance rate 
provided In S&W carou!ation provided in 
referenced UR(B)-484, RO/A 1 referenced 
calculation ca!Qul'ation 

r-,RC Regu latory 
Guide 1.183 

BV1 Calculation 
UR(BJ-219 

BV112 Caloulation 
UR(B)-484 

SV1 UFSAR 
Section 14.2-4.2 2 

BV1 UFSAR 
Table 14,2-9 

Comment 
Per NRC RegHla.tocy Guide 
1. 183, Appendix F ( SGTR) 
stales, in part "The primary 
system transien·t associated with 
lhe SGTR causes an iodJne 
spike ln Uie primary system. The 
iricrease in prjmary coolant 
iodine concentration is estimated 
using a spiking model that 
assumes that ttie iodine re lease 
rate from ~he ruel rods to the 
primary coolant (expressed in 
curiEts per unJt time) increases to 
a value 335 times greater lllan 
the retease ra~e corresponding to 
the iodine concentration at the 
equilibtitrm value (typrcally 1.0 
1,1Ci/gm DE 1-131) specified in 
technical ~pecificalions {i.e., 
concurrent iodine s ofke case).· 
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DESIGN INPUT REQUEST fOR UPDATE OF RADIOLOGICAL DOSE CONSEQUENCE ANALYSES 
BEAVER VALLEY POWER STATION 

TABLE 3A: Parameters for Calc;ul,ating BVPS Unit 1 Steam Generator Tube Rupture (SGTRI Dose Con&eQuences, 
AOR [UR(B)-219, R2, A1 to A4] 

Parameter Value Refonmc:"'9 
9. Duration of co11c1.meot 4 hours FENOC letter 

iodine spike ND1MDE:0388, 
01/15107 

Current licensing 
basis 

Calculation UR(B)~ 
219, R2, Kl. 

1 0. Pre-accident iodine 21 µCf/gm DE 1-131 FENOC letter 
spike N01 MOE; 0388. 

Values provided in 01/15/07 
referenced 
calculation BVPS-1 & 2 TIS 

Fi.gure 3.4-1 

S&W calculation 
UR(B)-484, 
R0/A1/A2 

LAR - ln·creas,e in CR lnle31kage 

Vatue Reference 
4 hours BV1 Calculalion 

UR(B)-219 

BV1 UFSAR 
Section 14.2.4.2, 2 

BV1 UFSAR 
Table 14.2-9 

FEN OC Letter L-
05-137 

21 IJCi/gm DE 1- IBV1/2 rs B 3.4.16 
131 

BV1f2 Calcu lation 
Vah.1es provided in lJR(B)-484 
referenoed 
calculalion BV1 UFSAR 

Section 14.2.4.2,2 

8V1 UFSAR 
Table 14.2-9 

Comment 
Per NRC Regulalory Guide 
1.183, Appendix F (SGTR) 
states, in part: 'The assumed 
Iodine spik.e duration should be 8 
hours. Shorter sp.ike d:uratrcms 
may be considered on, a case• 
by-case basis if it can be shown 
that the activi!y released by lhe 
8-hour spike exceeds that 
available for reJease from the 
tue:I gap of all fuel p:ins." 

Basis for accepta:bilily of the 4-
hour dura~on was provided to 
NRC via response lo Request for 
Adclilional lnformalion. NRC 
acknowledQJed 4-hour duration in 
Safety Evaluation for BV1 
Amendmenl 273. 
Value is 60 times the 0.35 
11Ci/gm DE 1-131 TS Umit. 

Value is ~he threshold iodine 
ooncentra:lfon to shut dowri the 
planl 

D11-BVDM-1 11-00 
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o:esrGN mPUT REQUEST FOR UPDATE OF RADIOLOGICAL DOSE CONSEQUENCE ANAL vse;s 
BSAVER VALLEY POWER STATION 

TABLE 3A: Paramet,rs for Calculating BVPS Un it 1 Steam Generator Tube Ruotur11 (SGTRi Dose Consequences 
AOR [U~B>-219, R2, A1 to A4] 

Parameter Value Reference 
11 . Iodine species 97% elemental FENOC retter 

released from SGs to 3% organic ND1MDE:0388, 
environment 01/15/07 

RG 1.163 IRev.o 

12. Activfty release palh Prlor to tnp, bo~h FENOC letter 
intact and ruptured ND1 M'DE:0388, 
SGs refease steam 01/15107, 
to lhe oondenser; 
,environmental Westinghouse letter 
refease occurs fr,om FEINOC-03-139, 
the condenser vi.a 7/25/03 
Ifie a;r ejectors. 

Mer reactor trip, 
RG 1.183, Rev. 0 

due to the loss of 
offsITe power, the 
main condenser is 
not available. 
Steam releases 
occur f,rom both the 
ruptured and intact 
SGs via ltie MSSVs 
andADVs. 

lAR- Increase In CR: lnreakago 

Value Reference 
97% ere,nental I NRC Regulatory 
3% organic: G1Jide 1.183 

BV1 Cale1.1lation 
UR(B)-219 

8V1 UFSAR 
Table 142-9 

Prior to trip, both NRC Regolatory 
inlact and ruptured Guide 1.183 
$Gs release steam 
to the condenser. BV1 Calculation 
environ m:en,lal UR(B)-219 
rEflease occurs 
from !he condenser BV1 UFSA.R 
via. the air ejectors. Seclfon 1-4.2-4.2.2 

After reactor bip•, 
due 10 assumed 
los$ of offslte 
power, condenser 
steam dump 11al11es 
are not available. 
Steam releases 
occ1.1r from lboth the 
ruptured and rntacl 
$Gs via the Main 
Steam Safety 
Va111es and 
Atmospheric Dump 
Valves. 

Comment 
Per NRC Regulatory- Gulde 
1. 183, Appendix F (SGTR) 
state.a,, in part "lodrne releases 
from !he steam generalors to file 
environment shou ld be assumed 
to be 97% elem.enta l and 3% 
orgarnic:." 

DIT-BVDM-111-00 
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DESIGN INPUl REQUEST FOR UPDATE OF RADIOLOGICAL DOSE CONSEQUENCE ANALYSES 
BEAVER VALLEY P0WE1R STATION 

TABLE 3A.: Parameters for- C.alcuJating ev,ps Unit 1 Steam Generator T~ b& RJ.1Dkl,re (SGTRl Dose Cons-,iuenctl'$ 
AOR [U R(B)-219, R2, A 1 to A4] 

Parameter Value Refe11en,ce 
13. Time of reactor trip 224. 72 seconds FENOC letlaf 

ND1 MDE:0388, 
01/15/07 

WestlngMus.e letter 
FENOC-03-139, 
7/25103 

14 , Maxirnum break flow 0-225 sec: FENOC lelter 
from RCS into 21,900 lbm ND1 MDE:0388, 
rup1ured SG 0,1115107 

225 - 1800 sec: 
128,000 lbm Westi.ngh01.1sa retter 

FENOC-0G-139, 
7125/03 

15. Mrudmum fraction of 0-225 sec: FENOC letter 
break lilow that Hashes 0.2227 ND1 MDE:0388, 
in ruptured SG 01115/07 

225 - 1 ~QQ 1;1~: 
0.1645 Weslinghouse letter 

FENOC-03-139, 
7/25/03 

LAR- Increase in CR lnleakage 

Value Reference 
224.72 seconds BV1 Calculalion 
(rounded to 225 UR(B)-219 
seconds) 

Wes,ti nghouse 
Calculation CN-
CRA-01-52 

BV1 UFSAR 
Table 14.2-9 

a to 22~ HS.Q[l!:ilii ,BV1 Calculation 
21 .900 lbm UR(B)-219 

225 to 1802 Weslinghouse 
seconds Calc1,1lation CN--
128,000 lbm CRA-01-52 

BV1 UFSAR 
Tabte 14,.2-9 

0 to 225 seconds BV1 calculation 
0.2227 UR(B)-219 

~2~ to 1800 Westingt,01.1-se-
~ Calculation CN-
0.1 645 CRA.·01-52 

BV1 UFSAR 
Table 14.2-9 

Comme:nt 

First credited trip is low 
pressurizer pressure. 

DIT•BVDM-111-00 
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DESIGN INIPUT REQUEST FOR UPDATE OF RAOIOL:OGICAL DO·SE CONSEQU.ENC.E ANALYSES 
BEAVER VALLEY POWER STATION 

TABLE 3A: Parame-ters for Calct1!atina BVPS Unit 1 Steam Generator Tube Rupture (SGTRl Dose Com.ea1:1ences 
AOR [UR(Bl,.219, R2, A1 to M] 

Parameter V;1lue Reference 
16. Steam generato.r (SG) 150 gallons per day FIENOC llelter 

primaiy-1:o-seoondary (gpd) (any one SG) t.101 MOE:0386, 
leakage rate at TIS 01/15/07 
levels in intact SG Leakage density .. 

1,0 g/a; BVIPS-1 
TIS 3.4.•6.2 

LAR- Increase in CR lnleakage 

Valu1;1 Reference 
1150 gaRons par BV1/2 TS B 3.4.13 
day (any 1 SG) 
450 gpd {all 3 SGs) NRC Reg;u!atory 

Guide U83 
Leakage density -
1.0 g·/cc 

Comment 
f'er NRC Regulatory Guide 
1.183, Appendix F {SGTR) 
states, in parl: "In most cases, 
the density should be assumed 
to be 1.0 gm/cc{62.4 lbrn/fP)," 

DIT-BVDM-1 11-00 
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DESIGN INPl1T REQUIEST FOR UPDATE OF RADIOLOGICAL DOSE CONSEQUENCE': ANALYSES 
BEAVER VALL.EV POWER STATIOH 

TABLE 3A: Paramef.1n'& fo.r Calcutatlng BVPS Unit 1 Steam Generator Tube F.upture (SGTRI Dose Conse<1.uer1ces 
AOR [UR(B)-219, R2, A1 to A4] LAR - Increase ifl CR lnleaka.ga 

Panimeter Valu~ Reference Value Reference 
17. Termlnatiion ot lotactSGs: FlENOC ,letter Intact SGs NRC Regulatory environmental 24 hours N D1 MOE:Q,388, 24 hou~ Guide 1.183 releases 01/15/07 

&!:Ptured SG.: Ru!!tUred' SG BV1 Calculation Break flow and Westinghouse letter Break flow and UR(B}-219 steam rel@ases at FENOC-07-10 steam releases at 
1800 sec. 1800 seconds Wesling•house 

Calculalion CN-
CRA-01-52 

Comment 
Per NR:C Regulatory Guide 
1.183, Appendllx F (SGTR) 
states , in part: "The primary-to~ 
secondary leakage should be 
assumed to continue unlil thfil 
primary s~tem pressure is less 
lhen the secondary system 
pressure, or untll lhe 
tamperatur& of tile leakage is 
less tnan 100"C (2112"F). The 
release of radioaeliivity from Ula 
unaffected steam 9,e11erators 
shouldl be assumed to w otinue 
un,tU Shutdown cooling is In 
operatfon and re.leases from lihe 
steam generators harve been 
terminated.·· 

Releases via the intact SGs a~e 
assumed to stop once the 
Residual Heat Removal system 
starls operation fnr sf11.rtdown 
cooling and ther,e are no more 
rerea~s from the MSSVs .am;I 
ADVs. 

Rereasas ffom the 11.1:p~ured SG 
are assumed to &top after the SG 
is ISdlarted. 

Dl'T-BVDM-111-00 
Page 10 of 17 

J1 
i 
ii 
'~ 



 

                                                                                                                                     Page Att1-14 of Att1-24 

C
A

L
C

U
L

A
T

IO
N

 C
O

M
P

U
T

A
T

IO
N

 
 

N
O

P-C
C

-3002-01 R
ev. 05 

 
 

C
ALC

U
LATIO

N
 N

O
.: 8700-U

R
(B)-219 

  

R
EVISIO

N
: 3 

 

  

 
  

Proprietary Inform
ation in [    ] R

em
oved 

L-SH
W

-BV2-000240 N
P-Attachm

ent 1 

DEStGN INPUT REQUEST FOR UPDATE OF RADIOl.OGIC,AL DOSE CONSEQUENCE ANALYSES 
BEAVER VALlEY POWER STATION 

TABLE 3A: Paramete-rs for Calcula~na BVPS Unit 1 Steam Generator Tube Ruoture ,fSGTRl Dose Conseauenctis 
AOR [UR{B)-219, R2, A1 to A4] 

Pa·rameter Vah118 Referen~ 
18. M~imum lfme period Negligible FENOC lett43r 

of tllb~ being ND1MDE:0388, 
uncovered 01115107 

WCAF'-13247 
March, 1992 

NRC letter dated 
3110193 (Jones to 
Walsh) 

LAR- In.crease in CR lnleakage 

Value Reference 

Negligibl:e effect WCAP-13247 

l~RC letter 
{3110/1993) 

Comment 

The scope of WCAP-13247 
Includes the Stearn Generator 
Tube Rupture. The resu lts of lhe 
Westinghouse Owners Group 
program indicate lhat steam 
generator tu be u ncovery does 
not increase the consequences 
of Steam Gerlerai:or Tube 
Rupture and Non-SGTR events 
sl.gniflcan~y. The current design 
basis ana1ysfs methodologies are 
adequate and remain valid. 

NRC letter (3/1011993) 
expressed agreement wilh lhe 
position presented ln WCAP-
13247. 

Dff-BVDM-1 11 ~00 
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DEStGN INPUT REQUEST FOR UPDATE OF RADIOLOGICAL DOS1E CONSEQUEN-CE ANALYSES 
BEAVER VALLfY POWEIR STATION 

TABLE 3k Parameters for Calculating BVPS Unit 1 Steam Generator Tube .Rupture (SGTR• Dose Cons,ociuenc-es 
AOR IUR(B)-219, R2, A1 to A4] 

Parameter Value Refer,anco 
19. Parfitio11 coefficient in Flash~d !;!Onion 121 FENOC letter 

SGs when tl.Jbes are D,!(lture f,IQllf. ND1MDE:0388, 
totally submerged Noble gases - 0111 5/07 

released freely witti 
no retention RG 1.183. Rev. 0 

All iodines -
rrileased free~ with 
no retention 

t'lgll:flashe!J &i:Qrtion 
of niel!,!(e flow a !!d rs rea!9!g,e,_ in intag; 
§Q: 
Noble g,ases -
released freely wfth 
no retention 

Al'I iodines - 100 

LAR - Increase In CR In leakage 

Value Reference 
Fl5i!~ed QO[l jQn of NRC Regulatory 
ru12!.J.!i::e flow: Guide 1.183 
Noble gases -
rel.eased freely witih BV1 Calculalion 
no, retantion UR(B,-21'9 

All iodines - IBV1 UFSAR 
relea.-s-ed freely with Seouon 14.2 .4.2.2 
no retention 

BV1 UFSAIR 
Ho.n-fla11;bed Table 14.2-9' 
oortion of rn1:1ture 
flow .and TS 
reaka91 ill' intact 
~: 
No:bre gases -
released freely wilh 
no reten~ion 

All iodines -100 

Comment 
Per NRC Regujatory Qu Ide 
1.183, Appendix F tSGTR) 
states: "All noble gas 
radronuclid~-released from me 
prlnna:ry system are assumed' to 
be released to the environment 
without reduction or rnitigal:ion.~ 

No cl'edit for sc.ubbing of lhe 
flashed el~menta:I iooine is a 
conservative assumption. 

Per NIRC Regulatory Guide 
1. 183. Appendix F (SGTR) 
states: "The lransport model 
described i11 Regulatory 
Positrons 5.5 a11d 5.6 of 
Appendix: E shovld be utilized for 
iodine and particulates.~ 

Per NRC Regulatory Guide 
1.183, Appendix E (MSLB) 
position 5. 5A states, in part: "A 
partition coefficient for ,iodine of 
100 mav be assumed." 

□IT-BV1DM-111.00 
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DESIGN INPUf REQUEST FOR UPDATE OF RADIOLOGICAL DOSE CONSEQUENCE ANALYSES 
BEAVER VALLEY POWER STATION 

TABLE 3A: P.arameters for C;,!ilculatlna BVPS Unit 1 Steam Generator Tube Rupwre {SGfR\ Doso Conseauel'lces 
AOR [UR{B)-219, R2,. A1 to A4) 

Pan1meter Value Reference 
20. Partition coefficient in .Noole gases: FENOC letter 

dle ruptured SG and reteased freely .vilh ND1MDE;0388, 
fnlact SGs during no retention 01/15/07 
periods when tubes 
are uncovered A~I iodjnes : RG 1.183, Rev. 0 

released free1y wiitf1 
no retention 

21 . Partition factor in Noblegas: 1 FENOC letter 
condenser/air ejector N01MDE:0388, 

Organt tQQ'iDe: 1 01115/07 

E!§mfD~I jogine: NUREG--0017, R1 
0.01 

22. Maocimum sieam 225 sec - 1 ~QQ: FENOC letter 
release from ~he s~: ND1 MD E:0388, 
ruptured SG via the 68,900 lbm 01/15/07 
MSSVslADVs 

Wes~nghouse letter 
FENOC--03-138, 
7/25/03 

LAR - Increase rn CR lnleakage 

V;,!ilUe Reference 

N21l:I!:: gases NRC Regulatory 
release<j freely wm,, Guide 1.1 83 
no retention 

BV1 Caroulation 
All iodlines UR(B)-219 
,re!eased freely with 
no retention BV1 UFSAR 

Section 14.2.4 .2.2 

BVt UFSAR 
Table 14.2-9 

Noble gas: 1 MUREG-0017 

O!mnic iQ&! i□!i! ; 1 8V1 Calculation 
UR(B}-219 

Eliimnta I iodine: 
0.01 BV1 UFSAR 

Table 14.2--9 
225 to 1800 BV1 Calculatio ll 
seconds: UR(B)-219 
68,900 lbm 

Westinghouse 
c:atcu lation CN-
CRA-01-52 

BV1 UFSAR 
lable 14.2-9 

Comment 
Per NR:C Regulatory Guide 
1.183, Appendix F (SGTR) 
s-tates: "The transport model 
described in Regulatory 
Positions 5.5 and 5.6 of 
Appendix E should be utilized for 
iod ine and particulates." 

Per NRC Regulatory Guide 
1.183, Appendix E (MSLBJ 
pOS4tlon 5.5. 11 states, in part: 
"During pa,iocls of steam 
g.enararor dryout, all of lhe 
primary-to-secondary leakage is 
assumed to flash to vapor and 
be released! to lhe environ rnent 
with no miliaaUon." 

DIT-BVDM-111--00 
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DESIGN INPUT REQUEST FOR UPDATE OF RADlOLOGfCAL DOSE CONSEQUENCE ANAL YSSS 
BEAVER VALLEY POWER STATION 

TABLE 3A: Parameters for Calculatina BVPS Unit 1 St&am Gonera,tor Tube Ruotu,e (SGTR• Dose Conseauenoes 
AOR [UR(B,-21'9, R2, A 1 to A4) 

Parameter Value Rt,1ference 
23, Maximum stearn 22§ - 720Q §ec: FENOC letter release to atmosphere 417,1 00 lbm N01 MD.E:0388, from inta,ct SGs via 01/15107 MSSVs/ADVs ,2 hr• 8 hr: 

979,500 lbm Westinghouse letter 
,8 hr- 16 hr; 

FENOC-07-1 0 

558,400 lbm 

16 hr-24..!lf: 
546,700 lbm 

24. Normal fu ll power 1113.889 Jbm/s@ I FENOC letter ma.in steam flow to the 400 °F T ~reed N01 MDE:0388, condenser before (min.) 01115./07 reactor trip, (lbmfs/SG) 1207,407 lbm/s@ 
455 °F T-feed PCWG~2614 
(max,) 

25. Minimum post- 91 ,000 lbm FENOC fe,tter accident liqujd mass (both intact and ND1MDE:0388, perSG ruptured SGs) 01/15/07 

Westinghouse retter 
FENOC.03-139, 
7/25/03 

I.AR - Increase in CR lnleakage 

Value Refere,nce 
22§ to7~0 BV1 Calculation 
seconds UR(B)-219 
41'7, 100 lb,m 

Westinghouse 
2 to~ hours Cak:ulatron CN-
979,500 lbm CRA-,.01-52 

a to l6 hows F'ENOC Letter 
658,400 lbm ND1MDE:0388 

1'6 !O ~<i hours Westinghouse 
546,700 lbm L.etter FENOC-07-

10 
Miuirn urn _Flow BV1 Calculation 
12,01x-106 lb/hr UR(B)-219 
total @ 4.oo•F r . 
feed (1112.037 Wesljnghouse 
lbm/s/SG) Calculation CN-

PCWG.00~17 
Ma~imumE)ol'J (l'CWG-279'3, 
13.04x1~ lb/hr Rev, 1), 
Iota I @ 455°F T-
feed (1207A07 
tbrn/s/SG) 

91 ,000 lbm BV1 Calculation 
(both intact and UR{B)-219 
ruptured SGs) 

Fe-NOC Letter 
ND1MDE:0388 

BV1 UFSAR 
Table 14.2-9 

Comment 

To obtain tot.ii steam flow from 
the ruptured SG, add this 
parameter value to the break 
flows .In parameter 14 and 
mullJply by the flashJng fraction i.n 
parameter 15, 

This value Is used to determine 
the activity release rate ,during 
the accident. 

DIT-BVD~111-00 
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DESIGN INPUT REQUEST FOR UPDATE OF RADIOLOGICAL DOSE CONS:EQUENCE ANALYSES 
BEAVER VALLEY POWER STATION 

TABLE 3A: Paramet.ers. for Calculatlng BVPS Unit 1 Steam Generator Tube Ru1>ture (SGTR) Dose C:onseciueace.s 
AOR [UR(B)-219, R2, A1 to A4] 

P11rameter Value Reference 
26. Initial and' Mln[mum 373,100 lbm FENOC tetter 

RCS mass not ND1 MDE:0S/38, 
inctuding pressurizer 01115/07 
Liquid and steam 
masses. Westinghouse letter 

FENOC-03-139, 
7125/03 

27. Initial SG lrquid mass 91 ,000 - 96,000 FENOC letter 
per SG lbm ND1 MDE:0388, 

01115107 

Westinghouse le,tter 
FEN OC-03-139, 
7/25/03 

28. Control Room (CR} Release [!0lnts: FENOC letter 
almospheric ND1MDE.:0388, 
dispersion factors Condem;!;!rl6jr 01/15/07 

ejector: N3943.84 
As presented in 

MSSVs & ADV§· Reference Drawing 
N3799 8700-RY-1C, R1 

XJQs determined in 
S&W calcu lation 
8700-EN-ME-105, 
R0IA1 

LAR - fncrease in CR lnleak.-ge 

Vafue Reference 
373,100 lbm I BV1 Calc1.1lalton 

UR(B)-219 

F'ENOC letter 
f~D1 MDE:0S/38, 

BV1 UFSAR 
Table 14-2-9 

91 ,000 to 96,000 BV1 Calculation 
lbm UR(B)--219 

PENOC Letter 
ND1MDE:0388 

BV1 UFSAR 
fable 14. 2.9 

Tl.lrbine Builc1wg BV1/2 Drawing 
!§ii;; Cooler) RY-0001C 
N3943.84, E7732 

BV1 calculation 
Mii!ill ~team Re:lfef EN-ME-105 
Valves (as a §rog1le 
Rt~r) BV1 UIFSAR 
N3799, E7550 Section 14.2.4 2.2 

BV1 UFSAR 
Table 14,2~9 

Comment 
RCS liquid mass will increase 
fo1towing a trip so the mi.nlmum is 
represented by the iniitial value. 

Th is value is used to determine 
the total lodina activity in the SG 
liquid. 

The SG liquid mass increases 
fol.lowing the tr,ip, so lhe initial 
va lue Is the minimum val.ue. 

The atmosJ:ihenic dfspersion 
factors at the CR intake are 
representative for irnleakage. 

X/Qs are determined in BV1 
Calculation EN-ME-105. 

Condenser and Air !Ejector ara 
rocated in the Turbine Bullding. 

Main Steam Relief vanves 
release point is for MSSVs and 
ADVs. 

DIT-BVOM~111-00 
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Control Room lsolatio,n I Emergency Vantllatio.n (foltowlng a. S~} 

29. CR emergency GR emergency FENOC letter CR emergency ventilation inftlation: ventilation, is not ND1MDE:0388, ventilation is no,t automatrcarly 01/15107 aulomatlcally rnitlated initiated 
Conservall,ve 
as-sump.ti on 

30. Initiation of CR purge t '- 8 hrs. FENOC Jetter Maxlmu!I! Tlmsi after erivironmentaJ ND1MDIE:0368, a hours release is terminaled : 16,200 cfm for 30 01/15/07 time & rate min. Mraimurn Purge 
1 / 2 OM-44A.4A.A Rate 
Issue 4, Rev. 13 162001 cfm for 30 
Step 11. mi11utes 

BV1 Ca lculation 
UR.(BH19 

fENOC Letter 
ND1MDE;0388 

ev1 UFSAR 
Sectron R2.4.2.2 

BV1 UFSAR 
Table 1d,2-9' 
BV1 Calculatron 
UR{B)-219 

FENOC Letter 
MD1MDE·0388 

BV1 UFSAR 
Section 14.2A2.2 

8V1 U,FSAR 
Taole 14.2-9 

SGTR does not result in high 
containmen1 pressure; no 
Con!alnrnent lwlatlon Phase B 
signal is generated. 

Fans 1VS-F.-iOA&B are rated for 
33,200, cfm per BV1 
Specifica1ion BVS-430, whire 
fans 2HVC-ACU201A&B ar,e 
rated for 20,000 crm per BV2 
Specification 2BVS-179. The 
BV2 Fan, which is conservative 
compared to BV1 . rs credited for 
proouclng 16,200 cfm. 

DlT-BVDM-111-00 
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Rel'~renc;;~ 

I. NRC R<1g1.1!at0f)' GL'.!idc 1.183. Rev. 0, A!l:emative Radio!ogkal, Source TW'Ills for Evaluming Design Basis Accidents 111 Nuclear Po\~ Reacrors 2. BYI Renew(l'() Opgrating License DPR-66 
3. BVJ/2 Technical Sptcific.iUons, including BVl Amendment 302 and' BY2 Amendmcnt 19 ! 
4. BV lf2 Tccltn.ical Specificatron Bases, Rev. 3 S 
::i . l3V I Licensing Requiremellt.~ Manual (i11crnding Base.s), Rev. iOI 
6. BY J Updated Final Safe!y Allalys i,5 Rep..,rt, Rev. 30 

7. BVl /2 C-alculation UR(B)-483 , Rev. 0, Composite Reactor Core lnvenfo.ry for BVPS Following PoWer Upraile (29l 8 MWll1. I11itlal 4.2% to 5% Enrlcbmeflt, I 8 month Fuel Cycle) 

8. BV!/2 Calculalfon UR(B)-484, ftev. 0 including Add. I, Primary and Sccondal}' Co,;,&mt DcsignffechnicaJ Spe(:ification ActiYiiy Concentrati:ons including Pre-
AccidC11t Iodine Spike Concentrations and Equilibrium lodinc ApJ)<:arancc Rate~ following Power Upl1lte 

9. BVI Calculation EN-Ml,-105, .Rev. 0 including Add. I, Atm~heric Dispersfon Fae-tors (X/Qs) at Control Room and ERF Rccep!(,rs for Unit I Accident Rek:ases Using the ARCON96 Methodology 

10. BV! CafouJ.ttio11 UR(B)-219, R.cv. 2 tltrougti and i:ricluding Add.. 4, Site Bollll:dary and Control Room Dos-e.s following a StGam Gcnerawr iuix, P.upture based 011 Core Uprate and Alternative Soo:ree Tenn 
l 1. B V IJ2 Drawint; RY -000 IC, R1w. 2, Site PMtu.lared ReJeasc and Receptor J>oJ11ts 
12. \V,estinghouse Owners Gmup Report WCAP-1 3247 (3/1992), lleport on Me1hodology for Resolution oftJ1e Steam GenerQtor Tube Unco¥ery 1ssue 
13. NRC ~ r (3/J0/1993), WestinG,huuse Owners Group - S1earn Generator Tube Unoovecy fssue (attachment to WOG-93-066) fMLl 7054C235] 
14. fENOC Lciier ND I SGR!':0403 (8/ 1 8/2003). RSG Pn:i;ect J>~t Accident Radfological Inpt,t Plll"ll.ltletcrs for Dose Analysis (incJII-C!es We~tinghouse Leiter B V 1-RS-G-03-265) 
15. f-.ENOC Letter NDIMDB:0388 ( lil512007), BVI SG"FR Dose Analyi;i.s Irrpiits, DfT-1'1'1'-0047-00 
16. FENOC Lr:too.r r~oJ .. 007 ( l /3 0/2003), R.esponso to NRC Reque1>t for Addhional rnform;,tion regarding Atmospheric Containmef!lt Coiwcrsion License Amendment ltcquest 

J 7. FENOC utter L-05-13 7 (8/26/2005), Response to NRC Requesi for Additional fnforrnatio11 r-egardiog BVl R,eplacen1ent Steam Generators License Amcru:liment lleq1mt 

18. \Vestil\&house Calculation CN-CR.A-01 -Sl, Rev. 3, BV1 Stellffl Ge111Hator Tube Rupture Analysis - Mass Release for 9.4¾ llprato witfil S4F RSG 
]9. WC11tin.gli.ouse Calculation CN-J>cWG-Q0.. 17 (PCWG-2793, Rev, l), Revision lo Benver V.illey Unit I (DLW) Approval of Category llJ (for Contract) PCWG 

.l>aramsters to Support the ~2910 M\VUFu11 Replacement'' Model 54F llSG Project 
20. NUkEG-0017, Rev .. I, Catcl!llation of Releases of Radioactive Materials in Gaseou~ and Liquid Eflluents froari Pressurized Wate-r Reacto~; PWR-GALE Code 

No1¢; BVl/2 Calculation UR(0)-484 h~s been revised and submiNed to f ENOC for Owner Accepmnce Review. The coocentrat[oM .from Rev. J of this caJcnlatioll will be used for the radiological dose consequence analyses. 
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P. 1 ol3 ~ DESIGN REVIEW CHECKLIST I N0P-CC-2001 -02 ReV. 04 

DOCUMENT($) TO BE VERIFIED flncluclir19 docwnent Nll/iliion arid, if appl'icabl~, tmit No.): 
DI t- {JI/ .(}'1- Ill - oo 

J1 
i 

- ii 
'~ 

QUeSTION 
N,'. Ye,;; I No COMMl:1-lTS RESOLUTION 1. We:re the basic fi.lnctiQns of each struobJre, system or coml)Ollent 0011sid11red? V 

I 

2. Have p,errormam:e rectuiremems such a11 capacity, raling. arid S)'ll!ern output been 

✓ 
COA,;,idercd? 

3. Are the applicable codes, sta11dards .illd regulatory requirements Jneludif19 applicable 
issue and/01 addenda properly idenlified Mid are their J8Q uirements lor de$ign and/or 

✓ material been met or recooci led? 
I 

4. Have design condloons .sucti as pressure, temperatuRI, fluid chemistty, ,lrld vortage been I I specifie.d'? 

I 

5. Are lloads such as seismic, wine!, tllenn:el, dynamic and fBligue factored in ihe design? 
✓ ' 6. Con5idering lhe appjrcable loading condl1ioos, does an .idequale structural margin of 
II 

,, 
$a/ety exist for tihe strengtti of componenls? 

7. Have environmel'llal conditions anliciP8ted durif19, storage, construcfion and o~ralion 
I • such as pressure, lemperarure, humidfty, soil erosion, run-off from stotm waler, 

✓ ,corrosj,,eness, s~e elevation, wind direction, 11ucle-ar radiatkm,, eleclromagnelic radlalion. 
and duration of exposure been considerod? 

I 8. Have Interface requirements including definilion of the functional and physical inte~ces j involving strudures, systems and oomponents tie-en mel? 
9. Have too material fequirements rnclucling wcti Items as CQmpatlbility, electric.ii insulation v l)tope~$, protective coaling, corroslon,, end laligue r1!$istanoe been oonsioored? 

10. H811e mecllanical requiremenis such a$ vjbralion, stross., shock and reaction forces been 
✓ specifiad? 

11. Ha,e sirLJCl.ural requirements covering suOh items as @(i\lipment loundations al'ld ,p,ipe 
support$ l>eei1· !Oefitiflecl? ✓ 

~ 12. Have hydraulic requiremmitli such as pump net positive slJC!ion heiNI (NPSH), allowabl.e 
✓ pressure drops, and allow~ble flui(I velocities beer1 s~ified? 

13. Have chemistry requirements such as lhe provisions for sampling and rt,e rrmitations on 
water chemislry been specified? ✓ 

' 14. Have eleclrical requirements wch as source of power. IIOl!age,, raceway requirements, 
✓ electrical insl.11.i~on and motor reguirements been !;pecilied? 

15. Have layout and ammgement requirements been consJdered? ,I 
16. Have op&ralional requirerrie11ts uneier var1ous conditions, sl.l!Ch as plant slanup, normal I I planl operation, plant shuldovm, plant emergency ope.talion, $pecial or infrequent 

operation, arr.::! system abnorrnaJ or emergtl'ncy operalron been specified? 
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I I Page 2of 3 
I ~ NOP-CC, 2001-02 R ..... 04 DESIGN REV,EW CHECKLIST 

OOCUMENT(SJ TO BE VERlFr.E!O (lnclucling document lll'llls.ion Md, ii api,Jicable, unit No,)! 
DIT-AVf).M- //1-oo 

J1 
i 

- ii 
-

I 
QUESTION i' NA Vos No CO.MMJ:NTS RESOI.UTPON 

17, Have inslrumenll;lfion and control requir61Tle11ts. including i:nsll'\lments, controts. an,:1 ! ' 
alaims requirnd for operation, testing, andl mairltenance been identi~ed? Olfler ✓ 
,requrremertts suet, as llie type of Instrument, irt.-lalla.;! i;pa,e5, range of rneasuremen1, 
and location ofindicatron should also be included_ 

-
-

18, Have adequate .icces-s alld adinrn.islrafive conlrds been l)lanrled fo.- plant se~rily? v 
19. f-lave redundancy, d...erslty, and separation requirements of suuctures, systems, and ✓ 

co~Dnents beer, consldered? 
1 

20_ Have the fai lure requirements of $l ruciures, syi;tems, and components, i11cludlng a 
definition ot those even1s and accidr:mts which lh9y m us1 be de.oignate-d to withstand / 
been identified? , 

21 . Have test requir-mre11ts inctudrng i~lant le5ts, and the Qmdilions under which !hey win / 
be performed been specifiad? 

22, H.ive aocessJbility, malmen,1nce. repair arxt ir»e_rvice i11~ction requirements (Qi- the / ' 
pJa11t lnciudfng the i::ond1tions under which !hey Vlln be performed been sip,ec1fied? 

23. Have 1M1rsonne1 requirement5 and limrtatio!lS including the quaPiflca,tion alld number of 
personn:a available for pfant_ operation, ma;ntenan_ce, teslfng and i11~ion aoo / 
perrni$s1ble personnel 1adi.rt1on e.,;posi_jre fo, $peC1fled arnaij and condloons beeri considered? 

24. Have transportabi llly requirements such a_s size and ship~ing weJght, lfrn ita1ions and , 1 lnler$!ale Commeroe Comm1s-slon regu,atiol'k5 be1m considered? !/ 

25. Have fire PIO!ectlon or resfstanoe ,requireme.,ra been spea~ed? J 
26. Are adequate handling, storage, clearing and shipping reQuirements specified? ,/ 

27. Have lhe satery requlrements for l)l'eventing undue risk to the heaftll anr,j sateey of the ✓ 
public been COllsidered? 

28. Ate the specified materials, l)<Oeesses, pans and equipment suitable for 111e required / 
1 epplication? 

29. Have safety requirements lor preve111i1lg personnel injury including $uCh items as 
raarafion ~rds, restricting lhe use of darigerol_js matertals, escape provi~ons from .j 
enclostrre.s anti gmuncling of ele,;trical equipment b~n considered? , 

30. Were the Inputs oorrec!ly selected aOd inco,porated into the desjgn? .j 
1 31. Are assumptio11s 11ecessary to perform 1he desig~ aol~ity adequa!ely described aild 1 / ' 

reasonable? W11em neoe:ssa,y, are the asS1Jmpt11ms 1clentlriec1 for si./bS&QUenl re-
vernica!1011s when tl'le dela~ed d&$ign acti\lilies .ire C(lrnplotecl? 

32. Are lhe appropriate quali!y and quality assur.inoo ,requi,,.,menls specU'ied? ✓ 



 

                                                                                                                                     Page Att1-24 of Att1-24 

C
A

L
C

U
L

A
T

IO
N

 C
O

M
P

U
T

A
T

IO
N

 
 

N
O

P-C
C

-3002-01 R
ev. 05 

 
 

C
ALC

U
LATIO

N
 N

O
.: 8700-U

R
(B)-219 

  

R
EVISIO

N
: 3 

 

  

 
 

 

Proprietary Inform
ation in [    ] R

em
oved 

L-SH
W

-BV2-000240 N
P-Attachm

ent 1 

~ l NOP-CC-2'00 1--02 Rev. 04 

P-~3of3 DESIGN REVIEW CHECKLIST 

i 
i iij 

DOCUMENT(S) TO 1BE VERIFIED (lh<:ludlr19 docwnanl revision 1md, if applicaDli,, unit No.I: 
OlT- 81/1})1~ lll-00 

QUESTION ""' Vos No COMMENTS RESOLt.rrlON 33. Have appllcati.le co11s1Juction and operaling e~perience been considered? ✓ 34. Have tt,e design inlerlaoe requlretnen1s been sa!l$fied? ✓ I 

' 
I 35. Was an appropriale design method used? 

✓ 
' 

36. Is the Q\11put reascmable compared to lnputs? J I 37. Are lhe $pecified materials co111patil:Jfe witt, eacti olher mid lhe design eiwironment.al , / 
' 

concliliom, to which the rnateria'I will be expoS(!(!? 
38. Have adequate mainlenance feature$ and requirernerrts been spe,clfied? J 

I , 39. Has. the deSign prope~ considered radialiofl expo'5ure to the public and plant perwnnet:? ✓ 40. Are tM aooept,ance criteria ln,oorporate<l in the deslgn docu:ments sufficient lo allow J verification Uial desig,i requiremen1s have been salisfied? 
4 1. Hava adequale prea0perationa1 and subsequent periodic test requirements been J appr,;,priately specified? 
42. Are a<lequalll identfficalion r~uiromerrts specified? I ,/ 

43. Are reQLliremenls for record ,prepara1foll , rE!\llew, appro11al, reterrtion, etc., a,,:!equalely 
..I specified? 

44. Ha11e proteel!ve coatings qualified fot Design Basis Accident (DBA) been specified to 
✓ I structures. equipment and ,x,mponents installed rr, lfile conlainmemldsywell? 

45. Are ltle llecessary sui:,porting cak:ulalions cMlplete<I, chedied and appro11ed? ✓ 46. Have the equiprne11t heal load change~ been reviewed tor il'IIJ)<ICI on HVAC systems? j 
47. I.Ii' e oompuler program was used to obtain Ille design by anatysl6, THEN has the 

I 
program been validated per NOP-SS-100·1 ancl clocumen.ted 10 verify tl1e technical adequacy of lhe compi.rter r8$Ults contained in lhe design analysis? 

I 

48. Have 'Profe.ssional Engineer (PE) cenificalion requlrements been addressed and doct.1,nen!ed where required by ASME Code ('If applicable). I 
49. Does Ihle design r.wnlve the lnstanatlon, remo\Jli l, « revise SQftwamfflrmware and have ✓ lhe faquiremM!s of NOP-SS-1001 been addte<i;sed? 
50. Does !he clesign rn11olve Ille irn,tallalion, removal, or change lo a <!igilal cornponent(s) and 1 I have the requlremenl$ of NOP-Ss-120·1 been addressed? 
COMPLETED BY: (Print and jy'_ft;j !CATE Ii' CHfi{;l(LJSTl<! 'lE'l'.a>!SD BY l.li'.»;E no.-, ...a-u, .. 1e11 S.'GR B.ftQW. 

(,/Cf/ 
ADDITIONAL VERtAER (Ptilll ltltd Sign N8me) IOATE I \l.~. f, e).u;c.k I 
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F,rstEne~ 

FENOC 

Patritk G. Pauvlin.<h 
·a110W"", Dc.,Qlll B.ngiR11t~ing 

pau,•linchp@frr:stencrl!l'"arp.oorn 

Sreela Fergus.on 
WECTEC 
720 niversity Ave. 

orwood, A 02062 

ND lMDE:0738 
January 29, 2019 

Bem:er Valley Pmvt,· S-tatto11 
P.O. IJ()r4 

Shipp1JlP,P(}l'4 fA 15077 

Phone: 724•682-4m 
fEIX: )30-3)5,9717 

BVl & BV2 Complete Reanalysis of Dose Consequence: 
For CRE Tracer Gas Testing and Other Acce-ptance Criteria 11,anges 
Desi.gn Input Transm1Uul J>JT-BVDM-0103-03 for Control Room J)ose 

Dear Ms. Ferguson: 

Attached is De.">igu Input Transmittal DIT- VD '-01 03-03 which prov1des infonn.ation for 
evaluating the control room operator dose for various design-basis accidents. 

Should you have any questions about tlte attached information, please contact Doug Bloom 
at 724-682-5078 or Mike Ressler at 724-682-7936. 

DTB/bls 

Attachment 

cc: D. T. Bloom 
M. G. Unfried 
M. S. R.essler 
BVRC 

incerely, 

Patrick G. Pauvlinch 
Manager, Design Engineering 
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F,rstEne~ 

Fom, 1t2-ADM-2097 .F01 , Rev 0 RTL# A1 .105V 

DESIGN INPUT TRANSMITTAL 

12! SAFETY RELATED/ AUG OUAL 
Originating Organization: DIT- BVDM-0]03-03 
l8]FENOC 

0 NON-5AFETY RELATED D Other (Specify) 
Page _ 1_ of _1_ 

Beaver Valley Unit 01 0 2 t;gjBo!h To. Sreela Ferguson 
System Des nation: Various 

Engineering Cha ge Package· NIA 
Organlzation: WECTEC 

Subject Design lneut Transmitta l for Pa.-ametear List for Caleurat1ag Dose Con:seguences at the Coritwl 
Room .and Sil!; Bo.u,ndart 

Status of tnfom,ation: 18JAp,proved tor Use 0 Unv8Iifie1:I 
For Unverified DITs, Notificatron number lracld g venficatlon: 

Description of lnformallon: Safety Analysis Design Inputs? 18]Yes □No 
Reconciled to Current Design Bas:is? 181Yes ON/A 

This DIT proVldes information requ ired for the perform.ance of calculating dose consequences at the BV1 and BV2 
Control Roorns and Site Boundary. 

Purpose or issuance: 
Tl'lis DIT provides informalion req u1red for the perlorma ce of design basiij acciaent dose oonseque ce catcl.!lation 
UR{B)"487. 

Source of Information (Reference, Rev, Title, Location); :E gineering Judgment Used? □Yes 1'81No 

See attachment to Off table. 

Preparer· Preparer Slgnawre: ~ ~ Date; / - 2.. 9~/'j' 
Douglas. T Bloom . v;liµ Reviewer: Review r Signature:~ · · Da.te: J/2?/~11: 
M. G. Untried 

· Approver: Approver Signatu e; ~ Date: J/z'f / :z.of, .I M. S. Ressler 
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DESIGN INPUT REQUEST FOR UPDATE OF RADIOLOGrCAL DOS! CONSEQUENCE A,NALYSES 
BEAVER VALLEY POWER STATION 

TABLE E: Parameter List JOI' Calculatlrng Dose ConseQuences at the Co·ntrol FCoom & Site Boundary 
t-------~ AOR [UR(B)-487 R1, A1 &. A2J . LAR - lnc1rease in CR lnleaka,ge r------ ------; 

Parameter Value Reference Value l Reference, Comment 
Gene.--1 Notes: 

1, As noted in Oesigrn Input transmittals provided in ·support of the BVPS-2 rRSGs (e.g., DIT-SGR2-004S-01 for ~he LOCA) lhe CR parameters s.uch 
as shje-ldiog configuration, vo1u.me, venrnation system parameters {flows, filter efficiency, signals lhat initiate emergency ventilation, timingr of 
manual action, etc.) have not changed since the Containment Su mp modification 

2. The csilical input ya1u,e_s ar,e: CR volume, CR ventilation flows tNOP intake, unfiltered inleakag.e and filtered intake during pressurjzation mode), 
CIR rmer efficiencies, CREVS initiation limes, and a~mospheric dispersion factors. · 

Control Room {lnhalatlon I Submersion ,Dose), 

1. Minimum Control 1.73E5 fl3 F,ENOC letter 1 7355 ft3 BV1 Calcufations BV1 and BV2 share ajoinl 
Room {CR) free ND1 MDE:0379, [OIT~ CR-AC-1' & DMC- control room lnsfoe a single 
Volume FrPP~0045-00]; 31171 Con~ro, Room Envelope. 

10120106 
BV1 U'FSAR Dimensions us-ed in BV2 

DQL Cale 8-74, Rev. Table 11.5-8 & Calculation B-074 are consistent 
0. 1216161 Table 14.3-1 4a wllh those derived from BV2 
IDLC EM 11578 (NOT Drawlng IRB-0039A. 
IN FU.ENET BV2 Calculations 
RIECORDS) i3-029A & B-074 The net free vorume has 
Confirmed by DLC historically been assumed! to be 
EM 116251 8V2 nrawing RB- approximately 75% of the gross 

oo,J9A vo1uma ror tile radiologicil dose 
oonsequence analyses; it is 

BV2 UFSAR noted that 30% was used for 
·rabis 6 4-1 & estimating the occupied volume 
Table 6.4-18 (resu11ing in 70% ne1 free 

volume) In BV2 Calcula~on B--
029A i ll'IIOIVing refrigerant The 
assumption of 75% is adopted 
he~e. 

OlT-BYDM-0103-03 
Pag,e I of 26 
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DESIGN INPUT REQUEST FOR UPDATE OF RADIOLOGICAL DOSE CONSEQUENCE ANALYSES 
BEAVER VALLEY POWER STATIO,N 

,__ _____ T_A_BLE E: Parameter List for Calculatin Dose Conse uences at the •Control Room & Si~e Boundary 

Parameter 
2. Control Room 

Ventira~on Intake 
Design 

3. Maximum NormaJ 
Operation 
Unfiltered Inflow 
into Control Room 
(includes 
Ventilation Intake 
Flow Rate and all 
Unfiltered 
lnleakage) and 
postu l31:itd 
Location of 
referenced 
Unfiltered 
lnleakage 

AOR (UR(B)-487 R:1, A1 & A2] lAR- Increase In CR lnleakage 
Value Reierence - Value Refe_ re_n_c_e- -1-1---- C-omme,nt 

Single intake For 
each unit same 
intal<.e used for 
normal ventrlati.on ai. 
well as emergency 
ventilation. 

Unit 1; 
Unfiltered: 300 cfm 
Unit 2: 
Unfilterad: 200 cfm 
Io_tal {Unfiltered): 
~ 

~ 0 cfm 

Afl NOP ventilation 
f/c,wrate values 
fncfud6 
1.mcertalntfes_ 

Tota/ unfiltered fl()W 
lncJlJdes 1 O cfm for 
ingressl&gress. 

FENOC letter 
NID1MDE:0379. (DIT-
FPP-0046-00]; 
10/20/06 

Dra.wi,ng1 # f370O•RY-
1 C, R2 
Recep.tors 2 arid 3 for 
Unit-1. and U:nit-2. 
respectively. 

FENOC letter 
ND1MDE:0379, [DIT• 
FPP-0045"00]; 
10/20/06 

2DB0-44A2, Rev. 8, 
para. 2_2, pg. 6 
NDINl:M:1144 
E:M:116251 

One inla~e for BV1 
and one lntake for 
BV2, whioh suppl¥ 
the common Conlrol 
Room. The same 
intakes are used for 
normal ve111il1aliori ai. 
well as emergency 
ventilation. 

1BV1 & BV2 Unfiltered 
Intake/ lnleakage: 
12SO cfm m.001num 
(Iota! for both Units) 

This maximum 
normal operation 
ventilation intake now 
rate value Is an 
analytical upper 
bound value tha.t is 
intended I.O l11cluc!e: 
a) flow rate test 

measurement 
unc-ertai mies, 

b) a!JI unfiltered 
inle«ikage, and 

c) a 10 cfm lngress/ 
egress allowance 

BV1/2 Drawing 
RY•000•1C 

BV1 Drawings 
RM•0003K & RM~ 
0444A-004 

BV2 Drawing RM-
0444A-2 

Assumed value -
intended to 
provide 
operational 
margin. 

Ther,e is a single intake for each 
Unit lhe same intake is used for 
normal ventflation as well as 
ernergern;:y ventilation. The total 
unfiltered nonnal operatkin air 

take flow rate is usually' 
unequal~ ,divided Ibetween the 
BV1 and 6V2 intallei.. Receptor 
2 represents the BV1 intake, and 
receptor 3 represents the BV2 
intake. 

Loca~jon of Unliltered lnl&allage 
Com,ponent tests performed as 
part of 2017 tracer gas testing 
indicated fflat potential souro~ 
of unfiltered mleakage into the 
Control Room are tl'le normall 
operation in~ke dampers -
which can be ass.igned lhe same 
xJO .i~ the Control Room air 
intakes_ 

Regarding other potential 
1ocations of lnleak.age, a y,IQ 
V8lue that reflects the center of 
the Control Room boundary at 
roo.f level as a receptor coultl be 
considered the average va lue 
applicabfe to Unfiltered 
lnleakage locations around the 
CRE, and thus ~esenta1!ve for 

DlT-B VDM-0 I 03·03 
Page 2 of 2-6 
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DESIGN INPUT REQUEST FOR UPDATE OF RADIOLOGICAL DOSE CONSEQUENCE ANALYSES 
BEAVER VA.LLEY POWER STATION 

TABLE E: Parameter Ustfor Ca.!culatlng Dose Con~equences at the Control Room & Site Boundary 
AOR [UR(B}-487 R1, A1 & A2) LAR- Increase In CR lnleakage 

l,_P_a_ra_m_e_ter_· -----+1---Value T Reference Value Reforence 

The abo\l'e value 
bound:s ttta test 
results of IBV 112 
Procedure 3BVT 
1.44.05 via Order 
200699902. 

All Unfllter,ed 
lnleakage Qnclucling 
that assocfated wilh 
ingressfegress) may 
be assumed to ,occur 
at same I1ocalion as 
intakes (i.e , receptor 
points 2 and 3 of 
IBV1/2 Drawing R.Y-
0001C). . 

Engineering 
Judgement - see 
rommenrl col'umn 
far bas,is 

BV1/2 Drawing 
RY-0001C 

8V1f.2 Procedure 
3BVT 1.44.05 

Orcter 200699902 

Vendor Report, 
NCS Corporation, 
Control Room 
Envelope 
lnleakage Testing 
at Beaver Valley 
Power StaUon 
2017, Final Report 

-
Comment 

all CR 1,mfilteredTeakage 
cations. 

Review of BV1/2 Drawing R:Y-
0001C indicates that since ~he 
post-accident release points are 
a) closer to lhe CR intakes and 
b} fflle directions from the release 
points to the CR center and CR 
intakes are similar, use ot rJQ 
values associated with lhe CR 
intakes, for CR Unfil~ered 
lnleakage, would be 
conservative. 

The 1,0 cfm allowance for 
ingress/egress, i.s assigned to 
the door leadjng into lhe Control 
Room that is considered the 
primary po.Int of aooess. Th Is 
door {S35-71) is located at grade 
level on the side of the building 
facing the BV1 Containment and 
between the CR air intakes. It is 
located close enoug1h to the air 
intakes to allow tl:le assumption 
that the -x.lQ associated with this 
sour,ce ot leakage woutd be 
reasonably similar to that 
associat.ed with the afr intakes. 

DIT-B VDM-0 I OJ-OJ 
Page 3 of 26 
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DESIGN INPUT REQUEST FOR UPDATE OF RADIOLOGICAL DOSE CONSEQUENCE ANALYSES I 
BEAVER VALLEY POWER STATION 

TABLE E: Parameter ListfOI' Calculating Dose Conseauences at Ole Control Room & Sit,e Boundarv 
AOR [UR(B)-487 R1, A1 &. A2} I LAR- Increase In CR lnleakage 

I >--

Parameter Value Reference Value Reference Comment 
4. CR Emergency Filtered emergency FENOC letter 

Ventilati'on Intake intak.e with ND1MDE:0379, (Oli-
Design recirculation which FP1P•0045•00); 

pressurizes the CRIE 10/'20/06 
to +118" w.g. above 
outside air pressure. U-1 T/S SR 

4.7. 7. 1.1.d.3, .2.d 4 
CREVS provides for U-2 TIS SR 
0.35 filtered air 4.7.7.1 .1.e.4 
changes per hour 

UFSAR-2, Table 6.4~ 
1, Control Room 
Envelope Ventilation 
Design Parameters 

5. CREBAPS Design CREBAPS has been FEN,OC letter 
Basis eliminated ND1MDE:0379, [IDIIT-

FPP-0045•00}; 
10'20/06 

Amendments 
257/139 

CREVS provides for Tlhe number of air 
0.28 fi ltered air changes per hour 
changes per hoiur ts based on 
(based on 800 cfm mtered emergency 
minimum filtered intake How rate 
Intake) and 0.35 Lparamet-sr 8] and 
filtered air changes minimum Conlrol 
per hour (based on Room free, volume 
1000 cfm maximum tparametsr 1]-
filtered intake). 

The Control Room Engineering 
Eme~gency !Bottled Charigs Packages 
Air Pressuri:z.allon EC P-0.2-0243-<1 D• 
System has been 01 through ECP-
eliminated. 02·0243-ID-09 & 

EC P-02-0243-sRD 

NRC 5.;ifety 
Evaluation for 
Amendments 257 

, {BV1) & 139 (IBV2) 

The· mered air lnlal<e Row path is 
normall'y not in service. 

With 1he adoption of tracer gas 
testing for the Control Room 
Erivelope, the relative pressure 
comparison is no longer 
important from a design and 
l1cerisirig basis perspective. It 
may be used for •Other purposes, 
such as venlllatlon ba lancing. 

I 

DJT-B VDM-0 J 03-03 
Pagc 4 of 26 
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DESIGN INPUT REQUEST FOR UPDATE Of RAOIOLOG.ICAL DOSE CONSEQUENCE ANALYSES J 
BEAVER VALLEY POWER STATION 

TABLE E: Parameter List for Calculatlna Dose Conseuuences at the Control Room & Site Boundary - __ _. 

AOR [UR{B)-487 R1, A1 & A2] LAR- lnc~ase in CR l~leakage I 
-~ I 

Parameter Value Refer-ence Value Reference Comment 
6. Maximum control lsoJalion FEN:OC letter 

room unfiltered {recirculation) !!1Qm!: ND1MDE:0379, [DIT-
inreakage during 300 scfm with no FPP-0045-00'); 
CR isolatlo.n an-d pressuriz:,ition 10/'20/00 
•emergency 
pressurization Emsrqency Control Room 
mode and (oce.ss.ulizationl Envelope I nle-akage 
postu1ated J:!!!!D: 30 SCffll Tesling at Beaver 
Location of o AUowanoe for Valrey Power Slatiori; 
refer&nce ingress/egress 10 Final Report NGS 
Unfiltered o.6Jllowanoe for Corp. (Lagus) 
lnleakage dampers: 4 7123/01, T.ible 20, 

oA!lowanoe ror p.69 
doors & seals: 6 

oAlrowanoe for 
degradation : .1Q 
TOiAl 30 

All unfiltered 5700-RY·1C, R2 
in1eakage may be 
assumed to occur at 
same le<:alion as 
intakes, i. e. receptor 
points 2 and 3. 
These values 
include 
measurement 
uncertainties 

CR Isolation 
~reciroutatlon) mode: 
450 cfm maximum 

GR Emeroenc'{ 
,(pressurization) 
~ = 
165 ofm maxim1.1m 

1Each maximum 
control room 
unfillered IJow rate 
value listed above is 
an 1upper bound 
analytical value lhat 
includes test 
measurement 
uncertainties and a 
10 cim a1rowance for 
ingress and egress. 

All Unfiltered 
lnlea~ge (including 
tliat associated with 
ingress/egress) may 
be assume<! to occur 
at same location as 
lnlakes (i.e., receptor 
points 2 and 3 of 
BV1 /2 Drawing RY-
0001C). 

Assumed values 
are intend'ect to 
provide 
operational 
margin. 

Engineering 
judgment- see 
comment column 
for parameter 3 

BV1 /2 Drawing 
RY-0001C 

I Refer to Comment for parameter 
3, 

I 

I 
I 
I 
I 
I 

I 

- . 

DlT-BVDM-0103--03 
Page S (If 26 
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DESIGN l1NPUT REQUEST FOR UPDATE OF RADIOLOGICAL DOSE CONSEQUENCE ANALYSES 
BEAVER VALLEY POWER STATION 

TAB!-E E: Parameter Llstfor Calculating Dose Conseauences a,tthe Control Room & Siite Boondarv 
AOR [UR(B)-487 R1 , A1 & A2] LAR-lncreaH in CR lnleakage 

Parameter Value Reference Value Reference Comment 
T Allowance for 10 scfm FENOC letter 10 cfm 

Ingress/Egress (all ND1MDE:037'9, [Dll-
modes) FPP-0045-00]; 

10/20/06 

RG 1. 78, position 
C.1 0 
D.G. 1087, 3.4 
SRP NuRegc--0800, 
6A 
SRP NuReg..Q800, 
6.4.I0.3.d. iH 

6, Filtered 600 - 1 030 cfm FENOC letter 600 to 1000 cfm 
em.erg.ency ,intake ND1MID:E:0379, [DIT· 
Row rate r.mg,e ,incluaes F'F'P-0045-00'); Con~rol room filtered 

allowance for 10/20/06 lnleakage ventilation 
measurement flow rate val'ues are 
U.llcertainties T/~1; 4.7.7.1.2 analytical values that 

TIS-2; 4.7.7.1.2 :include test 
Contro I ~oom measurement 
Envelope I nleakage uncerlainties. 
Tesllng at BVPS; 
Final Report NCS 
Corp, (Lagus) 
7123/01 , Table 7, 

I 

p.44 and Table 11, 
p,50 

N R:C Re:gul1alory 
Guida 1. 197 

BV1 Drawing RA-
0020A 

BV2 Drawing RA· 
0006B 

Engim!ering 
Judgment 

BV1 /2 TS 5.5.7 

BV1 Specification 
BVS-367 

BV2 Specification 
2BVS-'157 

-

There are multip1e doors that 
form part of the Contro1 Room I 
Ewelope. Door S35·71 on, lhe 
south wall of the Control Room 
at grade e'levation 735' -6,", 
betwe-en the two Control Room 
air intakes, accounts for most 
ingress and egress. 

Although the door for lhe Control 
Room south entrance Is 
protected by a vestibule, no 
reduction fn the 1 a cfm 
allowance i,s, cred ited. 

WECTEC Note: 
A greater fi ltered emergency 
intake flow wou1d reduce the CR 
dose because the greater 
depletion rate of 111e exfsting 
airborne activity .associated wilh 
the larger intake eclipses the 
larger filtered activity inta.ke. 

-' 

DIT-llVDM-Ol0J-03 
Page6of 26 
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DESIGN INPUT REQUEST FOR UPDATE OF RADIOLOGICAL DOSE CONSEQUENCE ANALYSES - - 7 BEAVER VALLEY POWER STATION 

TABLE E: Parameter List tor Calculating Dose Consequences at the Control Room & Site B2un~ I 
AOR [UR{B)-487 R 1, A 1 & A2) 

Paramete·r Value Reference 
9. Margin used on all Not r;equked FENOC letter 

OR ventilation ND1 MO:E·0379, JDIT • 
Hows Flows are based on FPP-0045-00); 

measu remenls with 10120/06 
re:ported uncertainly 
Included. 

LAR - Increase In CR lnleakage 

Value Reference 
CR ventil'al:ion flow 
rates provided in 
parameters 3, 6, & 8, 
abo,ye, are analytical 
values lhat include 
test measurement 
unoertainties. 

I 

Comment 

I 

l 

DIT-BVDM-O!Ol-03 
Page 7 of 26 
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DESIGN I.NPUT REQUEST FOR UPDATE Of RADIOLOGICAL DOSE CONSEQUENCE ANALYSES 
BEAVER VALLEY POWER STATION 

TAB"¥-E: Param.eter List for Calculating_ Dose Consequences at the Control Room & Site Boundary. _____ __, 
, AOR (UR(B)-487 R1, A1 & A2] I LAR- Increase in CR lnleakage 

I-

Parameter 
1 0, CR Intake filter 

iodine removal 
efficiency DBA 
analysis va:lues: 

Value 
a) 99% for 
particulate 

b) 98% for eJemenlal 
and organ ic 

Reforence 
FENOC letter 
ND1MDE:0379, (Dlli-
FPP.0045-00]; 
10/20/06 

G.l. 99-02 

Value 
99% for particu late 

98% tor elemental 
and organic 

~fe_re_n_c_e--+I - ---C-. omment 

Regulatory 
Position C.5.c of 
NRC :Regulatory 
Guide 1.52 

BV1J2 TS 5.5. 7.a 

Per NRC Generic 
Letter 99-02; !o 
ensure that the 
efficiency 
assumed in the 
ac~t.dent analysis 
1s still valid at the 
end of the 
ope.rating cycie, a 
minrm.um safety 
factor of 2 is to be 
applied IQ the 
laboratory test 
acceptance 
criteria. A SF of 2 
is assumed. 

See comment and 
parameter r 1 fo.r 
additional detaH. 

The inplace diootyl phtha,ate 
( DOP) test of the HEPA fil ters 1in 
accordance wilh ANSI N510-
1980, conlirming a penetration 
and system bypass of less lhan 
0.05% at design flow rate can be 
considered to warrant a 99% 
removal efficiency for particulate 
matter in aocident dO":le 
evaluations. 

WEC]EC Notes: 
The penetration and bypass for 
the CREVS HEPA Filler per TS 
5.5.7.a of< 0.05% warraots the 
use of an efficiency ot 99% In 
safety analysis. Thus, lhe current 
lcensing bai:iis value of 99% 
remarns valid. 

Per parameter 11, Nle PfOposed 
penetration and system bypass 
acc~prance criterion for the 
CREVS Charcoal Filter ,(to be 
documented i11 updated TS 
5.5.7.b) is< 0.5%. Per NRC GL 
99-02 , safety analyses can, 
assume a charcoal mte 
efficiency ol 100% - ((0.5% + 
0.5%) x 2}"' 96%. Thus, the 
current licensing basis value of 
98% remains valid. 
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DESIGN INPUT REQUEST FOR UPDATE Of RADIOLOGICAL DOSE CONSEQUENCE ANALYSES 
BEAVER VALLEY POWER. STATION 

TAB'LE E: Parameter List for Calculatln11 Dose Consequences at the Control Room & !!!! Boundary 
AOR [UR(B)-487 R1, A1 & A2:J LAR - Increase in CR lnleakage -' Parameter Value Reference Value Reference Comment 

11. a)TIS a) ~ 99 % efficiency FENOC letter 
SuNeilfance acceptance criterion N01MDE:0379, [DIT-
Acceptance using radioactive FPP-0045.00]; 
Criterion for CR melhyl iodide. 10t20/06 
charcoal filters 

U-1 TIS 4.7.7.1.c.2, 

I TIS 4.7.7.2.c .. 2 
U-2 TIS 4.7.7, 1.d 

l 
b} TIS b).i::99.95 % U-1 T/S4.7.7.1 .c.1, 

Surveillance efficiency TIS 4.7.7.2.c. 1 
Aoceptance acceptance criterion U·2 T/S 4.7. 7, 1.c.1 
Criterion for CR using R-11 
charcoal filters refrigerant 

c } TIS c) 2 99.95% for U-1 T/S4.7.7.1.c.1 , 
Surveillance particulate using TIS 4.7.7.2.c.1 
Acceptance 00:P. U-2 TIS 4.7.7.1.c.2 
Oriterion for CR. 
HE.PA fi lters 

l 
I 

a) 2: 99.5% removal 8) Proposed 
efficiency acceptance change to BV1/2 
criterion for ~he TS 5.5.7.c 
charcoal .adsorbe; acceptance 
us ing melllyl iodide criteria 
(i.•e., as demonstrated 
by a laboratory lest of 
a sample) 

b) < 0.5% penetration b) Proposed 
and system bypass change to BV11.2 
.iCCl:!ptanoe criterion, TSS.5.7.b 
for the charCQal ac<;eptance 
adsorber (I .e., as criteria 
demonsnted by an 
inplace test> 

C) < 0.05% c) BV1/2TS 
penetration and 5.5.7.a 
system bypass for 
~he HEPA fillers {i.e., 
as demonstrated by 
an in place test) 

Charcoal adsorber sample rs 
tested in laboratory in 
accordanoe with ASTM D3803-
1989. 

System Engineering requested 
flexibility in oha.rcoal adsorber 
testing aooeptance criteria .. 

Charooar adsorber is tested 
inplace in accordance with ANSI 
N510-1980. 

WECTEC Note: 
An efficiency::'.. 99.5% for the 
charcoal adsorber using R- 1'1 
relrigerant means the 
penetra~ion and system bypass 
is less than 0.5% for Ille charcoal 
adsorber, as demonstrated by an 
inplace test 
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DESlGN INPUT REQUEST FOR UPDATE OF RADIOLOGICAL DOSE CONSEQUENCE ANAl YSES 
BEAVER VALLEY POWER STATION 

TABlE E.: Parameter Ust forCalculatin Dose Con&e uenc&& at the Control Room & Sile Bounda 
AOR [UR(B)-487 R1 , A1 & A2] LAR - I ncrea.&e in CR lnl&akag& 

Parameter I Value 
12_ CR Filtered NIA 

Recircu'lation Rate 

Reference Value 
FENOC letter The BV1 and BV2 
ND1MOE:0379, [DIT· ventilation air-
FPP--0045-00]; conditioning sys,tem 
10/20t06 reciTC1.11a19S- CR air 

through filters 
intended for dust 
removal. 

filL1 
- AC ftm 1VS-AC-1 A 

and 1 VS-F-40A or 
the B train 

- ba,g type filters 
• efficiency ~ 90% 

BV2 
• AC fan 2MVC-

ACU201Aor B 
• Hi efficiency type 
fi lters 

- effldency - 85% 

Minimum FIQW ram: 
Based on Iha! 
avarlablefo.r CR air 
purge, i.e., 16,20-0 
cftn per un,it or 
32.400 cfm 

Duration: 
t=0 to t-30 days 

-+--
Relel'flrice 

Location of 
Recirculation 
filters with respect _ 
to the CR a:re 
shown in the BV1 
& BV2 sketch 
attached to this 
D:IT 

BV1 Vendor 
Manual 10.001-
0644 

BV1 Speciiftcation 
BVS-0431 

BV2Vendbr 
Mam.ial 2510,140-
179-005 

BV2 Stock Code 
10008727 

BV2 Procedure 
3BVT1 .44.06 

BV1 UFSAR. 
Table 14_3-1 4a 

BV2 UFSAR 
Table 15.6-11 

Comment 
BV licensing basis does not 
credit I address recircula~lon 
filters, 

Analysis should evaruate if Olis 
a~proach remains conservative 

SinC6 the filters are not subject 
to a maintenance program, the 
analysis should conservatively 
assume 50% of the rated 
efffclency when crediting lhB 
fifters to estimate the impact of 
use of the fillers an the inhalation 
I subroorsion dose, and 100% 
efficirmcy when esti~hng the 
dose due to direct shine. 

Ro11 Fi lters have an appmximate 
20% efficl.ency bas.ed on 
ASH RAE 52.1 - 199.2 Test 
Method (Refer,enoe; Flanders 
Filter Efficiency Gulde). 

Also referenoe 19V1 Drawin91 RM-
0444A·004, BV2 Drnwing RM-
0444A-001 and BV2 Drawing 
R M-0444A-00-2 
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DESIGN INPUT REQUEST FOR UPDATE OF RADIOLOGICAL DOSE CONSEQUENCE ANALYSES 
BEAVER VALLEY POWER STATION 

TABLE E: Parameter List for Calculating Dose Conseciu•nces at the Control Room & Site Bound --~ 
AOR [\JIR(Bt-487 R1, A1 &Al] LAR- Increase In CR lnleakage 

Parameter Value Reference Value Reference Comment 
13. Signals 1hat - Contror Roam Area FENOC letter Signals originate from 8V1 Drawing For 111e purposes of OBA 

a utornatlcally Monitors N1D1 MDE:0379, [DIT- tlle Control Room LSK-021!-001 K ana1lyses, no credit is taken for 
initiate CR - CIB srgnal FPP-0045-00]; Area Radiation CREVS initiation by CR area 
emergerncy 10/20/06 Monitors Qr .is BV1 UFSAR radiaOon monitors: 
Venti.lation 8700-120-65D Containment lso!a.tion Section 11. 3. 5 BV1 Radiation MQnitors 

S&W 2001-409-001 IPhase B RM-1RM~218A&. B 
8V2 UFSAR BV2 Radiation MQn1ilors 
Secdon 6.4.2.2 2RMC-RQ201 & 202 

14. Power supply to Uofnterrupl.ed power FENOC letter Vilal Bus System BV1 Drawings 
safely related ND1MDE:0379, l[DIT• supplies Class 1E RE·0001U & 
i nstrumeritali□.n FPP-0045-00]: Uninterruptible Power RE-0001AA 
(i.e., the CIB 10/20/06 System 
signa'I) that initiate BV2 Drawings 
CR eme.rgency DCP 1302, Rev. 0, RE-0001AY & 
Ventilation Solid State Proteciion RE-0001A2. 

System AC Power 
BV1 UFSPtR 
Section 8.5.4 

BV2 UFSAR 
SectiQn 8.3.1.1. 17 

I 

I 

-
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DESIGN INPUT REQUEST FOR UPDATE OF RADIOLOG'ICAL DOSE CONSEQUENCE ANA.L YSES 
BEAVER. VAL.LEY POWER STATION 

TABl~ E: Parameter Ust for Calcuratina D'ose Conseauences at tha Control Room & Site Boundarv 
AOR [UR(B)-487 R1, A1 & A2] 

Parameter Value !Reference 
15. CR Emergency Manual: Yes (see FENOC letter 

Ventilation Note 1) ND1MDE:0379, [IDIT-
Initiation_ A1Jtomatlc: Yes FPP•004S-00); 

10120/06 
t= 0 tot = 77 $lBC: 
lime delay Unrt: 1 TIS 3/4_7_7 
associated wfth 
achieving CR SRP 6-4 specmes 
isolation; assume that a substantial 
normal ventilation dela,y be assumed 
(unfjltered) Where manual 

isolation ,is assumed. 
U -1 {bounding) t=77 
sec to t = 30 min, ANS 58.8, "Time 
CR isolated but not Response Design 
pressurized, Criteria for Safety 

Related OperaHons· 
t- 30 min to 30 
days, CR 
pressurized/ 
emergency filter,ed 
intake mode 

LAR - Increase in CR lnleakage 

Value Reference 
Tl'le Control Room is BV112 TS 3.7_ 10 
automatically isorated fncludlng Bases 
within 77 seconds of 
receipt of a CIB BV1 l!.RM Tebte 
signal: for lhis time 3.3.2-1 
period, norm~l'I 
(unfiltered) ventilation BV2 l!.RM Tabte 
is assumed. 3.3.2-1 

Foll.owing the CIB 
slg.nal, lhe Conlrol 
Room would remain 
isolated from 77 
seconds to 30 
minutes (to bound 
manu;;il actuation of 
BV1 CREVS), \\lhlle 
on recirculation. 

From 30 minutes to 
30 days, the Control 
Room will be plaoed 
in the emergency 
tillered Intake mode 
and pressurized via 
CR1EV$. 

I 

COR1ment 
A CIB from either Unit isolates 
the Control Room and initiates 
BV2 CR emergency ventilalioo_ 

There are three CREVS fan 
pressurization systems, one a.t 
BV1 and fvl,o at IBV2. Operation 
with lhe one BV1 system and 
one of the two :BV2 systems is 
permitted; a single failure of the 
operable BV2 system would 
require manual start or the BV1 
system. 

The 30 minute allowance is for 
perfonming manual operator 
actions outside the Control 
Room, such as damper 
manipulations, and bounds fhe 
sequencing scheme of 
automatically starting a BV2 
CREV system_ The 30 minute 
allowance Is consistent wrth lhe 
ourrent design and licensing 
basis. For conservatism, all 
delays are assumed to be 
seq:uen~aL 

- - , 
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DESIGN INPUT REQUEST FOR UPDATE Of RADIOLOGICAL DOSE CONSEQUl!NCE ANALYSES 
BEAVER VALLEY POWER STATION 

TABLE E: P!rameter List for Calculati_na Dose Consequences at the Con)rol Room & Site Bounclarv 
AOR [UR(B}-487 R1, A1 & AZ) 

Parameter Value Reference 
16. Radla.tion monitor .s 0.476 mR/hr FENOC letter 

alarm $et point to ND1MDE:0379, (DIT-
Initiate CR FPP-0045-00]; 
emergency 10/20106 
venti lation (non-
1E) TIS - 1 Table 3.3-6 

17. Radiation monitor ::S1 80 $8C followlng1 FENOC letter 
response delay HI Radla~lon ND1MDE:0379, [OIT-
time after CR F PP-0045-00)1; 
environment has 10/20/00 
reached alarm 
se~point 

Control room s22.o sec following Unit -1 & -2 LRM, 
ventilation CIB signal Table 3.2-1 
lsolatilon delay :,; 77.0 sec .. 
time on ~i-Hi (including D.G. start 
Conta.inment and s§:Queneer 
Pressure (CIB) ~ 

18. Radtalion monitor ± 22% of reading FENOC letter 
aocu1racy ND1MDE.:0379, (Dll-

FPP-0045-0 0]; 
10/20/06 

LAR - Increase in CR lnleakage 

Value Reference 
NIA NIA 

N/A NIA 

s. 22.0 seconds BV1 LRM Table 
following CIB signal, 3.3.2-1 
a.nd 
~ 77 .0 seconds BV2 LRM Table 
following CIB signal 3.3.2-11 
a.nd including 
Emerg:ency Diesel BV1 Procedur,e 
Generator stan and 1BVT1 ,1.2 
EDG load sequencer 
delays BV2 Procedur•e 

2BVT1.1 .2 

NIA NIA 

Comment 
Thl:l CREVS initiatiorn funclian 
from CR Radiation Monitors 
(listed in parameter 13) Is not 
oredlted. 

The CR.EVS initiation runction 
from CR Radiation MonH.ors 
(listed in parameler 13) is not 
credited. 

Time response testing 
demonsb'ales thal the 
acceptance cr,iteria are satisfied. 
Actuation times and delays 
lnvo.Mng the sensor, ch.annel, 
sra11e relay, Emergency Diesel 
Generator (stan and ooming up, 
to speed) , EIDG load sequencer, 
and damper (st~oke) are induded 
as appropriate. 

The CREVS lniliation fu nclioo 
from CR Radi.ition Monitors 
(listed in parameter 13) is not 
credited . 
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DESIGN INPUT REQUEST FOR UPDATE OF RADIOLOGICAL DOSE CONSEQUENCE ANALYSES 
BEAVER VALLEY POWER STATJON 

TABLE E: Parameter Liat for Calculating Dose Conseauences at the Control Room & Site Boundarv 
AOR [UR(B)-487 R1 , A1 & A2] 

Parameter Value Referenc.e 
19. CIB signa.l ~umeo FENOC letter 

processing delay instantaneous ND1 MIDE:0379, [OIT-
time after LOCA FPP-0045-00]; l 10'20I06 

20. CR Breathing rate r 3.5E-4 m•Js R.G. 1.183 Rev 0 

21. Conlrol1 Room 0-24 hr 1.0 RG. 1. 183 Rev 0, 
Occupancy 1-4 day 0.6 4.2.6 
Factors 4-30 day 0.4 SRP, NuReg-0800,, 

6.4 Appendix A 

LAR- lncrea&e in CR lnleakage 

Value Reference 
Assumed 
instanl.a11eous (see 
parameter 15) 

3.51:-4 m3/s NRC Regulatory 
Guide 1.183 

0 to 24 hours: 1.0 NRC Regulatory 
1 to 4 days: 0.6 Guide 1.1163 
4 to 30 days: 0.4 

Comment 
Th is parameter is included wilhill 
the tiJTie r.1.elay values quoted for 
parameter 15 (e~cept tor the 
m.inual aotua,t[on at 30 minutes). 

See RG 1.183 section 4 .2.6. 

See RG 1 183 seotion 4.2.6. 

DIT-BVDM-0103--03 
Page 14 of 26 

J1 
i 
ii 
'~ 



 

                                                                                                                                     Page Att2-18 of Att2-26 

C
A

L
C

U
L

A
T

IO
N

 C
O

M
P

U
T

A
T

IO
N

 
 

N
O

P-C
C

-3002-01 R
ev. 05 

 
 

C
ALC

U
LATIO

N
 N

O
.: 8700-U

R
(B)-219 

  

R
EVISIO

N
: 3 

 

   

 
 

Proprietary Inform
ation in [    ] R

em
oved 

L-SH
W

-BV2-000240 N
P-Attachm

ent 1 

Co11trol Room S!hielding (General) 

22. Control Room 
Penetrations 

All penetrallons in 
CR walls I ceiling, 
including CR door 
have equivalent 
shielding 

FENOC letter 
ND1MDE:0379, [OIT-
Ff>P.(1045-00]: 
10/20/06 

This will have to be 
listed asan 
assumption. 

BV1 CR venlilalio1 
Intake filters a:11d1 lfle 
air-conditioning 
reclrculaUon filters 
are located in the 
BV1 fan room below 
ti'le BV1 CR. There 
are 110 penetrations 
between the fan mom 
(ceiling) and CR 
(floor) 

BV2 ventilation Intake 
filters and the alr-
condltlonlng 
recirculation rulters 
are located in the fan 
room east of the CR 
(i.e., adjacent to the 
oomputer room}. 
There are 
penetrations In the 
wall betweern the fan 
room and lhe 
computer room. 

BV1 Drawing 
87□0-RM-0003M 

BV1 sketch 
attached to th is 
DIT 

BV2 sketch 
attached to lfl is 
DIT 

DIT• BVDM--0103--03 
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23. Release paths to I Direct SIJ ine tQ 
be addressed for Contro'I IR.oom: 
the LOCA analysis Containment Shine, 

l 

CR 1Pene1ration 
Shine due to 
Airborne Activity in 
I.tie Cal'./Je spreading 
area under Unit 2 
CR, 

CR !Penetration 
Sh1ine due to 
Airlborne Activity i 
ttle Cable Tra,y 
Mezza1ni11e unde-r 
Unit 1 CR, 

Cloud shjne due to 
Containment, ESF, 
and RWST 
Leak..lg:e, 

CR fitter shine due 
to containment, ES·F 
and RWST leakage, 

RWST djrect shjne 

FENOC letter 
ND1 MDE:0379, [DIT-
FPP-0045-00); 
10120/00 

U1 UFSAR 14.3.5, 

U2 UFSAR 15.6.5 

I 

Direct Shine to 
Control Room: 
1. Containment 
Shine, 
2. Control Room 
Penetration Sh ine 
due to Airbome 
Activity in BV2 Gabfe 
Spreading Area 
under BV2 CR, 
3. CR P-enetration 
Shine due l:o Ai~bome 
Activrty in the Ca'bJe 
Tray Mezzanine 
under BV1 CR, 
4. Cloud shine due to 
Conrainme11t, 
Engineered Safety 
Features, and 
Refueling Water 
Storage Tank 
!leakage, 
5. CR filter stiirne due 
to Containment, ESF 
and RWST leakage, 
and 
6. RWST direct shine 

The current 
design and 
licensing ba51s is 
to be carried 
forward in IBV1/2 
Calculation 
UR(B)-487. 

I Release paths -defined in the 
current design and licensing 
basis are applicable. 

Drr-BVDM-0103-03 
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Control Room Shleldlng (RWST Direet Shine} 

38. LOCA dose to CR I From Reference F ENOC letter See parameter 24 
due to direct stiine ND1 MDE:0379, [DJrT-
from the RWST FPP-0045-00}; 

10/20/06 

S&Wcalc 
12241/11700-UR(B}-
487, RO including 
Addendum 1 and 2 -

Sita Boundary Atrn.ospkeric Dispersion FaetorS and Breathing Rates 

39. Offsite EAB FENOC letter Exclusion Area 
atmospheric 0-2hrs:1.04E-3 (U1) ND1MDE:0379, [DIT- Boundary · 
dispersion factors 0-2hrs: 1.25E-3 (U 2) FPP-0045-00]: 0 to 2 hollrs· 
(s/m3) 10120/06 1.04E-3 (BV1J 

LPZ 1.25E-3 (BV2) 
M hr: 6.04E·5 1ERS-$PL-96-021 
8-24: 4.33E-5 Low Po~Lllation Zone 
1-4days: 2.1 0E-5 0 toe ho1.1rs: 
4-30 days: 7.44E-6 6.04E-5 

8 to 24 hours: 
4.33E-5 

1 to4 days: 
2.10E-5 

4 to30 days: 
7.44E-6 

40. Offslte Breathlng 0-8 hrs: 3.5E-4 FE.NOC letter 0 to 8 hours: 
rates (ms/sec) 8-24 hr: 1.8E-4 ND1MDE:0379, [Off- 3.5E-4 

1-30 days: 2.3E-4 FP P-0045-00); 
10120/06 8 to 24 hours: 
RG 11.1B3 RO 1.8E-4 

1 to 30 clays: 
2.3E-4 

BV112 Calculation 
ERS-SFL-96-021 

BV2 UFSAR 
Table 15.0-11 

I 

NRC Regulatory 
Gurde 1.183 

-- ~ 

I 

~ 

DIT-BVDM-0103-03 
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References for Table E 
1, BV1 Updated Final Safety Analysis Report, Rev 30 
2. BV1 L.icensing Req1.1irements Man1.1al (including Bases), Rev 101 
3. BV1 Calcul.a~ion CR-AC-1, Rev 0, Voh.ime of Control Room Area Air Conditioning Spaces 
4 , BV1 Calculation DMC-3171, Rev 0, Verlflcalion of Control Room Area Volume 
5. BV1 Calcut.a~ion EN-ME-105, Rev O inckJding Add 1, Atmospheric Dispersion Factors (X/Qs) at Control Room and ERF Receptors for Unit 1 Accident 

Releases Usf.ng lhe ARCON96 Methodology 
6. :SV1 Drawing LSK-021-001 K, Rev 5, Logic Olag.ram -Air Cornditioning and Refrigeration - Conlrol Room 
7. :BV1 Drawing RA-'0020A, Rev 10, Floor Plans Main Entrance & Control Room 
8. IBV1 Dmwing RB-0017J, Rev 16, Air Conditionirng Pian -Control Room Service Building 
9. BV1 Draw,ing RC-0008C, Rev 13, Slab Plan at Elevation 735'-6" Outline Service B1.1i'lding 
10. :BV1 Drawing RE-0001 U, Rev 39, 120V AC Vrlal Bus - I One Line• Diagram (Red) 
11. BV1 Drawing RE-0001AA, Rev 36, 120V AC Vital, Bus - 111 One Line Diagram (White) 
12. BV1 Drawing RM-0444A-004, Rev 15, Valve Operating Number Diagram, Conlrol Room Area-Afr Conditioning System 
13. :SV1 Drawing 10.001 -0222, Rev B, Con~rol Room Emergency Filter 
14. BV1 Procedure 1 BVT1 .1.2, Rev 25, Engineered Safety Features lime Response Test 
15. BV1 Procedure 1 CMP-44VS.FL-2-1 M, Rev 2, COnltOI Room Emergency Outside Air Filter Repracement 
16. BV1 Specification BVS-0367, Rev 3 through and including Add 3. Specification for Primary Venlila~of'I Fitter Assemblies 
17. BV1 Specification BVS-0431, Rev. 2, Central Station Air Handling Units and Heating and Ventllation Units 
18. BV1 Vendor Manual 10.001 -0644, Rev. N, Cef'llral Station Climate Changers Installation and Maintenance Manual 
19. BV2 Updated Fina.I Safety Analysis Report, Rev 23 
20, BV2 l.ioenslng Requirements Manual (inciuding Bases), Rev 92 
21 . BV2 Calcula1ion 8-029A, Rev 0, Control Room Yentl lation System - Freon-22 Concenlratio 
22. BV2 Ca lculalfon 8-074, Rev 0, Determinalioo of Control Room Volume 
23. BV2 C~ lcula1ion EN-ME-106, Rev O including Add 11 , Atmospheric Drsperskm Factors (X/Q~} at Control Room and ERF Receptors fot Unit 2 Accident 

Releases Using tl1e ARCON96 Methodology 
24. BV2 Drawing RA-00058, Rev 23, Door Schedule & Details 
25. BV2 Drnwirng RB-0039A, Rev 14, Air Conditioning & Ventilat[on, Control Building 
26. BV2 Drawing RE-0001AY. Rev 13, 120 VAC Vita.I Bus I One Line Dia.gram (Red) 
27. BV2 Drawing RE-0001AZ, Rev 13, 120VAC Vital Bus 111 One Line Diagram (White) 
28. BV2 Drawing RM-0444A-001 , Rev 8, Valve Operating Number Diagram, Control Building Ventilation System 
29. BV2 Drawing RM-0444A-002, Rev 16, Valve Operaling Number Diagram, Computer and Control Room Air Conditioning 
30. BV2 Drawing 2010.800-157-003, Rev G, Control Room Afr Pressurization Filter 
31. BV2 Vendor Manual 2510.140-179-005, ,Rev. F, ,nsta11ialion, Startup and Servioe Instruments for Carrier 39E Air Handling Unils 
32. BV2 Vendor Manual 2510.800-157-002, Rev Y, Installation. OperatJon and Maint&nance Manual- Ventilation Filler Assemblies 
33. BV2 Procedure 2BVT1 .1.2, Rev 15. Safeg,uards Time Response Test 
34. BV2 Specification 2BVS-157, Final Revision (2/2/1988}, Specifioatio n for Venti lation Filler Assem btie,s 

DIT-BVDM-0103-0'.l 
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35. BV1/2 Catcul;;ition UR{B)-487, Rev 2 i[Pending], Site Boundary, Control Room and Emergenc.y Response Facility Doses following a Loss~Of-Coolar:it 
Accident Based on Core Uprate, an Atmospheric Containment and Alternative Souirce Tenns 

36. BV1/2 calculation ERS-SFL-96-021 , Re1t 0, RG 1.1 45 Sl'lort-ferm Accident X/Q Values for EAB aM LPZ, based on 1986 - 1995 Observations 
37. BV1/2 Drawing RY-0001C, Rev 2, Site Postullated Release and Receptor Points 
38. BV1/2 Engineering Change Packages for CREBAPS Oeleticm and CREVS Modification (i.e., ECP-02-0243-lD-01 Rev 5 through ECP-02-0243-ID'-()9 

Rev 2, plus ECP-02-0243-RD Rev 5) 
39. BV1/2 Procedure 3BVT 1.44.05, Rev. 6, Control Room Envelope Air lr:i-Leakage Test 
40. BV1/2 Technical Specilicatroos (Including Bases), 6/14/2018 
41. Order 200699902 (2017), Perform 38VT-01_ 44_05 
42. Vendor Report, NCS Corporation, Control Room Envelope In leakage Testing at Beaver Vallsy Power Station 2017, Final Report (1/31/201 S) 
43. FENOC Stock Item 9735047, Charcoal Filler Tmy 
44. FENOC Stock Item 9735717, Char-coal Filler Tray 
45. FENOC Stock llem 100075371, Charcoal Filter Tray 
46. FENOC Stock Item 10008727, Gambridge Hi-Flo Filter 
47. NRC Generic Letter 99-02, Laboratory Testing of Nuclear-Grade Activated Charcoal (613119'&9), inciuding Errata (812311900) 
48. NRC Regulal.Ory Gulde 1.52, Rev 2 (311978), Design, Testing, and Maintenance Criteria for Post Accident Engineered-Safety-Feature .Atmosphere 

Cleanup System Air Filtration and Adsorption Units of Light-Water~ooledl Nuclear Powe,r Plants 
49. NRC Regulatory Guide 1.183, Rev 0 (71'2000), AJ!ei-native Radiological Source Terms for Evaluating Design Basis Accidents at Nuclea.r Power 

Reactors 
0. NRC Regulatory Guide 1.1197, Rev o (51'2003), IDemonstraling Control Room Envelope Integrity at Nuclear Power Reactors 

51, NRC Safety Evaluation for Amendments 257 (BV1) & 139 (BV2) for selective: implemenlaticm of an Alternalive Source Tenn methodology for the Loss-
Of-Coolant Accident and the Control Rod Ejeotion Accident, incorporation of ARCON96 methodofogy for release points associated with tile LOCA and 
CREA, elimination of 11:le Conb'ol Room Emergency BoUled Air Pressurization System changes to ttie Con~rol Room Emergency Ventflalion System, 
and a change to the BVI CREVS titer bypass l'eakage .acceptance lest criteria 

Note: Increasing the current fresh alr flow rate (500 cfm) has b"n requested during normal operation. UnJilte-red normal operation ajr intake flow rates are 
often stated in the BV1 UFSAR and BV2 UFSAR to be 300 cfil"I (BV1 ) and 200 elm (BV2), or a total of 500 cfm. Thes-e UFSAR values are to be changed after 
the Amendments are received . Other documents showing analogous flow rates are likewise affecled. 
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I~ DESIGN VERIFICATIOIN RECORD 
NOP--CC-2001-01 Rw. 00 

[ SECTION I : TO BE COMPLIETED BY DES1GN ORIGINATOR 
OOCUMENT(S}IACTIVITY TO BE VERIFIED: 

DIT-BVDM-0103-03 
181 SAF E'IY RELA TIED □ AUGMENTED QUALITY 0 NONSAFETY IRELA TED 

SUPPORTING/REFERENC DOCUMENTS 

DESIGN ,ORIGINATOR: (Prml and Sig,l J!::J!l/ DATE 

n,., .,.fCL~ T A/,,._..,,,,.,, . ~ ~~----- I -7.8- 11 
StEC110N 11; TO ae COMPLET20 B'K'cRIFIER 

VERIFICATION METHOD (Chee/,; QJJe) 

181 DESIGN REVIEW (CO,lnp/81 Des-Igo 0 ALTERNATE CALCULATION 0 QUALIFICATION TES IING 
Review C/1-ec/>:Jlsl or Ca/culilti()n ~view CIWW!llsJ) 

JUSTIFICATION FOR SUPERVISOR PERFORM! G VERIFICATION· 

~IA 
APPROVAL: {Prinl and Sign J\lam,)) DATE 

NIA 
EXTENT OF VE,RIFICATION. 

C ~t k /,YI ~~/I c.tJ . De$,·}"' Rt 'ld.W 

COMMENTS, ERRORS OR DEFIC11E CIES 1DENTIFIED? 0 YES IIJ NO 
RESOLUTI 0-N: (For Al!Bmate Gale~tion or Queli'llcetlan Tes!ing ooly) 

;1) 11/ 
RESO,D i.itand Sign NMte) 

DATE 

VERIF1EA: (Pnnt and s;g,, Nllmrt} 7t~d7! /,' DATE 

ft'l,•ckl (;., Un.f,,,reJ I J/zg/21/ J, 
APPROVED BY: {Prim and Sign Name/ 

~ 
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Page I of 3 

Fllstfr@JlY DESIGN REVIEW CHECKLIST 
NOP-CC-21:101.02 Rev. 11'1 

OOCUMEt-fflSI TO BE Vl1RIFl!;'O jim:ludin,g do(;umcnl rovl$lon .,-.d, ff applicable, unit No.): 

J1 
i 
ii 
'~ 

DiT- BV!Jt1- 0!03 - o?:, 
QUESTION NA Yes No CONIMa.lTS RESOLUTION 

1. Were the basic funcllons of each s1ruclure, system or oornp0<1en1 conslclered? ✓ 
2. Ha,,1;1 parfotma!'IC8 requirements such as cepacity, ra.1in.g, and system ou1pul been I oorisidered? 

3, Are llhe applicable codes. standards and regulat«y re<1ulre111en1s including applicable I issue and/or addenda property ldentifieo and are thei r requtrements for design and/or 
material been met or reQOnc~'e<I? 

4. Have design oomlilions such as pressure, klmperalure, lltid chemi~ry. and 'llollage been I spec,fied? 

5. Are loads such as seismic, wind, u,em,aJ, dyl'lamic and fatlgue factored in !he design? ✓ 
6. Conside~ing the applicable 1oadinc9 conditions. does an !llre(luate slructural margin of ✓ safely &lo'oist tor ttie stren!Jlh of OOITIJ!'lnents? 

7. Have envirorimental oonditlotns anlicipat8d during storage, oonSINction and opera1ial 

I :s,ucll as pressure, temperature, ll11mldlty, soil emsion, run-off from storm 'I\IElter, 
corrosiveness, site elllviltion, wind direction, nud0ar radiation, elecuom~nelic radiallon,, 
and duralion af exposlJle been oonsidere<I:? 

a. H,rve interface requirements inclu<lln9 d~1inlllon of the functional and pllysi.ca1 inlerfaoes I involving slructures, systems and components been met? 

9. Have 11:ie materi.al requirements inClud,ng, such Items as oompalibility, elec!rical insula!lon I prnpertlBs, protective coating, 1.01Tt1si0n, and fatigue resistance been consfdered? 

10. H,we mechanical requirements such as vibtatlon, stress, shock and reaction forces been l ~pecilied? 

11. H,1v11 slructural requirements covefing such il81n$ as 11qulpment foundations and pipe I I 

8Ul)l)Ol1$ :t)e,e.n l(l&nhlied? 

12. H'ave hydraulic requirements such as pump nel positive suction heed (NPSH), atlowal:>le I✓ pressure drops. and allowatJle fluid velocities t>een specified? 

13. Have ctieml'8try requirement. sudl as tile provisions far sampling and the limilalions on ./ water chemistry been specified? 

14. Have elec\f\cat requirements s11ch as wurce of pawer, voltage. rat:l!Way requirements, I eleCIJ\ical lnsulallon and motor requi;rements been 5,pe<:ified:? 

15. Have fayout arid arrangement reciulrements been co11sidered1 ✓ 
16. Have ope,ational requirements under va~ious condili011$, 5ucl'I a5 plant stirtup, nonnal 

plarit operation, plant shutdown, pla11lt emerge11cy operation, '-PeGii!I ,;,r infrequenl 
operation, and syetem abnormal or emergency operation been specified? I 
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Pag&.2 or3 

~ DESIGNI REVIEW CHECKLIST 
NOP-CC·200l•Cl2 R~. 04 

DOCUMl:NT(S) iO BE VERIFIED (lncludlng docummt revisil)!'I and, l.f app~cable, 1111ft No.je 

D JT- 131/011~ Of O 3-03 

J1 
i 
ii 
'~ 

OOESTION1 NA I Vos I No I COMMENTS RESOLUTION 

17. Have inslrurnenlation and contrnl requiremenls Including instruments, controls, and / a1arrns requiredl for operallon. testing, and maintenance been idenlified? other 
requirements sucfl as Uie lype of ln~trnment, inslalled spares, range or measurement 
and lo~tio,i of Indication should ali.o be incluclad. 

18. Have ede(lualo access and .i,dminislrmive controls been pla11ne<:I fur planl security? / 1 

19. Have redundancy, divel'$lty, and separaoon requirements o! struelures, systems, and I I 
' 

components been considered? 
W. Have lhe fai!l.ll'e requirements of structures, s.ystems, and cornponente, including a / definilion of tt>os"' ,evimts and accidents wl,idi they must be des.ignated to wilhstand 

be4H1 iclenlified? 
21. Have lest requirements incll.Kilng in-plant tests, and ll'ie oond~fons under which they will j be ~nned been specifie<f? 
22. Have accessibility, maintenar.ce, rep.itr and irN!l11rvice inspection requirements fo.r lhe I plant indudlng the cond'ilions under whidh tihey will be perforrne.<I been specified? 
23. Have personnel ,requirements and limi!alions iocluding llne qualification and Ol.lllber of I/ I 

perGonMl available for plant operation , maY'!tenarnce. tesli.ng am:I inspectlon and 
penniss1ble personnel radiation exposwe Ior s,pecmed areas andl oonditiOI\$ been 
COMidere<J? 

24. Have lrar1$porlabllily req1.arements S\ICl'l <>$ size m,d slli~ing weight, liinHalicns and / lntemale Commerce Commission regulatlorn; bertn considered? 

2.5. Have fire protection or resista,ioe requirements been specified? J 
26. Are adequate ltand1ing. storage, cleaning and shipping requirements specified? / , 
27. H'ave the safety requirements f(l( preven1ing undue risk to Ille l'leallh and safety of the I public bsen considered? 
28. Ale the specified m.ilerlals, processes, 1parls and eQiiiprnenl suitable for the req.uired / app~cation? 
29 . Have safety <l!quiremenls f(ll' p;revenlr.ng perso11r>el injuiy itldudlng sucfl items as 

radiation hazards, rei,tricting the use of dangerous mate,ials, escape provisions from 
<!lnclosures and gro1.mding i;rf ele(;trical equipment been considered? j 

30. Were ll'le input~ correctty selected and incorpor.ited In.to llie design? ./ 
31 . Are assum;p.ticms necessar, to perform, the desigr1 actiYily adeqlJl!.tely described and I reasonable? Where necessary, are tl'le assumplioos identified for sub6equen1 re-

\lerilications vA'len di.11 detailed d11sig.n acti¥itie& are completed? 
32. Are tile apprQPfillW q1,JB!ity aJ1d quality assurance requirem,mts specified? ✓ 
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~ I NOP-OC-2001~02 Rev. CK 

P'ag& 3 ol l 

DESIGN REVIEW CHECKLIST 

J1 
i 
ii 
'~ 

DOCUMENT(SI TO BE VERIHED (includl "lJ documvnl ""'ision al'KI, if applieeble, u11lt No-): 

01T- BVOl1- oro3-0J 
QUESTION NA Yes NO COMMENTS RESOLUTION 

33. Have ~ppllcable conslruction and operating expenenc-e been com,i~red? I 
34_ I-lave the desi11n interfaoe 1et1uiren1en1s been salisfiad? / 
35. Wa1, ao appl'Ol)ffll;ite design method used? / 
36- Is lhe oulput reasonable compared to inputs? ./ 
37_ Are tne specified malerials compatible with each olller and lhe design environmental I co11ditlons to wtiich the material will be elllposed? 

38_ Have adeqoote maintenance feahrres and requirements beet1 specified? J 
39_ Has lhe dsslgn properly considered radiation exposure to lhe public ,md plant personnel? I 
40. Ne the 11oc-ept.,.noe crileria ir,corpol'\tted In tile desl9n documents suffici&nt In allow I ve.rifica!ion Iha! design r~uirements hi!Ve been mielied? 
41 . Have adequa.te pre-operaOO/lilt and sub$equenl periodic: test re,qul~menls been I appropliately specifie!S? 

42_ A.e adequate identificalion requirements specified? ✓ 
43.. Are r~uirements for rewrd prepara~on, review, approval, retention, etc. , adequate.ly I spe,cifre<i'? 

44. Have protective ooetin9s qualified for Oesign BaSi$ Aocidenl (OBA) be-en $peclfled lo / structires. equipment and components im1taJled in lhe conll!inment/dr)'Well? 

45, Are Ille oecee!l<lry !>upportir11g calculation$ aimpleled, checked and approved? I 
46. Have lhe equipment heat load changes been reviewed for impact on HV.A.C systems? ✓ 
47. IF a computer program was used to obtain the <le-sign by analysis, THEN has ttie 

✓ program been validated per NOP-SS-1001 and docurnellted lo verify the lectmical 
adequacy of the computer results contained in the desiQn analysis? 

48. Hall& Professional Engirieer (PE) certific:alion r~rements been addressed and I d;icurnemd wl'lere required by ASME Code (If applicable). 

49. Does the ~ ign involve the inslBllalion, ,removal, or revise eoflwareJlifTIIWllre and h.ive ✓ the requirements of NOP·SS.1001 been addressed? 
50. Does the design involve fhe inelBUalion, remOVo1II, or cll,mg.e to .i digital compor,ent{$) and ✓ have the requirements of NOP-SS-1201 been addressed? 
COMPLETED BY: tPrint and S/(Jn Na-me) J IDATE ~ -WEO.STMD.H!:: o. .. ' 

,4'1. G-. {)r[niJ -J'}t"f 7Jd· 1/i¥hD!f /V' / ADDITIONAL VERIAER (Print and Sig,, Name) !DATE 
, ,_., .,, 
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L-SHW-BV2-000240 NP-Attachment 2 Calculation 10080-UR(B)-487, Revision 3, “Site 
Boundary, Control Room and Emergency Response Facility Doses following a Loss-of- 
Coolant Accident based on Core Uprate, an Atmospheric Containment and Alternative 

Source Terms” 
(Nonproprietary Version) 

 
(363 pages follow) 

 
 



Page i 
CALCULATION

NOP-CC-3002-01 Rev. 05 

CALCULATION NO. 
10080-UR(B)-487 

[ ] VENDOR CALC SUMMARY  N/A 

N/A  

CLASS 2 This document contains proprietary, confidential and/or trade secret information of WECTEC LLC or its affiliates 
(“WECTEC”). No rights to such information or to this document are granted except in strict accordance with the 
terms and conditions of the agreement under which it was provided to you. Any unauthorized use of this document 
is prohibited. 

©2019 WECTEC LLC 
All Rights Reserved  

Governing NEP: NEPP 04-03 

  BV1      BV2       BV1/2     BV3       BVSWT   DB   PY 

Title/Subject: Site Boundary, Control Room and Emergency Response Facility Doses following a Loss-of-Coolant Accident 
based on Core Uprate, an Atmospheric Containment and Alternative Source Terms 

Category:   Active   Historical   Study Vendor Calc Summary:   Yes       No  

Classification:  Tier 1 Calculation   Safety-Related/Augmented Quality   Non-safety-Related 

Open Assumptions?:   Yes      No If Yes, Enter Tracking Number 

System Number: N/A 

Functional Location : N/A 

Commitments: None 

Initiating Documents: CR-2017-10857 

(PY) Calculation Type:   

(PY) Referenced In USAR Validation Database      Yes   No (PY) Referenced In Atlas?       Yes   No 

Computer Program(s) 
Program Name Version / Revision Category Status Description 

PERC2 V00 / L02 B Active Activity Transport and Consequence 

SW-QADCGGP (NU-222) V00 / L03 B Active Gamma-ray Trace Shielding Program 

Revision Record 

Rev. Affected Pages 
Originator 

(Print, Sign & Date) 
Reviewer/Design Verifier 

(Print, Sign & Date) 
Approver 

(Print, Sign & Date) 
3 All Keith Ferguson        3/19/2019 Joseph Baron               3/19/2019 Sreela Ferguson            3/19/2019 

Description of Change: As part of a Long Term Objective, the dose consequences at the Site Boundary and Control Room following 
a Loss-of Coolant Accident (LOCA) has been updated to facilitate relaxation of operational limits that currently affect plant operation; 
specifically to allow an increase in the allowable unfiltered in-leakage into the Control room Envelope. Also included is a review / 
update of all design input parameter values / references to reflect current plant design. 

Describe where the calculation will be evaluated for 10CFR50.59 and/or 10CFR72.48 applicability.  Regulatory Applicability 
Determination and 10CFR50.59 Screen 18-01776 is attached to this calculation 

Rev. Affected Pages 
Originator 

(Print, Sign & Date) 
Reviewer/Design Verifier 

(Print, Sign & Date) 
Approver 

(Print, Sign & Date) 
2 All Keith Ferguson          12/17/2015 Wu-Hung Peng          12/17/2015 Sreela Ferguson            12/17/15 

Description of Change: Initiating Document: 

Describe where the calculation will be evaluated for 10CFR50.59 applicability.   
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OBJECTIVE OR PURPOSE:  

The objective of this calculation is to determine the dose at the Exclusion Area Boundary (EAB), Low 
Population Zone (LPZ), Control Room (CR) and Emergency Response facility (ERF, includes the 
Technical Support Center (TSC)) at Beaver Valley Power Station (BVPS) following a postulated Loss of 
Coolant Accident (LOCA).  The analysis is based on a core power level of 2918 MWt (i.e., the uprated 
core thermal power level with margin for power uncertainty)  
 
The calculated dose is based on “Alternative Source Terms” per Regulatory Guide (RG) 1.183, 
Revision 0, increased allowable unfiltered inleakage into the Control Room Envelope (CRE), and current 
design input parameter values as provided by First Energy Nuclear Operating Company (FENOC) via 
DIN# 1, 48 and 49, and included as Attachments 1, 4 and 5 of this calculation.   
 

SCOPE OF CALCULATION/REVISION: 

As part of a Long Term Objective, and with the intent of providing operational margin, the BVPS design 
basis site boundary, control room and ERF dose consequence analyses are being updated to facilitate 
relaxation of certain operational limits that have significant effect on plant operation.   
 
To that end, Revision 3 herein investigates the impact of a proposed increase in the allowable unfiltered 
inleakage into the Control Room Envelope (CRE), on the dose consequences in the CR following a LOCA 
at Unit 1 or Unit 2.  Also, included in this effort is an assessment of the impact of the presence of the 
following, on the CR operator dose:  
 

a) Wall penetrations (previously not addressed) between the BVPS-2 CR Filter cubicle and the 
adjacent computer room which is located in the Control Room Envelope (CRE).  

b) Particulate air filters (intended for dust removal) in the CRVS recirculation air-conditioning system 
(specifically, Revision 3 is intended to demonstrate that the current model that does not address 
the presence of these dust filters, is bounding).  

 
In addition, the dose consequence to the occupant in the ERF /TSC is being updated to: 
 

a) Reflect the use of a conservative bounding approach with respect to the ERF ventilation filters.  
Specifically, similar to the previous revisions, Revision 3, does not credit the ERF ventilation 
system when calculating the inhalation dose.  However, unlike the previous revisions which 
addressed the stated filter efficiency when estimating the direct shine dose from the filter, Revision 
3, conservatively assumes that the intake and recirculation filters are 100% (or 0%) efficient, as 
deemed conservative.  Establishment of ERF/TSC habitability using the above approach will 
facilitate exemption of the ERF ventilation and filtration system from testing programs.  

b) Provide worst-case 30-day integrated dose estimates in a) the ERF (i.e., Room 143, corridor 
adjacent to the recirculation filter cubicles), and b) the TSC (Room 119).  

c) Include a dose contribution to ERF/TSC personnel due to daily passage through Room 112 
(Service Dock) when accessing / exiting the ERF/TSC (expected occupation: 10 minutes per day 
for the 30-day duration of the accident).  
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In summary, the objective of Revision 3 is to demonstrate continued compliance with the dose 
acceptance criteria of 10CFR50.67 (as modified by Table 6 of RG 1.183 R0) after taking into 
consideration the following:  
 

a) An increase in allowable unfiltered inleakage into the CRE (inclusive of that associated with ingress 
/egress) from 30 cfm to 165 cfm. 

b) The presence of wall penetrations between the BVPS-2 CR filter cubicle and the CRE.  
c) An investigation / demonstration that the current model that does not address the presence of 

particulate air filters (intended for dust removal) in the CRVS recirculation air-conditioning system, 
remains bounding. 

d) A bounding approach with respect to the ERF ventilation filters (specifically, not crediting the filters 
when calculating the inhalation dose, but conservatively assuming 100% (or 0%) efficiency, as 
deemed conservative, when addressing the direct shine dose). 

e) Worst-case 30-day integrated dose estimates in a) the ERF (i.e., Room 143, corridor adjacent to 
the recirculation filter cubicles), and b) the TSC (Room 119) 

f) Include a dose contribution to ERF/TSC personnel due to daily passage through Room 112 (Service 
Dock) when accessing / exiting the ERF/TSC (expected occupation: 10 minutes per day for the 30-
day duration of the accident) 

g) Review / Update (as needed) of all design input parameter values / references to reflect current 
plant design. 

SUMMARY OF RESULTS/CONCLUSIONS: 

The BVPS Site Boundary and Control Room doses due to radioactive material released following a LOCA 
will remain within the regulatory limits set by 10CFR50.67 and Regulatory Guide 1.183.  The ERF doses 
also remain within 5 Rem TEDE.   
 
Control Room 
The maximum 30-day integrated dose to the control room operator is 4.49 Rem TEDE.  This value is less 
than the regulatory limit of 5 Rem TEDE.   
 
Note:  

1. In accordance with current licensing basis, the CR dose estimates following a LOCA is based on 
the assumption that the CR a) is automatically isolated, and b) placed in emergency 
pressurization / filtration mode via manual operator action within 30 mins of the accident. 

2. As a result of scatter through wall penetrations between the BVPS-2 CR filter cubicle and the 
CRE, there is a hot spot near the north stairwell of 0.11 rem due to shine from the CRVS filters 
(vs the current maximum dose in the general areas of the CRE of 0.0634 rem).  (Refer to Table 
10 and Appendix D for detail) 

3. The current model that does not credit the presence of particulate air filters (intended for dust 
removal) in the CRVS recirculation air-conditioning system, is bounding. 

Emergency Response Facility  
The maximum 30-day integrated dose to personnel in the ERF (bounds the estimated dose in the TSC) 
is 4.02 Rem TEDE.  This value is less than the acceptance criteria of 5 Rem TEDE. 
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Note:  
1. In accordance with current licensing basis, the inhalation / submersion dose estimate following a 

LOCA does not credit the ERF structure / ventilation system 
2. The estimated dose includes a dose contribution to ERF/TSC personnel due to daily passage 

through Room 112 (Service Dock) when accessing / exiting the ERF/TSC (expected occupation: 
10 minutes per day for the 30-day duration of the accident) 

3. A bounding approach is utilized with respect to filter efficiency when estimating the dose due to 
direct shine from the intake and recirculation ventilation filters, i.e., use of 100% or 0% efficiency, 
as deemed conservative.  This approach provides a basis to eliminate the need for filter efficiency 
testing.  

Site Boundary 
The integrated dose to an individual located at any point on the boundary of the exclusion area for any 
2-hour period following the onset of the event is 16.62 Rem TEDE (t=0.5 hr to t=2.5 hr time window).  
This value is less than the regulatory limit of 25 Rem TEDE and remains unchanged from Revision 2. 
 
The integrated dose to an individual located at any point on the outer boundary of the low population 
zone for the duration of the release is 2.9 Rem TEDE.    This value is less than the regulatory limit of 25 
Rem TEDE and remains unchanged from Revision 2. 
 

LIMITATIONS OR RESTRICTIONS ON CALCULATION APPLICABILITY: 

NRC approval of the increase in the maximum allowable unfiltered inleakage into the CRE (inclusive of 
that associated with ingress /egress) from 30 cfm to 165 cfm. 
 

IMPACT ON OUTPUT DOCUMENTS: 

Unit 1 UFSAR: Sections 6.6 and 14.3.5, and associated tables, as needed 
Unit 2 UFSAR: Sections 6.4, 6.5.1, 6.5.2 and 15.6.5, , and associated tables, as needed   
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DESIGN VERIFICATION FORM 
 

Project Name: BVPS Control Room Dose Consequence Analyses 
Update Job Number: 7001041 

Verified Document No.: 10080-UR(B)-487 Revision: 3 

Verified Document Title: 

Site Boundary, Control Room and 
Emergency Response Facility Doses 
following a Loss-of-Coolant Accident based 
on Core Uprate, an Atmospheric 
Containment and Alternative Source terms 

Date Verified: 3/19/2019 

Verifier’s Name/Signature: Joseph Baron                                                        3/19/2019 

Lead Engr. Concurrence 
Name/Signature/ Date Sreela Ferguson                                                  3/19/2019 

Extent of Review: 
(entire document or not) 

Full 
 

Partial 
 

If partial, specify 
what was reviewed:       

Method of Review Design Review         Alternate Calculation/Analysis        Qualification Testing          

Incomplete or unverified portions of design: NA 

Consideration of known problems affecting the 
standard or previously proven design 
document: 

NA 

THE FOLLOWING QUESTIONS ARE SUMMARIZED. REFER TO NEPP 4-43 FOR COMPLETE REVIEW REQUIREMENTS. 
ADDRESS ADDITIONAL APPLICABLE REVIEWS IN COMMENT/JUSTIFICATION BLOCK AS NECESSARY. 

Design 
Reviews 

 
 
 

Inputs have been properly selected? Yes   No  

Assumptions are adequately described and reasonable? Yes   No  

Methodology, including computer programs, to assure the appropriateness of the overall approach, its 
implementation, and the correctness of the specific information and correlations utilized? Yes   No  

Inputs are correctly used in the document, including validity of references identified? Yes   No  

Design Output is reasonable compared to the inputs used? Yes   No  

Design Input and Verification Requirements for interfacing organizations are specified in design 
documents or in supporting procedures? Yes   No  

Administrative Check Of Format And Content Yes   No  

Comments/Justification (Identify comment subject and associated response.) 
The results of this calculation are based on the design input provided by FENOC  
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HISTORY OF REVISIONS 
 

Revision  Affected   
Number Sections Description of Revision 

0 N/A Original Issue 
 

1 ALL Revision 1 incorporated the impact of the changes in 
recirculation spray system operation incorporated as part of 
the resolution to GSI-191 and associated containment sump 
strainer modification, on the dose consequences following a 
design basis LOCA. 
 

2 ALL Revision 2 evaluated the impact of the following on the dose 
consequences reported in Revision 1.   
 

a) BVPS-2 RSGs/RRVCH  
b) Westinghouse NSAL 11-5 on the post-LOCA M&Es 

(and the consequent effect on the containment 
pressure / temperature transient).   

 
Updated values of affected parameters that adversely impact 
the dose consequences (i.e., containment spray coverage, 
maximum containment spray initiation time, aerosol and 
elemental iodine removal rates inside containment, initiation 
of sump water back leakage into the RWST, initiation of 
RWST releases to the environment) are identified in FENOC 
DIT-SGR2-0046-01 (Attachment 4). 
 
In addition, Revision 2 also incorporated Addendum 1 and 2 
of Revision 1 which assessed the dose consequence of 
changing the mechanism for adding a buffering agent to the 
post-LOCA sump water from chemical (NaOH) addition to the 
Quench spray, to use of NaTB baskets. 
 
Revision 2 also corrected a few unrelated inadvertent typos 
that existed in Revision 1.  
 

3 ALL Updated to address: 
 

a) An increase in allowable unfiltered inleakage into the 
CRE (inclusive of that associated with ingress /egress) 
from 30 cfm to 165 cfm. 

b) The presence of wall penetrations between the BVPS-
2 CR filter cubicle and the CRE.  
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c) An investigation / demonstration that the current model 
that does not address the presence of particulate air 
filters (intended for dust removal) in the CRVS 
recirculation air-conditioning system, remains 
bounding. 

d) A bounding approach with respect to the ERF 
ventilation filters (specifically, not crediting the filters 
when calculating the inhalation dose, but conservatively 
assuming 100% (or 0%) efficiency, as deemed 
conservative, when addressing the direct shine dose). 

e) Worst-case 30-day integrated dose estimates in a) the 
ERF (i.e., Room 143, corridor adjacent to the 
recirculation filter cubicles), and b) the TSC (Room 119) 

f) Include a dose contribution to ERF/TSC personnel due 
to daily passage through Room 112 (Service Dock) 
when accessing / exiting the ERF/TSC (expected 
occupation: 10 minutes per day for the 30-day duration 
of the accident) 

g) Review / Update (as needed) of all design input 
parameter values / references to reflect current plant 
design. 
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1.0 BACKGROUND / APPROACH  
 
1.1 Background 
 
BVPS-1 and 2 has implemented Alternative Source terms (AST) in accordance with Regulatory Guide 
1.183, Revision 0.  The dose consequences at the Exclusion Area Boundary (EAB), Low Population 
Zone (LPZ), Control Room (CR) and Emergency Response Facility (ERF) for a postulated Loss-of-
Coolant Accident (LOCA) based on AST methodology, Containment Conversion to atmospheric 
conditions, BVPS-1 Replacement Steam Generators (RSGs) and Extended Power Uprate (EPU) was 
originally documented in Revision 0. 
 
Revision 1: Subsequent to the implementation of AST, the operation of the recirculation spray system 
was modified as part of the resolution to GSI-191 and the associated containment sump strainer 
modification.  The associated changes in design input that directly impacted the dose consequences 
following a LOCA included the following: 
 

 Delayed initiation of recirculation sprays 
 Changes in sump water volume vs time 
 Sump water temperature at initiation of recirculation 
 Elemental iodine and aerosol fission product removal rates as a function of time 
 Fractional volumetric release from the RWST gas space as a function of time 

 
Addenda 1 and 2 of Revision 1 assessed the dose consequence of changing the mechanism for 
adding a buffering agent to the post-LOCA sump water from chemical (NaOH) addition to the Quench 
spray, to use of NaTB baskets in BVPS-2 and 1, respectively.  Since the NaTB baskets are to be filled 
to ensure an ultimate sump water pH of ≥ 7.0, there was no impact on the Revision 1 post-LOCA 
containment and ECCS leakage dose consequence models relative to iodine re-evolution.  However, 
the change in the sump pH transient did impact the BVPS-1 & 2 bounding post-LOCA iodine releases 
from the RWST; thus the effect of this modification on the dose consequences from the RWST back 
leakage pathway was evaluated in Addenda 1 and 2.  The referenced addenda concluded that the 
dose consequences documented in Revision 1 remain bounding. 
 
Revision 2 evaluated the impact of the following on the dose consequences reported in Revision 1.   
 

a) BVPS-2 Replacement Steam Generators (RSGs)/ Replacement Reactor Vessel Closure Head 
(RRVCH)  

b) Westinghouse NSAL 11-5 on the post-LOCA BVPS-2 M&Es (and the consequent effect on the 
containment pressure / temperature transient)   

 
Updated values of affected parameters that adversely impacted the dose consequences (i.e., 
containment spray coverage, maximum containment spray initiation time, aerosol and elemental 
iodine removal rates inside containment, initiation of sump water back leakage into the RWST, 
initiation of RWST releases to the environment) were identified in FENOC DIT-SGR2-0046-01 (DIN# 
47, Attach 5). 
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In addition, Revision 2 also incorporated Addendum 1 and 2 of Revision 1 which assessed the dose 
consequence of changing the mechanism for adding a buffering agent to the post-LOCA sump water 
from chemical (NaOH) addition to the Quench spray, to use of NaTB baskets. 
 
Revision 3: As part of a Long Term Objective, and with the intent of providing operational margin, the 
BVPS design basis site boundary and control room / ERF dose consequence analyses are being 
updated herein to facilitate relaxation of certain operational limits that have significant effect on plant 
operation.  To that end, Revision 3 investigates the impact of following on the dose consequences 
following a LOCA: 
 

a) An increase in allowable unfiltered inleakage into the CRE (inclusive of that associated with 
ingress /egress) from 30 cfm to 165 cfm.  This is intended to address the fact that recent CRE 
Tracer Gas Tests indicate unfiltered CRE inleakage that are in excess of the values used in the 
design basis dose consequence analyses. 
 

b) The presence of wall penetrations between the BVPS-2 CR filter cubicle and the CRE.  
 

c) An investigation / demonstration that the current model that does not address the presence of 
particulate air filters (intended for dust removal) in the CRVS recirculation air-conditioning 
system, remains bounding. 
 

d) A bounding approach with respect to the ERF ventilation filters (specifically, not crediting the 
filters when calculating the inhalation dose, but conservatively assuming 100% (or 0%) 
efficiency, as deemed conservative, when addressing the direct shine dose). 
 

e) Worst-case 30-day integrated dose estimates in a) the ERF (i.e., Room 143, corridor adjacent 
to the recirculation filter cubicles), and b) the TSC (Room 119). 
 

f) Include a dose contribution to ERF/TSC personnel due to daily passage through Room 112 
(Service Dock) when accessing / exiting the ERF/TSC (expected occupation: 10 minutes per 
day for the 30-day duration of the accident). 
 

g) Review / Update (as needed) of all design input parameter values / references to reflect current 
plant design. 

 
1.2 Approach 
Regulatory Guide (RG) 1.183 identifies the large break LOCA as the design basis case of the 
spectrum of break sizes for evaluating performance of release mitigation systems / containment and 
facility siting relative to radiological consequences.  
 
The BVPS design input parameters utilized in the LOCA analysis are provided via DIN# 1 (LOCA 
parameters), DIN# 48 (Control Room parameters) and DIN# 49 (ERF parameters).  The referenced 
DINs summarize the design input previously used in Revision 2 of this analysis, and that approved 
for use in Revision 3.     
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Per DIN# 1, BVPS has identified four activity release paths following a LOCA:  
 

(a) Containment Pressure Relief Line Release  
(b) Containment Leakage  
(c) ESF System Leakage  
(d) RWST back leakage 

 
WECTEC radiological consequence program PERC2 is used to calculate the Committed Effective 
Dose Equivalent (CEDE) from inhalation and the Deep Dose Equivalent (DDE) from submersion due 
to halogens and noble gases at the offsite locations and in the control room.  The models used to 
estimate the post-LOCA inhalation and submersion dose to the public or to the operator in the control 
room (CR) or the occupant in the Emergency Response Facility (ERF, includes the Technical Support 
Center), are described in the main body of the calculation.  A bounding analysis is performed, thus the 
results are applicable to both Unit 1 and 2. 
 
The dose contribution to the operator in the CR and the occupant in the ERF due to direct shine from 
post-LOCA external or contained sources, was originally developed in Revision 0, and documented in 
Appendix A and Appendix B, respectively.  As part of the Revision 1 update, Appendix A and B were 
completely revised to reflect the updated design input parameter values / fission product progression 
model associated with implementation of GSI-191. 
 
Revision 2, (developed in support of the BVPS-2 RSGs), did not update Appendix A and B.  Rather, 
the dose impact of the updated values of affected parameters (i.e., containment spray coverage, 
maximum containment spray initiation time, aerosol and elemental iodine removal rates inside 
containment, initiation of sump water back leakage into the RWST, initiation of RWST releases to the 
environment) was assessed in detail in Appendix C, and the results reported in the main body of the 
calculation. 
 
The methodology utilized in Revision 3 (which utilizes design inputs from DIN# 1, 48 and 49) remains 
the same as that used previously in Revision 2.  Note: 
 

 Review of DIN# 1, indicates that the LOCA activity release model and the plant design input 
values associated with the above release pathways remain unchanged for Revision 3.   

 Review of DIN# 48 indicates differences in the control room design input parameter values 
between that used in Revision 2, and that approved for use in Revision 3.  Specifically, changes 
include:  

o The value assumed for CR unfiltered inleakage  
o The maximum normal operation flowrate associated with unfiltered intake + inleakage 
o The value assumed for CR inleakage during it isolation/recirculation mode  
o The filtered emergency intake flow rate  
o The dimensions of the BVPS-2 HEPA filter  
o The presence of wall penetrations (previously not addressed) between the BVPS-2 CR 

Filter cubicle and the adjacent computer room which is located in the Control Room 
Envelope (CRE)  
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o Information with respect to the particulate air filters (intended for dust removal, 
previously not provided) in the CRVS recirculation air-conditioning system 

 DIN# 49 indicates differences in the ERF/TSC design input parameter values, between that 
used in Revision 2, and that approved for use in Revision 3.  Specifically, changes include 
updated values for the:  

o ERF Minimum Free Volume 
o ERF Maximum Recirculation flow rate 
o ERF Intake and Recirculation Filter efficiency (specifically, the use of conservative 

assumptions such that testing is not required) 
o Distance between the ERF and the Containment 
o Distance between the ERF and the RWST 
o ERF Intake filter dimensions 
o ERF Recirculation filter dimensions 
o Distance between the ERF Intake filter and personnel in the TSC 
o Distance between the ERF Recirculation filter and personnel in the TSC 
o Distance between the ERF Intake filter and personnel in Room 143 (corridor adjacent 

to the recirculation filter cubicle, previously not provided)  
o Distance between the ERF Recirculation filter and personnel in Room 143 (previously 

not provided) 
o Distance between the ERF Intake filter and personnel in Room 112 (previously not 

provided)  
o Distance / shielding between the ERF Recirculation filter and personnel in Room 112 

(previously not provided) 
o Occupancy time (previously not provided) for ERF/TSC personnel due to daily 

passage through Room 112 (Service Dock) when accessing / exiting the ERF/TSC 
 
Except as noted, Revision 3 does not update Appendix A, Appendix B or Appendix C.   
 
CR & ERF Direct Shine doses:  
 

 The dose contribution from the BVPS-2 HEPA filters to an operator in the Control Room 
(originally developed in Appendix A, and updated in Appendix C), has been updated to reflect 
the design inputs provided by DIN# 48.  The new assessment is documented in Appendix D.  

 The dose contribution from the ERF ventilation filters to an occupant in the ERF/TSC 
(originally developed in Appendix B, and updated in Appendix C), has been updated to reflect 
the design inputs provided by DIN# 49.  The new assessment is documented in Appendix E.   
In addition, the impact of shorter estimated distances between the ERF/TSC and the 
containment and RWST sources on the estimated doses (originally developed in Appendix A, 
and updated in Appendix C), is also addressed in Appendix E. 
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CR & ERF Inhalation / Submersion doses: 
 

 Computer runs from Appendix C that are impacted by the changes in design input parameters 
provided via DIN# 48 (CR) are updated, and the results reported in the main body of the 
analysis. 

 The dose in the ERF due to inhalation / submersion was conservatively estimated on the roof 
of the ERF (i.e., no credit was taken for the ERF ventilation system /structure).  Consequently, 
the updated input provided via DIN# 49 will not impact the inhalation/submersion doses to the 
ERF.  

EAB/LPZ Doses: 
 
As noted earlier, since DIN# 1 does not affect the LOCA activity release model and the plant 
design input values associated with the release pathways, the inhalation / submersion doses at 
the EAB / LPZ remain unchanged from Revision 2. 

 
Dose Calculation Methodology 
 
1. Inhalation and Submersion Doses from Airborne Radioactivity 
 
WECTEC radiological consequence program PERC2 is used to calculate the Committed Effective 
Dose Equivalent (CEDE) from inhalation and the Deep Dose Equivalent (DDE) from submersion due 
to halogens, noble gases and other nuclides transported to offsite locations and in the control room.  
The CEDE is calculated with dose conversion factors from DIN# 24, which uses the methodology 
provided in ICRP-30.  The committed doses to other organs due to inhalation of halogens, particulates 
and noble gas daughters are also calculated.  PERC2 is a multiple compartment activity transport 
code with the dose model consistent with the regulatory guidance.  The decay and daughter build-up 
during the activity transport among compartments and the various cleanup mechanisms are included. 
 
The PERC2 activity transport model, first calculates the integrated activity (using a closed form 
integration solution) at the offsite locations and in the control room air region, and then calculates the 
cumulative doses as described below: 
 
Committed Effective Dose Equivalent (CEDE) Inhalation Dose - The dose conversion factors by 
isotope and internal organ type are applied to the activity in the air space of the control room, or at 
the EAB/LPZ.  The exposure is adjusted by the appropriate respiration rate and occupancy factors 
for the CR dose at each integration interval as follows: 
 

Dh(j) = A(j)    h(j)    C2    C3   CB   CO    
 
Where: 
Dh(j) = Committed Effective Dose Equivalent (rem) from isotope j 
A(j) = Integrated Activity (Ci-s/m3) 
h(j) = Isotope j Committed Effective Dose Equivalent (CEDE) dose conversion 
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factor (mrem/pCi) based on Fed. Guidance Report No.11, Sept. 1988 (DIN# 24) 
C2 = Unit conversion of 1x1012 pCi/Ci 
C3 = Unit conversion of 1x10-3 rem/mrem 
CB = Breathing rate (m3/s) 
CO = Occupancy factor 

 
Deep Dose Equivalent (DDE) from External Exposure - According to the guidance provided in Section 
4.1.4 and Section 4.2.7 of RG 1.183, R0 (DIN# 2), the Effective Dose Equivalent (EDE) may be used 
in lieu of DDE in determining the contribution of external dose to the TEDE if the whole body is 
irradiated uniformly. The EDE in the control room is based on a finite cloud model that addresses 
buildup and attenuation in air. The dose equation is based on the assumption that the dose point is at 
the center of a hemisphere of the same volume as the control room.  The dose rate at that point is 
calculated as the sum of typical differential shell elements at a radius R.  The equation utilizes, the 
integrated activity in the control room air space, the photon energy release rates per energy group 
from activity airborne in the control room based on using the isotopic gamma energy library data 
developed in DIN# 50 based on DIN#s 23 and 22, and the ANSI/ANS 6.1.1-1991 "Neutron and 
Gamma-ray Fluence-to-dose Factors", DIN# 7. 
 
The Deep Dose Equivalent at the EAB and LPZ locations is very conservatively calculated using the 
semi-infinite cloud model outlined in TID-24190 (DIN# 8), Section 7-5.2, Equation 7.36, where 1 rad is 
assumed to be equal to 1 rem. 
 
D (x,y,0) rad = 0.25 EBAR  (x,y,0) 
EBAR   = average gamma energy released per disintegration (Mev/dis) 
    is based on the isotopic gamma energy data developed in DIN# 50 
 (x,y,0)  = concentration time integral (Ci-sec/m3) 
0.25   = [1.11  1.6x10-6  3.7x1010] / [ 1293  100  2] 

Where: 
1.11   = ratio of electron densities per gm of tissue to per gm of air 
1.6x10-6 (erg/Mev) = number of ergs per Mev 
3.7x1010 (dis/sec-Ci) = disintegration rate per curie 
1293 (g/m3)  = density of air at S.T.P. 
100   = ergs per gram per rad 
2   = factor for converting an infinite to a semi-infinite cloud 
 

2. Direct Shine Dose from External and Contained Sources 
 
Point kernel shielding computer program SW-QADCGGP is used to calculate the deep dose 
equivalent (DDE) in the control room, ERF/TSC due to external and contained sources.  The 
calculated DDE is added to the inhalation (CEDE) and the submersion (EDE) dose due to airborne 
radioactivity to develop the final TEDE.  Conservative build-up factors are used and the geometry 
models are prepared to ensure that un-accounted streaming/scattering paths were eliminated.  The 
dose albedo method with conservative albedo values is used to estimate the scatter dose in situations 
where the scattering contributions are potentially significant.  ANSI/ANS 6.1.1-1977 "Neutron and 
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gamma-ray flux-to-dose-rate factors" is used to convert the gamma flux to the dose equivalent rate.  
(See Appendix A, B, D and E for details) 
 
EAB 2-hour worst case window  
 
Similar to Revision 0, to establish the dose to an individual located at any point on the boundary of 
the exclusion area, for any 2-hour period following the onset of the postulated LOCA, Revision 1 
utilized the following approach: 
 

 The integrated dose at various times after a LOCA was calculated with PERC2 for each of the 
four release pathways (i.e., containment atmospheric vacuum relief line leakage, containment 
penetration leakage, ESF leakage and RWST back leakage).  

 A polynomial expression was then developed to express the cumulative integrated dose, for 
each of the release pathways using the doses calculated with PERC2 as discussed in step 
above.  (The equations allow the dose per pathway to be calculated at any time after the 
LOCA external to the Activity Transport and Dose Code PERC2) 

 The cumulative integrated dose versus time for the containment leakage pathway and the 
combined ESF/RWST back leakage pathway was then calculated at increments of 0.1 hours 
post LOCA for each of the four pathways using the polynomial expressions. 

 The dose from all pathways at each 0.1 hours increment was then added to establish the total 
dose (TEDE in units of rem) versus time after LOCA at equal 0.1 hour increments. 

 The 2-hour dose at a time x (for x  2.1) was then calculated by subtracting the dose at a time 
(x 2 hrs) from any time x  2.1 hours after the LOCA.  The worst case 2-hour window dose 
can then be established by comparing the moving 2-hour dose calculated at each 0.1 hour 
increment.  For example, the two-hour window TEDE dose that ends at 2.5 hours is the TEDE 
dose at 2.5 hours minus the TEDE dose at 0.5 hours after LOCA. 

 
To facilitate analysis simplification, Appendix “C” of Revision 2 demonstrated that the worst case dose 
window defined by Revision 1 remained valid without re-performing the above tasks to establish the 
worst case 2-hr window. 
 
It is noted that the assessment documented in Appendix C for the site boundary, remains valid for 
Revision 3 since DIN# 1 does not affect the Revision 2 design input parameter values associated 
with quantity, concentration, isotopic mix, timing or location of the post-LOCA radioactivity releases / 
site boundary receptors.    
 
In addition, since the direct shine dose at the EAB from contained sources such as the containment 
and RWST is negligible the TEDE is based solely on the CEDE and DDE from inhalation and 
submersion, respectively. 
 
Containment Pressure Relief Line Release  
 
It is assumed that the containment pressure relief line is operational at the initiation of the LOCA and 
that the release is terminated as part of containment isolation.  In accordance with DIN# 2, 100% of 
the radionuclide inventory in the RCS liquid, assumed to be at Technical specification levels, is 
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released to the containment at T = 0 hours.  It is conservatively assumed that 100% of the released 
volatiles (i.e., the noble gases and the halogens), are instantaneously and homogeneously mixed in 
containment atmosphere.  Containment pressurization (due to the RCS mass and energy release), 
combined with the relief line cross-sectional area, results in a 2200 scfm release of containment 
atmosphere (based on BVPS-1, equivalent release from BVPS-2 is 1600 scfm), to the environment 
over a period of 5 seconds (i.e., prior to containment isolation).  Since the release is assumed to be 
isolated within 5 seconds after the LOCA, i.e., before the onset of the gap phase release assumed to 
be at 30 seconds, no fuel damage releases are postulated.   
 
Per DIN# 2, the chemical form of the iodine released from the RCS is assumed to be 97% elemental 
and 3% organic.  The containment pressure relief line is routed to the Process Vent which is located 
on top of the BVPS-1 Cooling Tower.  However, since the associated piping is non-seismic, it is 
conservatively assumed that the release occurs at containment wall.  See Figure 2 for activity 
transport diagram. 
 
No credit is taken for processing this release via the safety related ventilation exhaust and filtration 
system that services the areas contiguous to containment; i.e.; the Supplementary Leak Collection 
System (SLCRS) filters.  To ensure bounding values, the atmospheric dispersion factors utilized for 
this release reflects the worst value between the containment wall release point and the SLCRS 
release point for 0-2 hr time period. 
 
Containment Leakage  
 
The inventory of fission products in the reactor core available for release via containment leakage 
following a LOCA is based on DIN# 9 which represents a conservative equilibrium reactor core 
inventory of dose significant isotopes, assuming maximum full power operation at a core power level 
of 2918 MWt, and taking into consideration fuel enrichment and burnup. 
 
In accordance with DIN# 2, the fission products released from the fuel are assumed to mix 
instantaneously and homogeneously throughout the free air volume of the primary containment as it 
is released from the core.   
 
Containment sprays are utilized as one of the primary means of fission product cleanup following a 
LOCA.  BVPS design includes a containment quench spray and a containment recirculation spray 
system at each of the units.  Following post LOCA containment pressurization, the quench spray 
system is automatically initiated by the CIB signal, and injects cooling water from the refueling water 
storage tank (RWST), into the containment, via the quench spray system spray headers.  Based on 
an assumption of a LOOP coincident with the LOCA, the quench spray is assumed to be initiated at 
77.4 seconds (max time for either unit), and is available until depletion of the RWST inventory.  
Recirculation spray starts on a specified RWST level; consequently the recirculation spray initiation 
time is dependent on the accident scenario.  For purposes of conservatism, the model is based on a 
scenario that maximizes the delay in start of the recirculation spray.  Recirculation spray is assumed 
to start at 3855 secs (value based on BVPS-2, the BVPS-1 value is 2080 secs, DIN# 1, DIN# 10, pg.4 
& pg. 5).  The recirculation spray system takes suction from the containment sump and provides 
recirculation spray inside containment via the recirculation spray headers.  Credit for recirculation 
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spray is taken up to 96 hrs post-LOCA (DIN# 1, 10).  Elemental iodine and aerosol spray removal 
lambdas are developed in DIN# 10; details of the spray system configuration / operation parameters 
used to develop the fission product cleanup following a LOCA are provided in DIN# 10. 
 
Mixing of the “effectively” sprayed volume of containment with the unsprayed volume of the 
containment also facilitates the cleanup.  In order to quantify the effectiveness of the containment 
spray systems, the volume fraction of containment that is effectively sprayed, and the mixing rate 
between the effectively sprayed and unsprayed volumes are quantified. 
 
Fission Product Cleanup 
 
In the effectively sprayed region, fission product cleanup is actively accomplished by the quench and 
recirculation spray systems and passively by transport of particulates to the spray droplets and heat 
sink surfaces as a result of steam condensation on these surfaces. 
 
Aerosol deposition rates in the sprayed and unsprayed region are obtained from DIN# 10 and 
envelope BVPS 1 & 2. 
 
Per DIN# 10, the elemental iodine removal rate in the sprayed region is limited to 4.1075 hr-1 (due to 
plateout) until sprays are initiated.  After sprays are initiated the elemental iodine is conservatively 
assumed to be removed from the sprayed region at the same rate as the aerosols except the spray 
deposition for elemental iodine is limited to 20 hr-1.  The 0.5358 hr-1 plateout is valid during the spray 
period.  Therefore, the maximum rate credited for elemental iodine removal in the sprayed region at 
any time after LOCA is 20 hr-1 + 0.5358 hr-1 = 20.5358 hr-1.  No credit for elemental Iodine removal is 
taken in the unsprayed region as the rate is insignificant. 
 
Radiological Transport Model 
 
As noted earlier, the fission products released from the fuel are assumed to mix instantaneously and 
homogeneously throughout the free air volume of the primary containment as it is released from the 
core.  In accordance with RG 1.183 (DIN# 2), two fuel release phases are considered for DBA 
analyses: (a) the gap release, which begins 30 seconds after the LOCA and continues for 30 minutes 
and (b) the early In-Vessel release phase which begins 30 minutes into the accident and continues 
for 1.3 hours.  
 
Per DIN# 2, the core inventory release fractions, by radionuclide groups, for the gap and early in-
vessel damage are as follows: 
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TABLE 1 
LOCA Core Activity Release Fraction Information (DIN# 1, TBL 1, items 4, 5 and 6) 

 

Group 
Gap     Release 
phase 

Early In-Vessel 
Release phase Nuclides 

Noble Gas 0.05* 0.95* Xe, Kr, Rn, H 

Halogens 0.05 0.35 I, Br 

Alkali Metals 0.05 0.25 Cs, Rb 

Tellurium Group  0.05 Te, Sb, Se, Sn, In, Ge, Ga, Cd, As, 
Ag 

Barium, Strontium  0.02 Ba, Sr, Ra 

Noble Metals  0.0025 Ru, Rh, Pd, Mo, Tc, Co 

Cerium Group  0.0005 Ce, Pu, Np, Th, U, Pa, Cf, Ac 

Lanthanides  0.0002 La, Zr, Nd, Eu, Nb, Pm, Pr, Sm, Y, 
Cm, Am, Gd, Ho, Tb, Dy 

* Note that the core release fractions to the free volume of containment listed above in Table 1 apply to the core 
release fractions to the sump except that noble gases are excluded, i.e., noble gas fractions are zero per RG 
1.183 R0 and DIN# 1, TBL 1 items 7 and 8. 
 
Note that the groupings above were expanded from that in RG 1.183 to address isotopes in the core 
with similar characteristics; the added isotopes are in bold font. 
 
Since the BVPS long term sump pH is controlled to a value of 7 and greater (DIN# 1), the chemical 
form of the radioiodine released from the fuel is assumed to be 95% cesium iodide (CsI), 4.85% 
elemental iodine, and 0.15% organic iodine.  With the exception of noble gases, elemental and 
organic iodine, all fission products released are assumed to be in particulate form. (DIN# 2) 
 
In accordance with DIN# 2, the activity released from the core during each release phase is modeled 
as increasing in a linear fashion over the duration of the phase.  The release into the containment is 
assumed to terminate at the end of the early in-vessel phase, approximately 1.8 hours after the LOCA.   
 
The removal of particulate and elemental iodine in the containment is based on DIN# 10.  In the 
“effectively” sprayed region (minimum value of 60% of containment, U2 value) the activity transport 
model takes credit for aerosol removal due to steam condensation and via containment recirculation 
and quench sprays based on spray flowrates associated with minimum ESF.  It considers mixing 
between the effectively sprayed and unsprayed regions of the containment, reduction in airborne 
radioactivity in the containment by concentration dependent aerosol removal lambdas, and isotopic 
in-growth due to decay.   
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Since, using SRP 6.5.2 (DIN# 12) methodology, the calculated elemental iodine spray removal 
lambdas are greater than 20 hr-1, it is conservatively assumed that the sprays remove the elemental 
iodine at the same rate as the aerosols when the aerosol removal rates are less than 20 hr-1, and at 
20 hr-1 when the aerosol removal rate is greater than 20 hr-1. In the effectively sprayed region, a 
plateout coefficient of 0.5358 hr-1 is calculated for BVPS. This allows a maximum elemental iodine 
removal rate in the effectively sprayed region, during the spray period, of 20.5358 hr-1. 
 
In the unsprayed region, the aerosol removal lambdas reflect gravitational settling.  Since the 
elemental iodine removal lambdas are negligible in the unsprayed region of containment the dose 
model conservatively neglects elemental iodine removal in the unsprayed region. 
 
Per DIN# 2, since the spray removal coefficients are based on calculated time dependent airborne 
aerosol mass, there is no restriction on the DF for particulate iodine.  The maximum DF for elemental 
iodine is based on SRP 6.5.2 and is limited to a DF of 200.  For BVPS, this DF value is reached for 
the elemental iodine at approximately 6.31 hours after the accident. 
 
Mixing between the “effectively” sprayed and unsprayed regions of the containment is assumed for 
the duration of the accident.  Though higher mixing rates are expected, the dose analysis 
conservatively assumes a mixing rate of 2 unsprayed volumes per hour in accordance with the default 
value noted in SRP 6.5.2.  
 
BVPS design includes chemical addition to the post-LOCA sump water via use of NaTB baskets to 
ensure a long term sump pH equal to or greater than 7.0.  Long-term production of acids (HCl and 
HNO3), by irradiation is included in determining the long term sump pH.  Long-term retention of iodine 
in sump liquids is strongly dependent on the sump pH.  The dose analysis does not address iodine 
re-evolution as a sump pH of  7 is achieved within 16 hours after the LOCA and maintained for the 
duration of the accident. (DIN# 1)  The definition of long term as it relates to sump pH and iodine re-
evolution post LOCA is addressed in NUREG/CR 5732 (DIN# 13).  
 
Radioactivity is assumed to leak from both the sprayed and unsprayed region to the environment at 
the containment technical specification leak rate for the first-day, and half that leakage rate for the 
remaining duration of the accident (i.e., 29 days).  No credit is taken for processing the containment 
leakage via the safety related ventilation exhaust and filtration system that services the areas 
contiguous to containment; i.e.; the Supplementary Leak Collection System (SLCRS) filters.  To 
ensure bounding values, the atmospheric dispersion factors utilized for the containment release path 
reflects the worst value between the containment wall release point and the SLCRS release point for 
each time period. (see Figure 3 for activity transport model diagram). 
 
ESF and RWST Back-Leakage 
 
Per DIN# 2, with the exception of noble gases, all the fission products released from the core in the 
gap and early in-vessel release phases are assumed to be instantaneously and homogeneously 
mixed in the primary containment sump water at the time of release from the fuel.  Per DIN# 1, the 
minimum sump mass increases to a steady state minimum value of 2,683,700 lbm, two hours after 
the LOCA.  In accordance with DIN# 1, three sump volume values can be utilized in the transport 
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model.  Up to the first half hour after the LOCA, the sump volume is about 42% of the final value.  For 
the next one and a half hours the sump volume is about 56% of the final value.  For the remainder of 
the accident the steady state minimum sump volume can be utilized.  To minimize model changes 
(since the changes are negligible), and similar to Revision 2, Revision 3 conservatively continues to 
use the Revision 1 values for sump volume (i.e., a steady state minimum sump volume of 
2,680,000 lbm two hours after the LOCA, with a sump volume of 40% of the final value during the 
first half hour, and 56% of the final value during the next one and a half hours) - see Assumption 4 
for detail. 
 
In accordance with Regulatory Guide 1.183, with the exception of halogens, all radioactive materials 
in the recirculating liquid are assumed to be retained in the liquid phase. The subsequent 
environmental radioactivity release is discussed below: 
 
ESF leakage:   
 
Equipment carrying sump fluids and located outside containment are postulated to leak at twice the 
surveillance limit of 5700 cc/hr (BVPS-1 value, BVPS-2 value is 2134 cc/hr) into the Auxiliary Building.  
Per DIN# 1, ESF leakage is expected to start at initiation of the recirculation mode which, at BVPS is 
conservatively assumed to be at 1200 seconds (bounding for both units).  Note that due to the long 
term nature of this release, minor variations in the start time of this release will not significantly impact 
the resultant doses.  Per DIN# 1, the peak sump water temperature after 20 minutes is 250oF.  As 
noted in Regulatory Guide 1.183, the fraction of total iodine in the liquid that becomes airborne should 
be assumed to be equal to the fraction of the leakage that flashes to vapor. The flash fraction, (using 
Regulatory Guide 1.183 methodology) associated with this temperature is calculated to be less than 
10%.  Consequently, in accordance with Regulatory Guide 1.183, 10% of the halogens associated 
with this leakage is assumed to become airborne and are exhausted (without mixing and without 
holdup) to the environment via the SLCRS vent located on top of Containment.  In accordance with 
DIN# 2, the chemical form of the iodine released from the sump water is 97% elemental and 3% 
organic.  No credit is taken for the SLCRS filters.  See Figure 4 for activity transport model diagram.  
 
RWST Back-leakage:   
 
Sump water back-leakage into the RWST (located in the Yard) is postulated to occur at twice the 
surveillance limit of 1 gpm, to be released directly to the environment via the RWST vent (DIN# 1). 
As discussed in DIN# 17, a significant portion of the iodine associated with the RWST back-leakage 
is retained within the tank due to equilibrium iodine distribution balance between the RWST gas and 
liquid phases (i.e., a time dependent iodine partition coefficient).  
 
Per DIN# 1, for BVPS-1, sump water begins to leak into the RWST at 1768 seconds after the LOCA.  
At 3039 seconds, the iodine begins to flow out of the RWST and disperses to the environment.  
 
The RWST iodine and noble gas release rate coefficients provided in DIN# 17 are bounding for Units 
1 and 2.  As discussed in the Revision 0 analysis, the iodine and noble gas releases from the RWST, 
were conservatively assumed to be twice the RWST iodine release fraction vs time developed in 
Revision 3 of DIN# 17.  These conservative iodine release fractions from DIN# 17, Revision 3 were 

Proprietary Information in [      ] Removed L-SHW-BV2-000240 NP-Attachment 2 

FlrstEne!JlY 



 

 Page 13 

CALCULATION COMPUTATION 
 

NOP-CC-3002-01 Rev. 05   

CALCULATION NO.:   10080-UR(B)-487 

 

 

REVISION:  3 

 

 

CLASS 2 
Proprietary, Confidential and/or Trade Secret Information © 2019 WECTEC LLC. All rights reserved. 

   

considered the “design” release fractions, and subsequent revisions of the dose consequence 
analyses herein have continued to use these “design” values since they are greater than the more 
rigorously calculated Unit 1 and 2 “bounding” release fractions developed in the subsequent revisions 
of DIN# 17.   Appendix “C” of Revision 2 of this analysis demonstrated that retaining the “design” 
RWST environmental release fractions remains conservative when compared to dose consequences 
estimated using the Unit 1 and 2 “bounding” release fractions calculated in Revision 6, Addendum 1 
of DIN# 17 (reflects BVPS-2 RSGs/RRVCH taking into consideration impact of NSAL 11-5 on BVPS-
2).  
 
It is noted that the Unit 1 data used in DIN# 17, Revision 6, Addendum 1 but did not address NSAL-
11-5, although the Unit 2 data (was based on the RSGs) and included the methodology correction 
discussed in NSAL-11-5.  DIN# 17, Revision 6, Addendum 2 addressed the impact of the increased 
BVPS-1 LOCA M&E releases due to NSAL-11-5 and the potential for continued use of Original Steam 
Generators at BVPS-2.  It concluded that the associated impact on the “bounding” release fractions 
calculated in DIN# 17, Revision 6, Addendum 1, will not impact the “design” RWST noble gas and 
iodine release rates used in dose consequence analyses. 
 
Consequently, this analysis will continue to use twice the RWST iodine and gaseous release fractions 
vs time developed in Revision 3 of DIN# 17, i.e., the “design” values.  Thus, the release fractions 
utilized herein remain the same as used in Revision 1.   
 
In accordance with DIN# 2, environmental airborne iodine activity resulting from RWST back-leakage 
is assumed to be 97% elemental and 3% organic.  In the dose model, this phenomenon is modeled 
using a series of effective environmental release rate lambdas from the RWST vent. These release 
rates are provided in Table 3.  See Figure 5 for the activity transport model diagram.  
 
Control Room Design / Operation / Transport Model 
 
Control Room Design / Operation 
 
Beaver Valley Power Station is served by a single control room that supports both Units. The joint 
control room is serviced by two ventilation intakes, one assigned to BVPS-1 and the other to BVPS-
2.  These air intakes are utilized for both the normal as well as the accident mode.   
 
During normal plant operation, both ventilation intakes are operable providing a total supply of 1250 
cfm of unfiltered outside air makeup which includes all potential inleakage and uncertainties (Note: 
this value is the total for both U1 and U2 intakes with margin; it includes the intake flow and all 
unfiltered inleakage (including that associated with ingress / egress and all potential inleakage) with 
uncertainties). (DIN# 48) 
 
The containment high-high pressure (CIB) signals from either unit initiate the BVPS-2 control room 
emergency ventilation system.  In the event one of the BVPS-2 trains is out of service, and the second 
train fails to start, operator action will be utilized to initiate the BVPS-1 control room emergency 
ventilation system. 
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The CR emergency pressurization intake filter has an efficiency of 99% for particulates, and 98% for 
elemental and organic iodine (DIN# 48).  Filtration of the Control Room ventilation recirculation flows 
during all modes of operation by particulate air filters (intended for dust removal) in the CRVS 
recirculation air-conditioning system, is not credited.   
 
The control room emergency filtered ventilation intake flow varies between 800 to 1000 cfm, which 
includes allowance for measurement uncertainties (DIN# 48).  The control room unfiltered inleakage 
during the emergency pressurization mode is conservatively assumed to be 165 cfm (includes 10 cfm 
unfiltered inleakage due to ingress / egress) to reflect the results of tracer gas testing in the 
pressurized mode, and to also accommodate margin for potential future deterioration. 
 
Control Room Transport Model 
 
Since the BVPS control rooms (CR) are contained in a single control room envelope, they are 
modeled as a single region.  Isotopic concentrations in areas outside the control room envelope are 
assumed to be comparable to the isotopic concentrations at the control room intake locations.  To 
support development of bounding control room doses, the most limiting /Q associated with the 
release point / receptor for an event in either unit, is utilized. 
 
To provide operational margin, and in accordance with DIN# 48, the analysis herein assumes that 
during normal plant operation, the BVPS-1 & BVPS-2 unfiltered intake plus inleakage is a maximum 
of 1250 cfm (total for both Units).  This maximum normal operation unfiltered inflow to the CR is an 
analytical upper bound value that is intended to include a) the CR intake flow rate (including test 
measurements uncertainties), b) all unfiltered inleakage and c) a 10 cfm allowance for ingress / 
egress.  The above value bounds the test results of BVPS 1/2 Procedure 3BVT 1.44.05 via Order 
200699902.  See Section 3, Assumption 8 for additional details. 
 
The control room post-accident ventilation model utilized in the dose analysis corresponds to an 
assumed "single intake" which utilizes the worst case atmospheric dispersion factor (/Q) from 
release points associated with accidents at either unit, to the limiting control room intake. The 
atmospheric dispersion factors for the various combinations of release point / receptor applicable for 
a LOCA, at BVPS-1 and BVPS-2, are provided in Table 8. 
 
Based on DIN# 48, the atmospheric dispersion factors associated with control room inleakage are 
assumed to be the same as those utilized for the control room intake. (Also, see Assumption 9) 
 
A LOCA is expected to initiate a containment high-high pressure signal (i.e., CIB).  Current plant 
design will automatically isolate the control room and initiate control room pressurization via the 
BVPS-2 control room emergency ventilation system (CREVS) upon receipt of a CIB signal from either 
unit.  The BVPS-2 CREVS is safety-related, fully automated, and fully compliant with all relevant 
regulatory requirements.  In the unlikely event that neither of the BVPS-2 trains can be put in service, 
operator action may be utilized to initiate the BVPS-1 control room filtered emergency pressurization 
system.  This unlikely scenario is utilized in accident analysis to allow flexibility in taking out a BVPS-
2 CREVS train for maintenance. 
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Taking into account Loss of Offsite Power (LOOP), the maximum estimated delay in attaining control 
room isolation after receipt of a CIB signal is 77 seconds which accounts for delays due to diesel 
start, sequencing and damper movement/re-alignment.   
 
CREVS Train A fan is expected to get a start signal at T=90 secs. Considering the CREVS time delay 
relay setting for Train B fan start, plus fan acceleration time, the total auto start delay is estimated to 
be 137 sec. (DIN# 1, Item 50)  However, per DIN# 1, since the analysis is intended to be bounding 
for an event at either unit, no credit is taken for automatic initiation of the BVPS-2 control room 
emergency ventilation system, rather it is assumed that operator action will be necessary to initiate 
the control room emergency filtered pressurization system, and that a pressurized control room will 
be available within T=30 minutes.  
 
Unfiltered inleakage into the control room post-LOCA while it remains isolated (and in a recirculation 
mode), during the time period t=77 secs to t=30 mins, is 450 cfm. (DIN# 48) 
 
For reasons outlined below, the dose model uses the minimum filtered intake flow rate of 800 cfm in 
the pressurized mode as it is considered to be more limiting. Although the intake of radioisotopes is 
higher at the larger intake rate of 1000 cfm, it is small compared to the radioactivity entering the 
control room, in both cases, due to unfiltered inleakage.  Consequently, the depletion of airborne 
activity in the control room via the higher exhaust rate of 1000 cfm make the lower intake rate of 800 
cfm more limiting from a dose consequence perspective.  This argument holds true because the 
CEDE from inhalation is far more limiting than the DDE from immersion which is principally from noble 
gases. 
 
Control Room Dose due to Direct Shine from the External Cloud and Contained Sources  
 
The dose contribution in the control room due to direct shine from the external cloud and from all 
contained sources (for both bulk shielding and through penetrations), was originally addressed in 
Appendix A.  The external cloud contribution includes containment leakage, ESF leakage and RWST 
back-leakage.   The contained sources include direct shine from the: 
 

 Containment Structure (skyshine dose is insignificant due to associated soft photons, and the 
2 ft concrete roof/walls of the control room),  

 Cable spreading room airborne source below the Unit 2 portion of the combined control room 
through floor penetrations,  

 Cable tray mezzanine airborne source below the Unit 1 portion of the combined control room 
through floor penetrations,  

 Control room emergency ventilation intake filters, and  
 Radiation source inside the RWST due to sump water back leakage.   

 
As part of the Revision 2 update, the control room operator dose from the external cloud and 
contained sources previously developed in Appendix A, was adjusted for BVPS-2 RSGs/NSAL 11-5 
in Appendix C.   
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In Revision 3, DIN# 48 updates some of the design input parameter values that could affect the direct 
shine dose from the CRVS filters.  Specifically: 
 

 DIN# 48 reduces the maximum filter intake rate from 1030 cfm to 1000 cfm. 
 

 DIN# 48 updates the dimensions of the BVPS-2 emergency HEPA filters from 27-1/2” x 25-
3/4“ x 7-3/4” are 24” x 24” x 11.5” cm.   

 

 DIN# 48 provides information regarding the presence of wall penetrations between the BVPS-
2 CR filter cubicle and the CRE.   

 
Revision 3, Appendix D addresses the dose impact due to scatter through wall penetrations between 
the BVPS-2 CR filter cubicle and the CRE.  Appendix D also assesses the effect of filtration of the 
Control Room ventilation recirculation flows during all modes of operation by particulate air filters 
(intended for dust removal) in the CRVS recirculation air-conditioning system, and demonstrates that 
the current model that does not address the presence of particulate air filters in the CRVS recirculation 
air-conditioning system, is bounding. (i.e., confirms that the associated reduction in the 
inhalation/submersion dose compensates the for the added dose due to direct shine from the activity 
accumulated on the air-conditioning filters) 
 
The maximum control room operator dose following a LOCA at either unit is presented in Section 7. 
 
Emergency Response Facility Emergency Ventilation Design and Operation  
 
In accordance with DIN# 49, BVPS is served by a single Emergency Response Facility (ERF) that 
supports both units.  The ERF houses the Technical Support Center. During normal plant operation, 
the ERF ventilation intake flow of 3800 cfm (+/-10% for uncertainty) is processed through a HEPA 
filter.  Unfiltered inleakage during normal operation is estimated at 2090 cfm.   
 
Following a LOCA, the ERF is manually isolated and switched to an emergency filtered recirculation 
mode between T=30 mins to T=60 mins.  The ERF emergency ventilation recirculation flowrate could 
be operating at its maximum value of 7200 cfm (+/-10%).  The ERF emergency mode processes the 
ventilation flow through charcoal and HEPA filters.  The unfiltered inleakage into the ERF during the 
emergency mode is estimated to be 910 cfm which includes 10 cfm for ingress and egress. (DIN# 
49) 
 
However, for the purposes of demonstrating habitability, no credit is taken for the ERF 
structure/normal or emergency ventilation systems when determining the inhalation or submersion 
dose.  Because the facility is located a sufficient distance away from the BVPS-1 and 2 Containment 
Buildings, the atmospheric dispersion characteristics of potential activity releases following a LOCA 
are highly favorable, and therefore, no ventilation design features are required to ensure habitability.  
The habitability analysis of the ERF following a LOCA is performed by assuming that there is no ERF 
structure (i.e., the ERF is modeled as a point in the environment).  Breathing rates and occupancy 
factors utilized are similar to that used for the control room. 
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Although no structure is accounted for the inhalation and submersion doses, direct shine from the 
ERF ventilation filters is calculated since their presence poses a risk from direct shine to personnel 
in the ERF.  A bounding approach is utilized with respect to estimating the direct shine dose from the 
ERF intake and recirculation ventilation filters; specifically, the filters are assumed to be 100% or 0% 
efficient, as deemed conservative, when addressing the direct shine dose.  For example, to maximize 
the intake filter shine when calculating the direct shine dose, a 100% efficiency is assumed.  However, 
to maximize the direct shine dose from the recirculation filter, it is assumed that the intake filters have 
0% efficiency. (See Appendix E for detail)    

 
The ERF /TSC dose consequence analysis develops the worst-case 30-day integrated dose 
estimates in a) the ERF (i.e., Room 143, corridor adjacent to the recirculation filter cubicles), and b) 
the TSC (Room 119).  Included in this estimate is a dose contribution to ERF/TSC personnel due to 
daily passage through Room 112 (Service Dock) when accessing / exiting the ERF/TSC (expected 
occupation: 10 minutes per day for the 30-day duration of the accident) 
 
All DDE contribution to personnel in the ERF from contained sources is performed in Appendix E.  
 
Thirty (30) Day BVPS Design Basis Accident (Bounding Large Break LOCA) Timeline 
 
Provided below is a timeline of the events following the BVPS design basis LOCA.  The events are 
summarized below in the Timeline chart presented in Figure 1. 
  

Proprietary Information in [      ] Removed L-SHW-BV2-000240 NP-Attachment 2 

FlrstEne!JlY 



 

 Page 18 

CALCULATION COMPUTATION 
 

NOP-CC-3002-01 Rev. 05   

CALCULATION NO.:   10080-UR(B)-487 

 

 

REVISION:  3 

 

 

CLASS 2 
Proprietary, Confidential and/or Trade Secret Information © 2019 WECTEC LLC. All rights reserved. 

   

FIGURE 1 
Histogram of BVPS LOCA Events 
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Events Following the BVPS U1 and U2 Bounding LOCA 

1. The radionuclide inventory in the RCS liquid, assumed to be at Technical specification levels, is released 

to the containment at T = 0 hours. It is conservatively assumed that 100% of the released volatiles (i.e., the 
noble gases and the halogens), are instantaneously and homogeneously mixed in the containment 
atmosphere.  During the next 5 seconds, 0.01% of the containment atmosphere is released to the 

environment. (see pg 43 for detail) 

2. The core “gap” activity release period begins and continues over the next 30 minutes. 

3. Condensation is credited until sprays begin. 

4. Settling is credited in unsprayed region until 10 hours after the accident. 

5. The control room isolates and remains isolated for the next 1723 seconds. 

6. Sprays are credited for (Quench then Recirculation sprays) airborne particulate deposition until 96 hours 
after the accident. 

7. Sprays are then credited for airborne elemental activity deposition until a DF of 200 is reached 6.31 hours 
after the accident. 

8. ESF systems that circulate the sump water begin to leak into the Aux. Bldg. 

9. The control room emergency ventilation is in full operation as a result of operator action. 

10. The “Early-in-Vessel” release period begins and continues for 1.3 hours. 

11. Back-flow leakage from the sump begins to enter the RWST. 

12. The RWST begins to vent activity to environment. 
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FIGURE 2 
LOCA: Vacuum Relief Line Release 
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FIGURE 3 

LOCA: Containment Tech Spec Leakage 
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FIGURE 4 
LOCA: ESF Leakage 
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FIGURE 5 

LOCA: RWST Back Leakage 
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2.0 DESIGN INPUTS  
 
All input parameters values associated with BVPS design used in this analysis including identification 
of the source documents from which the parameter values were obtained, have been verified / 
approved for use by FENOC and provided to WECTEC via DIN# 1, 48 and 49 (included herein as 
Attachments 1, 4 and 5).  As noted in DIN# 1, 48 and 49 the BVPS specific parameter values provided 
below reflect the bounding value applicable to Unit 1 and Unit 2 (unless stated otherwise), that is 
appropriate for use in design basis accident analyses.  Comments / explanations associated with the 
parameter values presented below are provided in DIN# 1, 48 and 49 under the “Comment” column, 
and provide additional information that may be useful to the user. 
 
General Comment (Per DIN# 1, 48 & 49) 
The equipment / parameter values presented below as approved design input reflect safety related 
components that can be credited in design bases dose consequence analyses; i.e., the components 
have the appropriate redundancy, environmental qualification, pedigree, seismic support etc. 
applicable to safety related equipment, and the parameter values reflect single failure criteria. 
 

No. Item Value DIN# 

1. Core Power Level 2918 MWth (1.006 of the 

rated core power level) 
1 (TBL 1 #1) 

2. Equilibrium Core Inventory Tabulated in Attachment 2 9, 1 (TBL 1 #2) 

3. Reactor Coolant Activity Tabulated in Attachment 3 18, 1 (TBL 1 #3) 

4. Elements in each group and Release 

Fractions Released from the Core to  

Containment Atm Following LOCA 

As noted in Reference 1 (TBL 1 #4,#5,#6), 2 

5. Core Inventory release timing for gap 

phase 
Onset: 30 sec 

Duration: 30 min. 

1 (TBL 1 #9), 2 

6. Core Inventory release timing for early-

in-vessel phase 
Onset: 30.5 min 

Duration: 1.3 hours 

1 (TBL 1,#10), 2 

7. Iodine form of activity released to 

containment atmosphere from melted 
and failed fuel 

95% cesium iodide 

4.85% elemental 

0.15% organic 

1 (TBL 1,#11), 2 

8. Iodine form of activity released from 

sump water or RCS 

97% elemental 

3% organic 

1 (TBL 1, #12&13), 2 

9. Minimum of Unit 1 or Unit 2 Containment 

Free Volume (ft3) 
1.750E6 ft3 1 (TBL 1 #16), 47 

10. Spray Initiation Time 77.4 (U2) 1 (TBL 1 #18), 47 
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No. Item Value DIN# 
43.9 (U1) 

11. Containment Spray Coverage 60% (U2) 1 (TBL 1 #19), 11b, 

47 

12. Spray Cutoff Time 96 hours 10, 1 (TBL 1 #20) 

13. Containment Mixing Rate 2 unsprayed volumes per hour 1 (TBL 1 #21), 2 

14. Long Term Sump water pH pH>7 1 (TBL 1 #24), 10 

15. Aerosol deposition rate in the sprayed 

region of containment  

See Table 2 10, 1 (TBL 1 #22) 

16. Aerosol deposition rate in the unsprayed 

region of containment 
See Table 2 10, 1 (TBL 1 #23) 

17. Elemental Iodine by natural deposition in 

the sprayed region 
0.5358 hr-1 10, 1 (TBL 1 #22) 

18. Max DF for elemental iodine 200 1 (TBL 1 #25), 2 

19. Max DF for Aerosols No Restriction 1 (TBL 1 #25), 2 

20. Containment Isolation Time <5 sec 1 (TBL 1 #26) 

21. Unfiltered Leakage Rate from 

Containment 

0.1% day-1       (0-1day) 

0.05% day-1     (1-30 day) 

1 (TBL 1 #27) 

22. RCS liquid flash fraction 1.0 1 (TBL 1 #29) 

23. Max Pressure Relief Line (bounding) 

Release Rate following a LOCA  

2200 scfm (U1) 19, 1 (TBL 1 #30) 

24. Duration of Pressure Relief Line Release < 5 seconds 1 (TBL 1 #31) 

25. SLCRS particulate and carbon filter 

efficiency 

Not Credited in LOCA 

Assessment (0%) 

TBL 1 #17,#32,#40) 

26. ESF leak duration  1200 sec to 30 days 1 (TBL 1 #35) 

27. ESF leak rate 5700 cc/hr (U1) 

(analysis to use 2x value) 

1 (TBL 1 #36) 
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No. Item Value DIN# 

28. Minimum Volume of Sump Water 20 min to 30 min 

19,253 ft3 (1.1379E6 lbm) 
30 min-2hr 

24,909 ft3 (1.5133E6 lbm) 

2hr –30 days 

43,824 ft3 (2.6837E6 lbm) 
 

See Assumption 4.  The 

Revision 1 values will 
continue to be used in lieu of 

those listed above since the 
changes are negligible. 
 

1 (TBL 1# 37), 47 

 

29. Peak sump water temperature after 

recirculation initiates 

250 oF max and decreases 

with time 
1 (TBL 1 #38), 10 

 

30. Fraction of ESF iodine activity leakage 

that flashes when the liquid temperature 
is less than 212oF or if the calculated 
flash fraction is less than 10%. 

10% 1 (TBL 1 #39), 2 

31. Earliest Initiation of sump back leakage 

into RWST after LOCA 
1768 seconds (U1) 1 (TBL 1 #43), 47 

32. Sump water back flow into RWST 1 gpm  (analysis to use 2x 

value) 

1 (TBL 1 #44) 

33. Earliest Time when RWST back-leakage 

is released to the environment 
3039 seconds (U1) 1 (TBL 1 #45), 47 

34. Iodine and gaseous release rates from 

RWST vent 
See Appendix Table C4 1 (TBL 1 #46),17,47 

35. U1 and U2 Shared Control Room 

Pressurization Envelope Volume 

1.73E5 ft3 48 (TBL E #1) 

36. Normal CR Operation Unfiltered Flow 1250 cfm (includes 10cfm 

allowance for ingress/egress 

and all uncertainties) 

48 (TBL E #3) 

37. Time after LOCA when CR is isolated 77 seconds due to CIB signal  1 (TBL 1 #49) 
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No. Item Value DIN# 

38. CR Infiltration during Isolation Mode 450 cfm (includes 10cfm 

allowance for ingress/egress 
and all uncertainties) 

48 (TBL E #6) 

39. Time after LOCA when CR  Emergency 

Ventilation is in full operation by means 
of operator action 

30 minutes (includes all 

uncertainties) 

1 (TBL 1 #50) 

40. CR Emergency Ventilation Flow Range: 800 to 1000 cfm 

(includes all uncertainties) 

48 (TBL E #8) 

41. CR-Intake filter iodine removal efficiency 99% for Aerosols 

98% for elemental/organic 

Iodine 

48 (TBL E #10) 

42. CR In-leakage during Emergency 

Ventilation Mode 

 

165 scfm (total) 48 (TBL E #6) 

43. Control Room Bounding Dispersion 

Factors (s/m3) from wall containment 

leakage (U1) 

Period          /Q 

0-2 hr        7.48E-04 

2-8 hr        5.77E-04 

8-24 hr      2.53E-04 

24-96 hr    2.00E-04 

96-720 hr  1.78E-04 

 

20, 1 (TBL 1 #51) 

44. Control Room Bounding Dispersion 

Factors (s/m3) from Containment  Top 
SLCRS vent (U1) 

Period          /Q 

0-2 hr        8.16E-04 

2-8 hr        5.78E-04 

8-24 hr      2.27E-04 

24-96 hr    1.71E-04 

96-720 hr  1.47E-04 

 

 

20, 1 (TBL 1 #51) 

45. Control Room Bounding Dispersion 

Factors (s/m3) from RWST Vent (U1) 
Period          /Q 

0-2 hr        7.34E-04 

2-8 hr        6.17E-04 

20, 1 (TBL 1 #51) 
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No. Item Value DIN# 
8-24 hr      2.54E-04 

24-96 hr    1.96E-04 

96-720 hr  1.57E-04 

 

46. Control Room and ERF Breathing Rate 

(m3/s) 
3.5E-4 (0-30 days) 48 (TBL E #20), 

49, 2 

47. Control Room and ERF Occupancy 

Factors 

1       (0-1 day) 

0.6    (1-4 day) 

0.4   (4-30 day) 

48 (TBL E #21), 

49, 2 

48. Site Boundary Dispersion Factors (s/m3) 

 

EAB  

0-2 hr       1.25E-03 (U2) 

LPZ 

0-8 hr       6.04E-05 

8-24 hr     4.33E-05 

1-4 day    2.10E-05 

4-30 day  7.44E-06 

 

48 (TBL E #39) 

49. Site Boundary Breathing Rates (m3/s) 0-8 hr       3.5E-4 

8-24 hr     1.8E-4 

1-30 day   2.3E-4 

 

48 (TBL E #40), 2 

50. ERF Bounding Dispersion Factors (s/m3) 

from containment wall leakage (U2) 

Period          /Q 

0-2 hr        6.72E-05 

2-8 hr        5.69E-05 

8-24 hr      2.65E-05 

24-96 hr    2.13E-05 

96-720 hr  1.89E-05 

 

 

21, 49 

51. ERF Bounding Dispersion Factors (s/m3) 

from Containment Top, SLCRS vent (U2) 
Period          /Q 

0-2 hr        7.22E-05 

2-8 hr        6.43E-05 

21, 49 
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No. Item Value DIN# 
8-24 hr      2.96E-05 

24-96 hr    2.48E-05 

96-720 hr  2.15E-05 

52. ERF Bounding Dispersion Factors (s/m3) 

from RWST vent (U2) 

Period          /Q 

0-2 hr        9.42E-05 

2-8 hr        8.37E-05 

8-24 hr      3.81E-05 

24-96 hr    2.97E-05 

96-720 hr  2.58E-05 

 

21, 49 

* Inputs regarding direct shine into the Control Room are addressed in Appendix A, C, and D.  
Inputs associated with the presence of dust filters in the CR recirculation ventilation system 
is addressed in Appendix D.  

** Inputs regarding direct shine into the ERF/TSC are addressed in Appendix B, C, and E  
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3.0 ASSUMPTIONS 
 
Assumptions utilized in this assessment have been approved by FENOC and were provided to 
WECTEC via DIN# 1, 48 and 49.  None of these assumptions need further verification.  Discussions 
regarding the bases of these assumptions are also included in DIN# 1, 48 and 49.  Summarized 
below are some of the salient assumptions, including those made by the author when developing the 
transport models:  
 
1. Assumptions used in the LOCA dose consequence transport model that are listed as Design Input 

No. 4, 5, 6, 7, 8, 13, 18, 19, 30, 46, 47 and 49 are based on the guidance provided in RG 1.183, 
R0 

 
2. The elemental iodine and aerosol spray lambda is assumed to conservatively start at 77.4 

seconds (maximum delay in initiation of quench spray, based on Unit 1).  The maximum elemental 
removal constant by sprays is limited to 20 hr-1.  When sprays are initiated it is conservatively 
assumed that the elemental removal rate by sprays is equal to the rate of removal by aerosols, 
since the spray removal rate calculated based on SRP 6.5.2 methodology is greater per DIN# 10 
(limited to a maximum values of 20 hr-1, as stated).   The elemental iodine removal rate in the 
sprayed region is limited to 0.5358 hr-1 (due to plateout) until sprays are initiated.  After sprays 
are initiated the elemental iodine is conservatively assumed to be removed from the sprayed 
region at the same rate as the aerosols except the spray deposition for elemental iodine is limited 
to 20 hr-1.  The 0.5358 hr-1 plateout is valid for spray periods.  Therefore, the maximum rate 
credited for elemental iodine removal in the sprayed region at any time after LOCA is 20 hr-1 + 
0.5358 hr-1 = 20.5358 hr-1.  No credit for elemental Iodine removal is taken in the unsprayed region 
as the rate is insignificant. 

 
3. As discussed in the Revision 0 analysis, the iodine and noble gas releases from the RWST, were 

conservatively assumed to be twice the RWST iodine release fraction vs time developed in 
Revision 3 of DIN# 17.  These conservative iodine release fractions from DIN# 17, Revision 3 
were considered the “design” release fractions, and subsequent revisions of the dose 
consequence analyses herein have continued to use these “design” values since they are greater 
than the more rigorously calculated Unit 1 and 2 “bounding” release fractions developed in the 
subsequent revisions of DIN# 17.   Appendix “C” of Revision 2 of this analysis demonstrated that 
retaining the “design” RWST environmental release fractions remains conservative when 
compared to dose consequences estimated using the Unit 1 and 2 “bounding” release fractions 
calculated in Revision 6, Addendum 1 of DIN# 17 (reflects BVPS-2 RSGs/RRVCH taking into 
consideration impact of NSAL 11-5 on BVPS-2). 
 
It is noted that the Unit 1 data used in DIN# 17, Revision 6, Addendum 1 did not address NSAL-
11-5, although the Unit 2 data which was on the RSGs, included the methodology correction 
discussed in NSAL-11-5.  DIN# 17, Revision 6, Addendum 2 addressed the impact of the 
increased BVPS-1 LOCA M&E releases due to NSAL-11-5 and the potential for continued use of 
Original Steam Generators at BVPS-2.  It concluded that the associated slightly adverse impact 
on the “bounding” release fractions calculated in DIN# 17, Revision 6, Addendum 1, will not impact 
the “design” RWST noble gas and iodine release rates used in dose consequence analyses. 
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Consequently, this analysis will continue to use twice the RWST iodine and gaseous release 
fractions vs time developed in Revision 3 of DIN# 17, i.e., the “design” values.  Thus, the release 
fractions utilized herein remain the same as that used in Revision 1.  
 

4. Any relevant updates in plant layout / arrangement since issuance of Revision 1 would have been 
addressed as part of the BVPS modification process and provided to WECTEC as input via DIN# 
48 and 49.  Therefore it was concluded that the current revisions of the drawings referenced in 
Revision 1 for layout and arrangement information need not be reviewed.  Thus the revision 
numbers of the drawings referenced in Revision 1 have not been updated herein to reflect the 
current revision.  

 
5. The sump volume as a function of time is and will continue to be based on the values used in 

Revision 1, i.e.: 20 min  30 min 19,111 ft3 (1.13E6 lbm); 30 min  2 hr 25,333 ft3 (1.51E6 lbm); 
2 hrs  30 days 43,577 ft3 (2.68E6 lbm) 

From DIN# 1, the more precise design input values are: 
 

20 min  30 min 19,253 ft3 (1.1379E6 lbm); 30 min  2 hr 24,909 ft3 (1.5133E6 lbm); 2 hrs  
30 days 43,824 ft3 (2.6837E6 lbm) 
 

To demonstrate that the dose impact of the updated values of the sump water volume is negligible 
a comparison is made of the respective environmental release lambdas (where  = Flow/Volume): 
 
Rev.1 ESF Release Lambdas 
 

  A B C D E F 

  Sump Sump Sump Cold Pseudo Release 

  Volume Mass Density Volume Flow Lambda 

 Period (ft3) (lbm) (lbm/ft3) (gallon) (gpm) (min-1) 

1 20 m30 m 19,111 1.13E6 59.128 135,413 0.11905 3.7069E-07 

2 30 m 2 hr 25,333 1.51E6 59.606 180,950 0.08909 2.7740E-07 

3 2 hr 720 hr 43,577 2.68E6 61.500 321,156 0.05020 1.5630E-07 
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Rev.2 & 3 ESF Release Lambdas 
 

  A B C D E F 

  Sump Sump Sump Cold Pseudo Release 

  Volume Mass Density Volume Flow Lambda 

 Period (ft3) (lbm) (lbm/ft3) (gallon) (gpm) (min-1) 

1 20 m30 m 19,253 1.1379E6 59.102 136,360 0.11839 3.6811E-07 

2 30 m 2 hr 24,909 1.5133E6 60.753 181,345 0.08902 2.7680E-07 

3 2 hr 720 hr 43,824 2.6837E6 61.238 321,600 0.05020 1.5608E-07 

 

Notes: 

C= B/A 
D = A x (7.481 gal/ft3 ) x C x (0.016019 gm/cc per lbm/ft3 ) / 1 gm/cc 
E = 5700 cc/hr x 2 / (3785.17 cc/gal x 60 min/hr) x (D(x)/D(3)) 
F = E(x) / D(3) 
 
As seen from the sump water mass versus time data presented above, the sump water mass 
increased by the following: 
 
= 1.1379/1.13 = 0.7% for the period between  20 min -30 min after the LOCA 
= 1.5133/1.51 = 0.22% for the period between  30 min  -2 hours after the LOCA 
= 2.6837/2.68 =0.14% for the period between  2 hours-30 days after the LOCA 
 
Since the decrease in the release lambda is very small due to the small increase in water mass 
(between 0.22% to 0.7%), there is no need to revisit the doses due to ECCS leakage because the 
gain in the dose margin will be minimal.  This demonstration is essentially the same as that 
presented in Appendix C Section C1.2 of Rev. 2. 

 
6. BVPS is licensed for leak before break (LBB).  RG 1.183, Section 3.3 allows the assumption of a 

delay in the post-LOCA fission product release sequence by 10 minutes for plants that are licensed 
to LBB.  However, RG 1.183 has not defined this accident scenario sufficiently, and crediting this 
delay was deemed to be a licensing risk. Thus, current licensing basis does not credit LBB to delay 
the accident sequence. 

 
7. This analysis does not address passive failure since RG 1.183 does not address a requirement to 

address passive failure.  It is noted that BVPS original licensing basis also did not address passive 
failure, since per SRP 15.6.5, Appendix B, Section III, a dose assessment need not be performed 
for a plant that provides an ESF atmosphere filtration system in areas of potential leakage from a 
gross failure of passive components. 
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8. Per RG 1.183, Appendix A, Sections 5.4 and 5.5, the fraction of the iodine in ESF system leakage 
that becomes airborne is determined by the flash fraction.  If the temperature of the fluid is less 
than 212oF or if the calculated flash fraction is less than 10%, the iodine in the leakage that is 
assumed to be airborne is assumed to be 10% of the total iodine activity in the leaked fluid. 

 
9. To provide operational margin, and in accordance with DIN# 48, the analysis herein assumes that 

during normal plant operation, the BVPS-1 & BVPS-2 unfiltered intake plus inleakage is a 
maximum of 1250 cfm (total for both Units).  This maximum normal operation unfiltered inflow to 
the CR is an analytical upper bound value that is intended to include a) the CR intake flow rate 
(including test measurements uncertainties), b) all unfiltered inleakage and c) a 10 cfm allowance 
for ingress / egress.  The above value bounds the test results of BVPS 1/2 Procedure 3BVT 1.44.05 
via Order 200699902. 

 
10. As noted in DIN# 48, due to the following reasons, the CR air intake /Q values are assumed to 

be representative / applicable for unfiltered in-leakage (including CR ingress / egress).  
 

 Component tests performed as part of the 2017 CR Inleakage Tracer Gas Test indicated that 
a potential source of unfiltered inleakage into the Control Room are the normal operation 
intake dampers - which can be assigned the same /Q as the Control Room air intakes. 

 
 Regarding other potential locations of inleakage, a /Q value that reflects the center of the 

Control Room boundary at roof level as a receptor could be considered the average value 
applicable to Unfiltered Inleakage locations around the CRE, and thus representative for all 
CR unfiltered leakage locations.   

 
 Review of dwg 8700-RY-1C, R2 indicates that since the post-accident release points are 

a) closer to the CR intakes and b) the directions from the release points to the CR center and 
CR intakes are similar, use of /Q values associated with the CR intakes, for CR unfiltered 
inleakage, would be conservative. 

 
 The 10 cfm allowance for ingress/egress, is assigned to the door leading into the Control 

Room that is considered the primary point of access. This door (S35-71) is located at grade 
level on the side of the building facing the BVPS-1 Containment and between the CR air 
intakes. It is located close enough to the air intakes to allow the assumption that the /Q 
associated with this source of leakage would be reasonably similar to that associated with the 
air intakes. 

 
11. Following a LOCA, CREVS Train A fan is expected to get a start signal at T=90 secs. Considering 

the CREVS time delay relay setting for Train B fan start, plus fan acceleration time, the total auto 
start delay is estimated to be 137 sec (DIN# 1, Item 50).  However, per DIN# 1, since the analysis 
is intended to be bounding for an event at either unit, no credit is taken for automatic initiation of 
the BVPS-2 control room emergency ventilation system.  Rather it is assumed that operator action 
will be necessary to initiate the control room emergency filtered pressurization system, and that a 
pressurized control room will be available within T=30 minutes.  Thus the analysis herein assumes 
that the CR remains in an isolated / recirculation mode between t=77 secs and t=30 mins.    
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12. For the purposes of demonstrating habitability, no credit is taken for the ERF structure/normal or 

emergency ventilation systems.  Because the facility is located a sufficient distance away from the 
BVPS-1 and 2 Containment Buildings, the atmospheric dispersion characteristics of potential 
activity releases following a LOCA are highly favorable, and therefore, no ventilation design 
features are required to ensure habitability.  The habitability analysis of the ERF following a LOCA 
is performed by assuming that there is no ERF structure (i.e., the ERF is modeled as a point in the 
environment).  Breathing rates and occupancy factors utilized are similar to that used for the 
Control Room. 
 
Although no structure is accounted for the inhalation and submersion doses, direct shine from the 
ERF filters is accounted for, since their presence (even if not safety related) poses a risk from 
direct shine to personnel in the ERF. 

 
13. The expanded RG 1.183 based eight (8) chemical groupings are based on isotopes in the core 

with similar chemical characteristics. The added isotopes are highlighted in “Bold Font”.   
 

1  Noble gases: Xe, Kr 
2  Halogens:  I, Br 
3  Alkali Metals:  Cs Rb 
4  Tellurium Grp: Te, Sb, Se, Sn, In, Ge, Ga, Cd, As, Ag 
5  Ba,Sr:  Ba, Sr 
6  Noble Metals: Ru, Rh, Pd, Mo, Tc, Co 
7  Cerium Grp: Ce, Pu, Np, Th  
8  Lanthanides:   La, Zr, Nd, Eu, Nb, Pm, Pr, Sm, Y, Cm, Am, Gd, Ho, Tb 

 
14. Isotopes addressed herein are consistent with the AST LAR, Power Uprate analysis, and those 

addressed in the current analysis of record. 
 
15. As noted in DIN# 48, the maximum unfiltered air inleakage into the CRE during the listed modes 

of operation are assumed to be as follows: 
 

a. CR Emergency mode – 165 cfm (this represents an upper bound analytical value which 
includes test measurement uncertainties and a 10 cfm allowance for egress / ingress). 

b. CR Isolation mode – 450 cfm (this represents an upper bound analytical value which 
includes test measurement uncertainties and a 10 cfm allowance for egress / ingress) 

 
16. Section 3.3 of RG 1.183 notes that each phase of the radioactivity release sequence (gap, In-

vessel) is “sequential”, and that the early in-vessel phase immediately “follows” the gap release 
phase.  Since, per RG 1.183, the gap release starts at t=30 secs and has a duration of 0.5 hours, 
the early in-vessel phase cannot start before t=30.5 mins.  Thus RG 1.183 Table 4 is inconsistent 
with Section 3.3 when it suggests that the in-vessel release start at t=0.5 hrs.  The BVPS LOCA 
model is consistent with what is believed to be the intent of RG 1.183; i.e., that the early in-vessel 
phase immediately “follows” the gap release phase.  Note: since the duration of the in-vessel 
release in the model is maintained at the 1.3 hours recommended by the RG, the only real impact 
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of this minor change in timing is that the in-vessel release has an additional 30 seconds of decay 
- which has an insignificant impact on dose consequences. 

 
17. Filtration of the Control Room ventilation recirculation flows during all modes of operation by 

particulate air filters (intended for dust removal) in the CRVS recirculation air-conditioning system, 
is conservatively not credited.  (Refer to Appendix D for detail) 

 
 
4.0 ACCEPTANCE CRITERIA 
 
EAB and LPZ Dose Criteria for a LOCA (per 10CFR 50.67, and Section 4.4 Table 6 of DIN# 2) 
 

(i) An individual located at any point on the boundary of the exclusion area for any 2-hour period 
following the onset of the postulated fission product release, should not receive a radiation 
dose in excess of 0.25 Sv (25 rem) total effective dose equivalent (TEDE).  

 
(ii) An individual located at any point on the outer boundary of the low population zone, who is 

exposed to the radioactive cloud resulting from the postulated fission product release (during 
the entire period of its passage), should not receive a radiation dose in excess of 0.25 Sv (25 
rem) TEDE. 

 
Control Room Dose Criteria (10 CFR Part 50 § 50.67) 
 
Adequate radiation protection is provided to permit occupancy of the Control Room under accident 
conditions without personnel receiving radiation exposures in excess of 0.05 Sv (5 rem) total effective 
dose equivalent (TEDE) for the duration of the accident. 
 
Emergency Response Facility 
 
Per NUREG-0737 Supplement 1, Section 8.2.1, Item f as amended by RG 1.183, Section 1.2.1, which 
states that a full implementation of AST allows a licensee to utilize the dose acceptance criteria of 
10CFR50.67 in all dose consequence analyses: 
 
The dose to an occupant in the TSC should not exceed 5 rem TEDE for the duration of the accident. 
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5.0 LIST OF COMPUTER PROGRAMS AND OUTPUT FILES 
 

File Name[1],[4] Run Date Run Time Program[2] Description 
 

Containment leakage 
BV487R101P 10/03/06 15:03:20 PERC2 Unfiltered CR in-leakage & LPZ – PERC.OUT[3] 

BV487R101I 10/03/06 15:03:20 PERC2 Unfiltered CR in-leakage & LPZ – DIAG. OUT[3] 

BV487R101C 10/03/06 15:03:20 PERC2 Unfiltered CR in-leakage & LPZ – CNTLROOM. OUT[3] 

BV487R102P 10/03/06 15:08:15 PERC2 Filtered CR Intake – PERC.OUT[3] 

BV487R102C 10/03/06 15:08:15 PERC2 Filtered CR Intake – CNTLROOM.OUT[3] 

BV487R102E 10/03/06 15:08:15 PERC2 Filtered CR Intake – EQINT.OUT[3] 

BV487R103P 10/03/06 15:09:15 PERC2 Elemental I131 Concentration – PERC.OUT[3] 

BV487R103R 10/03/06 15:09:15 PERC2 Elemental I131 Concentration – REGDOSE.OUT[3] 

BV487R104P 10/03/06 15:09:51 PERC2 EAB – PERC.OUT[3] 

BV487R105P 10/03/06 15:10:23 PERC2 ERF – PERC.OUT[3] 

 

File Name[1],[4] Run Date Run Time Program[2] Description 
 

ECCS leakage 

BV487R106P 10/03/06 15:17:09 PERC2 Unfiltered CR in-leakage and LPZ – PERC.OUT[3] 

BV487R106C 10/03/06 15:17:09 PERC2 Unfiltered CR in-leakage and LPZ – CNTLROOM. OUT[3] 

BV487R107P 10/03/06 15:17:53 PERC2 Filtered CR Intake – PERC.OUT[3] 

BV487R107C 10/03/06 15:17:53 PERC2 Filtered CR Intake – CNTLROOM.OUT[3] 

BV487R107E 10/03/06 15:17:53 PERC2 Filtered CR Intake – EQINT.OUT[3] 

BV487R108P 10/03/06 15:18:53 PERC2 EAB – PERC.OUT (combined ESF / RWST) 

BV487R109P 10/03/06 15:19:21 PERC2 ERF – PERC.OUT[3] 
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File Name[1],[4] Run Date Run Time Program[2] Description 
 

RWST back leakage 

BV487R110P 10/03/06 15:23:54 PERC2 Unfiltered CR in-leakage and LPZ – PERC.OUT[3] 

(iodine) 

BV487R110C 10/03/06 15:23:54 PERC2 Unfiltered CR in-leakage and LPZ – CNTLROOM. 

OUT[3] (iodine) 

BV487R111P 10/03/06 15:25:01 PERC2 Unfiltered CR in-leakage and LPZ – PERC.OUT[3] 

(progeny) 

BV487R111C 10/03/06 15:25:01 PERC2 Unfiltered CR in-leakage and LPZ – CNTLROOM. 

OUT[3] (progeny) 

BV487R112P 10/03/06 15:26:15 PERC2 Filtered CR Intake – PERC.OUT[3] (iodine) 

BV487R112C 10/03/06 15:26:15 PERC2 Filtered CR Intake – CNTLROOM.OUT[3] (iodine) 

BV487R112E 10/03/06 15:26:15 PERC2 Filtered CR Intake – EQINT.OUT[3] 

BV487R113P 10/03/06 15:27:31 PERC2 Filtered CR Intake – PERC.OUT[3] (progeny) 

BV487R113C 10/03/06 15:27:31 PERC2 Filtered CR Intake – CNTLROOM.OUT[3] (progeny) 

BV487R108P 10/03/06 15:18:53 PERC2 EAB – PERC.OUT[3] (combined ESF / RWST) 

BV487R114P 10/03/06 15:28:45 PERC2 ERF – PERC.OUT[3] (iodine) 

BV487R115P 10/03/06 15:29:41 PERC2 ERF – PERC.OUT[3] (progeny) 

 
Appendix A files 
 

File Name[4] Run Date Run Time Program[2] Description 

BV487R1A01P,E 10/03/06 15:10:40 PERC2 Cable room source due to containment leakage 

BV487R1A02P,E 10/03/06 15:19:37 PERC2 Cable room source due to ESF leakage 

BV487R1A03P,E 10/03/06 15:30:00 PERC2 Cable room source due to RWST Iodine leakage 

BV487R1A04P,E 10/03/06 15:11:43 PERC2 Cable tray mezzanine source due to containment 
leakage 

BV487R1A05P,E 10/03/06 15:20:19 PERC2 Cable tray mezzanine source due to ESF leakage 

BV487R1A06P,E 10/03/06 15:31:08 PERC2 Cable tray mezzanine source due to RWST iodine 
leakage 

BV487R1A07P,E 10/03/06 15:12:43 PERC2 External cloud shine due to containment leakage 

BV487R1A08P,E 10/03/06 15:21:01 PERC2 External cloud shine due to ESF leakage 

BV487R1A09P,E 10/03/06 15:32:16 PERC2 External cloud shine due to RWST iodine leakage 
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File Name[4] Run Date Run Time Program[2] Description 

BV487R1A10 10/03/06 16:46:14 SW-QADCGGP Source to dose response for Unit 1 emergency 
intake filter 

BV487R1A11 10/03/06 16:47:31 SW-QADCGGP Source to dose response for Unit 2 emergency 
intake filter 

BV487R1A12P,D 10/03/06 15:33:25 PERC2 RWST sump water source strength 

BV487R1A13P,E 10/03/06 15:34:26 PERC2 Cable room source due to RWST NG iodine 
leakage 

BV487R1A14P,E 10/03/06 15:35:36 PERC2 Cable tray mezzanine source due to RWST noble 
gas leakage 

BV487R1A15P,E 10/03/06 15:36:44 PERC2 External cloud shine due to RWST noble gas 
leakage 

 
Appendix B files 
 

File Name[4] Run Date Run Time Program[2] Description 
BV487R1B01 10/03/06 16:48:25 SW-QADCGGP Semi-infinite cloud unshielded dose rate as a 

function of gamma energy. 

BV487R1B02 10/03/06 16:49:31 SW-QADCGGP Semi-infinite cloud dose rate shielded by 6.75 
inch concrete roof 

BV487R1B03P,E 10/03/06 15:13:44 PERC2 External cloud shine due to containment 
leakage 

BV487R1B04P,E 10/03/06 15:21:40 PERC2 External cloud shine due to ESF leakage 

BV487R1B05P,E 10/03/06 15:37:53 PERC2 External cloud shine due to RWST iodine 
release 

BV487R1B06P,E 10/03/06 15:39:11 PERC2 External cloud shine due to RWST noble gas 
release 

BV487R1B07P,E 10/03/06 15:14:44 PERC2 ERF filter source due to containment leakage - 
filtered intake 

BV487R1B08P,E 10/03/06 15:15:54 PERC2 ERF filter source due to containment leakage - 
unfiltered intake 

BV487R1B09P,E 10/03/06 15:22:20 PERC2 ERF filter source due to ESF leakage - filtered 
intake 

BV487R1B10P,E 09/15/06 15:23:00 PERC2 ERF filter source due to ESF leakage - unfiltered 
intake 

BV487R1B11 09/15/06 16:51:30 SW-QADCGGP Source to dose response for ERF normal intake 
HEPA filter 

BV487R1B12 09/15/06 16:52:06 SW-QADCGGP Source to dose response for ERF emergency 
recirculation HEPA filter 

 
Appendix C files 
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File Name[4] Run Date Run Time Program[2] Description 
     

    §C1 - Containment Leakage 
BV487R201P,C 05 OCT 2015 10:20:29 PERC2 Unfiltered CR in-leakage 

BV487R202P,C,E 05 OCT 2015 10:21:24 PERC2 Filtered CR Intake 

BV487R203P,R 05 OCT 2015 10:22:23 PERC2 Elemental I131 Concentration 

BV487R204P 05 OCT 2015 10:22:56 PERC2 EAB dose as a function of time after LOCA 

BV487R204AP 05 OCT 2015 10:23:11 PERC2 EAB dose from 0.5 to 2.5 hours after a LOCA 

BV487R205P 05 OCT 2015 10:23:22 PERC2 ERF 

    §C1 - ECCS leakage 

BV487R208AP 15 OCT 2015 17:40:21 PERC2 EAB dose from 0.5 to 2.5 hours after a LOCA 

    §C1 - RWST back leakage 
BV487R208Y1P 05 OCT 2015 10:23:37 PERC2 Case 1a EAB (iodine) 

BV487R208Y2P 05 OCT 2015 10:23:51 PERC2 Case 1a EAB (iodine progeny) 

BV487RC01AP 05 OCT 2015 10:24:08 PERC2 Case 1b EAB (iodine) 

BV487RC01BP 05 OCT 2015 10:30:48 PERC2 Case 2 EAB (iodine) 

BV487RC02AP 05 OCT 2015 10:24:22 PERC2 Case 1b EAB (iodine progeny) 

BV487RC02BP 05 OCT 2015 10:31:01 PERC2 Case 2 EAB (iodine progeny) 

BV487R210AP,C 05 OCT 2015 10:24:33 PERC2 Case 1b Unfiltered CR in-leakage (iodine) 

BV487R210BP,C 05 OCT 2015 10:31:16 PERC2 Case 2 Unfiltered CR in-leakage (iodine) 

BV487R211AP,C 05 OCT 2015 10:27:00 PERC2 Case 1b Unfiltered CR in-leakage (iodine progeny) 

BV487R211BP,C 05 OCT 2015 10:32:47 PERC2 Case 2 Unfiltered CR in-leakage (iodine progeny) 

BV487R212AP,C 05 OCT 2015 10:28:06 PERC2 Case 1b Filtered CR Intake (iodine) 

BV487R212BP,C 05 OCT 2015 10:34:16 PERC2 Case 2 Filtered CR Intake (iodine) 

BV487R213AP,C 05 OCT 2015 10:29:12 PERC2 Case 1b Filtered CR Intake (iodine progeny) 

BV487R213BP,C 05 OCT 2015 10:36:14 PERC2 Case 2 Filtered CR Intake (iodine progeny) 

BV487R214AP 05 OCT 2015 10:30:23 PERC2 Case 1b ERF (iodine) 

BV487R214BP 15 OCT 2015 17:41:35 PERC2 Case 2 ERF (iodine) 

BV487R215AP 05 OCT 2015 10:30:36 PERC2 Case 1b ERF(iodine progeny) 

BV487R215BP 15 OCT 2015 17:42:08 PERC2 Case 2 ERF(iodine progeny) 

    §C2 & C4 

BV487R2C07P,E 05 OCT 2015 10:38:29 PERC2 U2 pre-RSG/NSAL: 0-24 hr Containment Lkg. 
for  

    Containment Airborne and CR Filter Energy 
Release 

BV487R2C08P,E 05 OCT 2015 10:39:29 PERC2 U2 RSG/NSAL: 0-24 hr Containment Lkg. for 
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File Name[4] Run Date Run Time Program[2] Description 
    Airborne and CR Filter Energy Release 

     

    §C3 

BV487R2A07P,E 05 OCT 2015 10:40:25 PERC2 CR:   Attenuated Cloud Shine - 24” Concrete 
Shielding 

BV487R2B03 P,E 05 OCT 2015 10:40:39 PERC2 ERF:  Attenuated Cloud Shine - 6.75” Concrete 
Shielding 

BV487R2C03 P,E 05 OCT 2015 10:40:50 PERC2 CR: Unit 2 pre-RSG/NSAL – Unshielded cloud shine 

BV487R2C04 P,E 05 OCT 2015 10:41:44 PERC2 CR: Unit 2 RSG/NSAL – Unshielded cloud shine 

BV487R2C05 P,E 05 OCT 2015 10:41:56 PERC2 ERF: Unit 2 pre-RSG/NSAL – Unshielded cloud shine 

BV487R2C06 P,E 05 OCT 2015 10:42:51 PERC2 ERF: Unit 2 RSG/NSAL – Unshielded cloud shine 

     

 
Files Specific to Revision 3  

     

File Name[4] Run Date Run Time Program[5] Description 

     

    Containment Leakage 

BV487R301P 02/13/2019 10:50:45 PERC2 Unfiltered CR in-leakage & LPZ – PERC.OUT[3] 

BV487R301C 02/13/2019 10:50:45 PERC2 Unfiltered CR in-leakage & LPZ – CNTLROOM. OUT[3] 

BV487R302P 02/13/2019 10:51:42 PERC2 Filtered CR Intake – PERC.OUT[3] 

BV487R302C 02/13/2019 10:51:42 PERC2 Filtered CR Intake – CNTLROOM.OUT[3] 

     

    ECCS Leakage 

BV487R306P 02/13/2019 10:52:20 PERC2 Unfiltered CR in-leakage and LPZ – PERC.OUT[3] 

BV487R306C 02/13/2019 10:52:20 PERC2 Unfiltered CR in-leakage & LPZ – CNTLROOM. OUT[3] 

BV487R307P 02/13/2019 10:52:46 PERC2 Filtered CR Intake – PERC.OUT[3] 

BV487R307C 02/13/2019 10:52:46 PERC2 Filtered CR Intake – CNTLROOM.OUT[3] 

     

    RWST Back Leakage 

BV487R310P 02/13/2019 10:53:10 PERC2 Unfiltered CR in-leakage and LPZ – PERC.OUT[3] 
(iodine) 

BV487R310C 02/13/2019 10:53:10 PERC2 Unfiltered CR in-leakage and LPZ – CNTLROOM. OUT[3] 
(iodine) 

BV487R311P 02/13/2019 10:54:20 PERC2 Unfiltered CR in-leakage and LPZ – PERC.OUT[3] 
(progeny) 

BV487R311C 02/13/2019 10:54:20 PERC2 Unfiltered CR in-leakage and LPZ – CNTLROOM. OUT[3] 
(progeny) 
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File Name[4] Run Date Run Time Program[5] Description 

BV487R312P 02/13/2019 10:53:45 PERC2 Filtered CR Intake – PERC.OUT[3] (iodine) 

BV487R312C 02/13/2019 10:53:45 PERC2 Filtered CR Intake – CNTLROOM.OUT[3] (iodine) 

BV487R313P 02/13/2019 10:54:56 PERC2 Filtered CR Intake – PERC.OUT[3] (progeny) 

BV487R313C 02/13/2019 10:54:56 PERC2 Filtered CR Intake – CNTLROOM.OUT[3] (progeny) 

 

Files Specific to Rev. 3 Appendix D 
 

File Name Run Date Run Time Program Description 

BV487R3D01P,E 02/13/2019 10:56:06 PERC2 Containment leakage: CR Emergency Intake Filter 
HEPA 30-day Integrated Gamma Energy Release.  
Does not include CR Occupancy Factors  

BV487R3D02P,E 02/13/2019 10:56:38 PERC2 Containment leakage: CR Emergency Intake Filter 
Carbon 30-day Integrated Gamma Energy Release.  
Does not include CR Occupancy Factors 

BV487R3D03 02/13/2019 10:58:35 SW-QADCGGP HEPA Filter 251B Direct Shine (1B) 

BV487R3D03A 02/13/2019 13:24:22 SW-QADCGGP File BV487R3D03 with Concrete Buildup 

BV487R3D04 02/13/2019 10:59:07 SW-QADCGGP CARBON Filter 252B Direct Shine (B) 

BV487R3D04A 02/13/2019 13:24:44 SW-QADCGGP File BV487R3D04 with Concrete Buildup 

BV487R3D05 02/13/2019 10:59:58 SW-QADCGGP HEPA Filter 253B Direct Shine (2B) 

BV487R3D06 02/13/2019 11:00:30 SW-QADCGGP HEPA Filter 251A Direct Shine (1A) 

BV487R3D07 02/13/2019 11:00:49 SW-QADCGGP CARBON Filter 252A Direct Shine (A) 

BV487R3D08 02/13/2019 11:01:03 SW-QADCGGP HEPA Filter 253A Direct Shine (2A) 

BV487R3D09P,E 02/13/2019 11:01:34 PERC2 Containment leakage: CEDE dose from crediting CR 
Recirculation HEPA filter 

BV487R3D10P,E 02/13/2019 11:02:11 PERC2 Containment leakage: CR Recirculation Filter HEPA 
30-day Integrated Gamma Energy Release.  Does not 
include CR Occupancy Factors 

BV487R3D11 02/13/2019 11:02:48 SW-QADCGGP Unit 1 Direct shine contribution from CR Recirculation 
HEPA filter, DDE dose 

BV487R3D12 02/13/2019 11:03:01 SW-QADCGGP Unit 2 Direct shine contribution from CR Recirculation 
HEPA filter, DDE dose 

 

  

Proprietary Information in [      ] Removed L-SHW-BV2-000240 NP-Attachment 2 

FlrstEne!JlY 



 

 Page 41 

CALCULATION COMPUTATION 
 

NOP-CC-3002-01 Rev. 05   

CALCULATION NO.:   10080-UR(B)-487 

 

 

REVISION:  3 

 

 

CLASS 2 
Proprietary, Confidential and/or Trade Secret Information © 2019 WECTEC LLC. All rights reserved. 

   

 

Files Specific to Rev. 3 Appendix E 
 

File Name Run Date Run Time Program Description 

BV487R3E01p,e,i 02/13/2019 11:10:25 PERC2 Post-LOCA Containment Lkg. ERF Intake Filter 

BV487R3E02 02/13/2019 11:13:56 SW-QADCGGP ERF Intake Filter Direct Shine 

BV487R3E03p,e,i 02/13/2019 11:12:06 PERC2 Post-LOCA Containment Lkg. ERF Recirc Filter 

BV487R3E04p,e,i 02/13/2019 11:12:59 PERC2 Post-LOCA ESF Lkg. ERF Recirc Filter 

BV487R3E05 02/13/2019 11:14:15 SW-QADCGGP Std. Block Point Src.TF- shielded detector point 

BV487R3E06 02/13/2019 11:14:28 SW-QADCGGP Std. Block Point Src.TF- unshielded detector point 

BV487R3E07 02/13/2019 11:14:48 SW-QADCGGP Royal Rib Block Point Src TF – shielded det. point 

BV487R3E08 02/13/2019 11:15:11 SW-QADCGGP Royal Rib Block Point Src TF – unshielded det. point 

BV487R3E09 02/13/2019 11:15:24 SW-QADCGGP ERF Recirculation Filter Direct Shine 

 

Notes 

[1] File names have station “BV”, calculation number “487”, Revision developed in (i.e., R0, R1, R2, …), 
and sequence number.  The letter at the end of the file names P, I, D, R, E and C signifies a; 
PERC.OUT, DIAG.OUT, EQDOSE.OUT, REGDOSE.OUT, EQINT.OUT and CNTLROOM.OUT file, 
respectively. 

[2] Computer files were created on PC# D5F9R91 with Windows XPpro OS 

[3] PERC.OUT, DIAG.OUT, REGDOSE.OUT, EQDOSE.OUT, REGINT.OUT, EQINT.OUT and 
CNTLROOM.OUT are output with each PERC2 run.  PERC.OUT provides the Input/Library file echo 
and Site Boundary dose results.  DIAG.OUT is a voluminous file that provides activity per nuclide in all 
regions.  CNTLROOM.OUT provides Region 5 integrated operator dose.  REGDOSE provides total 
activity concentrations in all regions.  EQDOSE provides the photon energy release rates in all regions 
and filters EQINT provides the integrated photon energy release in all regions and filters. 

[4] The files extension is “*.ASC” for all files (e.g., . BV487R201P is BV487R201P.ASC). 

[5] Computer files were created on PC# 154LH02 with Windows 7 OS 

 

There are no outstanding error releases associated with PERC2 and SW-QADCGGP that would 
affect the results of this analysis. 
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Containment leakage 
 
The updated EAB dose due to containment leakage from File R204A that occurs between 0.5 and 2.5 
hours is 1.140E+01 rem CEDE plus 3.540E+00 rem DDE = 14.94 rem TEDE.  This represents an 
increase of 2.8% from the Rev.1 value of 14.535 rem (see Appendix “C” for details).   
 
As indicated earlier, DIN# 1 does not impact the design input associated with LOCA releases, thus the 
estimated EAB doses developed in Appendix C and presented in Revision 2 remain applicable to 
Revision 3.  
 
ESF Leakage 
 
The ESF contribution to the EAB dose for Revision 2 remained the same as that calculated in Revision 
1.   
 
However, in Revision 1 the dose from ESF leakage and RWST back leakage were combined into a 
single run.  In Revision 2, the two contributors were separated since the dose due to RWST releases 
was impacted by the BVPS-2 RSGs / NSAL 11-5 / NaTB baskets.   
 
The 2-hour EAB dose due to ESF leakage was calculated similar to the containment leakage dose 
(i.e., by assigning the site boundary occupancy factor equal to zero (0) till 0.5 hours after the LOCA 
and stopping the run at 2.5 hours after the LOCA).  The EAB TEDE dose due to ESF leakage was 
obtained from file R208A and was estimated to be: 1.294 Rem CEDE +0.2421 DDE = 1.5361 rem 
TEDE. 
 
As indicated earlier, DIN# 1 does not impact the design input associated with LOCA releases, thus the 
estimated EAB doses developed in Appendix C and presented in Revision 2 remain applicable to 
Revision 3. 
 
RWST back leakage 
 
The dose contribution from RWST back leakage to the total EAB TEDE is quite small relative to the 
dose contribution from containment and ESF leakage.   
 
The EAB dose due to RWST back-leakage for Revision 2 was based on a) the conservative “design” 
RWST environmental release fractions presented in DIN# 17, and b) the initiation time of sump back 
leakage into the RWST after LOCA (i.e., t=1768 seconds) and the duration of the environmental 
release of RWST back leakage (i.e., from t=3039 seconds to t=30 days) via the RWST vent presented 
in DIN# 47 which reflected BVPS-2 RSGs and NSAL 11-5.   
 
The EAB dose for the above case was developed in Appendix “C”.  Also developed in Appendix “C” 
was the case that used the “bounding” environmental release fractions developed in DIN# 17.  
Appendix C clearly demonstrated that use of the “design” release fractions listed in Table 3 remained 
conservative for purposes of estimating dose consequences. 

Proprietary Information in [      ] Removed L-SHW-BV2-000240 NP-Attachment 2 

FlrstEne!JlY 



 

 Page 60 

CALCULATION COMPUTATION 
 

NOP-CC-3002-01 Rev. 05   

CALCULATION NO.:   10080-UR(B)-487 

 

 

REVISION:  3 

 

 

CLASS 2 
Proprietary, Confidential and/or Trade Secret Information © 2019 WECTEC LLC. All rights reserved. 

   

The EAB TEDE dose due to RWST back leakage for the worst case 2-hour EAB Dose Window 
occurring between 0.5 and 2.5 hours after the LOCA were obtained from files R208Y1 and R208Y2: 
 

Type CEDE DDE TEDE 

Iodine 1.112E-01 1.529E-02 1.265E-01 

Iodine Progeny 0.000E+00 1.871E-02 1.871E-02 

Total 1.112E-01 3.400E-02 1.45E-01** 
 
** No change from the original TEDE EAB dose value developed in Rev.1.  See Cases 1a and 1b in Section C1 of Appendix 
C. 

As indicated earlier, DIN# 1 does not impact the design input associated with LOCA releases, thus the 
estimated EAB doses developed in Appendix C and presented in Revision 2 remain applicable to 
Revision 3. 

Worst case 2-hour EAB Dose 

The worst case 2-hour EAB TEDE dose (occurs between 0.5hrs to 2.5hrs), is estimated to be 16.62 
rem TEDE, (i.e., 14.940 rem TEDE from containment leakage, 1.536 rem TEDE from ESF leakage, 
and 0.145 Rem TEDE from RWST back-leakage). 
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7.0 RESULTS 
 
The integrated dose EAB, LPZ, Control Room and Emergency Response Facility following a design 
basis Loss of Coolant Accident at either Unit 1 or Unit 2 are tabulated below.  According to the 
regulatory requirement, the 2-hour EAB dose must reflect the “worst case” 2-hour activity release 
period following the LOCA.  As discussed earlier, the “worst” 2-hour EAB dose following a LOCA will 
occur during the 0.5 hr-2.5 hour period. 
 
The inhalation and immersion doses are obtained directly from PERC2 output.  The DDE dose from 
external / contained sources for the Control Room and ERF is obtained from Appendices C and D (for 
the CR) and C and E (for the ERF). 
 

TABLE 9 
 

BVPS Unit 1 and Unit 2 Bounding LOCA Site Boundary Dose with 
Atmospheric Containment Design, Power Uprate and 

Alternative Source Term Methodology 
 

  LPZ[3]  EAB[1,3] 
 CEDE DDE TEDE TEDE 

RELEASE TYPE (rem) (rem) (rem) (rem) 

Vacuum Valve release Negligible Negligible Negligible[2] Negligible[2] 

Containment Leakage 0.81 0.67 1.48 14.940 

ESF Leakage 0.96 0.26 1.22 1.536 

RWST     

   - Iodine 0.067 0.0043 0.071 0.127 

   - Noble gas 0 0.034 0.034 0.0187 

TOTAL 1.9 1.04 2.9 
 

16.62 
 

Notes 
[1] EAB worst case 2-hr window TEDE occurs between 0.5 and 2.5 hours after the LOCA 

[2] See “Computation Section” for demonstration that Vacuum Relief Line contribution is negligible 

[3] Site boundary doses are calculated in Appendix C 

Proprietary Information in [      ] Removed L-SHW-BV2-000240 NP-Attachment 2 

FlrstEne!JlY 



 

 Page 62 

CALCULATION COMPUTATION 
 

NOP-CC-3002-01 Rev. 05   

CALCULATION NO.:   10080-UR(B)-487 

 

 

REVISION:  3 

 

 

CLASS 2 
Proprietary, Confidential and/or Trade Secret Information © 2019 WECTEC LLC. All rights reserved. 

   

TABLE 10 
 

BVPS Unit 1 and Unit 2 Bounding LOCA Control Room Operator Dose with 
Atmospheric Containment Design, Power Uprate and 

Alternative Source Term Methodology 
 

  Control Room 
 Computer CEDE DDE TEDE 
RELEASE TYPE File ID (rem) (rem) (rem) 

Immersion pathway     

Vacuum Valve release[1] NA Negligible Negligible Negligible 

     
Containment Leakage[3]     

 * Unfiltered In-leakage/Intake BV487R301C 1.780E+00 2.351E-02 1.804 

 * Filtered Intake BV487R302C 1.306E-01 9.346E-02 0.224 

     

ESF Leakage     

 * Unfiltered In-leakage/Intake BV487R306C 1.568E+00 4.391E-03 1.572 

 * Filtered Intake BV487R307C 1.514E-01 3.433E-03 0.155 

     

RWST[3]     

  (Iodine)     

 * Unfiltered In-leakage/Intake BV487R310C 1.074E-01 1.415E-04 0.108 

 * Filtered Intake BV487R312C 1.041E-02 7.115E-05 0.010 

  (Noble gas)     

 * Unfiltered In-leakage/Intake BV487R311C Negligible 7.267E-04 0.001 

 * Filtered Intake BV487R313C Negligible 3.524E-03 0.004 

     
External Shine[2, 4]     

* All sources except filter shine (from App C) [2]  
 0.573 0.573 

*  Emergency filter shine (from App D) [4]   0.0367 0.0367 

TOTAL  
3.721 0.739 4.49 

Notes: 
[1] See Section 6 for a demonstration which shows that the Vacuum Relief Line contribution is negligible. 
[2] The external shine dose contribution from these sources are not affected by Revision 3.  They are obtained from 

App. “A”, and adjusted to reflect Unit 2 RSG/NSAL in App. “C” (principally using scaling factors). The Unit 1 dose 
is presented since it is bounding.  The Unit 2 dose is 0.301 rem. 

[3] Doses in the CR due to the Containment leakage and RWST pathway due to immersion are calculated in Rev. 3 
using the PERC2 files developed in Appendix C, modified to reflect the latest CR ventilation/leakage parameters. 

[4] For purposes of consistency, the Rev. 3 direct shine dose from the CR intake filters is based on Unit 1 since the 
“total” Unit 1 external shine dose is bounding.  The Unit 2 direct shine filter dose is 0.0634 rem.  
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TABLE 11 
 

BVPS Unit 1 & Unit 2 Bounding LOCA ERF/TSC Personnel Dose with 
Atmospheric Containment Design, Power Uprate and 

Alternative Source Term Methodology 
 

 Computer CEDE DDE TEDE 
RELEASE TYPE File ID (rem) (rem) (rem) 

Immersion pathway [2]     

Vacuum Valve release NA Negligible Negligible Negligible[1] 

Containment Leakage[4] BV487R205P 9.369E-01 6.514E-01 1.59 

ESF Leakage BV487R109P 1.281E+00 2.289E-01 1.51 

RWST[4]     

  - Iodine BV487R114P 9.54E-02 4.93E-03 0.10 

  - Noble gas BV487R115P ----- 3.69E-02 0.037 

External Shine [3]   0.78 0.78 

TOTAL  
2.313 1.71 4.02 

 
Notes 
[1] See the “Computation” section for a demonstration which shows that the Vacuum Relief Line 

contribution is negligible. 
[2] The ERF immersion dose analysis does not credit the ERF structure/normal or emergency ventilation 

systems.   
[3] Although the Immersion dose does not credit activity cleanup by ERF filtration, the direct shine dose 

analysis includes ERF filter shine.  External Shine contribution was originally developed in App. “B”, 
and then adjusted in Revision 2 to reflect RSG/NSAL in App. “C”(principally by using scaling factors).  
The impact of updated design input values received in support of Revision 3 has been evaluated in 
Appendix E.   

[4] Immersion doses in the ERF due to the Containment leakage and RWST pathway are obtained directly 
from the listed files and reflect all current design parameters. 
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8.0 CONCLUSIONS 

The BVPS Site Boundary and Control Room doses due to radioactive material released following a LOCA 
will remain within the regulatory limits set by 10CFR50.67 and Regulatory Guide 1.183.  The ERF doses 
also remain within 5 Rem TEDE.  These doses were calculated by using Alternative Source Terms and 
BVPS Units 1 & 2 design input parameter values provided by FENOC via DIN#s 1, 48 and 49 (see 
Attachment 1, 4 and 5). 
 
Control Room 
 
The maximum 30-day integrated dose to the Control Room operator is 4.49 Rem TEDE.  This value is 
less than the regulatory limit of 5 Rem TEDE.   
Note:  

1. In accordance with current licensing basis, the CR dose estimates following a LOCA is based on the 
assumption that the CR a) is automatically isolated, and b) placed in emergency pressurization / filtration 
mode via manual operator action within 30 mins of the accident. 

2. As a result of scatter through wall penetrations between the BVPS-2 CR filter cubicle and the CRE, there 
is a hot spot near the north stairwell of 0.11 rem due to shine from the CRVS filters (vs the current maximum 
dose in the general areas of the CRE of 0.0634 rem).  (Refer to Table 10 and Appendix D for detail) 

3. The current model that does not credit the presence of particulate air filters (intended for dust removal) in 
the CRVS recirculation air-conditioning system, is bounding. 

Emergency Response Facility 
 
The maximum 30-day integrated dose to personnel in the ERF is 4.02 Rem TEDE.  This value is less 
than the acceptance criteria of 5 Rem TEDE and remains unchanged from Revision 2. 
Note:  

1. In accordance with current licensing basis, the inhalation / submersion dose estimate following a LOCA 
does not credit the ERF structure / ventilation system 

2. The estimated dose includes a dose contribution to ERF/TSC personnel due to daily passage through 
Room 112 (Service Dock) when accessing / exiting the ERF/TSC (expected occupation: 10 minutes 
per day for the 30-day duration of the accident) 

3. A bounding approach is utilized with respect to filter efficiency when estimating the dose due to direct shine 
from the intake and recirculation ventilation filters, i.e., use of 100% or 0% efficiency, as deemed 
conservative.  This approach provides a basis to eliminate the need for filter efficiency testing. 

Site Boundary 
 
The integrated dose to an individual located at any point on the boundary of the exclusion area for any 
2-hour period following the onset of the event is 16.62 Rem TEDE (t=0.5 hr to t=2.5 hr time window). This 
value is less than the regulatory limit of 25 Rem TEDE and remains unchanged from Revision 2. 
 
The integrated dose to an individual located at any point on the outer boundary of the low population 
zone for the duration of the release is 2.9 Rem TEDE.  This value is less than the regulatory limit of 
25 Rem TEDE and remains unchanged from Revision 2. 
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APPENDIX A 
 

Deep Dose Equivalent (DDE) Contribution from External Sources 
to an Operator in the Control Room 
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Note for Revision 2: The impact of Unit 2 RSG/ NSAL 11-5 on the direct shine dose contribution in 
the Control Room is evaluated in Appendix C. 
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Appendix A Computer Files 
 

File Name Run Date Run Time Program Description 

BV487R1A01P,E 10/03/06 15:10:40 PERC2 Cable room source due to containment leakage 

BV487R1A02P,E 10/03/06 15:19:37 PERC2 Cable room source due to ESF leakage 

BV487R1A03P,E 10/03/06 15:30:00 PERC2 Cable room source due to RWST Iodine leakage 

BV487R1A04P,E 10/03/06 15:11:43 PERC2 Cable tray mezzanine source due to containment 
leakage 

BV487R1A05P,E 10/03/06 15:20:19 PERC2 Cable tray mezzanine source due to ESF leakage 

BV487R1A06P,E 10/03/06 15:31:08 PERC2 Cable tray mezzanine source due to RWST iodine 
leakage 

BV487R1A07P,E 10/03/06 15:12:43 PERC2 External cloud shine due to containment leakage 

BV487R1A08P,E 10/03/06 15:21:01 PERC2 External cloud shine due to ESF leakage 

BV487R1A09P,E 10/03/06 15:32:16 PERC2 External cloud shine due to RWST iodine leakage 

BV487R1A10 10/03/06 16:46:14 SW-QADCGGP Source to dose response for Unit 1 emergency 
intake filter 

BV487R1A11 10/03/06 16:47:31 SW-QADCGGP Source to dose response for Unit 2 emergency 
intake filter 

BV487R1A12P,D 10/03/06 15:33:25 PERC2 RWST sump water source strength 

BV487R1A13P,E 10/03/06 15:34:26 PERC2 Cable room source due to RWST NG iodine 
leakage 

BV487R1A14P,E 10/03/06 15:35:36 PERC2 Cable tray mezzanine source due to RWST noble 
gas leakage 

BV487R1A15P,E 10/03/06 15:36:44 PERC2 External cloud shine due to RWST noble gas 
leakage 
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Introduction 

The purpose of this appendix is to determine the 30-day Deep Dose Equivalent (DDE) to an 
operator in the combined control room due to the following external radiation sources after a 
LOCA in either unit of BVPS: 

 Direct shine from the airborne radiation source inside the reactor containment 

 Direct shine from the cable spreading area airborne source below unit 2 portion of 
the combined control room through floor penetrations 

 Direct shine from the cable tray mezzanine airborne source below unit 1 portion of 
the combined control room through floor penetrations 

 External cloud shine due to containment leakage, ESF leakage, and RWST back 
leakage 

 Direct shine from control room intake filters due to containment leakage, ESF 
leakage and RWST back leakage 

 Direct shine from radiation source inside the RWST 

 
The external shine dose is calculated based on a core power at 2918 Mwt and an atmospheric 
containment, using the Alternative Source Term methodology (Ref.A1). The input parameters 
are provided by FENOC (Ref.A2) and included as Attachment 1 of this calculation. 

The post-LOCA external shine doses based on TID-14844 source term (Ref.A3), a reactor 
core power of 2705 MWt, and a sub-atmospheric containment were calculated in Ref.A4 for 
Unit 1 accident and in Ref.A5 for Unit 2 accident. This appendix will cover a LOCA in either 
unit as the more conservative input parameters are chosen for the dose calculation. The 
calculation approach is similar to that used in Ref.A4 (& A5), i.e., the computer code PERC2 
(Ref.A6) is used to determine the radiation source strength and computer code SW-
QADCGGP (Ref.A7) is typically used to determine the dose rate per unit source strength. 

In references A4 & A5 (or their references), the unit source to dose rate response functions 
(typically mr/hr dose rate per Mev/s/cc source strength) from the containment source, cable 
spreading area airborne source, cable tray mezzanine airborne source, and RWST source 
have been calculated as a function of the gamma source energy. The unit source response 
functions for the control room HEPA filter source will be determined in this appendix by SW-
QADCGGP computer code. The source strengths for all sources are determined by PERC2 
computer code. The dose rate is calculated by multiplying the unit source response functions 
by the source strengths per energy groups. The external cloud shine dose is calculated by 
utilizing a special feature of the PERC2 code, namely, by inputting 2-ft concrete shielding 
factors (determined by SW-QADCGGP) directly to the PERC2 run. 
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A1.  Containment Direct Shine 
[   
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                                                                                                             ]a,c 

  

Proprietary Information in [      ] Removed L-SHW-BV2-000240 NP-Attachment 2 

FlrstEne~ 



 

 Page A5 of A33 

CALCULATION COMPUTATION 
 

NOP-CC-3002-01 Rev. 05   

CALCULATION NO.:  10080-UR(B)-487 
 

REVISION: 3 
 

 

CLASS 2 
Proprietary, Confidential and/or Trade Secret Information © 2019 WECTEC LLC. All rights reserved. 

   

[  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                                                                                                            ]a,c 

  

Proprietary Information in [      ] Removed L-SHW-BV2-000240 NP-Attachment 2 

FlrstEne~ 



 

 Page A6 of A33 

CALCULATION COMPUTATION 
 

NOP-CC-3002-01 Rev. 05   

CALCULATION NO.:  10080-UR(B)-487 
 

REVISION: 3 
 

 

CLASS 2 
Proprietary, Confidential and/or Trade Secret Information © 2019 WECTEC LLC. All rights reserved. 

   

[ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                                                                                                        ]a,c 
  

Proprietary Information in [      ] Removed L-SHW-BV2-000240 NP-Attachment 2 

FlrstEne~ 



 

 Page A7 of A33 

CALCULATION COMPUTATION 
 

NOP-CC-3002-01 Rev. 05   

CALCULATION NO.:  10080-UR(B)-487 
 

REVISION: 3 
 

 

CLASS 2 
Proprietary, Confidential and/or Trade Secret Information © 2019 WECTEC LLC. All rights reserved. 

   

[ 
 
 
 
 
 
 
 
 
 
 

                                                                                                                                                          ]a,c 
 
A2. Direct Shine from Cable Spreading Area Airborne Source below Unit 2 Control 

Room through Penetrations 
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A3. Direct Shine from Cable Tray Mezzanine Airborne Source below Unit 1 Control 
Room through Penetrations 
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A5.  Unit 1 Control Room Emergency Filter Shine 
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Summary of Results 
The 30-day post-LOCA deep dose equivalent to a control room operator from external sources 
due to a LOCA in either unit, for an atmospheric containment and a core power level of 2918 
MWt, using Alternative Source Terms, are summarized in Table A-7 below. 

 

Table A-7  
Summary of Control Room External Shine Dose  

Following a LOCA in Either Unit (Rem) 
    

Source Table/Section 
Unit 1 Control 
Room Area 

Unit 2 Control 
Room Area 

    

Containment Shine TBL.A-1 1.64E-02 1.64E-02 
    
Cable Spreading Room Airborne Source    

Containment Leakage TBL.A-2  1.52E-01 
ESF/RWST Back Leakage TBL.A-2  3.35E-02 

    
Cable Tray Mezz. Area Airborne Source    

Containment Leakage TBL.A-3 3.85E-01  
ESF/RWST Back Leakage TBL.A-3 7.15E-02  

    
External Cloud Shine    

Containment Leakage § A4 3.28E-02 3.28E-02 
ESF Leakage § A4 1.99E-03 1.99E-03 

RWST Iodine Leakage § A4 7.33E-05 7.33E-05 
RWST Noble Gas Leakage § A4 3.51E-05 3.51E-05 

    
Control Room Emerg. Vent. Filter Shine TBL. A-4, A-5[1] 3.57E-02 6.74E-02 
    

Unit 1 RWST Direct Shine TBL. A-6b 6.38E-02 6.38E-02 
    

Total  0.608 0.369 
  Notes: [1] Dose Point “C” 
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A17 36 S&W Calculation 12179-UR(B)-354, Rev.0,  “Skyshine Dose Rate from 
an Accident Containment (Scattered Component only),” (S&W 
Proprietary) 

A18 25 S&W Calculation 12241-UR(B)-390, Rev.0, “Control Room Dose 
Penetrations Shielding Requirement” 
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APPENDIX B 
 

Deep Dose Equivalent (DDE) Contribution from External Sources 
to an Operator in the Emergency Response Center (ERF) 
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Note for Revision 2: The impact of Unit 2 RSG/ NSAL 11-5 on the direct shine dose 
contribution in the ERF is evaluated in Appendix C 
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Appendix B Computer Files 
 

File Name Run Date Run Time Program Description 
BV487R1B01 10/03/06 16:48:25 SW-QADCGGP Semi-infinite cloud unshielded dose rate as a 

function of gamma energy. 

BV487R1B02 10/03/06 16:49:31 SW-QADCGGP Semi-infinite cloud dose rate shielded by 6.75 
inch concrete roof 

BV487R1B03P,E 10/03/06 15:13:44 PERC2 External cloud shine due to containment 
leakage 

BV487R1B04P,E 10/03/06 15:21:40 PERC2 External cloud shine due to ESF leakage 

BV487R1B05P,E 10/03/06 15:37:53 PERC2 External cloud shine due to RWST iodine 
release 

BV487R1B06P,E 10/03/06 15:39:11 PERC2 External cloud shine due to RWST noble gas 
release 

BV487R1B07P,E 10/03/06 15:14:44 PERC2 ERF filter source due to containment leakage - 
filtered intake 

BV487R1B08P,E 10/03/06 15:15:54 PERC2 ERF filter source due to containment leakage - 
unfiltered intake 

BV487R1B09P,E 10/03/06 15:22:20 PERC2 ERF filter source due to ESF leakage - filtered 
intake 

BV487R1B10P,E 09/15/06 15:23:00 PERC2 ERF filter source due to ESF leakage - unfiltered 
intake 

BV487R1B11 09/15/06 16:51:30 SW-QADCGGP Source to dose response for ERF normal intake 
HEPA filter 

BV487R1B12 09/15/06 16:52:06 SW-QADCGGP Source to dose response for ERF emergency 
recirculation HEPA filter 
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Introduction/ Approach 
The purpose of this appendix is to determine the 30-day Deep Dose Equivalent (DDE) to an 
operator in the Emergency Response Facility (ERF) due to the following external radiation 
sources after a LOCA in either unit of BVPS: 

 Direct shine and skyshine from the reactor containment 

 External cloud shine due to containment leakage, ESF leakage, and RWST leakage 

 Direct shine from ERF intake filters due to containment leakage, ESF leakage and 
RWST leakage 

 Direct shine from ERF Recirculation filters due to containment leakage, ESF leakage 
and RWST leakage 

 Direct shine from radiation source inside the RWST 

The ERF external shine dose is calculated based on a core power at 2918 Mwt and an 
atmospheric containment, using the Alternative Source Term methodology (Ref.B1). The input 
parameters are provided by FENOC (Ref.B2) and included as Attachment 1 of this calculation. 

The post-LOCA external shine doses to a control room operator are calculated in Appendix A 
of this calculation. Except for the containment shine dose, the approach in calculating the ERF 
external shine doses is similar to that used in Appendix A, i.e., the computer code PERC2 
(Ref.B4) is used to determine the radiation source strength and computer code SW-
QADCGGP (Ref.B5) is used to determine the dose rate per unit source strength. The 
calculated doses are enveloping for a LOCA in either unit as the more conservative input 
parameters are chosen for the dose calculation.  

The containment dome shine and skyshine dose is calculated based on a generic skyshine 
calculation from a post-LOCA containment (Ref.B3). Ref.B3 calculates the containment 
skyshine dose rate as a function of distance and elevation for a unit volumetric particle source 
(1 photon/s/cm3) inside a BVPS containment for various gamma energies. The 30-day dose 
from the containment skyshine is obtained by multiplying this unit source response function 
by the integrated source strength (photon-hr/s/cm3) in the containment determined by PERC2 
computer code. The reduction factor for the 6.75” concrete roof is incorporated for a dose 
point inside the Technical Support Center (TSC) or the Emergency Operation Facility (EOF). 
The unit source response functions for the ERF intake and recirculation HEPA filter sources 
(mr/hr dose rate per Mev/s/cc source strength) will be determined by SW-QADCGGP 
computer code. The integrated source strengths for the filter sources are determined by 
PERC2 computer code. The 30-day dose is calculated by multiplying the unit source response 
functions by the integrated source strengths per energy groups. The external cloud shine dose 
is calculated by utilizing a special feature of the PERC2 code, namely, by inputting 6.75 inch 
concrete shielding factors (determined by SW-QADCGGP) directly to the PERC2 run.  
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ERF Description/ Design Input 
The Emergency Response Facility is a large one story building (approximately 192’ x 164’ x 
16’) located at ~ 1200 ft ESE of Unit 2 containment and ~ 1700 ft ESE of Unit 1 containment. 
It is clear that the Unit 2 accident will result in a higher dose to personnel in the ERF. The ERF 
includes Technical Support Center (TSC), Emergency Operation Facility (EOF), computer 
room, offices, dosimetry / counting room, records/ storage room, and miscellaneous 
equipment rooms. During normal operation, ERF intake of 3800 cfm is filtered by HEPA filter. 
During a DBA, the ERF is manually isolated and placed in recirculation mode through a HEPA 
filter and a charcoal filter. The intake filter is located in room 112 (service dock) and the 
recirculation filters are located in room 109B (mechanical room B). Both rooms are out of the 
recirculation ventilation envelope (Ref.B2). However, the radiation source accumulated in the 
filters can shine to accessible areas in the ERF. The input data used to calculate the ERF 
direct shine dose are listed below: 
 

No Description Reference 

1) ERF gross volume  - 5.038E+5 ft3  (Free volume is 5% less) B2 

2) Normal intake flow - 3800 cfm  10% B2 

3) Normal intake filter efficiency - 99% on HEPA filter for all particulates B2 

4) Maximum unfiltered inleakage during normal operation - 2090 cfm  B2 

5) Delay time for initiating ERF isolation and emergency recir ventilation 
mode - 30 min 

B2 

6) Emergency recir ventilation flow rate - 3800 cfm  10% B2 

7) Recir HEPA filter efficiency - 98% for all particulates B2 

8) Recir charcoal filter efficiency - 90% for elemental and organic iodines  B2 

9) Unfiltered inleakage during emergency recir ventilation mode - 910 cfm B2 

10) Distance from Unit 2 containment centerline to ERF - 1194 ft B2 

11) ERF elevation: floor - 730'-6", roof - 746-10" B9 

12) Containment shine dose rate per unit source at 1100 ft from 
containment wall and at El. 741 ft - see Section B1 

B3 

13) ERF roof thickness and density - 6.75-in structure concrete (2.4 g/cc) B2 

14) ERF wall thickness and density - double layers of 8" block concrete 
(2.2 g/cc) and 8" ribbed block, Effective thickness - 8.62 inch, density - 
2.2 g/cc 

B3, B8 

15) TSC roof penetrations - one 4" plus one 3" plus five 2" plumbing vents B2 

16) ERF intake HEPA filter dimensions - 46" x 55" x 22.5" B2, B9 

17) Distance of the intake filter to the closest location in corridor - 36.8 ft B13 

18) Distance and shielding of the intake filter to the men's sleeping room - 
53 ft 7-5/8" block concrete shield (mechanical room 109), 2.2 g/cc 

B10 

19) Distance of the intake filter to office room 145 - 116.8 ft B10 
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No Description Reference 

20) Distance of the intake filter to TSC - 168 ft B2,B10 

21) ERF recir HEPA filter dimensions - 47" x 57" x 22.5" B2, B12 

22) ERF recir HEPA filter shielding - 7-5/8" block concrete (2.2 g/cc) B2, B11 

23) Distance of the recir filter to the center of closest corridor - 13 ft B10,B2 

24) Distance of the recir filter to the mens' sleeping room - 16 ft B10 

25) Distance of the recir filter to office room 145 - 80 ft B10 

26) Distance of the recir filter to TSC - 123 ft B2, B10 

27) Distance of Unit 2 RWST to the ERF - 1050 ft B2 

28) Unit 2 RWST bottom nozzle elevation - 738 ft B14 

29) Unit 2 RWST cross section area - 1963 ft2 B14 

30) Surface elevation of the state highway Route 168 - 750 ft B2, B8 

31) /Q values from Unit 2 containment leakage, ESF leakage, and RWST 
back leakage to the ERF edge (which are slightly higher than the 
values at ERF intake): (Ref.B7, p.115). (The more conservative values 
(in bold) between the containment edge release point and the 
containment top release point are used for the containment leakage 
source.) 

B7 

 

 

 Containment leakage   

Time After Containment Edge Containment Top ESF Lkg. RWST Lkg. 

LOCA (Sec/m3) (Sec/m3) (Sec/m3) (Sec/m3) 

0 - 2 hr 6.72E-05 7.22E-05 7.22E-05 9.42E-05 
2 – 8 hr 5.69E-05 6.43E-05 6.43E-05 8.37E-05 
8 – 24 hr 2.65E-05 2.96E-05 2.96E-05 3.81E-05 
1 - 4 day 2.13E-05 2.48E-05 2.48E-05 2.97E-05 

4 – 30 day 1.89E-05 2.15E-05 2.15E-05 2.58E-05 
 

The TSC/EOF areas require the same occupancy as the control room and are protected by 
at least 6.75” of concrete from the skyshine and external cloud shine. They are also located 
at further distances from the ERF filters. Some of the rest of the ERF are less well protected 
as they may be subjected to external radiation through windows and other penetrations. The 
corridor areas near the ERF filters will also receive higher dose than the TSC/EOF areas. Two 
post-LOCA external shine doses are calculated in this appendix: one for the TSC/EOF area, 
the other represents the maximum dose for the rest of the ERF. 
 

B1.  Containment Dome Shine and Skyshine 
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B2.  External Cloud Shine 
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B3.  ERF Intake Filter Shine 
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B4.  ERF Emergency Recirculation Filter Shine 
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B5.  RWST Direct Shine 
The Unit 2 RWST tank is located at 1050 ft from the ERF. The bottom nozzle elevation of 
RWST is 738 ft (Ref.B14). The cross section area of the Unit 2 RWST is 1963 ft2. The radiation 
source is the post-LOCA containment sump water, which is assumed to back-leak to the 
RWST at a rate of 2 gpm. The volume of sump water in the RWST at the end of 30 days is 2 
gal/min x (60 x 24 x 30) min x 0.1337 ft3/gal = 1.16E+4 ft3. The height of the source is  = 
1.16E+4 ft3 / 1963 ft2 = 5.9 ft. The elevation of the top of RWST source is therefore 738 ft+5.9 
ft = 743.9 ft. Since the highway elevation of Route 168 is 750 ft (Datum # 30), the RWST 
source is shielded by the interfering roadway for a person in the ERF (730.5 ft floor elevation). 
The scattered dose will be insignificant. 
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Summary of Results 

The 30-day post-LOCA deep dose equivalent to an individual located in the ERF from external 
sources due to a LOCA in BVPS Unit 2, for an atmospheric containment and a core power 
level of 2918 MWt, using Alternative Source Terms, are summarized in Table B-5 below. The 
values are bounding for Unit 1 LOCA. 
 

TABLE B-5 
 

Summary of ERF External Shine Dose  
Following a LOCA in Unit 2 Reactor (Rem) 

     

 
Source Table/Section 

 
EOF/TSC  

Rest of ERF 
Occupied Area 

(Max) 
     
Containment Shine TBL. B-1 5.84E-02  1.78E-01 
     
External Cloud Shine     

Containment Leakage  § B2[1] 1.05E-01  6.50E-01 
ESF Leakage § B2[1] 3.48E-02  2.29E-01 

RWST release § B2[1] 3.71E-03  4.23E-02 
     
ERF Intake Filter Shine TBL. B-3[2] 2.81E-04  5.81E-03 
     
ERF Recir Filter Shine TBL. B-4[2] 5.61E-04  6.00E-02 
     
RWST Direct Shine § B5 Negligible  Negligible 
     
Total   0.203  1.17 

 
Notes  
[1] Pages B12 and B11, respectively. 
[2] Dose point “TSC” and “Closest Location in Corridor”, respectively. 

 
 
The “max” direct shine values are used to calculate the DDE portion of the TEDE dose 

reported in Table 15 of the main text and are the sum of the highlighted doses, equal to 
0.178 + 0.00581 + 0.060 + 0 = 0.244 rem.  Although reprinted above the “max” external 
cloud shine is calculated and addressed in Table 15 of the main calculation. 

Proprietary Information in [      ] Removed L-SHW-BV2-000240 NP-Attachment 2 

F1rstEne[W 



 

 Page B28 of B28 

CALCULATION COMPUTATION 
 

NOP-CC-3002-01 Rev. 05   

CALCULATION NO.:  10080-UR(B)-487 
 

REVISION: 3 
 

 

CLASS 2 
Proprietary, Confidential and/or Trade Secret Information © 2019 WECTEC LLC. All rights reserved. 

   

References 
 
App B Calc  

Ref. DIN# Reference Title and Revision 

B1 2 Reg. Guide 1.183, “Alternative Radiological Source Terms for Evaluating 
Design Basis Accidents at Nuclear Power reactors”, July 200 

B2 1 FirstEnergy letter ND1MDE:0374, 9/20/06, “Containment Sump Modification 
Dose Inputs, Units 1&2– DIT-FPP-0044-00; “Dose Analysis Inputs for Sump 
Modifications” and FirstEnergy letter ND1MLM:0379, 10/20/06, Containment 
Sump Modification Dose Inputs, Units 1&2, DIT-FPP-0045-00 “Control room 
and ERF inputs for Dose Analysis”  

B3 35 S&W Calculation 12241-UR(B)-193, Rev.0,  “Containment Skyshine Dose 
Rate” 

B4 15 S&W Computer Program NU-226, Ver. 00, Lev. 02, PERC2, 
“Passive/Evolutionary Regulatory Consequence Code” 

B5 44 S&W computer program NU-222, Ver.00, Lev.02, “SW-QADCGGP – A 
combinatorial Geometry Version of QAD-5A” 

B6 20 S&W Calculation 8700-EN-ME-105, Rev.0, “Relative Atmospheric Dispersion 
Factors (/Qs) at Control Room and ERF Receptors for Unit 1 Accident 
Releases” 

B7 21 S&W Calculation 10080-EN-ME-106, Rev.0, “Relative Atmospheric Dispersion 
Factors (/Qs) at Control Room and ERF Receptors for Unit 2 Accident 
Releases” 

B8 37 DLC Calculation ERS-SFL-83-010, Rev.0,  “Emergency Response Facility 
Post- LOCA Dose” 

B9 38 BVPS Dwg. No. 8700-RM-60H-3 

B10 39 BVPS Dwg. No. 8700-RA-60M-1 

B11 40 BVPS Dwg. No.  8700-RA-60J-1 

B12 41 BVPS Dwg. No.  8700-9.16-388, Rev. A 

B13 42 BVPS Dwg. No. 8700-RM-60E-3 

B14 43 FENOC letter ND1MLM:0189, W. R. Kline to E. A Dzenis, Westinghouse, 
“Containment Analysis Information, Revision 7, Units 1 & 2”, January 30, 2002 

B15 32 American National Standard, ANSI-ANS-6.1-1977, “Neutron and Gamma-Ray 
Flux-to-Dose Rate Factors” 

 
 

Proprietary Information in [      ] Removed L-SHW-BV2-000240 NP-Attachment 2 

F1rstEne[W 



 

 Page C1 of C45 

CALCULATION COMPUTATION 
 

NOP-CC-3002-01 Rev. 05   

CALCULATION NO.:  10080-UR(B)-487 
 

REVISION: 3 
 

 

CLASS 2 
Proprietary, Confidential and/or Trade Secret Information © 2019 WECTEC LLC. All rights reserved. 

   

Appendix C  
(Developed in support of Revision 2) 

 
Combined effect of Unit 2 RSG/RRVCH, Westinghouse NSAL 11-5 and use of NaTB 

baskets (instead of NaOH addition) on the Unit 1/2 bounding post-LOCA Site Boundary, 
Control Room, and ERF Dose Consequences  

 
Table of Contents 

 
Objective or Purpose 

Computer File ID 

Approach / Design Input 

Evaluation 

C1. Inhalation & Submersion Dose from Released Activity 

C2. Shine from External and Contained Radiation Sources 

C3. Update of CR Direct Shine Dose in Appendix A to reflect BVPS-2 RSG / NSAL 11-5 

C4. Update of ERF Direct Shine Dose in Appendix A to reflect BVPS-2 RSG / NSAL 11-5 

C5. Relevant Historical Information (i.e., portion of Rev.1 that is used in Rev. 2) 
 
 
Revision 3 Note:  
CR Dose due to Direct Shine from the CR Ventilation Filters:  

 The dose contribution from the BVPS-2 HEPA filters to an operator in the Control Room 
(originally developed in Appendix A, and updated in Appendix C), has been updated to 
reflect the design inputs provided by DIN# 48.  The new assessment is documented in 
Appendix D.  

ERF/TSC Dose due to Direct Shine from the ERF /TSC Ventilation filters: 
 The dose contribution from the ERF ventilation filters to an operator in the ERF/TSC 

(originally developed in Appendix B, and updated in Appendix C), has been updated to 
reflect the design inputs provided by DIN# 49.  The new assessment is documented in 
Appendix E    

ERF/TSC Dose due to Shine from the Containment & RWST  
 The impact of shorter estimated distances between the ERF/TSC and the containment 

and RWST sources on the estimated doses (originally developed in Appendix A, and 
updated in Appendix C), is addressed in Appendix E. 
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Objective or Purpose 

The Objective of this Appendix is to address the following: 

 Evaluate the effect of Unit 2 RSGs / RRVCH and Westinghouse NSAL 11-5 (corrects 
the LOCA M&Es) on the dose consequences at Site Boundary, Control Room, and 
Emergency Response Facility (ERF) following a postulated Loss-of-coolant Accident 
(LOCA).  Affected parameters are identified in FENOC DIT-SGR2-0046-01 (DIN# 47). 

 Incorporate the impact of the change in the sump water buffering agent (i.e., the 
change from post-accident chemical addition of sodium hydroxide to the spray 
solution, to sodium tetra borate located in baskets in the containment sump) previously 
evaluated in Addendum 1 and 2 of Revision 1 combined with the affected parameters 
associated with RWST back leakage timing identified in items 12 and 13 in FENOC 
DIT-SGR2-0046-01 (DIN# 47).   

 

Appendix C Computer File Identification  

File Name Run Date Run Time Program Description 
     

    §C1 - Containment Leakage 
BV487R201P,C 05 OCT 2015 10:20:29 PERC2 Unfiltered CR in-leakage 

BV487R202P,C,E 05 OCT 2015 10:21:24 PERC2 Filtered CR Intake 

BV487R203P,R 05 OCT 2015 10:22:23 PERC2 Elemental I131 Concentration 

BV487R204P 05 OCT 2015 10:22:56 PERC2 EAB dose as a function of time after LOCA 

BV487R204AP 05 OCT 2015 10:23:11 PERC2 EAB dose from 0.5 to 2.5 hours after a LOCA 

BV487R205P 05 OCT 2015 10:23:22 PERC2 ERF 

    §C1 – ESF Leakage 

BV487R208AP 15 OCT 2015 17:40:21 PERC2 EAB dose from 0.5 to 2.5 hours after a LOCA 

    §C1 - RWST back leakage 
BV487R208Y1P 05 OCT 2015 10:23:37 PERC2 Case 1a EAB (iodine) 

BV487R208Y2P 05 OCT 2015 10:23:51 PERC2 Case 1a EAB (iodine progeny) 

BV487RC01AP 05 OCT 2015 10:24:08 PERC2 Case 1b EAB (iodine) 

BV487RC01BP 05 OCT 2015 10:30:48 PERC2 Case 2 EAB (iodine) 

BV487RC02AP,C 05 OCT 2015 10:24:22 PERC2 Case 1b EAB (iodine progeny) 

BV487RC02BP,C 05 OCT 2015 10:31:01 PERC2 Case 2 EAB (iodine progeny) 

BV487R210AP,C 05 OCT 2015 10:24:33 PERC2 Case 1b Unfiltered CR in-leakage (iodine) 

BV487R210BP,C 05 OCT 2015 10:31:16 PERC2 Case 2 Unfiltered CR in-leakage (iodine) 

Proprietary Information in [      ] Removed L-SHW-BV2-000240 NP-Attachment 2 

FlrstEne!JlY 



 

 Page C3 of C45 

CALCULATION COMPUTATION 
 

NOP-CC-3002-01 Rev. 05   

CALCULATION NO.:  10080-UR(B)-487 
 

REVISION: 3 
 

 

CLASS 2 
Proprietary, Confidential and/or Trade Secret Information © 2019 WECTEC LLC. All rights reserved. 

   

File Name Run Date Run Time Program Description 
BV487R211AP,C 05 OCT 2015 10:27:00 PERC2 Case 1b Unfiltered CR in-leakage (iodine progeny) 

BV487R211BP,C 05 OCT 2015 10:32:47 PERC2 Case 2 Unfiltered CR in-leakage (iodine progeny) 

BV487R212AP,C 05 OCT 2015 10:28:06 PERC2 Case 1b Filtered CR Intake (iodine) 

BV487R212BP,C 05 OCT 2015 10:34:16 PERC2 Case 2 Filtered CR Intake (iodine) 

BV487R213AP,C 05 OCT 2015 10:29:12 PERC2 Case 1b Filtered CR Intake (iodine progeny) 

BV487R213BP,C 05 OCT 2015 10:36:14 PERC2 Case 2 Filtered CR Intake (iodine progeny) 

BV487R214AP 05 OCT 2015 10:30:23 PERC2 Case 1b ERF (iodine) 

BV487R214BP 15 OCT 2015 17:41:35 PERC2 Case 2 ERF (iodine) 

BV487R215AP 05 OCT 2015 10:30:36 PERC2 Case 1b ERF(iodine progeny) 

BV487R215BP 15 OCT 2015 17:42:08 PERC2 Case 2 ERF(iodine progeny) 

    §C2 & C4 

BV487R2C07P,E 05 OCT 2015 10:38:29 PERC2 U2 pre-RSG/NSAL: 0-24 hr after LOCA  

    Containment Airborne and CR Filter Energy Release 

BV487R2C08P,E 05 OCT 2015 10:39:29 PERC2 U2 RSG/NSAL: 0-24 hr after LOCA Containment  

    Airborne and CR Filter Energy Release 

     

    §C3 

BV487R2A07P,E 05 OCT 2015 10:40:25 PERC2 CR:   Attenuated Cloud Shine - 24” Concrete Shielding 

BV487R2B03 P,E 05 OCT 2015 10:40:39 PERC2 ERF:  Attenuated Cloud Shine - 6.75” Concrete Shielding 

BV487R2C03 P,E 05 OCT 2015 10:40:50 PERC2 CR: Unit 2 pre-RSG/NSAL – Unshielded cloud shine 

BV487R2C04 P,E 05 OCT 2015 10:41:44 PERC2 CR: Unit 2 RSG/NSAL – Unshielded cloud shine 

BV487R2C05 P,E 05 OCT 2015 10:41:56 PERC2 ERF: Unit 2 pre-RSG/NSAL – Unshielded cloud shine 

BV487R2C06 P,E 05 OCT 2015 10:42:51 PERC2 ERF: Unit 2 RSG/NSAL – Unshielded cloud shine 

Notes 

The letter at the end of the file names P, R, E and C signifies a; PERC.OUT,  REGDOSE.OUT, EQINT.OUT and CNTLROOM.OUT file, 

respectively. 

All computer files were created on PC# D5F9R91 with Windows XPpro OS 

PERC.OUT, DIAG.OUT, REGDOSE.OUT, EQDOSE.OUT, REGINT.OUT, EQINT.OUT and CNTLROOM.OUT are output with each PERC2 

run.  PERC.OUT provides the Input/Library file echo and Site Boundary dose results.  DIAG.OUT is a voluminous file that provides activity 

per nuclide in all regions.  CNTLROOM.OUT provides Region 5 integrated operator dose.  REGDOSE provides total activity concentrations 

in all regions.  EQDOSE provides the photon energy release rates in all regions and filters EQINT provides the integrated photon energy 

release in all regions and filters. 

The files extension is “*.ASC” for all files (e.g., . BV487R101P is BV487R101P.ASC) on the CD. 
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Approach / Design Input 

FENOC DIT-SGR2-0046-01 (DIN# 47) has identified several parameters that are impacted 
by the BVPS-2 RSG/RRVCH and updated LOCA M&E rates per Westinghouse NSAL 11-5. 

Table C1 
LOCA Input Parameters identified in DIN# 47 as affected by BVPS-2 RSG/NSAL 11-5 

 

DIT 
Item # Parameter Description Revision 1 

Value 

BVPS-2 RSG 
/ NSAL 11-5 
Value 
 

 
Comment 

     
1 Containment Free Volume 1.75E6 ft3 1.75E6 ft3 No Change, does not impact 

Revision 1 
     
2 Containment Spray Coverage 63% 60% Unfavorable impact; effect of 

change is addressed herein 
     
3 Bounding containment spray 

initiation time after accident 
85.4 s 77.4 s Favorable impact; effect of 

change is addressed herein 
 

4 Aerosols and elemental iodine 
removal coefficients in sprayed 
region 

Developed in 
UR(B)-487 
R1 based on 
values in 
US(B)-257-
R1 
 

Developed in 
US(B)-257 R2 

Updated values that reflect 
DIN#47 are addressed herein  
 

5 Aerosols removal coefficients in 
unsprayed region due to 
gravitational settling 

Developed in 
UR(B)-487 
R1 based on 
values in 
US(B)-257-
R1 
 

Developed in 
US(B)-257 R2 

Updated values that reflect 
DIN#47 are addressed herein  
 

6 Minimum long term sump pH Sump pH > 
7.0 in < 16 
hours 
 

Sump pH > 
7.0 in < 16 
hours 
 

No change, does not impact 
Revision 1 
 

7 Max pressure relief line 
bounding release rate following 
a LOCA prior to isolation 
 

2200 cfm 2200 cfm No change, does not impact 
Revision 1  
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DIT 
Item # Parameter Description Revision 1 

Value 

BVPS-2 RSG 
/ NSAL 11-5 
Value 
 

 
Comment 

8 Minimum volume of and mass 
of sump water versus time after 
switchover to the recirculation 
phase 

20 – 30 min 
19,111 ft3 
(1.13E6 lbm) 
0.5 – 2 hr 
25,333 ft3 
(1.51E6 lbm) 
2 hr-30 d 
43,577 ft3 
(2.68E6 lbm) 

20 – 30 min 
19,253 ft3 
(1.1379E6 
lbm) 
0.5 – 2 hr 
24,909 ft3 
(1.5133E6 
lbm) 
2 hr-30 d 
43,824 ft3 
(2.6837E6 
lbm) 
 

Revision 1 is slightly 
conservative; therefore the 
Rev.1 results remain slightly 
conservative between 0.14% 
and 0.70%.  Specifically, the 
sump water release is based on 
a lambda equal to the sump 
water leakage rate divided by 
the sump water volume, 
adjusted by density.  The mass 
leakage rate is constant and the 
sump water mass has increased 
slightly in all 3 cases for BVPS-2 
RSG/NSAL 11-5 conditions; 
therefore the sump water 
release lambda is lower for 
BVPS-2 RSG/NSAL 11-5 
conditions. 
 

9 Bounding Unit 1/2 Peak sump 
water temperature after 20 min 

250oF 250oF No Change, does not impact 
Revision 1 
 

10 Release rates via RWST vent 
versus time 

Table 1 & 
Table 2 of 
Rev.1, Add2 
(based on 
DIN# 17, R6) 
 

Evaluated in 
DIN# 17. 
“Design” 
values not 
affected.  The 
“Bounding” 
values are 
updated. 

Appendix C herein addresses 
the updated “bounding” RWST 
release rate values calculated in 
DIN# 17 and demonstrates that 
continued use of the “design” 
RWST release rate values 
originally developed in Revision 
3 of DIN# 17 remain bounding 
for purposes of dose 
consequences.  
 

11 Initial RCS Tech Spec 
concentrations 

As 
established 
in UR(B)-484 
R0 

Per DIN# 47, 
unchanged 
from UR(B)-
484 R0 
 

No Change, does not impact 
Revision 1  
 

12 Bounding Unit 1/2 - Initiation 
time of sump back leakage into 
RWST after LOCA 
 

t= 782 sec t=1768 sec Unfavorable impact; effect of 
change is addressed herein. 
 

13 Bounding Unit 1/2  - Time after 
LOCA and duration of RWST 
back leakage to environment 
via the RWST vent 

t=3055 sec 
to 30 days  

t=3039 sec to 
30 days  

Unfavorable impact; effect of 
change is addressed herein. 
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As discussed in the main body of this analysis, the dose consequences associated with the 
containment vacuum relief release and the ESF leakage pathways are unaffected by the 
BVPS-2 RSGs / RRVCH and Westinghouse NSAL 11-5.  Thus the inhalation and submersion 
doses addressed in Appendix C are limited to the dose consequences associated with 
Containment Leakage and RWST back leakage.   
 
With respect to dose consequences due to direct shine (i.e., those developed in Appendix A 
and Appendix B for the CR and ERF, respectively), only the containment airborne activity (and 
resultant cloud and filter shine) is addressed since a) the DDE dose due to cloud shine / 
CR/ERF filter shine due to RWST back leakage is negligible, b) the dose due to cloud shine 
from ESF leakage is not impacted by U2 RSG/NSAL and c) the dose impact of BVPS-2 RSG 
/ NSAL 11-5 on RWST shine is negligible as will be demonstrated in this Appendix. This 
approach is possible because the doses are reported in Revision 1 by leakage type as well 
as the total TEDE. 
 
Evaluation 
 
C1. Inhalation & Submersion of Released Activity 
 
C1.1 Containment Leakage 
 
To update the dose consequences to the control room operator, the Emergency Response 
Facility personnel, and the public at the EAB and LPZ due to inhalation of and submersion in 
the radioactivity due to containment leakage, the PERC2 containment leakage related files 
from Revision 1 (listed below), are revised using the updated information that reflects 
BVPS2 RSGs and NSAL 11-5 (e.g., change in airborne removal lambdas and reduction in 
spray coverage) discussed in Table C1. 

In support of Appendix C and Revision 2, the following Rev.1 files pertaining to containment 
leakage were updated as discussed herein   

   Replacement 
Description Rev.1 File  Rev.2 File 
Unfiltered CR in-leakage BV487R101  BV487R201 
Filtered CR Intake BV487R102  BV487R202 
Elemental I131 Concentration BV487R103  BV487R203 
EAB BV487R104  BV487R204A 
ERF BV487R105  BV487R205 

 

Because the spray fraction has changed from 63% to 60% the following PERC2 parameters 
were updated. 
 

 Mixing rate between the sprayed and unsprayed region, defined as 2 unsprayed 
region volume fractions per hour. 

 Sprayed and unsprayed volume 
 Leakage rate based on 0.1% volume fractions per day for 24 hours and 0.05% 

volume fractions per day for the remaining 29 days 

Proprietary Information in [      ] Removed L-SHW-BV2-000240 NP-Attachment 2 

FlrstEne!JlY 



 

 Page C7 of C45 

CALCULATION COMPUTATION 
 

NOP-CC-3002-01 Rev. 05   

CALCULATION NO.:  10080-UR(B)-487 
 

REVISION: 3 
 

 

CLASS 2 
Proprietary, Confidential and/or Trade Secret Information © 2019 WECTEC LLC. All rights reserved. 

   

[ 
 
 
 
 
 
 
 
 
 
 
 
 

                                                                                                   ]a,c 
 

The updated aerosol and elemental iodine removal rates within the Sprayed and Unsprayed 
Regions of the containment that reflect the BVPS-2 RSGs / NSAL 11-5 developed in 
calculation 8700-US(B)-257 R2 (DIN# 10) are listed below in Table C2.  In addition to the 
revised activity removal lambdas the spray region fraction has decreased from 63% to 60%. 
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Table C2 
 

Updated Aerosol and Elemental Iodine Removal Rates 
within Sprayed and Unsprayed Regions of Containment 

 
  Sprayed Region Unsprayed Region 

From To From To p (hr-1) e (hr-1) p (hr-1) e (hr-1) 
(second) (hour) Aerosol Elemental Aerosol Elemental 

      

0 30 0.00000 0.00833 0 0 0 0 

30 77 0.00833 0.02139 9.5823. 4.1075 0.0030 4.1075 

77 263 0.02139 0.07300 5.1476 5.1476 0.0032 0 

263 507 0.07300 0.14096 3.4057 3.4057 0.0034 0 

507 722 0.14096 0.20056 2.9256 2.9256 0.0037 0 

722 967 0.20056 0.26860 2.5650 2.5650 0.0041 0 

967 1434 0.26860 0.39841 2.1868 2.1868 0.0048 0 

1434 1800 0.39841 0.50000 2.0967 2.0967 0.0057 0 

1800 1830 0.50000 0.50833 2.0482 2.0482 0.0061 0 

1830 1851 0.50833 031416 2.7954 2.7954 0.0090 0 

1851 1963 031416 0.54541 6.7158 6.7158 0.0213 0 

1963 2233 0.54541 0.62038 11.6469 11.6469 0.0387 0 

2233 2570 0.62038 0.71383 14.5583 14.5583 0.0500 0 

2570 2975 0.71383 0.82628 14.6596 14.6596. 0.0545 0 

2975 3536 0.82628 0.98233 14.6855 14.6855 0.0578 0 

3536 3896 0.98233 1.08230 16.5427 16.5427 0.0611 0 

3896 4817 1.08230 1.33802 29.0424 20.5358 0.0650 0 

4817 5244 1.33802 1.45671 30.1924 20.5358 0.0688 0 

5244 5599 1.45671 1.55529 30.2929 20.5358 0.0706 0 

5599 6460 1.55529 1.79435 30.4578 20.5358 0.0727 0 

6460 6510 1.79435 1.80833 30.3747 20.5358 0.0741 0 

6510 6529 1.80833 1.81353 27.3476 20.5358 0.0743 0 

6529 6604 1.81353 1.83451 18.7190 18.7190 0.0749 0 

6604 6803 1.83451 1.88966 11.6128 11.6128 0.0764 0 

6803 7177 1.88966 1.99361 8.0644 8.0644 0.0792 0 

7177 7200 1.88966 2.00000 6.3482 6.3482 0.0793 0 

7200 7487 2.00000 2.07982 5.7581 5.7581 0.0822 0 

7487 7870 2.07982 2.18606 4.8614 4.8614 0.0843 0 

7870 8434 2.18606 2.34274 4.0857 4.0857 0.0864 0 

8434 8992 2.34274 2.49782 3.4963 3.4963 0.0882 0 
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  Sprayed Region Unsprayed Region 
From To From To p (hr-1) e (hr-1) p (hr-1) e (hr-1) 
(second) (hour) Aerosol Elemental Aerosol Elemental 

      

8992 9579 2.49782 2.66091 3.0940 3.0940 0.0894 0 

9579 10832 2.66091 3.00886 2.3312 2.3312 0.0901 0 

10832 12518 3.00886 3.47714 1.5493 1.5493 0.0901 0 

12518 18000 3.47714 5.00000 1.3892 1.3892 0.0874 0 

18000 23040 5.00000 6.40000 1.2533 1.2533 0.0831 0 

23040 28800 6.40000 8.00000 1.1568 1.1568 0.0789 0 

28800 36000 8.00000 10,00000 1.0765 1.0765 0.0746 0 

36000 84285 10.00000 23.41250 0.8901 0.8901 0.0498 0 

84285 202202 23.41250 56.16722 0.6923 0.6923 0 0 

202202 345600 56.16722 96.00000 0.4 0 0 0 
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Comparison of Rev.1 and Updated (BVPS‐2 RSG/NSAL 11‐5) Control Room Inhalation and Submersion Operator Dose 

  
Rev.1 CR Doses  

 
Updated Rev. 2 CR Doses 

 Percent Increase 

File  CEDE DDE TEDE 
 

File CEDE DDE TEDE  CEDE DDE TEDE 

R101  6.577E-01 6.412E-03 6.641E-01 
 

R201 6.713E-01 6.437E-03 6.777E-01  2.068% 0.390% 2.052% 

R102  1.368E-01 9.564E-02 2.324E-01 
 

R202 1.401E-01 9.572E-02 2.358E-01  2.412% 0.084% 1.454% 

Total  7.945E-01 1.021E-01 8.966E-01 
 

Total 8.114E-01 1.022E-01 9.136E-01  2.127% 0.103% 1.897% 

 
 

Comparison of Rev.1 and Updated (BVPS‐2 RSG/NSAL 11‐5) ERF Inhalation and Submersion Personnel Dose 

Rev.1 ERF  Updated Rev. 2 ERF Doses Percent Increase 

File  CEDE DDE TEDE 
 

File CEDE DDE TEDE  CEDE DDE TEDE 

R105  
9.04E-01 6.48E-01 1.552E+00  R205 9.37E-01 6.51E-01 1.588E+00  3.685% 0.494% 2.352% 

 
 

Comparison of Rev.1 and Updated (BVPS‐2 RSG/NSAL 11‐5) Inhalation and Submersion Dose at LPZ 

  
Rev.1 LPZ  

 
Updated Rev. 2 LPZ Doses 

 Percent Increase 

File  CEDE DDE TEDE 
 

File CEDE DDE TEDE  CEDE DDE TEDE 

R101  
7.792E-01 6.631E-01 1.442E+00  R201 8.084E-01 6.657E-01 1.474E+00  3.747% 0.392% 2.205% 
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The worst Case 2-hour window EAB TEDE Dose 
 
The worst Case 2-hour window EAB TEDE Dose for BVPS-2 RSG/NSAL 11-5 will continue 
to occur between 0.5 and 2.5 hours as shown in Table C3 (copy of Rev.1 Table 12) below.  
This is because; 
 

a. The containment leakage is by far the dominant EAB dose contributor; 
b. The window time frame is largely due to the core release periods following the LOCA 

that has not changed with the BVPS-2 RSG/NSAL 11-5; 
c. The change of spray lambda & spray coverage volume due to the BVPS-2 RSG/NSAL 

11-5 is not significant enough to shift the worst 2-hr window; this is clearly 
demonstrated by the comparison of the calculated Rev. 2 and Rev.1 containment 
leakage dose vs. time after LOCA shown in Table C3a; 

d. The dose due to ESF leakage is not impacted by the BVPS-2 RSG/NSAL 11-5; and 
e. The EAB dose due to RWST vent releases remains a minor dose contributor for the 

BVPS-2 RSGs/NSAL 11-5. 

For the reasons stated above, a single PERC2 run is made to determine the dose at the EAB 
between 0.5 and 2.5 hours.  This is accomplished by assigning the site boundary occupancy 
factor equal to zero (0) till 0.5 hours after the LOCA and stopping the run at 2.5 hours after 
the LOCA 

From Table C3 (Rev.1 Table 12) below, the calculated dose due to containment leakage in 
Revision 1 was 14.535 rem TEDE (i.e., 15.545 rem TEDE minus 1.01 rem TEDE).   

The updated containment leakage dose at the EAB due to the BVPS-2 RSGs / NSAL 11-5 is 
obtained from File R204A and is = 14.94 rem TEDE (i.e., 1.140E+01 rem CEDE plus 
3.540E+00 rem DDE from PERC2 File BV487R204A). 
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C1.2 ECCS (ESF) Leakage 
 
There is no change to the sump water leakage lambda due to ECCS leakage following the 
BVPS-2 RSG/NSAL 11-5.  This is because the assumed mass flow rate, “F”, is constant (at 
STP conditions per RG 1.183) and the mass of the sump water, “V”, for the BVPS-2 
RSG/NSAL 11-5 has increased (see below).  Therefore the leakage lambda (i.e.,  = F/V) is 
lower for BVPS-2 RSGs / NSAL 11-5 than that calculated and used in Rev.1.  For example: 
Minimum mass of sump water versus time after switchover to the recirculation phase: 
 

Rev.1 (DIN#1, pre-U2 
RSG/NSAL 11-5) 

BVPS-2 RSG/NSAL 11-
5 (DIN#47) 

  
20 – 30 min 
1.13E6 lbm 
 
0.5 – 2 hr 
1.51E6 lbm 
 
2 hr-30 d 
2.68E6 lbm 

20 – 30 min 
1.1379E6 lbm 
 
0.5 – 2 hr 
1.5133E6 lbm 
 
2 hr-30 d 
2.6837E6 lbm 

 
As seen from the sump water mass versus time data presented above, the sump water mass 
increased by the following: 

= 1.1379/1.13 = 0.7% for the period between  20 min -30 min after the LOCA 
= 1.5133/1.51 = 0.22% for the period between  30 min  -2 hours after the LOCA 
= 2.6837/2.68 =0.14% for the period between  2 hours-30 days after the LOCA 

 
Since the decrease in the release lambda is very small (between 0.14% to 0.7%, there is no 
need to revisit the doses due to ECCS leakage because the gain in the dose margin will be 
minimal. 
 
Thus: 
 
Cntl Rm  The control room operator dose from ECCS leakage remains unchanged from 

Rev.1 

ERF The dose to personnel located in the ERF from ECCS leakage remains 
unchanged from Rev.1 

LPZ  The dose at the LPZ from ECCS leakage remains unchanged from Rev.1 

EAB Because ECCS leakage was combined with the RWST vent leakage in a single 
PERC2 run in Rev.1 (File R108), the 2 hour EAB dose due to ECCS leakage is 
calculated herein for the release period between 0.5 and 2.5 hours after LOCA in  
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PERC2 File R208A.  This additional PERC2 run is needed because the dose due 
to RWST back leakage is being updated in Revision 2  

The 0.5 hr to 2.5 hr EAB dose due to ECCS leakage is calculated similar to the 
containment leakage dose (i.e., by assigning the site boundary occupancy factor 
equal to zero till 0.5 hours after the LOCA and stopping the PERC file run at 2.5 
hours after the LOCA).  The EAB TEDE dose due to ECCS leakage from file 
R208A is then: 1.294 Rem CEDE +0.2421 DDE = 1.5361 rem TEDE. 

 

The following is a status of the Rev.1 files as they pertain to ESF (ECCS) leakage 

 
   Replacement 
Description Rev.1 File  Rev.2 File 
Unfiltered CR in-leakage BV487R106  Not replaced, remains valid for R2 
Filtered CR Intake BV487R107  Not replaced, remains valid for R2 
EAB (combined ESF/RWST) BV487R108  BV487R208A (replaces ESF only) 
ERF BV487R109  Not replaced, remains valid for R2 
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C1.3 RWST Back Leakage 
 
Background 

BVPS Units 1 and 2 have changed the mechanism of introducing the buffering agent into the 
post-LOCA sump water from sodium hydroxide addition to the spray solution, to use of sodium 
tetraborate (NaTB) baskets in the containment sump.  It was determined that since the NaTB 
baskets are to be filled to ensure an ultimate sump water pH of ≥ 7.0, there will be no impact 
on the current post-LOCA containment and ECCS leakage dose consequence models relative 
to iodine re-evolution.   

The only leakage pathway that was potentially impacted by the change in the sump water pH 
transient was the post-LOCA RWST back-leakage.  The impact of the pH change on the BVPS 
1 & 2 bounding post-LOCA iodine releases from the RWST was performed in Revision 5 and 
6 of DIN# 17.  The impact of Unit 2 RSG/NSAL 11-5 on the RWST iodine release is evaluated 
in DIN# 17, Revision 6, Addendum 1. 

Evaluation 

[  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                                                                                                        ]a,c 

  

Proprietary Information in [      ] Removed L-SHW-BV2-000240 NP-Attachment 2 

FlrstEne!JlY 



 

 Page C17 of C45 

CALCULATION COMPUTATION 
 

NOP-CC-3002-01 Rev. 05   

CALCULATION NO.:  10080-UR(B)-487 
 

REVISION: 3 
 

 

CLASS 2 
Proprietary, Confidential and/or Trade Secret Information © 2019 WECTEC LLC. All rights reserved. 

   

[ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                                                                                       .                                       ]a,c 
 

Thus to inhalation / submersion dose due to RWST back leakage remains unaffected by 
BVPS-2 RSGs/NSAL 11-5 and the Revision 1 values continue to be applicable.  
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The following is a status of the files as they pertain to RWST back leakage 
 

 Design[1] Design[1] Bounding[1] 
 Case 1a Case 1b Case 2 
Description Rev.1 File ID Rev.2 File ID Rev.2 File ID 
    
Unfiltered CR in-leakage (iodine)[2] BV487R110p,c BV487R210Ap,c BV487R210Bp,c 
Unfiltered CR in-leakage (iodine 
progeny)[2] 

BV487R111p,c BV487R211Ap,c BV487R211Bp,c 

Filtered CR Intake (iodine) BV487R112p,c BV487R212Ap,c BV487R212Bp,c 
Filtered CR Intake (iodine progeny) BV487R113p,c BV487R213Ap,c BV487R213Bp,c 
EAB (iodine) BV487R208Y1p[3] BV487R2C01Ap BV487R2C01Bp 
EAB (iodine progeny) BV487R208Y2p[3] BV487R2C02Ap BV487R2C02Bp 
ERF (iodine) BV487R114p BV487R214Ap BV487R214Bp 
ERF(iodine progeny) BV487R115p BV487R215Ap BV487R215Bp 

 
Notes: 
 

1 The “Design” case refers to a set of conservative release fraction values that includes an added factor of 
2 for margin.  The “Design” case values are conservative but do not necessarily reflect current 
operations or the latest plant parameters.  These values were originally developed with the intent of 
bounding future changes.  The “Bounding” case refers to the latest calculated release fraction values 
that bound Unit 1 and 2 and reflect current operations and the latest plant parameters with no added 
margin. 

2 Output file PERC.OUT includes LPZ doses. 
3 This file did not exist in Rev. 1, File BV487R108 combined the ESF and RWST contribution in one 

PERC2 input file.  To determine the contribution from both releases in Rev.2, the file was separated into 
two separate input files, one for ESF leakage and one for RWST vent releases. 

4 The suffix p and c refer to PERC2 output files PERC.OUT (includes input validation and site boundary 
doses) and CNTLROOM.OUT (control room doses), respectively.   
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Table C4  
Design and Bounding RWST Iodine Release Rates 

 
Period RWST Vent Iodine Release Rates 

From To Design (Note 1) Bounding (Note 2) 
(hour (hour) (day-1) (day-1) 

0 0.7011389 0 0 
0.7011389 0.83444 0 1.592E-02 

0.83444 0.84861 0 7.491E-03 
0.84861[3] 1.06777 1.0E-02 7.491E-03 
1.06777 1.66667 1.0E-02 2.093E-03 
1.66667 1.75 8.0E-03 2.093E-03 

1.75 1.7844 6.0E-03 2.093E-03 
1.7844 2 6.0E-03 5.773E-04 

2 3 4.0E-03 6.500E-05 
3 5 2.0E-03 6.500E-05 
5 8 1.1E-03 9.302E-06 
8 9 1.1E-03 2.807E-06 
9 11 1.1E-03 2.807E-06 
11 24 2.4E-04 2.807E-06 
24 48 2.4E-04 1.548E-06 
48 72 1.1E-04 8.210E-07 
72 96 3.0E-05 8.210E-07 
96 120 1.0E-05 5.524E-07 
120 144 6.0E-06 4.841E-07 
144 168 2.0E-06 4.386E-07 
168 192 1.0E-06 3.985E-07 
192 216 8.0E-07 3.667E-07 
216 264 7.0E-07 3.289E-07 
264 312 6.0E-07 2.901E-07 
312 384 5.0E-07 2.534E-07 
384 480 4.0E-07 2.115E-07 
480 576 3.0E-07 1.844E-07 
576 672 2.4E-07 1.574E-07 
672 720 2.0E-07 1.574E-07 

 
Notes: 
[1] Design values are from Calculation 8700-US(B)-ERS-SNW-92-009 Rev.3 multiplied by 2 and 
reflect NaOH sump water buffering agent, and confirmed in Rev. 6, Fig. 14 and Add.1 of Rev. 6. 
[2] Bounding values are from Calculation 8700-US(B)-ERS-SNW-92-009 Rev.6 Addendum 1 and 
reflect NaTB sump water buffering agent 
[3] Time 0.84861 hour corresponds to 3055 seconds, the start time for the environmental release 
prior to the Unit 2 RSG/NSAL.  This time is updated to 0.84417 hr (3039 seconds) for U2 RSG/NSAL. 
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Table C5 

Design and Bounding RWST Gaseous Release Rates 
 

Period RWST Vent Gaseous Release Rates 
From To Design (Note 1) Bounding (Note 2) 
(hour (hour) (day-1) (day-1) 

0 0.7011389 0 0 
0.7011389 0.83444 0 4.068 

0.83444 0.84861 0 2.747 
0.84861[3] 1.06777 0.78 2.747 
1.06777 1.66667 0.78 1.291 
1.66667 1.75 0.78 1.291 

1.75 1.7844 0.78 1.291 
1.7844 2 0.78 0.533 

2 3 0.78 0.1319 
3 5 0.48 0.1319 
5 8 0.48 0.05594 
8 9 0.48 0.03792 
9 11 0.098 0.03792 
11 24 0.098 0.03792 
24 48 0.098 0.04019 
48 72 0.05 0.03431 
72 96 0.05 0.03431 
96 120 0.05 0.03130 
120 144 0.042 0.03111 
144 168 0.042 0.03043 
168 192 0.042 0.02981 
192 216 0.042 0.02926 
216 264 0.042 0.02847 
264 312 0.042 0.02756 
312 384 0.042 0.02656 
384 480 0.042 0.02544 
480 576 0.042 0.02453 
576 672 0.042 0.0239 
672 720 0.042 0.0239 

Notes: 
[1] Design values are from Calculation 8700-US(B)-ERS-SNW-92-009 Rev.3 multiplied by 2 and 
reflect NaOH sump water buffering agent, and confirmed in Rev. 6, Fig. 14 and Add.1 of Rev. 6. 
[2] Bounding values are from Calculation 8700-US(B)-ERS-SNW-92-009 Rev.6 Addendum 1 and 
reflect NaTB sump water buffering agent 
[3] Time 0.84861 hour corresponds to 3055 seconds, the start time for the environmental release 
prior to the Unit 2 RSG/NSAL.  This time is updated to 0.84417 hr (3039 seconds) for U2 RSG/NSAL. 
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RWST Back Leakage Dose Summary 
 
Case 1a: “Design” Release Rates; the doses reflect, a) the initiation time of sump back-
leakage into the RWST used in Rev.1, b) the time after LOCA and duration of the RWST back 
leakage release to the environment via the RWST vent used in Rev.1, c) the “design” RWST 
Vent release Rates used in Rev.1 that are conservatively based on NaOH sump water 
buffering agent multiplied by 2 and were originally developed in DIN# 17, Rev 3. 
 
EAB Dose (Rem) ; worst case(2‐hour) integrated dose; window from 0.5 hour to 2.5 hour post LOCA 

Type CEDE DDE TEDE File 

Iodine 1.110E-01 1.526E-02 1.263E-01 BV487R208Y1p 

Progeny 0.000E+00 1.868E-02 1.868E-02 BV487R208Y2p 

Total 1.110E-01 3.394E-02 1.45E-01  

LPZ (30-day) Integrated Dose (Rem) 

Type CEDE DDE TEDE File 

Iodine 6.671E-02 4.254E-03 7.096E-02 BV487R110p from Rev.1 

Progeny 0.000E+00 3.424E-02 3.424E-02 BV487R111p from Rev.1 

Total 6.671E-02 3.849E-02 1.05E-01  

Control Room Operator (30-day) Integrated Dose (Rem) 
Unfiltered Inleakage 

Type CEDE DDE TEDE File 
Iodine 2.921E-02 3.544E-05 2.925E-02 BV487R110c from Rev.1 
Progeny 0.000E+00 1.825E-04 1.825E-04 BV487R111c from Rev.1 

Filtered Intake 

Type CEDE DDE TEDE File 

Iodine 1.168E-02 6.605E-05 1.175E-02 BV487R112c from Rev.1 

Progeny 0.000E+00 3.651E-03 3.651E-03 BV487R113c from Rev.1 

Case 1a CR Total 

Type CEDE DDE TEDE  

All 4.089E-02 3.935E-03 4.48E-02  

ERF Personnel 30-day Integrated dose (rem) 

Type CEDE DDE TEDE File 

Iodine 9.540E-02 4.928E-03 1.003E-01 BV487R114p from Rev.1  

Progeny 0.000E+00 3.694E-02 3.694E-02 BV487R115p from Rev.1 

Total 9.540E-02 4.187E-02 1.37E-01  
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Case 1b: “Design” Release Rates; the doses reflect, a) the initiation time of sump back-
leakage into the RWST as a result of the BVPS-2 RSGs/NSAL 11-5, b) the time after LOCA 
and duration of the RWST back leakage release to the environment via the RWST as a result 
of the BVPS-2 RSGs/NSAL 11-5, c) the “design” RWST Vent release Rates used in Rev.1 
that are conservatively based on NaOH sump water buffering agent multiplied by 2 and 
were originally developed in DIN# 17, Rev 3. 

EAB Dose (Rem) ; worst case(2-hour) integrated dose; window from 0.5 hour to 2.5 hour post LOCA 

Type CEDE DDE TEDE File 

Iodine 1.112E-01 1.529E-02 1.265E-01 BV487RC01Ap 

Progeny 0.000E+00 1.871E-02 1.871E-02 BV487RC02Ap 

Total 1.112E-01 3.400E-02 1.45E-01  

LPZ (30-day) Integrated Dose (Rem) 

Type CEDE DDE TEDE File 

Iodine 6.673E-02 4.256E-03 7.099E-02 BV487R210Ap 

Progeny 0.000E+00 3.425E-02 3.425E-02 BV487R211Ap 

Total 6.673E-02 3.851E-02 1.05E-01  

Control Room Operator (30-day) Integrated Dose (Rem) 

Unfiltered Inleakage 

Type CEDE DDE TEDE File 

Iodine 2.922E-02 3.546E-05 2.926E-02 BV487R210Ac 

Progeny 0.000E+00 1.826E-04 1.826E-04 BV487R211Ac 

Filtered Intake 

Type CEDE DDE TEDE File 

Iodine 1.169E-02 6.609E-05 1.176E-02 BV487R212Ac 

Progeny 0.000E+00 3.652E-03 3.652E-03 BV487R213Ac 

Case 1b CR Total 

Type CEDE DDE TEDE 
All 4.091E-02 3.936E-03 4.49E-02 

ERF Personnel 30-day Integrated dose (rem) 

Type CEDE DDE TEDE File 
Iodine 9.543E-02 4.931E-03 1.004E-01 BV487R214Ap 
Progeny 0.000E+00 3.695E-02 3.695E-02 BV487R215Ap 
Total 9.543E-02 4.188E-02 1.37E-01  
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Case 2: “Bounding” Release Rates; the doses reflect, a) the initiation time of sump back-
leakage into the RWST as a result of the BVPS-2 RSGs/NSAL 11-5, b) the time after LOCA 
and duration of the RWST back leakage release to the environment via the RWST as a result 
of the BVPS-2 RSGs/NSAL 11-5, c) the “bounding” RWST Vent release Rates developed in 
DIN# 17 that reflect BVPS-2 RSGs/NSAL 11-5 and NaTB as the sump water buffering 
agent. 
EAB Dose (Rem) ; worst case(2-hour) integrated dose; window from 0.5 hour to 2.5 hour post LOCA 

Type CEDE DDE TEDE File 

Iodine 2.014E-02 3.036E-03 2.318E-02 BV487RC01Bp[1]  

Progeny 0.000E+00 1.263E-02 1.263E-02 BV487RC02Bp[1] 

Total 2.014E-02 1.567E-02 3.58E-02  

LPZ (30-day) Integrated Dose (Rem) 

Type CEDE DDE TEDE File 

Iodine 1.908E-03 1.747E-04 2.083E-03 BV487R210Bp[1] 

Progeny 0.000E+00 1.141E-02 1.141E-02 BV487R211Bp[1] 

Total 1.908E-03 1.158E-02 1.35E-02  

Control Room Operator (30-day) Integrated Dose (Rem) 
Unfiltered Inleakage 

Type CEDE DDE TEDE File 
Iodine 9.705E-04 1.662E-06 9.722E-04 BV487R210Bc[1] 
Progeny 0.000E+00 7.033E-05 7.033E-05 BV487R211Bc[1] 

Filtered Intake 

Type CEDE DDE TEDE File 
Iodine 3.889E-04 3.138E-06 3.920E-04 BV487R212Bc[1] 
Progeny 0.000E+00 1.407E-03 1.407E-03 BV487R213Bc[1] 

Case 2 CR Total 

Type CEDE DDE TEDE 
All 1.359E-03 1.482E-03 2.84E-03 

ERF Personnel 30-day Integrated dose (rem) 

Type CEDE DDE TEDE File 
Iodine 3.275E-03 2.903E-04 3.565E-03 BV487R214Bp[1] 
Progeny 0.000E+00 1.198E-02 1.198E-02 BV487R215Bp[1] 
Total 3.275E-03 1.227E-02 1.56E-02  

 
Notes: [1] The PERC input time for the time interval ending at #7 is rounded off from 1.7844 hours to 1.8 hours.  
This difference is negligible. 
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C2 Shine from External and Contained Radiation Sources 
 
As discussed earlier, with respect to dose consequences due to direct shine (i.e., those 
developed in Appendix A and Appendix B for the CR and ERF, respectively), only the 
containment airborne activity (and resultant cloud and filter shine) is addressed since a) the 
DDE dose due to cloud shine / CR/ERF filter shine due to RWST back leakage is negligible, 
b) the dose due to cloud shine from ESF leakage is not impacted by U2 RSG/NSAL and c) 
the dose impact of BVPS-2 RSG / NSAL 11-5 on RWST shine is negligible (see Section 
C2.1.4).   
 
This above approach is possible because the doses are reported in Revision 1 by leakage 
type as well as the total TEDE 
 
C2.1 Development of Direct Shine Dose Scaling Factors 
 
C2.1.1 Containment Shine Scaling Factors 
 

[  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                                                                                                                                       ]a,c 
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C2.1.2 Containment Leakage Cloud Shine Scaling Factors 
 

Shielded Gamma Doses 

The pre-BVPS-2 RSG/NSAL 11-5 shielded cloud dose estimates in the CR and ERF are taken 
directly from Revision 1 computer files R1A07 and R1B03, respectively. 

The corresponding BVPS-2 RSG/NSAL 11-5 files are created by modifying the referenced 
Revision 1 files to reflect the activity transport model addressed herein for the BVPS-2 RSGs 
/ NSAL 11-5.  This includes the change in spray fraction from 63% to 60% and the updated 
spray lambdas. 
 
The increase in Rev.2 due to the BVPS-2 RSGs / NSAL 11-5 is estimated as the ratio of the 
Unit 2 RSG/NSAL dose values divided by the Rev 1 (Pre BVPS-2 RSGs / NSAL 11-5) dose 
values. 
 
Unshielded Gamma Doses 

The unshielded cloud doses are created by using the pre-BVPS-2 RSG/NSAL 11-5 and Unit 
2 RSG/NSAL shielded cloud dose PERC2 files discussed above and replacing the shielding 
factors per energy group from the Table on pg A16 in Appendix A, and Table B-2 in the PERC2 
“ENERGY” library to unity. 

The increase in Rev.2 due to the BVPS-2 RSGs / NSAL 11-5 is estimated as the ratio of the 
Unit 2 RSG/NSAL dose values divided by the Rev 1 (Pre-BVPS-2 RSGs / NSAL 11-5) dose 
values. 
 

 Shielded      

CONTROL ROOM 24" Concrete  File Unshielded  File 

   
 

   

Rev.1 3.277E-02 Rem BV487R1A07 6.095E+00 Rem BV487R2C03 
Rev.2 3.285E-02 Rem BV487R2A07 6.129E+00 Rem BV487R2C04 

   
 

   

Rev 2 Increase  0.24%  
 0.56%   

 
 

 Shielded  
 

   

ERF 6.75" Concrete  File Unshielded  File 

   
 

   

Rev.1 1.049E-01 Rem BV487R1B03 6.48E-01 Rem BV487R2C05 
Rev.2 1.055E-01 Rem BV487R2B03 6.51E-01 Rem BV487R2C06 

   
 

   

Rev 2 Increase  0.57%  
 0.49%   
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C2.1.3 CR/ERF Filter Shine Dose Scaling Factors 

The Revision 1 CR and ERF doses due to filter shine will be scaled to obtain Rev.2 (with 
BVPS-2 RSG / NSAL 11.5) doses due to filter shine.   

The bounding scaling factor is developed by evaluating radiation doses that reflect no 
shielded, light shielding, and heavy shielding.  For convenience the concrete RFs previously 
developed in Rev.1 for 6.75 inches (light shielding) and 24 inches of concrete (heavy 
shielding) are used. 
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                                     [   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                                                                                                             ]a,c 
 
C2.1.4 RWST Shine 

The RWST direct shine doses developed in Revision 1 remain valid for RSG/NSAL (Rev.2).  
The liquid activity in the tank from back leakage is not impacted by the very small changes in 
the RWST release rates.  Secondly, in Rev.1, the back leakage was conservatively assumed 
to begin at t=0 hour after the LOCA, therefore the small increase in inventory due to the 
change in back leakage initiation time from 1782 seconds after LOCA to 1768 seconds after 
LOCA as a result of the BVPS-2 RSG/NSAL 11-5 has no adverse impact. 
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C3 Update of Control Room Direct Shine Doses in Appendix A to reflect Unit 2 
RSGs/NSAL 11-5 
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Table A-7 Summary of Control Room External Shine Dose 
 
 

Updated Table A-7 
Summary of Control Room External Shine Dose 

Following a LOCA in Either Unit (Rem) 
    

Source Table/Section 
Unit 1 Control 
Room Area 

Unit 2 Control 
Room Area 

    

Containment Shine TBL.A-1 1.64E-02 1.64E-02 
    
Cable Spreading Room Airborne Source    
Containment Leakage TBL.A-2  1.53E-01 
ESF/RWST Back Leakage TBL.A-2  3.35E-02 
    
Cable Tray Mezz. Area Airborne Source    
Containment Leakage TBL.A-3 3.87E-01  
ESF/RWST Back Leakage TBL.A-3 7.15E-02  
    
External Cloud Shine    
Containment Leakage § A4 3.29E-02 3.29E-02 
ESF Leakage § A4 1.99E-03 1.99E-03 
RWST Iodine Leakage § A4 7.33E-05 7.33E-05 
RWST Noble Gas Leakage § A4 3.51E-05 3.51E-05 
    
Control Room Emerg. Vent. Filter Shine TBL. A-4, A-5[1] 3.67E-02 6.93E-02 
    
Unit 1 RWST Direct Shine § A7 6.38E-02 6.38E-02 
    
Total  0.61 0.37 

 
  Notes:  [1] Dose Point “C” 
 [2] Updated doses are Rev.1 values scaled to reflect BVPS-2 RSG / NSAL 11-5 
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C4 Update of ERF Direct Shine Doses in Appendix B to reflect Unit 2 RSGs / NSAL 

11-5 
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Table B-5 Summary of Control Room External Shine Dose  
 

Updated TABLE B-5 
Summary of ERF External Shine Dose 

Following a LOCA in Unit 2 Reactor (Rem) 
(Unit 2 is the bounding unit) 

 

 
Source Table/Section 

 
EOF/TSC  

Rest of ERF 
Occupied Area 
(Max) 

     
Containment Shine TBL. B-1 5.85E-02  1.78E-01 
     
External Cloud Shine     
Containment Leakage § B2[1] 1.06E-01  6.54E-01 
ESF Leakage § B2[1] 3.48E-02  2.29E-01 
RWST release § B2[1] 3.71E-03  4.23E-02 
     
ERF Intake Filter Shine TBL. B-3[2] 2.81E-04  6.05E-03 
     
ERF Recir Filter Shine TBL. B-4[2] 5.61E-04  6.25E-02 
     
RWST Direct Shine § B5 Negligible  Negligible 
     
Total   0.204  1.17 

 
Notes  

[1] Pages B12 and B11, respectively. 

[2] Dose point “TSC” and “Closest Location in Corridor”, respectively. 
 
The “max” direct shine values are used to calculate the DDE portion of the TEDE dose reported in 
Table 11 of the main text and are the sum of the highlighted doses, equal to 0.178 + 0.00605 + 0.0625 
+ 0 = 0.247 rem.  Although reprinted above the “max” external cloud shine is calculated and addressed 
in Table 11 of the main calculation. 
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C5 Relevant Historical Information (i.e., portion of Rev.1 that is used in Rev. 2) 
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APPENDIX D 
 

(Developed in Support of Revision 3) 
 

Updated Control Room (CR) Dose from Selected External Sources 
 

 
Table of Contents 

   
 Objective or Purpose  D2 
   
 Computer File ID D3 
   
 Background / Approach / Changes to Design Inputs D4 
   

D1. Impact of Updated Intake flowrates and BVPS-2 CR Emergency 
Ventilation System HEPA Filter Dimensions  

D6 

   
D2. Impact of Wall Penetrations between the CRVS Filter Cubicle 

and the CRE  
D6 

   
D3. Dose Impact of Crediting the Recirculation HEPA Filters D16 

   
 Summary of Results D22 
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Objective or Purpose 

The objective of Appendix D is to: 
 

a) Assess the impact of the following changes in design input values, on the Control 
Room (CR) dose due to shine from the CRVS intake filters (previously estimated in 
Appendix C): 

 
 Reduction in the maximum CRVS filtered intake rate  
 Update of the dimensions of the BVPS-2 emergency HEPA filters  
 Presence of wall penetrations, previously not identified, between the BVPS-2 CRVS 

filter cubicle and the control room envelope (CRE).   
 

b) Assess the effect of crediting the particulate air filters (intended for dust removal) in 
the CRVS recirculation air-conditioning system, and determine if, the current model 
that does not address the recirculation loop, is bounding. 
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Appendix D Computer Files 
 
 
File Name 

Run Date Run Time Program Description 

BV487R3D01P,E 02/13/2019 10:56:06 PERC2 Containment leakage: CR Emergency Intake 
Filter HEPA 30-day Integrated Gamma Energy 
Release.  Does not include CR Occupancy 
Factors  

BV487R3D02P,E 02/13/2019 10:56:38 PERC2 Containment leakage: CR Emergency Intake 
Filter Carbon 30-day Integrated Gamma Energy 
Release.  Does not include CR Occupancy 
Factors 

BV487R3D03 02/13/2019 10:58:35 SW-QADCGGP HEPA Filter 251B Direct Shine (1B) 

BV487R3D03A 02/13/2019 13:24:22 SW-QADCGGP File BV487R3D03 with Concrete Buildup 

BV487R3D04 02/13/2019 10:59:07 SW-QADCGGP CARBON Filter 252B Direct Shine (B) 

BV487R3D04A 02/13/2019 13:24:44 SW-QADCGGP File BV487R3D04 with Concrete Buildup 

BV487R3D05 02/13/2019 10:59:58 SW-QADCGGP HEPA Filter 253B Direct Shine (2B) 

BV487R3D06 02/13/2019 11:00:30 SW-QADCGGP HEPA Filter 251A Direct Shine (1A) 

BV487R3D07 02/13/2019 11:00:49 SW-QADCGGP CARBON Filter 252A Direct Shine (A) 

BV487R3D08 02/13/2019 11:01:03 SW-QADCGGP HEPA Filter 253A Direct Shine (2A) 

BV487R3D09P,E 02/13/2019 11:01:34 PERC2 Containment leakage: CEDE dose from crediting 
CR Recirculation HEPA filter 

BV487R3D10P,E 02/13/2019 11:02:11 PERC2 Containment leakage: CR Recirculation Filter 
HEPA 30-day Integrated Gamma Energy 
Release.  Does not include CR Occupancy 
Factors 

BV487R3D11 02/13/2019 11:02:48 SW-QADCGGP Unit 1 Direct shine contribution from CR 
Recirculation HEPA filter, DDE dose 

BV487R3D12 02/13/2019 11:03:01 SW-QADCGGP Unit 2 Direct shine contribution from CR 
Recirculation HEPA filter, DDE dose  

The P, E suffix indicates PERC2 Output File <PERC.OUT> and <EQINT.OUT>, respectively.    
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Background / Approach / Changes to Design Inputs 
 
Background: Appendix A was developed in Revision 0 to determine the Deep Dose Equivalent 
(DDE) Contribution from External Sources to an Operator in the Control Room from the following 
radiation sources: 

 Direct shine from the airborne radiation source inside the reactor containment 

 Direct shine from the cable spreading area airborne source below the BVPS-2 portion of the 
combined control room through floor penetrations 

 Direct shine from the cable tray mezzanine airborne source below the BVPS-1 portion of 
the combined control room through floor penetrations 

 External cloud shine due to containment leakage, ESF leakage, and RWST leakage 

 Direct shine from the control room emergency intake filters due to containment leakage, 
ESF leakage and RWST leakage 

 Direct shine from radiation source inside the RWST 
 
Appendix A was revised in Revision 1 to address the impact of the changes in the recirculation 
spray system operation incorporated as part of the resolution to GSI-191 
Appendix C was developed in Revision 2 to scale the doses developed in Appendix A Revision 1 
to address: 
 

a. BVPS-2 RSGs/RRVCH  
b. Westinghouse NSAL 11-5 on the post-LOCA M&Es (and the consequent effect on the 

containment pressure / temperature transient).   
 
The scaling factors developed in Appendix C were not significant, and the resultant impact on the 
doses calculated in Appendix A, was minimal. 
 
Approach:  
 
Appendix D herein is developed to revise and replace, as necessary, Section A5 (Unit 1 Control 
Room Emergency Filter Shine), Section A6 (Unit 2 Control Room Emergency Filter Shine) and 
associated sections and tables in Appendix C.  
 
Sections D1 and D2 address the Deep Dose Equivalent (DDE) contribution due to the following: 
 

a) Updated design input parameter values to reflect current plant design, specifically: 
i. Changes in the CR emergency intake flow rate and the dimensions of the BVPS-2 CR 

HEPA filter. 
ii. Newly identified penetrations in the wall separating the Unit 2 CRVS emergency filters 

and the CRE. 
 
Section D3 determines the dose impact of assuming that the Control Room recirculation HEPA 
filters (intended for dust removal) are available post-LOCA.  The focus of this section is to 
demonstrate that the current model (that does not address the CRVS recirculation loop), is 
bounding, by confirming that the associated reduction in the inhalation/submersion dose due to the 
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presence of the dust filters, will more than compensate for the added dose due to direct shine from 
the activity accumulated on the air-conditioning dust filters. 
 
Changes to Design Input [Reference D1]: 
 

a) CR Emergency Intake Flowrate: changed from a conservative value of 1030 cfm (used in the 
previous revisions) to 1000 cfm                                                                    (Ref. D1, Item 8) 

 
b) Dimensions of the BVPS-2 emergency HEPA filters: changed from 27-1/2” x 25-3/4“ x 7-3/4” 

(used in the previous revisions) are 24” x 24” x 11.5” cm                          (Ref. D1, Item 35) 
 

c) Information related to the BVPS-1 and BVPS-2 ventilation air-conditioning system which 
recirculates CR air through filters intended for dust removal.                                       (Ref. 
D1, Item 12) 
 

BVPS-1 
- AC fan 1VS-AC-1A and 1VS-F-40A or the B train 
- roll type/ bag type filters  
- efficiency ~ 90%   
 
BVPS-2 
- AC fan 2HVC-ACU201A or B 
- roll type/ Hi efficiency type filters  
- efficiency ~ 85% 
 
Minimum Flow rate:  
Based on that available for CR air purge, i.e., 16,200 cfm per unit or 32,400 cfm 
 
Duration:  
t=0 to t-30 days 

 
Per Reference D1, since the dust filters are not subject to a maintenance program, the 
analysis should conservatively assume 50% of the rated efficiency when crediting the filters 
to estimate the impact of use of the filters on the inhalation / submersion dose, and 100% 
efficiency when estimating the dose due to direct shine. 
 

d) Location of the recirculation filters with respect to the CRE: as shown in the BVPS-1 & BVPS-
2 sketch attached to Reference D1. 

 
e) Penetrations between the BVPS CR Filter Cubicles and the CRE: as shown in the BVPS-1 

& BVPS-2 sketch attached to Reference D1, and noted below: 
 
 BVPS-1 CR Ventilation Intake filters and the Air-Conditioning Recirculation filters are 

located in the BVPS-1 CRVS filter room below the BVPS-1 CR.  There are no 
penetrations in the ceiling of the CRVS filter room / floor of the CR. 
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 BVPS-2 CR Ventilation Intake filters and the Air-Conditioning Recirculation filters are 
located in the CRVS filter room east of the CR (i.e., adjacent to the computer room). 
There are 4 penetrations in the wall between the CRVS filter room and the computer 
room as well as a door leading to the north stairway, adjacent to the CRE. 

 
 
D1 Impact of Updated Filtered Intake flowrates & BVPS-2 CR Emergency Ventilation 

System HEPA Filter Dimensions  
 
Updated Intake flowrate: 
 
The maximum emergency filtered intake flowrate into the control has decreased from the value 
used in Rev.2 (1030 cfm) to 1000 cfm.   
 
This change is conservative since the dose contribution from the filters will decrease by 1030/1000 
= 1.03 (or 3 percent).  Consequently, the dose estimated in Revision 2 remains bounding. 
 
Updated BVPS-2 CR Intake HEPA filter Dimensions: 
 
Reference D1 updates the dimensions of the BVPS-2 emergency HEPA filters from 27-1/2” x 25-
3/4“ x 7-3/4” to 24” x 24” x 11.5” cm.   
 
This update has negligible impact since:  
 
a) There is no self-attenuation credited in the model developed in Appendix A  
b) The original model is slightly conservative since the face of the filter facing the computer 

room in the N  S direction was assumed to be 7-3/4” which shorter than the corrected 
dimension of 11.5” – thus the existing model creates less slant path. (see Section A.6 for 
detail) 

 
D2 Impact of Wall Penetrations between the CRVS Filter Cubicle and the CRE  
 
D2.1.  CR Dose from the U1 Emergency Intake Filters 
 
Per Reference D1, there are no penetrations in the 15” concrete ceiling above the Unit 1 
emergency fan/filter room (i.e., which is also part of the Unit 1 CR floor).  Consequently, since 
there has been no change to the filter source term, no further assessment is needed for the BVPS-
1 intake filter shine.  The dose of record remains 0.0367 rem per page C33 of Appendix C.  This 
dose reflects a maximum intake rate of 1030 cfm.  The current maximum intake rate of 1000 cfm, 
provides a small conservatism. 
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D2.2  CR Dose due to Wall Penetrations between the BVPS-2 CRVS Filter Cubicle and the CRE  
 
Several HVAC duct penetrations have been identified in the wall separating the BVPS-2 CRVS filter 
cubicle and the computer room which is located within the CRE.  Review of the sketches attached to 
Reference D1, indicates that there is no direct line-of-sight through the duct penetrations but there is 
potential for direct line of sight thru the North stairwell doors.  However, an assessment will have to be 
made of the radiation scatter through these penetrations / doorway.   
 
General 
 
Attachment 2 of Reference D1 has identified 4 duct penetrations and a doorway in the wall separating 
the BVPS-2 CRVS emergency filters at El 735’-6” and the main control room.  The doorway leads to a 
15’ long stairwell that leads to another door to the CR (See Figure D1 below) 
 
The largest duct penetration measuring 3’-4” x 2’-10” (marked as P4 in Figure D1) is located at the 
north most corner of the filter room and above the doorway – both the doorway and the penetration do 
not open directly into the CR proper, rather they abut and open into the stairwell/foyer to the CR 
(Reference D2 and Attachment 2 of Reference D1).  Due to the penetration location, height relative to 
the intake filter source, and the fact it opens to the stairwell, this penetration, is assumed to have a 
negligible impact on CR dose, thus it will not be addressed herein. 
 
The 3 remaining penetrations scanning from South to North are P1) 3’-0” x 2’-6”; P2) 3’-0” x 1’-0”, and 
P3) 3’-0” x 1’-2”  
 
From Attachment 2 of Reference D1, the emergency intake filters span up to ~10’ above the floor el 
735’-6”.  The height of the 3 penetrations P1, P2 and P3 above the floor elevation is: 
 

P1 (14’ - 2”) - (1’- 2”) - ( 2’ - 6”)  = 126” (10’-6”) 
P2 (14’ - 2”) - (1’- 2”) - (1’- 0”)  = 144” (12’-0”) 
P3 (14’ - 2”) - (8”) - (1’- 2”) = 148” (12’-4”) 

 
Based on the above, there is no direct line of sight to an operator in the CRE from the emergency intake 
filters. 
 
Assuming a 7’ tall individual, the minimum distance from the bottom of the penetrations and an 
individual in the CRE is a minimum of (3.5’, 5’, 5’.33) or an average of 3.5’.  The distance to the 
penetration center line from 7’ above the floor elevation are 4.75’, 5’-6” and 5’-11”, respectively.   
 
The straight line distance from emergency filters to the 12” thick concrete wall separating the CRVS 
filter room  and CR (along axis Y defined in Figure D1) is 20”-4’. 
 
Note: As indicated before, there is a 3’-4” x 2’-10” duct penetration (P4) and a 7’-3” x 3’-4” door 
penetration in the Northwest corner of the CRVS filter room at El 735’-6”, however, the penetration and 
door are adjacent to the CR north stairwell/foyer, not the main Control Room.  For this assessment an 
unshielded detector point at the door will provide the dose in the stairwell (20’-4”) and one at 20’-4” + 
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~15’ = ~35’ from the face of FLTA253A/B.  Note that the other stairwell door on the south side of the 
fan/filter room is not addressed herein as it has no direct pathway to the CR. 
 
The existing SW-QADCCGP or “QAD” File BV487R1A11, is used as a starting point for the U2 
emergency intake direct shine dose assessment herein.  The QAD file is updated herein and used to 
calculate the direct shine thru the 12 thick concrete wall and thru the north stairwell from the intake 
filters to locations in the CR.  Also, the updated QAD model file is used to determine the incident gamma 
dose at the base (i.e., at the penetration center line just inside the CRVS filter room) of each of the 3 
penetrations to be used later in in Section D2 to determine the scatter dose using a total dose albedo 
approach. 
 
Emergency Filter Intake Source Term 
 
The source strength (gamma energy release) of the HEPA and Carbon emergency intake filter is listed 
below as a function of the ORIGEN standard 18 energy groups.  The particulate and non-particulate 
integrated source strength due to containment leakage is calculated herein from files 487R3D01 and 
487R3D02.  These files are based on modifying the CR region 5 of File 487R302 in the main body of 
the calculation.  The ESF and RWST non-particulate source strength is taken directly from Table A5 of 
Appendix A. 
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D3. Impact of crediting Control Room HEPA recirculation filters 
The focus of this section is to demonstrate that the current model (that does not address the CRVS 
recirculation loop), is bounding, by confirming that the associated reduction in the 
inhalation/submersion dose due to the presence of the dust filters, will more than compensate for 
the added dose due to direct shine from the activity accumulated on the air-conditioning dust filters.  
Crediting the control room recirculation system HEPA filters in the LOCA dose consequence 
analysis will significantly decrease the inhalation dose and have marginal impact on the total direct 
shine dose. 
 
Impact of the Recirculation HEPA Filter on the Inhalation (CEDE) dose 
 
For the LOCA, containment leakage is the only radioactivity release pathway that has particulate 
activity.  Thus, only runs BV487R301 and BV487R302, from Table 10 are affected.  The CEDE 
inhalation dose from file BV487R301 and BV487R302 is 1.884 rem (i.e., 1.753 rem + 0.1306 rem).   
 
Taking into consideration the operation of one Unit 1 and one Unit 2 filtered CRVS recirculation 
train, the total minimum cleanup rate is 16,200 cfm (2) or 32,400 cfm (Reference D1 ) of filtered 
activity.  File BV487R301A is created herein by adding 32,400 cfm of filtered recirculation to file 
BV487R301.  The filtered recirculation is for the duration of the accident using half the particulate 
efficiency provided in Reference D1, i.e., 85%/2 = 42.5%; this equates to an aerosol DF of 1.739.   
 
The updated CEDE inhalation dose with filtered recirculation from file BV487R301Ac is 0.252 rem.   
 
The reduction in CEDE inhalation dose taking into consideration filtered recirculation (and assuming 
a combined normal operation intake/infiltration of 1250 cfm, infiltration during the isolation mode of 
450 cfm, and a unfiltered inleakage of 165 cfm during the emergency pressurization mode) is 1.884 
rem - 0.252 rem = 1.632 rem.   
 
Summarized below are the PERC2 Region 5 (CR) ventilation/filtration/inleakage parameters for 
developing inhalation CEDE dose: 
 

 The PERC2 recirculation filter flow is a continuous 32,400 cfm.  The efficiency of the filter is 
42.5% (DF 1.739) 

 From t = 0 to 77 seconds, 1250 cfm of outside air flow is assumed to enter the CR through 
the NOP intake (this includes unfiltered inleakage) 

 The unfiltered inleakage from t=77 seconds, and until manual operator action initiates 
emergency ventilation at t= 30 minutes (i.e., during the CR isolation mode), is 450 cfm  

 From t=30 minutes to t=30 days, 173 cfm of unfiltered air is assumed to enter the CR (i.e., 
during the emergency pressurization mode; 165 cfm of unfiltered inleakage plus 1% of the 
flow that bypasses the intake filter). 
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Impact on the direct shine (DDE) dose due to Recirculation Filter Shine 
 
The direct shine dose to a control room operator will increase if the recirculation filters are 
credited.  For Unit 1 the dose will increase due to direct shine through the U1 CR concrete 
floor from the recirculation filter located in the U1 CRVS filter room below.   
 
The U2 direct shine dose will increase due to direct shine through the wall separating the U2 
CRVS filter room and control room, and due to radiation scatter through the penetrations in 
the wall separating the U2 CRVS filter room and control room. 
 
U1/U2 Recirculation Filter Integrated Energy Release 
 
For this assessment the integrated post LOCA source activity on the recirculation HEPA filter 
is calculated by modifying the PERC2 dose model Region 5 (control Room) parameters in 
File R301.  Only the airborne activity leaking from containment has an aerosol component.  
The other principal post-LOCA leakage sources addressed by BVPS (i.e., ESF and RWST 
leakage) are in the form of elemental and organic iodine and thus not relevant to the activity 
buildup on the HEPA filter.  The PERC2 REGION 5 input data to determine the activity buildup 
in the recirculation HEPA is as follows: 
 

 The PERC2 recirculation filter flow is a continuous 32,400 cfm, 16,200 cfm from Unit 
1 and 16,200 from Unit 2.  One half of the activity is assigned to the Unit 1 filter and 
the other half to the Unit 2 filter.  The efficiency of the filter is 100% (the assumed DF 
= 104). 

 From t = 0 to 77 seconds, 1250 cfm of outside air flow is assumed to enter the CR 
through the NOP intake (this includes unfiltered inleakage) 

 The unfiltered inleakage from t=77 seconds, and until manual operator action initiates 
emergency ventilation at t= 30 minutes (i.e., during the CR isolation mode), is 450 cfm  

 From t=30 minutes to t=30 days, 173 cfm of unfiltered air is assumed to enter the CR 
(i.e., during the emergency pressurization mode; 165 cfm of unfiltered inleakage plus 
1% of the flow that bypasses the intake filter). 

 The total (CR) HEPA filter integrated energy release per energy group is calculated by 
summing/weighting the Region 5 recirculation integrated energy release (ER) interval 
as follows: 
 

Total ER (MeV-hr-sec) = (0-24 hr ER) (1) + (24-96hr ER)(0.6) + (96-720 hr ER)(0.4) 
 
The in-leakage pseudo flow of 173 cfm is based on the 165 cfm emergency mode infiltration 
rate plus 1% of the intake filter bypass flow (i.e.,100%-99%) or 800 cfm x 0.01.  Using the 
minimum CRVS emergency flowrate of 800 cfm is more conservative than using the maximum 
flowrate of 1000 cfm since the associated exhaust flow acts to deplete the unfiltered 
inleakage/intake. 
  

Proprietary Information in [      ] Removed L-SHW-BV2-000240 NP-Attachment 2 

FlrstEne!JlY 



 

 Page D18 of D23 

CALCULATION COMPUTATION 
 

NOP-CC-3002-01 Rev. 05   

CALCULATION NO.:  10080-UR(B)-487 
 

REVISION: 3 
 

 

CLASS 2 
Proprietary, Confidential and/or Trade Secret Information © 2019 WECTEC LLC. All rights reserved. 

   

[  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                                                                                                                 ]a,c 
  

Proprietary Information in [      ] Removed L-SHW-BV2-000240 NP-Attachment 2 

FlrstEne!JlY 



 

 Page D19 of D23 

CALCULATION COMPUTATION 
 

NOP-CC-3002-01 Rev. 05   

CALCULATION NO.:  10080-UR(B)-487 
 

REVISION: 3 
 

 

CLASS 2 
Proprietary, Confidential and/or Trade Secret Information © 2019 WECTEC LLC. All rights reserved. 

   

[  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                                                                                          ]a,c 

  

Proprietary Information in [      ] Removed L-SHW-BV2-000240 NP-Attachment 2 

FlrstEne!JlY 



 

 Page D20 of D23 

CALCULATION COMPUTATION 
 

NOP-CC-3002-01 Rev. 05   

CALCULATION NO.:  10080-UR(B)-487 
 

REVISION: 3 
 

 

CLASS 2 
Proprietary, Confidential and/or Trade Secret Information © 2019 WECTEC LLC. All rights reserved. 

   

[ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                                                                                                                                        ]a,c 
  

Proprietary Information in [      ] Removed L-SHW-BV2-000240 NP-Attachment 2 

FlrstEne!JlY 



 

 Page D21 of D23 

CALCULATION COMPUTATION 
 

NOP-CC-3002-01 Rev. 05   

CALCULATION NO.:  10080-UR(B)-487 
 

REVISION: 3 
 

 

CLASS 2 
Proprietary, Confidential and/or Trade Secret Information © 2019 WECTEC LLC. All rights reserved. 

   

[   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                                                                                                                   ]a,c 
  

Proprietary Information in [      ] Removed L-SHW-BV2-000240 NP-Attachment 2 

FlrstEne!JlY 



 

 Page D22 of D23 

CALCULATION COMPUTATION 
 

NOP-CC-3002-01 Rev. 05   

CALCULATION NO.:  10080-UR(B)-487 
 

REVISION: 3 
 

 

CLASS 2 
Proprietary, Confidential and/or Trade Secret Information © 2019 WECTEC LLC. All rights reserved. 

   

Summary of Results 
 
30-day integrated Dose in CR due to activity buildup on the CRVS emergency intake filters  
 
Unit 1 Control Room Emergency Vent Filter Shine   0.0367 rem (unchanged from R2) 
 
Unit 2 Control Room Emergency Vent Filter Shine (see Figure D1) 
 Direct Shine       0.062 rem 
 Penetration Scatter     0.0014 rem 
 Total       0.0634 rem 
 Hot spot in CR near the North Stairwell door  0.11 rem 
 
Impact of crediting the CRVS recirculation HEPA filters 
 
The 30-day integrated post-LOCA dose to a control room operator will decrease substantially if the 
recirculation HEPA filters are credited. 
 
From Section D3 the CEDE dose decreases by 1.632 rem if the recirculation HEPA filters are credited.  
All of the 1.632 rem is due to post-LOCA airborne aerosols leaking from containment to the 
environment.  Per Ref. D1, in determining the inhalation dose the recirculation filter efficiency is 
assumed to be only 50% of its expected efficiency rating. 
 
In contrast the maximum DDE dose anywhere inside the CR due to direct and scattered radiation from 
the U2 and U1 recirculation filters is < 0.1 rem and < 0.02 rem, respectively.  In determining the DDE 
dose, the recirculation HEPA filter efficiency is assumed to be 100%. 
 
Based on the above, it is clear that the current model that does not credit the U1/U2 Recirculation 
HEPA filters in the LOCA dose consequence evaluation, is bounding. 
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APPENDIX E 
(Developed in Support of Revision 3) 

 
Updated Emergency Response Facility (ERF) / Technical Support Center (TSC) Doses from 

External Sources 
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Objective or Purpose 

The objective of Appendix E is assess the impact of the following on the maximum 30-day integrated 
doses in the Emergency Response Facility, (ERF, represented by Room 143), the Technical Support 
Center (TSC, Room 119) and the designated entrance to the ERF (Room 112): 
 

a) Changes in design input values of the following parameters used to calculate the dose 
contribution due to shine from the intake and recirculation filters (previously estimated in 
Appendix C): 

 
 ERF Minimum Free Volume 
 ERF Maximum Recirculation flow rate 
 ERF Intake and Recirculation Filter efficiency (specifically, the use of conservative 

assumptions such that testing is not required) 
 ERF Intake filter dimensions 
 ERF Recirculation filter dimensions 
 Distance between the ERF Intake filter and personnel in the TSC 
 Distance between the ERF Recirculation filter and personnel in the TSC 
 Distance between the ERF Intake filter and personnel in Room 143 (corridor adjacent to 

the recirculation filter cubicle, previously not provided)  
 Distance between the ERF Recirculation filter and personnel in Room 143 (previously 

not provided) 
 Distance between the ERF Intake filter and personnel in Room 112 (previously not 

provided)  
 Distance / shielding between the ERF Recirculation filter and personnel in Room 112 

(previously not provided) 
 Occupancy time (previously not provided) for ERF/TSC personnel due to daily passage 

through Room 112 (Service Dock) when accessing / exiting the ERF/TSC 
 
b) Updated distances between the following external radiation sources and the ERF: 
 

 Distance between the ERF and the Containment 
 Distance between the ERF and the RWST 
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Appendix E Computer Files 

 
File Name Run Date Run Time Program Description 
BV487R3E01p,e,i 02/13/2019 11:10:25 PERC2 Post-LOCA Containment Lkg. ERF Intake 

Filter 

BV487R3E02 02/13/2019 11:13:56 SW-QADCGGP ERF Intake Filter Direct Shine 

BV487R3E03p,e,i 02/13/2019 11:12:06 PERC2 Post-LOCA Containment Lkg. ERF Recirc 
Filter 

BV487R3E04p,e,i 02/13/2019 11:12:59 PERC2 Post-LOCA ESF Lkg. ERF Recirc Filter 

BV487R3E05 02/13/2019 11:14:15 SW-QADCGGP Std. Block Point Src.TF- shielded detector 
point 

BV487R3E06 02/13/2019 11:14:28 SW-QADCGGP Std. Block Point Src.TF- unshielded detector 
point 

BV487R3E07 02/13/2019 11:14:48 SW-QADCGGP Royal Rib Block Point Src TF – shielded det. 
point 

BV487R3E08 02/13/2019 11:15:11 SW-QADCGGP Royal Rib Block Point Src TF – unshielded 
det. point 

BV487R3E09 02/13/2019 11:15:24 SW-QADCGGP ERF Recirculation Filter Direct Shine 
 
The suffix p, e and I indicate PERC2 output files PERC.OUT, EQDOSE.OUT and EQINT.OUT.  PERC.OUT 
validates all user case input and library data in the subject file.  EQDOSE.OUT and EQINT.OUT provide gamma 
energy release rate (MeV/sec) and integrated gamma energy release (MeV-hr/sec) for 18 standard energy groups. 

Proprietary Information in [      ] Removed L-SHW-BV2-000240 NP-Attachment 2 

FrrstEne!JIY 



 

 Page E4 of E34 

CALCULATION COMPUTATION 
 

NOP-CC-3002-01 Rev. 05   

CALCULATION NO.:  10080-UR(B)-487 
 

REVISION: 3 
 

 

CLASS 2 
Proprietary, Confidential and/or Trade Secret Information © 2019 WECTEC LLC. All rights reserved. 

   

Background / Approach / Changes to Design Inputs 
 
Background:   
 
Appendix B was developed in Revision 0 to determine the 30-day Deep Dose Equivalent (DDE) to 
personnel located in the Emergency Response Facility (ERF) due to the following external radiation 
sources after a LOCA in either unit of BVPS: 
 

 Direct shine and skyshine from the reactor containment 
 External cloud shine due to containment leakage, ESF leakage, and RWST leakage 
 Direct shine from ERF intake filters due to containment leakage 
 Direct shine from ERF Recirculation filters due to containment leakage, ESF leakage and RWST 

leakage 
 Direct shine from the radiation source inside the RWST due to RWST back leakage  

 
Appendix B was revised in Revision 1 to address the impact of the changes in the recirculation spray 
system operation incorporated as part of the resolution to GSI-191. 
 
Appendix C was developed in Revision 2 to scale the doses developed in Appendix B, Revision 1 to 
address: 
 

a) BVPS-2 RSGs/RRVCH  
b)  Westinghouse NSAL 11-5 on the post-LOCA M&Es (and the consequent effect on the 

containment pressure / temperature transient).   
 
The scaling factors developed in Appendix C were not significant, and the resultant impact on the doses 
calculated in Appendix B, was minimal. 
 
Revision 3 has not changed the LOCA activity transport model up to and including the environmental 
release developed in Revision 2.  In addition, there have been no changes in the applicable atmospheric 
dispersion factors.  What has changed are some of the design input values and assumptions associated 
with the ERF as discussed in the Objective of Appendix E.   
 
Approach: 
 
Appendix E was developed to revise and replace, as necessary, the assessments made for four of the 
5 sources listed above, and documented in Appendix B.   
 

a) Section E1 addresses the impact of updated estimated distances between a) the Containment 
and the ERF and b) the RWST and the ERF, on the associated direct shine dose contribution. 

 
b) Section E2 addresses the impact of updated design input values that effect the dose contribution 

from the normal operation intake ventilation HEPA filter. 
c) Section E3 addresses the impact of updated design input values that effect the dose contribution 

from the post-accident recirculation ventilation HEPA and charcoal filter.   
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Changes to Design Input [Reference E1] 
 
As noted in Appendix B, the ERF is a large one story building (approximately 192’ x 164’ x 16’) located 
at ~1200 ft ESE of Unit 2 containment and ~1700 ft ESE of Unit 1 containment.  It is clear that the Unit 
2 accident will result in a higher dose to personnel in the ERF. The ERF includes TSC, computer room, 
offices, dosimetry / counting room, records/ storage room, and miscellaneous equipment rooms (as 
noted in Reference E1, the Emergency Operation Facility (EOF) has been relocated and no longer 
resides in the ERF).   
 
During normal operation, the ERF ventilation intake flow is filtered by a HEPA filter.  Following a LOCA, 
the ERF ventilation is manually isolated and placed in the recirculation mode through a HEPA filter and 
a charcoal filter.  The intake filter is located in room 112 (service dock) and the recirculation filters are 
located in room 109B (mechanical room B). Both rooms are out of the ERF habitability envelope.  Refer 
to Figure E1 for a sketch (obtained from Reference E1) of the ERF/TSC area and the location of the 
referenced filters. 
 
Summarized below are the changes in design input from that used in Appendix B: 
 

a) ERF Minimum Free Volume – changed from a free volume of 5% less than 5.038E+5 ft3 to 
462,129 ft3 

 
b) ERF Maximum Recirculation flow rate – changed from 3800 cfm  10%, to 7200 cfm  10% 

 
c) ERF Intake and Recirculation Filter efficiency – changed from “specified values” to “conservative 

assumptions” such that testing is not required.  Specifically, Appendix E utilizes a bounding 
approach with respect to estimating the direct shine dose from the ERF/TSC intake and 
recirculation ventilation filters.  Specifically, the filters are assumed to be 100% or 0% efficient, 
as deemed conservative, when addressing the direct shine dose.  For example, to maximize the 
intake filter shine when calculating the direct shine dose, a 100% efficiency is assumed.  
However, to maximize the direct shine dose from the recirculation filter, it is assumed that the 
intake filters have 0% efficiency.  Also, to maximize the recirculation filter shine when calculating 
the direct shine dose, a 100% efficiency is assumed.  (also see Note 1) 

 
d) ERF Intake HEPA filter (1-VS-FL-40) dimensions – changed from 46”x55”x22.5”, to 

48”x48”x11.5”  (see Note 1)   
 

e) ERF Recirculation filter dimensions  (see Note 1) 
 HEPA filter (1-VS-FL-42) dimensions – changed from 47”x57”x22.5”, to 48”x48”x11.5” 
 Charcoal filter (1-VS-FL-43) dimensions – changed from 26.75”x24”x2”, to 

25.5”x22.75”x2” 
 
f) Distance between the ERF Intake filter and personnel in the TSC - changed from 168 ft, to 156 

ft. No credit is taken for shielding due to the presence of a door between Room 112 (service 
dock where the intake filter is located) and the ERF. Also, no credit is taken for internal walls in 
the ERF such as that associated with the TSC. 
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g) Distance between the ERF Recirculation filter and personnel in the TSC - changed from 123 ft, 

to 126 ft.  Shielding credit taken for 8” ribbed block (interior wall between Room 109B, where the 
recirculation filter is located, and adjacent Corridor 143 in the ERF).  Also, no credit is taken for 
internal walls in the ERF such as that associated with the TSC. 
 

h) Distance between the ERF Intake filter and personnel in Room 143 (corridor adjacent to the 
recirculation filter cubicle) - 25 ft (previously not provided).  No credit is taken for shielding 
because of the presence of a door between Room 112 (service dock where the intake filter is 
located) and the ERF   
 

i) Distance between the ERF Recirculation filter and personnel in Room 143 – 6.5 ft (previously 
not provided) Shielding credit taken for 8” ribbed block (interior wall between Room 109B, where 
the recirculation filter is located, and adjacent Corridor 143 in the ERF) 
 

j) Distance between the ERF Intake filter and personnel in Room 112 - 2 ft (previously not 
provided).  There is no shielding, filter is located overhead  
 

k) Distance / shielding between the ERF Recirculation filter and personnel in Room 112 – 4.5 ft 
(previously not provided). Shielding credit taken for 8” concrete block (interior wall between 
Room 109B, where the recirculation filter is located, and the service dock Room 112). 
 

l) Occupancy time (previously not provided) for ERF/TSC personnel due to daily passage through 
Room 112 (Service Dock) when accessing / exiting the ERF/TSC – 10 mins/day 
 

m) Distance between the ERF and the Containment – changed from 1194 ft to 1150 ft 
 

n) Distance between the ERF and the RWST – changed from 1050 ft to 1004 ft 
 

o) Initiation of recirculation mode – changed from at t=30mins, to anytime between t=30 mins to t=1 
hour.  Note: Initiation at t=30 mins remains bounding for accumulation of activity in the 
recirculation filter, so there is no change to the Rev 2 model.  
 

p) 8-inch Standard hollow concrete block has an equivalent thickness of 3.77 inches of concrete, 
density 2.19 g/cc 
 

q) 8-inch Royal Rib hollow concrete block has an equivalent thickness of 4.85 inches of concrete, 
density 2.19 g/cc 

 
Note 1: Pre-filters are provided to remove large particles /debris in the flow stream to protect filtration 
equipment. Post-filters are provided to mainly to collect carbon dust and protect ventilation systems.  Both pre-
filters and post filters are expected to have minimal activity and are ignored in this assessment.  Since the 
methodology collects 100% of the activity in the HEPA and charcoal filter, this model simplification has no 
impact on the results 
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ERF Exterior Shielding 
 
Per Reference E1, the ERF/TSC (exterior) walls are at a minimum comprised of 2 courses of hollow 
concrete block, each being a nominal 8” thick.  The outer course is Royal Rib block having cast-in ribbing 
on the outside surface.  The inner course is standard block.  The equivalent thickness of one layer of 
standard block is 3.77 inches of concrete.  The equivalent thickness of one layer of Royal Rib block is 
4.85 inches of concrete.  There are reinforcing rods and a 3/8” layer of mortar between courses (not 
addressed in this analysis).  The concrete density in the block is 2.19 gm/cc.  Some ERF walls are 
constructed of either a combined 20” thick reinforced concrete and 4” solid ribbed back or 2’-0” thick 
reinforced concrete.  The roof of the ERF is constructed of 6.75” structural concrete with a density of 2.4 
gms/cc. (See Ref. E1 Item 18) 
 
A major breach in the ERF design is that there is a hollow core (with polyurethane) double door (119/4) 
located on the north wall which will allow; a) line of sight to the BVPS-2 containment; and b) direct shine 
into the ERF/TSC from the contaminated plume outside the ERF. 
 
Direct shine through other doors is shielded by concrete porticos and double door vestibules. 
 
The combined issues concerning breaches in shielding, and ambiguity in the ventilation system design 
parameters led to the assumption in the Revision 0 analysis, that emergency personnel would be 
conservatively assumed to be located on the roof of the ERF, (i.e., no credit for structure or ventilation).  
However, since it was conservative to assume the ERF ventilation filters were available as a direct shine 
source, they were included Revision 0 as a dose contributor.  Revision 3 herein will continue with the 
approach established in Revision 0. 
 
Interior Shielding 
 
The principal source in the ERF/TSC structure that contributes to the DDE are the normal operation 
intake and emergency recirculation filters: 
 

 The intake filter is located in the Service Dock (Room 112) which is also the designated 
personnel entrance point.  The filter can shine directly, unshielded, into the service dock area.  
Due to hollow core door 112/1 (See Figure E1) the activity accumulated on the intake filter can 
also shine directly into the ERF, i.e., into the adjacent corridor 143 and other areas occupied 
by personnel (such as in the TSC).  Thus, in accordance with Reference E1 no shielding is 
credited for intake filter direct shine assessments. 
 

 The recirculation filters are located in an unoccupied area Room 109B (Mechanical Room).  
Single layer Standard block walls and Royal Rib block walls as described above shields the 
filters from occupied areas of the ERF.  Gamma radiation scattering is possible to areas in Rm 
112 through door 109/2.  Review of Ref. E2 indicates that the referenced door has a 3’ thick 
block wall labyrinth.  The walls and labyrinth prevent direct shine of the recirculation filters into 
Rm 112 (Ref.E1, Item 25).  Scattered radiation is also possible into occupied areas of the ERF 
including Rm 143 and Rm 119 (Ref. E1) thru a duct penetration in the Royall Rib block wall that 
separates these areas from the mechanical room (109B).  
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E1 Dose from External Sources 
 
E1.1 Direct shine and Skyshine from the reactor containment 
 

Per Item 20 of Ref. E1, the minimum distance from containment to the ERF has been updated 
from the Revision 2 value of 1194 ft, to 1150 ft.  The updated value is about 96% of the Rev.2 
value.  Per Appendix B of Rev.2, Section B1, the actual value used in the dose assessment was 
1110 ft., which was a discrete point from the calculation that determined the dose vs distance 
from containment.  Since the value of 1110 ft continues to be conservative (i.e., 1110 ft < 1150 
ft), the previously estimated dose contribution in Revision 2 due to containment shine/skyshine 
remains unaffected. 
 

E1.2 External cloud shine due to containment leakage, ESF leakage, and RWST leakage 
 

Since there is no change in the activity transport model addressed in Revision 2, and the detector 
point representing personnel in the ERF is on the roof of the ERF (i.e., changes in the ERF 
building layout, shielding or ventilation are not relevant to this detector location), the previously 
estimated dose due to external cloud shine resulting from containment leakage, ESF leakage, 
and RWST leakage remains unaffected.   
 

E1.3 Direct shine from ERF intake filters due to containment, ESF, and RWST leakage. 
 

Reference E1 has identified several changes to the ERF ventilation system model; therefore, the 
post-LOCA dose to personnel located in the ERF from intake filter direct shine/scattered radiation 
is revised in its entirety in section E.2 herein. 
 

E1.4 Direct shine from ERF Recirculation filters due to containment, ESF, and RWST leakage 
 

Reference E1 has identified several changes to the ERF ventilation system model; therefore, the 
post-LOCA dose to personnel located in the ERF from recirculation filter direct shine is revised 
in its entirety in section E.3 herein. 
 

E1.5 Direct shine from the radiation source inside the RWST 
 

Per Item 26 of Ref. E1, the minimum distance from the RWST to the ERF has been updated 
from the Revision 2 value of1050 ft to 1004 ft.  The updated value is about 96% of the Rev.2 
value.  Reference E1 also states that the elevation of the road surface of the Route 168 ramp 
credited for shielding remains at El. 750 ft.  Section B5 of Rev.2 states that the since the highway 
elevation of Route 168 is 750 ft, the RWST source is shielded by the interfering roadway for a 
person in the ERF (730.5 ft floor elevation) and goes on to state that the scattered dose will be 
insignificant.  The 4% reduction in the estimated distance from the RWST and the ERF will not 
change the conclusion in Appendix B of Rev. 2, i.e., that the dose to personnel located in the 
ERF from the RWST is insignificant.  Thus the conclusions of Revision 2 remains unaffected. 
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E2 Dose Due to the Normal Operation Intake Filter 
 
The DDE dose due to direct shine from radioactivity collected on the ERF intake HEPA filter is calculated 
using WECTEC program SW-QADCGGP.  Per Ref.E1, Items 23 & 25, shielding is not credited when 
estimating the dose due to direct shine from the intake filter to ERF personnel.  Thus, the contribution 
due to scatter may be ignored since it will be negligible when compared to the Line-Of-Site (LOS) dose.   
 
WECTEC program PERC2 is used to calculate the radiation source term that is used in SW-QADCGGP 
(i.e., the gamma energy release rate and integrated energy release per energy group during the 30 
minutes before the filter is isolated after the LOCA, as well as the gamma energy release due to ~30 
days of activity decay that occurs after the filter is isolated). 
 
E2.1 Gamma Energy Release Rate and Integrated Release 
 
The normal operation ventilation system provides HEPA filtration of outside air intake flow. Following a 
LOCA, the intake is manually isolated within 30 minutes of the event.  Activity transport and dose 
program PERC2 (described in the main body text) is used to calculate the gamma energy release rate 
and integrated energy release due to 30 minutes of containment leakage following a postulated LOCA, 
as well as the gamma energy release due to ~30 days of activity decay that occurs after the filter is 
isolated.  Note that since there are no particulates in the other leakage pathways following a LOCA (i.e., 
ESF and RWST), these leakage pathways do not affect the radioactivity accumulated on the ERF intake 
HEPA filter. 
 
The input data used to calculate the gamma source strength is as follows: 
 

No Description Reference 

1) ERF free volume  - 462,129 ft3 E1 

2) Normal intake flow – 4180 cfm (3800 cfm  10%) E1 
3) Normal intake filter efficiency - 99% on HEPA filter for all particulates 

(100% used herein) 
E1 

4) Maximum unfiltered in-leakage during normal operation - 2090 cfm  E1 
5) Delay time for initiating ERF isolation and emergency recirculation 

ventilation mode - 30 min 
E1 

6) ERF Occupancy factors: 1.0 for integration between 0-24 hr; 0.6 for 
integration between 24-96 hr; 0.4 for integration between 96-720 hr 

E1 

7) Maximum Containment X/Qs (Table E1) – unchanged from Appendix B E7 
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Table E1 
 

Bounding Containment/ESF Environmental Release to ERF Dispersion Factors (X/Qs) 
 

 Maximum 

 Containment / ESF 

 Environmental  

Time After Release X/Qs 

LOCA (Sec/m3) 

0 - 2 hr 7.22E-05 

2 – 8 hr 6.43E-05 

8 – 24 hr 2.96E-05 

1 - 4 day 2.48E-05 

4 – 30 day 2.15E-05 

 
Note: The PERC2 LOCA containment leakage activity transport model used herein is based on the latest 
parameter values outlined in Rev.2 (which is unaffected by Rev. 3), which includes: 
 

a) BVPS2 RSGs/RRVCH  
b) Westinghouse NSAL 11-5 on the post-LOCA M&Es (and the consequent effect on the 

containment pressure / temperature transient)   

Therefore, the scaling factors developed in Appendix C of Rev. 2 are not required for the containment 
leakage activity transport runs generated herein. 
 
The calculated gamma energy release rate and integrated energy release due to 30 minutes of 
containment leakage following a postulated LOCA as well as the gamma energy release due to ~30 
days of the activity decay that occurs after the filter is isolated is presented in Table E2. 

[  
 
 
 
 
 
 
 
 
 
 
 
                                                                                                                                     ]a,c 
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E2.2 Direct shine from ERF Intake Filter 
 

[  
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                                                                                                                       ]a,c 
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E3 Dose Due to the Emergency Recirculation Filters 
 
Consistent with Appendix B of Revision 2, the airborne activity due to post-LOCA containment and ESF 
leakage will be assumed to accumulate on the Recirculation HEPA (1VS-FL-42) and charcoal (1VS-FL-
43) filters.  As noted in Appendix B, the activity release due to RWST back-leakage is negligible. 
 
As noted in the design input section, the recirculation system is assumed to be initiated 30 minutes after 
the LOCA, coincident with the isolation of the intake flow.  This assumption is more conservative than 
assuming initiation of the recirculation system at t=60 mins. 
 
The DDE dose due to direct shine from activity accumulated on the ERF recirculation filters is calculated 
with WECTEC gamma-ray-trace program SW-QADCGGP.  Similar to the approach used in Appendix 
B, the activity in the charcoal filter is combined with the activity on the HEPA filter, all of which is 
accumulated on the HEPA filter.  This approach is conservative because self-attenuation in HEPA filter 
(typically modeled as an air medium) is less than that in charcoal filter.   
 
Since shielding is credited for recirculation filter shine, and there are penetrations in these shield walls, 
a dose contribution due to scatter is addressed.  As stated above, the recirculation filters are located in 
an unoccupied area, Rm 109B (See Figure E1).  Single layer Standard block and “Royal Rib” block walls 
shield the filters from occupied areas of the ERF /Service dock area.  The analysis herein addresses the 
potential for radiation scatter from the filters located in the mechanical room, to areas within Rm 112 
(through the double door 109/2) and into Rm 143 (through a large duct penetration).  The door (109/2) 
between Room109B and Rm 112 has a 3’ labyrinth that prevents direct shine from the filters into Rm 
112 (Ref. E1, Item 25 and Ref. E2).   
 
To account for the contribution due to scatter, a conservative/representative unshielded dose is 
calculated from the recirculation filter at the same location as the shielded dose, then a total integrated 

dose albedo is applied to the unshielded dose value. [   
 
 

                                                                                                                                                            ]a,c 
WECTEC activity transport and dose program PERC2 is used to calculate the source input to SW-
QADCGGP (i.e., gamma energy release rate and integrated energy release per energy group from 30 
minutes to 30 days after the LOCA. 
 
E3.1 Gamma Energy Release Rate and Integrated Release 
 
The input data used to calculate the gamma source strength is as follows: 
 

No Description   Reference 

1) ERF free volume  - 462,129 ft3   E1 

2) T=0-30 min.: normal Intake rate - 4180 cfm   E1 

3) Normal intake filter efficiency - 99% on HEPA filter for all particulates 
(however, 0% efficiency used herein for recirculation filter shine) 

  E1 
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No Description   Reference 

4) T=0-30 min: maximum unfiltered in-leakage during normal operation - 
2090 cfm  

  E1 

 T= 0-30 min: filtered recirculation rate 0 cfm   E1 

5) Delay time for initiating ERF isolation and emergency recirculation 
ventilation mode - 30 min 

  E1 

6) T>30 min: normal intake rate - 0 cfm   E1 

7)  T>30 min: maximum in-leakage rate during emergency operation  

910 cfm 

  E1 

8) T>30 min maximum emergency recirculation rate = 7920 cfm   E1 

9) T>30 min: recirculation filter efficiency 100%   E1 

10) ERF Occupancy factors: 1.0 for integration between 0-24 hr; 0.6 for 
integration between 24-96 hr; 0.4 for integration between 96-720 hr 

  E1 

11) Bounding X/Qs (Table E1)   E7 

 
Note: The PERC2 LOCA containment leakage activity transport model used herein is based on the latest 
parameter values outlined in Rev.2 (unaffected by Rev. 3), which includes: 
 

a) BVPS2 RSGs/RRVCH  
b) Westinghouse NSAL 11-5 on the post-LOCA M&Es (and the consequent effect on the 

containment pressure / temperature transient).   
 
Therefore, the scaling factors developed in Appendix C of Rev. 2 are not required for containment 
leakage activity transport runs generated herein. 
 
The calculated gamma energy release rate and integrated energy release from activity buildup on the 
recirculation filters due to ~30 days (i.e., the system is initiated 30 minutes after the LOCA) of 
containment and ESF leakage following a postulated LOCA is presented below in Table E6.  As noted 
earlier, RWST leakage is negligible and not addressed herein. 
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E3.2 Shielding – Concrete Block Wall Transmission Factors 
 
From Reference E1, item 18, the equivalent thickness of 8” Standard concrete block is 3.77 inches of 
concrete with a density of 2.19 gm/cc.  Also, the equivalent thickness of 8” Royal Rib concrete block is 
4.85” inches of concrete with a density of 2.19 gm/cc. 
Reference E1 identifies the following ERF recirculation filter shielding configurations: 
 

 Standard block wall separating the recirculation filter and Rm 119 (TSC) 
 Standard block wall separating the recirculation filter and Rm 143 (Corridor) 
 Royal Rib block wall separating the recirculation filter and Rm 112 (Service Dock) 

 

[  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

…………………………………………………………………………………]a,c  
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E3.3 Dose to Personnel in ERF due to Recirculation Filter Shine 
 
The SW-QADCGGP model is briefly described below: 
 

 Source(a)  Dimension – 4 filters at 24” x 24” x 11.5” depth, arranged as 2 by 2 array 
 Medium – air  
 Source spectrum – 1 Mev/s/cc for each of the 18 PERC2 energy groups 
 Source normalization factor (Ao) – 1.0  
 

 Shields none considered 
 
 Detector D1 – 4.5 ft. from the Recirc filter in Rm 109B to Dock Area Rm 112, unshielded(b) 
 D2 – 6.5 ft. from the Recirc filter in Rm 109B to Corridor Area Rm 143 unshielded(b) 
 D3 – 126 ft. from the Recirc filter in Rm 109B to TSC Rm 119 unshielded(b) 

 
 •Miscellaneous  Build-up factor – Air buildup  
 Dose conversion factors –Rem/hr per Mev/s/cm2, 
 from ANSI/ANS 6.1-1977 (Ref. E5) 

Note:  
 
(a) Consistent with Rev. 2 Appendix B, the airborne containment and ESF post-LOCA environmental activity 

leakage will conservatively be assumed to accumulate on the Recirculation HEPA filter;  
 
(b) shielding is conservatively credited using point source concrete shield transmission factors from Table E7 and 

E8.  
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E3.3.1: Direct Shine Dose From Recirculation Filter - Containment leakage  
 

[ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                                                                                                                           ]a,c 
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E3.3.2: Direct Shine Dose From Recirculation Filter - ESF leakage  
 

[ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                                                                                                                     ]a,c 
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Summary of Results 
 
Intake and Recirculation Filter Shine 
 
Summarized below are the estimated maximum dose rates in the ERF (represented by Room 143), 
the TSC (Room 119) and the designated entrance to the ERF (Room 112) 
 

Table E15 
Maximum Dose Rates 

   Cont Lkg ESF Lkg    

  Intake Recirc Recirc Total Dose  

  Filter Filter Filter Dose Rate  

 Table rem/hr rem/hr rem/hr Albedo rem/hr Comment 

        
Location: Dock (Rm 112) - Time: 30 min     
No Shield E3 4.90E-02 ---- ---- ---- 4.90E-02 from Intake 

Block Shield N/A ---- 0 0 ---- 0.00E+00 from Recirc 

Unsh-Scatter N/A ---- 0 0 0.2 0.00E+00 from Recirc scatter 

0.049 T=30 min 

Location: Dock (Rm 112) - Time: ~ 4 hours     
No Shield E3 1.74E-02 ---- ---- ---- 1.74E-02 from Intake 

Block Shield E9,E12 ---- 1.54E-02 1.94E-03 ---- 1.73E-02 from Recirc 

Unsh-Scatter E9,E12 ---- 2.53E-02 3.16E-03 0.2 5.69E-03 from Recirc scatter 

      0.040 T= 3 to 4 hours 

        
Location: Corridor (Rm 143) - Time: ~ 4 hours     
No Shield E4 2.23E-04 ---- ---- ---- 2.23E-04 from Intake 

Block Shield E10,E13 ---- 4.74E-03 5.93E-04 ---- 5.33E-03 from Recirc 

Unsh-Scatter E10,E13 ---- 9.61E-03 1.20E-03 0.2 2.16E-03 from Recirc scatter 

      0.008 T= 3 to 4 hours 

        
Location: TSC (Rm 119) - Time: ~ 4 hours     
No Shield E5 6.25E-06 ---- ---- ---- 6.25E-06 from Intake 

Block Shield E11,E14 ---- 1.92E-05 2.41E-06 ---- 2.16E-05 from Recirc 

Unsh-Scatter E11,E14 ---- 3.88E-05 4.88E-06 0.2 8.74E-06 from Recirc scatter 

      3.66E-05 T= 3 to 4 hours 
Notes: 

1. The max scatter dose rate is the sum of all applicable unshielded contributors times the Total Dose Albedo 
2. The maximum dose rate in the Service dock is at t=30 mins, whereas that is the ERF /TSC is at T~4 hrs 
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Summarized below are the estimated maximum 30-day integrated doses in the ERF (represented by 
Room 143), the TSC (Room 119) and the designated entrance to the ERF (Room 112) 
 

Table E16 
Maximum 30-day Integrated Dose 

    Cont Lkg ESF    

  Intake Recirc Recirc    

  Filter Filter Filter Total Dose   

 Table rem rem rem Albedo rem Comment 

        
Location: Dock (Rm 112) - Time: 30 day dose     

        
No Shield E3 8.80E-01 ---- ---- ---- 8.80E-01 from Intake 

Block Shield E9,E12 ---- 7.75E-01 5.71E-01 ---- 1.35E+00 from Recirc 

Unsh-Scatter E9,E12 ---- 1.32E+00 1.02E+00 0.2 4.68E-01 from Recirc scatter 

      2.7  

        
Location: Corridor (Rm 143) - Time: 30 day 
Dose 

No Shield E4 1.13E-02 ---- ---- ---- 1.13E-02 from Intake 

Block Shield E10,E13 ---- 2.32E-01 1.64E-01 ---- 3.96E-01 from Recirc 

Unsh-Scatter E10,E13 ---- 5.03E-01 3.87E-01 0.2 1.78E-01 from Recirc scatter 

      0.59  

        
Location: TSC (Rm 119) - Time: 30 day Dose     

        
No Shield E5 3.20E-04 ---- ---- ---- 3.20E-04 from Intake 

Block Shield E11,E14 ---- 9.53E-04 6.92E-04 ---- 1.65E-03 from Recirc 

Unsh-Scatter E11,E14 ---- 2.04E-03 1.61E-03 0.2 7.30E-04 from Recirc scatter 

      0.0027  

 
Note: 

1. The maximum scatter contribution to the 30-day integrated dose is the sum of all applicable unshielded contributors 
times the Total Dose Albedo 
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1. Dose to personnel in the Service Dock (Rm 112) due to the Intake and Recirculation Filters: 

The maximum dose rate occurs at t=30 min after the LOCA from the Intake filter   49 mrem/hr 

The maximum dose rate occurs at t=3 to 4 hrs post-LOCA from the Intake & Recirc filter (including scatter) 
           40 mem/hr 

The 30-day integrated dose in the dock area from the Intake & Recirc filter (including scatter), with occupancy 
factors is:          2.7 rem 

Assuming 10 minute stay time per day in the Service Dock, the 30-day integrated dose is reduced to   

 2.7 rem (10 min/1440 min) = 0.02 rem 
Note: The dose and dose rates above are conservative as they assume that an individual is located in the dock 
area at the worst location for each filter source, not at a specific point. 

 

2. Dose to personnel located in the ERF Corridor (Rm 143): 
The maximum dose rate occurs at t=3 to 4 hrs post-LOCA from the Intake & Recirc filter (including scatter)
           8 mrem/hr 

The 30-day integrated dose in Rm 143 from the Intake & Recirc filter (including scatter), with occupancy factors 
is           0.59 rem 

Note: The dose and dose rates above are conservative as they assume that an individual is located in ERF 
corridor (Room 143) at the worst location for each filter source, not at a specific point. 

 

3. Dose to personnel located in the TSC (Rm 119): 
The maximum dose rate occurs at t=3 to 4 hrs post-LOCA from the Intake & Recirc filter (including scatter)
           0.037 mrem/hr 

The 30-day integrated dose in Rm 119 from the Intake & Recirc filter (including scatter), with occupancy factors 
is:           0.0027 rem 

Note: The dose and dose rates above are conservative as they assume that an individual is located in the TSC 
at the worst location for each filter source, not at a specific point. 
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In summary 
 
The maximum dose to an individual located in the ERF following a postulated LOCA due to ERF filter 
shine is based on the 30-day integrated dose in Room 143, plus the dose received during the 10 mins 
spent in Service Dock (Room 112) due to daily passage through Room 112 (Service Dock) when 
accessing / exiting the ERF/TSC  
 
= 0.59 (1430 min /1440 min/day) + 2.7 rem (10 min/1440 min/day) = 0.6 rem 
 
Where the dose contribution of the filters are as follows: 
 

 Intake Filter: (0.0113 rem x (1430/1440) + 0.88 rem x (10/1440) = 0.017 rem 
 Recirculation Filter: (0.59-0.0113) x (1430/1440) + (2.7-0.88) rem x (10/1440) = 0.583 rem 

 
Based on the information summarized above, the results documented in Appendix C, Revision 2 is 
updated as follows:  
 

Updated TABLE B-5 of Appendix C (see § C4) 
Summary of ERF External Shine Dose 

Following a LOCA in Unit 2 Reactor (Rem) 
(Unit 2 is the bounding unit) 

 
Source Reference  

ERF Occupied 
Areas (Max) 

    
Containment Shine App C, § C4, TBL. B-1  1.78E-01 
    
External Cloud Shine[3] See Table 11   
    
ERF Intake Filter Shine[1,2] § E2 & Summary  1.70E-02 
    
ERF Recirculation Filter Shine[1,2] § E3 & Summary  5.83E-01 
    
RWST Direct Shine Appendix B § B5  Negligible 
    
Total    0.78 

 
[1] Dose point “Corridor, Rm 143” 

[2] Value includes 10 minutes per day occupancy in Service dock area Rm 112 (ERF Entryway Point) 

[3] Since the dose point representing the ERF is on the roof of the building (i.e., outside the structure), no direct 
shine shielding assessment is needed to estimate the contribution of shine into the ERF from the external cloud. The 
PERC2 results presented in Table 11 under the DDE column of the “Immersion Pathway” section, for Containment, ESF 
and RWST leakage, represents the contribution of “external cloud shine”.    
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DE$1IGN IN PUT REQUEST FOR UPDATE OF RADIOLOGICAL DOS1E CONSEQUENCE 1-JNAL YSES 

I 
BEA~ERVALLEY POWER STATION 

TAB LE 1: Parameters for Calcliillating Loss of Coo,lant Accident (LOCA} D09e, Consequences 
AOR [100c80-UR(B)-487, R2] LAR - lncroase In CR lnfeakage I 

I 

Paramet,er Value Reference Value Reference 'I Commems 
g_e_neral Note-.s: 

1. The equi pmant I parameter values pre~nted in the table below as a,pproved design inputs to be used rat ~he LOCA analysis reflect safety 
related components that can be credlled in design bases dose consequence analyses; i.e., the components have lhe appropriate redundancy, 
environmental! q;uallficall'on,, pedigree, seismic support, etc. , applicable to safety rel,:it,ed equipment, and ~he parameter valu~ re.flectsingle 
failure criteria. 

I 2. The crilieal iQput y.alu~: Core lnvenlory, Fuel p&ak burnup(~ 62,000 MWDIMTU), Minimum oonlalnmenl fr.ee vo:lume, Mla;ximum spray ' 
lnltlaUon time after receipt of CIB signal, Containment spray coverage, Spray cutoff time, Conlainment mixing rale, Aer,osols. and ,elemental 
Iod ine removal ooefflcienls in sprayed region, Aerosol removal lambda in unsprayed reglon due to gravitational settling, Long term sump waler 
pH, Leakage rate from oontslnmenl. !:SF leak rate & duration, Minimum volume and mass of sump water versus ~ime after swil.chover to the 
recirculation phase, IPeak sump water temp afler swftchover, Initiation time of sump back IEakage inlo RWST after LOCA. Sump water back flow 
rate in.to RWST, nme after LOCA (lnctudi.ng duration) when RWST back..,leakage is released to lhe environment via. the IRWST veni, ,odlne 
release, fraction via RWST vent versus lime, Maxim um de1ay ln altaining control room Isolation, CR l!fmerg:ency ventilation initiation, CR intake 
atmospheric. dispersion faciors, ConlrOI Room unfiltered inleakage 

3. Parameter va.1ues provided below reflect the boundin:g value applicable to Unit 1 and Unit 2 i 

Source Te.rm 

1. Core PoW'er Le·vel (with 2918 MWt FIENOC lelter 2918 MWt 
power u.rncertainty) ND1 MDE:0374, 
used to esmblish [Table 1], 09J20f06 
radiatiOn source terms 

BV1 Renewe-~ 
Operatlng1 Ucense 
DPR-66 

BV2 Renewed 
Operati ng1 license 
NPF-73 

BV1 LR.MB 3.3 .. 8 

BV2 LRM B 3.3 .8 

BV1/2 TS 5.6.3 

Raledl Thermal Power shall not 
wi:ceed 2000 MWt. 

Total power measur,eme11t 
uncert.:iinty of better lhan +/-
0.6% of RTP at full p0'111'€lr is 
aoh1eved using the Leading 
Edge Flow Meter. 

2900 MWt x 1 .006 "" 2917.4 MWt 

Dff-BVOM-0113-0J 
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2, 

3. 

DESIGN INPUT REQUEST FOR UPDATE OF RADIOLOGICAL DOS& CONSEQUENCE ANALYSES 

Parameter 
Design Basis Core 
Activity 

Initial Reacto:r Coolant 
System (RCS) activity 
concentrations 
(1j.1Cilgm) -Teclmical 
SpecificaUon (TIS) 
values 

BEAVER VALLEY POWER STATION 

l'ABLE 1: Param&ters for Calc:ulatlng Los.s ,of Coolant Ae<:ldent (LOCAl Dose, Consec uences 
AOR (1,00,BO-UR(B)--487, R2J 

Value Reference, 
As provided In S&W FENOC Letter 
reference ND1MLM:0374, 
calculation [Table 1]. 09/20106 

S&W calculalion 
10080-UR{B}-483, 
RO 

Reacto.r e<iolani FENOC Letter 
acllrVity limited to: ND1 MLM,0374, 

[Table 1), 09/20/06 
~ 0.35 µCi/gm Dose 
Equiva!enl BVPS 1 TIS S@ciion 
M 31 (DE 1-131) 3A.8 

S 1 00/EaAR µOi/gm BVPS 2 Tech spec 
Seciion 3 .4.8 

Isotopic inventory 
from referenced S&W calculalio.11 
calcuilalion 10080-I.IR{B}-484, 

RO/A1 

LAR - Increase in CR lnlaakage 

Value, Reference 
As p-rovided in BV1/2 Caloulation 
Reference UR(B)-483 

Reactor Coolant BV1/2 TS 3.4.16 
Dose Equivalent 
1-131 spec-me BV1 /2 Calculation 
activity limited IJR,(B}-484 
to: 
:S 0.35 1,1C,ifgm 

Reactor Coolant 
gr,oss specific 
actMty llmlted 
to: 
s 100/Eiw 
1,10ilgm 

lsolopic 
Inventory 
obtained from 
referenced 
ca1cu1allon 

Comments 
Tho current des.lgn basis 
comPOSite ,equilfbrium core 
lnvenlory, wh.ich is ba&ed on 
2918 MWt, an 18 month bu rnup 
cycie a1nd rrnitial enricl'lmenls 
frnm 4"2% to 5%, ls appropriate 
and is not being changed , 

In su,ppol't of BV2 Original S.t,eam 
Generators with Alternate Repair 
Cril.eri'8, a Lrcense Amendment 
Request will ex1Pl.ain that a 
bounding value or~ 0.35 µCi/gm 
1-131 DE fs used for all BV1 and 
BV2 accidents wilh ~he exoeption 
of lhe BV2 MSLB, for OSGs, ror 
whldh the BV2 specific TS I imlt of 
0.10 µCifgm 1-1 31 DE is u,s,ed. 

DIT -BVDM-0113-00 
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DESrGN INPUT REQU,EST FOR UPDATE OF RAD'IOLOOICAL DOSE CON:S!EQUENCE ANALYSES 
BEAV1ER VALLEY POWER STATION 

TABLE 1: Parameters for CalcuJaUng Loss of Coolant Accident (LOCA} Dose Conse, uences 
AOR [100SO-UR{B)-487, R2] LAR - Increase in CR lnlea'kage 

Parameter Value RGference Value R.ef:erence Comments. 
Elements in each Noble 9i!§I§:: Xe, Kr, FENOC Letter t::10:ble gases: FENOC leller ls.otopes listed In bold are 
radionuclide group Rn,H ND11 MLM :037 4, Xe, Kir. Rn, !H ND 1MDE:0374 addilionalto RG 1.18:3 
released to Halogens: 1. Br [Table 1], 09120/06 Halogens: I, Br 
coritainment fo11owlng1 .a Alkali Mota'I§: Cs, 81kali Metals: 

groupl.ngs, based upon chemical 
NRC Regulatory prqperties. 

LOCA Rb RG 1.1S3 Rev. 0 
Tellyriiy!!J ~ta5: 
Te, Sb, Se, Sn, In, 
Ge, Ga, Cd, As, Ag 
Ba, Sr: Ba, Sr, Ra 
Ni;igl!i! Metals: Ru, 
Rh, Pd, Mo, Tc, Co 
Ce Group: Ce, IPu, 
Np, Th, U, Pa, ,Cf, 
Ac 
lantbs!aii;!ii§: La, Zr, 
Nd, Eu, Nb, Pm, Pr, 
Sm, Y, Cm, Am, Gd, 
Ho,llb,Dy 

C$, Rb 
Tellurium 
M.e.1a!s: Te, Sb, 
Se·, Sn, In, Ge, 
Ga, Cd, As, Ag 
Ba, Sr: Ba, Sr, 
Ra 
Noble Metal.§: 
Ru, Rh, Pd, Mo, 
Tc,Co 
Ce GrouQ: Ge, 
P1.1, Np, 'fh, U, 
Pa,, Cf, At; 
Lant!m,uldes: La, 
Zr, Nd, Eu, Nib, 
Pm, Pr, Sm, Y, 
Cm, Am, Gd, 
Ho,Tb, Dy 

Guide 1.183 

DIT-BVD~1 13·00 
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5. 

DESIGN INPUT REQUEST FOR UPDATE OF RADIOLOGICAL DOSE CONS1EQUENCE ANALYSES 
BEAVER VALLEY POWER STATION 

TABLE 1 : Parameters for Cal~ latina l.os.s of Coolant Accident CLOCA) Dose Co.nsec uenc:es 
AOR [1 DINIO-UR{B)-487, R2], 

Parameta:r Value R,efer1ince 
Core inventory fraction ~oble gases: 0.05 FENOC Letter 
release into ND1 MLM:0374, 
containment Halogens: 0.05 [Tab1e 1], 09120/06, 
atmosphere of each 
r-adionudlide group Alkali Metals: 0.05 RG 1.183 Rev.0 
during the Gap, release 
phase Fuel will have peak WCAP-12610 

bumup 
~ 62,000 MWD/MTU 

LAR - Increase i11 CR lnleakage 

Value Reference 
t-l~ble_Gases : FENOC l@tter 
0.05 ND1MOE'.0374 

~!99,eris: 0.05 NRC R,egula!ory 
Guide 1.183 

8lkall M.e~lts: 
0.05 WCAP-12610 

BV1 UFSAR 
Section 14.3.5.2 

BV2UFSAR. 
Section 15.6 .5.4 

Comments 
All llssion products rereased from 
1he fuel a_re instantaneously and 
homogeneously m ixe,d in the 
containment almosJ)here at the 
lime of rele-ase from the core. 

Note lhat per RG 1.183, lhese 
release fractions are based on 
LWR fuel ~ lh a peak: pin burnup 
•O.f 62,000 MWD/MTU, 

DIT-!8,VDM-0113..QO 
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7. 

I 

DESIGN INPUT REQU,EST FOR UPDATE OF RAD'IOLOGICAL DOSE CONSEQUENGE ANALYSES 
BEAVER VALLEY POWER ST ATIO,N 

TABILE 1: Paramet:crs for Ca!C\l!aUng Loss of Coolant Accident (lOCA) Dose C0Jilse1 uences 
AOR [100SO..UR(B)-4,B7, R2) 

Parameter Value R,efamnc-,e, 
Core fn11enlory fraclion Noble g~_s9-s: 0.95 FENOC Letler 
rele.ase into Halogens: 0.35 ND1 MLM :·037 4. 
conta[nment 

~!kii!li Mela1s: 0 .. 25 [Table 1 ), 09/20/06 
atmosphere, of each 
rad[onucllde group T !i!ll!.!rJu.m Metats: RG 1.163 Rev.O 
during Earty In-Vessel 0.05 
release pt1ase Ba, Sr: 0.02 

Nobl~ Me.tals: 
0.0025 
Cerium Ga;ibJ;B: 
0.0005 
laathanldes: 0.0002 

Fuel will have peak WCAF-12610 
burnup 5. 62,000 
M'WIDIMTU 

(A)re i nvenlory fraction f1,;JQb.le gases: O.,QO FBNOC Letter 
release Into sump of ND1MLM:0374. 
each 1radionuclide 
group during the Gap 

lodi11es: 0.05 ITaible 1 ]!, 09120/00· 

release phase Alks1li M2!itl§: RG 1.1,83 R81Y .0 
0.05 

LAR - Increase i III CR lnlea'kag•e 

Valoo Reference 
Nobl.e gases: NRC Regl!llatory 
0.95 Guide 1.183 
Halogens: o.35 
lli!~ li M.ela1s; BV1 IJFSAR 

S&ellon 14.3.5.2 0 .25 
Tellurium BV21.JFSAR 
M.e_tals: o.os Section 15.6.5.4 
B.a, Sr: 0.02 
Noble Met.al§:: WCAP-1 2610 
0.0025 
,Qecjum Gmu !:l ; 
0.0005 
'-5!!llbs!llide.s: 
0.0002 

Fuel wm have 
peak burnup :a; 
162,000 
MWDIMITU 
INl2t2l!i! gas_e;s: F ENOC Letter 
0.00 ND 1MDE:0374 

.!9:siim§: 0 .05 N RC Regulatory 
Gulde 1.183 

Alk£!li__M.eta1s: 
0.05 BV1 IJFSAR 

Section 14.3.5.2 

BV2 IIJFSAR 
Section 15.6.5.4 

Comments 
All fission products reteas.ed from 
the fuel are instanlaneously and 
lhornogeneously mixed in lhe 
oontajnment almosphere al the 
time of release from the core. 

!Note, that per RG 1. 183, these 
releais~ fractions are based on 
IL.WR ~u~ wtth a peak pin, burnup 
of 62,000 MWDIMTO. 

Wilih the exception of noble 
gases, all fission products 
rele~ed from the fuel are 
inst.mtaneously and 
homogeneously mixed in the 
sump water at !he• time of 
release from the cor-.e. 

D IT-BVIDM•0113-00 
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DESIGN INPUT REQUEST F,OR UPDATE OF RADIOLOGICAL DOSE CONSEQUENCE ANA!LYSES 
BEAVER VALLEY POWER STATION 

T jJBL E 1: Parameters for Calculating Loss of Cool ut Acoi'dent (LOCAl Dose ConsB<J uences 
AOR [10080-UR(B)..@7, R2] LAR - l.ncrease in CR lnlc-akage 

Parameter Value Ref:enmce Value Reference Comments 
8. -Core inventory fraction Noble gas,eir 0.00 FENOC Letter N2,bJ,e gases: FENOC Letter WJlh lhe· ,exception of noble 

1r,elease into Halogens: 0.35 N[l,1 MLM:0374, o.oo, NID1MDE:0-374 gases, all fission prooucts 
containment sump [Table 1 !. 09/20/00 Halogens.: 0.35 released from the fuel are 
waler of each ~Utla]LMetals: O .25 NIRC Regulatory instantaneously and 
radlonucllldle group Tellurium Grp: 10·.05 RG 1. 183 Rev.O A!ka1LMetals; Guide 1.183 homogeneously mixied In the 
during Early ln-Vess81 0.25 sump water at the time of 
release phase Ba, Sr: 0 .'02 

T e1furlum Gr~: BV1 UFSAR re.lease from the core. 
I::!obJe Metats: 0.05 Secliion 14.3.5.2 
0.0025 

~:0:02 BV2UFSAR Cerauim Gm: o.ooos INobte Metal~: Secliinn 15:6.5.4 
Lanthanid!i!§: 0 .0002 0.0025 

Q.eriu rn Grn: 
0.0005 
ILan~hanides: 
0.0002 

9. ·Core inventory release Onset: 30 sec. FENOC Letter Qri.s,et 30 sec. I NRC Regulatory Although BV1 and BV2 are 
liming - Gap release Duration: 30 min ND·1 MLM:0374, 1ovratl.on: o, 5 hr Guide 1.183 licensed wilh !eak-befor~break 
phase [Table 1], 09120/06 methodology, the omel of the 

gap release phase is not 
RG 1.183 Rev.O $SUmed to be 1'0- m inut@s per 

NRC RG 1.183, Seclion 3.3, 
110. Core invenlory release Onset 30.5 min FENOC Letter Qnset 0.5 hr NRC Regulatory Per RG 1.183, Section 3.3, the, 

tim.ing - i=arly Ir]}- NIJ1 MLM:0374, 
Vessel release phase Dural,ion: 1.3 hrs [Table 1i, 09120/06 

RG 1.1,83 Rev.O 

Gu.ide 1.183 
IDuralion: 1.-3 hr 

relea.se phase,:s are sequential. 

DIT -BViDMl-011 3-0o 
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DESIG'N I.NPUT REQUEST FOR UIPDATE ,QF RA!DIOLOGtCAL DOS·E CONSEQUE:NCE AINAILYSES 
BEAVER VALLEY POWER STATION 

Parameter 
11. Iodine form of activity 

mleased to 
,containm,ent 
.atmosphere from 
melted and failed fuel 

12. Iodine form of activity 
r-eteased fil'Om sump 
water 

TABLE 1: Paramete:rsfor Calculating Loss of Coolant Ac~ldent (LOCA) Dose C·onsequences 

AOR [10080-UR(B)-487, R2) 

Value 
4 .85% elemental 
95% partioulat,e 
0 .15% ,orga:nic 

97% etemenral 
3%organfc 

Rmerence 
AENOC Le~e 
ND1 MLM:0314, 
[Table 1], 09120/06 

RG 1.183 Rev.0 

FENOC letter 
ND1 MLM:0374, 
IT abl'e 1 ], 09120106 

RG 1.183 Rev.0 

LAR - I ncmase In CR lnleakage 

Value 
4.85% elemental 
95% partirulat•e 
o. 115% organic 

97% el:emental 
3% organic 

Reference 
NRC Regulatory 
Guide 1.183 

NRC Regulatory 
Guide 1.183 

av1 UFSAR 
Sediion 14.3.S,.2 

BV2UFSAR 
S-eelilon 15.6.5,.4 

Comments 
Ap pendio< A of N RC Regulatory 
Guide 1 . 183 sfate-t., in part "tlhe 
chemical rorm of radioiodine 
releaHd to lhe ,containment 
should be assumed to be 95% 
cesium r.odlide (Cs l), 4.85 pe.roent 
elemental iodine, a:nd 0.1 5 
percent organic iodide. lodir1e 
species, induding those from 
iodine re-e'llo'lulion, for sump or 
suppr,ession poot pH values less 
than 7 w~I be evaluatEld on a 
case-by-case basis.· 

In summ.ary, per RG, 1,183, RO, 
the •chemical ·rorm of lhe iod1ne 
as provide<! lby the g1Jidanoe 
iocument is based on fhe 

assumpli.011 lhat, in lhe long 
term, tine sump waiter pH is 
controlled a.t values of 7 or 
gr@afer. 
BV1 llFSAR Section 14.3.5.2 
states, in part; "1he dhem ical 
form of the i.odine rejleased from 
the RCS is aMUmed 
to be '97% ,elemental and 3% 
organic." BV2 UFSAR Section 
15.6 .5.4 is worded sim ilarly. 

D IT-B\IIDM--0113-00 
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D1ESIGN INPUT REQUEST FOR UPDATE OF RADIOLOGll:CAL DOSE CONSEQUENCE ANALYSES 

Parameter 
13. lodfne form ofactivity 

r,eleas.tid from RCS 

14. Release pa~hs to be 
addressed for lhe 
Dosign lBasis Large-
Break lOCA 

BEAVER VALLEY POWER STATION 

T ABL!E 1: Paramet,ers for CaJculatlna Loss or Coo'la:nt .Accident {LOCAl- Dose Cons~ ue.n,ces 
AO,R £10080-\JR(B)-487, R2) 

Value Reference 
97% elemental FENOC Letter 
3% organic ND1MLM:0J74, 

' [Table 1 ], •09/20/06 

i RG 1.183 Rev.0 

Airborne: FENOC Letter 
ND1MLM:0374, 

• Containment [Table 1], 09J20/06 
leakage 

• Conlalnmer1t 
pressure relief 
line discharge 

• ESF leakage 

• RWST leakage 

LAR - linorease in CR ltileakage 

Value Reference 
97% elemental NRC Regulatory 
3%orga,nic: Gulde 1.183 

Airborne: FENOC Letter 
ND1MDE:0374 

• Containm@nt 
leakage NRC Regulatory 

Guide 1.183 
• Containm ent 

pr,essur,e BV1 UFSAR 
relief line Section 14.3.5 .2 
discharge, 

BV2 UFSAR 
• ESF leakage Seciron 15.6 .. 5.4 

• RWST 
teakasa 

Comm:ents 
See !Parameter 12 Note. 

! 
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DESIGN INPUT REQUEST FOR UPDATE OF RADIOLOGICAL DOSE CONSEQUENCE ANALYSES 
BEAViER VALLEY POWER STATION 

T AJBLE 1: Parameters fow Calcufatina Lo.ss of Coolant Accident lLOCA) Dose Consem 1.1ences 
AOR (10080-URl('B)-487, R2] LAR • lnc:m1ase In CR lnleakage 

Parameter Value Reference Val11e Refe1"c11ca 
I 

Aotfrvilty Transport (1Co111tai111ment Leakage) 

15. Containment teakage Release from core :FENOC Letter Release from FENOC LeUer 
activity release path to oonlainment to ND1MLM:0374, oore to ND1 MDE:0374 

en'l'imnment via [Tabre 1]. 09120/06 contalnment to 
cont,ainm enl ,environment via BV1 Drawing RY-
leakage iReference 8700- oontalnm~nt 0001 C 

IRY-1C, R2 ' leakage 
BV1 UFSAR 

Rel@ii!§§ i;igjll! : Section 14.3.5.2 
I containment wall or B!!l~se oolnt.: 

oontainmenl top oonta:inment wan BV2UFSAR 
{SlORS) vent or containment Section 15.6,,5,.4 

to;p (SLCRS) 
I vent 

Comments 

DIT "'IBVDM-0113-'00 
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DESIGN INPUT RIEQUEST FOR UPDATE OF RADIOLOGIC.AL D05E CONSEQUENCE ANALYS'ES 
BEAVER VALLEY POWER STATION 

Parameter 
16. M111 imum oonlainment 

free volume (ft3-) 

17. Containment leakage 
fllltalion 

TABLE 1: Parmn¢,ers for Calculatin · Loss of Coolant Aocldeli!lt LOCA Do&e Consequences 
A0,R [10080-UR(B}.:187, R2] LAR- lrncirease in CR lnleakage 

Value 
BV1: 1.752 x 106 

e.Y.2: 1.r5o x 1oe 

NA 

Reference 
FEN oc llelter 
BV2$GRP:2014, 
12/07/15 

FAl/01-48 R3 

FA!l/13-0446_, IRO 

US(BJ~261 R31 A3 

Valuo 
BV1 
1,762,940 ft3 

BV2 
1,767,345 ft3 

Use 1,750,000 
fPfor BV1 & 
BV2minimum 
volumes 

FEN OC Letter I Not credited 
ND1 MLM:0374, 
[Table 1), 09/20/06 

Reference 
BV1 /2 Calculatio11 
US(B)-261 

BV1 UFSAR Table 
14.3-14a, 
Parameters Used in 
E.valua~ing llhe 
Radiological 
Consequerices of a 
Loss-of-Coolant 
Accident 

BV2 UFSAR Table 
15.6-11, 
Parameters Used ln 
Evaluating the 
Radiological 
Consequernces of a 
Loss.of-Cooliant 
Accident 

FENOC Letter 
MD 1MIDE:0374 

BV1 UFSAR 
Section 14.3 .5.2 

BV2 UrSAR. 
Section 16.6.5.4 

,comments 
A bounding estimate for the 
mirnfmum coritainmen.tfree air 
volume is used, which provides 
margin to accommodtate 
polen.tlal fulure changes , 

No credit Is taken for procm:.sing 
lhe, containment leakage via the 
safety related ventilation exlhaust 
and filtration syst@m that 
sef'\/108s the areas contiguous to 
oomainment (i ,e., lhe 
Supplementary leak Colleclion 
ancl Rerease S,ystem (S LCRS) 
fi lters). 

OIT ~BVDM-0113-00 
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DESIGN lNPUl REQUEST FOR UPDATE OF RADIOLOGICAL DOSE CONSEQUENCE ANALYSES 
BEAVERVALLEY POWER Sl ATION 

TA/BLE 1: Param,eters ,rorCatculalina Loss of Coolant Accident (LOCA) Co-5e Conse[ ue11ces 
AOR [10080-UR(B)-487, R2] LAR - Increase in CR tnloakage 

PaJameter Value Reference Valiue Rmere:nce Commonts 
18. Maxim1.1m spray BV1; FENOC Letter B\l1 : BV1 Calculation iQuenoh Sm:a~ in iti~1!2!l f~[' BV2: 

lnilla~iM time after Quench :spray = BV2SGRP: 2014 Ovench sprary US{B)-26"3 The BV2 OSG value of 77,4 
accident initiation 43,9 sec [D IIT-SC3R2-0046- - 43.9 sec s.eco:ndls is use-d . 

Recire Spray "" 2080 01 ], 12/07/15 ~circ Spray BV112 Calculation 
sec = 2080 sec US{B)-257 

8700-IJS(B}-263, 
BV2: R7 I A11 &.A2 fila: BV2: Caloul.atio11 
Quench 5ipray =77.4 8700-IJS(B)-257. Quench spray US(B}-23-9 
sec R2 =77.4 sec 
Reclrc Spray :: 3855· Recirc Spray 
sec = 3865 sec 

10080-US(B )-239, 
R6 
87100-IJS(B)-257, 
R2 

I 
19. Conlal riment spray 60% (BV2) FENOC LeUer 63% (BV1) BV1 Calculation No credit is taken for quench 

coverage (Effective BV:2SGRP:2014 IPE(B}-194 
quench or recirculation i,DIT -SGR2-0046- 60% {BV2) 

spray whern recir'Cl.lllalion spray is 
in operation . 

spr.ay coverage:) 01 ], 12/07/1 5 

11701Wl:.(6}-194, 
ROA2 

1 :2241 ~US(B)-163, 
RO, A-3 

IBV2 Calculation 
US(B,}-163 

DIT ~BVOM~ i 13-00 
Page 11 of 29 
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Parameter 
I .20. Spray cutoff ~lme 

I 

21. Containment mixing 
: rate 

I 

I 

DESIGN INPUll REQUEST FOR UPDATE OF RADIOLOGICAL DOSE CONSEQUENCE ANALYSES 
BEAVER VALLEY POWER STATION 

T A!BLE 1: Parameters fot Catt:.ulati ng Loss of ,coolant Accident (LOCA, Dose Conset uen ces 

I 
AOR [100811-UR(B)-487, R2] 

Value Reference I 
Credi! for FENOC Letl.!!r 
recirculation sprays ND1MLM:0374, 
taken up to T"'96 [Taible 1 ]1 09(20/00 
hours pos,t- LOCA. 

8700-US(B)-257, 
Time to terminate R2 
qullOCh spray i.s 
based on maximum 
ESF and 
incorporaled In fhe 
calculated fission 
producl removal 
lambda 

2 un.sprayed FEINOC Letter 
volumes per hour ND1 MLIM :0374, 

[Table 1 l, 09/20/06 

RG 1.183 Rev.o 

LAR - Increase in CR lnleakage 

Vah.1e Rafe:rence 
Credil for BV1 /2 Calcu lation 
Ir,ecirCulation US(B)-257 
sprays taken up 
to TaaOO hours 
post· LOCA. 

Time t,o 
terminate 
,quencll spray is 
based on 
maximum ESF 
and Incorporated 
in the cajlculaled 
fission product 
1~emoval ~mbda 

2 unsprayed NIRC Regulatory 
volumes: !)Br Guide 1.183 
hour 

Comments 
BV1/2 Calculation IJS(B)-257 
shows RS termination times for 
both BV1 and BV2 as 345,600 
sec-onds (equivalent to 96 
hours). 

NRC Regulatory Guide 1,183 
states, in part •1he, m i!Xing rate 
auributed 1.0 natura1 convecilol'l 
bstwee l'l sprayed .and unsprayed 
regions of the containment 
buil~ing, provided that adequate 
flow exists bstween these 
regions, is assumed to he two 
turnovers ,of the unsprayed 
reaions oer hour". 

D IT -BVOM-0113-00 
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DESIGN INPUT REQUES.'f FOR UPDATE OF RADIOLOG,ICAL DOSE CONSEQUEN'CE ANALYSES 
BEAVEiR VALLEY POWER STATI01N 

TAB LE 1: Parameb1rs for Calculatln_g Los.s of Coolant Accident O .. OCA} Dose Co1U1e, uence-s 
AOR [1 00'80-U R!(B)-487, :R2] 

Paramet,er- Value .Re-ference 
22. Aerosols and elemental Aerosol and FENOC letl:er 

iodrne removal elemental iodine BV2SGRP:2014 
ooeffioients in sprayed removal rates as [D IIT-SGR2-0046-
region presented in T ab1e 2 1011], 12/07115 

of the ~eferencecl 
calculmion. 8700-US(B)-257, 

IRev. 2 

LAR - Increase in CR lnleakage 

Vatue- Reference 
.Aerosol a11d 

1 BV1 /2 Calcu,a~ion 
elemenla1 Iodine I US(Br257 
rernova1 rates as : 
presented in 
Table 2 of the 
referenced 
•Calculation. 

Comments 
Reclroulalio n ai11d Quench spray I 

ffowrates u,s-ed lo esUm ate the 
aerosol removal by ~prays are 
,conservatively based on 
m lnlmum ESF. AerosQI removal 
Is via, d1iffusiophores,ls, whloh 
starts at I = 30 sec. 

Aerosol removal ralss for the I 

sprayed conlal.nme.nt vol1,1me are, 
llhe l!ime dependent values 
presented in Table 2 of i 

refer811c8d calculation 

The elemental iodine rnmoval 
ooefficient due to sprays is equa'I 
to the aeroso.l removal coefficient 
up 10 20 hr1; al higher aerosol 
1removal r.ates, tne iodine 
removal coefficient is 
conservatively assum12d to be 20 
hr 1 

Dll-BVOM~0113-00 
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DESl'GN INPUT REQUEST FOR U.Pt>ATE OF RADIOLOGICAL DOSE CONSEQUENCE ANALYSES 
BEAVER VAHEY POWER STATION 

Parameter 
23. Aerosol removal 

l~mbda in unsprayed 
re-gron due to 
gravitational settling. 

24. Mintmum Long leM"I 
sump w.ater pH 

TABLE 1: Param.eters for Catculating Loss of Coolant Accident (LOCA) Dose Conseque.nces 
AOR [10080·-UR(B)-487, R2] I LAR - Increase hn C'R lnleakag,e 

Value 
Aerosol removal 
rates for the 
um~prayed 
conl.alnment votume 
are ~he time 
dependent values 
listed in presented 
In Tal:>le 2 of the 
referenced 
calculatitm 

Sllmp pH > 7.0 in < 
16 hrs 

Reference 
FENOC Letter 
BV2SGRP:2014 
[DIT ,SGR2-0046-
01], 1210,7115 

8700-US(B}-257, 
Rev,2 

FEMOC Letter 
BV2SGRP: 2014 
[DIIT-SGR2-0046-
01 ], 12/07/15 

RG 1.183, RO 

NUREG/CR 5732 
Apri'l 1992 

8700- US(B)-257, 
R2 

008().IUS(B )-278, 
Rev. OIA1/A2 
(Unit 2) 

Value 
Aerosol rem oval 
rates for the 
unsprayed 
oornainment 
v,olu me are the 
Ume dependent 
values 
presented in 
Table .2 of the 
referenced 
calculation 
Sump pH> 7.0 
ln < 16 hrs 

Refienn~e 
BV112 Calculation 
US{B)-257 

NRC Reguf.a.tory 
Guide 1.183 

NUREG/CR 5732 

BV1 f2 Calculaliion 
US{BJ-257 

BV2 Caloul.ation 
US{BJ-14, 

Comments 
No credit fiS taken for elemental 
iOdine removal In the unsprayed 

glon. 

INU REG/CR 5732 defines long1-
term as after 16 hours post 
ILOCA. 

INote: lodune revolulion wlll not 
occur If pH > 7 .0 in less llhan 16 
hours. 

I I I ~~~~u~~J-~r0• I I I I; 

DIT-BVDM-01 13-00 
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DES.IGN INPUT REQUEST FOR UPDATE O:F RADIOLOGICAL DOSE CONSEQUENCE ANALYSES 
BEAVER VALLEY POWER STATION 

TABLE 1: Parameters for Calculating Loss of Coolant Aocldent (L0CA) Dose Conseq1uences 

Parameter 
25. MaXJimurn a11owable 

dea:mtaminatlion factor 
(DF) for elemental a.nd 
particulate iodine 

. 26. Containment isolation 
:ime (from CIB signal 
actuauon) 

AOR [10080-UR(B)-487, R2] 

Value 
Tihe average 
concentration 1ln 
co11tainment is 
lfm lled lo 81 
maximum DF for 
el'emental iodine of 
200. 

Since ~he aerosol 
:spray removal 
ooefflclents ere 
based on the 
cab.dated lime 
dependent airborne 
aerosol mass, ther•e 
Is no restncllon 011 
lhe DF for 
particulate iodine 

<: 5, sec for lines 
carrying 
oonlalnment 
atmosphere and < 
60 sec for a.11 other 
i'Wlalion valves 

Rerferencee 
F l=N:OC Letter 
ND1 MlM:0374, 
[Table 1], 09/20/06 

RG 1.183 Re11.0 

FENOC Lilltter 
ND1MlM:0374, 
IT able 1 J, 09/20100 

U1 TIS 3,6,3 
U2 TIS 3.6.3 

LAR - lna-eas·e, in CR lnl,eakage 

Value 
The a;,,emge 
concentration In 
containment is 
limited to a 
maximum D F for 
el~merntal iodine 
of 200, 

Since the 
aerosol spray 
removal 
coefficients are 
based o.n the 
calou!ated lime 
dependent 
airborne aerosol 
mass, lher,e is 
no restniotlon on 
ihe DF for 
parttou!ate 
iodine 
<: 5 sec for lines 
,carrying 
,containment 
atmospher,e a 
-,:; 60 sec for all 
othe:r Isolation 
valvss 

Reference 
FENOC Letle 
MD1MOE:0374 

~RC Regulatory 
Guide 1.183 

BV1/2 TS Table 
3,3 .. 2-1 

BV1/2 TS 3.6.3 

BV1 lRM Table 
3.6.1-1 

BV2 lRM Table 
3.6.1-1 

Comments 
No credit is taken for organic 
iodine deposition . 

WE.CTliC Comment: 
Meets closure requirements of 
SRP 6.2.4. Analysis wm assume 
containment isolation at t = 0 hrn. 

D IT-B VIJM•O113-O0 
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DESIGN INPUT RIEQUEST FOR UPDATE 0:F RADIOLOGICAL DOSIE ·CO'NSEQUENIC-E ANAL YS!ES 
BEAVER VALLEY POWER 5T.AT!tON 

TABLE 1: Parameters tor Calculating Loss of Coolant Acc!ld ent {LOCAl Dose Conse< uences 
AOR [1 0'08•0-U R(B)-487, R2] 

Parameter Vallue Reference 
27. !Leakage rate from 0.001 volume FENOC Letter 

containment per Plant fr.action per day ror ND1 MLM:0374, 
Technical 24 hours after LOCA [Table 1 ], 09120,06 
Specifications and 
duration 0.0005 volume U1 TIS 3.6.1.2 

fraction per day rrom U2 TIS 3.6.1.2 
1 to 30 days after 
LOCA RO 1.183, Rev 0 

Cont:alnme-11t Pressuise Relief Lii n.e Release 

28. Acii111ily release path RCS release to FENOC Letter 
co11tainmenl and! ND1 MLM:0374, 
erwironmef'ilt v ia i (Table 1], 09/20!06 
oontainment I 
pressure relief line RG 1.183, App. A 

~.elease W2irnl: 8700-IRM-418.-1 , 
Containment \i\1811 or . I Rev.10 
top of containment 1 Reference 8700· 
dome via SlCRS I RY-1C, R2 

29. RCS flash fraction 100% FIENOC Letter 
N.D1 MLM:0374, 
[T a'ble 1 ], 109/20106 

' 

Conservative 
assumotion 

LAR • I Iii crease in CR ln!eakage 

Value Reference 
0.001 volume BV1/2 TS 5.5.12" 
fraction per day 
f.or 24 hours NRC Regu:la~ory 
arterLOCA Guide 1.163 

0.0005 vall!Jme BV1 Calculatli.on 
fraci:ion per day US{B)-263 
fmrn 1 to 30 
days after LOCA BV2 Calculation 

US(B)-239 

RCS r-eleas,e to NRC Regula~ory 
containment and Guide 1.183 
ernrimnme11t via 
containment BV1 Drawing1 RY-
prfisurae relief 0001C 
line 

Release [!2int: 
Colllalnmenl 
wa11 or top• of 
containment 
do:me via 
SLCRS 
100% FENOC Lette:r 

ND1MDE:-0374 

Conservative 
A:ssumption 

Comments 
MMP-OBA containment 
pres:sur-e lime history followJng a 
LOCA demonstrates that 
contafnment pressure is < 50% 
of the peak withi n 24 hours. 

Per RG 1.183,, no iodine spikJng 
i,s assumed. 

No credit is taken forthe release 
point at lhe top of the cooling 
towers because lhe 2-in I lne 
ooiside containment Is non-
saifety. 

I 

I 

DIT-<BVOMc-0113-00 
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DESIGN INPUT RIEQUEST FOR UPDATE OF RAf)IOLOGICAL D0S1E ,CONSEQUENCE ANALYS!ES 
BEAVER VALLEY POWER STATION 

TABLE 1: Parameters for Calculating Lo~s of Coolant Accid el'llt (LOCA) Dose Consec uences 
AOR [10080-UR(B}487, R2] 

Parameter Value Reference 
30, Maximum P,ressur-e 2200 scfm FENOC Letter 

relief line bounding ~Unit 1) BV2SG RP:201 4 
rerease rate following a [DIT-SG R2-0046-
l OCA prior to iisor:ation 1600 scfm 011 12/07/15 

(Unit 2) 
S&W calculalioris 
8 700-U R(B)-213, 
RO 

10080-UR(B )-485 , 
RO 

31. Duration of release vJa < 5 seconds max FENOC letter 
the pressure relief line. stroke lime ND1 MLM:0374, 

!Table 1], 09120106 

Surveillance Test 
Aooeptance Criteria 
Ren. INo. 92 and 913 
(Unit-1} 
P,en. INo, x92 and 
xoo (Unil-2) 
CR 02-03664 

LAR - lncreas,e In CR lnteak.agc 

Valua Reference 
2200 scfm BV1 Celculation 
(BV1) UR~B}-213 

1000 scf'm BV2 calculation 
(BV2) UR~B}485 

,:; 5 seconds BV1 Licensing 
ma~imu.m slroke Regu1iremenls 
lime Manual Table 

3.6.1-1 

6V2 Licensing 
Requlreme:nts 
Manual Table 
3.6.1-1 

Comments 

Isolation va1ves TV-1CV-150A 
th.rough D in BV1 (2CVS-
SOV151A. 151B,.152A and 
152B in BV2) are cfosed on CIA 
signal. 

DIT-BV[)M-0113-00 
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DESIGN INIPUT R!EQUEST FOR UPDATE OF RADIOLOGl'CAL DO-S,E CONSEQUENCE ANALYSES 
BEAVER VALLEY POWER ST.ATION 

TABLE 1: Parameters for Calculatina Loss of Cool.imt Accia em fLOCAl Dose ConseCJuences 
AOR (1 0D&O-UR(B)41, R2] 

,P'ararneter Valrue R.of-c..-cnca 
32. Containment pressure NA FIENOG letter 

relief line fil~er ND1 MLM:0374, 
efficiency (if applicable} [T.able 1 ], 09120/'06 

Activity T1ransport (ECCS Leakage) 

33. Activiiy re.lease pa~h Release from core FEN OC Letter 
to sump and then to ND1MlM:0374, 
environ due to equip [Table 1], 09120/06 
leaka_ge. 

RG 1.183, Rev. O 
B§!Wi!§!:i e,qint: 
SLCRS 6700-RY-1G, R2 

LAR - Increase in CR lnleakage 

Value Reference 
Not Applicable FENOC Letter 

N01MDE,0374 

Release from NRC R%)u1alory 
core to sump Gulde 1 .·183 
and then to 
environ due to BV1 □rawing1 RY-
equip leakage. 0001C 

Re.leas.a.Point: 
SLCRS 

Comm-ents 
Containmenl pr,essur,e relief i0s 
via Gaseous Waste Disposal 
fi lters, whim are· not safety 
related and not credited for OBA 
mitigation. 

No ctedil is taken for holdup or 
m rxln-g nn lhe Auxrliary B•uildif"IQ1. 

DH -BVD M-0113-00 
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P·aramiltar 
34. SLCRS safety 

c lass.ificall.on 

' 

I 

35. Assumed ESF leak 
duration 

DESIGN IN PUT R:EQUEST FOR UPDATE OF RAlllOLOGll'CA.l DOSE CONSEQUENCE ANALYSES 
SEAVER VALL EY POWER STATION 

TA.BL E t : Paramet•e rs for C,alculating Loss of Coo'I ant Accfdervt {LOCA} Do.se Conse< uences 
AO,R [1 0060-UR(B)-487, IU] 

Vallue Reference 
SLCRS Is classified FENOC Letter 
as QA Category I, ND1 MLM:0374, 
Safely Cla$$ 3, IT ablll 1 l, 09/2,0/06 
Seismic Category I 

OuralorlEMPAC. 
BVPS component 
safety classification 
database 

1200 sec. to 30 FENOC l etter 
days ND1 MLM:0374, 

[ fable 1 ], 09)20/06 

8700-US(B)-263, 
R2 

Conservative 
assumption 

LAR- lncraase In CR lnleakagc 

Value Reference 
SLCRS exhaust SAP 
fans 1VS-F-4A. 
and 2HVS- BV1 Drawing RE~ 
FN204A are 0001 K 
Oual ily CJass Q 
(safely related), BV2 Drawing RE-
Seismic Olass S 0001J 
(Seismic 
Category I), and 
emergency 
powered. 
Related SLCRS 
components ar,e 
similarly 
classified. 
1 200 sec. to 30 BV1 Calculation 
days US(B)-263 

BV2 Calculation 
US(B)-239 

Conserva~ive 
Assumption 

Comm.ents 
! 

I 
I 

I 
! 

' 

Recircuration Spray star\s 0 11 

I RWST level and is 
conservallllely assumed to ! 
o,perate continoously for the ! 
duration of the aroident, 30 days, 
allhough it iSc ,only credited for 
operating for 4 days. 

Early inlllation of recirculation 
flow is conservatlve. 
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DESIGN INPUT REQUEST FOR UPDATE OF RADIO:LOGICAL DOS'E CONSEQUENCE ANALYSES 
BEAVER VALLEY POWER STATION 

TAB.LE 1: Parameters for C-alculatlng Less of Cool,ant Acddent (LOCA} D05e Cons1tt uences 

AOIR [10080-UR(B},-487, R2] LAR - Increase in CR In leakage 

Parametell' Value Reference Value !Reference 
36. Maxlmum Integrated .!.J.o.iU FEN'OC Letter BV1 BV1 Procedure 

ESF leak rate 5700 cc/hr N D1 MLM:0374, 5700 cc/hr 1BVT1.11.2 
[f atlle 1 J. 09/20106 

~ BV2. BV2 Prooedu re 
2134 CC.llnr Aooeplarnce 2134 cc/hr 2BVT1_ 11.2 

0.riilerion 1 BVf 
1.11_2, SI NRC Regulatory 

Analys Is to use Reclrcu!atlon Mode An;;ilysis. to use Gulde 1.183 twrce the lls,ted Leak Test, Issue I, twice the listed 
value per RO 1.183 Rev_ 11, and 2BVT value perlRG 
Riev. O 1.11.2, l'ss. 2 Rev.2, 1. 1 "33 Appendix 

step,VIII.A A. 

RG 1 _1 83, Rfi:w , 0 

Co1111mellits 

DIT-BVDM--011 3-00 
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Paramete 

DESIGN tNPUT REQUEST FOR UPDATE OF RADIOLOGICAIL DOSE CONSEQUENCE ANALYSES 
BEAVER VALLEY POWER STATION 

TABLE 1; Parameters fez- Calcu·11au ,-,g Loss of Coolant Accident (LOCA_l Dose Cons&queni;vs. 

AOR [10080-UR(B)-487, R2] I LAR- Increase ilil CR lnleakage 

Value Ref~renoe Value Ref:e:rence Comments 
37. Mlnfmum volume end 

mas-s of sump water 
versus lime after 
switchover to the 

BV1 FEf'40C letter 
BV2SGRP:2014, 
[D ff-SGR2-0046-
U 1 j, 12/07/15 

B,V1i 8V1 Caloul<a~lon 
US(B)-263 

IBV1 vah..ies are k,w~ (minimum). 

circulation pha~e. 

2YJ min.JO. 30 min: 
19,253 fP (1. 1379E6 
lbm) 

30 min.-2hr: 24,909 8700-US(IBJ-263, 
fl3 ( 1.5133E6 lbrn) R7 /A 1 /A2 t Unit 1 ) 

2 h.r-30 days: 43,824 10080-US(B)-239 
ff1 (2.68371:6 lbm) R6JA 1 (Unit 2) 

BV:20SG, 
20 min to 30 min: 
20,364 ffl {1 .2007E6 
lbm) 

30 min.-2hr: 28,195 
ft3 (1 .6693!:6 lbm) 

,2 b~ days: 69,380 
ft3 (4 .26'93E6 lbm) 

BV2: RSG 
20 m[n to 30 min: 
20,706 fl3 ( 1.2:202IE6 
Ihm) 

30 min.-2hf: 28,,710 
ff-1 (1.6949E6 lbm) 

2 hr-30 ,days: 72,037 
ft3 (4.3912E6 lb..m} 

(FA.1113-0929, R.1) 
(Unit 2) 

2Q rnmto 30 
min: 19,253 ftJ 
(1.1379E6 lbm) 

30 min Lo 2hr: 
24,909W 
(1.51I33E6 lbm} 

2 hr to 30.darvs: 
43,824ftJ 
(2.683 711=6 lbm) 

BV2 
20 min to 30 
mill: 20,364 fl l 
(1.2007E6 lhlli1) 

30. min to 2hr: 
28,195f13 

( 1 .6693E6 lbm) 

2 hr to 30 dais: 
69,380ft-J 
{4 .2693E6 Ihm) 

BV2 Caloulatio11 
USUB}-239 

ID IT-BVOM-01 13-00 
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DESIGN INPUT REQUEST FOR UPDATE OF RAD[OLOGICAL DOSE CONS1EQ'UENCE ANALYSES 
BEAVER VALLEY POWER STATION 

TABL E 1: Paramete.-s for Calculati ng Loss of Coolant Accident (LOCA) Dose Conse, uences 

AOR [100'80-UR{B)-487, R2] 

Parameter Value IReferenoe 
3a. Peak sump water temp 250"F FENOC letter 

after 20 minuteS, (boundingr value) BV2SGRP:2014, 
[DIIT-SGR.2-0046-

BV1 = 2400F 011, 12/07115 

BV2 OSG : 2450F 8700-US{B )-263, 
Ri /A1/A2. (Unit 1 ) 

B'll2 RSG = 246.40F 
10080-US(B)-239 
Rev 6 (U11it 2), 
CASE1L_MIX_MST 

10080-US(B)-239 
Rev 6/A 1 (Unit 2) 
(FAll/13-0929, R1, 
Table 5-9, 
CASE1 L_MIX_MAX 
SW) 

311 Fraction of ES.F 10% FENOC Letter 
leakage that flashes if ND1 MI.M:0374, 
the liqu id temperature [Table 1], 09120/06 
is less than 212 "F or 
the calculated fllash RG 1.183, RO 
fraction is less than 
10% 

40. SLC'RS filter iod'ine None C:red lled FEN OC Letter 
removal efficiency TIS ND1 MI.M:0374, 
acceptance cmeria: I [T ~'ble 1 ], ,09/20/'06 

LAR- Increase in CR lnleak.i.ge 

Valu:c Reference 
BV1 - 2400F BV1 Calouletlon 

US(B}-263 

BY2=245CF BV2 Calculation 
US(B}-239 

250"F 
(boundrng vaJue,) 

10% NRC Regulalory 
Guide 1.183 

None Credrited tENOC Letter 
MD1MDE:·0374 

CommeMs 

The site boundary, control room 
a:nd ERF l.nhalation and 
immersion ,dose calculations 
should n:et tr€ldit SLCRS 
filtration. 

DIIT-BVDM•O 11 3--00 
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DES,IGN INPUT REQUIES.li FOR UPDATE OF RADIOLOGICAL DOSE CONSEQUEN:CE ANALYSES 
BEAVER V.A!LLEY POWER STATION 

TAB LE 1: Parameters for Calculating Loss of Coolant Aceldent {LOCAl Dose Conse, uence$ 
AOR [100'80-UR(B)-487, R2] LAR - Increase ]n CR lnleakage 

Pararnet•M Valu.e Reference Value Reference Commel'I" 
4 L Porti,On of ESF and 100% FIENOC letter 100% Assumptiioni 

containmen~ l'ea'kage ND1 MLM:03741, 
that bypasses SLORS 
fill:e'r for human dose 

fT able 1 ], 09/20106 

calcu'lalio·ns. Assumption 

Activit.y Tra:111sport (RWST Back Leakage,) 

4:2, Activity release path fil!t~T beok- FENOC l etter 
leakage: Release, ND1 MI.M:0374, 
fi/'•om core to sump !Table 1], 09120106 
and environme:nl via 
RWSTvent 8,700-RY-11C, R2 

Rel:easi P:Qiol: 
RVVST vent 

43 , I nitlallon time of sump FENOC leUer 
back lea'kage into BV:2SGRP:2014, 
IRWST after ILOCA 12/07115 

-8-700·l1S(B)-263, 
s_v1 R7 
l "'1768 sec. 

FAlr1I3-0929 
BV2 
t=2473s.ecs 

_RWST ba!=!k-
!Sl,akage: 
Release from 
co.re to sump 
arid environme.nl 
vfa1 RWST vent 

Reteas@• P!;Jinl: 
RWST vent 
BV'l 
t "'1768 $8C. 

S'\12 
t"'2476s.ecs 

IBV1 Crawing RY-
0001c 

BV1 lJFSAR 
Sectitm 14 .3.5.2 

BV2UFSAR 
Secli-on 15.6.6.4 

BV1 Ca!outation 
US(B,)-263 

IBV2 Caroulatlon 
US~B)-239 

RWST back.-leakege Is lnilla.ted 
.at SI switohover. The BV1 value 
Is bounding. 

Due to !he subStanlially smaller 
BV1 RWSTvolume, !he BV1 
s.uclcio:ri switchover time will 
arways oound ~he B V2 value. 

DIT-BVDM-01 13-00 
Page, 23 of 29 

i 
i 

~ ij 



 

 
P

g A
tt1-27 of A

tt1-36 

C
A

L
C

U
L

A
T

IO
N

 C
O

M
P

U
T

A
T

IO
N

 
 

N
O

P
-C

C
-3

002-0
1 R

ev. 05
 

 
 

C
A

LC
U

LA
T

IO
N

 N
O

.:  10080-U
R

(B
)-487 

 

R
E

V
IS

IO
N

: 3 
 

  
 

 
 

Proprietary Inform
ation in [      ] R

em
oved 

L-SH
W

-BV2-000240 N
P-Attachm

ent 2 

DESIGN lNPUT REQUEST FOR UPD.ATE OF RADIOLOGICAL DOSE CONSEQUENCE ANALYSES 
BEAVER VAULEY POWER STATION 

TABLE 1; Parameters fer Catcul.atin11 Loss of Coolant Acaident (LOCA) Dose Consec: uenc;e:,. 
AOR [10080-UR(B)-487, R2) 

Pa:rameter Value Reference 
44. Su mp water back flow 1 gpm FENOC Letler 

rate into RWSl ND11MLIM:0374, 
[Table 1), 09120{06 

46. Time after LOCA B.Y1: FENOC letter 
(incl'uding duration) f:a3(}3Q, sec. to t""30 BV2SGRP: 2014, 
whelil RWST back- days. 1'2/071115 
leakage is released to 
tile environment via the BV2: 870O-US(B)~263, 
RWST vent T ::.9221 sec. to t""30 R7 

d:ays. 
F Al/13-0929, IR1 

46. Iodine and gaseous Deslgn release rates FIENOC letter 
r~lease rates via RWST P.er Rev 3of BV2SGRP:2014, 
vernt versu,s lime reference 12/07/15 

As noted tri Table 1 ERS-SNW-92-009, 
of Rev 6/A 1 of Rev3 
Reterelilce 

ERS-SNW-92-009, 
Rev 6/A1 

4 7. R'W'ST badk leakag-,e NIA FIENOC Letter 
flltmlion ND1 MI..M:0374, 

(Table 1], 09120/06 

LAR • Increase i~ CIR lnlcakage 

Vahie Raf.&.rence 
1 gpm BV1 IJFSAR 

Section 14.3.5.2 

BV2 IJFSAR 
Section 15.6.5.4 

BV1 BV1 Caloul a~ion 
Ta::13039 sec. to US(B}-2S3 
t=30 days. 

BV2' Caloul atlon 
B.Y2 US(B}-239 
T=9220 sec. to 
l=30-days. 

Design release BV112 Calculation 
rate$ ERS,..SNVJ-92-009 
Per Rtfv 3 of 
reference 

As noted in 
Tat>le 1 of Rev 
6/A1 of 

j Reference 

No,t Ar;>pl'icable 

Comments 
Analysi.s to utmze 2 gpm (motor 
of 2 margin, sirnilar to ESF 
leakage). 

Environmental releases via fue 
IRWST venf is lnll!lated al QS. 
cutoff. The BV1 ltme period Is 
ibound1ng. 

I 

IOI.le to ihe substanliaHy smalter 
' BV1 RWST vol'ume, the 
f,eci~culatlon mode time interval 
will alwavs 001.md lhe BV2 vatue. 
Envfronme.nlal rel.eas,es via the 
RWST v.enl is Initiated at ,as 
,outoff. 

BV1 is bounding. 

I 
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DESrG,N INPUT REQUEST FOR UPOATE OF RAD,IOLOGICAL DOSE CONSEQUEN,CE ANALYSES 
BEAV1ERVALLEY POWER STATION 

~ 

TABLE 1: Parameters for Caloulatln_g Loss of Coolant Accident (LOCA} Dose Co,nsequeneils 

AOR [1 1!1080-UR(B)-487, R2] 

Paramete:r Value Reference 

Control Room ls.olatlon / Emergency Ventilh1tion (fonowl111g a LOCA} 

48. CR is~lation f CIB signal FENOC Letler 
emergency venlilalion ND1MLMl:0374, 
initiation s ignal [Table 1}, 09120/06 
tollowlng a LOCA 

8700•12~51) 
S&W 2001-409--001 

49. Maxijmum dellay in 77' sec for dies~1 FENOC letler 
alta[ning con1rol room start, sequencing, & ND1MLM:0374, 
isolation (taking into dlamper movement [Table 1], 09/20106 
consideration •damper 
re-alignment tor TfS 3.7.7.1 
emergency ve11til1ation 
operation mode) after 
reoeipt of CIB siQnal. 

l.AR • Increase in CR lnleakage 

VaJue Rater-enoo 

CIB, signal BV1 Drawing 
01 .020-0065 

BV2 Drawing 
2001.409-001 -024 

77 sec for dfese'I BV1 U FSAR. Teble 
star!. 1l4.3-14a 
SeQuencing1, & 
d!amper BV2U'FSAR 
movement Section 15.6.5.4 

'1 

I 

I 

Comments. 

I 

I 

A CI B signal isolates control 
room 8 initiates emergency 
ventilation. 

OIT-IBVDM..0113-00 
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Parameter 
50. CR emergency 

ventilation initiation 

DESIGN INPUT REQUEST FOR UPDATE OF RADIOLOGICAL DOSE CONSEQUEN:CE AN.AL YSES 
BEA.VIER VALLEY POWER STATl:OiN 

TABLE 1: Parameters for Calculatlng Loss of C:oolant Accident {LOCA) DQ$& Cons~uenoes 
AOR [1 OOBO■UR(Bl-487, R2]I I LAR - Increase in CR lnleakage 

Value 

MamJ11l: Yes (see 
Note 1} 
Automatic: Yes 

t "" O· to l ·"' 77 sec: 
time delay 
associatecl with 
achieving CR 
is<llatlon; a,s.sume 
nrnmal ventnation 
(urnflltered) 

U -1 (bounding) t"'77 
sec tot= 30 mirn . 
CR Isolated but not 
pressurized, 

t = 30 min!o 30 
days, CR 
pressurizedf 
emergency fil~er-ed 
intake mode 

Reference 
FIENOC lelter 
ND1 MDE:0379, 
[DIT .!PPiP-0045-00]; 
10120/06 

Unit 1 TIS 314.7.7 

SRP 6 .4 specifies 
that a subslan~lal 
delay be assumed 
wh11~e manua: 
iis(llation is 
acSSume<I. 

ANS 58. 8, "Time 
Response Doolgn 
Criteria for Safety 
Related Operallo:ns• 

Value 
ManuaJ: Y~ 
(see Note 1} 
Aurtomatic: Yes 

t = 0lol =TT 
sec: tiime delay 
associated i,,~ith 
achieving CR 
isolation; 
assume noima.l 
ven~ilation 
(unmtered) 

BV1 (oou1ndling} 
t"'-77 Se<: to t = 
30min,CR 
isolaited but not 
pressurized, 

t"' 30 min to 30 
days,CR 
p ressurized\' 
emergency 
fi ltered intake 
mode 

Reference 
BV1 /2 Technical 
Spedlicatfonr 3 .. 7 .1 o 

BV1 UFSAR 
Seclion 14.3.5.2 
an.d UFSAR Tabla 
14.3-14a 

BV2 UFSAR 
Section 15.6.5.4 

FENOC Le-tie: 
ND1MDE.:Q379 

Comments 
A CI B from either u nil isolates 
CR & Initiates BV2 emergency 
ventila~io.n 

BV TS 3-7 _ 1 O permfts •operation 
wilh one (of 2) BV2 CREVS lrai.n 
o;perable and BV1 lmln operable. 
A s[ngle failur.1 of lhe• BV2 train 
wou1d require manual start of lhe 
BV1 system. 

For cornservalism, all delays are 
assumed to be sequent1a1: 

N.Qte_ 1 : For autll-'siart of die 6V2 
ORE.VS fan , ~ho timer setting tor 
Train A tan start is plarmoo at 90 
secs after tile start signal. If U'ii1S 
fan'11 srart signal is Inhibited, the B 
fan star! slgnar occurs 30 secot'lds 
rater. The lime for a fan t~;i. come up 
lo speed Is BtStlmaled to be 17 secs. 
Allowing for lrain 6 1o com9 up to 
®eed plO'ilides thg Patest ecslimated 
pressurization time, approximately 
137 secs. tn, the e'l'ffllt of a tolal 
'altu.rn of the BV2 CREVS fan start. a 
marn.1a1 start. of the BV1 CREVS with 
a 30-minu.te dlllay has to be 
addressed because ltiis irivolves 
manual dampe,r manipura,tions 
outside the CR. 
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DESIG'N INPUT REQUEST FOR UPDATE OF RADIOLOGrcAL DOSE CO,NSEQUE.NCE ANAl!.YSES 
BEAVER VALLEY POWER STATION 

TABLE 1: Parameters for Calculatln_g Lo,ss of Coolant Ac~ldent rLOGAl Dose Conseci l!tences 
AOR [1008-0-IUR(B}-487, R2) 

Parameter Value Ref:c:nmce 

Control Room Atmospheric Dlspersfon Factors 

61. Co11lrol Room fnlake Coritainme□t Wall: FENOC letter 
atmosplmfk dispersion Conlai.l'lment NU1 MDE:0379, 
factors leakage, and [DIT ~FPP-0045-00); 

containment 10/20/06 
pnissure irelief. 
Unit-1 N3778 87O0-RY~1C, R2 
Urrit-2 N3904.1 

QQ[!t~rnnent Dome: 
Coniainm&nt 
leakafie, EOCS 
leakage, and 
containment 
pressure irellef 
release via1 SLCRS~ 
Urrlt-1 N3730 
Unit-2 N3910 

R\IVST Vent: 
UniM N3808 
Unit-2 N3911 

LAR - In.crease in CR lnl.eakage 

Value Reference 

Q2a1ilioment BV1 Drawing RY· 
Wall: 0001G 
Containment 
1€!'.akage, and 
containment 
prMsure relief. 
IBV1 N3778 
IBV2 N3904.1 

C_ootainment 
Dome: 
Containment 
leakage, cOCS 
leakage, and 
containment 
pressure relief 
release, via 
SLCRS; 
ev1 N373o 
BV2 N3910 

RWSTVen!: 
BV1 N3808 
BV2 N3911 

Co.mments 

The OR nQrmal ventflatlon Intake 
Is lhe same as tine em:!frgency 
ventilation inta~e. 
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~ DESIGN VEIRIFICATION RECORD 
NOP-OC.2001.01 R.,;,v. 00 

SECTION I: TO BE COMPLETED BY DESIGN ORIG NATOR 
DOOUMENT{S)IACTIVITY TO BE VERIFIED: 

DIT-BVDM-0113-00 

181 SAFETY RELATED 0 AUGMENTED QUALl1Y 0 NONSAFElY ~TED 

SUPPORTING~REFERENCE OOCU ENTS 

I 

DE~N ORIGINATOR: (PrinJ rrrrd Sign Nam..) 

,,,,,, k_g T Aloo~ ~~ 
DATE 

t&>-2...'t~ LS, 
SECTION-II: TO BE COMPLETED BY VERIFIER 

VER IFtCATION METHOD {Check one} 

112'! DESIGN REVI f=;M (Ccmpflltg De.sign 0 1 Al.lERNATE CALCULATION 0 QUALIFICATION TESTING 
I RevitJw C~IH:k/f.sJ or Calcrllafun Rew...,. Checklist) 

JUSTll"ICATION FOR SUPERVISOR PERFORMING VERIFICAn o : 

ll P. 
APPROVAL: (Print Ellld Sign Name) DATE 

~~ 
EXTENT OF VERll"ICATIQN; 

Dts ·1t" lt.i H.-i C ht c i ,J:l 

COMMENTS, ERRORS OR DEFICIENCJES IDENTIFIED'? 0 YES GT NO 
RESOLUTION: (For Att mat<' CalculalfOJJ or 0tnrJlt1Ca.rio.ti Tt,r,//111;) only) 

)J ,, 
RJESOL VEO BY; (Prinl artd s~ NameJ DATE 

NA 
VE.RJFIER: (Print and Sign Nam<,)' n-l DATE 

;.tJ . Cr~ -1 °"" v' A:H r,,-;,A~ /6-2 ,~ ; f 
APAROVED BY: (Print anti Sign Name j DATE 

Msr?ef,.tf.er 7~ 11 ·/· - /o/:u;/ .21){8 
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~ IDESIGN REVIIEW CHECKLIST 
N:OP-CC-2001-02 Rev. 04 

DOCUM.ENT(SI TO EI E V',ERIFIED ~IAc.ludlng docu me.nt ,evJ,h;,n, 1.nd, ih p,plllcable,. uni,t No .• ) : 

i 
i 

~ ij 
0 1 T-jJVtJ/1- 011 .3 --o:J 

QUESTIO N NA Yes No COM:MIENTS RESOl.lJCJlON 
1. Were too basic functions of eacti struciurn, systom orcompone-nt col"SidererJ? I ✓ 
2. Have perfulIDB'nce requlnirmints such as capacity, rating, all(j system output been 

coo side red? j 
3. ,Am ~he applicable ood.es, star.dams and regula.to,y ~11iremenls iocludl.ng !!ppllcable 

issue and/or addeooa properly ichmtllled and are Uieir requirements for dl!slgn al'ldlor 
I .; materia1 been met or l'l!lconcil'ed? 

4_ Have design conditions such as pn)S$11'8, temperalure, ~uid chemlstiy. and voltage Ileen / ~peoified? 

5. Ase loads such as sQ.l~lc. w.i l'ICI, tl\ermal, dynamic and fatigue factored i11 lhe design? ✓ 1 
6. Considering the applica:bte loadlng condlli0<1s, does an adequate slructur.,il margin of 

safety exist for the strength of compon.ents? ./ 
7_ Hiwe environmental condllions anlicip;aled d1.1ring slorage, construction and opera1i0n 

such as pressure, lemperalum, humidity, soil erosiOl'I, run-off from storm water, 
.,/ oorrosiveness, site erevatlon, wind dirootion, Ou.clear radiattoo, eleclromagnetic mdlalioo, 

and d11ratfon of expo:54.Jre t>een 001\sidered? 

e. Have intelfa(;e requirements lncludlr,g d~nili'Oll of Ille ftmctional and pi'lyslcal il'lterfaces 
involving slructurns. systems ancl oomPQnents t,,e,en met? ✓ 

9. Have the rri.iterial requirements Including $i.J(;h items as oornpalt"bllily, e1ec,trlcal ,ins.ulalion 
✓ 1 properties, protective coating, corrosiOl'I , and fatigue resistance been cons.idered? 

to. Have moohanicel req11iroments such as \llibratiori, stress, snock and Feac!km fon;es been ,/ specified? 

11 . Havr;i situclJ.lral requirements co\'ering suet, items a!S equipmen:t foundations and pipe, 
supports been identified? 

I 

✓-

12. Have trycraullC requirements sooh as pump l'l8t p()Silive suclion head (NPSH), allowable 
pre,ssure drops, and a1fowable fluid "8iocities been specified? ✓ 

13, Have chemistry requirements such as Iha ,proviijions fur sampling and the GmllaliOlls on 
watef ooemislry been specified? I ✓ 

14. Have electtical req.ucrements such as souroo ot power, voltage, raceway requirements, 
electrleal insu'la6on and motor requtrnments been specified? ..,; 

15, Havo layout and anra!'lgement requirements been consid'ered? I ✓ 
16. Have operational mqulrflfflenlS under \'ariolliS condition.s, such as plilflt startup, normal 

plant operallon, pr.ant sliA.Jtdown, p lant emergency opetation, special or infrequent 
operalfoo,, and Sy.Siem abnorma.1 or emergency oper.iUOfl been specified? I ✓ 
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~ DESIGN REVIEW CHECKLIST 
NOP.CC.2001 -02 Rev. 04 

OOCUM ENT(S) TO IBE VSRIFIED (tnciu<llng documettt reviiSion md, if a~pllceble, unit No.): 

D/1.-.t!Jil()~-0113 -c>O 

i 
i 

~ ij 
QUESTION NA Yes No COMMENTS R:ESOLllTI0N 

17. H1e1v11 instrumant:alion and control re<1uirements including lnstrume:nts, ,c:ontfOle, and I 

alarms requit'l;ld ror operation, testing, and malntenanCti been 11:lenlifieel? Other I 

reqµiremertl$ $<.Jc:h as ttte type of iflSln.imimt. Installed spar:&s, range of measurement, 
and loc.rli:on ot indicalion Should also be included. 

,./ 
'18. Have adequate acooss ;)nd adm lnlstrahe controls been planned tor plant sacurllty? ✓ 
19. Have redundancy., diversil.y, and separation ,regulrements ofS1iruotures, systems. and .I componerrts beer1 cor1sidered? 

20. Have tile fai lure 1requiremects of structures, systems, arncl com:poAenlli, includifl!J a 
{ definition of those events and accidools which tihey must t>e designatBd to 1vithst.and ,I been iderrtllied? 

21 . Have test requiremernts including in-plant tests, and lhe comlitioos under which lh©y wlU 
be performed been specified? / 

122. H(IVe acoessi:bility, majrrtenance, repair and lll-S4ll"\'1C8 inspectiofl requirements for the 
l)lant [ncluding lhe ,condlllons underv.hich lher1>~U be performed been :specffied? J 

23. Have per'SQnnel ,requirements and llmltallons lnct\ldlng the qualification and number of 
pernonriel avai:lable fur plant opera11on, main,tenanoe, le51i~ and insp0ctlon and ,/ permissible personnel radiation eicposura ro, specified areas and conditions be$1 
0011Side1ed? 

24. Have lransJ)Ormbilil.y requirements such as $ill:e 300 Shipping weigh!, limitations .ind j Interstate Commerce Commission reg\Jl.itions been consrderced? 
25. H.ive rire protecuon or resistance requlremerilS been speeifled? I 
26. Are adeqµate handling, sto.rage,. cleaning and snippi~ requlmroonts spec1'5ed? ✓ 
27. Have ll'le safel.y requiremems for preven~ng undue risk to 1h11 h.aalth and s.irety of the 

public been considorad? ✓ 

28. Aire the specified rmiterials, processes, parts and equfpment suilab.1e for the requireel j appicalioo? 

29. Have safety requirements far preventing p,ersOJmel ir\]ury lncludlng such Items as 
j I 

I radiatioo hazaros, restricting lhe use ·Of d<illQemu:s matBrl,als, escape, provisions from 
enclosur&S arl(I groullCfi119 of eleclrical ,eqi,itpmenl been considered? 

30. Were 1he inputs correctly selected and iflCorporaled into the design? .j 
31. A:re a51,1.1mptions oecessary to perlo:rn ttie design activity adequately described and 

reasonable? Wh@re necessary, are !he assumpUons identified for subsequent re-
verificalions \'ltien lhe detai led design activities are complat!l>d? 

j II 

32. Ate the a,µ-propriate quality and quality a$SUranoe 1requiremen.ts specified? ./ 
I 



 

 
P

g A
tt1-36 of A

tt1-36 

C
A

L
C

U
L

A
T

IO
N

 C
O

M
P

U
T

A
T

IO
N

 
 

N
O

P
-C

C
-3

002-0
1 R

ev. 05
 

 
 

C
A

LC
U

LA
T

IO
N

 N
O

.:  10080-U
R

(B
)-487 

 

R
E

V
IS

IO
N

: 3 
 

  
 

 

 
 

Proprietary Inform
ation in [      ] R

em
oved 

L-SH
W

-BV2-000240 N
P-Attachm

ent 2 

Pege 3 ol 3 

~ DESIGN REVIEW CHECKLIST 
t>IOl'-CC-2001-02 Rev. 04 

DOCUMl:NT{S) TO Bio VER[FIED (ln1:ludlng doc,umellt l'Wlslon and, If applice'ble, unit No.): 

01r-#111tJ}f- 0113-00 

i 
i 

~ ij 
QUESTION NA Ye, No COMMENTS RESOLllllON 

33. Have applicable construction and operaling e:1<perience been considerod? ,/ 
34. Have lhe d9slgn inl.erface requiremerrts b1:11m satisfied? ,/ 
35. Was an appropriate design melhocl used? ✓ 
36. Is tl1e output reasonable comparoo to ,Inputs? ✓ 
37. Are the spacltieo materials compatible wilh each olher sind lhe design environmental 

conditiOl15 to whictl Ille material will be axpo$9d? j 
38. Have adequate maintenanoe features and requlremtmls boon spacllledr? J 
39. Hai; ttie deeigll property considered radiation 9lQl0$ure lo lhe public and plant personnel? ./ 
40. Are the acceptance critena lnco,porated it) !he desi!,1 documents sufficient (o, aUow l \l!lrlficallon lhal destgn re,quiremenls have been ~Usfied? 

41. Haw adequate pre-operatlonal and subsequerrt periodic rest requirements been / lijlpropriately spec1Had? 

42. Are adeqllB.te identification requlremenlS specifiem j 
43. Are ~equirernenlS for record preparation, revlow, approval, ""!er,tio11, elc., adequately 

specified? 
j 

44. Have proleclive ooatings gualified for Design Basis Accident (DBAJ beef1 ~pecllloo !o 
I slt\lci11res., equipmenl and cornpooent$ Installed in the ooritainment/drywe41? 

45. Are ll'ie necessary s~ing calculations oompleled, coock.ed and a~proved? j 
46. Have the equlpmenl heat load cl'langes tleen revl0WBd for l~ct on HVAC systems? ✓ 
47. IF a computer program was us!MI to obtair, the de~n by arialysls, THEN has lhe 

✓ ,program been validatecl per NOP·SS-1001 ar>d dooumenled to verify Ille technleal 
ad:e,quacy of the computer r8$Ults contained in lhe design analysls? 

48. Have Professional Engineer (PE) certlflc;itlon req1,1irel1leflts been addressed and j documented where required by AS ME Code {if applicable).. 

49. Does ll'le design involve the installallon, r,em(>Va1, or revise sollware/lirmware arid have I lhe requirements ofNOP·SS·1001 been addressed? 

50. O,;ie& lhe design involve the installatlon, removal, ,;ir change to a digital componen.t(s) and j have the requlmroon1S of NOP-SS-1201 been addressed? 

COMPI.ETED BY; (Print ood Sign Na~ . I DATE 
(':lekfCX'L(Sii'.SRl!V1'cWEDBVtADR!:; rHJ.NQNE~tER. S/Gl'rl'!l~C¥t. 

\ 'P ADDITIONAL VERlµ;~;r and Sign Namti) I DATE 4-. ,1. rr.J•d ·•l°I' N:.. ,\ \ ru..i~ lt.-11?·1( 
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AUac!hment 2. 

IBVPS 1 &. 2 EqulUbrlu1m Core nven ory .(P,ower bevel : 2918 MrWth), 

PARENi PARENT A·CTIVrrY PARENT PARENrT ACiiVITY 
ISO·TOPE RELATIO:NSHII? ISOTOPE (CURIES) 1$0TOPS REIL.ATIONSHIP ISOTOPi (CURIES) 

A.G.11 t 5.05E,t.06 PU-239 2.86E+M 
PARENT: AG,11111M 5.061:+0 PAAeIT: NP-239 U 6E-t09 
GRAND P'ARl::Nf: P0-111 5.041:-ll-06 GRANIJ PARENT: U-239 t66E :OO 

A.G.112 2.2a1::+0s PU-240 3.87E+M 
PARENT: PD-11 2 2.27iEil-06 PARE.NIT: NP-2.40 4.32E+06 

AM-241 1.17iE+04 f'U,241 U 3E-t07 
PARENT: PU-241 1. 311;;+07 PU-24.2 2.01E+02 

BA-137M 9.35!E+06 PARENiT: A!M-242 7.IWE ·06 
PARENT: CS·137 9.811E+06 RB·a.6 11.00E+05 
G'FWJIJ PAREITT: XE·137 1.461Et-08 RB-a.B S.S7E,t07 

BA-139 1.411E+OS PARENT: KR-88 5.43E+07 
PARENif: CS-139 1 .. 37iE+-08 GRAND PARENT: BR-88 2.99E+D7 
G'RANl'.l PARENi: XE-139• 1.0111:+0S RB·S.9 7.26E.-t07 

IBA-140 1.42iE+0s PARENrl': KllH9 6.75E+07 
PARENT: CS-140 1.2J1E+-08 GRAND PARENT: BR-89 2.08E+D7 
G'RAN[) PARENT: XE-140 7.06'E+07 - B-90 6.69E+07 

SA-14'2: 1 .. 2111::+08 PARENT: KJFl-90 7-24E'l'D7 
PARENT: CS,142 5.4811:i-07 G,RAND PARENT: B.R.190 t.13E.+07 
G'RANID PARENT: XE-142 1.07iE¼-07 2il0 PARENrl'; R6"90M 2.1 1E+07 

BR-82 ao21E+06 RB-SOM 2.11E-1-07 
PAAENi: BR-82 di 2.6.2il:i-05 PAAENif: KlR-90 7.24E+07 

8R-83 9.37iE-i-06 GRAND PARENT: BR""90 t13E.+07 
PARE 1: SE•B3M 4J59'E+06 RH,103M 1'26E+OO 
2NOPARENT: SE 83 4.42iE-+OS PARENT: RU-m3 1.26E.+OO 

SR-85 1.9515+07 R 1'05 8.16E-ttt7 
Cli-141 l.3□'i; OB PARENrT: AH·110SM 2.5-SE-1-07 

PARENT: LA-141 1.29'E OS GRAND PARENT: RU-105 8.00E.+07 
G'RANID PARENT; BA-141 1.2,816+-0S ZNDPARB>JiT; FlU,1105 8.00Ef07 

OE-143 1.211E 06 RHJ.1'05M 2.53E'l'07 
PARENT: LA-1 43 1 .. 20'Ei-OS PARl:Nl: RU-1105 8.005.+07 

OE·144 9.82'E-t07 GRAND PARENT: TC· 1105 !l76E+07 
OM-242 4.22Et-06 AH-106 5. 131:f 07 

PARENT: AM-242 7 .0416+06 PAREN"T: RU·1106 4.631:'!'07 
OJd.244 5..9711::+05 RU-103 1-2'6E+o8 

PARENT: Ati1:.244 1.891:+07 GRAND PARENT: MO,108: 1.24E.-i-08 
CS-134 1.57iE407 AU-106 4.63Ef07 

PARENT: CS•134M 3.69'E+06 .2ND PARENT: SfH25M t20Ef00 
CS·134M 3.69'Ei-OS SB-127 6.00E.+06 
CS-136M 4.39E 6 PAREN1T: SN-127 2.7BEf 00 
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Attachmeot 2 

SVPS 1 & 2 Equilibin·um1 Core i nvenilory {Pow&r 1Levet1 : 2918 MWB11) 

PA!RENiT' PARENT ACTIVITY PAAENt PA!RENl ACT111111TY 
ISOiOPE RELATIONSHIP !ISOTOPE (CUfllES) ISO'liOPE A6LA TIONSHIP ISOTOPE fCl!IRIES) 

C$-136 4.97E+06, 2 DPAAEITT: SN-127M 3-.76E+OO 
CS-137 ·9.81E-t01:i, 813-129 2:.52E 07 

PARENT: )(JE.137 1.46Et08 PAABNi: $ ·129 9.00E 00 
GRAIND PARENT: 1:-137 7.47E-i-07 2ND IPAIRiENi: SN-129M 9.29E+OO 

CS-138 1.4:BE+OB SB-130 8.37E 06 
PAIRENT; XE·1138 1.96Ei-08 SB-130M l.47E 07 
GRA D PARENT: 1~138- 3.806+07 PARENT: SN-130 2.61E♦07 

CS-139 1.371E+OS SB-131 6.1)9:E+07 
PA.RENrT: XE-139 1.011Ef08 IPA!REJIIT: SN-1131. 2.24Ei07 
GRAND PARENT: -1139 t.83E'l'D7 SB-132 3.671E+07 

C~MO 1.2.31:-!'08 PARENT: SN-1 32 1.81 IE+07 
PARENT: XE-1 40 7.06E+07 S8·133 5.0SE+07 
GRANO PAFIIBNT: H40 4.81E+OO SE-83 4.4!2E+06 
PARE!Ni: SM- 55 3.111:.+00 s,~~153 4.02:Et0•7 

IEIJ-166, 2.29E+07 Fl'ARENl: Pfif.153 7.37E+06 
PAABNT; SM·156 1.93E+06 SH-1Zl 2.18e+06 

IEU-157 2.4 E+OO SFt-89 7.1S1E-f'07 
lli-3 •t36E+M PARENT: RS-89 7.26~+'07 
1.129 2.BSEirOO GRAND PARENT: K;R·Ba 6.75E+07 

PARENT: i E-129 2AOEtG7 SR·OO 7.21E-1,00 
GRANO PA.RENT: TE·129M 4.87E+06, PAREtlT: RB·90 S..69E+07 
2NID PAREiNT: TE·129M 4-87&06 GRAND PARENrf: KR·OO 7.24Eir07 

i-13O 2.07E 6 2ND PA!RENf: 'RiB•OOM 2J 1E 07 
PA!RENT: 1-130M 1.10E+06 Sli-91 9.50E+07 

1-131 7.7B'E+07 PARIENJ: FIB-91 8.85Ef07 
!PARENT: TE-131 6.54E+07 GRA!ND PARENT: KR--91 4.98:Et-07 
GAAND PARENrf; TIE-131M 1,67E-t-07 SR-92 11.011E+08-
2ND PA!REMi: Tf·130il 1.57E+07 IPA!RENT; RB-92 7.831Ei-07 

1-132 U4Et08 GRAND PARENT: Kfl--92 2.6SEt07 
PARENl: TIE• l 32 1.12Et00 SIR-93 .14E408 
GRAND PARBNJ: SS.132 3,67E+07 GRAr,,10 IP.A!RENT: li<IR-93 9.04E.+06 

I- 33 1,60E+OB SFl-94 1.14Et ·08 
PAIAIENT: TE-138 M6E+07 GRAND PAREN~ KR-94 4.18E.+06 
GRA!ND PA!A:- WT: SB-133 &08E-t07 TC-99M 1.29E+08 
2ND P·ARENrr: TE-133M 7.112E+07 PARENT: M0-99 1.45E+08 

11-134 t77E-t08 GRAND PARENT: NB•99 8-.50E+07 
PARENT: TE-18-4 t41 E+08 TC-1-Dl 1.33E+08 
2ND PARSNT: 1-13 Ml 11.59E+07 PAFIENT: MO- 0·11 1.$3E+08 

1-135, 11.52E+-OB T~104 1.GSE-iOB 
1-136 6.9!1Et0•7 PAIAieNf: MQ.104 9.99Et07 
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Atta~hmem2 

IBVPS 11 & 2 Eq11.1ililbri11m ,core inventory (Power Level: 2918 IM,wth) 

MFt:Ni PARENT ACTIVlTY PA!FtENT P.6!RENT .ACTIVITY 
1$()TOAE R&ILATIONSHJP IS0i0$1E (CURIES) ISOiOl?E RELATIONSHIP ISOiOl?E {CURlES) 

lffi-83M 9.4'6E 6, TC·105 6.76E+-07 
PARENT: BFt.:83 9.31E"lf06 PAIRE!Nf: M0•106 7.5BE.-t-07 
GRAND PARBNT: SE•B3M 4.S9E+06 'liE-1 27 6.811:+06 

l<B-85, 8.27&05 PARElNi.: lE-127M 1.13E+{l6 
PARENT; KIR.S~~ 1 .95E--ff07 GFWJD PARENT: SB·127 6.92IE+-00 
GRAt•lD' PARBNT: BFl-4:15 1.95E+07 D IPAIRENT: SB-127 6.921=+06 
2 D PAfllEf"T: BR-85 1.95Et07 TE-- 127M ·1.·1sE+06 

l<Fl·85 .1 1.95E+07 PAIRENT: SB-127 6.921E+'06 
PAAENT: BR--65 1.95Et07 GMND· PAREHT: SN-127 2;7BE-1'00 

1KFHl7 3.91Et0'7 lE-129' 2..4-0E+-07 
PAfUSNT: BR-8-7 3.09E+07 PARENT: TE-129M 871:-1'06 

KFH38 5.43E-t-07 GFI.AND· PAREN1T: SB-129 2;52E+D7 
PAAIBNT: BR--88 2.99E-lf()7 2 DPA!RIENT: SB-129 2-52t+"07 

KR-89 6.75E+-07 lE-129 ~ 87!:+06 
·1PAABNT: BR--89 2.0BE-+-07 PARE!Ni: SB-129 2'.52E-1'0--7 

KA-90 7.24E+07 GFWJD PARENiT: SN-129' 9.901:+00 
IPAFU3NT: BR-SO 11.13Et07 lE-131 6.54E-1'07 

LA-1-li0 11.4£E+OS PARENl SB·13 6.091!=-1'07 
IPARBNT: BA-140 1i.4:2E+OB GFWm PARENiT: SN,131 .2:.24E.+07 
GRAND PAAEITT: CS.140 11.23E-i-OS 2 D PA!RIENT: lE-131M 1.57E+W 

W\-'141 1.29E-tOS lE-131 1 1.S7E+-07 
PARENT: BA·141 11.2,B +08 PAAENT: SB-131 6.09E.+i07 

LA-1 42 11.265+-0S GRANO, PARENT: SN-, 131 2;24E;,07 
PAFIENT: BA-142 t 21 IE-t-OS liE-132 1.1 2t-1'00 
GRAND PAREITT: CS-142 5.4S.~+07 PAABNT: SB-132 3.671!:+07 

U.-1 43 1.20'E+OS GRANO, PARENT: SN--132 1.81E+'07 
M0·99 1.-t!~E+OS TE,133 8.00IE+-07 

.PAl,IENT: NB-SeM 5.82iE+07 PAAEJNT: TE·133M 7.12E.+07 
2ND PARENT: NB,99 8.50E¼-07 GRAND1 PAii T: S8 133 5.0BE-!-'07 

M0-1101 1.33&06 2ND PA!RiENT: SB-133 5.0BE+D7 
NB-95 1.34!E+OS TE·133MI 7.12E+"07 

PAIR.ENT: Zfl-95 1.33E+-08 PAABNT: S6-133 5.00i:.f07 
GRAND PARENT: y.,s,s 1.28:E+OS TE-134 1.41E.+{)8 
2ND PARE i: B-95M 1.5iE¼-06 XE·131M t.OSE-!-'06 

N8:-'95M 1.53E+06 PAREiNf: 1-13 7.781E+07 
PARENT: m-s5 1.335+08 GRAIND PAAENT: TE·1,31M t57E.+07 
GMNO IPA!RENi : y.95 1.28Ei1'08 XE-133 t OOE+OO 

NB-'97 1.27E-1'08 PAREiNf: H33 t&OE+-08 
P·ARENi: NB·97M t.19E4'08 6RAIND PARE!NT: Tf·133'> 1 12E+-07 
GRAND IPPlllENT: ~R-S7 1.26E+i08 2ND PARENT: XE-133M 5.05E+OO 



 

 Pg Att2-5 of Att2-5 

CALCULATION COMPUTATION 
 

NOP-CC-3002-01 Rev. 05   

CALCULATION NO.:  10080-UR(B)-487 
 

REVISION: 3 
 

 

   

 
 
 

Proprietary Information in [      ] Removed L-SHW-BV2-000240 NP-Attachment 2 

FlrstEne!JlY 

Attachmenrt 2 

IBVPS 1 & 2 lliqullrlbrium Core 1inventory (IPow•e Uvel : 2918 MWtb) 

PA!RENT IPARENT AC1ilV1ITY PAFISNT PAIRENi ACTllVITV 
1S01iOPE RELA1il0NSHIP ISOTOPE (OUR ES) ISOrDPE RELATIONSHIP ISOiOPE (CURIES), 

2ND PAR!Ef'ff: ZR.g,7 1;,26£+08 XE-133M 5,05£+06, 
NB-97M 1. 196¼0B PARENT: 1~1:33 11.60E OB 

PAIREMT: ZR 97 11.2~E+08 GrRAND PAFll:Nrf: TE-133Mi 7, 2f.t07 
N 147 5.22iEf.07 XE-135 4,84Ei-07 

PARENT: M-147 5.1BE+07 PARE!NT: 11-135 11.!5.21E¼OB 
GA.AND IPAREITT: CE·H7 4.92E+07 2iMD PAIRENf: XE 135M 3.361E.-07 

P-·239 1.661:+09 XE-1 35M . 3,36!E-¾-07 
GRANO PAIRENT: MJ:243 4.23E+U7 PAAENi: 11-135 1.52.E+OB 
2NDPARE rll': U·239 1.661:+09 XE-1 37 1.4SEt-08 

P[Jl-109 3.26E+-o7 PAflENT: 1-137 7A7E+07 
p ~-147' 1.38E+07 XE·138 1.36E+08 

PARE:tlrf: N0-147 5.221:+07 IPARENT: 1,138 3.,SOE:+0•7 
GRANO PARENT: PFl-147 5.'18E+07 y.gl) 7.49E+06 

PM14S 1.41E+07 PARENT: SA-90 7.2.11 E.+06 
PARENT: IPM-1148M 2.37E+06 GRAND PJIJRENT: RB-90 6Ji9E+·07 

Pi -1,48M 2.37E+06 Y-91 '9'.B7E-1107 
PM-149 4.82E..07 PARENT: SR~9·1 9•.60E+07 

IPA.RENT: IN0..149• 3.02E 07 GRANO P~RENl RB-9'11 8.J35Et07 
GRAND PAFIE.m: PR·149 2.aoEi-07 2ND· PARENrl: Y•i111M 5.Sfft07 

PM·151 UDE 7 ¥-911flt 5..51E-t07 
PA!RENT: ND-151 .5BiE+07 PAAEN: S1Hl!1 9.50E+o7 

IPR-142 5.!57iE+OS ·G,RAND PARENT: RB-91 8.85E ·07 
IPA-143 .16Ef.OS y.92 t.02E-t08 

PAREN - CE,143 1.2 E¼-08 PAAE'NIT: SR-92 11.mE+OB 
·GRAND PA!RENT: l!.A.-1143 1.20E+OO GRAND PAFIENrf: HB·92 7.83E 07 

fi'A-144 9.89E+D7 y.93 7.73:Et-O"i' 
PARENT: CE--144 9,.a2Et07 PAflSlff: SR-93 .U!E¼OB 
2N.D PARENT: PR-144M 1.38E+06 Y-94, 1.28:E+OB 

PU·23B, :3.401:+05 fARiENr: SA·94 1.1 EtOS 
2ND PAIRENT: N.P-2.38 3:98Et07 y.95 1.281:+0S 

ZR-95 1.S3E+OB 
IPA!R:ENT: y.95 1.28E.+08 

ZR·97 1.261:.+08 
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Note: The RCS technical specification activity is revised here in Rev. 3, the differences between the Rev. 2 and 
Rev. 3 are small and have negligible impact on the conclusions of Rev. 2 regarding the purge activity releases 
being negligible.
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Table·9b11 
Primary ·and ·Secondary·Coolant·Concentrations·( no ·VC T ·Purge )11 

Limited ·by·the ·BVPS-1 ·Techn ical·Specifications 11 
(RCS·at·O .35 ·µCi/gm ·DE ·I-131 ; ·Secondary ·Liquid ·at·0.1 ·µCi/gm ·DE ·I-131 )11 

a a Reactor<1>n 
n a Coolantn 

Nucliden n (iJCi/gm}n 
n a a 

KR-831Mn n 4.09E-021l 
KR-851Mn n 1.48E-011l 
KR-85n n 1.30E+011l 
KR-87n n 9.68E-021l 
KR-88n n 2.74E-011l 
KR-89n n 7.80E-031l 
XE131Mn n 5.54E-011l 
XE133Mn n 4.59E-011l 
XE133n n 3.34E+011l 
XE135Mn n 9.87E-021l 
XE135n n 1.02E+001l 
XE137n n 2.03E-021l 
XE138n n 6.86E-021l 

l) a a 
BR83n n 7.64E-031l 
BR84n n 3.84E-031l 
BR85n n 4.07E-041l 
BR87n n 2.11E-041l 
I129n n 1.04E-081l 
I130n n 4.52E-031l 
I131n n 2.73E-011l 
I132n n 1.13E-011l 
I133n n 4.17E-011l 
I134n n 6.47E-021l 
I135n n 2.46E-011l 
I136n n 7.07E-041l 
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FirstEnergy Design Input Transmittal 
 

DIT-BVDM-0103-03 transmitted via FENOC letter ND1MDE:0738 
 

January 29, 2019 
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FENOC 

, ~1,i:ck G. raavlind, 
Manll!...,.-, Dc.slil" Hngineer111g 
pam•li~thp@lirsleru:r!l)"'□'l)-oom 

SreeJa F erguso.n 
WECTEC 
720 niversity Ave. 

orwood, MA 02062 

ND!MDE:0738 
January 29, 2019 

Boa.-r,r Valley Pow,t,· Station 
P.O. Bm:4 

SJ1ipplngp<,r4 PA 15077 

Phone: 724-682-4'>112 
fax: JJO-J IS-9717 

BVl & BV2 omplete Reanalysi · uf Dose Consequences 
For CRE Tracer Gas Testing and Othe .. Acceptance Criteria h1mges 
Design Input Transmittal DIT-BVDM-0103-03 fu.r Contr-01 Room J)ose 

Dear Ms. Ferguson; 

Attached is Design. Input Transmittal DI - VD -0103-03 which provides information for 
evaluating the control room operator dose for various design-basis accidents .. 

Should you have any questions about the attached information, please contact Doug Bloom 
at 724-682-5078 or Mike Ressler at 724-682-7936. 

D B/bls 

Attachment 

cc: D. T. Bloom 
M. G. Unfried 
M. S. Ressler 
BVRC 

incerely, 

Patrick 0. Pauvlinch 
Manager, Design Engineerin,g 
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FOITTI 1/2-ADM-2097.F01, Rev 0 RTL#-AU05V 

DESIGN INPUT TRANSMITTAL 

(8] SAFETY RELATED I AUG 0UAL 
Originating 0rganiza,ti.on: DIT• BVDM-0103-03 
(ZIFENOC 

0 NON-SAFETY RELATED Pa{le _ 1_ of _1 _ 
□ 0lher (Specify) 

Beaver Valley Unit: □, □2 ~Bolh To. Sreela Ferguson 
System Des · nation: Various 

Engineering Change Package· NIA 
Organ 2:atkm: WECTEC 

Subject Design lneut Transmittal [or Par.timeter List for Caleulatlag Qc<Sie Con.seguence.s at the Coi,trol 
Room and Si(! Bourul.i[ll 

Status of Information; [8)Approved tor Use O Unvsrifiao 
For Unverified DI Ts, Notificat10n number tracki g venficatlort 

Description. of Information: 5afety Analysis Des ign Inputs? r8)Yes □No 
Reconciled to Current Design Bas1s? 181Yes □NIA 

I 
This CIT provides information required for the performance of cafculating dose consequences at lh1J 8V1 and BV2 
Control Rooms and Site Boundary. I 

I 

Purpose or Issuance: 
This Off provides lnformalio.n required for the performance of design basis!: .iccioent dose oonseque, ce catculalion 
UR(B)-487. 

Source -of Information (Reference, Rev, TIiie, Locati-011); IEng.lneering Judgment Used? □Yes 18]No 

See attachment to DIT table. 

-

Pr&parer: Preparer Signature; v,;;;e.-~ Date: I - 2- 9'· /'j 
Douglai. T Bloom 

· V7tP Reviewer. Re-view r Signature:~ · · ·· Date: J/2?/~1, 
M. G. Unfr.led 
Approver: Approver Signature; ~ Date; I /z, I 21>/f 
M. S. Ressler 
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DESIGN INPUT REQUEST FOR UPDATE OF RADIOLOGfCAL DOS!! CONSEQUENCE AINALYSES 
BEAVER VALLEY POWER STATrON 

TABLE f: Parameter List for Calculatlng Dose Conseouences at the, Control "oom & Site Boundary 
.AOR [UR(B}-487 R1, A1 & AlJ LAR- lnc1rease In CR lnleakage 

Parameter Value Reference Value Reference Comment 
General Notes: 

1, As noted in Desig1n Input transmittats provided in s.uppon of the BVPS-2 RSGs (e.g., DIT-SGR2-004S-01 for ~he LOCA) lhe CR parameters such 
as shi&ldiog oonriguration, volume, venWatfon system parameters {flows , fi lter efficiency, signals lhat initiate emergency 11entllatlon, timing1 of 
manual aotio11, etc.) have not •changed since lihe Containment Sump modification 

.2. The critical input va1ues a~e: CR: volume, CR veriWa~ion flows (NOP intake, unfiltered inleakage and filtered intake during pressurization mode), 
CR filter efficiencies, CREVS initlatfon limes, .and a~mosp'heric dispersio·n factors. 

Colltrol Room {lnhalatlon I Submersion ,Dose) 
1. Minfmum Control 1.73E5 fl3 F,ENOC letter 1 73!:5 ft3 BV1 Caloulalions Roam (CR) Free N01MDE:0379, [DIT- C:R-AC-1 & DMC-V0IL1me FPP .. 0045-00); 3171 

10/20/06 
BV1 UFSAR 

DQL Cale 8-74, Rev. Table 11.5-8 & 
0. 1218181 
DlC EM 11578 (NOT 

Table 14.3-1 4a 

INFllENET BV2 Calculations 
RECORDS) i3,-029A. & B-07 4 
Confirmed by DlC 
EM 116251 8V2 O.rawing RB-

0039A 

SV2 UFSAR 
Taible6 4-1 & 
Table 6.4-hi 

BV1 and BV2 share a joint 
a,ntrol room inside a single 
Con~rol Room Envelope. 

Dimensions used in BV2 
CalcL1lation B-074 are consistent 
wllh ~hose derived from BV.2 
Drawing RB-0039A. 

The net free volume has 
historically ~en ass.urned to be 
approximately 75% of the gross 
volum,e for the radiological dose 
consequence analyses; it is 
noted t11at 30% was. used for 
estimating the occupied volume 
(resulting in 70% net free 
vo.lume) In B\12 Calcula~lon 8-
029A in'llol11ing refrigerant The 
assumption of 75% is adopted I her,e, 

Dff-BVDM-0103-0J 
Pag,e I of 26 

i 
i 

~ ij 
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DESIGN INPUT REQUEST FOR UPO 
BEAV 

,u OF RADJOLOGICAL DOSE coN,SEQUENCE ANALYSES 
1:R VALLEY POWER STATION 

TABLE E: Parameter List for Calculaci 1---------'-'-=1 ·--- ng Dose Conseauences at the ,control Room & Site Boundary 

Parameter 
2. Control Room 

Venmaiion Intake 
Design 

3. Maximum Normal 
Operation 
Unfiltered Inflow 
into Coritrol Room 
(indudes 
Ventilation Intake 
Flow Rate and all 
Unfiltered 
lnleakage) and 
postulated 
Location of 
referenced 
Un,filtered 
lnleakage 

AOR [UR(B)-487 R1 , A1 & ~2] 

Value 
SJngle inlake for 
ea.ch unit; sarne 
intake used for 
nom,al ventilation as. 
well as emergency 
ven~ilation. 

Unit 1: 
Unfiltered: 300 cfm 
Unit 2: 
Unfillered: 200 cfm 
Iotal (Unfiltered): 
~ 

Fmered :...O cfm 

AfJ NOP ventilation 
f1C1Wrate vafues 
fncfud6 
uncertainties. 

Total unfilteffed fTow 
JncJud8s 1 O cfm for 
ingress/egress. 

Refere ence 
F'ENOC lett 
ND1MDE:0 
FPP-0045-0 
10/20/06 

Ora.w,.ng, # B 
1C, R2 
Receptors 2 
Unit•1, and 
respectively 

1r 
179, (DlT• 
0]; 

700-RY-

and 3for 
Jnil-2, 

FENOC letli 
ND1MDE:03 
FPP--0045-0 
10/2,Q/06 

r 
79, [DIT-
)]; 

2DB'D-44A2 
para. 2.2, p 
NDINEM:11 
EM:116251 

Rev. 8, 
.6 
~ 

LAR- Increase, in CR lnleakage 

Value Reference 
One inlake ior BV1 BV112 Drawing 
and ooe rntake for RY-0001C 
BV2, whioh supply 
!he common Conlrol BV1 Drawings 
Room. The same RM-0003K & RM~ 
intakes are used for 0444A-004 
normal ventilation as 
well as emergency 8V2 Drawing RM-
ventilation. 0444A.-2 

IBV1 & BV2 Unfiltered Assumed value -
!ritake· / lnleakage: intended to 
1250 cfm maxaimum provide 
(total for both Units) operational 

margin. 
This maximum 
normal operation 
ventilation intake now 
rate value Is an 
analytical upper 
bound value ~hat is 
intended to include: 
a) flow rate test 

measurement 
uncertairrties, 

b) aUI unfiltered 
inlleakage, and 

c) a 10 cfm Ingress/ 
egres:s ~nowanoe 

Comment 
There is a single intake for ea.ch 
Unit: the same inlake is used for 
nom,al ventilation as well as 
elllergern;:y ve ritila~io n, The total 
untilteredl normal operation air 
[ntake flow rate is usually 
unequally divided between the 
BV1 and BV2 intakes. Receptor 
2 represents the ;BV1 intake, and 
receptor 3 represen,ts the BV2 
intake. 

LQ!a~i~□ of Unfiltered lnl!t{!~i;!ge 
Component tests performed as 
part of 2017 tracer gas testing 
indicated ttiat potential sources 
ol unfllter,ea inleaka,ge into the 
Control Room are the norrnal 
operation intake dampers -
whfch can be assigned lhe same 
yJQ as the Control Room air 
intakes. 

Regarding other po1entlal 
bcatioris of lnleakaga, a yJQ 
vatue lhat reflects the center of 
the Contro.l Room boundary at 
roof level as a reoeptor couk:I be 
considered the average va lua 
applioa'b!e to Unfiltered 
lnleakage locations around tile 
CRE and thus reore&entaUve for 
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DESIGNI INPUl REQUEST FOR UPDATE OF RADIOLOGICAL DOSE CONSEQUENCE ANALYSES 
BEAVER VALLEY POWER STATION 

TABLE E: ParaJ:neter Uat fOf Calcu11atlng Dose Co11~equences at the Control Room & Site Boundary 
AOR [UR(B}-487 R1, A1 & A2J LAR - lncnaa& In CR lnleallcage 

1-I P_a_ra_m-etw-. -----+1- - -Value _=i_ Refe,rence Value Reference I Comment 

all CR unfiltered leakage The, above value 
bounds the test 
results of BV112 
Procedure 36VT 
1,44.05 via Orde 
200699902. 

All UnflJtered 
lnleakag.e (i11cllldi11g 
that associated 'With 
ingress/egress) m~ 
be assumed to ,occur 
at same location as 
intakes (Le , receptor 
points 2 and 3 of 
1BV112 Drawing RY-
0001C). 

Engineering 
judgement - see 
comment column 
for bas:is 

BV1/2 Drawing 
RY-0001C 

BV1/2 Procedure 
3BVT 1.44.05 

Order 2'00699902 

Vendor Report, 
NCS Corporation, 
Control Room 
Envelope 
ln.lea.kage Testing 
at Beaver Valley 
Power Station 
:2017, Final Report. 

cations. 

Review of BV112 Drawing RY-
0001 C indicates that since the 
post-accident release points are 
a) closer to the CR intakes a.nd 
b) the directions from the release 
p01nts to the CR cent,er and CR 
intakes are similar, use of y/Q 
values associated with 1he CR 
intakes, for CR Unfiltered 
lnleakage, wourd be 
conservative. 

The 1,0 cfm allowance for 
ingress/egress, is assigned to 
tlrie door leadjng into lhe Control 
Room that is considered the 
primary po.Int of access. Th is 
door (835-71} is located at grade 
level on the sid.e of the buil·ding 
facing the BV1 Containment and 
between the CR air intakes. It is 
located close enough to the air 
inrakes to allow tfle assumplion 
that the t/0 associated with this 
source of leakage would be 
reasonabfy similar to that 
associated with tlie air inlakel:I. 
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DESIG1N INPUl REQUEST FOR UPDATE OF RADIOLOGICAL DOSE CONSEQUENCE ANALYSES 
BEAVER VALLEY POWER STATIO 

______ ...;T;.;;.ABlE E: Parameter list for Calcul,atin Dose Cons uences at the Control Room & Site Boundary - ft T 

AOR [UR(BJ-487 R1, A1 & A2} 
t-

Parameter Value Reference 
4 .. CR Emergency Filtered emergency FENOC letter 

Venlilatron Intake intak.e with ND1 MDE:0379, fOiT-
Design recircvlation which FPiP-0045•00); 

pressufiz:es the CRIE 10/20/00 
to + 1/B" w.g. above 
outside air pressure. U-1 TIS SR 

4.7. 7 .1.1.d.3, .2.d 4 
GREVS provide$ for I U02 TIS SR 
0.35 fi ltered! air 4.7.7.1.1 .e.4 
changes per hour 

UFSAR-2, Taole ·6.-4-
1, Control Room 
Envfifope Ventilation 
D9slgn ParamaUtrs 

5. CREBAPS Design CREBAPS ha5 bee11 F"ENOC letter 
Basis eliminated ND1 MDE:0379, !DtT-

FPP-0045•00J; 
10120/06 

Amendments 
2571139 

Value 
CIREV8 provid'es for 
0.28 filtered air 
changes per hour 
(based on 800 cfm 
minimum filtered 
Intake) and 0.35 
filtered air changes 
per tiour (based on 
1000 cfm maxfmum 
filtered intake). 

The Control Room 
Emergen.cy !Bottled 
Air Pressurizallon 
System has been 
elimmatea. 

Reference 
lihe number of air 
changes per hour 
t<S based on 
filtered emergency 
intake flow rate 
[parameter 8) and 
minimum Conlrol 
Room free, volume 
[parameter 1)a 

Engineering 
Change Packages 
EC P-02-0243-.1 D• 
01 through ECP-
02-0243-ID-09 & 
ECP-02-0243-.RD 

NRC Safety 
Evaluation for 
Amendments 257 
(BV1) & 139 (1BV2) 

Comment 
The fitered air lnlal(f~ flow path is 
normally not in service. 

Wllh the adoption of tr-acer •gas 
testing for lfhe Control Room 
E1111elope, ilie relative pressure 
comparison is no longer 
important from a design and 
~censi1191 basis p,erspeci!ive-. It 
may be used for other puirposes, 
such as venllila~lon balancing. 

I 
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DESIGN INPUT REQUEST FOR UPDATE OF RADIOLOGICAL DOSE CON:SEQUENCE ANALYSES j 

BEAVER VALLEY POWER STATION 

TABLE E: Parameter List for Calculatlna Dose Conseauences at the Control Room & Site Boundary 
AOR [UR(B}-487 R1, A1 & A2I LAR- lnc-rease in CR !~leakage I - _,_ 

I Parameter Value Refer-ence Value Reference Comment 
6. Maximum control lsQlalio11 FENOC letter 

room unfiltered {recirculation) made: ND1 MDfE:0379, [DIT-
inleakage during 300 scfm with no F PP-0045-00]; 
CR isolation and pressurization 101'20/06 
emergel'ilcy 
pressurization Emergency Contro l Rcoom 
mode and (pressurization) Envelope lnleakage 
postU'lated !I!.92§;: 30 SCITT'I Testing at Beaver 
Location of oAUowanoe for Valley Power Sta1ion; 
reference ingress/egress 10 Final Report NCS 
Unfiltered o Allowance foc Corp. (Lagus) 
lnleakage dampers: 4 7123/01 , Table 20, 

oAlfowanoe for p.69 
doors & seals: 6 

oAltowance for 
degradation: J.Q 
T01'Al 30 

All unfiltered 8700.RY·1C, R2 
in'leak.age ma}' be 
assumed to occur al 
same-location as 
intakes, i. e. receptor 
points 2 and 3. 
These values 
include 
measurement 
u ncertainti.es 

CR lsolalion 
(recircu"8lion) mode: 
450 cfm maximum 

CJ~ Emergency 
(pressurgation) 
~ : 
1,6S cfm maximum 

!Each maximum 
control room 
unfiltered flow rate 
value listed above is 
ari upper bound 
analytical vatue that 
inciudes test 
measurement 
uricertainties and a 
10 ciim a1rowa11ce for 
irigress and egress. 

All Unfiltered 
ln leakBge (including, 
that associated with 
ingress/egress) may 
be assume<! to occur 
at same location as 
inla.kes (i. e. , receptor 
points 2 and 3 of 
BV1 /2 Dtawlng RY-
0001C). 

Assumed values 
are intendec;t to 
provlde 
operational 
margin. 

En91ineering 
judgment- see 
comment column 
tor parameter 3 

BV1f2 Drawing 
RY-0001C 

I Refer to Comment for parameter 
3. 

I 

I 
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DESIGN l1N PUT REQUEST FOR UPDATE OF RADIOLOGICAL DOSE CONSEQUIENCE ANALYSES 
BEAVER VALLEY POWER STATION 

TAB!-E E; Parameter List for Calculating Dose Conseauences a.tthe Control Room &Site 80\lndarv 
AOR [UR(B)-487 R1, A1 & A2] 

Parameter Value Reference 
7. AUowanoe for 10 scfm FENOC letter 

lng~ess/Egress (ell NI01MDE:0379. (DIT-
modes) FPP-0045-00]; 

10/20106 

RG 1. 78, posilion 
C.10 
D.G. 1'087, 3.4 
SRP NuReg:---0800, 
6.4 
SRP NuRegKJ800, 
6.4.111.3.d.iii 

6. Filtered 600 - 10-30 cfm FENOC letter 
emergency intake NO1MIDE:0379, [DIT• 
flow rate rang,e includes FPP-0045-00); 

al!owam;:e fur 10120/06 
measurement 
uncertainties T/S-1; 4.7.7.1.2 

T/S-2; 4.7.7.1.2 
Contro I Room 
Enverope I nleakage 
Tesling at IBVPS; 
Final Report NCS 
Corp, (Lagus) 
7123/01 , Table 7, 
p.44 and Tab1e 11, 

I 
p.50 

LAR-lncrease in CR lnleakage 

Value Reference 
10 cfm NRC Regulatory 

Guide 1.197 

6V1 Drawing RA-
0020A 

BV2 Drawing RA-
0006B 

Engirti!ering 
judgment 

800 to 1000 cfm BV112 lS 5.5.7 

Control room filtered BV1 Specification 
lnlea'kage ventil1:1ti011 BVS.367 
flow rate values are 
analyttcal values that BV2 Specification 
include test 21:lVS-157 
measurement 
uncertainties. 

I 

I 
Comment I 

I 

There are multiple doors !hat • 
form part of the Contro1 Room 
1Envel□pe. Door S35-71 on lhe 
south wall of the Control Room 
at grade e'leva~ion 735' -6", 
betwwn Ule two Cont~I Room 
air Intakes, accounts for most 
ingress and egress. 

Although lhe door for the Control 
Room south entrance Is 
protected by a vestibule, rio 
re-duction in the 1 0 cfm 
allowance icS credited. 

WECTEC Note: 
A greater filtersd emergency 
i.nlake flow wou1d reduce the CR 
dose because the greater 
depletion rate of the existing1 
airborne activity associated wilti 
the la:rger i ritake ecii;pse,s the 
larger filtered activity intake. 
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DESIGN INPUT REQUEST FOR UPDATE OF RADIOLOGICAL DOSE CONSEQUENCE ANALYSES ~ 

BEAVER VALLEY POWER STATION 

TABLE E: Parameter List for Calculating Dose Consequences at the Control Room & Site B(:!llndal)'_ 
AOR [UR(B}-487 R1, A 1 & A2] LAR- Increase in CR lnleakage 

Parameter Value Reference Value Reference Comment 
9. Margl11 used on all Not required FENOC letter 

CR ventilation ND1MD'l::·0379, fDIT-
Rows FIO"Ws are based on FPP-0045-00); 

measuremer11ts with 101'20/00 
reported uncertainly 
tncluded. 

CR ventiitation fl'ow 
rates provided in 
parameters 3, 6, & 8, 
Sbo'Ve, are analytical 
values Iha! include 
test measurement 
unoertai nties. 

I -
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DESIGN tNPUT REQUEST FOR UPDATE Of RADIOLOGICAL DOSE CONSEQUENCE ANALYSES 
BEAVER VALLEY POWER STATION 

-- TABLE E: Parameter list for Cafoulatlng Do$e Consequences at the Control Room & Site Boundary 
I 

AOR [UR(B)-487 R1, A1 &.A2] LAR- lncreas,e irt CR lnleakage - I I Parameter Value Reference Value Reference 
10. CR Intake filter a} 99% for FENOC letter 99% for particulate Regulatory 

iodine removal part~late ND1MDE:0379, (DIT- Position C.5.c of 
efficiency DBA FPP-0045..QOJ; NRC !Regulatory 
analysis va'lues: b) 98% for eJemenlal 10/20/06 Guide 1.52 

and orgarnic 
G.L. 99-02 BV112 TS 5,5.7.a 

98% tor elemental Per NRC Generic 
and orgal'lic Letter 99-02: lo 

ensure that the 
efficiency 
aasunied in tl'le 
acclde,nl analysis 
1s stirl val'id at the 
end of the 
operating cycle, a 
minrmum safety 
factor of 2 is to be 
applied to the 
laboratory test 
acceptance 
criteria. A SF of 2 
is assumed. 

See comment and 
parameter 11 for 
additional detait 

Comment 
The inplace dioctyl phtnarate 
(DOP} test of tli'le HEPA fillers in 
accordance wilh ANSI N510-
1980, confirm Ing a penetration 
arnd system bypass of less ttian 
0.05% al design ~low rate can be 
,considered to warrant a 99% 
removal efficiency for particulate 
matter in aocident d □$e 
evaluations. 

WECTEC Notes: 
The pene~ralion and !bypass for 
the CREVS HEPA ,Filter per TS 
5.5.7.a of< 0.05% warrants the 
use of an, efficiency ot 99% In 
safety analysllS. Thus, lhe current 
licensing basis value of 99% 
remarns valid. 

Per parameter 11, the propo5ed 
penetration and system bypass 
acc~ptance criterion for the 
CREVS Charcoal Filter ,(to, be 
dooumented in updated TS 
5.5.7.b) Is< 0.5%, Per NRC GL 
99-02, safety analyses can 
assume a charcoal Filter 
efficiency of 100% • ((0.5% + 
0.5%) )( 2) = 98%. Thus, the 
current llcensing basis value of 
98% remains valid. 
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DESIGN INPUT REQUEST FOR UPDATE OF RADIOLOGICAL DOSE CONSEQUENCE ANALYSES 
BEAVER VALLEY POWER STATION 

TAB'LE E: Parameter Ust for Calculating Dose Consequences at t!'e Control Room & Site Boundary 
AOR [UR(B)-487 R1, A1 & A2J -

Parameter Value Refe~nce 
11. a)TIS a) :l!: 99 % efficiency FENOC letter 

Su1Vefl!ance acceptance criterion ND1MDE:0379, [DIT-
Acceptance using radioactive FPP-0045--00]; 
Criterion for CR methyl iodide. 10120/06 
cliarcoal fi lters 

U-1 T/S 4.7. 7.1.c.2, 
TIS 4.7.7.2.c.2 
U-2 TI'S 4.7.7.1.d 

b) TIS lb).:: 99.9!5 % U-1 T/S 4.7.7.1.c.1, 
SuNelllance efficiency T/S477.2.c_1 
Acceptance acceptance criterion U-2 TIS 4.7. 7.1.c.1 
Criterion fo:r CR usl.ng R-11 
charcoal filters ,refliigeranl 

C)ilS c) ~ 99.95% for U-1 T/S4.7.7.1.c.1 , 
Surveillance particulate using TFS 4.7.7.2.c.1 
Acceptance DOP. U-2 T/S 4.7.7.1 .c.2 
Criterion for CR 
HEPA fi lters 

LAR- lncre.ase in CR lnleakage 

Value Reference 
a,)~ 99.6% removal a)Proposed 
efficiency acceptance change to BV1l2 
criterion for ttie TS 5.5.1.c 
charcoal ad,sotber acceptance 
using meltly1 iodide criteria 
(i.e., as demonstrated 
by a laboratory test of 
a sample) 

b) < 0.5% penetration b) Proposed 
and system bypass change to BV1 /2 
a.cceptanoe criterion TS 5.5.7.b 
for the charcoal ar;cepwnce 
adsorber (Le., as criteria 
demonstrated by an 
i nptaoe test) 

c) < 0.05% c) BV1/2 TS 
penetration and 5.5.7.a 
system bypass fol' 
~e HEPA tillers {i.e .. 
as demonstrated by 
an inplace test) 

- -
Comment 

Charcoal adsorber sampler~ 
tested in laboratory in 
accordance with ASTM D3803-
1989. 

System Engineering requested 
flexibility in charcoal adsorber 
testing acceptance criteria. 

Charcoar adsorber is tested 
inplace in accordance witfl ANSI 
N510-1 980. 

WECiEC Note: 
An efficiency:':. 99.5% for the 
charcoal adsorber using R-1 1 
rerrtgeran,t means lhe 
pene,tra~ion and system bypass 
is less than 0.5% for tile charcoal 
adsorber, as demonstrated by an 
inplace test. 
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DESIGN INPUT REQUEST FOR UPDATE OF RADIOLOGICAL DOS'E CONSEQUeNce ANALYSES 
BEAVER. VALLEY POWER STATION 

TABLE E: Parameter List for Calculatin - Dose Conse -uences at the Control Room & Site Bounda _____ .;;.;..;;.;;=r-- I . 

AOR (UR(B)-487 R1, A1 & A2] LAR - Increase in CR In leakage 

Parameter I Value I I 
1.2.. CR Filtered n~ NIA ---- - ·· -

Reoircu:lation Rate 

Reference I Value 
FENOC 11etter I The BV1 and BV2 
ND1MDE:0379, [DIT· vel'ltilation ai r-
PPP~0045.QO]; conditioning system 
10/20/,05 recircula1~-s CR air 

through filters 
intended for d ust 
removal. 

filll 
- AC fan 1VS-AC-1A 

and 1VS-F-40A or 
the B train 

- bag type filters 
- efficiency ~ 90% 

B\l'.2 
• AC fan 2HVC• 

ACU201Aor B 
- Hi effioiency type 
filters 

• efficiency - 85% 

Minimum IFIQw ~: 
Based on that 
available for CR air 
purge, i.e ., 16,200 
c1m per unit or 
32,400 cfm 

Duraticm: 
tc::Q to t-30 days 

Reference Comment 
Location 1;1f BV licensing bas~ does not I Recirculatiol'l cred.it I address recl.rculatlon 
fi lters with respect . filters. 
to the CR are 
shown in the BV1 
& BV2 sketci'i 
attached to this 
DlT 

BV1 Vendor 
Manual 10.001-
0644 

BV1 Speciifica~lon 
BVS-0431 

BV2V&ndor 
Manual 2510.140-
179-005 

BV2 S!.ock Code 
10008727 

BV2 Procedure 
3BVT1 .44.00 

BV1 UFSAR 
Table 14.3-14a 

BV2 UFSA.R 
Table 15.6-11 

Ana lysi-s should eval'uate if this 
approach remains conservative 

Since th9 filters ar9 not subject 
to a maintenance program, th9 
analysis should conservatively 
assuma 50% offh9 rated 
efficiency when crediting 1119 
fil.te~ to l!tstimate the impact of 
use of the filters 011 /he i11halation 
I submersion dose, and 100% 
efficiency when e-stirrnJting the 
dose due lo direct shine. 

Ro11 Fi lters have an approximate 
20% efficl.ency ba$8d on 
ASHRAE 52.1 -1992 Test 
Method (Reference: Fla.nders 
Filter !:fficlency Gulde). 

Also referen.ce BV1 Drawing1 RM-
0444A·004, BV2 Drawing RM-
0444A-001 and BV2 Drawing 
R M--0444A-00-2 
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DESIGN !INPUT REQUEST FOR UPDATE OF RADIOLOGICAL DOSE CONSEQUENCE ANALYSES 
BEAVER VALLEY POWER STATION 

r--- TABLE E: Parameter List for Calculating Dose Consequences at the Control Room & Site Bound ---
AOR [UR(B)-487 R1, A1 & A2) LAR - lncr,ease In CR lnleakage 

Parameter Value Reference Value Reference Comment 
13. S.ign:als that - Con1ro, Roam Area FENOC letter Signals originate from BV1 Drawing For lhe purposes of OBA 

auloma.tically Monitors ND1MDE:0379, [DIT- the Control Room LSK-021-001 K ana,lyses, no credit is ta.ken for 
initiate CR - CIB signal FPP-0046-00]; Area Rad ia.ti.on GREVS initiation by CR area 
emergency 10120/06 Mon1lors or as BV1 UFSAR raclialion monitors: 
Venti lation 8700-1 20-65D Containment Isolation Section 11.3.5 9V1 Radialiorn Monitors 

S&W 2001-409-001 Phase B RM-1RM~218A & B 
BV2 UFSAR BV2 Radiatiorn Monitors 
Section 6.4.2.2 2RMC-RQ201 & 202 

114. Power supply to Uninterrupted power FENOC letter Vilal Bus System BV1 Drawings 
safely related ND1MIOE:0~79, (DIT- supplies Class 1E RE-0001U & 
instrumentation FPP-0045--00]; Uninterruptible POVl'er RE-0001AA 
(i.e., the CIB 10/20105 System 
signa'I) that initiate BV2 Drawings 
CR emergency DCP 1302, Rev. 0, RE-0001AY' & 
Ventilation Solid State Protection RE-0001AZ 

System AC Power 
BV1 UFSAR 
Section 8.5.4 

BV2 UFSAR 
Section 8.3.1.1. 17 

~1 

I 
~ 
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DESIGN IMPUr REQUEST FOR UPDATE OF R:ADIOLOG'ICAL oose CONSEQUENCE ANALYSES 
BEAVER VAL.LEY POWER STATION 

TAB~E E: Parameter UstforCalcuratiAg D'ose Conseauences attha Control Room & Site Boundarv 
AO R [UR(B)-487 R 1, A 1 & A2] 

Parameter Value Reference 
15. CR EJflefg8'ncy Manual: Yes (see FeNOC letter 

Ventilation Note 1) ND1 MDE:0379', [DrT-
Initiation. Automat1c: Yes FPP-OOJS-00); 

10/20/06 
t=0 tot =77~c: 
time delay Unit 1 TIS 3/4.7.7 
associated with 
achieving CR SRP 6.4 spaafies 
isolation; assu~ that a substantial 
norma.l ventilation delay be assumed 
(unfiltered) where manual 

isolation is assumed. 
U -1 [bounding) r-77 
see to t " 30 min, ANS 58.S, "Time 
GR isolated bul not Response Design 
pressurired, Criteria for Safety 

Refated Operations· 
t= 30 min to 30 
days, CR 
pressurizedJ 
emergency filler•ed 
lnlake mode 

LAR - Increase in CR lnleakage 

Value Reference 
The Contrell Room is BV112 TS 3.7.10 
automatically isolated lncludlng Ba.ses 
within 77 seconds oi 
rece.ipt of a CIB BV1 LRM Table 
signal: for lhis tfme 3.3.2-1 
period, normal 
(unfiltered) venlilallon BV2 LRM Table 
is assumed. 3,3.2-1 

Following the CIB 
signal, the Control 
Room would remain 
isolated from 77 
seconds to 30 
minutes (to bound 
manual acluation of 
BV1 CREVS), Whlle 
on recirculation. 

From 30 minutes to 
30 days, the Control 
Room will be placed 
in the emergency 
filtered Intake mode 
and pressurized via 
CR'EVS. 

I 

Comment 
A CIB from e-iU!er Unit isolates 
the Control Room and initiate:;; 
BV2 CR emergency ventilation. 

There are three CREVS fan 
pressurization systems, ,one at 
BV1 and tvi•o at t8V2. Operation 
with lhe one BV1 system and 
one of tne two BV2 systems is 
permitted; a single failure of the 
operable BV2 system would 
require manual start of the BV1 
system. 

The 30 m.lnute allowance is for 
performing manual operator 
actions outside the Con~ol 
Room, such as damper 
manipulatitms, and bounds ~he 
seq,uericing scheme of 
automatically s.ta:rting a BV2 
CREV system. The 30 minute 
allowance Is consistent wrti'I lhl'l 
ourrent clesig n and lioe,nsing, 
basis. For conservat[$m, all 
delays are assumed to be 
sequential. 
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DESIGN INPUT REQUEST FOR. UPDATE OF RADIOLOGICAL DOSE CONS'EQUENCE ANALYSES 
BEAVER VALLEY POWER STATION 

TABLE E: P~rameter List for Calculati_na Dose Consequences at the Co~rol Room & Site Boundary 
AOR [UR{B}-487 R1, A1 & A2] •. 

Parameter Value Reference 
16. Radiation monitor 5 0.476 mRlhr FENOC lii!tlBr 

alarm set point to ND1MDE:0379, (DIT-
Initiate CR FPP-0045-00]; 
emergency 10/20/06 
ventilation (non-
1E) TIS - 1 Table 3.3-6 

17. Radiation monitor S180 sac following FENOC letter 
response de1ay Hi Radiation ND1M'DE:0379, [OIT-
time after CR F PP-0045-00]; 
environment has 101'20/06 
reached alarm 
setpoint 

Control room s22.o sec fallowing Unit-1 & -2LRM, 
venlllatlan CIBslgnal Table 3.2-1 
Isolation delay :5 77.0 sec. 
time on Hi-Hi (including D.G. start 
Containment and S!!-!lUencer 
Pressure (CIB) ~ 

18. Radralion monitor ± 22% of reading FENOC letter 
accu,racy ND1MDE:0379, (DrT-

FPP--0045-00]; 
10/20/06 

LAR- Increase in CR lnle.akage 

Value Reference 
NIA NIA 

N/A NIA 

:-,; 22 .0 seconds BV1 LRM Table 
following Cle signal, 3.3.2-1 
and 
:s: 77 .0 seconds BV2 LRM Table 
followlng CIB signal 3.3.2-1 
and including 
Emerg.ency Diesel BV1 Procedu~e 
Generator start and 1BVT1 ,1 2 
EOG load sequencer 
delays BV2 Procedur·e 

2BVT1.1.2 

NIA NIA 

Comment 
The CRl:.VS initiation function 
from CR Radiation Monitors 
(listed in parameter 13) is n.ot 
credited. 

lne CREVS iniliation function 
from CR Radiation Monil.ors 
l li~ed in parameter 13) is not 
c~edited. 

Time response testln!J 
demonslrales that the 
acceptanc-e criteria are satisfied. 
Actuation times and delays 
lnvoMng the se.nsor, channel, 
srave relay, Emergency Diesel 
Generator (start and corning up-
to speed] , EDG l.oad sequencer, 
and damper (stroke) are included 
a.cs appropriate. 

The CREVS [nitiation function 
from CR Radiation Monitors 
(listed rn parameter 13) is not 
credited . 
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DESIGN INPUT REQUEST FOR UPDATE OF RADIOLOGICAL DOSE CONSEQUENCE ANALYSES 
8E:AVER VALLEY POWER STA1"JON 

TABLE E: Parameter List for Calculatina Dose Conseauences at the Control Room & Site Boundarv 
AOR [UR(B)-487 R1 , A1 & A2] 

Parameter Value Referenoe 
19. CIB signa.l Ass,umed FENOC letter 

processing delay insiantaneous ND1MDE;0379, [DIT-
lime after ~OCA FPP-0045-00]; 

) 10120/06 

20. CR. Breathing rate 3.5E-4 m3/s R.G. 1.183 Rev 0 

21. Corilrol Room 0-24 hr 1.0 R.G. 1. 183 Rev 0, 
Ocoupancy 1-4 day 0.6 4.2.6 
Factors 4-30 c;ta,y 0.4 SRP, NuReg-osoo,, 

6.4 Appendix A 

LAR - lncreas.e in CR lnleakage 

Value Reference 
Assumed 
instanlarneous (see 
parameter 15} 

3.5E-4 m3/s NRC Regulatory 
Guide 1.183 

o to 24 hours: 1.0 NRC Regulatory 
1 to 4 days: 0.6 Guide 1.183 
4 lo 30 days: 0.4 

Comment 
Th is parameter is included withi 11 
the time delay values quoted for 
parameter 15 ( e~oept for the 
manual aotua,tion at 30 minutes). 

See RG 1.183 section 4 2.6. 

See RG 1.183 section 4.2.6. 
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Cmdrol Room Stlielding (General) 

22. Control Room 
Penelt!'ltions 

All penelralions in 
CR walls I ceiling, 
including CR door 
have equrvalent 
shielding 

FENOC letter 
ND1MDE;0379, i[DIT-
FPP-0045•□0]: 
10/20/06 

This will have to be 
listed asan 
assumption. 

6V1 CR lll!ntilatio1 
Intake filters and lhe 
air-conditioning 
reclrcoladon filters 
are located in the 
BV1 fan room below 
tile BV 1 CR. There 
are no penetrations 
between the Ian, room 
(ceiling) and CR 
(floor) 

BV2 ventilation lnlake 
filters and the air-
conditioning 

circulation liners 
are located in the fan 
room east of the CR 
(i.e., adjacent to the 
computer room). 
There are 
penetrations In the 
wal l between the fan 
room and lhe 
computer room. 

BV1 Drawing 
8700-R M-0003M 

BV1 sketch 
attached to this 
DIT 

B\/2 sketch 
attached to lhis 
DIT 

I 
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23. Release paths to I Direct Shine to 
be addressed for Control Room: 
lhe LOCA analysis Containment Shine, 

I 

CR f'eneiration 
Shine due to 
Atr,bome Activity in 
Ille Cable spreadirng 
area under Unit 2 
CR, 

CR Penetration 
Shiine due to 
Airborne Activity in, 
the Cable Tray 
Mezzanine under 
Unit 1 CR, 

Cloud shine due to 
Containment. ESF, 
and RWST 
leakag~. 

CR filt•er shim:1 due 
l.o conlalnmen~ ESF' 
and RWST leakage, 

RWST direct sh.ine 

FENOC letter 
N01 MDE:0379, [DIT-
F"PP-0045-00); 
10120/00 

U1 UFSAR 14.3.5, 

U12 UFSAR 15.6.5 

Direct Shine to 
Control Rogm: 
1. Containment 
Shine, 
2. Control Room 
Penelra~iori Shine 
due to Airborne 
Activity in BV2 Gabfe 
Spreading Area 
under BV2 CR, 
3. CR Penetratiorn 
Shine due to Airborne 
Activity in the Cable 
Tray Mezzanine 
under BV1 CR, 
4. Ctoud shine due to 
Conbiinment, 
Engineered Safety 
Features, and 
Refuellng Water 
Storage Tank 
leakage, 
5. CR fi lter shine due 
to Containment, ESF 
and RWST leakage, 
and 
6. RWSi direct shine 

The current 
design and 
licensing basis is 
to be carried 
forward in ,BV1 /2 
Calculation 
UR(B)-487. 

I Release paths de,fined in the 
current d'esign and licensing 
basi:s are applicable. 

D1·r-'!WDM-0103-03 
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Control Room Shielding (Containment Shine) 

24. LOCA dose to From Refe-r@ll.D!! FENOC letter The shielding model Eng1im~ering There have been no siignifica.nt 
control room due ND1MDE:0379, [DIT- developed ln BV1 /2 Judgment plant Changes to the layout and 
to direct shine FPP•0045-00]; Calculation UR(Br arrangement (including 
from Containment 10/20/06 487 Rev O remains maleriats} of ltle Control Room, 

applicab'le. the CREVS filters, the outer 
S&Wcalc wa!Js of ttie Re.iictor 
12241111700-UR(BJ- Containments, the Refueling, 
487, RO including Water Storage T.;mks, or the 
Addendum 1 am;l 2 RWST blologIcal shield walls I since ihe original ·shielding model 

was developed. 
-~ 

Cont.rol Room Shleldlng (Direct Shine from airborne activity in the cable Spreading Area Below Unit 2 CR via Per.etraffons) 

25. LOCA dose- to From Re-ferenc:e 
control room due 
to direct shine 
from Airborne 
Activity irn the 
Cable Spreading 
Area below Unit 2 
Control room via 
penetrations 

26. 1/Q from Unit 1&2 From Reference 
containment 
edges to vent 
chase cable tunnel 
supply intake 
located at the NW 
comer on top of 
Unit 2 Auxiliary 
Bldg. 

FENOC letter See parameter 24 
ND1MDE:0379, [DIT-
f PP-0045-00]; 
10/20/06 

S&Wcalc 
12241 /11700-UR,(B)-
487, RO inciuding 
Addendum 1 arid 2 

FENOC letter From References 
ND1MOE::0379, [DIT-
FPP-0045-00j; 
10120/06 

S&W Calculatlons 
8700-EN-ME-105, 
RO, Addendum 1 
10080~EN•ME-106, 
RO, Addendlum 1 

8V11 calculation 
E:N-ME-105 and 
BV2 Calculation 
EN-ME-100 

-

I 
I 

I 

I 

1 

' 
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27. xlO from Unh 1&2 From Reference 
co.nlainment tops 
to vent chase 
cable tunnel 
supply located at 
the NW comer on 
top of Unit 2 
Auxiliary Bldg,. 

28. x/0 from Unit 1&2 From Ref'erenoe 
RWS'fs to vent 
chase cable tunnel 
supply rntake 
located at the NW 
comer on top of 
Unit 2 Auxiliary 
Bldg. 

FENOC letter 
ND1MDE:0379, [DIT-
FPP-0045-001; 
10/20/06 

S&W C.ilculations 
8700-EN-ME- 105. RO 
Addendum 1 
10080-EN-ME-106, 
RO Addendum 1 

F'ENOC letter 
N01MDE:Q,379. [DIT-
F PP-0045-00); 
10120/06 

S&W Ca1cutatfons 
8700-EN-ME-1105, RO 
Ad.:jendum 1 
10080-EN-ME-106, 
RO Addendum 1 

From References BV1 Calculation 
EN-ME-105 and 
BV2 Calculation 
EN-ME-106 

From References BV1 Calcu lation 
EN-ME-105 and 
BV2 Ca.lculalion 
EN-ME-106 I 

__J 
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- -
Control Room Shioldi119 (D1irect Shine from Airborne Activity In the Cable Tra.y Mezza11ine 13elow U'nil 1 Control Room via Penetrations) 

29. LOCA dose to CR From Reference 
due to direct shine 
from airborne 
activity in the 
CabileTray 
Mezzanine Area 
below Unit 1 CR 
via penetrations 

30. '/)Qfrom From Reference 
containment edge 
to Unit 1 Servioe 
Building intake 
which supplies. air 
to Cable Tray 
Mezzanine 

31 . r/0 from j From Reference 
containment top to 
Unlt 1 SeNlce 
Building intake 
v,hich supplies air 
to Cabte lra,y 
Mezzanine 

FENOC letter 
ND1MDE:0379, [DIT-
FPP-0045-00i]; 
101'20/06 

S&Wcalc 
12241/1 1700-U R(B)-
487, RO incl:udlng 
Addendum 1 and 2 
FEN:OC letter 
N1D1 MD:E:0379, [DIT-
FPP-0045-001] ; 

101'20/06 

S&W Calculations 
8700-EN.ME-105, 
RO, Addendum 1 
10080-EN-ME-106, 
RO Addendum 1 
FENOC lletter 
ND1MDE:0379, (DIT• 
FPP-'0045-00]: 
10/20/•06 

S&W Ca[culatlons 
8700-EN-ME-105, RO 
10/20/06 
10080-EH-M E-106, 
RO 10/20106 

See parameter 24 

From References 

From R,eferences 

BV1 CalClllatlon 
EN-ME-1 05 and 
BV2 Caloulation 
EN-ME-106 

BV1 Calculation 
EN-ME-105 and 
BV2 Calculaoon 
EN-ME-106 

.--
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Control Room Shleldlng {RWST Dlre<:t Shine} 

38. LOCA dose to CR I From Reference 
due to <lirect shine 

FENOC letter I See parameter 24 
ND1MDE:0379, [iDIT-

from the RWST FPP-0045-00}; 
10120/06 

S&Wcalc 
~ 12241/\1700-UR(B)-487, RO includ ing 

I Add@ndum 1 and 2 

ite Boundary Almosplieric Dis-pers ion FaetorS and Brt1athing Rates 
Offsite EAB FENOC letter Exclusion Area 
atmospheric 0-2hrs:1.04E-3 (U1} ND1MDE:0379, rorr- Boundary 
dispersion factors 0-2hrs:1.25E-3 (U2} FPP-0045-O0): o to 2 hours· 
(Sim~) 10120/06 1.04E-3 (BV1) 

LPZ 1.251:-3 (BV2) 
O.S hr: 6.04!E-5 !ERS-SFL-96-021 
S-24: 4.331:-5 Low F'o~ulation Zone 
1-4days: 2.1 OE-5 0 to8 hours: 
4-30 days: 7.44E-6 6.04E-5 

B to 24 hours: 
4.33E-5 

1 to4 days: 
2.10E-5 

4 to30 days: 
7.44E-6 

40. Offslte Breathing 0-8 hrs; 3.5E-4 FENOC letter o to 8 hours: 
rates (m3/sec) 8-24 hr: 1.8E-4 ND1MDE:0379, [DIT- 3.5E-4 

1-30 days: 2.3E-4 FP P-0045-00); 
10120/00 8 to 24 hours: 
RG 1.183 RO 1.8E-4 

1 to 30 days: 
2.3E-4 

BV112 CalculatiOn 
ERS-SFL-96-021 

BV2 UFSAR 
Table 15.0-11 

NIRC Regulatory 
Guide 1.183 I 

DIT-BVDM.O I OJ-OJ 
Page:24 of 26 

i 
i 

~ ij 



 

 
P

g A
tt4-24 of A

tt4-36 

C
A

L
C

U
L

A
T

IO
N

 C
O

M
P

U
T

A
T

IO
N

 
 

N
O

P
-C

C
-3

002-0
1 R

ev. 05
 

 
 

C
A

LC
U

LA
T

IO
N

 N
O

.:  10080-U
R

(B
)-487 

 

R
E

V
IS

IO
N

: 3 
 

  
 

  

 

Proprietary Inform
ation in [      ] R

em
oved 

L-SH
W

-BV2-000240 N
P-Attachm

ent 2 

32, x/0 from RWST I From Reference FENOC letter -· From References BV1 Caloulat1on 
vent to Unil 1 NID1 MD:E:0379, [DIT- EN-ME-105 and 
Service Building FPP-0045-00); BV2 Caloulat1on 
intake which 10120/06 EN~M'E-106 
su,pplles air m 
Cable Tray S&W Calculations 
Mezzanine 8700-EN-ME-105, RO 

10120/00 
10080-EN-MIE-106, 
RO 10/20/06 

Control Room Sflletdlng (Cloud shtne from Containment leakage, ESF leakage, and RWST leakage) 

33. LOCA dose to CR From Reference FENOC letter See parameter 24 
due to direct shine ND1MDe:0379, [DIT-
hum th e cloud FPP-0045-00); 
surrounding the 10120/08 
CR (include.s S&Wcalc 
Containment, ESF 12241 f1 170□~UR(B)· 
andlRWST 487, RO including 
leakage) Addendum 1 and 2 

I 

-

-
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Controll Room S'hieldl111g (Intake Fiilter shine kom Containment ~akage, ESF leakage, and RWSJ leakage) 

34. LOCA d'ose to CR From Referenae FEINOC letter See parameter 24 
due to direct shine ND1 MDE:0379', !Off-
rrom the CR F P,P-0045-00J; 
Ventilation lnlake 1I0/20J06 
filter S&Wcalc 

112241/1 1700-U R(B)-
487, RO includ ing 
Addendum 1 and 2 

- 1--
35, CR HEPA fi lter FENOC letter !3V1 HEPA Filter 6V1 Drawing 

dimensions: ND1MDE·0379, !Oil- 1VS-FL-3: 10.001-0222 
FPP-0045-00J; 24" X 2A" X 11,5" 

Unit 1: HE?A Fitter Tray; 10120/06 BV1 Specification 
24 X 24 X 11.5 in. BVS-367 

Specification tor 
Unit 2: 27-1/2 X 25-3/4 X 7- Venlilation Filter BV2 HEPA Filter BV2 Vendor 

3/4 In. Assemblies 1BVS- 2HVC-FL 1A253A&B: Manual 2510.800-
367 & 2BVS-157 24• lC 24" X 111.5" 157-002 
DlCo Owg. No, 
8700-10.001-0222 FENOCStock 
S&WDrawing Item 9735047 
2010.800-157-003 

As noted in parameter 24, there 
have been no signifjca.nt plant 
changes that wou Id affect lhe 
,ongJnal sh.leldlng moclel; 
however, the dimensions of the 
BV2 HEPA fi lters have been 
updated as specified ln 
parameter 35 and the 
Information reg•arding the 
shield ing between the HEPA I filters and the Control Room has 
been updated in parameter 37. 

j 

I 
I 
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f36.Charcoa1 
I ra,sidence time 

I 

o.w sec. 
(minimum) 

FENOC letter 
ND1MDl:.0379, [DIT-
FPP-0045-00); 
10/20/06 

R.G. 1.52, 7f1!76 

Minimum of0.241 
seconds (BV1) 

Minimum of 0.25 
seconds (1BV2) 

BV1 Drawings 
10.001-0222 & 
10.001-0363 

BV1 Procedure 
1CMP-44VS-FL-2· 
1M 

BV1 UFSAR 
Table 9.13-2 

ENOC Stool< 
Item 100075371 
(direct inspection) 

BV2 Specification 
BVS-157 

FENOC Stock 
Item 9735717 

BV1 charcoal! filler 1VS-FL-2 
oontarns three drawers with two 
beds per drawer. The exposed 
face -of one side of a drawer is 
estimated to be 25.5" x 22.75", 
with a 2• bed. The maximum Row 
rate is 1000 ofm. Thus, 0.241 
seoon.ds is the minimum time. 

WECTEC Notes: 
Per Regulatory Position C.3 i of 
NRC Regulatory Guide 1.52, 
Rev 2, the adsorber system 
shoutd be designed for an 
average atmosphere residence 
time of 0.25 seo per 2 inches of 
adsorben,t bed. 

Per p.aram.eter 8, U1e ventilation 
flowrale through the CREVS 
filters ranges from 800 cfm to 
1000cfrn. 

WECTEC Notes: 
Based on the data presented in 
doouments listed below, It is 
concluded that this minor 
deviatfon from the required 
residence time of 0.25 sec has 
minimal impact on tha fitter 
efficiency used in safety 
anafyses. 

Ref. 2 d~vefoped a correlation 
for preaicti 119, the effect of 
various operating and physical 
parameters on the penetration of 

I radioiodine in, charcoal lilteirs. 
The "cl)ange· in the penetration 

_ for the face velocity represented 

DJ'f-BVDM-0103-03 
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37. Concrete wall 2·0· FIENOC letter 15" (BV1 - Control BV1 !Drawings 
thickness between ND1MDE:0379, l[DIT- Room floor slab RB-0017 J & RC-
CR HEPA filter FPP-0045--00]; above 1V~f'L-3) ooosc 
and CR 10/20106 

12" (BV2- one 12• BV2 Drawing RB-
Drawing No. 8700- wall between 2HVC- 0039A 
RC-SC-13 Service FL i A253A & B and 
Building Slab Plan at 
EL.735'6» OUlllne 

CR Computer Room) 

by the residence time of 0.241 j sec when compared to th1:i 0.25 
sec, is ~3.6% which is a minimal 
impact on lhe filter removal 
efficiency. 

Ref. 1 Table 3 presents a darta 
set that demonstrates that f.or 
high filter efficiency the effect of 
face velocity over a wide range is 
small. 

Ref. 1 : 'Research on Removal of 
Radioiod ine on Charcoal" by Li 
Wangchang; Huang Yuying; 'itf al 
1/1/1993 and located in INIS 

Ref. 2: "Correlation of 
Radioiodine Efficiencies 
Resulting .F rom a Sta11C1antized 
Test Program for Activated 
Carbons· by RD.Rivers, et a/ 
MF, Session 8, 12111 Air 
CfeaninCJ Conference 
The BV1 HEPA filter is located in 
the BV1 Service BuiJding 011 
Floor EIEtvalion 713'-6". 

The 12" thick wall between the 
BV2 HEPA filters and the CR 
Computer Room has no door. 
There is also a, 12' thick wall, 
with a door opening, that 
s~parales the CR Controls Area 
from lhe CR Computer Room. 
The BV2 HEPA fi lters are 
stacked one on top of ~he other 

I and located in the BV2 Conlrol 
Building on Floor Elevation 735'-
6". 
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Control Room Shleldlng (RWST Direct ShJ:ne) 

38. LOCA d?se to 9R I From Reference I FENOC letter I See parameter 24 
due to chr-ect st11ne ND1 MDE:0379, [DtT-
ltom the RWST FPP-0045-00}; 

10120106 

S&Wcak: 
~ 12241111100-UR(B)-

467, RO including 
Adderndum 1 and 2 

ite Boundary Almosplleri.c Dispersion FactorS and Breathing Rates 
9. Offsite EAB FENOC letter Exclusion Area 

atmospheric 0-2hrs:1.04E-3 (U1} ND1 MD'l::0379, roJT- Bour:idary 
dispersion factors 0-2hrs: 1.25E-3 (U2} FPP-0045-00); 0 to 2 hours· 
(sfm3) t0/20/0S 1.04E-3 (BV1) 

LPZ 1.25E-3 (BV2) 
D-8 hr: 6.04E-5 ERS-SFIL-96-021 
8-24: 4.33E-5 Low Population Zone 
1-4days: 2.1 OE-5 0 to 8 hours: 
4-30 days: 7.44E-6 6.04E-5 

8 to 24 hours: 
4.33E-5 

1 to 4 days: 
2.1QiE-5 

4 to JO days: 
7.44E-6 

40. Offslte 8reathfng 0-8 hrs: 3.5E-4 FENOC letter a to 8 hours: 
rates {m~/sec) 8-24 llr: 1.8E-4 ND1MDE:0379, [DIT- 3.SE-4 

1-30 days: 2.3E-4 FPP-0045-00); 
10120/06 8 to 24 hours: 
RG 1.183 RO 1.8E-4 

1 to 30 days: 
2.3E-4 

BV1 fl. CalculatiOn 
ERS~SFL-96-021 

BV2 UFSAR 
Table 15.0-11 

NRC Regulatory 
Gurde 1.183 

I 
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References for Table E 
1. BV1 Updated Final Safety Ana1ysls Report, Rev 30 
2. BV1 Licensing1 Reqllirements Manual (including Bases), Rev 101 
3. BV1 Caloufation CR-AC-1, Rev 0, Volume of Control Room Area Air Conditioning Spa.ces 
4 . BV1 Calcufation DMC-3171, Rev 0, Verification of Control Room Area Volume 
5. BV1 Calcufation EN-ME-1105, Rev 0 including Add 1, Atmospheric Dlspersion Factors (X/Qs) at Control Room and ERF Receptors for Unit 1 Accident 

Releases Usi.ng lhe ARCON96 Methodology 
6. IBV1 Drawing LSK--021 -001 K, IRev 5, Logic Olag.ram -Air Co11ditio11ing and Refrig:eralion - Control Room 
7. IBV1 Drawing RA~0020A, Rev 10, Floor Plans Main Entrance & Control Room 
8. IBV1 Drawing RB-0017J , Rev 18, Air Conditioning Plan - Conlrol Room Service 8uildin9 
9. IBV1 Drawing RC-0008C, Rev 13, Slab Plan al Elevallon 735'-S" Out1i11e Service Building 
10. IBV1 Drawing RE-0001U, Rev 39, 120V AC Vrtal Bus - I One Line Diagram (Red) 
11. IBV1 Drawing RE--0001AA, Rev 36, 120V AC Viilal Bus - II One Line Diagram (White} 
12. BV1 Drawing RM..0444A-004, Rev 15, Valve Operating Number Diagram, Control Room Area - Air Conditioning System 
13. BV1 Drawing 10.001-0222, Rev B, Con~rol Room, Emergency Filter 
14. BV1 Procedure 1 Bvr1 .1.2, Rev 25, Engineered Safety Features Time Response Test 
15. BV1 Procedure 1 CMP-44VS-FL-2-1 M, Rev 2, Control Room Emergency Outside Air Filter Replacement 
16. BV1 Specification avS-0367, Rev 3 through and including Add 3, Specification for Primarry Venlila~ion Filter Assemblies 
17. BV1 Specification BVS-0431, Rev. 2, Central Station Air Handring Units and Heating and Venti lation Units 
18. BV1 Vendor Manual 10.001-0644, Rev. N, Cenlral Station Climate Changers Instal lation and M'alntenance Manual 
19. BV2 Updated Final Safety Analysis Report, Rev 23 
.20. BV2 licensing Requirements Manua.l (including Bas.es), Rev 92 
21 . BV2 Calculalion 8·029A, Rev 0, Gon~ol Room Ventilation Sys~ern - Freon-22 Concen1ratio 
22. BV2 Ca lculalion B-074, Rev 0, Determination of Cornlrol Room Volume 
23. BV2 Ca lculalion EN-ME-1 06, Rev 0 including Add 1, Atmospheric Drspersion Factors (X/Qs) al Control Room a.net ERF Receptors for Unit 2 Accident 

Rel·eases Using ll'le ARCON96 Me1hodology 
24. 6V2 Drawing RA-00068, Rev 23, Door Schedule & Details 
25. BV2 Drawi11g RB-0039A, Rev 14, Air Conditioning & Ventilation, Control Buildi119 
26. BV2 Drawing R E:-0001 A Y, Rev 13, 120 VAC Vital Bus I One Line Diagram (Red} 
27. BV2 Drawirng RE-0001AZ, Rev 13, 120VAC Vital Bus II One Line Diagram (White} 
28. BV2 Drawtng RM-0444A-0D1, Rev 8, Valve Operating Number Diagram, Control Building Ve:itrlalion System 
29. BV2 Drawing RM-0444A-002, Rev 16, Valve Operating Number Diagram, Computer a11d Control Room Air Conditioning 
30. BV2 Drawing 2010.800-157-003, Rev G, Control Room Air Pressuriza.tion Filter 
31. BV2 Vendor Manual 2510.1 40-179-005, Rev. F, lnsta'llation, Startup and Service Instruments for Carrier 39E Ai1 Handling Units 
32. BV2 Vendor Manual 2510.800--157-002, Rev Y, Installation, Operation and Maintenance Manual-Ventila~ion Filter Assemblies 
33. BV2 Procedure 2BVT1 .1.2, Rev 15, Safeguards Time Response Tesl 
34. BV2 Speclfica!ion 2BVS-157, Fina! Re~ision (21211988}, Specifica~lon for Ventilation Filter A3sembties 
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35. BV1/2 Calculation UR{B)-487, Rev 2. (PendingJ, Site Boundary, Control Room and Emergenqy Response Facil!ty Doses following a Loss-Of-Coolant 
Accident Based on Core Uprate, an Atmospheric containment .ind Alternative Sovrce Tenns 

36. BV1/2 Calcullation ERS-SFL-96-021, Rev 0, RG 1.145 Shon-fem, Accident X/Q Values for EAB and LPZ, based on 1986 - 1995 Observations 
37. BV1/2 Drawing RY-0001C, Rev 2, Site Postulated Release and Receptor Points 
38. BV1/2 Engineering Change Packagei;; for CREBAPS Deletion and CREVS Modification (i.e .. ECP-02-0243-10-01 Rev 5 through ECP-02-0243-ID-09 

Rev 2, plus ECP-02-0243-RD Rev 5) 
39. 8V1/2 Procedure 3BVf 1.44.05, Rev. 6, Control Room Envelope Air In-Leakage Test 
40. BV1/2 Technical Specifications (including Base.s), 6114/2018 
41 Order 200699902 (2017), Perform 3BVT-01_ 44_05 
42. Vendor Report, NCS Corporation, Control Room Envelope In leakage Testing at Beaver Val16y Power Station 2017, Final Report (1131/2016) 
43. FENOC Stock Item 9735047, Charcoal Fdter Tray 
44, FENOC Stock Item 9735717, Charcoal Filter Tray 
45. FENOC Stock Item 100075371, Charcoa'I filter Tray 
46. FENOC Stock Item 10008727, Cambridge Hi-Flo Filter 
47. NRC Generic Letter 99-02, Laboratory Testing of Nuclear-Grade Activated Charcoal (61311999), including Errata {8/2311999) 
48. NRC Regu latory Gulde 1.52. Rev 2 (311978), Design, Testing, and Maintenance Criteria for Post Accident Enginered.Safety,-Feature Atmosphere 

Cleanup System Air Filtr.ition .ind Adsorption Units of Light-Waler-Cooled Nuclear Powe,r Plants 
49. NRC Regulatory Gulde 1.183, Rev O (712000), Alternative Radiological Sou-roe Terms for Evaluating Design Basis Accidents at Nuclear Power 

Reactors 
0. NRC Regulatory Gulde 1.197, Rev o (512003), IDElfTlonstraling Control Room Envelope Integrity at Nuclear Power Reactors 

51. NRC Safe1y Evaluation for Amendments 257 (BV1) & 139 (BV2) for selective implementation of an Alternalive Source Tenn meb:idology for the L~ 
Of-Coolant Accident and the CQnb'OI Rod Ejection Accident, incorporation of ARCON96 methodology for release points associated with the LOCA an(I 
CREA, ellminatlon of 111e Control Room Emergency Bottled Air Pressurization System changes to, the Conirol Room Emergency Ventnation System, 
and a dhange to the BV1 CREVS filter bypass leakage .acceptance lest criteria 

Note: Increasing the current fresh air flow rate (500 cfm) has been requested dvring norma1 operation. Unfif,te-red normal operation air intake flow rates are 
often stated in the BV1 UFSAR and BV2 UFSAR to be 300 cfm (BV1 ) and 200 dm (BV2), or a total of 500 cfm. These UFSAR values are to be changed after 
the Amendmenhi are received. Other documents showing analogous flow rates a~e likewise affecled. 
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~ DESIGN VERIFICATION RECORD 
I . .. NOP-CC-2001-01 Flsv. 00 

SECTION I: TO BE COMPLETED BY DESIGN ORIGIN'ATOR 
DOCUMENT(S}IACTIVITY TO BE VERIFIED: 

DIT•BVDM-0103-03 
(81 SAFE.'TYRELATIEID □ AUGMENTED QUAlJITY 0 NONSAFETY RELATED 

SUPi='ORTINGIREFERENCE DOC>I.JMENTS 

DESIGN ORIGINATOR: (Prim and Sign J!!!J!l _,,;,: DATE 

/)= -- la< T A/..-.,A- . ~__..-.. I - zS- 1'2 
SECTION Ii; TO aE COMPLET2O BfvcRIFIER 

VERIFICATION METHOD (Check QJJe) 

li!;l DESIGN REVIEW (Gomp/eUt Dosign 0 ALTERNATE CALCULATION □ QUALIFICA llON TESTING 
Revit?~v Ctiedrlisf or CalculatiOr! R;eView Ch«liJJ$!) 

JUSllFICATIONI FOR SUPERVISOR PERFORJMING VERIFICATION: 

N/A 
APl?ROVAl: {Print and Sign mm.) DATE 

t'J/A 
EXTENT OF VERIFICATION. 

Cf-.. ak//sl ~rn/' J.J • Dt$•·3," Rt "1/d.W 

COMMENTS, ERRORS OR DEFICIE CIES IDENTIFIED? 0 YES (If NO 
RESOLUTION: (For Altsrnam GalcW:.tionorQua~"flcation Te$ting ooly) 

;VII/ 
RESOL~D iTtand Sign N4!M) 

DATE 

VERIF1ER: (Print and Si9n N:amrt) µt.:1£ Id~~· DATE 

M1'ckl G. LJ,...f,-/eJ J/zg/z,o I 

AAPROVED BY: (Prim aoo S.(gr! MlmeJ 

~ 
, DATE 

/J, SJ:k.c~l.w , / 2'1 /;u,t9 
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~ DESIGN REVIEW CHECKLIST 
NOP-cc-2001.02 Rev. O<I 

i 
i 

~ ij 
OOCUM.ENT1SI TO BE VERIFIED jim:l:udin,g <1o<;umont rvvl$lon ~nd, If !IPPlicable, unit No.): 

DiT- 8V!Jl1- 0!03 - 03 
QUESTION NA Yes No COMMENTS Rl:SOWTION 

1. Were the basic function$ of each structure, system or C1JmJ)()<1ent con$ldemd? ✓ I 

2. Have parlotma11Cfl requirements such ae c.,paeity, ra1ing,, and system output been ✓ COl'ISide!'e<Ji? 

3. Are the .i-p.pllc.ible coot!$, slamlards and reg1.1lat,xy 1e<1;ulremenls ineluding applicat>le I issue a~dlor addenda propedy ldentfied and are their l'e<t\Jlremenlill for design and/01 
material been met or recor,c~ed? 

4. Have design condilions $!.ICll 115 pressure, mmperature, fluid chemistry, ancl 11ollage b99n I specified? 

5. Are lo.id:e su(:h as sejsmic, wind, tflermal, dyl'lalTiiC and fatlgue fadared in ltle design? ✓ 
6. Cooside~ing the applicable loading oondltlons. does an aclequale structural margin of ✓ sa.fely @lliisi for the strength of components? 

7. Have ellYironmental oonclitloni; anUcipatlld during storage, wnstrudion and operatioo 

/ I 
sudl as pressure, lempeniture, h1,1mldlty, soil emsion, run-offfmm slorm w!lter, 
oorroslveness. siie elevation, wind ditee1ion, nuclaar ra-0iation, electromagnetic radiation., 
and duralf.on, of exposure 'bellfl considered? 

e. Have interface requirements includln(I d'efinlllon of the functional and physica1 inlerf-aoeG I involving slmchrres, systems and compooon1$ be,an met? 

9, Have the material requirements inctuding, sLJCh llems as compalil>ilily, eleclrical insulatlor1 I ptopsrtl8s, proleo1ive coating, co1TOsi0n, and fatigue reslstmce been considered? 

10. Have mechanical req,uiremenls 91uch as vibratlon, stress, shock and reaction forces been ✓ 
I 

specified? 

11 . Have structural! requiremenls oovering 5uch items as equipment foundalioos and pipe I auppol1$ been Identified? 
12. I-lave hydraulic reguirement,; wch ,u; p1,1.mp nel positive suction head (NPS'H), a!lowa:tile I ✓ pressu1e drops. and allowable flui.d vetoclm t,ee.n $1)e(:llied? 

13. Ha11e chemistry requirements such as the provi$ions fc1 sanw,ling anc:I the limibitions oo / water chemistry been speciflec:I? 
14. Have electr!ca1 requirements such as source of pewer, sol\.lge, raQeWa)' requiremenls, I electrfoc.il insu1atlon and motor requlrements been sp,eeiried? 
15. Have layout and arr.irigemen.t regulremerns been considlereCI? I ✓ 
16. Have oper.i.tion.;11 requlrem!!'nls under various condilioos, $UCli as plan! s\art\lf), norma:I 

plant operation, J:ilant shutdown, plant emergency operation, special Of infrequent 
operation, and 5ylitem iilbnormal or emerggncy operation been specified? I 

I 
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~ DESIGN REVIEW CHECKLIST 
NOP-CC•2001 •Cl:2 Re\l. 04 

OOCUMENT{S) TO B/e V=RIIFIEO (lncllildlng docum111t re~ision and, lf appUca:tllt, unit No.j: 

i 
i 

~ ij 
DJT- 8V0/1~ o (03 -03 

QUESTION NA Yos I No I, COMMJ:NTS R.ESOUJTION 

17. Have inslrumentatlon and control requ:irement$ ln.e/uding ins-trumerits, controls, amt / .ilarms required for operallon. tes!ing, and maintenance been identified? Other 
requirements sucil as lhe type of lns1irum1mt, irislalled spares, range of measurement, 
arid lol:lltio11 of Indication shoi.lld al:.o be irtoluded. 

18. Have EM!aquato acoe.ss arid administrative conkols been plarm,ed for planl security? I 
19. Han redundancy, diversity. and separalion requirement$ of struc:IJJres, systems, and I componen1s beeri oon$ideried? 
W. Have the fi,ill,JJ$ requlmments of structures , systems, and oom;ponents, inClllding a / de.finilion of those •Blients and accidenw which they must b& desigllllted to vntt,st;ln(I 

been klenlified? 
21. Have test requiremenl.$ i!'lcludfng in-plant lesls, and the conditions under wtiich they will j 'be pe,rtonned beeri specified? 
22. Have accosslbility, maintenallCe, repa&r and in-service insp,ection requl reroonts for the 

pl1mt inducting the cond11ions under wl'llch tihey wil l be performed been Sl)eciflecl? I 
23. Ha'l/e personnel requi~etll$ and ~mllalions including ll'le q~llfiea!lon and l"II.ITiber of 

personn!!1 ava~able for plant operalion, maintenance. testing afild inspectlon and 
permi$$ible p11rsonnel radiation exposure for :!,P4lcifled areas and conditions been, I 
corisidered? 

24. Have lranspor1ablllly 1equirements. SI.ICh ~ size and shiµpirig wei9ht, limitalions and 
✓ lnte.-s!ate Co!Tlmen;e Commission regulation& b~n considered? 

26. Have fire protection or resi.statioe requiremenls been specified? J 
26. Are adeqU818 hand,ing. storage, cleaning and shipping requirernenls specifoed? / , 
27. Have the safety requiremen\$ for preventing undue risk to the "ealth andl safety oOhe I public been, oonside1ed? 
28. Are the specified malerlals, processes, paf1s i!ncl e,ql.Jipment s,ul1able for lhe requr.red / applicatioo? 
29. Have safety requiremenlS for prellllniing persorme'I i11jury inducting such items as 

radiation lumuds, reatricting the uso of d0ngerous materials, escape provisions from 
enclosures and grourtdir,g ,of etectrical equlpmenl beeri oor1&idered? j 

30. Were Ille input$ corredly selected and inoorpo1ated Into lhe design? / 
$1 , Are a&SufT\p.fioris riecessary to perform the desigri activity atlequatety described and I reas.onable? Whl!re necessary, are the assumplioos identified for sub6eq1.1en1 re-

verifications vihen lhe detail.ed desjg:n acliYi1ies are co:m;pletl!d? 
I 

32. AJ9 the apprQlllial.e g1,111lity and quality asf.Urance requiTeml!'nt6 specified? ✓ ' 
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~ I NOP-CC-2□01-02 Rev. 04 

Page J or 3 

DESIGN REVIEW CHECKLIST 

i 
i 

~ ij 
DOCUMENrjSj TO BE VERIBED (lncludi'l!I doc;umonl ....,,s;on and, ii appieable, unit No.): 

orT- 8'/011- oto3-03 
QUESTION NA YM No OOMMENTS RESOLUTION 

33. Halle applicable cons1n.1ction and operatirig experience been considered? ✓ 
34. Have the desi~n internioe requirerneril& been sa1isned? ✓ 
35. was ao appropriate design method used? ✓ 
36. Is lhe output reasonable compared to inputs? ✓ 
37. Ale the specified materials oompalible wilh eaoh olller ood lhe design environmental I conditions to whicll the material win be exposed? 

38. Have adequate maintenance features and requirements been si:,,e<:lfle<l? / 
39. Has lhe design properly considered radiation expos~re to the public and plant personnel? I 
40. Ase the a.cceplar1oe criteria incorporat~d In the desl9n docume;ils suffi~nl to allow I verifiefflion lhat design requiremerrts haYe bee!l misfied? 

41 . Have adequate pre-operational and subsequerit periodic test requlremenls been I appro.pfiately specifiell? 

42. Al'e adequate identilicalion re,quiremerrts specified? ✓ 
43. Are requiremerrts for recora prepara1lo11, review, awroval, reterillon, elc., adequat~Jy I specified? 

44. Have pl'Oteciive coating,; qualified for Oes,gn Basis Aocldenl {OBA) been specified lo / stn.ickres, equipmerrt and oomponents installe<I in the conlainmentldtywell? 

45. Are ltle necessary supporting calo.da1ions complelecl, checked and approved? ( 
46. Ha11& lhe equipment heat load changes been reviewed for impact on HVAC systems? ✓ 
47. IF a computer program was used to obtain Ille design by analysis, THEN has the I program been validated per NOP-SS-1001 and documented to verify the technical 

adequacy of lhe computer results contained in the design analysis? 

4.'I. Haw Professional Erigineer (PE) certificalioo reqliremerrts been addressed and I docul'Mnled where required by ASME Code (II applicable) 

49. Does the design involYe the installation, removal, or revise eoftware/lirmwsre an(!: h.ive ✓ 
I the requirements of NOP·SS-1 001 been addressed? 

SO. Does lhe design invol,e the installation, removal, or chemge to a digital compone.n.t{s) and ✓ 
I 

have the requirements of NOP-SS-1201 been addressed? I 

COMPLETED BY; IP'rlftl and Sign Name) IDATE 
!<-C,i!;ooJSl' ,S ll!SVl!cMaC>11\-,\/()~1t(/w OM! SiCN!i&O,,,, 

11. G-. lJr(n'J ~ ·,11£ 7'/#. 1/Z1th1:11 ,11/ / ADDITlONAL VERIR ER (Prin/ and Sign Name) I DATE 
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FlrstEne!JlY 

FENOC 
Pal!rie<k C. l>ai>•lin!e,'h 
M1111:11ger, Design ~gioeerirll 
pm1,,linchp@f"irnenc:rgy,;orp.el.lnl 

reela Ferguson 
\VECTEC 
720 Universily Ave. 
Norwood, :MA 02062 

DlMD :0739 
January 30, 2019 

Bf;r,,er Valley Powe~ Station 
P.O. BtJX4 

S&ippiP!gf#~ I' A f S.()77 

'F'h ne: 124-682-4~82 
fax: J:30-315-97 17 

BVl & BV2 Compfcte Reao lysis of Dose on!IJel.luences 
For CRE Tracer Ga:s Testing and Other Acceptance Crit:eria Chang 

Design Input Tran mittill D(l' ;B.l:DM-O;tl5-0l for Emergency Respoo: e Fadli!)'. (ERF) 

Dear Ms. erguson: 

Attached is Desi~ Input Transmittal DIT-BVDM-0115-01 which provides jnfonnation for 
evaluating the Emergency Response acHity do e consequences. 

hou.d you have any questions about the attached information, p case ool'.ltact Douglas 
Bl om at 724-682-507:8 or Mike Ressler at 724-682-7936. 

D B/bls 

Attachment 

cc: M. G. Uufried 
M. S. Ressler 
D. T. Bloom 
BVR 

Patrick G. Pauvfa1ch 
Manager; Design Engineering 



 

 Pg Att5-3 of Att5-31 

CALCULATION COMPUTATION 
 

NOP-CC-3002-01 Rev. 05   

CALCULATION NO.:  10080-UR(B)-487 
 

REVISION: 3 
 

 

   

 
 
  

Proprietary Information in [      ] Removed L-SHW-BV2-000240 NP-Attachment 2 

FlrstEne!JlY 

Form 1/2.-ADM-2097.F01 , R.ev 0 RTL# A 1.105V 

DESIGN INPUT TRANSMITTAL 

I 

181 SAIFETY RRATED/ AUG QUAL 
Originating Organization: tl!I • rritlM·Ql l ~:l 
[8]FENOC 

0 NO N•SAFETY RELATED 
Page _ 1_ of _1_ 

0 Other (Specify) 

Beaver Valley Unit: 0 1 02 ~ Both To: Sreeta Ferguson 

System Designation: Vanous 

Englne.e ·ng Cnange Package: NIA 
OrganJzatlon: WECTEC 

I Subject D~n 11ne111t Transmittal for Parameter LlatJ'Ot_Calculatlng_Emergenc~ RueonH IFa_ejJitlL(EBFi 
Dot;!!: C2!;!seg.u1ns;!§ 

status of Information: [S]Approved for Use D Unverified 

For Unverified DITs, No~ification number tra.ckiing verification: 

: Descnption of Information: Safely Analysis ioesign l11puts.? 18]Yw 0No 
Reconciled to Current Design Basis? l'E']Yes 0 NJA 

This DIT provides information required for lhe ,performance of calculating dose consequences at the BV112 
Emergency Response Faoility (ERF). 

Purpose of Issuance: 
This DIT provides information required for the ,perfo~manoe of design basis accident dose consequence carculation 
UR(B)-487. 

SoufCe of Information (Reference, Rev, Title, Localion): Engineering, Judgment Used? □Yes l2$)No 

See attachment to DIT tab e. 

Pr~parer. Preparer Slgnatu e: ~~ Date: ( - ;D-t 1 
Douglas T B om 
Reviewer: Reviewer Signature7'1/....~ r/ ~ Date: I/Jo/ Z(.)/ f 
M. G. Unfrled 
Approver: Approver Signature: 

~ 
Date. 

M. S. Ressler J/3o/2bl1 
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DESIGN INPUT REQUEST FOR UPDATE OiF RADIOLOGICAL DOSE CONSEQUENCE ANALYSES 
BEAVER VALLEY POWER STATION 

TABLE F: Parameter List for Calculatlna Emeraam:.:v Re&Donse Facility {ERF) Dose Conseouences 

I AOR [10080-UR(BJ-487 R1, A.1 & A2] I LAR- Increase in CR lnleakage I 
Parameter I Value I ~eference J Value I Refe1ence l Comment 
General Not.es: 

1. In accordance wilh cu.rrent licensing basis, dose consequences ,in the ERF are Ollly a,ssessed for the Loss-of-Coolant Aocident ( LOCA). As shown in 
the design input table berow, the Techn ical Support Center is located in the ERF. Note th.at u,e, Emergency Operations Facility (EOF) is no, longe.r part 
oUhe ERF as It has been refocated outside of tfl.e 10-m ile radius from lhe ptant 

2_ The critical input parametel's are the XJQ vallues. (Due to highly favorable atmospheric dispersion factors associated with radioactivity 
releases resulting from a LOCA to the ERF, end es demonstrated fn the current Analysis of Record (AOR), ERF habltablllly can be 
demonstrated wfthout taking credit of the ERF slructure/ventilation systems; specif;,;;a/!y, the inhalation and immersion doses are based 
on a semi-in.finite cloud model considering activity release rotes, X!Qs, breathing rate, and occupancy factors.) 

DIT-BVDM•0115..0l 
P11ge 1 of 22 

i 
i 

~ ij 
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ERF ,11nhala.Cilon I Submenion Dose) 

1. Minimum TSC: 84, 150 ft3 FENOC letter ER F recirculation BV1 Drawf.ng 
Emergency N01MD1E:0379; (Dli- v-eotilalion IRA-0060A 
Response Facility EOF: 33, 15'0 ft3 FPP-0045-00]; 10/20,06 envelope with 5% 
(ERF) free volume red'uction: BV11 Drawing 

E.RF: 192 X 164 X 16 ERS-SF!.-95-013, Rev 462, 129 cu ft RMl060F 
ft. (approx.) 11, Attach. 5 

= 5.0138E+05 ftl BV1 Drawing 
DrawJn,g 8700-RA·60A· R.M-0060E 

The Jist6d volumes 1 
should b11 reduced by Drawing 87,00-RM-60iE- FENOC Letter 
5% lo account for 3 ND1 MDE:0379 
fntemaf walls, furniture Drawing 8700-RA"60F-
and equipment, wfr6re 1 
it is oonservatfve. 

The TSC is located within the 
Emergency Response Fa,cility, 
The ERF ssrvices both BV1 and 
BV2. 

ERF rec~rculatlon verlliration 
envellope exolU'des: 
Room 103 (Veslibure). 
Room 107 (cleotrlc), 
Roam 108 (Switchgear), 
Room 108A (C-Ontrol ,Room). 
!Room 1·09A (Medhanica1), 
Room 109B (Mechanical), 
Room 110 (Battery} , 
Room 112 {Service Dock}, 
Room 113 (Ctilical Reoocds Vaul I), 
Room 114 (Storage), 
Room 1401 (Corriclar)., 
Roam 146 (Vesllbule), 
Room 147 {Water Trea!lment), and 
Equ ipmenl Court, 

This Dff continues to include 
parameter values designated a,s 
the EOF, even though Emergency 
ResPOnse Organization personnel 
assigned to the EOF report to an 
offsite location. 

The listed volumes llav~· beBn 
mduced by 5% to 1;1ccocmt for 
internal walls, furniture and 
equipment 

DIT •BV DM-0115--0 l 
Page 2 of 22 
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2. ERF ventilation During a OBA, Ille FENOC letter A sing,e outside air 
intake design ERF [:s manually ND11MDE:0379; [DIT• intake supplies the 

isolated and placed in FPP-0045•00]; 10120106 normal ventilatfon 
recirculaHon made for ~he occupied 
through a second train DLC Cale. ERS-SFL-95- portion of the ERIF. 
of f,ilters consjsling of 013. R1, Atta.c!hmsnt 2 Fresh outside air 
a pre-filter, HEPA and EPP/IP 1.4, R15. supplyrng normal 
cllarcoal filter. Attachment 1 venlilallon passes 

Drawing1 8700-RM-S0E.J through p:refilter 
1VS-FL-39 arid 
HEPA fiifter 1VS-
FL-40 before being 
circulated. 

During an 
emergency, the 
l:RF normal 
outside air intake Is 
manually isoPated, 
and Ille ventilation 
system is placed in 
recirculation mode; 
lhe recirculated a.Ir 
is passed Uu-oug h 
prefilter 1VS-FL-U , 
HEPA filler ws. I FL-42, charcoal 
filter 1VS-Fl -43 , 
and HEPA fi lter 
1VS-FL-44. 

BV1/2 Procedure 
1/.2~EPP-IP-1 .4 

BV1 Drawing 
RM-O060E 

TER-009012 

Pr,efiH.e:r 1VS-FL.-39 and HEPA 
fi lter 1VS-FL-40 are located in 
Room 112 (Service Dock). lihe 
charcoal and the downstream 
HEPA fi lt,er media have been 
removed from the intake filler 
train. 

IPrefilter 1VS-FL41, HEPA filter 
1VS-Fl-42, charcoal fil ter 1VS-FL-
43, and HEPA filter 1VS-F!.-44 are 
locateo in Room 109B 
(Mec'hoa nlcal). 

DIT-BVDM-Ol.15-01 
Page 3 of 22 
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' 3. Maxim um norma1 ERF lntake flow: FENOC letter 
operation ERIF 3800 elm +10%, -1 0% ND1MD:E·0379; [Dll-
ventilation rntake FF',P-0045-00); 1 0/.20/06 
ffow rate 

TER 9012 
Drawing 6700-RM-601::-3 

Maximum Unfiltered 2090 cfm 1BVT 1 . 58.6, lss, 3, 
in1eak.age white on Rev 7 
normal ope,ralion. 
taken as 50% of the Current destgn basis 
maximum inlake based on DLC Cale. 
t1owrate. ERS-SFL-95-013, R 1, 

Attachment 3 

Maximum norrnaI1 NUREG-0800 
ERF ventilation Sectfon 64 
intake, flow: 
4180 cfm IFENOC Letter 
(3800 crm +10%) IND1MDE:0379 

Maximum normal Activity Summary 
EIRF ventilcition Report dated 
unfiltered 11 112211995 
in leak.age: attached to BV1 
2090 crm - 50% of historical 
1(3800 cim + 10%) Calcula1Jon ERS-

SFL-95-013 
See item 11 . 

TER-009012 

BV1 Procedure 
1-MSP-M-58-300 

A normal venlil.alion Intake flow of 
2200 elm with one fan running LS 
established in TER-009012, 

DIT-BVO M-0115-0 
Page4 of 22 
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4. Norma:) intake Hl:FIA 99% for a.11 p.articiu lat.Q FENOC letter Fillers are not 
filler removal ND1MDE;0379; l[DIT- credited for any 
efficiency FPP-0045-00J; 10/2,0106 reduction wihen 

cal cu lailing1 the 
18VT 1 58,6, l'ss. 3, inhalation dose .. 
Rev. 7 

To maximize the 
inla.l<e fl lter shone 
wh@n ca.lcu1artingi 
the direct shine 
dose, 100% 
efficiency is to be 
used for lhe inlake 
fi lters. 

To maxim~ the 
~rcu lation filter 
sh ine when 
calculating lhe 
direct shine dose, 
0% efficiency is to 
be used for the 
intak.e fillers. 

(Se.e parameter 
12.) 

Bounding 
approach with 
cons-ervative 
assumptions 

ERF venfijalion filters are not 
included in the BV Technical 
Speoification 5.5.7 Ventilation 
FIiter Testing Program. 

DIT-BVDM-0115-01 
Page 5 of 22 
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I 5. Maxf.mum ,Delay trme Manual: 30 m.in. post- FENOC letter a. Maximum of 30 BV112 Procedure 
following a LOCA LOCA ND1MDE:C1379; [DIT- mfnutes post-LOCA 112--EPP-111P-1.4 
a.ssociate<I with: FPP-0045-00); 10/20106 to m1:1nually isolate 
a. ERF isolation and Intake dampers and 
b. inrualiion of EPPIIP 1 .4, Rev, 15, reaijg n dampers lo 
emergency Attachment 1 lhe recirculation 
ventilation palh 

b. Between 30 and 
,eo minutes post-
LOCA to start a 

' second fan while fn 
the emergency 
(iecirculation) 
ventilation 
alrgnment 

I 

I 

These steps are included in the 
Tecilnlcal Support Center 
activation procedure. 

1F'er Attachment A of procedure 
1112-EPP-IP-1 .4, the ERF 
Vent~a.tlon System is to be 
isolate<! by Security personnel 
immediately after they have 
eslabllshed the ER·F Emergency 
Access station. This will realign 
lhe system to the recirculation flow 
path . Thirty minutes is a 
re.-i,sonable allowance for fohe time 
needed lo aooomplish tnis action. 

The TSC should be activated as 
soon as poss[ble, bul in all casl3's, 
within 1 hour of an ALERT or 
higher cl<'l~ification. 8V will 
continue to maintain an E.RO and 
notification system which will have 
the objective of mee~ing the 30160 
minute res;ponse time criterfa 
specified In NUREG-0654. It is 
recogrnized that 1 00% slaff 
augmentatron, within 30 minutes, 
may not be achievable under au 
circumstances. The onsite staff 
shall be augmented as soCJlll as 
reasonably achijevable. F'er 
Attachment A of the implemenling 
proceaure. a second ventilation 
fan is to be started by ERO 
personnel. Sixty minutes Is a 
reasonable 1:1'11'owance for Ul is 
aclloo. 
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6. M'ax U nflltered 75 cfrn FENOC letter 75 ctm 
inleak.ag:e al ERF ND1MD'l:=;0379; [DIT-
structural joints, FPP-004&-00]; 10/20/06 
doors, an.d roof 
penetrations a'bove Various measurements 
the ERF IEM 11 1,490 
{Emergency modaj 

7. Max Unfiltered a, 10 cfm IFENOC lelter a. 10 cfm 
in'leakage at doors IN D-1 M DE:0379; IDliT-
(Emergency mode): b. 5 cfm FPP·0045-00E; 10/20J06 b. 5 cf,m 
a. due to in9ress / 

egress SRIP 6.4 
b. leakage at TSC EM 111490 

north extenior 
door 

IFENOC Letter 
ND1MD!;:0379 

EM-111490 

I 

NUREG-0800 
Section 6.4 

AEC Regulatory 
Guide 1.78 

FENOC Letter 
NID1 MDE: 0379 

EM-111-490 

Assume o1osesl (nortlh) wall as lhe 
location of this 75 cfm (rounded ,up 
from 74.97 cfm) lnleakage. 

Assume 10 CITTl for ERIF building 
ingress/egress, which is similar to 
Ille approadh used for IBV1 /BV2 
Control Room ingress/egress. 

Ass.ume 5 cfm (rounded up from 
4.84 cfm) inle-akage at door 119J4 
on lhe norlh side of the- building. 

Upon arrival. Emergency 
!Response Organl:zat[on personnel 
enter the ER.F via the emergency 
entrance ( door 11212) on the 
south side of the buill:ling, stop to 
perform ai personal frisk if 
requ ired, and, after badging 1in, 
proceed through door 112/1 Into 
Room 143 (Corr,ldor), whroh is part 
of lhei ventilated occupied space. 

DIT-BVDM-0115-01 
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8. Max U nflltered 20 c,fm FENOC letter I 20 cfrn 
inleakage flow at NID1MDE.:0379; [DIT-
ERF emergency FPP-0045-00]; 10/20/06 
ven1tila!ion intake 
damper and at the Assumption based on 
suctlon duct engineering judgement, 
lbetween the filte,r consideling measured 
anjj the fan (after damper leakage in other 
manual shift to HVA:C systems of 
redrou!alion mode, comparable duct sizes. 
i.e., lnleal<age pcWt 

' 
shut damper Drawing 6700-RIM-601:-3 
resullingi in EPP/IP 1.4, R 15, 
unfiltered' inteakage Attachment 1 
into the ERF area). 

9. Min IERF exhaust SOOcfm FENOC letter aoo crm 
fan EFT 1 capacity N D1MDE:0379; (DIT • 
(runs when ERF is FPP-0045-00]; 10/2,0/06 
in emergency mode) 

Drawfng 8700-RM-60E..3 

FENOC Letter 
N01MDE:0379 

Assumption based 
on engineering1 
judgement, 
considering 
measured damper 
leakage in other 
HVAC systems of 
com.parable duct 

· sizes. 

BV1 Drawing 
RM--0060E 

BV112 Procedure 
112-EPP-IP-1.4 

I 
FENOC 1Letter 
ND1MDE:Q379 

BV1 Drawing 
RM-0060E 

Intake ~ow is secured by dosing 
the intake damper. This inleakage 
is localed at the IE1RF ventilation 
intake. 

\Nhen the normal startup of the 
ERF ventilation syst.em is 
perfosmed, Exhaust Fan No. 2 
(1VSE-F-13), is placed in 
operation. The fan is located a.t 
the oe,illing of Room, 107 (Ellectric) 
near Ille southeast corner. Its 
operation , however, wm result In 
equivalent unflltersd inleak~e. 
Assume the location to be at the 
worst-case x/0 {i.e , at the ERF 
north wall). 

DIT• BVDM-0115-01 
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10. Max Total unfiltered 910 cfm FENOC letter 910 cfm 
ln lea.kage inio the ND1 MDE:0379; (DIT-
ERF during FPP-0045.00); 10/20/06 
emergency mode 

Engineering judgement 
based on parameter# 6, 
7, 8, & 9 varues 

11 . ERF emergency 3800 c.frn (see motet at FENOC letter 7200 cfm + 10% 
ventilation maximum par, #22) ND1 MDE:0379; [DIT- (for uncertainly) as 
recircutation flowrate ± 10% (for FP P-0045-00J; 10/20/06 a bounding, 
ba5ed ori charcc:ial unoertai nty) maKimum fiowrate. 
residence lime 8700-RM.60E-3 Tliis is not based 

8700~RM-60K-3 oncharooal 
residence lime. 

DLC Cale ERS-SFL-95-
013, Rev 1. Attachment See item 3. 
3 

I 

CR 02-02630, CA16 

' 

I 
I 

FENOC Letter 
ND1MDE;0379 

Engin eerln 9 
judgement based 
011 tile values for 
parameters 6, 7, 8 
and 9. 

FENOC Letter 
ND1 M0E;0379 

BV 1 Drawing 
RM•0060E 

BV 1 Drawing 
RM~0060K 

EM-11 1490 

TER-009012 

Tl'le air handler draws air from 
areas internal to the ERF (but 
external to the TSC) and passes 
the air through the reciroula~iori 
filter and ttlen supplies the ai r to 
various locations in Ule occupied 
portions of the ERF. 

The rated now ~llroug,h a s.ingle 
AAF AslroCel I HEPA filter Is 1050 
scfm at 1.0" w.g. For a 2x2 array, 
lhe rated flow is 4200 scfm. The 
rated flow through a single Farr 
NPP-1 charcoal filler tray (or 
equivalent model) i1:1 333 cfm. for 
a 2x8 array, the rated flow is 4000 
chn. l hu1:1, the nominal rated flow 
through this filter train is 4000 cfm. 

As a datapoint demoristrating ~e 
capacity or two fans ,n operaliori, 
EM-1 11490 (1/21/11998) measured 
7156.3 cfm with t>oth fans rurining 
and Ian speeds set to 8.75. 

A maKimum emergency \lentila.tion 
recirculation flow with two fans 
running of 7200 cfm is established 
fn TER-009012. 

DIT-BV DM-0115--0 l 
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112. Recircu lation filter Charcoa1 rnw: .:99% FENOC letter 
rEJmoval efficiency of halogenated ND1MDE:0379; !DIT-
test acceptance hydrocarbon tested in FPP-0045-00]; 10/20106 
criteria place per ANSI N510-

1975. 1 IBVT O 1 , 58.06, Issue 3, 
Rev 7, 101'26/D0. Secli□n 

Charcoa I filter: ~95% VIII , Acceptance Criteria 
witfl radioactive methyl A.1 , 2,&3 
iodiine tested per 
ASTM D3803-1989, GL 99·0i2: 

HEPA filter: 99% for DLC Cale. ERS-SFL-95~ 
all particu late 013, Rev 1, Attachmefll 

3 

Note: GL 9~2 
recommends a safety 
factor of 2 for charcoal 
fi lters in DBA analysis. 
FE NOC has determined 
that this factor shall also 
be applied lo HEPA fil ter 
efflcfency. 

13. Margin used 011 a:11 :t 10% FENOC letter 
ERF ventilation J ND1MDE:0379; fDIT-
recirculation design FP P-0046-00]; 10/20/06 
flows 

14. E:RF breaUling rate 3.SE-4 m3/s FENOC 1,etter 
ND1MDE:0379; [DIT-
FPP-0045-00]; 10/20/06 

R.G, 1,183 Rev, 0 

Filters are not Boundling 
credited for any approach with 
reduction when conservative 
calculating lhe assumptions 
inhalation dose. 

To maximtz.e ltle 
reoircu lation fi lter 
shine when 
calcu lating Ille 
direct shine dose, 
0% efficiency is to 
be used for the 
Intake fi lters and 
1 00'% efficiency i& 
to-be used for the 
recircu lation filters, 

(See parameter 4.) 

:t 10% FENOC letter 
ND1MDE:0379 

3.SE-4 rrrJ/s FE NOC letter 
ND1MDE;0379 

NRC Regu lat'ory 
Guide UB3 

ERF ventilation filters are not 
included In the BV Technical 
Specification 5.5.7 Ventilation 
Filter Testing Program. 

Not req ulred If the q,uoted ftow 
includes measurement 
uncertainty. 

Assumed value is simi!arto that 
u:sed for Ule BV1IBV2 common 
Control Room analysis. 

DIT-BVDM-0115-01 
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15. ERF occupar1cy 0-24 hr. 1.0 FENOC letter 
factors 1-4 day 0,6 NO1MOE:0379; [DIT-

4-30 day 0.4 FPP..0045-00]; 10/20/06 

R.G. 1.183 Rev 0 

16. ERF dose A. lrlha!ation and FENOC letter 
ae.sessrnent bases immersion dos&$ ND1M1DE:0379; [DIT-

to lbe based on a FPP-0045°00]; 10/20/08 
semi-infinite cioucl 
model considering 
XJQ, breathing 
rate, and 
occupancy factors. 

B. Direct shine doses 
to be based on 
ERF ventilation 
,design plus !:=RF 
proximity to lhe 
oontainiment and 
RWST 

J 

Oto 24 hours 1.0 
1 to4days 0.6 
4to 30 days 0.4 

A_ Inhalation and 
immersion 
doses to be 
ba~d on a 
semi-infinite 
cioud model 
considering 
X/Q, breathing 
rate, and 
occupancy 
factors . 

B. Dir•ect shine 
doses to be 
based on eRF 
venlilation 
design plus 
ERF pro~imily 
to lhe 
Containment 
afld Refueling 
Water Storage 
Tank_ 

FENOC Letter 
ND1 MDE:0379 

NRC Regulatory 
Gulde 1.183 

FENOC Letter 
ND1 MDE:0379 

As-sumed values are similar to 
th.ose used for tile BV1/BV2 
common Con1rol Room analysis. 

DIT-:BVDM-0:1.15-01 
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ERF Shle'ldllilg (Genera1) 

117. Release paths to be Direct Shini! lQ E,RF: FENOC letter 
:i addressed for the NID1MDE:0379; (DIT-
' LOCA direct shine - Conta inment FPP-0045-00]; 10120106 

analysis Shine 
- Penetration Shine 6700-RM-SOF-2 

due to Airborne 
Activity (See 870O-RA-6CIC-1 

I 

comment) 
- Cloud shine due to 8700-RA-OOA-2 

Containment, 8700-RM-60C-1 
ESF, and RWST 
back leakage 8700-RA-OOB-1 

- ERF filter shine 
due to 
containment, ESF 
and RWST back 
leakage (intake 
and reci rcura~ion 
fi lters) 

- RWST dnreci shine 

Direct Shine to 
.EBE: 

- Comainment 
shine 

- Penetration 
shine due to 
airbom e activity 

- Cloud shine 
due to 
Containment, 
Engineered 
Safety 
Fea~ures, and 
RWST 
leakage 

- ERF intake and 
recirc1.dation 
fi lters shine due 
to 
Containment, 
ESF, and 
RWST leak~ge 

- RWSTdirect 
shins 

FENOC Letter 
NID1MDE:0379 

BV1 Drawing 
RA-0060A 

BV1 Drawing 
RA-00608 

BV1 Drawing 
RA-O0OOC 

BV1 Drawing 
RM-0060C 

BV1 Draw.Ing 
R.M-0060F 

OIT-BVl)M-0115-01 
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I IERF Bulk Shield[~ 
' 18. EIRF Walll thickness 

and density 
Double layer of 8-ln. 
,concrete block (2.19 
•glee) and 8-tn. ribbed 
block, augmented to 
·68181' of the NMh Wall 
wl~h EOF wan. and 65' 
of West wa II wilh 
counling room and 
dosimetry lab, 
shielding wall~ 

Fe.NOC letter 
N01MDE:0379; [DIT-
FPl?-0045-00]; 1 0/20106 

Drawing 8700JR.M30Ma1 
and 
8700-RA-GOA-2 
DLC Care ERS-SFL-.83-
010 

Exterior Walts - l FENOC Lette 
Minimum of d'ouble I ND1MD:E'.0379 
layer of 8" concrete 
block ,and a• ribbed I BV1 Drawing1 
blook. with some RA-0060A 
walls oonstructed of 
either a1 oomblnecl BV1 Drawing 
20" thick reinforced RA-0060E 
concrete and 4'' 
solid ribbed block BV1 Drawing 
or 2'-0" thicl< RA-OOOOG 
reinforced 
concrete. Material BV1 Drawing 
density is assumed RA•0060M 
lo be 2.19 g/c<;" 

BV1 Drawing 
RC-OOOOJ. 

BV1 !Drawing 
RS-0060:0 

BV1 Ca lculalion 
ERS-SFL-.83-01I0 
(historical> 

As notecl in BV1I historical 
calculation IERS-SFL-83-01 0, "the I f 
TSC [exterior1 walls are comprised 
of two courses of concrete bloci< , 
ea.ch a nominal 8" thick. and 
hollow. The outer course is Roya1I 
Rib block having cast-in ribbing on 
the outside surface. The inne 
,course is standard hollow block. 
_,. ~he equ ivailent lhlc;kness of ~ 
standard block is 3.77 inches. The 
equivalent tllickiness of the Royal 
Rib is4 .85 Inches. There a.re 

inforclng rods and a O. 375 layer ] f 
of mortar between the courses. 
The block density is 2. 19 gfcc .. " 
The walls for Room 120 
(Emergency Operations ,Room) 
are oons;truded or thicker 
oonoreta. 

!:RF door 11914 is d!escri bed as a 
pair of 2'-6' x 7'-1 O" x 1¾" doors o· 
hol low metal construction with 
polyurethane core; th is door is 
located on the nol1h wall, which 
wm allow a line of sight to tfl& BV2 
Containment. 

Direct shine tllrough other doors is 
shielded lby concrete porticos and 
double-door vestibules. 

No other significant waU 
penetrations facing eitfler the BV1 
ContarnmentlRWST or the BV2 I Containment/RWST exist. 

DIT-BVDM-01 il.S-0 ii. 
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19. ERF roof thickness 6.75-i11. struotural FIENOC letter In general, ~he ER!F 
and density concrete (2.4 glee) ND1MDE:0379; [DIT- roof is constructed 

poured on a 2.0-in. FPP-0045-00]; 10/20/06 of 6. 75" s~ructural 
epicore metal dsck, 110 concrete- poured on 
significant roof 8700-RMlOG-1 an eplcore metal 
penetr.;itioris. DLC Cale. ERS-SFL~83- deck that is 0.0358" 

010 thick (20 gauge), 
Material density Is 
assumed to be 2.4 
gfcc. 

20. D.istance from 1194 ft FENOC letter BV2 Containment 
containment ND1MDE:0379; [DIT- C-Oordinates: 
centerUne to TSC Derived from u~2 FPP-0045-00]. 10/2•0/06 E8125, N3910 

Contajnmem and ERF 
coordinates ERF (TSC) 

Coordinat~: 
E9200, N3500 

1150 ft 

FIENOC Letter 
N1D 1 M DE:0379 

BV1 Drawing 
RA-00608 

BV1 Drawing 
RA-0060G 

BV1 Drawing 
RM-0060C 

BV1 Drawing 
R.S-OOOOB 

BV1 Drawing 
RS-00600 

BV1 Ca:lculalion 
ERS-SFL-63-011 O 
(In istorical) 

FENOC Letter 
ND1MDE:0379 

BV1 Drawing 
RY-0060G 

BV1f2 Drawing, 
RY-0001C 

As noted in BV1 historic-al 
calcu la,tion ERS-SFL-83-010, the 
TSC roof is built up above the 
poured' ,concrete over metal 
sheeting, a.nd, "although tile steel 
sheeting forms lriangular voids in 
tile concrete, ~he wide beam 
nature of tile incident radiation, 
and the exi~tenoe of the addilianal 
roofing material . allows 
oonsideralion of the slab as being 
solid (150 lb6.NP; 2.4 glee).~ The 
roof for Room 120 (Emergency 
Operations Room> is construoted 
of thicker concrete. 

Roof penetrations are Umlt,ed to 21 
roof drajns; 10 plumbing venl.s 
(Le., seven 2-incih, two 3-inch, and 
one 4-inch), which use schedule 
40 galvanized steel pipe and a, 
180 degree re~um bend; and, 2 
capped 5-inch schedule 160 pipes 
for mounting hardware and 
communications equi_pment. 

No other stgnific-ant roof 
perietrations exist 

BV2 Containment is used as it is 
closer to the ERF and has fewer 
intervening structure,;. 1han lhe 
BV1 Containment. 

Distance Is derived fl'om BV2 
CorilBrnment and E RIF 
oocr-di nales. 

DIT-BVDM-0115-01 
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ERF Shieldlng tilntakc I Rec:iirc.ulatlon FIiter S'lil ine fl'Qm Cof!talnment Leakage, ES F Leakage, and RWS,T Lea ka99) 

i 
i 

~ ij 
21, ERF Intake Filter FENOC retter Ductwork FENOC Letter The size of each HEPA filter is 

dimensions: ND1 MDE:0379; fDIT- connected to the ND1MD:E:0379 ~ntially 48-"X48wx11 5•_ 
F PP·0045-00,J; 1 0120/06 !housing of filter 

Pre-filter 46 X 42 in , 1VS•Fl-39 BV1 Drawing 
(WS-FL-39} 8 700-RM-60E-3 measures 42"x46· . RM-OOO0E 

Drawing 8700-RM-'601-i , 
HEPA filter 46 x 55 In. x 22.5 in R3 Filler 1VS-FL--40 '6, BV1 Drawing 
(1VS-Fl-40) TIER-9012 com prised of (4) RM-00600 

AAF Astroeei I 
Charcoal Removed modules, each 24"x BV1 1Drawlng 
(1VS-fL-) 24"x 11.5", arranged RM-0060H 

In a two wide by 
two high array. Order 200486058 

Charcoal fi lter has Stock Material 
been removed. 100080659 

TER-009012 

' 

D IT-BVll!>M-0115-0:ll. 
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22. ERF !Recirculation 
Filler dimensro11 s: 

Pre-fi lter 
(1VS-FL-41) 

HEPA filter 
(1VS-FL-42) 

Charcoal 
(1VS-FL-43) 

HIEPAlilte.r 
t1VS-FL-44) 

43 X 48 in, 

47 x 57 in. x 22.5 in 

Each, module 2 x 
26.75" X 24" X 2:" beds 
12 Charcaal1 modules 
ln 2 x 6 array 

FE NOC letter 
ND1 MD E:0379; IDIT-
FPP-0045--00); 10/20/06 

870D-RM-60E-3 
870~9. 16-388A. 'R2 
8700-10.1..363 
(vendor drawing C-
43060 rev. JI) · 
ERS-SFL-95-013, R1 

Ductwork FENOC Letter 
oonnecied to the ND1MDE:0379 
housing of filter 
1VS-FL-41 BV11 Drawing 
measures 43"x48". RM-0060E 

FIiter 1 VS-Fl-42 ,Is I BV1 Drawing 
comprised of (4) RM-0060G 
AAF AS'lroCe,I I 
modules, each 24"x I BV1 Drawing 
24"x11 .5", arranged 09.016-0388 
in a two wide by 
two h'9h array. BV1 Drawing 
Filter WS-FL-44 is 10.001-0363 
rden~ical. 

BV1 IProoedure 
Filler 1VS-FL-43 1-MSP~Mi-58-300 
conlai.ns twelve 
drawers with two Order 200487047 
beds per drawer. 
The ,expose<! face Stook Material 
of one side of a 100080659 
drawer is estimated 
robe 25.5":x22.75". Order 200486031 
witti a 2'" bed. The 
drawers are 
arranged in a two 
wide by six high 
array. 

Stock Marerial 
20005587 (bulk) 

The rated flow through a sing1e 
AAF' AstroCel I filter is 1 050 scfm 
al 1.11' w.g., so for four cells: 
( 4 ~ 1050 scfm = 4200 scfmJ 

The rated flow through a single 
Farr INPP·-1. filter (or equivalent 
model> is 333 cfm, so for 12 eel.ls: 
(12 • 333 cfrn "'4000 cfm) 

Thus, ~he nominal rated flow 
through th Is filter train is 4000 cfm. 

The size of each HEPA filter is 
es~mfaUy 48"x48"x;11 .5", 

HEPA filter 1VS-FL-44 is as-sumed 
to oaptu re charcoal fines and need 
not be modefed. 
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23. Shielding Shielding thickness: FENOC letter 
thickness/density 8,in. ND1MDE:0379; DlT-
from Intake Filter to FPP--0045-00); 10120/06 
Perwnnel in Concrete block 
a. ERF Occupied Density: 2. 19 glee Drawing ,B700-RA-60J~1 

Space (TSC) Drawing ,8700-RA-SOM-1 
b. ERF Service ERS..SH-83-010, p 9 of 

Dock Room 112 61 I 

(emergency 
AcceS-S) 

a. Interior wall 
between Room 
112 (Service 
IDock) and Room 
143 {Corridor) is 
a· concrete lblock 
and contains door 
11 2111 , which is 
described as a 
pair of 3'-0" x 
a·~· x 1¾" doers 
of hollow me1a! 
cons,tr1.1Cllion. 

b. There is no wall 
lbetw'een the 
intake fills r train 
and personnel in 
R:com 112 
(Service Dock). 
The filter train is 
loca.led overhead 
and accessed via 
a platform. 

Per parameter 18, 
material density is 
assumed to be 
2.191 gloc, 

FIENOC Letter 
ND1MDE:0379 

BV1 Drawing 
RA-0060J 

6V1 Drawing 
RA-0060M 

The intake filter train is tocate<I 
0\/erhead in Room 112 (Service 
Dock) and accessed via a 
p!a.tform. 

It is assumed! !hat Room 112 
(SelVlce Dock} Is, occu,pEed by 
ERO personnel tor rn minutes ot 
transient travel per day for the 30 
day duralion of the accident 

Other interi.or walls- bel;ween Room 
112: (Service Dock) and Room 119 
(Technical Support Center) are 
not mode1ed. 
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1 24. Distance between 168 fl FENOC fe.tter a. 156ft FENOC Letter Tl1~ bottom of each filter housing 
Intake Filter to ND1 MDE:0379; DIT- ND1MDE:0379 is 108" above the floor. 
Personne'l ln FPP-0045-00); 1 0120/06 b. 2ft 

i 
i 

~ ij 
a. ERF Occupied BV1 Drawing Minimum distanoBS are specified. 

Space (TSC) 87QQ .. RM-60E, R3 RA-OOOOA 
I b. ERF Service 8700•RA-60A, R2 

P-er tile Emergency Pilan (IRe: 
Dock Room 112 BV1 Drawing • Procedure 112-EPP~IP-1.5, 
(Emergency RM-OOOOE Attachment C), e.marg,ency 
Access) rnponse personnel will be 

relocated if the results of surveys 
indicate adverse conditiOJ1$. I 

DIIT-BVDM-0115-0J. 
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25. Shielding S·hieldlng thickness: 8- rENOC fetter a,. Interior wall 
thlckness/denslty In. ND1MDE:0379; DIT• between Roam 
from Recirculation FPP-0045-00]; 10120/06 1098 {Mechanical} 
Filter to Personnel in Concrete block and Room 143 
a. ERF Occupied density: 2. 19 glee Drawing 8700-RA-60J-1 (Corridor) is 8" 

S,paoe (TSC) Drawing 8700-RA-60M~1 ribbed bloci<:. 
lb. ERF Service ERS-SFL-83-010, p 9 or 

Dock 112 61 b. lnte rior wal I 
(Emerg1;111cy between IRoom 
Aocess) 1098 {Mechanical) 

and Room 1112 
,(Service Dock) is a· 
ooncrete block. 

Per param!iltlllr 18, 
material density is 
assumed to, lbe 2 .1 9 
glee. 

FENOC letter 
ND1MDE:0379 

BV1 DrawillQ 
RA·0060J 

BV1 Drawing 
RA-0060M 

The reclrculalion mte-r train is 
located overhead in Room 109 B 
(Mechanical) and ~ssed via a 
platt"orm. Although lhere are 
penetrations (including Door 10912 
and intake filter ductwork) 
between Room 109B (Mechanical) 
and Room 112 (Service Dock), it 
is judged lhat there ts no di rect 
line of sight from the recirculation 
filter train in Room 1098 
(Medhanical) to personnel that 
might be passing th rough Room 
112 (Serv1ioe Dock). 

It is not pranned to station 
emergency response personnel in 
Room 109B (Mechanical), Room 
112 (Service Dock) or Room 143 
(ConldM). 

Other than tt, e ,penetration for the 
recirculation fi lter ductwork, there 
are no other significant 
penetrations betw-een Room 109B 
(Mechan ical Room) and Room 
143 ,(Corridor). It is judged that 
there is no direct line of sight from 
the recirculation fi ltef train lo 
personnel that might be passing 
through Room 143 (Corridor) . 

Other intelior walls betv.een Room 
1098 (Meohanical) and Room 119 
(T,echnical Support Center) are 
not modeled. 
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26-. Distance between l 123 ft . FENOC retter 
Recirculation FI iter ND1 MD:E:0379; OIT-
and Personnel in FPP-0045-00]; 10/20/06 
a. ERF Oca,pied 

8700-RM-60E., R3 Space (TSCJ 
b. ERF Servi ce 8700-RA-60A, R2 Dock 112 

(Emergency 
Acca0s-s) 

27. Min imum horizontal 13 ft I FENOC letter 
distance between ND11 MD E:0379; IDIT-
Filler and P,ersonnel IFPP-0045-00); 10/20/06 
In adioining corridor 
(Room 143) ,ofERIF 8700-RA-60M, R1, E11 
a. rntake HIEPA (to, oenterltne of 

1Fllter 1VS-FL-40 corridor) 
b. IRecirc HEPA 8700-9.16·388A (for 

IFilter 1VS-FL-42 elev.l 

I IEiRF Shiel'ding ~RWST Direct Shine) 

28. Sihielding and U~2. RWST FENOC letter 
distanot between Coorcnnates: ND1 MD:E:0379; DIT-

I 
RWST and ES.283.5, N3911 FPP-0045-00]; 10120/06 
Personnel in TSC 

ERF (TSC) 8700-RY-1C, R2 
CoordiMtes: 
1E922O, N3435 ERS-SFL-83-{H0, RO, 

Attachments 1 & 7 
Sh ielding : 0 ftof 
concrete 

D:istance; 1050 ft 

a. 126 ft I FENOC Letter 
ND1MDE:0379 

b. 4.5 ft 
BV1 Drawing 
RA-OOOOA 

BV1 Drawing 
RM-0060'E 

a .. 25 fl FENOC Letter 
NO1MDE:0379 

b. 6.5 ft 
BV1 Drawing 
RA-0060M 

6V1 Drawing 
09.016-0386 

BV2RWST FENOC Letter 
Coordin~tes: ND1MDE.:0379 
E8283.5, N3911 

BV1 Drawing 
ERF (TSC) RY-0060G 
Coordinates: 
1E9200, N3500 8V1/2 Drawing 

RY-0001C 
Shielding,: 0 ft of 
concrete 

Dlstance; 11004 ft 

The bottom ot each filter housing 
is 10,r above the tioor. 

Minimum distances are specified . 

Per the Emergency Plan (Re: 
Procedure 1/2-EPP-! P-1 .5, 
Attachment C), emergency 
response perSQnnel will be 
relocate<! if the resutts of surveys 
indicate adverse oondltions. 

18V2. RWST is used as it is closer 
to the ERIF and has tewer 
intervening struell.lres than tile 
BV1 RWST, 

Credit may be taken for the 
shielding provided by lhe Route 
168 ramp to lhe Shippingport to 
Mid land bridge, whose road 
surface· Is at efevalion 750 ft. 

The biologica l shield wall that 
surrounds a rower portion of each 
RWST i& not credlltedl. 
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ERF Atmospheric Di15persion Facto.rs. 

29. ERF normal 1ntake Rel'ease point: FENOC letter Biltililli:il gpinls - FENOC Letter BV2 re lease points are assumed 
atmospheric NI01MDE:0379; DIT- ND1 MDE:0379 as they are closer Io ~he ERf lhan 
dispersion factors 

' 
coati!i!l!:!J!i:Ot wan: FPP-0045-00J; 10/20/06 BV:2 Cor1tainment the BV1 irelea&e points. 
N3904.1 wan: 8V1/2 Drawing 

8700.RY-1 C, R2 N3904.1, E6057.3 RY-0001C 
SLCRS (to(! •Of 
coJ1tainmenl dome): XJQs determined in BV2 Supplemental X/Qs determined 
N3910 S&W calculations: Leak Colrection & in: 

8700-EN-ME-105, Rev. Release System BV1 Calculation 
B~T 'llelli: O/A1 ; Vent (top of EN-ME-11 05 and 
N39H 10080-EN-MIE-106, Rell . Containment BV2 Ca!culatlon 

0/A1 do.me): EN-ME-1106 
N3-910 , E8125 

BV2 RWST Ve:nt 
N3911 , E8283.50 

References.: 

1. BV1 Calculation EN-ME-105, Rev. 0 including Add 1, Atmospheric Di$per$lon Factors (X/Qs) at Control Room and ERF Receptors for Unit 1 
Accident Releases Using lhe A!RCONOO Method'~ogy 

2. 119V1 Calculation ERS-SFL-95--013, Rev. 1, Consequence Assessment ,of EOF/TSC 30, Day Post~AccidenH>ose Oue to LOCA al Unit 2 wilh ERF 
Intake Filters Removed (hustorical) 

3. BV1 Drawing RA•0060A, Rev. 2, ERF - Floor Plan 
4, 1BV1 Drawing IRA-0060B, Rev. 1, ERF - Roof Plan and Derails 
5. IBV1 Drawing IRA-0060C, Rev. 1. ERF - Door Schedule and Details 
6. IBV1 Drawing RA-0060F. Rev. 1, ERF - Exte.rior Elevations 
7. BV1 Drawing RA--00600, Rev. 1, ERF - Building and Wall Sections 
8. BV1 Dra,wirng RA--OOOOJ, Rev. 1, ERF - Restroom Elevation and Misc Details 
9. BV1 Dra,wing RA-0060M, Rev .. 1, ERF - Full Height ln,terio:r Wall Plan 
10. BV1 Drawing RC-0060J. Rev. 1, ERF - Plan and Details, Emergency Operation Room 
11. BV1 Dra.wing RM-0060C, Rev. 1, ERF - Plumbing Detail~ 
12. BV1 Drawing RM-00601::, Rev. 3, ERF Floor Plan- Sheet Meta'! 
13. BV1 Drawrrng RM-0060F, Rev. 2, E~F - Floor Plan Piping 
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14. BV1 Drawing RM-OOOOG, Rev. 3, ERF - ¼" Seate Paltial Plan 
15. BV1 Drawing RM-0060H, Rev. 3, ERIF - V4" Scala Sections 
16. BV1 Drawing RM-O□GOK, Rev. 3, ERF-Sched'ules and Deta.its 

7. BV1 Drawing R.S-00600, Rev. 1, IERF - Roof and Wall Details 
18. BV1 Drawing O~l.016-0386, Rev. A. HVAC Ductwork - Sections 
19, BV1 Drawing 10.001-0363, Rev. A. Carbon FIiter Mod@I NPP-1 
20. BV1 Procedure 1-MSP-M-58-300, Rev. 0, ERF Bundlng Emergem:y Filters 1VS-fl-42, 43, 44 Efficiency Test a!l'ld Emergency and Normal Air Flow 

Measurements 
21 . BV1 Technical Evaluation Report TER-009012, Rev. 0, ERF Building Ould:oor Ventilation Air Charcoal Remova l 
22. BV2 Calculation EN-ME-106, Rev. 0 including Add. 1, Atmospheric !Dispersion IFactms (X/Qs) at Ccinlrol Room and ERF 1Reoeptors. for Unit 2 

Accident Releases Using 1he AHCONl96 Method.ology 
23. 6V 1 /2 Drawlng RY-0001 C, Rev. 2, Site Postulated Release and Receptor Points 
24. BV1/2 Pirocedure 1/2-EPP-IP-11.4, R,ev. 38, Technical Support Center Activation , Operation and Oeactl.vatio 
25 BVU2 Procedure 112-EPP-IP-1 .5, Rev. 23, Operations SuppM Ceriter (OSC) Activation, Operation and Deadvation 
26. BV1/2 Technical Specifications. 1015/2018, BV1 Amendment 303 & BV2 .Amendment 192 
27. BV Engineering Memorandum (EM) 111490. 02/28/19Q6, Review/Revise Calculation ERF-SFL-95-013 
28. FENOC Letter NID1MDE:0079, 10/2 Of.2006, Conlailnment Su mp Modif1Catlon Dose Inputs, Units 1 and 2 - DIT -FPP-'0045-,00 
29, Ord'er 200486031 , Replace 12 Charcoal Trays for ERF FIiter BV-1VS-Fl-43 
30. Order 200486058, High DJP 011 ERF HEPA Fflrer IBV-WS•Fl--40 
31 . O~der 200487047, Replace HEPA FiHers BV-1VS,FL-42 
32, Or,der 200611328, E:RF Build ing Emergency Fillers (1VS-FL-42, 43, 44), Completed 1113/2017 
33. FENOC S!.ock Item 100080659, Fmer 24 in x 24 in x 11-112 in HEPA 0.3 micron particulate 
34. FENOC Stock litem 20006587. Charcoal, nuclear grade moisture acmrated coconut carbon [bulk] 
35. AEC Regulatory Gulde 1.78, 6/1974 , Assumptions for Evaluating lhe Habitability ofa Nu~lear Power Plant Control Room, During a Postulated 

Hazardous Chemical Release (ADA.MS Accession Nu miler ML0037 40298) 
36. N RC Regulatory Guride 1.183. Rev. 0, Allemate Radiolog.ical Source Terms for Evaluating Design IBasis Accidents. at N ucrear Power Reactors 

[ADAMS Aooession Number ML003716792J 
37. NRC NUR,EG-0600, standard Revrew Plan, Section 6.4, Rev . .2 (7/1981), Control! Roo.111 HabilabUity System [ADAMS Aocesslon Number 

ML052340712) 
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1. Were ttie baslc furiction$ of each s.1ruC11.1re, syes,tGm or oom;ponsnl ,considet'ad? ,/ 
z_ Have p~r1orman.ce requirements such as capacity, raling , aml system output been ✓ oonsiaered? 

3. Are ·the appllcabl'e codes, siandards and regulatory requirements including applic:abl\!, / I 

iS&Ue and/or addell(ta propertv Mentlned and are lhelr requirements for design and/or 
material been met or reoonciled? 

' 4_ I-lave design oondltlons stroh as prn:ssure, tirmp,erature. fluid C:hiemislry, a:nd volt~ been / specified? 

5. Afe loads sLJCh as seismic, wind, lllermal, dynamic and fal[gue faciared in Iha, design? / 
6. Consld&rlng the apr,llca.'bla !oacllng condili:ons. d'oes an adequate structural margin of 

✓ safety exist for the s1,englti or compcmen,s? 
7. 'Have env,ironmenfal conditions anlicipl!lted during storage, ,construdion and operation 

sui:ti as p,ess!lre, temperature, l'lumlid ity, soil erosion. run-off from storm water. ./ corrosiveness, ime elevalion, wind c:liredlon, nuclear radlallon, el'e(:tromag n.e!ic: radiation, 
and duration of exposure been consro:ered? I 

8 . H.ave interface requirements ii7dlucling definition of lhe (un,c6onal and physical i.ntetf,ooes. ( I 
iim,olving s!ruclures. sysrems and components been mel? 

9. 'Have lhe ma1erial requirements including sucn items as oompalib!lily, elect~lcal insulallon 
✓ p:ropenies, protecdlle coa1lng, .corrosion, and raiigue resistance been ,considered? 

10. Have mechani<:al H1quiremenls such a.s vibration, stress, shock a:nd reaction forces been I spacifled? 
11 . Have s1ructural r,equ1remenls oorering !RJCih items as equipmellt foundations and pipe I $upports been ldeniili&d? 
12. Ha.ve hy.clraulie req;1.1i rements such as l)llmp net posllL~ suclton tiead (NPSH) , anolPl'able / pressure drOIJ.)S, and al!owaDle fluid velocilies been specl~ed? 
13. Hav-e ehemlslry reqlllrnments such as ihe, provi.sions for samplJng andl ihe limilations on j water chemistry been speorfied? 
14. Have electrical requirements suci'I as source of pmve1. vollage, raceway req;uiremerrts, ✓ l!lll!lctri.cal ln:sulatlon and motor roqulremenls been specified? 
·15. Have 11ayout and arrangement re~ui rements been oon:sidered? / 
16. Have ()peraMnal reqµirements uneler various coodltiOns, wefl as plant startup, oormal 

planl: operation, plant shutdown, plant emergency •~ralion, special or infrequent ✓ opera11011., and system abnonnal or 1rrnergeocy opera~on been s;pecified? 
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frstEneJW DESIGN REVIEW CHECKLIST 
NOP~-2001-02 Rev. O<I 

OOCUMENT(S) TO BE VERIF"IEO (including doc;ument revision and, rf applocable, u1tll No.): 

i 
i 

~ ij 
DIT-f3Vf)M- 0115- Ol 

QUESTION N'A. Yes NIO COMMENTS I RESOI.UTtON 

17. Have insIrumentation and control requirements in.eluding instruments, controls, ancl I 
alarms requited for op&rallon. tesllng, and maintenance been identified? other 

✓ requireme.rrU, such as. the l)'Jle of instn,men\, in<s'lalllid spates. range of rn&aSurement, 
and lm:alion of indication snould fllso Ile ind ueled. 

18. Have adeq.uale .aoce.M anc:1 a.dml n lslralille controls been plarned for plant s11ct.1rlly'? I 
19. Have redundancy, diversity. aniCI separation requirements of strucit.res, systems. and / e.omponen\$ ~ eon$lc.1ered? 
2!0. Ha'llfl the failure requirements of structures, systems, and components, including a 

✓ dE,flni~ion, of ltiose events and accldents which they must be d&signated to withstand 
been idemifieo? 

21. Have ter;t req.,dremen\$ lndudln9 In-plant te$.ts, an.d the eondltlOl'I$ 1,md~r which they will I be performed been spet.ifiecl? 

22. Heve acoessibmty, maintenance, repair and in-seMce Inspection requirements ror the j plant including the conditions under which they wi'II be performed been specified? 

23. H~ve personnef requirements and ijmilations including the qualification and number of 
personnel availlable for plani O?!fralio11, maintenance. tesling and inspection and 11 permiss[tlle personnel radialiorn exposure foc specified areas and conditions been 

I considel'l!d? 
24. Have lranspo.rtability requirements such as size ancl shipping weight, limitations ancl I ✓ lnlerstate Commerce Commission regulal ioos been considered? 
25. H:a,ie fire proleclion or resistance requirements been s,pecilied? ✓ I 

26. Are adequate lt.inclling. st0tage, cleamng al'ld snipping req1.Ji rements specified? ✓ 
, 27. Have ihe safety requirements far preventing undue risk to the hea~h and safety of the I publio b$en OOl1$lder«I? 
28. Are the speci.fied materials, processes, pal1s and equipment suitable for Ille required j applic.itjon? 
29. Have safety requiremenls for pre,renting personnel injury induding .such items as I radia.lion haz.ards, restricting the use of dangerous materials-, escape prov;sions from 

enclosures and grounding of electrical equipment been considered? 

30,, Were the lnpllts corre~ selected and lneorporaled lnlo the dei;lgn? ✓ 
31 , Are assumpllons 11E!C$Sary to perform lhe design activlfy adequately described and 

✓ reasonable? Where ~es.sary, are 111e assum,ptions Identified for subsequent ~ 
vefificalions when the detailecl d'esign aciivilie1> are completed? 

32. Ate the apptqpriate qualify aoo' qualily assuranc.! r&qmrements specified? ✓ 
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DES,GN REVIEW CHECKLIST 
OOClJMENTlSI TO BE VERIFIED (including dwument revlStton and, if apl)li~1l>I•, unit No.}: 

DIT- 8V()l'1- 0//5' - o I 

i 
i 

~ ij 
QUESTION I NA Yes No, co~tMSf'fTS RESOUJTION 

33. Have applicable constrlJCllon and operating e~per,eITce been considered? ✓ 
34. Have the design interface requirements been salfsfied? ✓ 
35. Wa-., an appropriate design method used? ✓ 
36. Is 11'18 ou1P1.1t reasonable compared to inputs? I 

✓ 
37. Are the specified materials compatible with each other and lhe design environmental 

conditions to vihi cll lhe material will be exposed? I 
38. Have adequate maintenance fe&tures and requirements beefl spedli'ed? I I 
39. Has !he design prol)erty considered radiation exposure 10 the p11blic and planl pel'$0nnel? l y 
4-0. Are lhe acoeptance criteria inoorporaled in the design documents suffi.Oienl to allow 

verificelion that design requiremem have been satisfied? I I 
41 . Have adequate pre..q,era1lonal and subsegu.ent l)enodic test regulremenla been 

appro.l)fiatefo/ specified? I 
42. Are adequale idenli.ficatlon requirements speclfled? I 
43. Are requiremenls for record preparalion, review. approval, retention. etc., acle,quately 

specified? I 
44. Have protective coatings qualified for Oesi11n Basis AQQ.'dent (OBA) been specified to 

s!melures, equipment and components installed In lhe con!ii!inment/drywe.11? I 
45. Are the necessary $upportin11 calculations completed, ch~~d and a,pprovl!ld? ./ 
46. Have !he eq,uipment heat loacl Cl1ani;ies been, reviewed for impact on HVAC systems? ✓ I 

47. If' a computer program was used to oblaln lhe desrgn by an.Hysis , THEN has the 

✓ program been varidated per NO;F'-SS-1 001 and documel'lled to verify the tectinical 
adeq;uaoy or the oom~ler resul1S contained In the design analysis? 

I 
48 . Have F'rofe$$i011'lll Eng:in&11r (F'E) oertificalion requiremerns been add,~sed and 

dQCI.Sl'lenled vmere requlfecl by ASME Code (of applicable) . I 
49. Does the design invorve the int.te,ll;;,1ioo, removal, or revise soflwarefflrm...,are and have 

the requlmmer,~ of NOP-SS-1001 been adchssed? I 
50. Does lhe design involve !he instaDailon, removal, or cllange to a dig.ital component(s) and 

hal/6 the raquirements of NOP-SS-120 1 been addressed? I ~;::i00Gtii:f~•;JeJ ~c/7 ~~0/,71;~/w1/ /f'CHECXLJSTIS~ l'VMOR£ TkAN()/,E: ·~'"M SXJJIBELOW 

;'1) itl-TIONAL VERIFIER; (Prir!tllncl Sign Name) IOATE: 
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FENOC 
Flrs1Enar9 y N rJCfeiJlr Clp 8ratlng Compa11y .. 

Office ol lhe Manager, Steam G nerator Replacemant Projed 

Dece .ber 7, 2015 
BV2SGRP:2014 

Transmittal of DIT-SGR2-0046-01, DIT-SGR2-0091-00 

Dear Sreela Ferguson; 

This letter is FENOC's formal lransmittal of Design Inputs DIT-SGR2-0041i-01 and DIT-
SGR2-0091-00. These Desjgn Inputs provida CBt \\llth inputs for the development of linal 
analysis For the Replacement Steam Generator Project. Tllese ons are Issued as "Approved 
for Use" If there are any questions, I can be reached at 724-682-7048. 

CC: 
Mil<e Testa 
Wi11iam Provencher 
Central File 

FENOC 
CBI 

Thank you. 

Nell A Morrison 
Manager, SGRP 
Beaver Val ley Power Statton 
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Form 1l.l-ADM-2097.F01', Re-11 ,0 RTI..# A1. 105V 

QE_SIGIN 1INPIJT TRANSMITTAL 

SAFETY REL.A TIED/ AUG Q UAL 
0 ON-SArETY Fl:EiLATED 

Orig na1r.n9 Orga111.izatio:n: 
l@ f5 oc DIT- SGR2~0046-0,1. 

.Page _j_ of _6_· _ 

Beaver Valley Un To: Sreeia F@rguson 

Sys.tern, Oeeignation; NIA 

Eng 'nearlng1 Cha~e i;>ackage; 13-0-397 

S bjeci: BVPS Uni 2 SGRP - lnpuls r01 Cak11 liorn 008-0~UR(B)-467 

Slalus of llnforma1ion: 18!.Appf'01/ed for Use D LJnverified 
For UnYerified IOl'Ts, tiolffi.c.alion number tr.-::lling verification: 

1 Oe!ic lion Of l1nrormallon; 
N(A 

Sairety Mellysis Desjg llnpulB? E8]Yes □I t-kl 
Recol'\oile<J t0c Cui'Nint Design Bar.ie? 1!21Yes ONIA 

OIT-SGIR:2-0046-01 SUPERSEDES DIT•SGR2•0046•00 IN ITS ENTURETY 

CBI slfer L-SliW-8V2-000-137, daled Odob~r 23, 201.'3, pmwi1ecl .a l'E!QUe51 for el)ecilic inputs ror the rei.-is1on or 
Cab.I lion 1008().l.lR(B)-487, site lbOIJl'ldery, Co. fol Room, and Emergency Resp(Jnse Facility clo:s.e5, rollowin;;i a 
IIQ~-QQQiant accident ,(LOCA). The revision, su,~por11a the Urni 2 ROOffiRVOH project and NSAL 111-5 upd'ates •o 
Ille 0CA IM&E a.teio, 

I 

Tihi!i fo ll~iin9 <l'esrg.n inputs for UR(B)-487 Rev. 1 / Acid 1 & 2 are not dhan9e,rl l)y' Unit 2 RSG / NSA.L 11 .S: 
• Power revel 
• Col'e Inventory 
• AciivrtY re'lea!oe pa1fils 
• Ar:. ivity a\'ailable for r~ase 
• RCS coolant Technical Spe · icalkm ( S) 1iooine coocen · ation limit 
• Ft.CS fta:sl'I ~~ on (conserva ively assumed to be 100%) 
• Duration or ,aease via the pressur ~ellef i , e 
., RG 1.183 ba;secl corf! lnv~n1ol)' re ease fracfions, timing, che ical form, etc 
•• Cnemlcal rorm ~ Iodine rellea5edl from reactoc coolan · syst!!m (RCS) ancl sump water 
• conhlinment isol'atioo t ime 
• Conlainment leakage, !es pe TecllrJ!cal ~pec!ficalions 
• No credl · for release, filtratiOn via the SLCRS filter bank 
• fil:G 1.183 ~sed containment mim ~ ra e 
• Spray termilllaoo ·me 
• Mazjmum allowable, OF for elemental andl p iculate iodi e 
• ESF leakage cturalioni 
• Integrated E:SF leak rate 
,. Sump water back-'IIOW rate Into R.WST 
.. No !lltrallon ot RWST Da.ck-leaka!.!e 
•· ConlJQI IRQQm ana ERF pariiimeters such as sh t(f g oonli~Ura1j0fl, vol11me, YeJl ilatfon system parameters 

( b·iNS , mtcr ~tf',olenc.y, sl9na1s lhat in~iate em~ncy ven - lk> , llmlng ·for manual inlllatiM} ale. 
• AlmOsphe,ric diijl)e~N;lll fa.ctora (CR J E:ABI LPZ I 1ER1F) 
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ClESIGN INPUT IBAffSMITTAL 
' 

The following ll'lj'.lbts :are pl'tlVided for Calculatloo UR(B)-487: 

A•OR R,'SGINSAL 
Parameter \111.lue Reference Vaill.le ' Refe"rem;e Comment 

1. n·murn '75()1;,:: 06 ,1t3 i.lR(B)-4167 ,750 X 10G W IFAl/13·0446 FAl1/13-0'146 ~tatee, lhial 1he 
Collta rnent (Ufil i:t 2 \l'S!Ue) R•ev .. 1 / (Unit 2 ... a1ue) Rey, O no , ina! con,lalnment l'ree· air 
~~Volume A1&A2 VOiume i5 1,768,735 

UiS(IB )-261 Based: on 1111s, ~he rnil'l irnum 
Rs11. 3/A:3, contain menl free rvotume 

USBCII 1n1 11:ie ~f;t l OCA 
containmanl analysis 1is 
1,759,085 ~ . 

I ese val11B<S are ft>om 
IJS(B>-261 Rev, 31 Md A3. 
DIT-SGFl:2-0048-00 
1reviewed adjus1ments for 

I 

anllclpated Impacts o ttle 
Unil 2 RSG.IRRVOH project 
ancl 011\er mOdificaliorn~ and 
0011ck.icled ~hal an 
a□j1.1stmenti to the Unit 2 
val.Jes woutd iDCre.!$e tile 
•CQIIUlinmenl f:ree :i"r volur11e 
by less than 0.05% and thal 
lh1is il!lCl'8as& VIOUldl bill 
im:;igniflcant) , 

Therefore 1,75{).00() fla a 
lboond ng estimate fQr lhe 
milfm m con!alnmenl i!'e 
:;i:rvol1.1me. 

2. Cootainmen1: 63% URf6)-'ffl7 11.1S(B) 163 601% 
$pray effective Rev. 1 r Rev, 0, Add, 2 reci'cul!ltlon 
coverage Cjue11eh or A1&A2 spray 

reruculatlon coverage 
spray cove-r.a9e 

~- Maxim!llTl be nd· g U1Ft(BJ-4Eli boumfim13 Th.e Unit 2 value is lllQlu 
Contalnmenl wa1ue: Rev. 11 val11e: bl)u aing. 
spray 85.4sec A1 &A2 77.4 sec 
lnlllatlon l ime, The Uriit 1 vallll8 was 
,after aceidenl Cl'langed from 85.4 to 43.9 
lrtitiatio:n ,85, sec US(Bj-263 43.9$e¢ US{B)-263 S9COnds (Tab1e, 5- 0 of 

(Unit 1) Rev. 3 {Un' 1)· R'Bv_, I US~B)-263). 
(U11lt 1) AUA2 

{Unit RSG) The Unit 2 1post-RSG 
insta latiOt'I va ue is 76,3 

76.3 . ec US(B}-2.39 77,4 :sec US{S)-2391 seconds (rable !!i-9 of 
(Un· 2) Rev. 2 ,(U11i .2) Rev. 6 F Alf13-0929 IRev. 1 ): 

(Unit2) (Unit 2 OSG) hOWiiW.t, 11'1$ mt)re 
o:Jn5'ervative Unit 2. OSG 

FAl\1'18-0929 value of 77 _4, s.econd5 was 
Rev. 1 selected as the boufild ng 

va tue (Ta~ 5-110 of US~B)· 
239 R.@v. 6,). 

IDIT-$GR2.0 6-01 p.2 of6 
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DESIGN' IINPIJT TRANSMIIl,e,L 

AOR RSGJNSAL 
Parameter Vatue Refere:nce v.a.1u11 Reference Comment 

4. Aerosols and Aerosol rerruwar rates UR(BH87 I Aerosol aind USi(B}-257 
elemen1a11 tar lhe s~rayed Rev. 11 elemental Rev2 
iod ine removal containment volume A1 &A.2 lod1neremo 
C()efficlents · are the time dependent rates as 
sprayed region values lls In Table 2 US(B)-257 presan,ted in 

of US{B)-257 from O to Rev. 1 table 2 of 
4 days (ProvJded In ,reference. 
Attactlment 4 of UR(B}-
487). 

The elementa:I ,od,lne 

I 
removal -coe 'Cient due 
to sprays is -equal' to !he · I 
aerosol remov.1;111 
coefficient up to 20 hr1; 

at hlg e aerosol 
removal rates, ~he 
iodiMl'@n'IOVal 
coefficient is 
conservatiwly 
assumed: to be 20 hF1• 

5. Aerosols Aerosol remova rates UR:(6)-487 Aerosol 8i'id US{B)-257 
re1T10val in fo.r lhe unsprayed ev. 1 1 el'.eme.ntil ,Rev2 
unsprayed COl'lta.ln entvO!lume A1 &A2 iodine removal 
,region due to, are the lime dependent rates as 
grav,ilalional values listed ,in Table 2 US(B)-257 presented ,lri 
sellling or US(B)-257 Imm O to Rev. 1 table 2 o 

10 hours (Provided 'n reference. 
Attactunent 5 o.f u R(B)• 
487). 

6, Min LOng Sump pH > 7. 0 UR(B)-487 Sump pH> 7.0 
lerm sump in< 16 h :Rev. I in,< 16 hrs 
water pH A1 &A2 

US(B}- US{B)-279 
ERS-SNW- Rev. o 
92-009 (Unit 1) 
Rev. 6 
(1Unit & US(B}-276 
Un i 2) Rev. 0/ A1 

{Un it 2) 

7. Max Pr~ure boUl'ldlng value; UR(B)-437 SameasAOR. Same as lJR(B)-213 and -485 
1,el !' line 2200scfm Rev. I AOR have ,oot been 
bounding .A1 &A.2 updatl!d sinoo Uni 1 
r 'lease rate RSGl PU/ UM2 
fomowing a 2200scim UR(B)·213 EPU. 
I..OCA prior to (Unit 1 value} Rev. O 
iStilalion 

1600sdm URJ(IB)-485 
(Unit .2 val118) Rev. O· 

p. 3 oI6 
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DESIGN rNeLJT ;cRANSMITT AL 

AOR RSGJNSAL 
Parameter Valu& Reference I Va,lue Reference Comment 

fl. Minimum UNIT 1 UR{B}-487 UNIT 1 US{B)-263 Per US(B)-239 Rev. 6 
voh.1me and ~r!lllill 30min: Rev. 11' ,Q l!Ji(! - 30.min: Rev. 7 1 (w/51 M OSG): 
ma" of sump 19,1 11 ftl A1 &A,? 

19,253 113 A1 &A2 UNIT 2 w;rter versus (1.13 x 10~ lb.,,) (1 .1379 x 1~ lbm) (Unit 1) 
time after US{B)-263 20miri-30 min: 
switcilover to 30mm - 2 brs: Rev. 3 30 !lli!l-2 hqr US(B)-239 20,364 ft' 
the 25,333 ft3 (Unil 1) 24,900fr Rev. 6/A ( 1.2007 x 106 lb,,,) 
racircula~lo (11.51 X 106 lb,,,) (1.5133 X 108 lbrn} (Unit2) 

30__mio - 2 hrs: phase 
2 hrs - 3Q da'IS: US(BJ-239 

2hr- 30 cla'{§: 28, 1951\-3 Rev. 2 FAl/13--m9 43,577 ft3 
(Unit 2) 43,824 ftl Rev. (1 .6693 x H1 lb;,) 

(2.68 X 10" lbm) (2.683 7 X 10~ I bm) {Unit:2) ~ t!C-30da'.!'J!: 
69,:lBOfP 
(4.2693 x 10~ lt:t..) 

(Unit 1 va ues. (Un" 1 values Per FAl/13-0929 :Rev, 1 
are boun,d irig) are boundin,g) (wJ54F RSG); 

(Unit 1 values UNrT 2 
bound lliose 20 mm - ~Q C!Jill: 
computed for 20,706 ft3 
Unit 2 with 51 M (1.2202 X 108 lbm) 
OSGs per US{B)-

30 mirn - 2 ~(§: 239 Rav. 6 and 
bound those 28,710 ~ 
computed far Urilt (1 .6949 x 106 [b,,,) 
2 wlm 54F RSGs 2 hr - 30 daJ:s: 
per FAl/13-0929 7'2,037ft" 
Rev. 1), (4.391•2 x 100 lbm) 

9. Peak sump bounding vah.1e; UR(B)-487 'bounding valU'e: A ound[ng value of 
water 25Cf'F Rav. 1 / 250"F 250°F was used. 
temperature A1 &A2 
after20 min The Unit 2 value w/5 1M 

I 240"f' US(B)-263 240°F US(IB)-263 OSGs was 245°F 
(Unll 1 valuiiii) Rev. 3 (Unit 1 \"alue) Rev. 71 (US(B}-239 Rev. 6, 

(Un i! 1) A1 &A2 CASE1L_ MIX_MiST),. 
(Urii! 1) 

The Unit 2 value w/54 F 
245"F US(:B)-239 246.4~F US(B)-23:9 RSGs Is 246.4°F 
(Un· 2 varue) Rev. 2 (Unit 2 value) Rev. 61 A'1 (FAl-13•09:29 Rev. 11, 

{Urnit2) (Uni! 2) Table 5-9, CASE1L_ 
MIX...MAXSW) 

FAl-13·0929 
Rev. 1 
(Unit 2) 

10. Rel@ase, rates UR(B)-487 UR[B)-497 As provided in US(B)-ERS-
vlaRWST Rev. 1 / A2 Rev. 1 f Al reference SNW-92-
verit versus Tabl s. 1 & .2 009 Rev6 
lime I US(B)- Add 1 

ERS-SNW-
92-009 I Rev. 6 
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FlrstEne!JlY 

DESIGN INPUT TRANSMITTAL 

AOR RSGINSAL 
Parameter Va.hie Reference 'Value Rererenoe Comme111t 

1 . Initial RCS Ca!Ctl ion UR(BJ--487 Sarne as AOR UR(B)-484 
Tecl"I Spec 10080- ~ev. 11 Rev 0Add1 
concentralions UR(B),-484 A1 &A2 and'2 

Rev.O 
Sec. 3. UR(B)-484 

Rev. 0 
12. lnIiliation time bounding UR(B)-487 bounding RWST Back L-,ak;ige is 

of sump back.a value: Rev. 1 / value: nlU'ated at S I switchover. he 
rea.kage I to 1782 sec A 1 &A2 1766 sec Uni. 1 value is bounding. 
RWS after 

! LOCA 1782sec US(B)-263 1768 sec US(B) -2 63 Due to the substant ial ly 
(Uni 1) Rev. 3 (Unit 1) Rev. ; smaller Un t l RWST 

{ Unit 1) (Ul'llt 1) ~olumes, Ille Uni 1 suction 

2482 sec US{B)-239 2473 sec 
switchover time V!111 always 

FAJf1 3--0929 bound the Unit 2 value. 
(Unit 2) Rev. 2 (U It 2) Rev. 1 

(Unit 2) (Uni!. 2} 

13. Time after bounding UR(B}-487 bounding lime E11,vlronmen1al release via ,11e 
LOC.Aa nd ti epe,rf.od : Rev, 1, I period: RWST vent · [niffatedat 
du~ation of T• 3055 sec A 1 &A2 T= 3039sec Q ench Spray cutolf. Tile 
RWST backa to T,.30 d ays to T='30 days Unit 1 time i;>eriod is 
leaka,g,e bounding. 
release lo T"' 3055 sec US(B)~263 "'3039 sec 1.JS<B) -263 
envronment to Ta.JO days Rev. 3 to T,. 30 days Rev. 7 Due to th.e substantially 
via the RWST (Uni~ 1) ·(Unit l )• (Unit 1) (Unit 1) smaller Uriit 1 RWST 
~nl \'olumes, the U'nit 1 

T-93078@C US(S)-239 T"' 9,221 siec FAl/13-0929 recircul!;l~lo mode lime 
to T= 30days Rev. 2 tor" 30 days Rev. i inlerval wi'II always bound the 
(Uni12) (Uni 2) (Unil .2} (Unit 2) Unit 2valu:e-. 

Purpcse of Issuance: 

The inputs included in th is transmittal are ·to be used 1.0 revise Calculation 100S0-UR(B)-487 w1 ,h values revised ror 
the Steam Generator Rep ceme.nt Project. 

Source of :Information (R~fererice, R:ev., Tiitle, Location): Engineering Judgment Used? [)Yes ~ INo 

• 10080-UR(B)-487 Rev . / Addend•a A1 and' A2, • site Boundary, Control Room and Erner~ ncy Response 
Facility D~~ following a, Loss-of.CoOlarrt Accident B.is.ed on Core Uprate, an A'1llospneric Corrtainment and 
Altemalive Source Terms" (Units 1 and 2) 

• FENOC Letter ND1MDE:0374, "Conta· me-n.t Sump Mlodinca-tlon Dose Inputs, Units 1 & 2 - DlT-FPP-0044-00," 
dated September 20, 2006 (Units 1 and 2) . FAl/13-0446 Rev. o, ·eeaver Va0ey Urnil 2 Power Sta1iol'l MMP-DBA Replacemerrt Steam Generator (RSG} and 
Replacement Reactor VesseJ (RRVCH} Parameter f ire Upgrade· (Unit 2) 

DIT -SGR2-0046•01 p. 5of6 
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FlrstEne!JlY 

DESIGN INPUT TRANSMITTA:L 

Source or Information (Reference. Rev, Title, Location): ngmeeri1191 Judgmellt Used? □Yes [Z)No, 

• 8700-,US(iB)-261 R@v. 3 / Addenda A3, "BeaverValley PO\\l'@r Station MAAl"-DBA Parameter Fi le 
Documentatio ' (Units 1 and 2) 

• 12241-0S(B)--163 Rev. Of Addendum A2, ' ReciroulatlQn, Sptay Volume Coverage" (Unit 2) 

• 8700-US{B)--263 Rev. 3, "Assessment of Beaver Val ley Unit 1 Containment Response for Design Basis 
A.ccid!!lnts ror Cor;itainmenlAtmos;phertc ConversJon P,rojecr (FAl/02-04 Rev. 7>(Unit 1 - AOR reference) 

• 10080 l.lS(B)-239 Rev. 2, "Assessment of B!!aver Valley Unit 2 Contairimerit Response fe,r Design Basis 
Aocklents for Co11tainment Atmospheric Corwersron Project" (FAl/02-05 Rev. 8) ( nit 2 - AOR r@,ferenoe) 

• 1 0080-NL 797 Rev. 9, • DocumentaUOI'\ o! Misoel '· :neous Un it 2 Containment Con, e rsion inputs• -( Unit 2) 

• 8700-US(8)-263 Rev. 7 I Acldenda A1 and A2, "Assessment of Bea\ler Valrey llnit 1 Col'ltain ment Respon~ for 
Design 6asis AocKlents tar Contalnmerit Atmospheric Conversion Pro eel" [Unit 1 ), 

• iOOSO-US(B)-239 Rev. 6 1 Addend m A1, 'Assessmernt of :Seaver Va l@y Unit 2 Containment Response for 
Design Basis Accidents tor Containment Atmospheric Conversion Project' {Unit 2) 

• FAl/13-0929 Rev 1, 0 Asse.ssmen1 ol Bea,yer Valley Unit 2 Colltainm@nl Response Jor Design Basis A.ocfdents for 
ReplaCl!!ment Steam Generator and Re<1dor Vessel Head Project• (Unil 2) 

• ,8700-US(B)-257 Rev. 1, 0 lodlne Removal Goeffioiernts· (Units 1 and 2) 

• 8700-U S( B)-ERS-SNW-92-009 Rev. 6, ' Iodine Release from t e Beave-rValley Unit 1 & 2 Reluel ing Wat!l'f" 
Storage Tank" (Units 1 & 2) 

• 8700-U S( B)-279 Rev. o,, "Determination, o f the Mass/Vo ume of Sodium Tetraootale Decahydrate (Na TB) 
required to Replace Sodium Hydroxide {N'aOH} as the, F'ost-t.OCA Sump Water Buffering Agent, and Ifie 
a,;sociate<I' Maxim um Sump Water / Con1ainme11t Spray pH" (Ullil 1) 

• 87'00-US(B}-278 Rev. o / Adderndum A1 , 'Detetmlnation of the Mass.No u~ or Sodl~m Tetraborate 
Oecahydrale (NaTB) required to R,eplaoe Sodium Hyclro:ooe (NaOH} as the Post~LOCA Sump Water Buffering 
Agel'lt, and t~e associat.ed Maximum Sump Water I Conrainment Spray pH' (Unil 2) 

• 8700-UR(B)-213 Rev. 0, ''Co11tainme nt Vacuum Sy&tem Maximum Flowrate for Radiological inpur (Unit '1) 

• OOSO-U'R(El)-465 Rev. 0, "Contair,ment Vacuum Sy.stem Maximum Flowrate ror Radiolog ical input" (Unit 2) 

• 10080-UR(S}-484 Rev. O I Addendum A1, •p fi ary ar;id Secondary Coolant Oe gl\l'Technica.1 Specifiicalioo 
·Activity Concentrations includf n9 Pre-Accident lodlne Spike Cone@ nlraliom; and Equilibrium looine Appearance 
Rates following Power Uprate" {Units 1 and 2} 

• DIT-SGR2-0048-00, "BVPS Unit 2 RSG Proj,ecl- Inputs for Catcul.;lion '12241- US(B)-163" 

P-t epare~ Stephe:n Dris!as Preparer S gnature; 

Reeiewer: Jack Wakelancl Reviewer Signature: 

Approver: Mike Testa Approver Si9naw,e; Date: 

DJT-SGRH!046--01 p. 6of6 
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FrrstEne!JIY 

P?"" 1 or 1 

~ · DESl,GN VERIFICATION RECORD 
1NOJ>-cc.2001-01 Rev. 00· 

SECTION I: TO 8E COMPLETcD BY OE.SIGN ORIGINATOR 
OOCUMENT(S)/ACTIVITY TO BE VERIFll:O: 

0ff-S,GR2-()046-01 

[a SArEiY RSLA T1EO 0 AUGME El) OUALITi' ID NONSAFETY R,ELA TED 

S!.!PPORTI G/REPER5NCE: OOCIUMENTS 

Ca!culalloo Uil{~l-4&7 Rev. l / Add. 1 & 2 ,t;.1,lcula!ion US(B)-2S7 llte\'. 1 
Catcul~t lon u~1~,-;•.61 ,Rev. 3 / Add. 3 C.1,;~l~t ioo, US[IB-27~ Re', . 0 
calc.ulatlon l,ISj~]-16.3 Rev, 0 I Add. 2 Qlculation, 05.llH-l1g R,:Y. O / Md, 1 
Calc~latiOrl US(e)-263 ll~v. 7 / Add, l & 2 ~tru'latio~ URjB)-213 Rev. 0 
calrulalilon U·Sle)-239 Rev. 6 C'~l~•labon UR(B)-485 R;;,,,. 0 
Falllske ca~lation FAIJJ.3..0029 Rev. 1 C:3IC~f.aoorn US(B)-E~S-SNW-92-009 Rev. 6, 

ii Cakul.rtion US(Bl-46~ Rf',, , 0 

, OESIGN ORUGlNAT~ and S1~•,t1~J 
~tewn W. Orlstas l,{J .. 

I DATE _ I 1 

I 

SECTIOF-1 II: TO BE: C~MF'l.ci l::O BY VERIFIER: 
VERIFICATION METHOD (Ct,ec/u,ne)• 

□ DESIGN REVIEW {Ca,l'lp/ot,: Clc!JifP' 0 A TERNATE CALCULATION 
Rslfiew C/Je""1Lsl or c~nw.•aoon Review CJ18ekllst) 

JUSTIFICATION FOR SU PERVISOR: 11'ERFO:RMING Vl:RIFICA 
~A 

A:PPROVAIL: (Priflt and S/911 N.ilmo;J 
N/A 
~XT~'I' OF VERIFICATION; 
Ve•lfi~liOn of deslEn inputs obtained froM ~ 11>ro01i!d documents. 

Cakulatl.on Re"'""' 1Checl<liit , 

COMM NTS, ERRORS OR DeFICIEi c 1es IDENi lFIED? 
R ESOl.lJTION: (f¾>r Al.le~• q;/C1hrian o, Q,ta[llcallo,, T~:t/ing QflM 

RESOLVED BY: (Prinr &ltd:s;g.,,N;;,mf 

VERIFIER: (Print 611d ~ Nam•} 
JeckF. W~kcl1mdl 

A~PROVED 6Y: (Print a,,d 
M1Cliael I', Testa, 

ION: 

DYES O NO 

0 QUA!Ll f lCATION 1iESTING 

I DATE 

OAT 

DATlE . as ·o~/1s 
DATE 

l 

·I 

I 
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Page 1 of 3 
Fl'StEneJW CALCULATION REVIEW CHECKLIST CAI.Ci\.PLATJ.0tf NO. 

DIT.SGR2.0046 
Rl=V. 0·1 

i 
i 

J~ 
NOl'•CC-2001--0!! Rev. ,05 ADDe:NOUPII NO, WI\. 

Ur.llT 112 
QUEST10~' NA Yes I No COMMENTS RESOLUITION 

: GENERAi. •. • X ' 1 Ooes Ille st.ited obj,eclivelpurposfl clearty Cleijcribe why the ca:1cura11on i~ being I 
perfcysmed? 

2. At<J d'es:ign input ( outpu1 d'ocumen.ls a11d references listed aoo cit!iarly id'.enlifle(! in, the X 
d'ocumenl index [ncludi~ edition aru:l .iddend'e, Yihere aoolictible? 

3. Were verbal ,inou!s fvom third 1oarties oro...,11111 doc um en led? X I 
4. Ate de,sig11 input paramat9IS, suet, as ~:hysicat and geon:te!ric ch.iraot1;,ri~tic and I X 

,regulatory QJ cod~ aM s!anda:rrl req111irements, a:ccurately taken from the design in?UI 
documents ancl rorreQlfrv inoornoratecl, lnc1udina tole.-anoe~ aoo un.lts? 

5. Are O,e deslgn rAputs relevanl, o~rreni, eonsismnl w,ith de~ n/lioenmng, bas~ anc:I X 
direi;;tliy 8l)plicat)l0 to bhe purpo.~e of 1ne c~tct:lla~on,, inmdin9 apprl:lpriate tole1.aooes 

I and renqe6/'moo~ of ODeralion? 
6. Are a11 d1;,slan ,noots l'ciriava:bre? rf riot nave lhev llcilNl added .ie ,all!'lcl:lments.? )( 
7 Aro p:relirninary or ,0011eeptu.il input!; cfeady ident,lfiled !Cf' laler co.nfimiation as open X llnformallon fl>om FAr1,3.09~9 assurno,1ion,.? REW. 1 is verified 
8. w11er-e applic!lb'le, wern conslruciicm ani;J ,;,peniling ca!llsld'erations i~luded as inpul ! ){ I I informajjQn? 
9. y,Jare deeign input J outp,ut documents propedy upClaled ii;;i rereirenre Olis calculalio.n? ' X UR:(B}-487 will rererence Ibis orr 
ASSIJIMPJIQf,JS X ·m. Have-1119 as~umpiion~ ~ecessary to perform the enalysis been-cl~carty identi1iecl and 

ad'o~uatalv de~cribecl? 
! 11. Are all as1;11,1mp!io!ls for the ~ltutation rea5'0nabfe and conslslenl with (f.e~igl\'l!canslng X 

1, ba:se,s? 
12. Have all open as~1,11r1,ptions needing tatar confirmation been ehtarly ic:len1ified on ~ e X 

I ' Caicura~on GOVer ~heel, Including when the open assumpllon naacr,s !o liE clo,.ed? I U. l-!ot5c EIA SAP Aeli~ilv lnitjal ion Form been creal8<1 forcm•m El!>~urnnnnrn;? X 
14. Hawe eni1ineerlnf1 l.udllrnents been •clearf\r lden1ffl·ecll? X I 
15. Ju,e eMineetina 1iudomen1s reasonable and Bidegwoltetv ,documented? X 
16, rs suitable jusllflea.tion provided for~ll as:s<umplion:slen~e,eri1119.judgeme.n1s (except X 

11lose bast'tl upgn reo~nill:ed, eng"lflool'lng ?taelice, p,l;iy.sical col'ls taf\ts ,atr elemer1tary 
&cienti:1'ic mincicle~W 

MU HOIHlf A~AI.YSIS ;,: 
17, I1s 1ih8 rnelhod used aooroorliat8 ,considering the 1>um~e and l~oe of calcu!atloo? 
18. Is 1he m81hod ;n accordooce vA!h a_pplicable tcQde~, $l~ooards, and desigrlllkiens!ng X 

bases? 
lll!NIJIFICA.1'10,N OF COMPlffER COllES (Her; NOP-SS-10°'1) .. ,_ )( 

19. Have lhe versions ot 1tie computer cod~s empl,;,yw in lil.e defllgn analysis been, :, certified for this an□licai ion? 
::rn. Are wdes 0ro0e11~ 1id'enlifi~ al'o.n.a will> soul'U rvandor, or01Bnilation etc.l? X 
21. Is lhe rode .ippllcable fOI' IJ)e anaJ:vsis ~inQ cerfOJmeo? x; 
2:2. Is me oonipu!er prn,grarn(s) belnjJ used lisled on lhe F'E:NOC Usable Software List for X I 

1he site? 
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Flag"' 2 Of 3 
FvstEn~ CALCULA T:ION REVIEW CHECKLIST CAL CU U l it'.JNI NO. 

DIT .SGR2--0046-
! Rl:V. 01 

i 
i 

J~ 
NOP•CC-2001-04 Rev. 05 ADCE:HliU NI NO. WA 

i U NIT 112 -QUESTION' NA Ye$ No COMMENTS RESOLUTION 
23. Ooee the com:pul.eir model, that has beer> cre.iled, adequatelr re&et actual (or f-o be 

I 
X I, 

modi~ed) plant coodffion.eS {e.g., ,;lime11sio~a, accuracy, lype of m.od'.el/ood'e op1ions 
1JSed 'lime st.ie<s,, ele.n I 

24. Diel me oomputer oulp~ ge~rate any ERROR 01 WA:RJNING Messages that oouh:1 
lnvalidala the resutw? -

)\ I 

25. Is the computer output reason8 ble vihen comi)arE!>i:I to ini,ula and what was e-xoecledl? X I 
CoMPUJA 1!0NS X :1 26. Are the equations us.ecs coMislant with recOl)Jniled ,E!fllgfneerlng practice and' 

! de&iiawlloen:slfici bases? 
27 It tn- a reasonable juatific~tlon pro~l(led for lh.e us~ of all)' eq,uallo.ns not in ;,:, 

common use? 
28. Were the malh!!malical opera1ions a,erfor1111ed omaefly and 11;\e re!l,l,l lls accural~? 

' ' I 2,9, Have adjuslmMt fa.ctors, unce,~intles, emplrlcal coJiTel'aU(ln-s, elc., wecl in lhe X 
analvs.is been cartecllv aooliedr? 

30. Is me ,f"!WJII Dre.sen1ed with liroe>er unlls :and lolerall'Oe? 
31·. Has prope~ consicferition been ,given to reruns 11'1e! may be 01,1erty smslti'o'a- to veiry X 

small dh.inoes in In DUI? 
CONCLUSIOrtS X ! 
32 , Is lh.e maanllude of tl'I& l'esutl rea~ona,ble and exooctoo whim oomosred, lo inc UIS? 
33. Is !here a reasonabl'e iusl ificaii,;,n rJJ,O'o'ided !Cf devf<ati~s f!'()m the- eoocemaooe crl,~la? - X -3~ . he ~tated c01leli.,sions iustmable J;.ised on the calculallOJ) tesultc&? X 
35. Are ·a111 pa9es lleq,uel'ltlalliy numbered and' marked ~th a valid c:alc;u'la!ian and revis.Jon X 

nwnber? I, 3-6. Is au infoimalion le11ib.'le and reoroduclbl~? X I 'l 37. Is !he c!'lcwl'ali,o~ pr8'Senla.1ion ,;:orn,plete ana undetstandat/le withou1 any need to feff<r X 
__ bs.c~ to the O,i~,nator for c:1a11fical1on or eXDla nl!.tfons? 
38. Is ,calculslion format p.fGSenlad ,in a logiest and' or"derl~ man net, in conformance wllh X 

I 
, IJIT is per 112·ADM•2097 the $1.i,ncfard calculation con1e.nl or NOP-OC-3002 '.O. H.achment H? I 

, 39. Have all ch·anges In In.a do,cumenlalio.n been inll laled (or signed)• anti tlated by !be X 
author or !he chano.e alld all rea,uired reviawers? 

Cilf.s,JGlll l:ICEM$:1Nl!l X i 
40, Ha111e all catculatiol'I res.ulle ,ttaved ~Alhln 9)cjsl lna d'es;ionllicen$ina ba;sf.5 oarametere? 
4"1 . If the response lo Quesiion, 40 i~ MO. llas Liic:at1sing be•m nolif.ied a$ appropria!s? {i.e. )( 

Uf'SAR or T1!:ch S.Pe-c: Clilamie Reauesl has been initiated,), 
4.2. I~ the dlree1lon, or troods res~011~le? ' cX: 
43. :HlaB the o!!rwl3trorl Ptapairer used all oipJ)llcable des.ign intom1atiweciuiremen1s X 

11rovide,;l? 
44. O.ic! tihe calculiltion flreparer tlet!!ooine if lhe Clllcul i11i011 was refesl!nc:ed in de'9ign X Covered In docurnonl impact basis d'ocumenls and/.or Gataba~es'? review Joi revision of UR(Bl-4-87 , 45, Oid lhe- Pn parer dete.rmine it \he ca!cul'alion wra& uoed a~ ij ,reference ,In lhe Ul'SAIR? X Covere-d ,ir> document Impact 

' mmw for revision of U-Rl8l--ta7 
46. If lh.a Cii!lcuhltlon Is used as a reterenoe in ~ UFSAR, iS a cnange lo the 'UfSAR. )( Covered in, document impa~ reauired or ~11 •ucdale 1.0 lhc UF$A"' Val'idation Database. if a□til i ceb le reaulr,e<I? l l"llllie"w fQr revision of UR(Bla.467 
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~ CALCULATION REVIEW CHECKLIST CALC ULA TIOtf NO. 
DIT-SGR2-<J046 

REV. 01 
l'IOP·CC-2001-<M :Rev. OS ADDeNllUM 'NO. NIA. 

i 
i 

~ ij 
UNIT 112 

QUESTIO.N NA Ye• No COMMENTS RESOWTION 
47. 11 1he ~n$wer to Quesllon -46 is YES , heY<:: the aooroortate document~ been inilla.led? X .. 
-48. Has lhe a~plicability of 1 0CFR50.!i9 ID lhis ~lcul'adon ba.:,n oonsicfered lll'IQ X 10Cl'R50.59 prooiss de>es not 

documented? aooiv 
A <;;~E!"TABLE X 
49. Does Illa calcula•tion meel its oumose/obiRctive? 
50. Is tho calrulal ion •CG~□t!lble ror U$e? X 
51 , What -cheekinomethodwas used to re\liew tha cak:ula1icm? Check..1ll tnatannfo. 

• !1[)04 check for math 
• camolele -check lot ma.lh X 
• cam□arison with tests 
• cllaek 1w allemete method 
• romoariso11 with orevious calculation X UR/Bl-487 R:9'11. 1 & Add. 1 & 2 

62. If tho catculalion was prepared by a aendor, d~~ it comply with the lschnfCill and X 
quality requirements descrilled in the ~f"OQ.lrement Oocumenls? Referenoe the 
Pur~ese Order number or oth,rr prorurement Clocurnem n1,1mber in lhe -Commen1s 
Section of this auestion. 

53. H(lve Profe$S.IOAi'lf Sng-Jne.ar (PE} certmcnllon requiremenl,j been addressoo and X 
(!Qcumen~ oo""3 re<1uired b~ ASME CO<!e (ff eDolicable). I 

R.O'viow Summary, 
OIT-SGR2-0046--01 is ooceptable for U$e, 

Technical Review (Ptint end Sign Name) Dale OWnsr's Acceplanc!! Re·.,;ow (RllqUITTKl for celc"latloos prepared by a v.mdcr) 

Jaa; Wakeland ~ ~ 1,0l!i}ot<{rs 
Re,.iower {Print ;;md Slg1> Name} Dale 

Desig n Venricatlon (Pnnf':!fnd Sign Name) Date 

Jack Wakelaml ~-~ 'r05/dll/1s Approver (Pmll and Sigri Name ) Date 
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OBJECTIVE OR PURPOSE:  

The objective of this calculation is to determine the airborne dose at the Exclusion Area Boundary 
(EAB), Low Population Zone (LPZ) and Control Room (CR) at Beaver Valley Power Station (BVPS) 
Units 1 & 2 following a postulated: a) Locked Rotor Accident (LRA); and b) a Loss of AC Power 
(LACP).  The analysis is based on a core power level of 2918 MWt (i.e., the uprated core thermal 
power level with margin for power uncertainty).  

 
The calculated dose is based on “Alternative Source Terms” per Regulatory Guide (RG) 1.183, 
Revision 0, fuel gap fractions for all Non-LOCA events that experience fuel damage (with the 
exception of the Control Rod Ejection Accident (CREA)) as depicted in Table 3 of Draft Guide (DG) -
1199, increased allowable unfiltered inleakage into the Control Room Envelope (CRE), and current 
design input parameter values as provided by First Energy Nuclear Operating Company (FENOC) 
via DIN# 1, 2 and 12, and included as Attachments 1, 2 and 3 of this calculation. 
 
Use of Non-LOCA fuel gap fractions from Table 3 of DG-1199 represents a proposed change in the 
BVPS licensing basis which is currently based on the fuel gap fractions listed in Table 3 of RG 1.183, 
Revision 0.  This change is intended to support an increase in the core design limit for future fuel 
management schemes. 

SCOPE OF CALCULATION: 

As part of a Long Term Objective, and with the intent of providing operational margin, the BVPS design 
basis site boundary and control room dose consequence analyses are being updated to facilitate 
relaxation of certain operational limits that have significant effect on plant operation.  To that end, 
Revision 1 herein investigates the impact of the following operational changes on the dose 
consequences following a LRA or LACP at either Unit 1 or Unit 2: 

 
 A proposed increase in the allowable unfiltered inleakage into the Control Room Envelope (CRE) 
 An increase in the core design limit (currently limited by BVPS commitment to Note 11 of Regulatory 

Guide 1.183, Revision 0).  Specifically, as a result of the current use of RG 1.183 Revision 0, Table 
3 fuel gap fractions in determining the dose consequences of BVPS Non-LOCA events that 
experience fuel damage (with the exception of the CREA), the current linear heat generation rate 
in the reactor core at BVPS is limited to <6.3 kw/ft. peak rod average power for burnups exceeding 
54,000 MWD/MTU.  This limitation has a significant impact on BVPS fuel management schemes. 

 
The objective of Revision 1 is to demonstrate continued compliance with the dose acceptance criteria 
of 10CFR50.67 (as modified by Table 6 of RG 1.183 R0) after taking into consideration the following:  
 

a) An increase in allowable unfiltered inleakage into the CRE (inclusive of that associated with 
ingress /egress) from 30 cfm to 165 cfm.  

b) Use of fuel gap fractions from Table 3 DG-1199 for all Non-LOCA events that experience fuel 
damage with the exception of the CREA.  (Review of the NRC Safety Evaluation Report for 
the AST Licensing Application Request for Diablo Canyon Power Plant indicates that such an 
approach is acceptable as long as the licensee can demonstrate that BVPS operation falls 
within, and intends to continue to operate within, the maximum allowable power operating 
envelop for PWRs shown in Figure 1 of DG-1199.  
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c) Review / Update (as needed) of all design input parameter values / references to reflect 
current plant design. 

SUMMARY OF RESULTS/CONCLUSIONS: 

The BVPS Site Boundary and Control Room doses due to airborne radioactive material released 
following a LRA or LACP will remain within the regulatory limits set by 10CFR50.67 as modified by Table 
6 of RG 1.183 R0. 
 
Note that the estimated dose consequences following a LRA takes into consideration the following 
proposed change to plant operations; specifically, BVPS will operate within the maximum allowable 
power operating envelop for PWRs shown in Figure 1 of DG-1199. 
 
As noted in Section 8, the dose consequences following a LRA is bounding. 
 
Control Room 
The 30-day integrated dose to the Control Room (CR) operator is 2.9 rem TEDE.  This value is below 
the regulatory limit of 5 rem TEDE. 
 
Site Boundary 
The integrated dose to an individual located at any point on the boundary of the exclusion area (EAB) for 
any 2-hour period following the onset of the event is 2.3 rem TEDE (t=6 hr to t=8 hour time window).  This 
dose is are less than the regulatory limit of 2.5 rem TEDE. 
 
The integrated dose to an individual located at any point on the outer boundary of the low population 
zone (LPZ) for BVPS for the 8-hour duration of the release is 0.35 rem TEDE, which is less than the 
regulatory limit of 2.5 rem TEDE.  
 
The CR, EAB and the LPZ dose consequences reported above reflect that associated with a postulated 
LRA, and bound the dose consequences following a LACP. 
 

LIMITATIONS OR RESTRICTIONS ON CALCULATION APPLICABILITY: 

NRC approval of the  
 Use of fuel gap fractions from Table 3 DG-1199 for all Non-LOCA events that experience fuel 

damage with the exception of the CREA.  
  Increase in the maximum allowable unfiltered inleakage into the CRE (inclusive of that associated 

with ingress /egress) from 30 cfm to 165 cfm. 
 
 

IMPACT ON OUTPUT DOCUMENTS: 

Unit 1 UFSAR Section 14.1.11 & 14.2.7 and associated Tables 
Unit 2 UFSAR Section 15.2.6 and 15.3.3 and associated Tables   
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DESIGN VERIFICATION FORM 

Project Name: BVPS Control Room Dose Consequence Analyses 
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Verified Document No.: 10080-UR(B)-493 Revision: 1 
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Lead Engr. Concurrence 
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Extent of Review: 
(entire document or not) 

Full 
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what was reviewed:       
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Incomplete or unverified portions of design: NA 

Consideration of known problems affecting the 
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THE FOLLOWING QUESTIONS ARE SUMMARIZED. REFER TO NEPP 4-43 FOR COMPLETE REVIEW REQUIREMENTS. 
ADDRESS ADDITIONAL APPLICABLE REVIEWS IN COMMENT/JUSTIFICATION BLOCK AS NECESSARY. 

Design 
Reviews 

 
 
 

Inputs have been properly selected? Yes   No  

Assumptions are adequately described and reasonable? Yes   No  

Methodology, including computer programs, to assure the appropriateness of the overall approach, its 
implementation, and the correctness of the specific information and correlations utilized? Yes   No  

Inputs are correctly used in the document, including validity of references identified? Yes   No  

Design Output is reasonable compared to the inputs used? Yes   No  
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REVISION STATUS 

 

Revision  Affected   
Number Sections Description of Revision 

0 N/A Original Issue 
 

0, Add. A1 All (1). Address the impact of minor changes in the Environmental 
Steam Releases and the SG liquid mass with the finalized 
values of BV1 Replaced Steam Generators. 
(2). Address the impact of changes of the BV1 primary coolant 
Tech Spec concentration from 0.1 µCi/gm Dose Equivalent I-
131 to 0.35 µCi/gm DE I-131 and the secondary coolant Tech 
Spec concentration from 0.05 µCi/gm DE I-131 to 0.1 µCi/gm 
DE I-131. 
(3). All design inputs remain the same as Rev.0 except as 
revised by Ref.4.2 of Addendum 1. 
 

0, Add. A2 1.0, 3.0, 8.0,9.0 Address the impact of changes in the accident design input 
parameter values due to implementation of BVPS2 RSGs on the 
site boundary and control room doses calculated in Rev. 0/Add 
1 for a Locked Rotor Accident and a Loss of AC Power 
Accident. 
 

1 All Complete update to address: 
  

1) An increase in allowable unfiltered inleakage into the 
Control Room Envelope from 30 cfm to 165 cfm. 
 

2) Change in the fuel gap fractions applicable to all Non-
LOCA events with the exception of the CREA, from 
values presented in Table 3 of RG 1.183 Revision 0, to 
Table 3 of Draft Guide-1199.  
 

3) Review / Update (as needed) of all design input 
parameter values / references to reflect current plant 
design. 
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1.0 BACKGROUND / APPROACH 

1.1 Background 
 
Beaver Valley Power Station (BVPS) has implemented Alternative Source terms (AST) in accordance 
with Regulatory Guide (RG) 1.183, Revision 0.  The dose consequences at the Exclusion Area 
Boundary (EAB), Low Population Zone (LPZ) and Control Room (CR) for a postulated a) Locked 
Rotor Accident (LRA), and b) for a Loss of AC Power Accident (LACP), at BVPS Units 1 & 2, based 
on AST methodology and Extended Power Uprate (EPU) was originally documented in Revision 0.   
 
As part of a Long Term Objective, and with the intent of providing operational margin, the BVPS design 
basis site boundary and control room dose consequence analyses are being updated to facilitate 
relaxation of the following operational limits that have significant effect on plant operation.  To that end, 
Revision 1 investigates the impact of the following operational changes on the dose consequences 
following a LRA or LACP at either BVPS Unit 1 or Unit 2: 
 

 A proposed increase in the allowable unfiltered inleakage into the Control Room Envelope 
(CRE).  

 
 An increase in the core design limit (currently limited by BVPS commitment to Note 11 of RG 

1.183, R0).  Specifically, as a result of the current use of RG 1.183 R0, Table 3 fuel gap fractions 
in determining the dose consequences of BVPS Non-LOCA events that experience fuel damage 
(with the exception of the CREA), the current linear heat generation rate in the reactor core at 
BVPS is limited to <6.3 kw/ft. peak rod average power for burnups exceeding 54,000 
MWD/MTU.  This limitation has a significant impact on BVPS fuel management schemes. 

 
In summary, the objective of Revision 1 is demonstrate continued compliance with the dose 
acceptance criteria of 10CFR50.67, as modified by Table 6 of RG 1.183 R0, based on the following:    
 

a) An increase in allowable unfiltered inleakage into the CRE (inclusive of that associated with 
ingress/egress) from 30 cfm to 165 cfm.  This is intended to address the fact that recent CRE 
Tracer Gas Tests indicate unfiltered CRE inleakage that are in excess of the values used in 
the design basis dose consequence analyses.  

 
b) Use of fuel gap fractions from Table 3 DG-1199 for all Non-LOCA events that experience fuel 

damage, with the exception of the CREA.  (Review of the NRC Safety Evaluation Report for 
the AST Licensing Application Request for Diablo Canyon Power Plant indicates that such an 
approach is acceptable as long as the licensee can demonstrate that BVPS operation falls 
within, and intends to continue to operate within, the maximum allowable power operating 
envelop for PWRs shown in Figure 1 of DG-1199.  

 
c) Review / Update (as needed) of all design input parameter values / references to reflect 

current plant design. 
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1.2 Approach 

As indicated earlier, the focus of this analysis to estimate the bounding dose consequences following 
a Locked Rotor Accident (LRA) or a Loss of Non-Emergency AC Power to the Station Auxiliaries 
Accident (LACP) at either BVPS Unit 1 or Unit 2.  Summarized below are brief descriptions of the two 
events. 
 

 Locked Rotor Accident (LRA): 
 

This event is caused by an instantaneous seizure of a primary reactor coolant pump rotor.  Flow 
through the affected loop is rapidly reduced, causing a reactor trip due to a low primary loop flow 
signal.  Fuel damage is predicted to occur as a result of this accident.  There is no breach of the 
reactor coolant system, however, due to the pressure differential between the primary and 
secondary systems, and assumed SG tube leakage, elevated concentrations of fission products 
are assumed to be discharged from the primary coolant into the secondary coolant system.  
Following reactor trip, and based on an assumption of a Loss of Offsite Power (LOOP) coincident 
with reactor trip, the condenser is assumed to be unavailable and reactor cooldown is achieved 
using steam releases to the environment via the steam generators (SGs) Atmospheric Dump 
Valves (ADVs) and Main Steam Safety Valves (MSSVs) until initiation of the Residual Heat 
Removal (RHR) system.  The analysis of the LRA is based on the guidance set forth in Regulatory 
Guide 1.183, Revision 0 (DIN# 3) and BVPS Units 1 & 2 design input parameters values as 
provided via DIN#s 1 and 12. 

 
 Loss of Non-Emergency AC Power (LACP) 

 
The Loss of Non-Emergency AC Power (LACP) to the Station Auxiliaries Accident is the result of 
a complete loss of either the external (offsite) grid or the onsite ac distribution system.  All reactor 
coolant circulation pumps are tripped simultaneously by the initiating event resulting in a flow 
coast-down as well as a decrease in heat removal by the secondary system.  The Loss of AC 
power condition results in the condenser becoming unavailable, a reactor trip, and reactor 
cooldown being achieved using steam releases via the SG MSSVs and ADVs until initiation of 
the RHR system.  The LACP is described in NUREG 0800, SRP 15.2.6 (DIN# 15).  BVPS Units 
1 & 2 design input parameter values are provided via DIN#s 2 and 12.  

 
Due to the higher primary coolant activity concentrations postulated as a result of the fuel damage 
associated with the LRA, the dose consequences associated with the LRA are expected to bound 
that due to the LACP.  Consequently, and in accordance with SRP 15.2.6 and current licensing basis, 
the LACP is not specifically analyzed.   
 
The design inputs associated with the LRA and LACP are presented, respectively, in Section 2 and 
discussed in Section 6.   
 
A comparison of the input parameters for the two accidents is utilized in Section 6 to show that the 
LRA is the bounding event. 
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Activity Transport  
 

WECTEC Computer program PERC2 is used to calculate the airborne dose to the operator in the 
control room and to a member of the Public located at the EAB/LPZ.  PERC2 is a QA Cat 1 code. It 
utilizes an exact solution analytical computational process that addresses radionuclide progeny, time 
dependent releases, transport rates between regions and deposition of radionuclide concentrations 
in sumps, walls and filters. 

 
The PERC2 code is configured to evaluate the radiological characteristics of nuclides released from 
a core and transported to the site boundary and control room by way of a confinement and its auxiliary 
spaces (i.e., a series of regions).  The program utilizes inputs which describe the release rates of 
radionuclides from the core (for use in Alternative Source Term analyses), the path and rate of 
exchange between regions including filter efficiencies, deposition rates, atmospheric dispersion, 
breathing rates, dose conversion and occupancy factors. 

 
The BVPS design input parameters utilized in the LRA & LACP dose consequence assessments are 
provided via DIN# 1, 2 & 12.  A bounding analysis is performed, thus the results represent the worst of 
the two referenced accidents, and are applicable to both Unit 1 and Unit 2. 

 
1. Locked Rotor Accident 

 
Regulatory guidance provided in Regulatory Guide (RG) 1.183, Revision 0, Appendix G, is used to 
develop the LRA dose consequence model.  Consistent with current licensing basis and in accordance 
with DIN# 1, the BVPS LRA is postulated to result in ≤ 20% fuel failure, resulting in the release of the 
associated gap activity.  In accordance with DIN# 1, a radial peaking factor of 1.70 is applied to the 
activity release from the fuel gap.  No melted fuel is predicted.   
 
The dose significant isotopes assumed to be in the gap are consistent with Rev.0.   
 
As discussed in Design Input 6 and Assumption 3, and in accordance with Draft Guide (DG)-1199, the 
fuel gap activity is assumed to be comprised of: 
 

Group   Fraction of Core Activity 

Noble gases (except Kr-85)  0.04 

Halogens (except I-131, I-132) 0.05 

Kr-85  0.35 

I-131  0.08 

I-132  0.23 

Alkali Metals (Cs,Rb):   0.46 
 
In accordance with RG 1.183, the activity from the fuel gap is assumed to be released instantaneously 
and mixed homogenously through the primary coolant.  This radioactivity is then transferred to the 
secondary system via SG tube leakage.  Per DIN# 1, BVPS Plant Technical Specification 3.4.13 limits 
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primary to secondary SG tube leakage to 150 gpd per steam generator, for a total of 450 gpd in all 3 
SGs. 
 
The activity associated with the release of the primary to secondary leakage of normal operation RCS, 
(at Technical Specification levels) via the MSSVs/ADVs are insignificant compared to the failed fuel 
release and are therefore not included in this assessment. 
 
Per DIN# 1, the effect of SG tube uncovery in intact SGs (for SGTR and non-SGTR events), has been 
evaluated for potential impact on dose consequences as part of a Westinghouse Owners Group 
(WOG) Program and demonstrated to be insignificant; therefore, and per RG 1.183, R0, the gap 
iodines are assumed to have a partition coefficient of 100 in the SG and released to the environment 
in proportion to the steaming rate and the partition coefficient.  In accordance with RG 1.183, R0, the 
iodine releases to the environment from the SG are assumed to be 97% elemental and 3% organic.  
The gap noble gases are released freely to the environment without retention in the SG whereas the 
particulates are assumed to be carried over in accordance with the design basis SG moisture 
carryover fraction.   
 
The condenser is assumed unavailable due to the loss of offsite power.  Consequently, the radioactivity 
release resulting from a LRA is discharged to the environment from all steam generators via the MSSVs 
and ADVs.  Per DIN# 1, the SG releases continue for 8 hours, at which time shutdown cooling is initiated 
via operation of the RHR system, and environmental releases are terminated.  

 
2. Loss of AC Power Accident 
 
Per DIN# 2, an LACP will not result in either failed or melted fuel.  Thus the environmental release is 
limited to the maximum activity permitted by the BVPS Technical Specifications in both the primary and 
secondary coolant. 
 
3. EAB 2 hr Worst Case Window  

 
AST methodology requires that the worst case dose to an individual located at any point on the 
boundary at the EAB, for any 2-hr period following the onset of the accident be reported as the EAB 
dose.  For the LRA, the worst two hour period can occur either during the 0-2 hr period when the noble 
gas release rate is the highest, or during the t=6hr to 8 hr period when the iodine and particulate level 
in the SG liquid peaks (Per DIN# 1, SG releases are terminated at T=8 hrs).  Regardless of the starting 
point of the worst 2 hr window, the 0-2 hr EAB /Q is utilized.   
 
Control Room Design/Operation/Transport Model 
 
Control Room Design / Operation 
 
Beaver Valley Power Station is served by a single control room that supports both Units. The joint 
control room is serviced by two ventilation intakes, one assigned to BVPS-1 and the other to BVPS-2.  
These air intakes are utilized for both the normal as well as the accident mode.   
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During normal plant operation, both ventilation intakes are operable providing a total supply of 1250 
cfm of unfiltered outside air makeup which includes all potential inleakage and uncertainties (Note: this 
value is the total for both U1 and U2 intakes with margin; it includes the intake flow and all unfiltered 
inleakage (including that associated with ingress / egress and all potential inleakage) with 
uncertainties). (DIN# 12) 
 
The containment high-high pressure signal (CIB) signals from either unit initiate the BVPS-2 control 
room emergency ventilation system.  In the event one of the BVPS-2 trains is out of service, and the 
second train fails to start, operator action will be utilized to initiate the BVPS-1 control room emergency 
pressurization system. 
 
The CR emergency pressurization intake filter has an efficiency of 99% for particulates, and 98% for 
elemental and organic iodine (DIN# 12).   
 
Filtration of the Control Room ventilation recirculation flows during all modes of operation by particulate 
air filters (intended for dust removal) in the CRVS recirculation air-conditioning system, is not credited.  
 
The control room emergency filtered ventilation intake flow varies between 800 to 1000 cfm, which 
includes allowance for measurement uncertainties (DIN# 12).  The control room unfiltered inleakage 
during the emergency pressurization mode is conservatively assumed to be 165 cfm (includes 10 cfm 
unfiltered inleakage due to ingress / egress) to reflect the results of tracer gas testing in the pressurized 
mode, and to also accommodate margin for potential future deterioration. 
 
Control Room Transport Model 
 
Since the BVPS control rooms (CR) are contained in a single control room envelope, they are modeled 
as a single region.  Isotopic concentrations in areas outside the control room envelope are assumed to 
be comparable to the isotopic concentrations at the control room intake locations.  To support 
development of bounding control room doses, the most limiting /Q associated with the release point / 
receptor for an event in either unit, is utilized.   
 
The control room post-accident ventilation model utilized in the dose analysis corresponds to an 
assumed "single intake" which utilizes the worst case atmospheric dispersion factor (/Q) from release 
points associated with accidents at either unit, to the limiting control room intake. The atmospheric 
dispersion factors are provided in Section 2. 
 
Based on DIN# 12, the atmospheric dispersion factors associated with control room inleakage are 
assumed to be the same as those utilized for the control room intake.  (Also, see Assumption 6)  
 
To provide operational margin, and in accordance with DIN# 12, the analysis herein assumes that 
during normal plant operation, the BVPS-1 & BVPS-2 unfiltered intake plus inleakage is a maximum of 
1250 cfm (total for both Units).  This maximum normal operation unfiltered inflow to the CR is an 
analytical upper bound value that is intended to include a) the CR intake flow rate (including test 
measurements uncertainties), b) all unfiltered inleakage and c) a 10 cfm allowance for ingress / egress.  
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The above value bounds the test results of BV1/2 Procedure 3BVT 1.44.05 via Order 200699902.  See 
Section 3, Assumption 6 for additional details. 
 
Based on DIN# 1, the analysis herein conservatively assumes that the control room emergency 
pressurization system is not initiated and the control room remains in normal operation mode.  Thus 
the unfiltered intake flow into the control room (including all inleakage and measurement uncertainties) 
is assumed to be 1250 cfm for the duration of the accident. 
 
The control room model is included in Figures 6-1 and 6-2. 

Dose Calculation Model 

WECTEC radiological consequence program PERC2 is used to calculate the Committed Effective 
Dose Equivalent (CEDE) from inhalation and the Deep Dose Equivalent (DDE) from submersion due 
to halogens and noble gases transported to offsite locations and in the control room.  The CEDE is 
calculated with dose conversion factors from DIN# 9, which uses the methodology provided in ICRP-
30.  The committed doses to other organs due to inhalation of halogens, particulates and noble gas 
daughters are also calculated.  PERC2 is a multiple compartment activity transport code with the 
dose model consistent with the regulatory guidance.  The decay and daughter build-up during the 
activity transport among compartments and the various cleanup mechanisms are included. 

 
The PERC2 activity transport model, first calculates the integrated activity (using a closed form 
integration solution) at the offsite locations and in the control room air region, and then calculates the 
cumulative doses as described below: 

 
Committed Effective Dose Equivalent (CEDE) Inhalation Dose - The dose conversion factors by 
isotope and internal organ type are applied to the activity in the air space of the control room, or at 
the EAB/LPZ.  The exposure is adjusted by the appropriate respiration rate and occupancy factors 
for the CR dose at each integration interval as follows: 
 
Dh(j) = A(j)    h(j)    C2    C3   CB   CO    
 
Where: 
 
Dh(j) = Committed Effective Dose Equivalent (rem) from isotope j 
A(j)  = Integrated Activity (Ci-s/m3) 
h(j) = Isotope j Committed Effective Dose Equivalent (CEDE) dose conversion 

factor (mrem/pCi) based on Federal Guidance Report No.11, Sept. 1988 (DIN# 9) 
C2 = Unit conversion of 1x1012 pCi/Ci 
C3 = Unit conversion of 1x10-3 rem/mrem 
CB = Breathing rate (m3/s) 
CO = Occupancy factor 
 
Deep Dose Equivalent (DDE) from External Exposure - According to the guidance provided in Section 
4.1.4 and Section 4.2.7 of RG 1.183 R0, (DIN# 3), the Effective Dose Equivalent (EDE) may be used 
in lieu of DDE in determining the contribution of external dose to the TEDE if the whole body is 
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irradiated uniformly. The EDE in the control room is based on a finite cloud model that addresses 
buildup and attenuation in air. The dose equation is based on the assumption that the dose point is 
at the center of a hemisphere of the same volume as the control room.  The dose rate at that point is 
calculated as the sum of typical differential shell elements at a radius R.  The equation utilizes, the 
integrated activity in the control room air space, the photon energy release rates per energy group 
from activity airborne in the control room based on using the isotopic gamma energy library data 
developed in DIN# 13, and the ANSI/ANS 6.1.1-1991 "Neutron and Gamma-ray Fluence-to-dose 
Factors", DIN# 8. 

 

The Deep Dose Equivalent at the EAB and LPZ locations is very conservatively calculated using the 
semi-infinite cloud model outlined in TID-24190 (DIN# 7), Section 7-5.2, Equation 7.36, where 1 rad 
is assumed to be equal to 1 rem. 
 
D (x,y,0) rad = 0.25 EBAR  (x,y,0) 
EBAR   = average gamma energy released per disintegration (Mev/dis) 
    is based on the isotopic gamma energy library data developed 

in DIN# 13 
 (x,y,0)  = concentration time integral (Ci-sec/m3) 
0.25   = [1.11  1.6x10-6  3.7x1010] / [1293  100  2] 

Where: 
1.11    = ratio of electron densities per gm of tissue to per gm of air 
1.6x10-6 (erg/Mev)  = number of ergs per Mev 
3.7x1010 (dis/sec-Ci)  = disintegration rate per curie 
1293 (g/m3)   = density of air at S.T.P. 
100    = ergs per gram per rad 
2    = factor for converting an infinite to a semi-infinite cloud 
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2.0 DESIGN INPUTS 

All input parameters values associated with BVPS design used in this analysis including identification of 
the source documents from which the parameter values were obtained, have been verified / approved 
for use by FENOC and provided to WECTEC via DIN# 1, 2 and 12 (included herein as Attachments  1, 
2 and 3).  As noted in DIN# 1, 2 and 12, the BVPS specific parameter values provided below reflect the 
bounding value applicable to Unit 1 and Unit 2 (unless stated otherwise), that is appropriate for use in 
design basis accident analyses.  Comments / explanations associated with the parameter values 
presented below are provided in DIN# 1, 2 and 12 under the “Comment” column, and provide additional 
information that may be useful to the user. 
 
General Comment (Per DIN# 1, 2 & 12) 
The equipment / parameter values presented below as approved design input reflect safety related 
components that can be credited in design bases dose consequence analyses; i.e., the components have 
the appropriate redundancy, environmental qualification, pedigree, seismic support etc. applicable to 
safety related equipment, and the parameter values reflect single failure criteria. 
 
Design Input Parameter / Value          DIN# 

 
Design Input for the Locked Rotor Accident 
 
1. Reactor Core thermal power – 2918 MWt  (the uprate core thermal power including 

margin power uncertainty) [1] 

2. Core Activity of dose-significant isotopes in the gap at the power level of 2918 MWt           [1,11] 

Nuclide  Core Activity  
(Ci) 

KR83M 9.46E+06 
KR85 8.27E+05 
KR85M 1.95E+07 
KR87 3.91E+07 
KR88 5.43E+07 
KR89 6.75E+07 
KR90 7.24E+07 

  
XE131M 1.08E+06 
XE133 1.60E+08 
XE133M 5.05E+06 
XE135 4.84E+07 
XE135M 3.36E+07 
XE137 1.46E+08 
XE138 1.36E+08 

  
BR 82 3.02E+05 
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Nuclide  Core Activity  
(Ci) 

BR 83 9.37E+06 
BR 85 1.95E+07 
I129 2.86E+00 
I130 2.07E+06 
I131 7.78E+07 
I132 1.14E+08 
I133 1.60E+08 
I134 1.77E+08 
I135 1.52E+08 
I136 6.99E+07 

  
RB 86 1.69E+05 
RB 88 5.57E+07 
RB 89 7.26E+07 
RB 90 6.69E+07 
RB 90M 2.11E+07 

  
CS134 1.57E+07 
CS134M 3.69E+06 
CS135M 4.39E+06 
CS136 4.97E+06 
CS137 9.81E+06 
CS138 1.48E+08 
CS139 1.37E+08 
CS140 1.23E+08 
BA137M 9.35E+06 

3. Maximum Failed Fuel Percentage  - 20% [1] 

4. Maximum Melted Fuel Percentage  - None [1] 

5. Activity Available for Release - Gap activity in failed fuel [1] 

6. Fraction of Core Activity in the Fuel gap                                                                         [1, 14] 

Group   Fraction 

Noble gases (except Kr-85)  0.04 

Halogens (except I-131, I-132) 0.05 

Kr-85  0.35 

I-131  0.08 

I-132  0.23 

Alkali Metals (Cs,Rb):   0.46 
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Note: Operation is limited to the maximum allowable operating power envelope for PWRs 

shown in Figure 1 of DG-1199 

7. Radial Peaking Factor to be applied to Failed Fuel [1] 

1.70 

8. Chemical form of halogens available for environmental release from failed fuel                  [1,3] 

97% elemental, 3% organic 

9. Primary to Secondary Coolant Leakage via  Intact Steam Generator                                    [1] 

450 gpd (all 3 SGs) with 1.0 g/cc density 

10. Moisture Carryover Fraction in SGs (to determine carryover of particulates in fuel gap 

release)  [1] 

BV1 RSG:  0.1% BV2 OSG:  0.25% BV2 RSG:  0.1% 

11. Maximum Time Period that tubes in SGs are uncovered [1] 

Negligible 

12. Partition Coefficient in Steam Generators with tubes totally submerged] 

Noble Gas - released freely without retention 

All Iodines - 100 

13. Initial & Minimum RCS Mass, excluding pressurizer liquid and steam masses [1] 

Unit 1 RSG 345,097 lbm (22% SGTP) 

Unit 2 OSG 341,331 lbm (22% SGTP) 

Unit 2 RSG 346,381 lbm (22% SGTP) 

14. Initial and Minimum post-accident Mass of Secondary Coolant in SGs [1] 

Unit 1 RSG 101,799 lbm/SG  

Unit 2 OSG 105,076 lbm/SG  

Unit 2 RSG 103,019 lbm/SG 

15. Termination of Environmental Release                                                                                [1] 

           8 hours after the accident 
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16. Maximum Steam Release from SGs [1] 

Time Interval U1 RSG U2 OSG U2 RSG 

0 - 2 hours 340,000 lbm 348,000 lbm 332,000 

2 - 8 hours 778,000 lbm 773,000 lbm 753,000 

 
Design Input for the Loss of AC Power Accident 

DIN#  
1. Reactor Core thermal power – 2918 MWt  (the uprate core thermal power) [2] 

2. Maximum Failed Fuel Percentage - None [2] 

3. Maximum Melted Fuel Percentage - None [2] 

4. Activity Available for Release - Tech Spec RCS activity [2] 

5. Initial Tech Spec RCS activity concentration                                                        [2,4] 

(Based on 0.35 Ci/gm Dose Equivalent I-131.  See Table 9b of DIN# 4 
 

 
Nuclide 

Tech Spec RCS activity 
concentration 

(µCi/gm) 
KR83M 4.09E-02 
KR85M 1.48E-01 
KR85 1.30E+01 
KR87 9.68E-02 
KR88 2.74E-01 
KR89 7.80E-03 
XE131M 5.54E-01 
XE133M 4.59E-01 
XE133 3.34E+01 
XE135M 9.87E-02 
XE135 1.02E+00 
XE137 2.03E-02 
XE138 6.86E-02 
  
I129 1.08E-04 
I130 4.52E-03 
I131 2.73E-01 
I132 1.13E-01 
I133 4.17E-01 
I134 6.47E-02 
I135 2.46E-01 
I136 7.07E-04 
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6. Initial Tech Spec Secondary Side Iodine Liquid Activity - 0.1 µCi/gm DE I-131       [2, 4] 

(From DIN# 4 Table 9b) 
 
Nuclide 

Tech Spec Secondary 
Liquid Activity Concentration 

(µCi/gm) 

I129  3.34E-09 
I130 8.38E-04 
I131 8.34E-02 
I132 1.39E-02 
I133 9.32E-02 
I134 1.90E-03 
I135 3.34E-02 
I136 5.79E-07 

7. Chemical form of halogens available for environmental release from steam generator [2, 3] 

97% elemental, 3% organic 

8. Primary to Secondary Coolant Leakage via Intact Stem Generators [2] 

450 gpd (all 3 SGs) with 1.0 g/cc density 

9. Maximum Time Period of Tube Uncovery in SGs [2] 

Negligible 

10. Partition Coefficient in Steam Generators with tubes totally submerged [2] 

Noble Gas - released freely without retention 

All Iodines – 100 

11. Initial & Minimum RCS Mass, excluding pressurizer liquid and steam masses [2] 

Unit 1 RSG 345,097 lbm (22% SGTP) 

Unit 2 OSG 341,331 lbm(22% SGTP) 

Unit 2 RSG 346,381 lbm (22% SGTP) 

12. Initial and Minimum post-accident mass of Secondary Coolant  in SGs [2] 

Unit 1 RSG 101,799 lbm/SG 

Unit 2 OSG 105,076 lbm/SG 

Unit 2 RSG 103,019 lbm/SG 

13. Termination of Environmental Release [2] 

8 hours after the accident 
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14. Maximum Steam Release from SGs [2] 

Time Interval U1 RSG U2 OSG U2 RSG 

0 - 2 hours 340,000 lbm 348,000 lbm 332,000 

2 - 8 hours 778,000 lbm 773,000 lbm 753,000 

 

Design Inputs Common to both the Locked Rotor / Loss of AC Power Accident 

Site Boundary 

1. Offsite Breathing Rate                                                                                                   [12, 3] 

0-8 hr  3.5E-04 m3/sec 

8-24 hr  1.8E-04 m3/sec 

1-30 day  2.3E-04 m3/sec 

2. Exclusion Area Boundary /Q                                                                                          [12] 

  1.04E-03 sec/m3, U-1 

  1.25E-03 sec/m3, U-2 

  Note: The more restrictive U-2 value is used in the analysis. 

3. Low Population Zone /Q                                                                                                 [12] 

 0-8 hr 6.04E-05 sec/m3 

 8-24 hr 4.33E-05 sec/m3 

    24-96 hr 2.10E-05 sec/m3 

    96-720 hr 7.44E-06 sec/m3    

Control Room 

4. Minimum Control Room Volume                                                                                       [12] 

  1.73E+05 ft3 

5. Maximum normal operation Control Room ventilation intake / inleakage flow rate          [12] 

  1250 cfm (unfiltered) 

(Total for both U1 and U2 intakes with margin, includes intake and all unfiltered inleakage, including 
that associated with ingress / egress)  
 

This is an assumed value intended to provide operational margin – see Assumption 5. 
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6. Control Room Breathing Rate                                                                                         [12,3] 

  0-30 day  3.5E-04 m3/sec 

7. Control Room Occupancy Factors                                                                                  [12,3] 

  0-1 day 1.0 

  1-4 day 0.6 

  4-30 day 0.4 

 
8. Atmospheric dispersion factors from the U1 & U2 MS Relief Valves (i.e., MSSVs)  

to the U1 & U2 CR intake                                                                                                     [5,6] 

Unit 1 Release Points 

Release  Receptor 0 - 2 hr 2 - 8 hr 8 - 24 hr 1 - 4 day 4 - 30 day 

U 1 MS Relief Valves Unit 1 CR Intake 1.24E-03 9.94E-04 4.08E-04 3.03E-04 2.51E-04 

U 1 MS Relief Valves Unit 2 CR Intake 7.46E-04 6.31E-04 2.62E-04 1.98E-04 1.62E-04 

       
 
Unit 2 Release Points 
 

Release  Receptor 0 - 2 hr 2 - 8 hr 8 - 24 hr 1 - 4 day 4 - 30 day 

U 2 MS Relief Valves Unit 1 CR Intake 3.33E-04 2.38E-04 1.09E-04 7.88E-05 5.66E-05 

U 2 MS Relief Valves Unit 2 CR Intake 5.01E-04 3.58E-04 1.61E-04 1.19E-04 8.32E-05 

       
   

  Note: 

  The dispersion factor from the U-1 MS Relief Valves to the U-1 CR intake (see above - bold, 

italicized font) is used in the analysis because it is most restrictive of all the other dispersion 

factors. 
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3.0 ASSUMPTIONS 

General (Common to both LRA and LACP) 
 

Assumptions utilized in this assessment have been approved by FENOC and were provided to WECTEC 
via DIN# 1, 2 and 12.  None of these assumptions need further verification.  Discussions regarding the 
bases of these assumptions are also included in DIN# 1, 2 and 12.  Summarized below are some of the 
salient assumptions, including those made by the author when developing the transport models: 
 
1. Assumptions used in the LRA and LACP dose consequence transport model that are listed as 

Design Input based on Regulatory Guidance are as follows: 
 

Design Input Section Design Input #. Regulatory Guidance 
Section 2, LRA 6 DG-1199 
Section 2, LRA 5, 8, 9 (leak density),12 RG 1.183, R0 
Section 2, LACP 4 NUREG 0800, SRP 15.2.6 
Section 2, LACP 7, 8 (leak density),10 RG 1.183, R0 
Section 2, Common 1, 6, 7 RG 1.183, R0 

 
2. RG 1.183, R0, Table 3 provides the gap fractions for Non-LOCA events (with the exception of the 

CREA) for AST applications.  The gap fractions provided in Table 3 of RG 1.183 are contingent upon 
meeting Note 11 of Table 3.  Note 11 indicates that the release fractions listed in Table 3 are 
“acceptable for use with currently approved LWR fuel with a peak burnup of 62,000 MWD/MTU 
provided that the maximum linear heat generation rate does not exceed 6.3 kw/ft peak rod average 
power for burnups exceeding 54 GWD/MTU.”  As documented in NRC communications with other 
licensees, (Millstone, ML041320350), the burnup criterion associated with the maximum allowable 
linear heat generation rate is applicable to the peak rod average burnup in any assembly and is not 
limited to assemblies with an average burnup that exceeds  54 GWD/MTU.  
 
As noted in DIN# 1, item No. 6, to support flexibility of fuel management with respect to meeting the 
RG 1.183 criteria for linear heat generation rate, and based on NRC Safety Evaluation Report for the 
Diablo Canyon Power Plant AST application, the gap fractions used for the LRA is based on Table 3 
of DG-1199. As documented in the referenced SER, this approach is acceptable to NRC as long as 
FENOC can demonstrate that BVPS falls within, and intends to operate within, the maximum 
allowable power operating envelop for PWRs shown in Figure 1 of DG-1199. 
 

3. The Control Room is assumed to remain in normal operation mode for the duration of the accident. 
 

4. Since no credit is taken for filtration of the post-accident activity as it enters the control room, the 
transport model treats all iodines, regardless of their chemical forms, as one group.  
 

5. To provide operational margin, and in accordance with DIN# 12, the analysis herein assumes that 
during normal plant operation, the BVPS-1 & BVPS-2 unfiltered intake plus inleakage is a maximum 
of 1250 cfm (total for both Units).  This maximum normal operation unfiltered inflow to the CR is an 
analytical upper bound value that is intended to include a) the CR intake flow rate (including test 
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measurements uncertainties), b) all unfiltered inleakage and c) a 10 cfm allowance for ingress / 
egress.  The above value bounds the test results of BV1/2 Procedure 3BVT 1.44.05 via Order 
200699902. 

 
6. As noted in DIN# 12, due to the following reasons, the CR air intake /Q values are assumed to be 

representative / applicable for unfiltered in-leakage (including CR ingress / egress):  
 

 Component tests performed as part of the 2017 CR Inleakage Tracer Gas Test indicated that a 
potential source of unfiltered inleakage into the Control Room are the normal operation intake 
dampers - which can be assigned the same /Q as the Control Room air intakes.    

 
 Regarding other potential locations of inleakage, a /Q value that reflects the center of the 

Control Room boundary at roof level as a receptor could be considered the average value 
applicable to Unfiltered Inleakage locations around the CRE, and thus representative for all CR 
unfiltered leakage locations.   

 
Review of Dwg. 8700-RY-1C, R2, indicates that since the post-accident release points are closer 
to the CR intakes, and the directions from the release points to the CR center and CR intakes 
are similar, use of /Q values associated with the CR intakes, for CR unfiltered inleakage, is 
conservative. 

 
 The 10 cfm allowance for ingress/egress, is assigned to the door leading into the Control Room 

that is considered the primary point of access. This door (S35-71) is located at grade level on 
the side of the building facing the BV1 Containment and between the CR air intakes. It is located 
close enough to the air intakes to allow the assumption that the /Q value associated with this 
source of leakage is reasonably similar to that associated with the air intakes. 

 
7. In accordance with RG 1.183 R0, the condenser is assumed unavailable due to a coincident loss of 

offsite power.  Consequently, the radioactivity release resulting from a LRA/LACP is discharged to 
the environment from steam generators via the MSSVs and the ADVs. 
 
Locked Rotor Accident (only) 
 

8. The portion of the activity associated with the release of secondary steam and from the primary-to-
secondary leakage due to the RCS at the maximum allowable values permitted by Technical 
Specifications for normal operation is insignificant in comparison with the release of gap activity due 
to failed fuel.  For example, the I-131 Tech Spec RCS and secondary coolant activity concentration 
is 2.73E-01 µCi/gm (see Design Input No. 6 under LACP) and 8.34E-02 µCi/gm (see Design Input 
No. 5 under LACP), respectively, versus the I-131 RCS activity concentration of 1.37E4 µCi/gm 
(=2.12E6 Ci I-131 (see Table 6-1) x (106 µCi/Ci) / (RCS mass of 341,331 lbm) (454 gm/lbm) due to 
the 20% failed fuel / release of associated fuel gap activity following the LRA.  

 
Loss of Offsite Power Accident (only) 
 

9. Because the LRA activity release to the environment (reflects fuel damage) eclipses the LACP 
activity release to the environment (Tech spec RCS and secondary coolant concentrations), and the 
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activity transport models for both the LRA and LACP are essentially the same, the LACP dose 
consequences will not be calculated.  The LRA will be considered the bounding event for the two 
scenarios.  See Section 6.1 for detail. 

 

4.0 ACCEPTANCE CRITERIA 

EAB and LPZ Dose Criteria (per 10 CFR Part 50 § 50.67, and Section 4.4 Table 6 of DIN# 3) 
 
LRA 
An individual located at any point on the boundary of the exclusion area for any 2-hour period following 
the onset of the postulated fission product release, should not receive a radiation dose in excess of 0.025 
Sv (2.5 rem) total effective dose equivalent (TEDE).  
 
An individual located at any point on the outer boundary of the low population zone, who is exposed to 
the radioactive cloud resulting from the postulated fission product release (during the entire period of its 
passage), should not receive a radiation dose in excess of 0.025 Sv (2.5 rem) TEDE. 
 
LACP 
The LACP is not specifically addressed in Regulatory Guide 1.183.  However, to maintain consistency 
with AST methodology, the most limiting dose criterion in Table 6 of DIN# 3 is utilized for the LACP.  This 
limit is identical to that applicable to the LRA documented above; i.e., 0.025 Sv (2.5 rem) TEDE for both 
the EAB and LPZ. 
 
Control Room Dose Criteria (10 CFR Part 50 § 50.67) 
 
Adequate radiation protection is provided to permit occupancy of the control room under accident 
conditions without personnel receiving radiation exposures in excess of 0.05 Sv (5 rem) total effective 
dose equivalent (TEDE) for the duration of the accident. 
  

Proprietary Information in [       ] Removed L-SHW-BV2-000240 NP-Attachment 3 

FlrstEne~ 



 

 Page 18 of 29 

CALCULATION COMPUTATION 
 

NOP-CC-3002-01 Rev. 05   

CALCULATION NO.: 10080-UR(B)-493 

 

 

REVISION: 1 

 

 

CLASS 2 
Proprietary, Confidential and/or Trade Secret Information © 2019 WECTEC LLC. All rights reserved. 

 

5.0 LIST OF COMPUTER PROGRAMS AND OUTPUT FILES 

IDENTIFICATION OF COMPUTER HARDWARE 

Dell Precision T1700 PC, Intel Core i5-4570, Windows 7 Professional Version 2009, Service Pack 1, 
WECTEC Serial/ID number: 154LH02.  

 
IDENTIFICATION OF COMPUTER PROGRAMS 

PERC2, NU-226, Ver.00, Lev.02, QA Cat. I, “PERC2 - Passive Evolutionary Regulatory Consequence 
Code”, created September 22, 2006.  

There are no outstanding error releases associated with PERC2 that would affect the results of this 
analysis. 

 
LIST OF COMPUTER OUTPUT FILES 
 

File Name   Run  Date    Run Time Description                  
 
R1-01p,c 08/27/2018 14:14:02 30 day Control Room and 8 hr LPZ dose from halogens 

R1-02p 08/27/2018 14:14:20 2 hr EAB dose from the 0-2hr window from halogens 

R1-03p 08/27/2018 14:14:38 2 hr EAB dose from the 6-8 hr window 

R1-04p,c 08/27/2018 14:14:56 30 day Control Room and 8 hr LPZ dose from halogen daughters 

R1-05p 08/27/2018 14:15:22 2 hr EAB dose from the 0-2hr window halogen daughters 

R1-06p 08/27/2018 14:15:32 2 hr EAB dose from the 6-8 hr window 

R1-07p,c 08/27/2018 14:15:50 30 day Control Room and 8 hr LPZ dose from noble gases 

R1-08p 08/27/2018 14:16:40 2 hr EAB dose from the 0-2hr window 

R1-09p 08/27/2018 14:16:50 2 hr EAB dose from the 6-8 hr window 

R1-10p,c 08/27/2018 14:17:05 30 day Control Room and 8 hr LPZ dose from particulates 

R1-11p 08/27/2018 14:17:17 2 hr EAB dose from the 0-2hr window 

R1-12p 08/27/2018 14:17:27 2 hr EAB dose from the 6-8 hr window 

 

Notes:  

1. The full calculation output file number is for example 10080-UR(B)-493R1-01.  The suffix “p” and “c” indicates 

PERC.OUT and CNTLROOM.OUT, which are 2 of the 7 PERC2 output files.   

2. PERC.OUT provides input echo of accident scenario values and library data entered as well as the calculated 

integrated site boundary dose.   

3. CNTLROOM.OUT provides, in this case, the 30 day integrated control room operator dose information.   

4. All files listed above reflect the LRA.  The LACP is not calculated since the LRA results in the bounding dose, 

due to having significantly higher initial RCS activity concentrations (see Section 6.1 for additional detail) 

 

Computer run files are retained in the WECTEC Offices. 
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6.0 COMPUTATION 
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7.0 RESULTS 

The airborne doses at the EAB, LPZ and Control Room for a postulated locked rotor accident are 
tabulated below.  Note that 2-hour EAB doses were calculated for the 0-2 hour and 6-8 hour periods.  
According to the regulatory requirement, the 2-hour EAB dose must reflect the “worst case” 2-hour activity 
release period following the LRA.  The noble gas release rate is at its highest level at the onset of the 
event and then decreases exponentially.  In contrast, the release rate of halogens, halogen daughters, 
and particulates from the steam generator is zero at the start and then increases monotonically.  
Therefore, the “worst” 2-hour EAB dose following a LRA will occur either during the 0-2 hour period or 
during the 6-8 hour period.  Regardless of the starting point of the “worst 2-hour window”, the 0-2 hour 
EAB /Q is utilized. 
 

30-day Integrated CR Dose (rem) 
 CEDE DDE TEDE 

Halogen 1.84E+00 3.81E-03 1.84E+00 
Halogen Daughters 0.00E+00 1.00E-02 1.00E-02 
Noble Gas 3.34E-02 2.78E-02 6.12E-02 
Particulates 9.48E-01 8.86E-04 9.49E-01 
Total   2.86E+00 

    
8-hour Integrated LPZ Dose (rem) 

 CEDE DDE TEDE 
Halogen 1.12E-01 9.50E-03 1.22E-01 
Halogen Daughters 0.00E+00 7.66E-02 7.66E-02 
Noble Gas 2.84E-03 8.28E-02 8.56E-02 
Particulates 5.65E-02 1.87E-03 5.84E-02 
Total   3.43E-01 

    
    

2-hour Integrated EAB Dose (rem)--- 0-2 hour window 
 CEDE DDE TEDE 

Halogen 2.05E-01 3.66E-02 2.41E-01 
Halogen Daughters 0.00E+00  1.72E-01 1.72E-01 
Noble Gas 2.83E-02 9.07E-01 9.35E-01 
Particulates 9.68E-02 8.34E-03 1.05E-01 
Total   1.45E+00 

    
    

2-hour Integrated EAB Dose (rem)--- 6-8 hour window 
 CEDE DDE TEDE 

Halogen 9.69E-01 5.45E-02 1.02E+00 
Halogen Daughters 0.00E+00 5.49E-01 5.49E-01 
Noble Gas 5.79E-03 1.66E-01 1.72E-01 
Particulates 4.99E-01 1.35E-02 5.12E-01 
Total   2.26E+00 
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8.0 CONCLUSIONS 

The BVPS Site Boundary and Control Room doses due to airborne radioactive material released 
following a LRA will remain within the regulatory limits set by 10CFR50.67 and Regulatory Guide 
1.183.  These doses were calculated by using Alternative Source Terms and the design parameter 
values provided by FENOC via DIN#s 1, 2 and 12 (see Attachment 1, 2 and 3).   
 
The LRA and the LACP have similar design inputs except the activity available for release.  Since the 
activity available for release associated with the LRA (gap activity in the failed fuel) is much higher 
than that associated with the loss LACP (Tech Spec RCS activity), the dose consequences resulting 
from the LRA bound the dose consequences resulting from a LACP. 
 
Note that the estimated dose consequences take into consideration the following proposed change 
to plant operations; specifically: 
 
 BVPS will operate within the maximum allowable power operating envelop for PWRs shown in 

Figure 1 of DG-1199 
 
Control Room 
 
The 30-day integrated dose to the Control Room operator is 2.9 rem TEDE.  This value is below the 
regulatory limit of 5 rem TEDE. 
 
Site Boundary 
 
Site Boundary 
 
The integrated dose to an individual located at any point on the boundary of the exclusion area for 
any 2-hour period following the onset of the event is 2.3 rem TEDE (t=6 hr to t=8 hour time window).  
This doses are less than the regulatory limit of 2.5 rem TEDE. 
 
The integrated dose to an individual located at any point on the outer boundary of the low population 
zone for BVPS for the 8-hour duration of the release is 0.4 rem TEDE, which is less than the regulatory 
limit of 2.5 rem TEDE.  
 
As indicated earlier, the CR, EAB and the LPZ dose consequences reported above reflect that 
associated with a postulated LRA, and bound the dose consequences following a LACP. 
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FirstEnergy Design Input Transmittal 
 

DIT-BVDM-0105-00 transmitted via FENOC Letter ND1MDE:0727 
 

July 13, 2018 
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fax: 3Jo-315-9717 
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Dear Ms. crguson: 
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evaluating th - Locked Rotor Accident. 
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DESIGN IN PUT REQUEST FOR UPDATE OF RA01IOLOGICAL DOSE CONSEQUENCE ANALYSES 
BEAVER VALL,EY POWE!FC STATION 

TabJe 7·: Parameters for Cal·culatina Locked Rotor Accident (LR.Al Dos,e Consec;11i1&11t:es 
AOR (UR(B)...,S93, RO, A'II & A2J LAR - Increase in •CR lnleakage 

Parameter Value Referen:ce Value Reference 
~:taem I N.otes: 

C<1mment 

1. 

2. 

1. The equipment / parameter vaJues p~ese.nted in the table below as approved design inputs to be used for the LOdked Roto:r analysis reflect 
safety related components that can be creCilited In design bases dose oonsequence analyses; i. e .. the oomponents have lh.e appropriate 
redundancy, environmental qualification, pedigree, seismic support etc., a,pplicab!e to safety related equipment, and the par.ameter values 
reflect sing le failure criteria,. 

2. The• CJitrta, Input valu9. are: Core lnveratory, Maximum Faired Fuel percentage, Maximum Melted Fuel percentage, Fracdon of core activity In 
the fuel gap, Radial peaking factor to be applied to faired fuel, IPrimar;y-to-.seoondary leak rate, Maix:imum time period of tubes being uncovered, 
Maximum ,moisture carryover fraction in SGs, Maximum steam releases, Min imum RCS mass, Initial and minimum post-aocidenrt SG mass, 
Control Room (CR) atmospheric dispersion factors. 

3. Parameter vaJues pFovided below reflect the boundlng1 value appllcabre to Unit 1 and Unit 2 

Core Power Level 2918 FENOC retter 2918 Mwt BV1 Renewed Operating 
(wi1th power NID1MlM:0327 License DPR-66 
uncertainty) used [Table 7], 11'/05/02 
to establish BV2 Renewed Operating re-Cliation source FENOC letter Ucensa NPF-73 
terms BV2SGRP:0971, 

3,127/14 BV1 LRM B 3.3.8, 

BV2 LRM B 3.3.8 

av1r2 rs s.6.J 
Design Basis As provided In S&W FENOC letter /i.s. provided In BV1/2 Celoulation 
Core Activity for reference calcuJatlon- NO1MLM:0327 Reference UR(B)-483 iodines, Noble [Table 7], 11/05/02 
gases anc.f alkali 
me1als S&W ca~-ulation 

10080-UIRtB)-483, 
RO 

Rated Thermal Power shall not 
exceed 2900 MWt. 

Total power measuremen,t 
uncertainty of better than +/-
0.6% of RlP a.t fu ll power is 
achieved using the Leading 
E:dge Aow Meter. 

2900 MWl X 1.006 -291 7.4 
MWt 

Tl1e current d'esign basis 
composite equilibrium ,core 
Inventory, which is based cm 
29•1 8 MWl, an 18 month 
bumup cycle and ;ni!ial 
enrichments from 4.2% to 5%, 
is appropriate an.a is not being 
changed. 
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Parameter 
3. Maximum failed 

foel percentage 
following a LRA 

DESIGN INPUT REQUESl" FOR UPDATE OF RADIOLOGICAL DOSE CONSEQUENCE ANALYSES 
BEAVER VALLEY POWER STATION 

labt. 7: Parameters for Calculatina Locked Roto.r Accident (LRA) Due Consequences 
AOR [UR(B)-493, RO, A1 & A2] 

Value Refuence 
< 20% rod:s i.n ONB FENOC letter 

ND1 MlM:0327 
[Table 7J, 11105/02 

FENOC letter 
ND1 SGRP:0403, 
8/18/03 

FENOC letter 
BV2$GRP:0971, 
3127/14 

LTR-Pl-13-79, 
Rev. 1 

l TR-TA-13-15, 
Rev. 0 

10080-US(P)-235 
Rev 2fA1 (ON-TA-
01-051, ~l!V 0) 

LAR - Increase In CR lnleatcage 
Valu1;1 Reference 

~ 20% rod,s In BV1 Calculation US(P}· 
ONB 259 

BV2 Calcu lation US(P)-
235 

Westinghouse letter 
FENOC-02-21I7 

BV1 U FSAR Section 
142.7 

BV2 U FSAR Section 
15.3.3 

Co:mment 
Current design basis anafy'sis 
equates rods in ONB to tailed 
fuel. 

BV2 Calculalion US(P)-235 
indica1es "Rods in DNB Limit, 
2.5%"; however, Westinglhouse 
l'elter FENOC-02-217 cianfied 
that tlie limit was reduced to 
20%, which is lhe ourrerrt 
licensing basis. Tl'le 20% limit 
is confirmed via tlie !Reload 
Safety Analysis Checklist 
(RSAC) process. 
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Parameter 
4, Maximum melted 

fuel percentage 
following a LRA 

DESIGN INPUT R~QUEST FOR UPDATE Of RADIOLOGICAL DOSE CONSEQUENCE ANALYSES 
BEAVER VALLEY POWER STATION 

Table 7: Paramet.ers for Calcllllatilna !Locked Rotor Accident (LRA) Dose Conseauences 
AOR [UR(BJ-493, Rt, A1 & A2] 

Va.lue Reference 
None FENOC letter 

ND1 MII.M:0327 
[Table 7J, 11105/02 

FENOC letter 
ND1SGRP:0403, 
6/18'03 

FENOC lettsr 
BV2SGRP:0971 , 
3127114 

LTR-Pl-13-79, 
Rev. 1 

IL TR-TA-13-15, 
Rev. 0 

1006-0-US(P)-235 
Rev 2/A1 (CN~TA-
01-051, Rcev O) 

LAR- lncrea&e in CR lnleal!age 
value Referene9 

None BV1 UFSAR Section 
14.2.7 

Westinghouse letter 
L TR-PL-13-79 

Comment 
It fs assumed that merti.ng wJU 
not occur In UO2 pelrets Ior lhis 
accident 
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Parameter 
5. Activity avalla'ble 

for release 

DESIGN INPUT REQUEST FOR UPDAJE 0:F RADIOLOGICAL DOSE CONSEQUENCE ANALYSES 
BEAVE1R VALLEY POWER. STATION 

iable 7: Parameters for Calculating Locked Rotor Accident (LRA) Dose Conseq,u,enoes 
AOR [UR(B)-493, RO, A1 & A2J I LAR - Increase in CR ln,le.allltage 

Value I Reference I Value I Re.ference 
Gap activity in failed I FENOC letter I Gap activity in I NRC Regulatory Gulde 
fwl ND1MLM:0327 failed luel U8~! 

f,:1ble 7], 111105/02 

RG 1. 183, Rev. 0 

Comment 
P~ NRC Regu latory ,Guide 
1.183, A~pendlx G (LRA), the 
acllvity released from the fuel 
should be assumed to be 
~eased instaritaneouSily and 
homogeneously through ~he 
primary coolant. 

WECTEC Notes.: 
Failed fuel activity is released 
ins.tanla.neously and 

omogeneous!y into primary 
coola.nt and released to the 
environment via steam 
generator Main Steam Safety 
Valves and Atmosphenic Dump 
Valves due to prrmary-to 
secondary SG tube leak.age at 
Technical Specification llimll's. 

Th.e implicit assumption is that 
the portion of aclivfty 
assooiated with the release ,of 
secondary steam (il.e., activity 
resulting from pr,ima.ry to 
secondary reakag.e due to 
leakage· ,of' primary coolant at 
the malXlimum allowable val'u!it.s 
permitted by the TS for normal 
operation) is insignificant i 
comparison w.i~h the release ,of 
g~p activity due to fa[led fuel. 
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Parameter 
6. Frnciion of core 

activity in the fue 
gap for a Loated 
Rot,or Event (,refer 
to, the comments) 

DE:S!ION ,NPUT RiEQUEST FOR UPDAT:E OF RAD'IOLOG'l'.CAL DOSE CONSEQUENCE ANALYSES 
BEAVER VALLEY POWER STATI:ON 

Tab:le 7: Parameters for Calc::urating Locked Rotor Accident (LRA) Do&e C011u,eq11ence-s 
A.OR [UR(B),-493, ,RO, A1 & A.2] I LAR- Increase In CR lnleakage 

Value 
Noble gas~& 
halogens 
(except as noted)= 
0.•05 
Kr-85"' 0.1 
1-131 "'008 
Cs, Rb "'-0.1 

Roforonc.o 
FENOC l'etter 
ND1 MLM:0327 
[Table 7), 11110510.2 

RG 1.183, R.,ev. 0, 
Table 3 

1-131 
,,.132 
Kr-85 
Other 

varuo 
0.08 
0.23 
0.35 

Noble Gases 0.04 
O~her 
Hatogens 0.05 
Alkal, Metals 0.4G 

Note: Operation is 
limited to lhe 
maximum 
allowable powe 
,operating 
,envelope for 
PWRs show,n In 
Figure 1 of 00-
1199. 

Refer,enco 
NRC Draft Regulatory 
Guide DG-1 199, Ta~le 3 

Note: A regulatory 
commitment to operate 
under the m~mum 
allowable power 
operatln,g envelope for 
PWFls shown in Figure 1 
ornG-1199 will be 

eeded . 

Example: Dlablo Canyon 
Power Pfamt, Units. 1 & 2, 
Amendments 230 and 
232. 

Comment 
NRC Regulatory Gulde 1.183 
Table 3 provides the ga,p 
fractions for IN'on-LOCA events 
(with the eX"Ception of the 
CREA) for Alternative Source 
Term applications. The ga,p 
fractions provided in Tabl'e ,3 of 
Reg.ulatory Guide 1. 183 for 
Non-lOCA events are 
contingent upon meeting Note 
11 of Regulatory Guide 1.183. 
Note 11 indicates ~hat lhe 
release fractions listed in Tabre 
3 are •a.ccep.table for use with 
curren~ly approved LWR fuel 
with a peak burnup ot 62,000 
MWDIMTU provided that the 
maximum fJnear hear 
genflratkm rate does not 
exceed 6. 3 kwllt peak rod 
1werage power for bumups 
exceeding 54 GWDIMTU.w To 
support flexibility of ftlel 
management with respect to 
meeting the R.G 1. 183 criteria 
for linear heat generation rate, 
use will be made oJ gap 
fractions from OG-1 199 Table 
3 based on NRC acceptance 
,requirements per olher 
llcensJng ap;plications / NRC 
Safoty Evaluation Reports 
(e.91., IDiablo Canyon) torfuel 
rods that exceed the linear 
heat generation rate criteria. 
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Parameter 
7. Radial peaking 

factor lo be 
applied to faired 
fuel 

8. Chemical form of 
iodines rn taLled 
fuel 

9. Chemical 
com,posl~ion of 
iodine released 
from Vile Steam 
Generators to the 
enVil~onmenil. 

DESIGt<J INPUT REQUEST FOR UPDATE OF RADIOLOGICAL DOSE CONSEQUIENCE ANALYSES 
BEAVER VALLEY POWER STATION 

Table 7: Parameters for Calculating Locked Rota,- Accident rLRAl Dose Conseauen"s 
AOR [UR(B)-493, RO, A1 & A2J 

Value Reference 
F(~J-1) = 1. 75 FENOC letter 

ND1ML..M:0327 
[Table 7], 11/05/02 

F'"ENOC letter 
N01SGR P:0403, 
B/18103 

IFENOC letter 
B-V2$G:RP:0971, 
3127114 

95% Csl FE.NOC letter 
4. B5% el'emenlal ND1MLM:0327 
0.15% organic [Ta'bfe 7], 11/05/02 

RG 1.183, Rev. 0 

97% eaemental FENOC letter 
3% organic ND1MLM:0327 

[Ta'bre 7], 11105/02 

IRG 1.183, Rev. 0, 
Append~G.4 

LAR- Increase in CR tnleakage 
Value Reference 

F(.aH ) =1.70 FENOC Letter 
ND1 MDE:0720 (DIT-
BVDM·0081·06 and DIT-
BVD ri.t-0061 -06) 

95%Csl NRC Regulatory Guide 
4.65% elemenlal 1.183 
0.15% organic 

97% elemental NRC Regulatory Guide 
3% organic 1.183 

Comment 
A highar F(AH) value is 
conservalive. An F(fiH) value 
of 1.70 was provided for ful\l re 
IBV1 & BV2 IFull Spectrum 
lOCA (FS11!.0CA) calcula~icns. 

The majority of DBA analyses 
were penormed at a, •t::i.rget• 
F{ti.H) of 1.75. Core deslgin 
has been done at a more 
restrictive F(~HI} of 1.62 
because lhe 
l arge Break LOCA evaluations 
addressing lhetmal 
conductivity degradation and 
Small Break LOCA evaluations 
usedl ain F(~H} of 1.82. 
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Parameter 
1 O. Acti,vity release 

palh 

11. Steam generator 
(SG) primary~to-
seoonda.ry 
ieakage rate at 
TIS levels 

D1;5IGN INPUT REQUEST FOR UPDATE OF IRADIOLOGICAL DOSE CO'NSEQUENCE ANALYSES 
BEAVER VALLEY POWER STATION 

Table T: Pal"@:me-ttlrs for Calculating Locked Rotor Accident (LRAI, Dose Co111Sequences 
AOR [UR(IB)-493, RO, A1 & A2] I LAR -Increase In CR lnl,eakage 

Value I Referel'loe, I Value I Reference 
~P ac,tivtty from Fil:NOC. let!. er ,G~p acbvify from I NIRC 1Regulatory Guide 
failed fuel 1s released ND1MLM:0327 failed fuel Is 1.18,3 
to the coorant and is [Table, 7], 11/05102 released t•o the 
assumed to leak fl'lto coofal'll and is 
the secondary system RG 1.183, R.ev. o assumed to reak 
at TIS leak rate. Due into the secondary 
to a$$Umed loss of system al TS reak 
offsi,te power, rate. Due to 
conde!'lser steam assumed loss of 
dumps are not offsite power, 
available, and steam condenser steam 
Is released by the dump valves are 
MSSVs /ADVs. !'lot avallab,1e, and 

s.tea m, is rerea~ed 
by lhe Main Steam 
Safety Va'1.les and 
Almospheric 
Dump Valves. 

150 gallol'ls per clay 
(gpd) ,(any 11 SG} 

450 gpd (aiH 3 SGs) 

F'ENOC letter 
ND1M'LM:0327 
[Table 7]. 11105/02 

FENOC letter 
Leakage -density -- 1. O I BV2SGR P:0971 , 
gfcc 3127/14 

150 gallons pe 
day (any 1 SG) 
450gpd (all 3 
SGs) 

Leakage density = 
1.0 gloc 

BV1i2 TS B 3.4.13 

NRC Regulatc;ry Guide 
1.1S:3 

Comme:111: 
NRC Regulatory Guide 1.1,63, 
Appendix G, paragraph 5. 1 
states: "lhe prlmary-to-
seoondary leak rate in lhe 
steam generators should be 
aasurned to be the leak-mte-
limlllng ,oonditio:n for oper:ation 
specilf(ed' In tile teahnical 
specifications. The leakage 
should be apportione{j 
between the steam generators 
il'l such a manner that the 
calculated dose• is maximized.• 

Per NRC Regulatory Gulde 
1.183, Appendix G (LRA), the 
leakage density shootd be 
assumed to be 1. O glee in most 
cases. 
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Parameter 
12. Maximum tlme 

period of SG 
lubes being 
uncovered 

DESIGN INPUT REQUEST FOR UPDATE OF RADIOLOGICAL DOSE CONSEQUENCE ANALYSES 
BEAVER VAUEY POWER STATION 

Table T: 1Paramcters for Calc-ulaUn<1 Locked Rotor Accident ILRAI Dose Con,seauenc.s 
AOR i(UR(B)-493, RO, A 1 & AZ] LAR - lncr:ease in CR ln·leakage 

Vahle Reference Value Referertce 
Negtigible FcNOC letter Negligib!e effect WCAP-13247 

NIID1MLM:0327 
(Table 7J. 11/05/02 NRC letter (3110/1993) 

WCAP-1 3247, 
March 19'9.2 

Comment 
The scope ofWCAP·-13247 
includes lhe LRA. The results 
of ttie We::1tinghouse Owners 
Group program indicate ~hat 
s.tsam •generator tube uncovery 
does not Increase the 
consequences of Steam 
Genera.tor Tube Rupture and 
Non-SGTR ,events signifLcanrlly. 
fhe ,current design ba&is 
analysis method~logies are 
adequate and remain valid. 

NRC letter (3/10/1993) 
expressed agreement "With the 
position presented rn WCAP-
13247. 
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Parameter 
13. Partido 

coefficients i 
5Gs 

DESIGN INPUT RiEQ:UEST FOR UPDATE OF RAD IOLOG&CAL DOSE CONSEQUENCE ANALYSES 
BEAVER VALLEY POWER STATION 

Table 7: Parameters for Cakutating Lockodl Rotor Ac<:ident (LRA) Dose Consequen.c&& 
AOR l(UR(B.-493, RO, A 1 & A2) I LAR - Increase in CR lnreakage 

Value 
l ubes submerged 
Noble g,as - released 
freely with no 
retention 

All Iodines - 100 

Reference 
FENOC !ettea1 
N D1 MLM:0327 
[Taoie-11, 11/05f02 

RG 1.183, Rev. O 

ValLre 
Tubes submerged 
NobM 9as -
released ff'eely 
with no r~tentlon 

All ,iodines - 100 

RefHe,u:e 
NR,C IRegu'Jarory Guide 
1.183 

Comment 
Per N RC Regulatory Guide 
.183, Appendix G (LRA), all 

noble gas radlonuclJdes 
released from ltle 1Primary 
system are assumed to be 
released to Nle env.lmnment 
witllou,t reduction or mitigation. 
Also , Ure tr.an.sport model 
described in assumptions 5.5 
and 5.6 of Appendix E should 
be utili>zed for all iodines and 
particulates. Per Appendix E 
{MSLB), tti.e radioacliivity in the 
bu lk. water is assumed to 
become a vapor at a rate that 
is lhe· fl.J notion of the steaming 
rate and the partition 
coefficient A partition 
coefflcient for iodine of 100 
may lbe assumed. The 
retention of particu late 
radionuclides in the steam 
g:entirators is limited by the 
moisture carryover from tile 
steam generators. 
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Pa,rameter 
14. Maximum 

moisture 
call}'over fraction 
In SGs (carryover 
of particulates in 
fuel gap retease) 

DESIGN tNPUT R,EQUEST FOR UPDAT!E OF RADIOLOGICAL DOS£ CONSEQUENCE ANALYSES 
BEAVER VALLEY POWER STATION 

Table• 7: Parameters for Calculatlna Locked Rotor Accident (LRAl Dose Cons&auences 
AOR !UR(B}-493, RO, A1 & A2J LAR - Increase in CR lnleakage 

ValH Re•ferenoa Va'lue Reference 
AOR I FENOC !e,tter Steam Moisture Westinghouse letter 
0.25% NO1MLM:0327 Fractions are: FENO~D1-278 

(Table 7), 11/05/02 
BV1RSG Westinghouse 

1;ey LB~2 OSG Westin.ghouse Hr 0.0010 Calc1Jlatkin CN-PCWG-
0.25% FENOC-01-278, 00-17 (PCWG-2793) 

9119/01 
Westjn.gho1.1se 

FE:NOC l'etter BV2OS_G Calculation C!N-PCWG-
8V2SGRP:0971, 0.0025 00-17 (PCWG-2646} 
3127114 

BV2 Vendor carouralion 
BV2 RSGs L TR-PL-13-79, 2704.130-000-047 
:.0.10% R:ev. 1 BV2RSG (PCWG-12-6} 

0.0010 
PCWG 12-6, 
Feb. 23, 2002 

Comment 
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Par;uneter 
15. Maximum steam 

release from 1intact 
SGs 

16. Initial & Minimum 
reactor coolarit 
system (RCS) 
mass, exoll.lding 
pressurizer liquid 
and steam 
masses 

DESIGN INPUT !REQUEST FOR UPDATE OF RADIOLOGICAL DOSE CONSEQUENCE ANALYSES 
BEAVER VALLEY POWER STATION 

Table 7: Parameters forCalc11laUna Locked Rotor Accfdent ILRA~ Dose Con,seouences 
AOR fUR(B)-493, RO, A1 & A2] 

Val~e Referenc•e 
13V2 OSG FENOC letter 
0·2hrs: 348,000 1,1:iim N01MLM:0327 
2~ hrs: 773,000 lbm rrable 7], 11/05102 

WestingllOuse Hr 
FENOC-01-27 8, 
9/19J\01 

BV1 RSG FENOC letter 
0-.2hrs: 340.000 lbm ND1SGRP:040'3, 
2-8 hrs: 778,000 lbm 8/18/03 

F"ENOC letter ,8).f,2 1RSG BV2SGRP:0971, 0-2hrs: 332,000 lbm 3/27/14 2-8 hrs: 753,000 lbm 
CN-CRA-12-12, 
Rev. 10 

,BV20SG FENOC letter 
341 ,331 lbm (22% ND1MLM;0327, 
lube p[ugged) [Table 7], 11/05102 

BV1 FENOC letter 
340,71 1 ibm ND1 SGRP:0403, 

8118/03 

B\12 RSG FENOC Jetrer 
35,1,900 lbm BV2SGRP:0971 , 
(22% tubes plugged) 3127/14 

LAR - Increase In CR ln'le41kage 
Value Reference 

BYi_RSG FENOC Letter 
0 to 2 hours: ND1 SGRP:0403 
340,000 lbm 
2 to 8 hours: 
ne.,OOOlbm 

BV2OSG FEN OC lell.er 
0 to2 hours: N D1 SGRP:0403 
348,000 lbm 
2 to 8 hours: 
773,000 Ihm 

!BV2 RSG Wesiinghouse 
01.0 2 hours: Calculation CN-CRA-12-
332,000 lbm 12 
2 ·to e hours: 
753,000 !bm FENOC Lett.er 

BV26GRP:0971 

BV1RSG FENOC letter 
345,097 lbm ND1SGRP:0403 
(22% SGTP) (7790 lt'3) 

BV2 OS~ 34t,331 FENOC letter 
rbm ND1SGRP:0403 
(22% SGTP) (7705 ft.AJ) 

Bl/2:RSG Westinghouse 
346,381 lbm Calculations CN-TA-01-
,(22% SGTP) 33 & CN-TA-12-32 

(7819 ft"3) 

Comment 

FENOC-01-278 Note 8 
presents a calculation of the 
mass of the BV1 Reactor 
Coolant System active water 
volume (with Original Steam 
Generators) as an ex.a111ple: 
340,711 lbm "'7691 ft.A3 X 44.3 
lbm/ft'"3. Using the same 
approach, the masses 
(assuming 22% SGTP) are: 
345,097 lbm (BV1 RSG$), 
341,331 lbm (BV2 OSGs), and 
346,381 lbm (BV2 RSGs). 
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Parameter 
H. 11nma1 and 

minimum post-
accident mass of 
secof'ldary coolarnl 
per SGs {lbmlSG) 

18, Termination o,f 
eovironme ntal 
release 

D.ESIG:N INPUT REQUEST FOR UPDATE OF RADIOLOGICAL DOSE CONSEQUENCE ANALYSES 
BEAVER VALLEY POWER STATION 

Table 7: Parameters for Calculatinq Locked Rotor Accident lLRAl Dose Conseq,uencc-.s 
AO,R p:JR(Bl-493, RO, A1 & A2J 

Value Reference 
B'L2 OSG: FENOC letter 
105,Q7•6 lbm ND1 MLM:0327, 

(Table 7J, 11/05102 
BV1 RSG: 
101,799 lbm FENOC letter 

ND11 SGRl?:0403, 
8118103 

BV2RSG: FENOC letter 
103,019 lbm BV2SGRP: 0971, 

3127/14 

L liR-PL-13-79, 
Rev. 1 

CN-CRA-12-112, 
Rev, 0 

8h0urs FENOC r.etter 
N1D1 MLM:0327, 
[Table 7J, 11105102 

Wes,tinghouse ltr 
FENOC.-01-278, 
9/1·9101 

FE:NOC letter 
BV2SGRP;0971, 
3/27/14 

CN-CRA-12·12, 
Rev. 0 

LAR - Increase In CR lnleakage 
Value Rof.orence 

IBV1 RSG FENOC letter 
101,799 lbm ND1 SORP;0403 

BV2OSG FENOC letter 
105,076 lbm NID1 SGRP:0403 

BY2 RSG W,estingihouse 
103,O19 lbm Catculatlon CN-CRA-12-

12 

8 hours BV1 UIFSAIR Seotion 
14.2.7 

FENOC Leiter 
ND 1 SGRP .0403 

8V2 UFSAR Section 
15.3.3 

Wesllnghouse 
Caloulation CN-CRA-1:2-
12 

NRC Regulatory Guide 
1.183 

Co.mmeint 
SG liquid mass would ternd to 
increase following a LRA, so 
the i1nitial value is the mfnfmum 
liquid mass during the 
trans.ient. 

Time of 8 hours relleots when 
Resldual H~t Remova1 
initiation condillo,ns are 
reached. 

Per NRC Regulatory Guide 
1183, Appendix G (LRA), the 
release of ra:dioactlvtty shour<1 
be assumed to continue until 
shutdown coo:ling1 is, in 
operation and re1eases from 
tt,e steam generators have 
been terminated, 
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IDESIGN INPUT REQUEST FOR UPUATE OF RADIOLOGICAL DOSE CONSEQUENCE ANALYSES 
BEAVER VALLEY POWER STATION 

Table 7: Parameters for Ca1c11lallno Locked Rotor Accidunt fLRA) Dose Comsequences 
AOR (U~iB)-493, RO, A1 & A2] LAR - l11c 1rease in CR lnleakage 

Parameter Value Reference Value Rofere111ee Comment 
19. Contro1 Room Relea.se pofnts: FENOC letter Main Steam Relief BV1/2 Dra\ving RY- XJQs deteimined ,n BV1 

(CR) atmospheric U1: N3799 ND1MLM:0327, Valves (as a 0001C CarouPation ENI-ME-105 and 
dispersion factors U2: N3841 [fable 7], 111105/02 Single Riser) BV2 Calculation EN-ME·106 

Rele~se potnts: 
Drawing 87O0s..lRY-
1C, R1 BV1: BV1 C:aloulation EN,ME-

N3799, E7550 105 
X/Qs determined 
in S&W calculation IBV2: BV2 Calculation EN-ME-
10080~EN-IME- N384t E812'5 100 
105, RO/A1 

10080-EN-ME-
106 R0IA1 

Control Room lsolatton .I Eme,rgem;y Ventilation tfollowi111g a LRA) 

20. CR emergency CIR e-mergency 
venlitalion ven·tilalion is not 
automatic credited for this event 
initiation 

.n . Initiation of CR CR is oot purged 
p.urge after following this event. 
environmenlal 
release is 
lermlnated: time 
and rate 

FENOC letter CR e-rnergency 
IND1 MLM:0327, ventilation is not 
[Table 7]. 11/0510~ credited for ltlis 

event 

FENOC latta:r CR is not purg.ed 
ND1MLM:0327, following this 
[Tab1e 7], 11/05/02 event 

Conservative 
Assumption 

Conservaliv,e 
Assumption 

DIT-BVDM-0105-00 
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Page 1 of3 
DESIGN REVIEW CHECKLIST 

J1 
i 
ii 
'~ 

DOCUMENTISl TO BE VERIFIED (Including document n,vision arid, If al)l)flcabl, urtit No.~ 

DIT- 8VDl1-0lD5-oo 
QUl:StrON NA Yn i No COMMENTS RESOLUTION 

1. Were the basic functions of each structure, syslem or compooe.n,t conside,red? ./ 
2. Have performance requil"8ments &ucl:l as capacity. r!l!filg, and system ou1pul been 

cooordered? / 
3. Are lhe applicable codes,. 5landards and regulalory requrrements Including ap.plicable 

lswe ar.d/or addenda properly identified and ere lhei.r requiremerrts lo.- design a,ndlor ✓ material been me1 or recooc~ed? 

4. Have design conditions sucll as pressure, temperature, ffui<I ctlemistry, and voltage been 
specified? ./ 

5. Are loads such as seismic, wind, therm.ii, dynamic end fatigue factored in the design? ./ 
6. Coosidering the applicable loadiog condilions. does an adequate structural margin of / safely exist for lhe strength of component&? 

7. Have environmental con(ilions anticipated during s101age, oonstflJction and operalion 
suet, as pressure, temperature, humidity, sOil erosion, run-offfrom storm water, / . oorroslveness, site elevalioo, wind direction, nudear radiation, electromagnetic radiation, 
and du ralion or eicpowre been considered'? 

8. Have interface reqliremenls induding de~nillon of the funci ional and physical Interfaces / involving slructums, systems and components been met? 
9. Have the material ,requirements induding sueh items as compatibilily, electrical insulation / properties., protective coating, corrosion, and fatigue resistanoe been oonsldered? 

10. Havs mechanical re~iremenls such as vibralfoll, slress. shock and reaction forces been 
/ I specilil!d? 

11 . Have structural requirements covering such Items as equipment foundallans aod pipe 
supports been ldet11if,edl? ,/ 

12. Have hydraulic requirements such as pvrnp net posilr.le suction head (NPSH), aJlow•abJe 
pressure drop,i;, and allowable fluid velocities been specified? / 

13. I-lave Chemistry requirements such as lhe provlsioos for samp:ling and !he limitations on _/ water chemistry been specified? 

14. Have eJeotncal requirements such as &ource of power, voltage, raceway fequl1ements, 
eleclricaJ insulallon and motor requiremel'lts b!len specified? J 

15. Have layout and arrangement requirements been OOMidered? ./ 
16, Have operational requirements under various conditions, such as plant slartup, normal J plant operalion, plant shutdown, plant emergency operation, special or inlrequenl I 

operation, and system abnonnal or emergency operation been spe,cified? 
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I NOP.CC-2001-02 Rev. 04 

DESIGN REVIEW CHECKLIST 
OOCUMENT(S) TO BE VERIFIED (Including document re\llslon and, ii appllcatlle, unil No .. l: 

J1 
i 
ii 
'~ 

01 T-/,;VDt1-Ot05-00 
QUESTION NA Yeg No COMM.eNTS RESOLUTION 

17. Have inslrumenlalfon and oorrtrol requirements lncl1.Jdin9 inslruments, controls, and 
alanms required for operalion, testing, anti mainteoaoce been ldentlrled? Olher 

.J requirements such as tl'le type of instrument, insmlled spares., range of measuremeflt, 
and location of indication sho1.1ld also be included. 

18. Have adequale eocess and adminis1rall"ve oon1ro1s been planned for p~ secur,ily? ./ 
19. Have redundancy, diversity, and separation requlremenls of s1ructures, systems. and 

oompooems been considenid? / 
20. Have the failure requirements of Slrudures, systems, and oomponents, including a 

defir,ition of !hose evenls arld ar:cldents wl1ich tt'ley must be designated lo withstand 
been iden!ified? ./ . 

21. Have test ,requiremenls including in-plant tests. and !he conditions under which !hey v;ill 
be performed been specl1led? j 

22. Have a-c~s1bmty. mairrtemmce, repair and in-service inspection, reqwremenlS for the 
plant includ;ng the conditions under which they will be petformed been speciried? .J 

23. Have perwnnel requirements and liml!ations including tile quall11calion and number of 
personnel available for plant operation, maintenance, testing and inspection and 
permissible personnel radla.tion exposure lor specified areas and oorlditions been 
considered? 

j 
24. Have transpol1abrnty requirements such as ~ize and shipping weight, llmllatlon.s and' 

lnlerstate Commerce Commission ,regulalrons been considered? 
/ I 

25. Have fire proteci!on or nesls1anoe reqµiremenls been specified? J 
26. Are adequate hand6ng, storag.e, deariin9 and shlpping requiremenls !lP(M;lfied? ✓ 
27. Have lhe safety requirements for preventli'lg undue risk to the health a11d safety of the 

public been considered? J 
2.8. Ace ttie speclRed materials, processes, ,parts a!'ld equipment suitable for !he requi red ,/ applicatio.n? 

I 

29. Have sefefy requirements for pneventlng personnel injury including $uch items as 
radiation hazards, rawtcting !he use of dangerous materials. escape pnovislons from 
,endos1.1nes and grounding of e~rlcal equipment beeri considered? / 

30. Were lhe inputs correctly selected and tncorporated into the design? ✓ 
31. Ane assumplfons necessafY to perform lhe desjgn aciiYity adequa1ely described and j ~ reasonable? !Mlere necessary, are !he assumptions Identified for subsequenl re-

vcrlllcallons when the detailed design activities are completed? 

32. Ale !he appropriate quality arid qual:ify assurance requirement$ $pecifled? u 
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Page3 013 
DESIGN REVIEW CHECKLIST 

DOCU MENT(S) TO BE VERlFIED (lncludl ltlf aocument ri,,vLslon and, ii applicalile, unft No.);: 

J1 

t ,ij 
01T-SV/Jl1 - 01os-co 

I 
QUE,:STION NA Yes No COMNIEIIITS RESOLUTION 

33. H!IVe applicable c:ooslfuotion and op1tratlng experience been oonsldered? ,/ 
34. Have the design interface requirnmeots been salisfied? ./ I 

I 35_ Was a.n appropriale design me1hoel used? ./ I 

1 
36. Is the output reasonable compared to inputs? ./ 
37. Are !he speoified malerials oompalible wfth eaefl other and lhe design environmenial .I condilions to which tho malerial wiU be exposed? 
38_ Have adequate mainfenanc:4! feah.1res alld requirements been specified? / 
39. Has l he design prope.rty oonsidered radialion exposure to the public: .ind plant personner? / 
40. Am the ;t(;Oeptanoe criteria incx,,porated in lhe design, documenls sufficient to allow / verification 1J1at design requirements ha,ie Deen satisfied? I 

41. Have adequal.e pre-operational and &ubsequent periodic test requirements been / appropriately specified!? 
42. Are adequate ldenliflcation requirements specified? ./ I 
43. Are requirement$ for record prep;ira1ion, review, approval, retenlionr, etc_, adequately / specified? 

I 44. Have protective coali.ng,s qualified for Design Basis Accident (OBA) been specified to 
structures, equipment aoo components lnsWlled in lhe confa jnmentldrywell? / I 

45_ Are !he necessary supporting, calculations compleled, checked and awro,ied? 7 
46. Have the equipment lleal toad change~ beefl reviewed for Imp.id on HVAC sys1ems? ✓ 

I 

47. IF a computer program was used lo obtain the design by :analysis, THEN has the 
J program been va~dalec per NOP-SS-1001 and doC1Jmentecl 1o ve.rify U,e technical 

adequacy of the oompuler re$Ults oontalned in lhe design aneily!lis? 
48. Have Professional Engineer (PE) cerlification requi,rements been addressed and 1./ I 

do~nled where recturred by ASME Code (if appllcable}. 
49_ Doe$ the design involve the installalion, ,removal, or re11jse so.ftwarellirmware and have / the requi1emen1s ol NOP-SS-1001 been a_ddressed? 
50_ Doe~ tl'le design nvalve the Installation, removal, or change to a digital component(s) and J have the requirements ofNOP-SS-1201 been addreS$ed? 
COMPlETE.D BY: (Pool and S,gn Nmoo) IDATE rF Cl'ECKUS,, ,s Rl,'W,EWE,!) /JV .11= 'bfAJII ONE Vffi\'HER SrG'I 8fil.OW. 

Dc,;,J., /<tc;- i 81Mnt t?;:; ~ 
AOOITIONAl VERIFIER (Prirl/.aoo Sigrl Name) IDATE ,~13-1~ ;V/A 
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FENOC 
P,11trld!. G. Piiu,·li11eb 
Mi!na!ler, D-=~iS'l El~giroeering 
p~~v:Jinchp@firstenetIDJ.OOtp,oom 

ity ve. 
orwood, A 02062 

NDl DE:0726 
July I - 20]8 

Br!Q'<'llr VaUt1· Pu-..,u Station 
P.O. l1-o.,i4 

Shippingport, PA 15077 

Phone: 724-68.2-498.2 
Fax: 330-315-~ 7 

BVl & BV2 Complete Reanalysl. of Dose CenscguenOO!J 
f'!!r CRE 't:tacer Ga Testing and Other Accgtance Criteria Changes 

Design Input,Ttammiittal DIT-BVDM~Ol06-00 for the 
Loss of Non~Emergency AC Power Accident Dose 

Dear Ms. Ferguson: 

Auached i Deslgn Input T:ransmi ta] DIT-BVDM-0 l 06-00 which provides information for 
evaluating the Loss o: on-cmcrgenc..y AC Power Ace· dent. 

Should you have any questions about the attached information. p]eas.e contact Michad 
Unfried at 724~682- 993 or Mike Re-ss]er at 724 682-7936. 

GU/bis 

Atlachtnent 

cc: M. G. Utt.fried 
. .. Re-ssler 

BVRC 

S:incer,ely, 

~ 
/\15~ du- ,l;r 
Patrick G. Pauvlinch 
Manager, De :ign Engineeri.ug 
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F,rstEne~ 

Fonn 1/2-ADM-.2097.F01 . Rev 0 RTL# A1.105V 

DESIGN INPUTJJ3ANSMITT AL 

(8'J SAFETY RELAT O / AUG QUAL 
Originating Organ~tion: DIT• BVOM-Qj 06-00 
[8] FEN0C 

0 NON-SAFElY RELA TEID D Oltler (Specify} 
Pag:e _1_ of _1_ 

Beaver Valtey Unit 01 02 !&JIBolh To: Sreela F'erguson 
System Designation: Vario :s 

Eingineeling Change Package: NIA 
Organizatfon: WECTEC 

Subject: Design l111~11t Tra1n,arnilla!I (pi: B.eanab'.sls of Dose C,o,ttH.gJJ:.eJt'lces For a BV1 !lr ffll2-LO:ss. of 
Nonaememenc11: ,A,C__&:iwer__Accldent 

Status of information: [ZIApproved for Use □Unverified 

For Unverified DITs, No-- cation number lrodking verification: 

Description of nformation: Safety Analysis Des·gn Inputs? IEJY~ □No 
Reconciled to Current Design Basis? IS]Yes □NIA 

This DIT provides informalion required for llie pe ormanoe of !he Loss of Non-emergency AC Power dose 
consequence design basis accident calculalion . This supports a proposed Ucen se Amendment Request {LAR) 
involving the control room envelope tracer gas testing criteria. 

P UFJPOS-e of Issuance: 
This DIT provides information reqLJired for the p rfo,rmance of design basis accident dose conseq enoe calculation 
U R(B)-493. 

J 

Source of Information (Rceference, Rev, TIiie, Location): ,Engineering Judgment Uls-ed? LJYes !o!No 

see attachment to DIT table. 

Preparer: ~»"¥,I Date: 
Michael G. Unfiried ;Jiilz~8 

I · 1Reviewer: Reviewer Signatl.J re: Date: 
ID. T. Bloom /3;;,??"~ 7 - /~ -IS-
Approver: Approver Sfgnature: Date: 
M. S. Ressler 

~ 7/13/}.l)JS 
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DESIGN INPUT REQUl=ST FOR UPDATE OF RADIOLOGICAL DOSE CONSEQU ENIC,E ANALYSES 
BEAVER VA!LLEY POWER STATIO.N 

Table 16: Parameters for CalcuJadn:A Loss of AC Power (LACP• Accrdeut Dose Conse<1 uences 
AOR. (UR(B)-493, RO, A1 & A2] LAR- Increase in CR lnleakage 

!Parameter Val'ue Reference Value Reference Comm;ent 
~el!J!l!,t~Notes: 

1. 

2. 

1, The ,equipment I parameter values presented in the table bellow as e,pprov,ed design inputs to be used for the LAC P analysis reflect safety 
related components that can be. ored ited in design bases dose consequence analyses; i.e., the components have lhe app.roprlate ,redundancy, 
environmental qualification, pedigree, sei&mic support, etc., applicable to safety related equipment, and the parameter values reflect s.lngle· 
tarlu re criteria_ 

2. The critical input yaj'ues are: Primaiy .. 1-0-secondary leak rate, Maoomum time period of lubes being uncovered, Maximum steam reileases, 
Minimum RCS mass, Initial and minimum post.accl.de11t SG msss, Conlrol Room {C.R) atmospheric dfSPers.io:n factors 

3. Parameter values provided below reflect the bounding varue applicable lo Unit 1 and Unft 2 

Core Power Le~I 2918 MWt FENOC letter 2918 MWt BV1 Renewed 
(with power ND11MLM:0327 Operating License 
uncertainty} used to [Table6J, DPR-66 
establish radlalion 11/05102 
source terms BV2 Ren;ewed 

FENOC letter Operating License 
BV2SGRPJl971, NPf'-73 
3/27/14 

BV1 LRM B 3.3.8 

BV.2 LR M B 3.3.8 

BV1/2 TS 5.6.3 

Design Basis Core As provided in S&W FENOC letter Ats provided in BV1/2 Calculation 
Activity for Iodines, reference calculation ND1MLM:0327 Reference UR(B,),-483 
Noble gases and alkali [Table6]. 
metals 11/05/02 

S&.W calcula~ion 
10080-UR(B):-
483, R0 

Rated Thermal Power shall nol 
e.x,oeed 2900 MWl 

Tolal power measurement 
uncertainty of better than +/-
0.6% of RTP at full power Is 
ac!hieved using the Lead'iny 
Edge Flow Meter. 

2900 MWt x 1.006 = 2917.4 Mwt 

The current des.ign basis 
compos,ite equilibrium COfe 
inventory, whicn is based on 
2918 Mwt an 18 mono, bumup 
cycle and initi,al ernidlmenl:s 
rrom 4.2% to 5%, is app.ropriate 
and Is not being cilcanged, 

Off ·BVOM-0106-00 
Page 1 of 11 
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DESIGN IN PUT IRE.QUEST FOR UPDATE OF RADI0'L0GICAL DOSE CONSEQUENCE ANALYSES 
IH:AVER VALLEY POWER STATION 

Table• 6: Parameters fol' Catcufatlng Lo&'& of AC Power {LACP'} Accide:nt Dose Consec 11eJ1ces 
A0R [UR(B)-493, R:O, A1 & A2J LAR - Increase ill CR lnlea.kag:e 

Parameter Value Referen.ce Va,lue Rerere11ce 
3. M'axtmurn taneo fuel None FENOC letter Nooe· BV1 Calculation 

percentage following a ND1 MLM:0327 US(P)-259 
lACFl [Table 6], 

11105.102 BV2 Calculation 
FEN.QC letter 
ND 1SGRP·0403, 

US{P)-235 

8118/03 Westrng'house letter 
FENOC-02-217 

FENOC lett.er 
BV2SGRP:0971, BV1 UFSAR 
3127/14 .Secti:on 14.1.11 

L TR-PL-13-79, BV2 UiFSAR 
Rev. 1 SL3cllon 15.2,16 

L TR-TA-13-15, 
Rev. O 

10080-US(P)-235 
Rev 2/A1 (CN-
TA•01-051, Rev 
O} 

Commont 

Off -BVDM-0-1 06"00 
Pag,e 2 of 11 
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DESIGN !INPUT RE.QUEST FOR UPDATE OF RADJ0L0GtCAL DOS!E C0NS1EQUENCE ANAl YSES 
BEAVER VALLEY POWER STATION 

Table 6: Parameters for Calculati11111 Loss of AC Power llACP) Accident Dose CQr,1591 uences 
AOR fUR(B~93, RO, A1 & A2] 

Parameter Value Reference 
4. M~mum melted fuel None PENOC letter 

percentage following a ND1MLM:0327 
LACP ITable6), 

11/05/02 

FENOC letter 
ND·11 SGRIP:0403, 
8/1 ,8103 

FENOC letter 
BV2SGRP:0971, 
3127114 

L TR-PL-13-79, 
Rev. 1 

L TR-TA-13.-15, 
Re-v. O 

10080-US(P)~235 
Rev 2/A 1 (CN-
TA-01-051, Rev 
0) 

LAR - r11c,ease 111 CR In leakage 
Value Reference 

None BV1 Caic1Jla,tio11 
US(P)-259 

BV2 Calculation 
US(P)-235 

Westinghouse r.etter 
FEN OC-02-217 

B'✓1 UFSAR 
Section 14.1. 11 

BV2 UFSAR 
Section 15.2.6 

Westinghouse retter 
L TR-PL-13-79 

Commeflt 
It Is assumed ltlat melting will not 
occur in UO2 pellets for a LACP 
evenl 

DIT-BVDM-0106-00 
Page 3 of 11 

J1 
i 
ii 
'~ 



 

                                                                                                                                    P
age A

tt2-7 of A
tt2

-18 

C
A

L
C

U
L

A
T

IO
N

 C
O

M
P

U
T

A
T

IO
N

 
 

N
O

P
-C

C
-3

002-0
1 R

ev. 05
 

 
 

C
A

LC
U

LA
T

IO
N

 N
O

.: 100
80-U

R
(B

)-493
 

  

R
E

V
IS

IO
N

: 1
 

 

   

 
 

Proprietary Inform
ation in [       ] R

em
oved 

L-SH
W

-BV2-000240 N
P-Attachm

ent 3 

DEStGN INPUJ REQUEST FOR U.PDAT1E OF RAD:IOLOGICAL DOSE CONSEQUENCE MIAL.YSES 

Pa,rameter 
5, Activity available for 

release 

6. ln i~ia l IRCS Aclivity 
(µCllgm) - Tech Spec 
Values 

BEAVER VALLEY POWER STATION 

Tabl'e 6: Parameters for Calculating lo11s of AC Power (LACP) Accident Doae Consec uences 
AOR [UR(B)-493, RO, A 1 & A2] 

Value Reference 
Technical FENOC letter 
S-peoificatlon RCS ND1 MLM:0327 
.ictivity [Table 6], 

11/05102 

Reactor Coolant FENOC letter 
activity lirnitecl to ND1 MtM:0327 

[Table 6], 
s 0.35 µCifgm 1-131 11105102 
DE 
:a: 100/&., 1,JCilgm BV1 TS 3.4.6 

Isotopic inventory BV2TS3.4.B 
obtained from 
referenced calculation CaJc 10080-

UR(B)-484., RO 

LAR - lncrea&e jn CR lnle.alage 
Value Reference 

Tecflnrcal BV1 UFSAR Table 
Specfficallon 14.1-3, Parameters 
3.4 .16, RCS Used in Control 
Specific Activity Room Habitability 

Analysis of the Loss 
of AC Powered 
Almiliaries Accident 

BV2 UFSAR Table 
15.2-2, Parameters 
U-sed for the loss ,of 
Noo-Emergency AC 
Power to the 
Stalion Auxirlarles 
Accident 

Reactor Cool•ant B\/112 TS 3.4.16 
Dose Equivalent 
IT131 specl,flc BV112 Calculation 
activity limited to: UR(B)-484 
:s: 0.35 µ Cifgm 

Reactor Coolant 
gross speclflc 
activity limited to: 
s 1 OO/E1:,ar µCl/gm 

Isotopic Inventory 
obtaiined from 
referenced 
ca'lculation 

Comment 
Per ourrent licens.;ng basis, ti'le 
activity available tor release as a 
result of a LAGP event is limited 
lo RCS at TS aciivily 
oonoentrations wilh no iodl.ne 
sp.iking. 

BV1/2 Calculation UR,(B)-484 
contains the RCS and secondary 
aotivity va1ues. 

In support of BV2 Original Stearn 
Generalors wilh Alternate Repair 
Criteria, a License Amendment 
Request wi[I explain lhat a 
bounding value of=' 0.35 µCi/,gm 
1-131 DlE is used for all BV1 and 
BV2 accidents with the exception 
•Of tt'le IBV2 MSLB for OSGs, for 
which the BV2 specific TS limit of 
-0.10 µCi/gm 1~131 OE is used. 

D IT •BVDM--01 06-00 
Page4 of 11 
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DESIGN IN PUT REQUEST FOR U~DATE OF 1RA0IOLOGICAL DOSE GONSEQUENCI: ANALYSES 

Parameter 
7. Initial TS secondary 

side l,odlne Actlvrty 
{tµCifgm) 

8. Iodine Species 
released from the 
Steam Generators to 
the environment 

9, Activity release ~th 

BEAVER VAUEY POWER STATION 

Table 6: Paramat.ers for Cal'culatln_g Loss of AC Power lLACP} Accldent Dost1 Consac uences 
AOR JUR!(a)-493, Re, .A1 & A2] 

Value Refeumea 
Seooodary Coolant FENOC letter 
activity limited to N01 MLM:0327 

[Table 6], 
5 0.10 µCi/gm 1-131 11/05/02 
DE 

BV1 ll"S 3.7.1.4 

BV2 TS 3.7.1.4 

Cale 10080-
UR(B}-484, R:O 

97% elemen1al FENOC letter 
3% organic ND1 MLM:0327 

(Tabte 6], 
11/05102 

RG U 83 RO, 
Api,endix G.4 

Rea.ctor coolant is FENOC letter 
assumed to leak Imo ND1MLM,0327 
the secondary system [Table 6], 
at tine TS leak rate, 11/05102 
The Main Condenser 
is~umed Current design 
unavailable, steam ba.sis 
releases- through the 
MSSVs&ADVs 
during oool'down 
phaae to RHA cut-in. 

LAR - Increase In CR lnlea:kage 
Value Reference 

Secondary BV112 TS 3.7.13 
Coolant aotivtty 
limi!e<I to: BV1f2 Calcu lation 
:s; 0.10 µCi/gm UR(B}-484 
1-131 DE 

97% elemental NRC Regulatory 
3% organic Guide 1.183 

Reactor 0001·ant is B\/1 UFSAR 
assumed to liitak Section 14.1.11 
,into secondary 
system at the TS BV2 UIFSAR 
leak rate. Steam Section 15.2.6 
releases are via 
the Main Steam 
Safety Valves and 
Atmospheric 
Dump Valves 
during cooldown 
phase Lmttl 
Residual Heal 
R:emoval [nitration 
conditions are 
reached. 

Commem 
In support of BV2 OSGs with 
ARC, a License Amendment 
Request will explain 111at .a 
boun.ding value of s 0.10 µCt/gm 
l!-131 DE is used for all 8V1 ari1cl 
BV2 accidents with lhe exception 
of the BV2 MSLB for OSGs, for 
which the BV2 specific TS llimit of 
0.051,1C,i/gm 1-131 DE. i$ used. 

The iodine species relea.sed from 
the SGs is defined in Ar_ppendix F 
(SGTR). Since there is no 
appendix specific to a LACP 
even1:, it Is assumed to be 
applicable. 

Main, CoMenser (indu:dung 
CQm:lenser Sl.eam Dump Valves) 
is assumed to be unavailable; 

D IT-BVDM.Q 1 06-00 
Pages of 11 

J1 
i 
ii 
'~ 



 

                                                                                                                                    P
age A

tt2-9 of A
tt2

-18 

C
A

L
C

U
L

A
T

IO
N

 C
O

M
P

U
T

A
T

IO
N

 
 

N
O

P
-C

C
-3

002-0
1 R

ev. 05
 

 
 

C
A

LC
U

LA
T

IO
N

 N
O

.: 100
80-U

R
(B

)-493
 

  

R
E

V
IS

IO
N

: 1
 

 

   

 
 

Proprietary Inform
ation in [       ] R

em
oved 

L-SH
W

-BV2-000240 N
P-Attachm

ent 3 

DESIGN INPUT R!EQUEST FOR UPDATE O.F RADJ0L0GICAL DOSE CONSIEQUENCiE ANALYSES 

Parameter 
10. steam g.enerator (SG), 

primaiy-to-secondary 
l'eakage rate• at TS 
1·evels 

11. Maximum time period 
ot SG tubes being 
uncovered 

BEAVE::R VALLEY POWER $1ATllON 

Table 16: Parameter$ for Calctitati.ig Loss of AC Power ILACPt AccJdent Dose Conasec ueRces 
AOR (UR(B)-493, RO, M & A2] LAR - Increase In CR lnleakas,a 

Value Reference Value Raferen:ce 
150 gallons per day FENOC letter 1~0 gallons per BV1/2 TS 6 3.4, 13 
(gpd) (any 11 SG} ND1 MLM:0327 day (any 1 SG) 

[Table 6], 
450 gpd (all 3 SGs) 11/05/02 450 gpd (all 3 

Leakage density = 1. o, FENOC letter 
SGs) 

gifcc BV2SGRP: 0971 , Leakage density NRC Regulatory 
3127/14 - 1.0 glee Guide 1.183 

~egl.igible FENOC letter Negligible effect WCAP-13247 
ND1MLM:0327 
[Table •6], Nl~C letter 
11/05102 (3110/19913) 

WCAP-13247, 
March 1992 

Co:111ment 

Per NRC Regulatory Guide 
1.1'83, Appendix G (LRA), tine 
leakage density shoold be 
assumed to be 1.0 gJ'oc in most 
cases. Sinoe there is no 
a,ppendix specific to a LACP 
event, this densily is assumed to 
be appl1cabre. 

Th-e scope of WCAP-1 3247 
includes a Loss Of Qffsjte 
Power. The results of the 
Westinghouse Owners Group 
program indicate Iha! sleam 
generator tube uncovery does 
not increase the oo.nsequeoces 
of steam Generator Tube 
Rupture and Non--SGr R events 
significantly. The current design 
baS'is analysis methodologies a.re 
adequaite and remain valid. 

NRC retter (3/1011993) 
expressed agreem.emt wi~h the 
position presen,ted in WCAP-
13247, 

D IT-BVDM-0106-00 
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P.aram,.ter 

DESIG.N INPUT REQUEST FOR UPD,ATE OF RADIOLOGICAL DOSE CONSEQUENCE ANALYSES 
BEAVER VALLEY POWER STATION 

Table 6.: Parameters for Calc111l:ating Loss of AC Power ILACPJ Accident Dos1:t Co'1sequence.s 
AOR [UR(~)-493, RG, M & A2] J LAR- Increase In CR lnleaka!Je 

Value Reference Value Refete11cc Comment 
12. Partition coefficients in 

SGs 
Tubes submerged 
Noble gas - rel'eased 
freely wfth no retention 

FENOC fetter 
ND1 MLM:0327 
(Table 6], 
11105/02 

Iubes submerged 
Noble gas-
released freely 
'Nilh no retention 

NRC R.eg.ulatory 
Guide 1.183 

Per NRC Regulatory Guide 
1.163, Appendix G (LRA), a11 
noble gas radionuclides rereased 
from tile pnimary system are 
assumed to be rela-ased to the 
environment without reduction or 
miligati:on. A1$o, Ule transport 
model described In assumptions 
5.5 aoo 5.6 of A.ppend1x E should 
be u,tilized tor all iodrnes a.nd 
paitioulates.. Per Appendirx E 
(MSlB), the radlioa.c1!ivily in the 
bulk water is assu~ed to 

All iodines -100 
RG 1.183, Rev. 0 I All iodines-100 

become a vap,Qr at a rate that iis 
the function of the steaming rale 
and the partition coefficient. A 
partilio.n coeffidel'lt for iodine of 
1 oo may be assumed. This 
partition ooefflcief'l,t is aS-S!llmed 
to be applicabfe to a LACP 
event. 
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DESIGN INPUT REQUEST FOR UPDATE OF RADIOLOGICAL DOSE CONSEQUENCE ANAL VS.ES 

ParametH 
13. Maximum steam 

release from intact 
SGs 

14. jnitial & Minimum 
reactor ooorant system 
{RCS~ mass, 
e,xcluding pre$Surizer 
liquid and steam 
masses 

BEAVl;R VAUEY POWER STATION 

Tabl'e 8: Param.ters for Calculati111a loss of AC Power (LAC?) Accident Dos.e Cona,e1 ucnoes 
AOR [URfB>-493. RO, A1 & A2] 

Value Reference 
BV2OSG FENOC letter 
0-2hrs.: 348,000 lbm N D1 MLM :0327 
2-8 hrs; 773,000 Ihm [Table6J, 

11105102 

Westinghouse ltr 
FEN OC-01-278, 
9/19/01 

BV1 RSG 
FENOC letter 0'-2hrs: 34·0,000 lbm 

2-8 hrs: 778,000 llbm N1D1 SGRP:0403. 
a11a,oo 

BV2R~ 
0-2h~s: 332,000 lbm FENOC letter 2-8 hrs: 753,000 lbrn BV2SGRP :0971', 

3127/14 

GN..CRA-12-12, 
Rev. o, 

iBV20SG FENOC lefter 
341,331 lbm1 (22% N1D1 MLM: 0327, 
bJ be plugged) [Table6J, 

11'/05102 m 
340,71 1 lbm FENOC lelter 

IND1SGRP:0403, 
8118/03 

BV2R§G 
351,900 lbm FENOC retter 
t22% tubes plHgged) BV2SGR,P:0971, 

3/27/14 

LAR - rnc,ease In CR hi leakage 
Value Referen~ 

~~iBSG Fl::NOC Letter 
Oto 2 hours: ND1 SGRP:0403 
340,000 lbm 
2 to 8 hours: 
778,000 rom 

BV2OSG Fl:NOC Letter 
0 to2 hours: N D1SG'RP,0403 
348,000 lbm 
2 to 8 hours: 
773,000 lbm 

BV2 1RSG Westinghouse a to 2 hours: carcuration CN~ 
332,000 lbm Cl:u\-12-12 
2 to 8 hour,s: 
753,000 Ihm FE.NOC Letter 

B\/2SGRP:0971 

B\/1:RSG FENOC Letter 
345,097 lbm N01 SGR.P:0403 
(22% SGTPJ (7790 ft~3) 

BV20SG ,FENOC Leiter 
341,331 lbm IN D1 SG,RP:0403 
(22% SGliP) (nos ft"3) 

BV2RSG Wasting house 
346,381 lbm C€lcula:tkms CN-
(22% SGTP) iA-01-33 & CN-TA-

12-32 
(7619 ft"3) 

Comme,nt 

Westi11ghou5e letter BV1~RSG-
03-265 Note 8 presents a 
calcu lalron of the mass of ~he 
BV1 !Reactor Coolant System 
active water vOlume (w.llh 
Original Steam Generators) as 
an example: 340,711 lbm = 7691 
fl"3 X 44.3 lbmlft"3 .. Us.irtg the 
same approach, ttle masses 
(ass,uming 22% SGTP) are: 
345,097 lbm (BV1 RSGs), 
341 ,331 lbm {BV2 OSGs), a.nd 
346,381 lbm (BV2 RSGs}. 
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DESIGN INPUT REQUEST FOR UPDATE OF RADIOLOGICAL DOSE CONSEQUENCf: ANALYSES 

Parameter 
15. In itial and minrmum 

post-acci.dent mass of 
secondary coolant per 
SGs (lbmlSG) 

16. Termination of 
environmental release 

BEAVER VALLEY POWER STATION 

Table 6: Parameters for caJculatlna 1.os.s of AC P-ower tLAC·Pl Accident Dose Consa1i 11ences 
AOR [UR(B)-493, RO, A1 & A:2) 

Value Reference 
.E!V2 OSG: FENOC letter 
105,076 tbm iND1 M 1.M:0327, 

ffa.ble 5], 
BV1 RSG: 11/05102 
101,799 lbm 

FENOC let!-er 
ND1SGR P:0403, 
8(18103 

BV2RSG: 
103,019 lbm FENOC letter 

BV2SGRP:0971, 
3/27/14 

L TR-PL-13-79, 
Rev. 11 

CN-CRA-12·12, 
Rev. 0 

8 hours FENOC letter 
ND1MLM:0327, 
[Tahle6J, 
11/05/02 

Westinghou-se l,tr 
FENOC-01-278, 
9/119/01 

PENOC letter 
6V2SGRP:0971, 
3/27/14 

CN•CRA-12~ 12, 
Rev. 0 

LAR- Increase in, C'F~ rnleakage 
Va1ua Reference 

BV1 RSG FENOC letter 
101,799 lbm ND1 SGRP:0403 

SV2OSG FENOC Letter 
105,076 Jbm ND1 SGRP:0400 

B\l2 RSG Westinghouse 
103,019 lbm Ca.1cu:lation CN-

CRA-12-1 2 

8 hours B\/1 UFSAR 
Section 1-t .1.11 

FENOC Letter 
ND1 SGRP:0403 

B\/2 UFS.4!R 
Section '15-2.,6 

WesUnghouse 
carw1at1on CN-
C'AA-12-1 2 

NRC Fl;egulat.ory 
Guide 1.183 

Com1r1em 
SG tiquid mass \!/OUld tend to 
inc:rea-se following a LACP even~ 
so the fnitial value is lhe 
minimum liguld mass during the 
transient. 

Ti.me of 8 llours refleots wti.en 
Re11idual Heat Removal inl~aitlon 
conditions are ~eached. 

IP-er- NRC Regu.lalory Guide 
1.183, Appendix G (LRA), the 
release of radroaotivity should be 
assumed to ,oontiriue until 
shutdowri cooling ii, In operation 
and rereas.es from the steam 
gerne-rators have been 
terminated. This same tlmeline 
Is assumed for the LACP evernt. 
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DESIGN IN PUT REQUEST FOR UPDATE OF RADIOLOGICAL DOSE CONSEQUEN,CE ANAL YSf:S 
BEAVER VALLEY POWE,R STATION 

Table 6: Parameters for Calculatlnti Loss of AC Power ILACPl Accident DoH C()nsec uenc&s 
A:OR [UR{B)-493, RO, A1 & ,A2J LAR - lncreas,e .In CR llll&akage 

Parameter Value Re.ferene& Value, Reference, ,common,t 
17. Conlrof Room (CR) Release points: ,FEN.QC letter Main Steam BV112IDrawlng RY- X/Qs cleterm[ned in BV1 

almospheric U1 : N3799 IND1MLMl;Or327, Relief Valve-s (as 0001C Calculation EN-ME-105 and 8\12 dispersion factors, U2: NJ841 [Table6], a Single Ri~I".) CalC11,Jla1ion EN-ME-106 
11/05102 Release points: 

Drawing 8700- BV1 : BV1 Calcula~ion 
RY-1C, R.1 N379'9, E1550 IEN'·ME-105 

X/Qs determin,adl BV2; IBV2 Calculation 
inS&W N3841, E6125 EN-ME-106 
calcu lation 
10080-EN!.ME-
105, RO/A1 

10080-EN-ME-
100, ROIA1 

Control Room lsolatilon / Emetgancy Ve.:rtllation {following a LACP) 

18. CR emergency CR emergency 
11enlil~!io11 automatic ventilation i6 not 
initiation ored lted for Uiis event 

19. Initiation of CR purge CR is not purged 
after environmental toDowing this event 
release is terminated: 
lime and rat,e 

FENOC l&tter 
NO1MLM:0327, 
[Table 6], 
11105/02 

FENOC !letter 
ND1MLM:0327, 
!Table 6], 
11/05/02 

CR ,emei,gency 
venti lation is not 
credited for this 
event. 

CR is not purged 
followl.ng lh:is 
event. 

c ,mservative 
Assumption 

Cons.erva~ive 
Assumption 

Dff-BVDM-0106-00 
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Referonces 

1. NRC Regulatory Guide 1.183, R.ev. 0, Altemattve Rad iological Source Terms for Evaluating Design Basis Accidents at Nuclear Power Reactors 
2. BV1 Renewed Operating Liceose DPR-66 
3. BV2 Renewac;I Operating License NPF-73 
4. BV1/2 Tedhnica1 Specifications, including BV1 Amendment 302 and BV2 Amendment 191 
5. BV1/2 Teclhnica1 Specification Bases, Rev 35 
6. BV1 Licensing Requirements Manual (induding Bases), Rev. 101 
7. BV2 Licensing Requirements Manua,{including Bases), R-ev. 92 
8. BV1 Updated Final saiety Analysis Report. Rev. 30 
9. BV2 Updated Final Saiety Analysis Report, Rev. 23 
10. 8V112 Calculation UR(B)-483, Rev. 0, Corn posite Reactor Core lnve ntory for BVPS Following Power Uprate (2918 MWlh, Initial 4.2% to 5% 

Enrichment, 18 monlh Fuel Cycle> 
11. BV1 Gaflculation Efll-ME-105, Rev. 0 lnclLPding Add. 1, Atmospheric Dispersion Factors ,(X/Qs) at Con~rol Room and ERF Receptors for Unil. 1 

Accident Rereases Using the ARCON96 Methodology 
12. BV2 Calculation EN-M E-1106, Rev. 0 inclu cling Ad1:i. 1, Atmospheric Dispersion Factors (X/Qs) al Control Room and ERF Receptors for Unirt 2 

Accident Rereases Us.ing the ARCON96 Melhodology 
13. BV1/2 Calwlation UR(B}-484, Rev. 1, Primary and &!condary Coolant Design/ Teclmlcal Specification Activity Con.oentrations including f're-

Accident lodf ne Spike Concentrations and Equ llibri:um Iodine Appearance Rates following Power Uprate 
14. BV1 Calw lation US{F')-259, Rev. 2 through and including Add. 2, Loss ot Flow/Looked Rotor Analyses for Upra~ng [Westin.ghouw CN-TA-01-70) 
15. BV2 Calculation US(P)-235, Rev. 2 including Adc;I. 1, loss of Flow/,1!.«ked Rotor AnaJyses for Uprating [Wes~inghouse C N-T A-01 -51] 
16. Westing house Calculation CN-C RA-12-12, Rev. 0, Steam Releases for Dose for the B~ver Valley Unit 2 Steam Generator Re placement 
17. BV1/2 Drawing RY-0001C, Rev. 2, Site Postulated Release and Receptor Points 
18. Westinghouse Owners Group Report WCAP-13247 (3l1992), Report on Melhodology for Resoluti.on of the Steam Generator Tube Uncovery Issue 
19. WesHnghovse letter L TR-PL-13-79, Rev, 4, Update oti the Post-Accident Radiological Dose Consequence Analysis Parametet" varues in Su,pport of 

tJle Seaver Valley Uni't 2 RSG Project 
20. NRC Letter (3/10/1993), Westlnghouse Owners Group-Steam Generator Tube Unoovery Issue (attachment to WO~93-066) [ML HOo4C235] 
21. FENOC Letter ND1SGRP:0403 (8/1612003}, RSG Project Post-Aocident Radfologlcal Input Parameters tor Dose Analysis (incliUdes Westrnghouse 

Letter BV1 -RSG-03-265) 
22. Weslingli'louse letter FENOC-02-217 (7/10/2002), Revised Post-Aooldent Radiologjcal Input Parameters for SGTR and LR Dose Analysis 
23. Westinghouse Cak:ulation GN-TA-01-33, Rev. 2, LOFTRAN Base Deck for Beaver Valley Unit? (DMW) 9.4% Up.rating Program 
24. Westinghouse Carcuralion CN-TA-12-32, Rev. 0, LOrTRAN Base Deck for the Beaver Valley UriU 2 Replacement steam Gener;;itor Program 
25. FENOC Letter BV2SGRP:0971 (3/2712014), T.ransmittal of DlT-SGR2-0037-00 
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~ DESIGN VERIFICATION RECORD 
I I NOP•CC-2001--01 Rev, 00 

I SECTION I: TO BE COMPLETED B'Y DE.S:IGN ORIGINATOR 
DOCUMENT{S)/ACTIVITY TO BE VERIFIED: 

OIT•BVDM-0106-00 

~ SAFETY REL.A TED 0 1 AUGMENTED QUALITY □ NONSAF fYRELATEO 

SU?PORTING/ReFERENCE DOCUMENTS 

DESr.•~tNATOR: (Print 1111d S/,fJll Mime) -• IDATE: 
.__ I /IJ.A.- /(. J. f t-td~;. I ,f: ~ )I/ ti~ /',. ,-,r${ '"J 'IJ -Jf 

SECTIOi~ 11: TO BE COMPLETED' av VE,RIFIER 

VERIFICATION METHOD (CllfJCl(Ofle} 

~ DESIGN REVIEW (C~te Oes.lgn 
Rttvtew Cheddi.sl or C8.lr:rJI.Jr'IOl1 Rllview Ch(,clclisf) 

□ AlTERNATE CALCULATION 0 QUALIFICATION TESTING 

JUST! F !CATION OR SUPERVISOR PERFORMING VERIFICATION: 

;V//1 
APPROVAL: (Pnrtl aoo Sign Nf'me) 

;J/A DATE 

EXTENT OF VcRIFrCATION: 

/}e>~ te.evte.w Ckc/cl,~1 /~~,-,,~ a~ a 3u1'Je fir /k,,;iy11 VevrAca t-m1. 

I 

COMMENTS, ERRORS OR DEFICIENCIES IDENTIFIED? □ YES ff NO 
RESOLUTION: (For Altemitltt Calr:uh!!ion or Qi1a!lf/catlon Testing i;,nly) 

,AJ/;t- I 

RESOLVED BY; (Print arid Sign N,m16) 

(II/~ 
DATE 

VERIFIBR: (Print and SignNeme) OAiE 
£bu.,-,fo ~ T 6/oon,, 4 ::;?~ 7-13-IS' 

APPROVED BY: (Prirr/ {ma S/gfl Nal'llf!) DATE 
;)SRa~slu ~ 7/13/:2bt8 
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fuslEne$' DESIGN REVIEW CHECKLIST 
NOP-CC-2001-02 R&v. 04 

J1 
i 
ii 
'~ DOCUMENT(S) TO BE VERI FIEO (includin9 document ,evision and, if applicable, unit No.): 

nrT-~ ✓011- t')//j/, _l'V) 

QUESTION NA YB$ No COMMENTS I RESOL!UTION 
1, Were the basic: fl.!IIC1ions of eac;ti structure. system or c:ompooont c:onsfdered? ./ 
2, Ha\l'e performance requirements such a$ ~paoi!y, rating, and system oulput been 

/ considered? 

3. ATe the applicable codes. standards and regulatOFy requirements Including applicable 
lss1,1e andfor adcl1mda properfy lde.ll!ified and are !heir requirements for design and/or / material been met or reconciled? 

4, Have desjgn conditions sucl1 as pressure, temperature, fluid c:llemist!y, and \/Ollllge been 
/ spac:lfi&d? 

5. Are loadi; $1,JC:h as sefsmic, wind, thamial, dynamic and fatigue facl.ored in ttie design? J I 
6. Considerir~ the applicable loading condmons. doe$ an adequate structural margin ,of .J safety e)(isl for the s.trength of component$"? 
7. Have environmental conditions anticipated during sloraga, c:onslJuotion and operation 

such as pressure, mmperature, humidity. soR e1oaion, run-off frQm s1om1 v,.aler. 
./ corT(lSiveness, site elevation, wfncl direction. nuclear ,radialion, electromagneUc radiation, 

and duration or e)fposure been considered? 

1 a Have interface requirements tr,cl'uding definition at Ule funetionar and phY$1<:al ln!etfaoes 
invollling structure.$, systems and com,ponents been met? / 

9. Have ttie matetial requirements includ ing suc:11 items as oompalibinty, electrical insulation / 
propelties, protective ooaOng, cotr,osion, and fatigue resisllmce been conslclered? , 

10. Have mec;tia n loal requirements such as Vibration. stress, shock and reaction forces been 
specified? / 

1 '1. Have structural requirements coverin.g suet.. items as equipme.nl fo11Jndations and pipe / I 
SUPl)orls been identified? 

12. Have hyorauJic: requirements suc:h as pump net positive suction head (N?SH), alrowable 
preS$ure drops, and allowable flufd velOcities been spe.cified? / I 

13. Ha\l'e cl'lemistry mquiremenl$ such as lhe provlsloos for samp.1rng and the llmitalioos on 
water chemistry been sp!ICified? j 

14. Have etec:trical re<1,1.1lrements such as source of:power, voltage, racewey req,uiremenls, 
alectric:al in,sulation and motor requirements been specified? I I 

15. Have layout and arrangemem requirements been oonsldei:ed? ✓ 
16. Have operational requirements under various conditions, such as plant startup, normal 

/ 1 plant operati.on, plant shutdown. plant eme.rgency qperation, special o.r infreq11enl 
operalion, ar:ia system abnormal or emergency operation been specified? 
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Page 2 013 

DESIGN REVIEW CHECKLIST 
OOCUMENT(SJ TO BE VERIFIED (tneh.ld.lng clocum1>nt Ml'Vl11lon and, if appllcallle, unit No.)·: 

J1 
i 
ii 
'~ 

0 IT- t811 Ofo1 - 0106- Ot::J 
QUESTION NA Yes No COMIIIEINTS RESOLUTION 

17. Have rnstrumentation and control requirements including Instruments. con1rols, and 
alarms required for operation , t.esling, and mairitenance bean Identified? Other 
requirements. such as lhe type of instrument, install~ Spares, range of measurement. 
and location ofindicalion should also be included. I 

18, Have adequate acoess and adm[nislratlve conlrols been planned for plan! security? .I 
19. Have redundancy, diversity, and separation requlrernenls of structures, systems, and 

components been OOflsidered? J 
20. Have the fai lure requirements of slructures, systems, and components, including a j definition of those evenls and accidents whlctl they must be del!ignated lo withstand 

been identified'? 

21 . Have test requlremenls lncludr~ in-plant tests, and !he conditions under which they will 
be performed boon specified? j 

22. Have accessibility, maintenance, repair and in-service inspection requirements for tl'le 
plant including the conditions under which they Will be performed been specified? J 

23. Have personnel requiremenl$ and limitations including the qualification and number of 
personnel avai lable for plant operation, maintenance. tooling and inspection and J permissible personnel radiation exposure for i,pecifled areas and condition$ been 
considered? 

24. Have transportability regul rements sucll as siz.e and &hipping weight, llmaatioos and 
Interstate Commerce Commission regulations been considered? / 

25. Hne fire protection or re$1$tanoe rf!Guiremenl$ been &pecified? ./ 
26. Are adegua.te handling, storage, cleaning and shipping requirements specified? 

✓ 
27. Have the safety requirements for preventing undue risk to me hearth and safety of lhe 

public been considered? j 
28. Ive lhe specitied materials, processes. parts and equipmenl suitable for lhe required 

application? ,J 
29. Have safely req uiremenls for prevenling peraonne l ifiury including such items as 

radiation haz.irds, reslricting the use of danger,ous materials, escape provisions from 
enclosures and grounding of electrical eqlipmerv. been conisidered? 

I J 
1 
30. Were the inputs correctly selected and incorporated Into the design? J 

I 31 . Are asslfllptlon$ r,eoessary lo pelfarm !he desi.gn aciivity adequately described and J reasonable? Where necessary, are the assumptions Identified for subsequenl re-
verlflcatlons when lhe detai!ecl design acllVitieS ae completed? 

32. Are the appropriate quality an.d quality assurance requrrements specified? ✓ 
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DESIGN REVIEW CHECKLIST 

J1 

t ,ij 
OOCUMEITT(S) TO BE VERt.FIED {i ncluding document r&oiisi0<1 illld, If applicable, LmJI No.): o,r- BvlJM- 0106- oc:> 

QUE:STION NA Ye5- No COMMENTS RESOLUTION 
33. Have applical:>le cons\roctioo and operating expe,leooe been considered? ./ 
34 , Have the design interface requiremenls been satlslleel? ./ 
35. Was an appmprlate deSiQn method used? ,/ 
36. Is Ille outpul reasonable compa~d Lo inputs? ✓ 
37. Are the specified m;,teria ls compatible wilh ea.ell oUier and the deslgn environmental / I conditions to which lhe material will be exposed? 
:la. Have adequate maintenance feat~res and requireml!nts been specmed? J 
39. Has the design properly considered radiation exposure to the public and plalll pernonnel? ../ 
40·. Are !he acceptance criteria incorporated in the design documen.ls svfficient lo allow 

✓ verification 11181 des'!Jn requirements have t>een s.ttlsned? 
41 . Have adequate pm-operet onal and subsequent periodic test req:uiremenls been I I appropriately specified? 

42. Ate adecjuale identification requirements specffied? ..I 
43. Are requiremen1$ lor record preparation, revle'IV. approval!, relel'ltion, etc., adequately j specffied? 

44. HaYe protective c:o.itings qualified for Design Basis Accident (D8A) been specified to / &lruotures, equipment and oomponents lnsta"ed in the containme-ntfelrywell? 
45. Are too nece.s&.1ry supporting ,;a lculatioos completed, checked and approved? ./ 
46. Have the equipment heat load' changes been reviewed' for impact on HVAC systems? ,./ 
47. IF a computer progrnm was used lo obtain the design by analysis, TH EN has the 

program been validal!!d per NQP-SS-1001 and documooted to verify f!le technicalI 
adequacy of the computer results CQnlalned in lhe design analysis? ./ 

48. Have Professional Engineer (PE) certification re<1ulrements been addressed and ./ dOC(Jme,,ted where feG Uired by ASME Code [If applicable). 
49. Ooes lhe design Involve tl1e install'ation, removal, 0< ,eYise soffwareffltmware and have J I !he requirements of NOP-SS-1001 oeen addressed? 
50. Does lhe design involve the installs.lion, remcva1, er change to a diglt<'II oompooonl(s) and J have the requirements of NOP-SS-1201 been acldres$ed? 
COMPLETED BY: (Print srtd Sign NamtJ) !DATE I Jr~S'rfSREViEVt:E"OO'Y MORf! t i•Wt~Y,ERtf.lFR & G"N BS.DW' 

./J~uorf"'" T B/Odrn ~ '17 - P,~J!?' 
ADDITIONAL VERIFIER (Pm/ !ind Sign Name} IDATE /3::.. ..1///1 
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FENOC 

P•t~itk G. P11uvlin.<h 
·~11~..,.-, Design BngiMering 

p1m,•linchp@fnteru:rlll"'arp.c-0P1 

Sreela Ferguson 
WECTEC 
720 niversity Ave. 

orwood, MA 02062 

NDlMDE:0738 
Januwy 29, 2019 

Bem,-.r Valley Power Slmfu11 
P.O. Bor4 

Shipplngpo,~ l'A !5077 

Pllont': 724-682-4'nl2 
Fox: 3J0-3 IS-97 I 7 

BVl & BVl omp]ete Rean.alysis of Dose Consequence 
For CRE Tracer Gas Testing and Other Acce,ptanc:e Criteria l:umges 
Design Input TransmiUal lllT-BVD 1·0103-0ifor Control Room )(lse 

Dear Ms. Ferguson: 

Attached is Design Input Transmittal DI - VD '-0103-03 which prov1des infon:nation for 
evaluating the control room operator dose for various design-basis accidents. 

Should you have any questions abo ut the attached information, please contact Doug Bloom 
at 724-682-5078 or Mike Ressler at 724-682-7936. 

TB/bls 

Atr.achment 

cc: D. T, Bloom 
M. G. Unfrie-0 
M. S. Ressler 
BVRC 

Sincerely, 

Patrick G. Pauvliach 
Manager, Design Engineering 
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Fom, 1t2-ADM-2097 .F01 , Rev 0 RTL# A1 .105V 

DESIGN INPUT TRANSMITTAL 

12! SAFETY RELATED/ AUG OUAL 
Originating Organization: DIT- BVDM-0]03-03 
l8]FENOC 

0 NON-5AFETY RELATED D Other (Specify) 
Page _ 1_ of _1_ 

Beaver Valley Unit 01 0 2 t;gjBo!h To. Sreela Ferguson 
System Des nation: Various 

Engineering Cha ge Package· NIA 
Organlzation: WECTEC 

Subject Design lneut Transmitta l for Pa.-ametear List for Caleurat1ag Dose Con:seguences at the Coritwl 
Room .and Sil!; Bo.u,ndart 

Status of tnfom,ation: 18JAp,proved tor Use 0 Unv8Iifie1:I 
For Unverified DITs, Notificatron number lracld g venficatlon: 

Description of lnformallon: Safety Analysis Design Inputs? 18]Yes □No 
Reconciled to Current Design Bas:is? 181Yes ON/A 

This DIT proVldes information requ ired for the perform.ance of calculating dose consequences at the BV1 and BV2 
Control Roorns and Site Boundary. 

Purpose or issuance: 
Tl'lis DIT provides informalion req u1red for the perlorma ce of design basiij acciaent dose oonseque ce catcl.!lation 
UR{B)"487. 

Source of Information (Reference, Rev, Title, Location); :E gineering Judgment Used? □Yes 1'81No 

See attachment to Off table. 

Preparer· Preparer Slgnawre: ~ ~ Date; / - 2.. 9~/'j' 
Douglas. T Bloom . v;liµ Reviewer: Review r Signature:~ · · Da.te: J/2?/~11: 
M. G. Untried 

· Approver: Approver Signatu e; ~ Date: J/z'f / :z.of, .I M. S. Ressler 
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DESIGN INPUT REQUEST FOR UPDATE OF RADIOLOGrCAL DOS! CONSEQUENCE A,NALYSES 
BEAVER VALLEY POWER STATION 

TABLE E: Parameter List JOI' Calculatlrng Dose ConseQuences at the Co·ntrol FCoom & Site Boundary 
t-------~ AOR [UR(B)-487 R1, A1 &. A2J . LAR - lnc1rease in CR lnleaka,ge r------ ------; 

Parameter Value Reference Value l Reference, Comment 
Gene.--1 Notes: 

1, As noted in Oesigrn Input transmittals provided in ·support of the BVPS-2 rRSGs (e.g., DIT-SGR2-004S-01 for ~he LOCA) lhe CR parameters s.uch 
as shje-ldiog configuration, vo1u.me, venrnation system parameters {flows, filter efficiency, signals lhat initiate emergency ventilation, timingr of 
manual action, etc.) have not changed since the Containment Su mp modification 

2. The csilical input ya1u,e_s ar,e: CR volume, CR ventilation flows tNOP intake, unfiltered inleakag.e and filtered intake during pressurjzation mode), 
CIR rmer efficiencies, CREVS initiation limes, and a~mospheric dispersion factors. · 

Control Room {lnhalatlon I Submersion ,Dose), 

1. Minimum Control 1.73E5 fl3 F,ENOC letter 1 7355 ft3 BV1 Calcufations BV1 and BV2 share ajoinl 
Room {CR) free ND1 MDE:0379, [OIT~ CR-AC-1' & DMC- control room lnsfoe a single 
Volume FrPP~0045-00]; 31171 Con~ro, Room Envelope. 

10120106 
BV1 U'FSAR Dimensions us-ed in BV2 

DQL Cale 8-74, Rev. Table 11.5-8 & Calculation B-074 are consistent 
0. 1216161 Table 14.3-1 4a wllh those derived from BV2 
IDLC EM 11578 (NOT Drawlng IRB-0039A. 
IN FU.ENET BV2 Calculations 
RIECORDS) i3-029A & B-074 The net free vorume has 
Confirmed by DLC historically been assumed! to be 
EM 116251 8V2 nrawing RB- approximately 75% of the gross 

oo,J9A vo1uma ror tile radiologicil dose 
oonsequence analyses; it is 

BV2 UFSAR noted that 30% was used for 
·rabis 6 4-1 & estimating the occupied volume 
Table 6.4-18 (resu11ing in 70% ne1 free 

volume) In BV2 Calcula~on B--
029A i ll'IIOIVing refrigerant The 
assumption of 75% is adopted 
he~e. 

OlT-BYDM-0103-03 
Pag,e I of 26 

J1 
i 
ii 
'~ 
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DESIGN INPUT REQUEST FOR UPDATE OF RADIOLOGICAL DOSE CONSEQUENCE ANALYSES 
BEAVER VALLEY POWER STATIO,N 

,__ _____ T_A_BLE E: Parameter List for Calculatin Dose Conse uences at the •Control Room & Si~e Boundary 

Parameter 
2. Control Room 

Ventira~on Intake 
Design 

3. Maximum NormaJ 
Operation 
Unfiltered Inflow 
into Control Room 
(includes 
Ventilation Intake 
Flow Rate and all 
Unfiltered 
lnleakage) and 
postu l31:itd 
Location of 
referenced 
Unfiltered 
lnleakage 

AOR (UR(B)-487 R:1, A1 & A2] lAR- Increase In CR lnleakage 
Value Reierence - Value Refe_ re_n_c_e- -1-1---- C-omme,nt 

Single intake For 
each unit same 
intal<.e used for 
normal ventrlati.on ai. 
well as emergency 
ventilation. 

Unit 1; 
Unfiltered: 300 cfm 
Unit 2: 
Unfilterad: 200 cfm 
Io_tal {Unfiltered): 
~ 

~ 0 cfm 

Afl NOP ventilation 
f/c,wrate values 
fncfud6 
1.mcertalntfes_ 

Tota/ unfiltered fl()W 
lncJlJdes 1 O cfm for 
ingressl&gress. 

FENOC letter 
NID1MDE:0379. (DIT-
FPP-0046-00]; 
10/20/06 

Dra.wi,ng1 # f370O•RY-
1 C, R2 
Recep.tors 2 arid 3 for 
Unit-1. and U:nit-2. 
respectively. 

FENOC letter 
ND1MDE:0379, [DIT• 
FPP-0045"00]; 
10/20/06 

2DB0-44A2, Rev. 8, 
para. 2_2, pg. 6 
NDINl:M:1144 
E:M:116251 

One inla~e for BV1 
and one lntake for 
BV2, whioh suppl¥ 
the common Conlrol 
Room. The same 
intakes are used for 
normal ve111il1aliori ai. 
well as emergency 
ventilation. 

1BV1 & BV2 Unfiltered 
Intake/ lnleakage: 
12SO cfm m.001num 
(Iota! for both Units) 

This maximum 
normal operation 
ventilation intake now 
rate value Is an 
analytical upper 
bound value tha.t is 
intended I.O l11cluc!e: 
a) flow rate test 

measurement 
unc-ertai mies, 

b) a!JI unfiltered 
inle«ikage, and 

c) a 10 cfm lngress/ 
egress allowance 

BV1/2 Drawing 
RY•000•1C 

BV1 Drawings 
RM•0003K & RM~ 
0444A-004 

BV2 Drawing RM-
0444A-2 

Assumed value -
intended to 
provide 
operational 
margin. 

Ther,e is a single intake for each 
Unit lhe same intake is used for 
normal ventflation as well as 
ernergern;:y ventilation. The total 
unfiltered nonnal operatkin air 

take flow rate is usually' 
unequal~ ,divided Ibetween the 
BV1 and 6V2 intallei.. Receptor 
2 represents the BV1 intake, and 
receptor 3 represents the BV2 
intake. 

Loca~jon of Unliltered lnl&allage 
Com,ponent tests performed as 
part of 2017 tracer gas testing 
indicated fflat potential souro~ 
of unfiltered mleakage into the 
Control Room are tl'le normall 
operation in~ke dampers -
which can be ass.igned lhe same 
xJO .i~ the Control Room air 
intakes_ 

Regarding other potential 
1ocations of lnleak.age, a y,IQ 
V8lue that reflects the center of 
the Control Room boundary at 
roo.f level as a receptor coultl be 
considered the average va lue 
applicabfe to Unfiltered 
lnleakage locations around the 
CRE, and thus ~esenta1!ve for 

DlT-B VDM-0 I 03·03 
Page 2 of 2-6 
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DESIGN INPUT REQUEST FOR UPDATE OF RADIOLOGICAL DOSE CONSEQUENCE ANALYSES 
BEAVER VA.LLEY POWER STATION 

TABLE E: Parameter Ustfor Ca.!culatlng Dose Con~equences at the Control Room & Site Boundary 
AOR [UR(B}-487 R1, A1 & A2) LAR- Increase In CR lnleakage 

l,_P_a_ra_m_e_ter_· -----+1---Value T Reference Value Reforence 

The abo\l'e value 
bound:s ttta test 
results of IBV 112 
Procedure 3BVT 
1.44.05 via Order 
200699902. 

All Unfllter,ed 
lnleakage Qnclucling 
that assocfated wilh 
ingressfegress) may 
be assumed to ,occur 
at same I1ocalion as 
intakes (i.e , receptor 
points 2 and 3 of 
IBV1/2 Drawing R.Y-
0001C). . 

Engineering 
Judgement - see 
rommenrl col'umn 
far bas,is 

BV1/2 Drawing 
RY-0001C 

8V1f.2 Procedure 
3BVT 1.44.05 

Orcter 200699902 

Vendor Report, 
NCS Corporation, 
Control Room 
Envelope 
lnleakage Testing 
at Beaver Valley 
Power StaUon 
2017, Final Report 

-
Comment 

all CR 1,mfilteredTeakage 
cations. 

Review of BV1/2 Drawing R:Y-
0001C indicates that since ~he 
post-accident release points are 
a) closer to lhe CR intakes and 
b} fflle directions from the release 
points to the CR center and CR 
intakes are similar, use ot rJQ 
values associated with lhe CR 
intakes, for CR Unfil~ered 
lnleakage, would be 
conservative. 

The 1,0 cfm allowance for 
ingress/egress, i.s assigned to 
the door leadjng into lhe Control 
Room that is considered the 
primary po.Int of aooess. Th Is 
door {S35-71) is located at grade 
level on the side of the building 
facing the BV1 Containment and 
between the CR air intakes. It is 
located close enoug1h to the air 
intakes to allow tl:le assumption 
that the -x.lQ associated with this 
sour,ce ot leakage woutd be 
reasonably similar to that 
associat.ed with the afr intakes. 

DIT-B VDM-0 I OJ-OJ 
Page 3 of 26 
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DESIGN INPUT REQUEST FOR UPDATE OF RADIOLOGICAL DOSE CONSEQUENCE ANALYSES I 
BEAVER VALLEY POWER STATION 

TABLE E: Parameter ListfOI' Calculating Dose Conseauences at Ole Control Room & Sit,e Boundarv 
AOR [UR(B)-487 R1, A1 &. A2} I LAR- Increase In CR lnleakage 

I >--

Parameter Value Reference Value Reference Comment 
4. CR Emergency Filtered emergency FENOC letter 

Ventilati'on Intake intak.e with ND1MDE:0379, (Oli-
Design recirculation which FP1P•0045•00); 

pressurizes the CRIE 10/'20/06 
to +118" w.g. above 
outside air pressure. U-1 T/S SR 

4.7. 7. 1.1.d.3, .2.d 4 
CREVS provides for U-2 TIS SR 
0.35 filtered air 4.7.7.1 .1.e.4 
changes per hour 

UFSAR-2, Table 6.4~ 
1, Control Room 
Envelope Ventilation 
Design Parameters 

5. CREBAPS Design CREBAPS has been FEN,OC letter 
Basis eliminated ND1MDE:0379, [IDIIT-

FPP-0045•00}; 
10'20/06 

Amendments 
257/139 

CREVS provides for Tlhe number of air 
0.28 fi ltered air changes per hour 
changes per hoiur ts based on 
(based on 800 cfm mtered emergency 
minimum filtered intake How rate 
Intake) and 0.35 Lparamet-sr 8] and 
filtered air changes minimum Conlrol 
per hour (based on Room free, volume 
1000 cfm maximum tparametsr 1]-
filtered intake). 

The Control Room Engineering 
Eme~gency !Bottled Charigs Packages 
Air Pressuri:z.allon EC P-0.2-0243-<1 D• 
System has been 01 through ECP-
eliminated. 02·0243-ID-09 & 

EC P-02-0243-sRD 

NRC 5.;ifety 
Evaluation for 
Amendments 257 

, {BV1) & 139 (IBV2) 

The· mered air lnlal<e Row path is 
normall'y not in service. 

With 1he adoption of tracer gas 
testing for the Control Room 
Erivelope, the relative pressure 
comparison is no longer 
important from a design and 
l1cerisirig basis perspective. It 
may be used for •Other purposes, 
such as venlllatlon ba lancing. 

I 

DJT-B VDM-0 J 03-03 
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DESIGN INPUT REQUEST FOR UPDATE Of RAOIOLOG.ICAL DOSE CONSEQUENCE ANALYSES J 
BEAVER VALLEY POWER STATION 

TABLE E: Parameter List for Calculatlna Dose Conseuuences at the Control Room & Site Boundary - __ _. 

AOR [UR{B)-487 R1, A1 & A2] LAR- lnc~ase in CR l~leakage I 
-~ I 

Parameter Value Refer-ence Value Reference Comment 
6. Maximum control lsoJalion FEN:OC letter 

room unfiltered {recirculation) !!1Qm!: ND1MDE:0379, [DIT-
inreakage during 300 scfm with no FPP-0045-00'); 
CR isolatlo.n an-d pressuriz:,ition 10/'20/00 
•emergency 
pressurization Emsrqency Control Room 
mode and (oce.ss.ulizationl Envelope I nle-akage 
postu1ated J:!!!!D: 30 SCffll Tesling at Beaver 
Location of o AUowanoe for Valrey Power Slatiori; 
refer&nce ingress/egress 10 Final Report NGS 
Unfiltered o.6Jllowanoe for Corp. (Lagus) 
lnleakage dampers: 4 7123/01, T.ible 20, 

oA!lowanoe ror p.69 
doors & seals: 6 

oAlrowanoe for 
degradation : .1Q 
TOiAl 30 

All unfiltered 5700-RY·1C, R2 
in1eakage may be 
assumed to occur at 
same le<:alion as 
intakes, i. e. receptor 
points 2 and 3. 
These values 
include 
measurement 
uncertainties 

CR Isolation 
~reciroutatlon) mode: 
450 cfm maximum 

GR Emeroenc'{ 
,(pressurization) 
~ = 
165 ofm maxim1.1m 

1Each maximum 
control room 
unfillered IJow rate 
value listed above is 
an 1upper bound 
analytical value lhat 
includes test 
measurement 
uncertainties and a 
10 cim a1rowance for 
ingress and egress. 

All Unfiltered 
lnlea~ge (including 
tliat associated with 
ingress/egress) may 
be assume<! to occur 
at same location as 
lnlakes (i.e., receptor 
points 2 and 3 of 
BV1 /2 Drawing RY-
0001C). 

Assumed values 
are intend'ect to 
provide 
operational 
margin. 

Engineering 
judgment- see 
comment column 
for parameter 3 

BV1 /2 Drawing 
RY-0001C 

I Refer to Comment for parameter 
3, 

I 

I 
I 
I 
I 
I 

I 

- . 

DlT-BVDM-0103--03 
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DESIGN l1NPUT REQUEST FOR UPDATE OF RADIOLOGICAL DOSE CONSEQUENCE ANALYSES 
BEAVER VALLEY POWER STATION 

TAB!-E E: Parameter Llstfor Calculating Dose Conseauences a,tthe Control Room & Siite Boondarv 
AOR [UR(B)-487 R1 , A1 & A2] LAR-lncreaH in CR lnleakage 

Parameter Value Reference Value Reference Comment 
T Allowance for 10 scfm FENOC letter 10 cfm 

Ingress/Egress (all ND1MDE:037'9, [Dll-
modes) FPP-0045-00]; 

10/20/06 

RG 1. 78, position 
C.1 0 
D.G. 1087, 3.4 
SRP NuRegc--0800, 
6A 
SRP NuReg..Q800, 
6.4.I0.3.d. iH 

6, Filtered 600 - 1 030 cfm FENOC letter 600 to 1000 cfm 
em.erg.ency ,intake ND1MID:E:0379, [DIT· 
Row rate r.mg,e ,incluaes F'F'P-0045-00'); Con~rol room filtered 

allowance for 10/20/06 lnleakage ventilation 
measurement flow rate val'ues are 
U.llcertainties T/~1; 4.7.7.1.2 analytical values that 

TIS-2; 4.7.7.1.2 :include test 
Contro I ~oom measurement 
Envelope I nleakage uncerlainties. 
Tesllng at BVPS; 
Final Report NCS 
Corp, (Lagus) 
7123/01 , Table 7, 

I 

p.44 and Table 11, 
p,50 

N R:C Re:gul1alory 
Guida 1. 197 

BV1 Drawing RA-
0020A 

BV2 Drawing RA· 
0006B 

Engim!ering 
Judgment 

BV1 /2 TS 5.5.7 

BV1 Specification 
BVS-367 

BV2 Specification 
2BVS-'157 

-

There are multip1e doors that 
form part of the Contro1 Room I 
Ewelope. Door S35·71 on, lhe 
south wall of the Control Room 
at grade e'levation 735' -6,", 
betwe-en the two Control Room 
air intakes, accounts for most 
ingress and egress. 

Although the door for lhe Control 
Room south entrance Is 
protected by a vestibule, no 
reduction fn the 1 a cfm 
allowance i,s, cred ited. 

WECTEC Note: 
A greater fi ltered emergency 
intake flow wou1d reduce the CR 
dose because the greater 
depletion rate of 111e exfsting 
airborne activity .associated wilh 
the larger intake eclipses the 
larger filtered activity inta.ke. 

-' 
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DESIGN INPUT REQUEST FOR UPDATE OF RADIOLOGICAL DOSE CONSEQUENCE ANALYSES - - 7 BEAVER VALLEY POWER STATION 

TABLE E: Parameter List tor Calculating Dose Consequences at the Control Room & Site B2un~ I 
AOR [UR{B)-487 R 1, A 1 & A2) 

Paramete·r Value Reference 
9. Margin used on all Not r;equked FENOC letter 

OR ventilation ND1 MO:E·0379, JDIT • 
Hows Flows are based on FPP-0045-00); 

measu remenls with 10120/06 
re:ported uncertainly 
Included. 

LAR - Increase In CR lnleakage 

Value Reference 
CR ventil'al:ion flow 
rates provided in 
parameters 3, 6, & 8, 
abo,ye, are analytical 
values lhat include 
test measurement 
unoertainties. 

I 

Comment 

I 

l 
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DESIGN I.NPUT REQUEST FOR UPDATE Of RADIOLOGICAL DOSE CONSEQUENCE ANALYSES 
BEAVER VALLEY POWER STATION 

TAB"¥-E: Param.eter List for Calculating_ Dose Consequences at the Control Room & Site Boundary. _____ __, 
, AOR (UR(B)-487 R1, A1 & A2] I LAR- Increase in CR lnleakage 

I-

Parameter 
1 0, CR Intake filter 

iodine removal 
efficiency DBA 
analysis va:lues: 

Value 
a) 99% for 
particulate 

b) 98% for eJemenlal 
and organ ic 

Reforence 
FENOC letter 
ND1MDE:0379, (Dlli-
FPP.0045-00]; 
10/20/06 

G.l. 99-02 

Value 
99% for particu late 

98% tor elemental 
and organic 

~fe_re_n_c_e--+I - ---C-. omment 

Regulatory 
Position C.5.c of 
NRC :Regulatory 
Guide 1.52 

BV1J2 TS 5.5. 7.a 

Per NRC Generic 
Letter 99-02; !o 
ensure that the 
efficiency 
assumed in the 
ac~t.dent analysis 
1s still valid at the 
end of the 
ope.rating cycie, a 
minrm.um safety 
factor of 2 is to be 
applied IQ the 
laboratory test 
acceptance 
criteria. A SF of 2 
is assumed. 

See comment and 
parameter r 1 fo.r 
additional detaH. 

The inplace diootyl phtha,ate 
( DOP) test of the HEPA fil ters 1in 
accordance wilh ANSI N510-
1980, conlirming a penetration 
and system bypass of less lhan 
0.05% at design flow rate can be 
considered to warrant a 99% 
removal efficiency for particulate 
matter in aocident dO":le 
evaluations. 

WEC]EC Notes: 
The penetration and bypass for 
the CREVS HEPA Filler per TS 
5.5.7.a of< 0.05% warraots the 
use of an efficiency ot 99% In 
safety analysis. Thus, lhe current 
lcensing bai:iis value of 99% 
remarns valid. 

Per parameter 11, Nle PfOposed 
penetration and system bypass 
acc~prance criterion for the 
CREVS Charcoal Filter ,(to be 
documented i11 updated TS 
5.5.7.b) is< 0.5%. Per NRC GL 
99-02 , safety analyses can, 
assume a charcoal mte 
efficiency ol 100% - ((0.5% + 
0.5%) x 2}"' 96%. Thus, the 
current licensing basis value of 
98% remains valid. 
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DESIGN INPUT REQUEST FOR UPDATE Of RADIOLOGICAL DOSE CONSEQUENCE ANALYSES 
BEAVER VALLEY POWER. STATION 

TAB'LE E: Parameter List for Calculatln11 Dose Consequences at the Control Room & !!!! Boundary 
AOR [UR(B)-487 R1, A1 & A2:J LAR - Increase in CR lnleakage -' Parameter Value Reference Value Reference Comment 

11. a)TIS a) ~ 99 % efficiency FENOC letter 
SuNeilfance acceptance criterion N01MDE:0379, [DIT-
Acceptance using radioactive FPP-0045.00]; 
Criterion for CR melhyl iodide. 10t20/06 
charcoal filters 

U-1 TIS 4.7.7.1.c.2, 

I TIS 4.7.7.2.c .. 2 
U-2 TIS 4.7.7, 1.d 

l 
b} TIS b).i::99.95 % U-1 T/S4.7.7.1 .c.1, 

Surveillance efficiency TIS 4.7.7.2.c. 1 
Aoceptance acceptance criterion U·2 T/S 4.7. 7, 1.c.1 
Criterion for CR using R-11 
charcoal filters refrigerant 

c } TIS c) 2 99.95% for U-1 T/S4.7.7.1.c.1 , 
Surveillance particulate using TIS 4.7.7.2.c.1 
Acceptance 00:P. U-2 TIS 4.7.7.1.c.2 
Oriterion for CR. 
HE.PA fi lters 

l 
I 

a) 2: 99.5% removal 8) Proposed 
efficiency acceptance change to BV1/2 
criterion for ~he TS 5.5.7.c 
charcoal .adsorbe; acceptance 
us ing melllyl iodide criteria 
(i.•e., as demonstrated 
by a laboratory lest of 
a sample) 

b) < 0.5% penetration b) Proposed 
and system bypass change to BV11.2 
.iCCl:!ptanoe criterion, TSS.5.7.b 
for the charCQal ac<;eptance 
adsorber (I .e., as criteria 
demonsnted by an 
inplace test> 

C) < 0.05% c) BV1/2TS 
penetration and 5.5.7.a 
system bypass for 
~he HEPA fillers {i.e., 
as demonstrated by 
an in place test) 

Charcoal adsorber sample rs 
tested in laboratory in 
accordanoe with ASTM D3803-
1989. 

System Engineering requested 
flexibility in oha.rcoal adsorber 
testing aooeptance criteria .. 

Charooar adsorber is tested 
inplace in accordance with ANSI 
N510-1980. 

WECTEC Note: 
An efficiency::'.. 99.5% for the 
charcoal adsorber using R- 1'1 
relrigerant means the 
penetra~ion and system bypass 
is less than 0.5% for Ille charcoal 
adsorber, as demonstrated by an 
inplace test 
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DESlGN INPUT REQUEST FOR UPDATE OF RADIOLOGICAL DOSE CONSEQUENCE ANAl YSES 
BEAVER VALLEY POWER STATION 

TABlE E.: Parameter Ust forCalculatin Dose Con&e uenc&& at the Control Room & Sile Bounda 
AOR [UR(B)-487 R1 , A1 & A2] LAR - I ncrea.&e in CR lnl&akag& 

Parameter I Value 
12_ CR Filtered NIA 

Recircu'lation Rate 

Reference Value 
FENOC letter The BV1 and BV2 
ND1MOE:0379, [DIT· ventilation air-
FPP--0045-00]; conditioning sys,tem 
10/20t06 reciTC1.11a19S- CR air 

through filters 
intended for dust 
removal. 

filL1 
- AC ftm 1VS-AC-1 A 

and 1 VS-F-40A or 
the B train 

- ba,g type filters 
• efficiency ~ 90% 

BV2 
• AC fan 2MVC-

ACU201Aor B 
• Hi efficiency type 
fi lters 

- effldency - 85% 

Minimum FIQW ram: 
Based on Iha! 
avarlablefo.r CR air 
purge, i.e., 16,20-0 
cftn per un,it or 
32.400 cfm 

Duration: 
t=0 to t-30 days 

-+--
Relel'flrice 

Location of 
Recirculation 
filters with respect _ 
to the CR a:re 
shown in the BV1 
& BV2 sketch 
attached to this 
D:IT 

BV1 Vendor 
Manual 10.001-
0644 

BV1 Speciiftcation 
BVS-0431 

BV2Vendbr 
Mam.ial 2510,140-
179-005 

BV2 Stock Code 
10008727 

BV2 Procedure 
3BVT1 .44.06 

BV1 UFSAR. 
Table 14_3-1 4a 

BV2 UFSAR 
Table 15.6-11 

Comment 
BV licensing basis does not 
credit I address recircula~lon 
filters, 

Analysis should evaruate if Olis 
a~proach remains conservative 

SinC6 the filters are not subject 
to a maintenance program, the 
analysis should conservatively 
assume 50% of the rated 
efffclency when crediting lhB 
fifters to estimate the impact of 
use of the fillers an the inhalation 
I subroorsion dose, and 100% 
efficirmcy when esti~hng the 
dose due to direct shine. 

Ro11 Fi lters have an appmximate 
20% efficl.ency bas.ed on 
ASH RAE 52.1 - 199.2 Test 
Method (Refer,enoe; Flanders 
Filter Efficiency Gulde). 

Also referenoe 19V1 Drawin91 RM-
0444A·004, BV2 Drnwing RM-
0444A-001 and BV2 Drawing 
R M-0444A-00-2 
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DESIGN INPUT REQUEST FOR UPDATE OF RADIOLOGICAL DOSE CONSEQUENCE ANALYSES 
BEAVER VALLEY POWER STATION 

TABLE E: Parameter List for Calculating Dose Conseciu•nces at the Control Room & Site Bound --~ 
AOR [\JIR(Bt-487 R1, A1 &Al] LAR- Increase In CR lnleakage 

Parameter Value Reference Value Reference Comment 
13. Signals 1hat - Contror Roam Area FENOC letter Signals originate from 8V1 Drawing For 111e purposes of OBA 

a utornatlcally Monitors N1D1 MDE:0379, [DIT- tlle Control Room LSK-021!-001 K ana1lyses, no credit is taken for 
initiate CR - CIB srgnal FPP-0045-00]; Area Radiation CREVS initiation by CR area 
emergerncy 10/20/06 Monitors Qr .is BV1 UFSAR radiaOon monitors: 
Venti.lation 8700-120-65D Containment lso!a.tion Section 11. 3. 5 BV1 Radiation MQnitors 

S&W 2001-409-001 IPhase B RM-1RM~218A&. B 
8V2 UFSAR BV2 Radiation MQn1ilors 
Secdon 6.4.2.2 2RMC-RQ201 & 202 

14. Power supply to Uofnterrupl.ed power FENOC letter Vilal Bus System BV1 Drawings 
safely related ND1MDE:0379, l[DIT• supplies Class 1E RE·0001U & 
i nstrumeritali□.n FPP-0045-00]: Uninterruptible Power RE-0001AA 
(i.e., the CIB 10/20/06 System 
signa'I) that initiate BV2 Drawings 
CR eme.rgency DCP 1302, Rev. 0, RE-0001AY & 
Ventilation Solid State Proteciion RE-0001A2. 

System AC Power 
BV1 UFSPtR 
Section 8.5.4 

BV2 UFSAR 
SectiQn 8.3.1.1. 17 

I 

I 

-
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DESIGN INPUT REQUEST FOR UPDATE OF RADIOLOG'ICAL DOSE CONSEQUENCE ANA.L YSES 
BEAVER. VAL.LEY POWER STATION 

TABl~ E: Parameter Ust for Calcuratina D'ose Conseauences at tha Control Room & Site Boundarv 
AOR [UR(B)-487 R1, A1 & A2] 

Parameter Value !Reference 
15. CR Emergency Manual: Yes (see FENOC letter 

Ventilation Note 1) ND1MDE:0379, [IDIT-
Initiation_ A1Jtomatlc: Yes FPP•004S-00); 

10120/06 
t= 0 tot = 77 $lBC: 
lime delay Unrt: 1 TIS 3/4_7_7 
associated wfth 
achieving CR SRP 6-4 specmes 
isolation; assume that a substantial 
normal ventilation dela,y be assumed 
(unfjltered) Where manual 

isolation ,is assumed. 
U -1 {bounding) t=77 
sec to t = 30 min, ANS 58.8, "Time 
CR isolated but not Response Design 
pressurized, Criteria for Safety 

Related OperaHons· 
t- 30 min to 30 
days, CR 
pressurized/ 
emergency filter,ed 
intake mode 

LAR - Increase in CR lnleakage 

Value Reference 
Tl'le Control Room is BV112 TS 3.7_ 10 
automatically isorated fncludlng Bases 
within 77 seconds of 
receipt of a CIB BV1 l!.RM Tebte 
signal: for lhis time 3.3.2-1 
period, norm~l'I 
(unfiltered) ventilation BV2 l!.RM Tabte 
is assumed. 3.3.2-1 

Foll.owing the CIB 
slg.nal, lhe Conlrol 
Room would remain 
isolated from 77 
seconds to 30 
minutes (to bound 
manu;;il actuation of 
BV1 CREVS), \\lhlle 
on recirculation. 

From 30 minutes to 
30 days, the Control 
Room will be plaoed 
in the emergency 
tillered Intake mode 
and pressurized via 
CR1EV$. 

I 

COR1ment 
A CIB from either Unit isolates 
the Control Room and initiates 
BV2 CR emergency ventilalioo_ 

There are three CREVS fan 
pressurization systems, one a.t 
BV1 and fvl,o at IBV2. Operation 
with lhe one BV1 system and 
one of the two :BV2 systems is 
permitted; a single failure of the 
operable BV2 system would 
require manual start or the BV1 
system. 

The 30 minute allowance is for 
perfonming manual operator 
actions outside the Control 
Room, such as damper 
manipulations, and bounds fhe 
sequencing scheme of 
automatically starting a BV2 
CREV system_ The 30 minute 
allowance Is consistent wrth lhe 
ourrent design and licensing 
basis. For conservatism, all 
delays are assumed to be 
seq:uen~aL 

- - , 
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DESIGN INPUT REQUEST FOR UPDATE Of RADIOLOGICAL DOSE CONSEQUl!NCE ANALYSES 
BEAVER VALLEY POWER STATION 

TABLE E: P!rameter List for Calculati_na Dose Consequences at the Con)rol Room & Site Bounclarv 
AOR [UR(B}-487 R1, A1 & AZ) 

Parameter Value Reference 
16. Radla.tion monitor .s 0.476 mR/hr FENOC letter 

alarm $et point to ND1MDE:0379, (DIT-
Initiate CR FPP-0045-00]; 
emergency 10/20106 
venti lation (non-
1E) TIS - 1 Table 3.3-6 

17. Radiation monitor ::S1 80 $8C followlng1 FENOC letter 
response delay HI Radla~lon ND1MDE:0379, [OIT-
time after CR F PP-0045-00)1; 
environment has 10/20/00 
reached alarm 
se~point 

Control room s22.o sec following Unit -1 & -2 LRM, 
ventilation CIB signal Table 3.2-1 
lsolatilon delay :,; 77.0 sec .. 
time on ~i-Hi (including D.G. start 
Conta.inment and s§:Queneer 
Pressure (CIB) ~ 

18. Radtalion monitor ± 22% of reading FENOC letter 
aocu1racy ND1MDE.:0379, (Dll-

FPP-0045-0 0]; 
10/20/06 

LAR - Increase in CR lnleakage 

Value Reference 
NIA NIA 

N/A NIA 

s. 22.0 seconds BV1 LRM Table 
following CIB signal, 3.3.2-1 
a.nd 
~ 77 .0 seconds BV2 LRM Table 
following CIB signal 3.3.2-11 
a.nd including 
Emerg:ency Diesel BV1 Procedur,e 
Generator stan and 1BVT1 ,1.2 
EDG load sequencer 
delays BV2 Procedur•e 

2BVT1.1 .2 

NIA NIA 

Comment 
Thl:l CREVS initiatiorn funclian 
from CR Radiation Monitors 
(listed in parameter 13) Is not 
oredlted. 

The CR.EVS initiation runction 
from CR Radiation MonH.ors 
(listed in parameler 13) is not 
credited. 

Time response testing 
demonsb'ales thal the 
acceptance cr,iteria are satisfied. 
Actuation times and delays 
lnvo.Mng the sensor, ch.annel, 
sra11e relay, Emergency Diesel 
Generator (stan and ooming up, 
to speed) , EIDG load sequencer, 
and damper (st~oke) are induded 
as appropriate. 

The CREVS lniliation fu nclioo 
from CR Radi.ition Monitors 
(listed in parameter 13) is not 
credited . 

DIT•BVDM--0103--03 
Pagt 13 of 26 

J1 
i 
ii 
'~ 



 

                                                                                                                                 P
age A

tt3-17 of A
tt3-26 

C
A

L
C

U
L

A
T

IO
N

 C
O

M
P

U
T

A
T

IO
N

 
 

N
O

P
-C

C
-3

002-0
1 R

ev. 05
 

 
 

C
A

LC
U

LA
T

IO
N

 N
O

.: 100
80-U

R
(B

)-493
 

  

R
E

V
IS

IO
N

: 1
 

 

   

 

Proprietary Inform
ation in [       ] R

em
oved 

L-SH
W

-BV2-000240 N
P-Attachm

ent 3 

DESIGN INPUT REQUEST FOR UPDATE OF RADIOLOGICAL DOSE CONSEQUENCE ANALYSES 
BEAVER VALLEY POWER STATJON 

TABLE E: Parameter Liat for Calculating Dose Conseauences at the Control Room & Site Boundarv 
AOR [UR(B)-487 R1 , A1 & A2] 

Parameter Value Referenc.e 
19. CIB signa.l ~umeo FENOC letter 

processing delay instantaneous ND1 MIDE:0379, [OIT-
time after LOCA FPP-0045-00]; l 10'20I06 

20. CR Breathing rate r 3.5E-4 m•Js R.G. 1.183 Rev 0 

21. Conlrol1 Room 0-24 hr 1.0 RG. 1. 183 Rev 0, 
Occupancy 1-4 day 0.6 4.2.6 
Factors 4-30 day 0.4 SRP, NuReg-0800,, 

6.4 Appendix A 

LAR- lncrea&e in CR lnleakage 

Value Reference 
Assumed 
instanl.a11eous (see 
parameter 15) 

3.51:-4 m3/s NRC Regulatory 
Guide 1.183 

0 to 24 hours: 1.0 NRC Regulatory 
1 to 4 days: 0.6 Guide 1.1163 
4 to 30 days: 0.4 

Comment 
Th is parameter is included wilhill 
the tiJTie r.1.elay values quoted for 
parameter 15 (e~cept tor the 
m.inual aotua,t[on at 30 minutes). 

See RG 1.183 section 4 .2.6. 

See RG 1 183 seotion 4.2.6. 
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Co11trol Room S!hielding (General) 

22. Control Room 
Penetrations 

All penetrallons in 
CR walls I ceiling, 
including CR door 
have equivalent 
shielding 

FENOC letter 
ND1MDE:0379, [OIT-
Ff>P.(1045-00]: 
10/20/06 

This will have to be 
listed asan 
assumption. 

BV1 CR venlilalio1 
Intake filters a:11d1 lfle 
air-conditioning 
reclrculaUon filters 
are located in the 
BV1 fan room below 
ti'le BV1 CR. There 
are 110 penetrations 
between the fan mom 
(ceiling) and CR 
(floor) 

BV2 ventilation Intake 
filters and the alr-
condltlonlng 
recirculation rulters 
are located in the fan 
room east of the CR 
(i.e., adjacent to the 
oomputer room}. 
There are 
penetrations In the 
wall betweern the fan 
room and lhe 
computer room. 

BV1 Drawing 
87□0-RM-0003M 

BV1 sketch 
attached to th is 
DIT 

BV2 sketch 
attached to lfl is 
DIT 
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23. Release paths to I Direct SIJ ine tQ 
be addressed for Contro'I IR.oom: 
the LOCA analysis Containment Shine, 

l 

CR 1Pene1ration 
Shine due to 
Airborne Activity in 
I.tie Cal'./Je spreading 
area under Unit 2 
CR, 

CR !Penetration 
Sh1ine due to 
Airlborne Activity i 
ttle Cable Tra,y 
Mezza1ni11e unde-r 
Unit 1 CR, 

Cloud shjne due to 
Containment, ESF, 
and RWST 
Leak..lg:e, 

CR fitter shine due 
to containment, ES·F 
and RWST leakage, 

RWST djrect shjne 

FENOC letter 
ND1 MDE:0379, [DIT-
FPP-0045-00); 
10120/00 

U1 UFSAR 14.3.5, 

U2 UFSAR 15.6.5 

I 

Direct Shine to 
Control Room: 
1. Containment 
Shine, 
2. Control Room 
Penetration Sh ine 
due to Airbome 
Activity in BV2 Gabfe 
Spreading Area 
under BV2 CR, 
3. CR P-enetration 
Shine due l:o Ai~bome 
Activrty in the Ca'bJe 
Tray Mezzanine 
under BV1 CR, 
4. Cloud shine due to 
Conrainme11t, 
Engineered Safety 
Features, and 
Refueling Water 
Storage Tank 
!leakage, 
5. CR filter stiirne due 
to Containment, ESF 
and RWST leakage, 
and 
6. RWST direct shine 

The current 
design and 
licensing ba51s is 
to be carried 
forward in IBV1/2 
Calculation 
UR(B)-487. 

I Release paths -defined in the 
current design and licensing 
basis are applicable. 
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Control Room Shleldlng (RWST Direet Shine} 

38. LOCA dose to CR I From Reference F ENOC letter See parameter 24 
due to direct stiine ND1 MDE:0379, [DJrT-
from the RWST FPP-0045-00}; 

10/20/06 

S&Wcalc 
12241/11700-UR(B}-
487, RO including 
Addendum 1 and 2 -

Sita Boundary Atrn.ospkeric Dispersion FaetorS and Breathing Rates 

39. Offsite EAB FENOC letter Exclusion Area 
atmospheric 0-2hrs:1.04E-3 (U1) ND1MDE:0379, [DIT- Boundary · 
dispersion factors 0-2hrs: 1.25E-3 (U 2) FPP-0045-00]: 0 to 2 hollrs· 
(s/m3) 10120/06 1.04E-3 (BV1J 

LPZ 1.25E-3 (BV2) 
M hr: 6.04E·5 1ERS-$PL-96-021 
8-24: 4.33E-5 Low Po~Lllation Zone 
1-4days: 2.1 0E-5 0 toe ho1.1rs: 
4-30 days: 7.44E-6 6.04E-5 

8 to 24 hours: 
4.33E-5 

1 to4 days: 
2.10E-5 

4 to30 days: 
7.44E-6 

40. Offslte Breathlng 0-8 hrs: 3.5E-4 FE.NOC letter 0 to 8 hours: 
rates (ms/sec) 8-24 hr: 1.8E-4 ND1MDE:0379, [Off- 3.5E-4 

1-30 days: 2.3E-4 FP P-0045-00); 
10120/06 8 to 24 hours: 
RG 11.1B3 RO 1.8E-4 

1 to 30 clays: 
2.3E-4 

BV112 Calculation 
ERS-SFL-96-021 

BV2 UFSAR 
Table 15.0-11 

I 

NRC Regulatory 
Gurde 1.183 

-- ~ 

I 

~ 
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References for Table E 
1, BV1 Updated Final Safety Analysis Report, Rev 30 
2. BV1 L.icensing Req1.1irements Man1.1al (including Bases), Rev 101 
3. BV1 Calcul.a~ion CR-AC-1, Rev 0, Voh.ime of Control Room Area Air Conditioning Spaces 
4 , BV1 Calculation DMC-3171, Rev 0, Verlflcalion of Control Room Area Volume 
5. BV1 Calcut.a~ion EN-ME-105, Rev O inckJding Add 1, Atmospheric Dispersion Factors (X/Qs) at Control Room and ERF Receptors for Unit 1 Accident 

Releases Usf.ng lhe ARCON96 Methodology 
6. :SV1 Drawing LSK-021-001 K, Rev 5, Logic Olag.ram -Air Cornditioning and Refrigeration - Conlrol Room 
7. :BV1 Drawing RA-'0020A, Rev 10, Floor Plans Main Entrance & Control Room 
8. IBV1 Dmwing RB-0017J, Rev 16, Air Conditionirng Pian -Control Room Service Building 
9. BV1 Draw,ing RC-0008C, Rev 13, Slab Plan at Elevation 735'-6" Outline Service B1.1i'lding 
10. :BV1 Drawing RE-0001 U, Rev 39, 120V AC Vrlal Bus - I One Line• Diagram (Red) 
11. BV1 Drawing RE-0001AA, Rev 36, 120V AC Vital, Bus - 111 One Line Diagram (White) 
12. BV1 Drawing RM-0444A-004, Rev 15, Valve Operating Number Diagram, Conlrol Room Area-Afr Conditioning System 
13. :SV1 Drawing 10.001 -0222, Rev B, Con~rol Room Emergency Filter 
14. BV1 Procedure 1 BVT1 .1.2, Rev 25, Engineered Safety Features lime Response Test 
15. BV1 Procedure 1 CMP-44VS.FL-2-1 M, Rev 2, COnltOI Room Emergency Outside Air Filter Repracement 
16. BV1 Specification BVS-0367, Rev 3 through and including Add 3. Specification for Primary Venlila~of'I Fitter Assemblies 
17. BV1 Specification BVS-0431, Rev. 2, Central Station Air Handling Units and Heating and Ventllation Units 
18. BV1 Vendor Manual 10.001 -0644, Rev. N, Cef'llral Station Climate Changers Installation and Maintenance Manual 
19. BV2 Updated Fina.I Safety Analysis Report, Rev 23 
20, BV2 l.ioenslng Requirements Manual (inciuding Bases), Rev 92 
21 . BV2 Calcula1ion 8-029A, Rev 0, Control Room Yentl lation System - Freon-22 Concenlratio 
22. BV2 Ca lculalfon 8-074, Rev 0, Determinalioo of Control Room Volume 
23. BV2 C~ lcula1ion EN-ME-106, Rev O including Add 11 , Atmospheric Drsperskm Factors (X/Q~} at Control Room and ERF Receptors fot Unit 2 Accident 

Releases Using tl1e ARCON96 Methodology 
24. BV2 Drawing RA-00058, Rev 23, Door Schedule & Details 
25. BV2 Drnwirng RB-0039A, Rev 14, Air Conditioning & Ventilat[on, Control Building 
26. BV2 Drawing RE-0001AY. Rev 13, 120 VAC Vita.I Bus I One Line Dia.gram (Red) 
27. BV2 Drawing RE-0001AZ, Rev 13, 120VAC Vital Bus 111 One Line Diagram (White) 
28. BV2 Drawing RM-0444A-001 , Rev 8, Valve Operating Number Diagram, Control Building Ventilation System 
29. BV2 Drawing RM-0444A-002, Rev 16, Valve Operaling Number Diagram, Computer and Control Room Air Conditioning 
30. BV2 Drawing 2010.800-157-003, Rev G, Control Room Afr Pressurization Filter 
31. BV2 Vendor Manual 2510.140-179-005, ,Rev. F, ,nsta11ialion, Startup and Servioe Instruments for Carrier 39E Air Handling Unils 
32. BV2 Vendor Manual 2510.800-157-002, Rev Y, Installation. OperatJon and Maint&nance Manual- Ventilation Filler Assemblies 
33. BV2 Procedure 2BVT1 .1.2, Rev 15. Safeg,uards Time Response Test 
34. BV2 Specification 2BVS-157, Final Revision (2/2/1988}, Specifioatio n for Venti lation Filler Assem btie,s 

DIT-BVDM-0103-0'.l 
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35. BV1/2 Catcul;;ition UR{B)-487, Rev 2 i[Pending], Site Boundary, Control Room and Emergenc.y Response Facility Doses following a Loss~Of-Coolar:it 
Accident Based on Core Uprate, an Atmospheric Containment and Alternative Souirce Tenns 

36. BV1/2 calculation ERS-SFL-96-021 , Re1t 0, RG 1.1 45 Sl'lort-ferm Accident X/Q Values for EAB aM LPZ, based on 1986 - 1995 Observations 
37. BV1/2 Drawing RY-0001C, Rev 2, Site Postullated Release and Receptor Points 
38. BV1/2 Engineering Change Packages for CREBAPS Oeleticm and CREVS Modification (i.e., ECP-02-0243-lD-01 Rev 5 through ECP-02-0243-ID'-()9 

Rev 2, plus ECP-02-0243-RD Rev 5) 
39. BV1/2 Procedure 3BVT 1.44.05, Rev. 6, Control Room Envelope Air lr:i-Leakage Test 
40. BV1/2 Technical Specilicatroos (Including Bases), 6/14/2018 
41. Order 200699902 (2017), Perform 38VT-01_ 44_05 
42. Vendor Report, NCS Corporation, Control Room Envelope In leakage Testing at Beaver Vallsy Power Station 2017, Final Report (1/31/201 S) 
43. FENOC Stock Item 9735047, Charcoal Filler Tmy 
44. FENOC Stock Item 9735717, Char-coal Filler Tray 
45. FENOC Stock llem 100075371, Charcoal Filter Tray 
46. FENOC Stock Item 10008727, Gambridge Hi-Flo Filter 
47. NRC Generic Letter 99-02, Laboratory Testing of Nuclear-Grade Activated Charcoal (613119'&9), inciuding Errata (812311900) 
48. NRC Regulal.Ory Gulde 1.52, Rev 2 (311978), Design, Testing, and Maintenance Criteria for Post Accident Engineered-Safety-Feature .Atmosphere 

Cleanup System Air Filtration and Adsorption Units of Light-Water~ooledl Nuclear Powe,r Plants 
49. NRC Regulatory Guide 1.183, Rev 0 (71'2000), AJ!ei-native Radiological Source Terms for Evaluating Design Basis Accidents at Nuclea.r Power 

Reactors 
0. NRC Regulatory Guide 1.1197, Rev o (51'2003), IDemonstraling Control Room Envelope Integrity at Nuclear Power Reactors 

51, NRC Safety Evaluation for Amendments 257 (BV1) & 139 (BV2) for selective: implemenlaticm of an Alternalive Source Tenn methodology for the Loss-
Of-Coolant Accident and the Control Rod Ejeotion Accident, incorporation of ARCON96 methodofogy for release points associated with tile LOCA and 
CREA, elimination of 11:le Conb'ol Room Emergency BoUled Air Pressurization System changes to ttie Con~rol Room Emergency Ventflalion System, 
and a change to the BVI CREVS titer bypass l'eakage .acceptance lest criteria 

Note: Increasing the current fresh alr flow rate (500 cfm) has b"n requested during normal operation. UnJilte-red normal operation ajr intake flow rates are 
often stated in the BV1 UFSAR and BV2 UFSAR to be 300 cfil"I (BV1 ) and 200 elm (BV2), or a total of 500 cfm. Thes-e UFSAR values are to be changed after 
the Amendments are received . Other documents showing analogous flow rates are likewise affecled. 
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[ SECTION I : TO BE COMPLIETED BY DES1GN ORIGINATOR 
OOCUMENT(S}IACTIVITY TO BE VERIFIED: 

DIT-BVDM-0103-03 
181 SAF E'IY RELA TIED □ AUGMENTED QUALITY 0 NONSAFETY IRELA TED 

SUPPORTING/REFERENC DOCUMENTS 

DESIGN ,ORIGINATOR: (Prml and Sig,l J!::J!l/ DATE 

n,., .,.fCL~ T A/,,._..,,,,.,, . ~ ~~----- I -7.8- 11 
StEC110N 11; TO ae COMPLET20 B'K'cRIFIER 

VERIFICATION METHOD (Chee/,; QJJe) 

181 DESIGN REVIEW (CO,lnp/81 Des-Igo 0 ALTERNATE CALCULATION 0 QUALIFICATION TES IING 
Review C/1-ec/>:Jlsl or Ca/culilti()n ~view CIWW!llsJ) 

JUSTIFICATION FOR SUPERVISOR PERFORM! G VERIFICATION· 

~IA 
APPROVAL: {Prinl and Sign J\lam,)) DATE 

NIA 
EXTENT OF VE,RIFICATION. 

C ~t k /,YI ~~/I c.tJ . De$,·}"' Rt 'ld.W 

COMMENTS, ERRORS OR DEFIC11E CIES 1DENTIFIED? 0 YES IIJ NO 
RESOLUTI 0-N: (For Al!Bmate Gale~tion or Queli'llcetlan Tes!ing ooly) 

;1) 11/ 
RESO,D i.itand Sign NMte) 

DATE 

VERIF1EA: (Pnnt and s;g,, Nllmrt} 7t~d7! /,' DATE 

ft'l,•ckl (;., Un.f,,,reJ I J/zg/21/ J, 
APPROVED BY: {Prim and Sign Name/ 
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DATE I 
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Page I of 3 

Fllstfr@JlY DESIGN REVIEW CHECKLIST 
NOP-CC-21:101.02 Rev. 11'1 

OOCUMEt-fflSI TO BE Vl1RIFl!;'O jim:ludin,g do(;umcnl rovl$lon .,-.d, ff applicable, unit No.): 

J1 
i 
ii 
'~ 

DiT- BV!Jt1- 0!03 - o?:, 
QUESTION NA Yes No CONIMa.lTS RESOLUTION 

1. Were the basic funcllons of each s1ruclure, system or oornp0<1en1 conslclered? ✓ 
2. Ha,,1;1 parfotma!'IC8 requirements such as cepacity, ra.1in.g, and system ou1pul been I oorisidered? 

3, Are llhe applicable codes. standards and regulat«y re<1ulre111en1s including applicable I issue and/or addenda property ldentifieo and are thei r requtrements for design and/or 
material been met or reQOnc~'e<I? 

4. Have design oomlilions such as pressure, klmperalure, lltid chemi~ry. and 'llollage been I spec,fied? 

5. Are loads such as seismic, wind, u,em,aJ, dyl'lamic and fatlgue factored in !he design? ✓ 
6. Conside~ing the applicable 1oadinc9 conditions. does an !llre(luate slructural margin of ✓ safely &lo'oist tor ttie stren!Jlh of OOITIJ!'lnents? 

7. Have envirorimental oonditlotns anlicipat8d during storage, oonSINction and opera1ial 

I :s,ucll as pressure, temperature, ll11mldlty, soil emsion, run-off from storm 'I\IElter, 
corrosiveness, site elllviltion, wind direction, nud0ar radiation, elecuom~nelic radiallon,, 
and duralion af exposlJle been oonsidere<I:? 

a. H,rve interface requirements inclu<lln9 d~1inlllon of the functional and pllysi.ca1 inlerfaoes I involving slructures, systems and components been met? 

9. Have 11:ie materi.al requirements inClud,ng, such Items as oompalibility, elec!rical insula!lon I prnpertlBs, protective coating, 1.01Tt1si0n, and fatigue resistance been consfdered? 

10. H,we mechanical requirements such as vibtatlon, stress, shock and reaction forces been l ~pecilied? 

11. H,1v11 slructural requirements covefing such il81n$ as 11qulpment foundations and pipe I I 

8Ul)l)Ol1$ :t)e,e.n l(l&nhlied? 

12. H'ave hydraulic requirements such as pump nel positive suction heed (NPSH), atlowal:>le I✓ pressure drops. and allowatJle fluid velocities t>een specified? 

13. Have ctieml'8try requirement. sudl as tile provisions far sampling and the limilalions on ./ water chemistry been specified? 

14. Have elec\f\cat requirements s11ch as wurce of pawer, voltage. rat:l!Way requirements, I eleCIJ\ical lnsulallon and motor requi;rements been 5,pe<:ified:? 

15. Have fayout arid arrangement reciulrements been co11sidered1 ✓ 
16. Have ope,ational requirements under va~ious condili011$, 5ucl'I a5 plant stirtup, nonnal 

plarit operation, plant shutdown, pla11lt emerge11cy operation, '-PeGii!I ,;,r infrequenl 
operation, and syetem abnormal or emergency operation been specified? I 
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Pag&.2 or3 

~ DESIGNI REVIEW CHECKLIST 
NOP-CC·200l•Cl2 R~. 04 

DOCUMl:NT(S) iO BE VERIFIED (lncludlng docummt revisil)!'I and, l.f app~cable, 1111ft No.je 

D JT- 131/011~ Of O 3-03 

J1 
i 
ii 
'~ 

OOESTION1 NA I Vos I No I COMMENTS RESOLUTION 

17. Have inslrurnenlation and contrnl requiremenls Including instruments, controls, and / a1arrns requiredl for operallon. testing, and maintenance been idenlified? other 
requirements sucfl as Uie lype of ln~trnment, inslalled spares, range or measurement 
and lo~tio,i of Indication should ali.o be incluclad. 

18. Have ede(lualo access and .i,dminislrmive controls been pla11ne<:I fur planl security? / 1 

19. Have redundancy, divel'$lty, and separaoon requirements o! struelures, systems, and I I 
' 

components been considered? 
W. Have lhe fai!l.ll'e requirements of structures, s.ystems, and cornponente, including a / definilion of tt>os"' ,evimts and accidents wl,idi they must be des.ignated to wilhstand 

be4H1 iclenlified? 
21. Have lest requirements incll.Kilng in-plant tests, and ll'ie oond~fons under which they will j be ~nned been specifie<f? 
22. Have accessibility, maintenar.ce, rep.itr and irN!l11rvice inspection requirements fo.r lhe I plant indudlng the cond'ilions under whidh tihey will be perforrne.<I been specified? 
23. Have personnel ,requirements and limi!alions iocluding llne qualification and Ol.lllber of I/ I 

perGonMl available for plant operation , maY'!tenarnce. tesli.ng am:I inspectlon and 
penniss1ble personnel radiation exposwe Ior s,pecmed areas andl oonditiOI\$ been 
COMidere<J? 

24. Have lrar1$porlabllily req1.arements S\ICl'l <>$ size m,d slli~ing weight, liinHalicns and / lntemale Commerce Commission regulatlorn; bertn considered? 

2.5. Have fire protection or resista,ioe requirements been specified? J 
26. Are adequate ltand1ing. storage, cleaning and shipping requirements specified? / , 
27. H'ave the safety requirements f(l( preven1ing undue risk to Ille l'leallh and safety of the I public bsen considered? 
28. Ale the specified m.ilerlals, processes, 1parls and eQiiiprnenl suitable for the req.uired / app~cation? 
29 . Have safety <l!quiremenls f(ll' p;revenlr.ng perso11r>el injuiy itldudlng sucfl items as 

radiation hazards, rei,tricting the use of dangerous mate,ials, escape provisions from 
<!lnclosures and gro1.mding i;rf ele(;trical equipment been considered? j 

30. Were ll'le input~ correctty selected and incorpor.ited In.to llie design? ./ 
31 . Are assum;p.ticms necessar, to perform, the desigr1 actiYily adeqlJl!.tely described and I reasonable? Where necessary, are tl'le assumplioos identified for sub6equen1 re-

\lerilications vA'len di.11 detailed d11sig.n acti¥itie& are completed? 
32. Are tile apprQPfillW q1,JB!ity aJ1d quality assurance requirem,mts specified? ✓ 
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~ I NOP-OC-2001~02 Rev. CK 

P'ag& 3 ol l 

DESIGN REVIEW CHECKLIST 

J1 
i 
ii 
'~ 

DOCUMENT(SI TO BE VERIHED (includl "lJ documvnl ""'ision al'KI, if applieeble, u11lt No-): 

01T- BVOl1- oro3-0J 
QUESTION NA Yes NO COMMENTS RESOLUTION 

33. Have ~ppllcable conslruction and operating expenenc-e been com,i~red? I 
34_ I-lave the desi11n interfaoe 1et1uiren1en1s been salisfiad? / 
35. Wa1, ao appl'Ol)ffll;ite design method used? / 
36- Is lhe oulput reasonable compared to inputs? ./ 
37_ Are tne specified malerials compatible with each olller and lhe design environmental I co11ditlons to wtiich the material will be elllposed? 

38_ Have adeqoote maintenance feahrres and requirements beet1 specified? J 
39_ Has lhe dsslgn properly considered radiation exposure to lhe public ,md plant personnel? I 
40. Ne the 11oc-ept.,.noe crileria ir,corpol'\tted In tile desl9n documents suffici&nt In allow I ve.rifica!ion Iha! design r~uirements hi!Ve been mielied? 
41 . Have adequa.te pre-operaOO/lilt and sub$equenl periodic: test re,qul~menls been I appropliately specifie!S? 

42_ A.e adequate identificalion requirements specified? ✓ 
43.. Are r~uirements for rewrd prepara~on, review, approval, retention, etc. , adequate.ly I spe,cifre<i'? 

44. Have protective ooetin9s qualified for Oesign BaSi$ Aocidenl (OBA) be-en $peclfled lo / structires. equipment and components im1taJled in lhe conll!inment/dr)'Well? 

45, Are Ille oecee!l<lry !>upportir11g calculation$ aimpleled, checked and approved? I 
46. Have lhe equipment heat load changes been reviewed for impact on HV.A.C systems? ✓ 
47. IF a computer program was used to obtain the <le-sign by analysis, THEN has ttie 

✓ program been validated per NOP-SS-1001 and docurnellted lo verify the lectmical 
adequacy of the computer results contained in the desiQn analysis? 

48. Hall& Professional Engirieer (PE) certific:alion r~rements been addressed and I d;icurnemd wl'lere required by ASME Code (If applicable). 
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OBJECTIVE OR PURPOSE:  
The objective of this calculation is to determine the airborne dose at the Exclusion Area Boundary 
(EAB), Low Population Zone (LPZ) and Control Room (CR) at Beaver Valley Power Station (BVPS) 
Unit 2 following a postulated Steam Generator Tube Rupture (SGTR) Accident.  The analysis is based 
on a core power level of 2918 MWt (i.e., the uprated core thermal power level with margin for power 
uncertainty).  
 
The calculated dose is based on “Alternative Source Terms” per Regulatory Guide (RG) 1.183, 
Revision 0, increased allowable unfiltered inleakage into the Control Room Envelope (CRE), and 
current design input parameter values as provided by First Energy Nuclear Operating Company 
(FENOC) via DIN# 1 and 11, and included as Attachments 1 and 2 of this calculation.   

 

SCOPE OF CALCULATION: 
As part of a Long Term Objective, and with the intent of providing operational margin, the BVPS 
design basis site boundary and control room dose consequence analyses are being updated to 
facilitate relaxation of certain operational limits that have significant effect on plant operation.  To that 
end, Revision 3 herein investigates the impact of a proposed increase in the allowable unfiltered 
inleakage into the Control Room Envelope (CRE), on the dose consequences following a SGTR 
accident at Unit 2. 

 
The objective of Revision 3 is to demonstrate continued compliance with the dose acceptance criteria 
of 10CFR50.67 (as modified by Table 6 of RG 1.183 R0) after taking into consideration the following:  
 

a) An increase in allowable unfiltered inleakage into the CRE (inclusive of that associated with 
ingress /egress) from 30 cfm to 165 cfm.  
 

b) Review / Update (as needed) of all design input parameter values / references to reflect current 
plant design. 

 

SUMMARY OF RESULTS/CONCLUSIONS: 
The BVPS Site Boundary and Control Room doses due to airborne radioactive material released 
following a SGTR at U2 will remain within the regulatory limits set by 10CFR50.67 and Regulatory Guide 
1.183. 
 
In accordance with regulatory guidance, two scenarios are evaluated, i.e., a Pre-accident Iodine Spike 
and a Concurrent Iodine spike.  As noted in Section 8, the pre-accident iodine spike scenario is bounding.  
 
Control Room 
The 30-day integrated dose to the Control Room (CR) operator is 0.4 rem TEDE.  This value is below 
the regulatory limit of 5 rem TEDE.  
 
Note: In accordance with current licensing basis, the CR dose estimates following a SGTR at Unit 2 is 
based on the assumption that the CR ventilation system remains in normal operation mode, and that 
the CR is purged at a minimum flow rate of 16,200 cfm between t=8 hrs and t=8.5 hrs after which it 
reverts to the normal operation mode.  
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Site Boundary 
The limiting integrated dose to an individual located at any point on the boundary of the exclusion area 
for any 2-hour period following the onset of the event is 1.3 rem TEDE (t=0 hr to t=2 hour time window).  
This dose is less than the regulatory limit of 25 rem TEDE for the pre-accident iodine spike. 
 
The limiting integrated dose to an individual located at LPZ following the onset of the event is 0.08 rem 
TEDE.  This dose is also less than the regulatory limit of 25 rem TEDE for the pre-accident iodine spike. 
 
It is noted however that although the estimated doses at the EAB and LPZ due to a concurrent iodine 
spike are bounded by the estimated doses reported above due to the pre-accident iodine spike, the 
margin to the regulatory limit for the concurrent iodine spike (i.e., 2.5 rem TEDE), is less. (See Section 
8 for detail). 
 

LIMITATIONS OR RESTRICTIONS ON CALCULATION APPLICABILITY: 
NRC approval of the increase in the maximum allowable unfiltered inleakage into the CRE (inclusive of 
that associated with ingress /egress) from 30 cfm to 165 cfm. 
 

IMPACT ON OUTPUT DOCUMENTS: 
Unit 2 UFSAR Section 15.6.3.4 and associated tables, as needed. 
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REVISION STATUS 

 
Revision  Affected   

Number Sections Description of Revision 
0 N/A Original Issue 

 
Rev 0, 

Addendum 
1 
 

Section 3 Item 14, 
Section 5, Section 
9 and Section 10 

of Revision 0. 

The Addendum determined the impact on the Unit 2 SGTR site 
boundary and control room dose estimates resulting from use of an 
updated Westinghouse design input value for the time at which break 
flow flashing is terminated.  In the original analysis break flow flashing 
occurred until the break flow terminated at 3160 seconds after the 
SGTR.  For this addendum, based on DIN# 1, break blow flashing ends 
at 1742.5 seconds after the accident.  All other data and assumptions 
remain the same as Rev.0. 
 

Rev 1 ALL The scope of this Revision is to replace Rev.0 (& Addendum 1)  in its 
entirety, incorporating the updated Westinghouse thermal-hydraulic 
input data which reflects change of break flow that flashes and  an 
increase in the operator action time to close the stuck open ADV from 
6.5 minutes to 10 minutes. 
 

Rev 1 
Addendum 

1 

Design Input 
Section: Items 12, 

14, 16, and 17 

The Addendum determined the impact on the Unit 2 SGTR site boundary 
and control room dose estimates resulting from the reduced capacity of 
the atmospheric dump valves and associated changes in the SGTR 
environmental releases.  The addendum concludes that the site 
boundary and control room doses documented in Rev. 1 remain 
bounding. 

 

Rev 2 All The scope of this Revision is to replace Rev.1 and Addendum 1 of Rev.1 
in its entirety, incorporating the updated Westinghouse thermal-hydraulic 
input data that reflect the Unit 2 RSGs. 

 
Rev.3 All Complete update to address: 

 
1) An increase in allowable unfiltered inleakage into the Control 

Room Envelope from 30 cfm to 165 cfm. 
 

2) Review / Update (as needed) of all design input parameter 
values / references to reflect current plant design. 
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BACKGROUND / APPROACH 

1.1 Background 

Beaver Valley Power Station (BVPS) has implemented Alternative Source terms (AST) in accordance 
with Regulatory Guide (RG) 1.183, Revision 0.  The dose consequences at the Exclusion Area Boundary 
(EAB), Low Population Zone (LPZ) and Control Room (CR) for a postulated Steam Generator Tube 
Rupture (SGTR), at BVPS Unit 2, based on AST methodology and Extended Power Uprate (EPU) is 
currently documented in Revision 1. 
 
Revision 2 of this analysis was developed to address the Unit 2 Replacement Steam Generators (RSGs).  
However, since implementation of BVPS 2 RSGs has been delayed, Revision 3 herein, is based on the 
Original Steam Generators (OSGs).  
 
As part of a Long Term Objective, and with the intent of providing operational margin, the BVPS design 
basis site boundary and control room dose consequence analyses are being updated to facilitate 
relaxation of certain operational limits that have significant effect on plant operation.  To that end, 
Revision 3 investigates the impact of a proposed increase in the allowable unfiltered inleakage into the 
Control Room Envelope (CRE), on the dose consequences following a Steam Generator Tube Rupture 
(SGTR) at Unit 2. 
 
In addition, since the installation of the BVPS-2 RSGs have been delayed, two sets of Technical 
Specification activities are planned - one for BVPS-1 (based on the current T/S coolant activity limits) and 
the other for BVPS-2 (based on a proposed “reduced” T/S coolant activity limit).   
 
The BVPS-2 T/S activity limits will be used to assess the dose consequences of a BVPS-2 Main Steam 
Line Break (MSLB).  The BVPS-1 T/S activity limits will be used to assess the dose consequences of all 
postulated BVPS-1 design basis accidents (DBAs), and to conservatively assess the dose consequences 
of the remaining BVPS-2 DBAs, which includes the SGTR. 
 
In summary, the objective of Revision 3 is to demonstrate continued compliance with the dose 
acceptance criteria of 10CFR50.67, as modified by Table 6 of RG 1.183 R0, based on the following:    
 

a) An increase in allowable unfiltered inleakage into the CRE (inclusive of that associated with 
ingress/egress) from 30 cfm to 165 cfm.  This is intended to address the fact that recent CRE 
Tracer Gas Tests indicate unfiltered CRE inleakage that are in excess of the values used in the 
design basis dose consequence analyses.  

 
b) Review / Update (as needed) of all design input parameter values / references to reflect current 

plant design. 
 

c) Use of BVPS-1 T/S activity limits. 
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1.2 Approach 
This event assumes the instantaneous rupture of one steam generator (SG) tube with a resultant release 
of primary coolant into the lower pressure secondary system.  Based on an assumption of a Loss of 
Offsite Power (simultaneous with reactor trip), the condenser is assumed to be unavailable, and 
environmental steam releases via the Main Steam Safety Valves (MSSVs) and Atmospheric Dump 
Valves (ADVs) of the intact steam generators are used to cool down the reactor until initiation of shutdown 
cooling via the RHR system.  A portion of the primary coolant break flow into the ruptured SG flashes 
and is released a) to the condenser before reactor trip and b) directly to the environment after reactor 
trip, via the MSSVs / ADVs.  The remaining break flow mixes with the secondary side liquid, and is 
released to the environment via steam releases through MSSVs and ADVs.  The activity in the RCS also 
leaks into the intact steam generators via SG tube leakage and is released to the environment from the 
MSSVs / ADVs. 
 
Regulatory guidance provided in Regulatory Guide 1.183 Appendix F (DIN# 2) is used to develop the 
dose consequence model.  The key assumptions / parameters utilized to develop the radiological 
consequences following a SGTR are listed in DIN# 1. 
 
Per DIN# 1, no melt or clad breach is postulated for the U1 BVPS SGTR event.  Thus, and in accordance 
with RG 1.183, the activity released is based on the maximum coolant activity allowed by the plant 
Technical Specifications.  In addition, and per RG 1.183, two scenarios are addressed, i.e., a) a pre-
accident iodine spike which reflects the maximum allowable iodine spike activity level per the Plant 
Technical Specifications and b) an accident-initiated iodine spike (also called a concurrent iodine spike) 
which results in an increase in the iodine appearance rate from the fuel to the RCS by 335 times. 
 
Activity Transport 
WECTEC computer program PERC2 (DIN# 10) is used to calculate the Committed Effective Dose 
Equivalent (CEDE) from inhalation and the Deep Dose Equivalent (DDE) from submersion due to 
halogens and noble gases at the offsite locations and in the control room.  PERC2 is a multiple 
compartment activity transport code with the dose model consistent with the regulatory guidance.  The 
decay and daughter build-up during the activity transport among compartments and the various cleanup 
mechanisms are included.  
 
The BVPS design input parameters utilized in the Unit 2 SGTR analysis are provided via DIN# 1 and 11. 
 
The thermo-hydraulic transient analysis of a postulated SGTR at Unit 2 and other input parameters that 
are required to determine the dose consequences at the control room and offsite locations, are 
summarized in DIN# 1. 
 
Based on DIN# 1 the radiological model used for the SGTR analysis conservatively assumes, reactor trip 
occurs at 116 seconds after the tube rupture.   Due to the tube rupture the primary coolant with elevated 
iodine concentrations (pre-accident or concurrent iodine spike) flows to the ruptured steam generator and 
the associated activities are released to the environment due to secondary side steam releases.  Before 
the reactor trip, the activities are released from the air ejector.  After the reactor trip the steam release is 
from both the ruptured and intact SGs via the MSSVs/ADVs.  The primary coolant activities due to the 

Proprietary Information in [      ] Removed L-SHW-BV2-000240 NP-Attachment 4 

FlrstEne~ 



 

 Page 3 of 32 

CALCULATION COMPUTATION 
 

NOP-CC-3002-01 Rev. 05   
CALCULATION NO.: 10080-UR(B)-496 
 
 

REVISION: 3 
 

 

CLASS 2 
Proprietary, Confidential and/or Trade Secret Information © 2019 WECTEC LLC. All rights reserved. 

 

iodine spike is leaked into the intact steam generator at the maximum allowable primary-to-secondary 
leakage value and are also released to the environment via secondary steam releases.  
 
The steam releases from the intact SGs, continue until shutdown cooling is initiated via operation of the 
RHR system at T= 8 hrs, resulting in the termination of environmental releases via this pathway.  
Releases from the ruptured SG are assumed to stop when the SG is isolated.  The ruptured SG break 
flow termination time is 4076 seconds. 
 
EAB Worst Case 2-hr Window  
 
AST methodology requires that the worst case dose to an individual located at any point on the boundary 
at the EAB, for any 2-hour period following the onset of the accident be reported as the EAB dose.  It is 
noted that regardless of the starting point of the worst 2 hr window, the 0-2 hr EAB /Q (limiting) is utilized. 
 
The major source radioactivity release following a SGTR, and thus dose consequences, is the flashed 
portion of the RCS break flow, which is released from condenser/air ejector before reactor trip and from 
MSSVs/ ADVs after reactor trip until it is terminated at T = 1932.5 seconds. Therefore, the worst 2-hr 
window dose occurs during T = 0 to 2 hours after the accident. To ensure the maximum 2-hour window 
dose is calculated, the brief depressurization steam release from the ruptured steam generator is 
conservatively modeled as a release during the time period T= 119 minutes to 120 minutes. 
 
Source Terms 
 
Since there is no fuel damage during the course of the accident, the main source of release of radioactivity 
are the primary and secondary coolant systems. For the primary coolant, two spiking cases are addressed: 
a pre-accident iodine spike and a concurrent iodine spike.  The resultant RCS activity leaks into the 
ruptured and intact SGs via SG tube leakage, and is released to the environment from the break point, 
and from the MSSVs / ADVs, respectively. 

 
a) Pre-accident  iodine spike - the initial primary coolant iodine activity is based on a maximum 

allowable pre-accident iodine spike activity level per the Plant Technical Specifications of 60 times  
the equilibrium Technical Specification iodine activity concentration of 0.35 µCi/gm DE I-131 
(DIN# 1) or 21 µCi/gm of DE I-131 (transient Technical Specification limit  for full power operation).  
The initial primary coolant noble gas activity is consistent with the design basis relative mix and 
activity levels associated with the Tech Spec iodine concentrations in the coolant. 
 

b) Concurrent iodine spike - the initial primary coolant iodine activity is assumed to be at the 
equilibrium Technical Specification iodine activity concentration of 0.35 µCi/gm DE I-131.  
Immediately following the accident the iodine appearance rate from the fuel to the primary coolant 
is assumed to increase to 335 times (per DIN# 2) the equilibrium appearance rate corresponding 
to the 0.35 µCi/gm DE I-131 coolant concentration allowed by the plant Technical Specifications.  
The duration of the assumed spike is 4 hours (DIN# 1).  The initial primary coolant noble gas 
activity is assumed to be at Tech Spec levels. (See discussion under item a). 

 
The secondary coolant iodine activity, just prior to the accident, is also assumed to be at the Technical 
Specification limit of 0.1 µCi/gm DE I-131. 
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Activity Release Model 
 
Ruptured SG Release 
 
A postulated SGTR will result in a large amount of primary coolant being released to the ruptured steam 
generator via the ruptured tube with a significant portion of it flashed to the steam space.  The noble 
gases in the entire break flow and the iodine in the flashed flow are assumed immediately available for 
release from the steam generator.  The iodine in the non-flashed portion of the break flow mixes uniformly 
with the steam generator liquid mass and is released into the steam space in proportion to the steaming 
rate and partition factor.  To maximize the calculated offsite doses it is assumed that offsite power is lost 
(LOOP) so that the main condensers are not available.  Before the reactor trip at 116 seconds, the 
radioactivity in the steam is released to the environment from the air ejector/ condenser.  The noble gases 
and organic iodine in the steam are released directly to the environment.  Only a portion of the elemental 
iodine carried with the steam is partitioned to the air ejector and released to the environment.  The rest 
is partitioned to the condensate, returned to all three steam generators and assumed to be available for 
future steaming release.  After the reactor trip, the break flow continues until the primary system is fully 
depressurized and the break flow terminates at 4076 seconds after the accident.  The steam is released 
from the MSSVs/ADVs.  The steam release from the ruptured steam generator including release from 
the failed- open ADV continues until it is isolated.  Additionally, there is also a brief period of steam 
release from the ruptured SG when it is manually depressurized between T= 2 hours and T = 8 hours in 
preparation for RHR operation. 
 
Intact SG release 
The activity release from the intact steam generator is due to normal primary-to-secondary leakage and 
steam release from the secondary side.  The primary to secondary coolant leak rate is assumed to be at 
the maximum Tech Spec allowable value.  All leaked primary coolant iodine activities are assumed to 
mix uniformly with the steam generator liquid and are released in proportion to the steaming rate and the 
partition factor. Before the reactor trip, the main steam is released from the air ejector/ condenser.  After 
the reactor trip, the steam is released from the MSSVs/ADVs. The reactor coolant noble gases that enter 
the intact steam generator are released directly to the environment without holdup.  Because the intact 
steam generator is used to cool down the reactor until the shutdown cooling starts, the steam release 
from intact steam generators continues until 8 hours after the accident. 
 
Per DIN# 1, the effect of SG tube uncovery in intact SGs (for SGTR and non-SGTR events), has been 
evaluated for potential impact on dose consequences as part of a Westinghouse Owners Group (WOG) 
Program and demonstrated to be insignificant; therefore, and per RG 1.183, R0, the iodines are 
assumed to have a partition coefficient of 100 in the SG and released to the environment in proportion 
to the steaming rate and the partition coefficient.  In accordance with RG 1.183, R0, the iodine releases 
to the environment from the SG are assumed to be 97% elemental and 3% organic.  The noble gases 
are released freely to the environment without retention in the SG.   
 
Release of Initial SG Liquid Activity 
The initial iodine inventory in the steam generator liquid at Tech. Spec. level (0.1 µCi/gm DE I-131) is 
released to the environment due to steam releases, via the condenser/air ejector before reactor trip and 
via the MSSVs/ADVs after reactor trip. The release from the ruptured SG stops when it is isolated except 
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for a brief period between T= 2 to 8 hrs when it is manually depressurized. The release from intact steam 
generators continues until 8 hours after the accident. 
 
Control Room Design/Operation/Transport Modeling 
 
Control Room Design / Operation 
 
Beaver Valley Power Station is served by a single control room that supports both Units. The joint 
control room is serviced by two ventilation intakes, one assigned to BVPS-1 and the other to BVPS-2.  
These air intakes are utilized for both the normal as well as the accident mode.   
 
During normal plant operation, both ventilation intakes are operable providing a total supply of 1250 
cfm of unfiltered outside air makeup which includes all potential inleakage and uncertainties (Note: this 
value is the total for both U1 and U2 intakes with margin; it includes the intake flow and all unfiltered 
inleakage (including that associated with ingress / egress and all potential inleakage) with 
uncertainties). (DIN# 11) 
 
The containment high-high pressure signal (CIB) signals from either unit initiate the BVPS-2 control 
room emergency ventilation system.  In the event one of the BVPS-2 trains is out of service, and the 
second train fails to start, operator action will be utilized to initiate the BVPS-1 control room emergency 
pressurization system. 
 
The CR emergency pressurization intake filter has an efficiency of 99% for particulates, and 98% for 
elemental and organic iodine (DIN# 11).   
 
Filtration of the Control Room ventilation recirculation flows during all modes of operation, by particulate 
air filters (intended for dust removal) in the CRVS recirculation air-conditioning system, is not credited.   
 
The control room emergency filtered ventilation intake flow varies between 800 to 1000 cfm, which 
includes allowance for measurement uncertainties (DIN# 11).  The control room unfiltered inleakage 
during the emergency pressurization mode is conservatively assumed to be 165 cfm (includes 10 cfm 
unfiltered inleakage due to ingress / egress) to reflect the results of tracer gas testing in the pressurized 
mode, and to also accommodate margin for potential future deterioration. 
 
Control Room Transport Model 
 
Since the BVPS control rooms (CR) are contained in a single control room envelope, they are modeled 
as a single region.  Isotopic concentrations in areas outside the control room envelope are assumed to 
be comparable to the isotopic concentrations at the control room intake locations.  To support 
development of bounding control room doses, the most limiting /Q associated with the release point / 
receptor for an event in either unit, is utilized.   
 
The control room post-accident ventilation model utilized in the dose analysis corresponds to an 
assumed "single intake" which utilizes the worst case atmospheric dispersion factor (/Q) from release 
points to the limiting control room intake. The atmospheric dispersion factors are provided in Section 2. 
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Based on DIN# 11, the atmospheric dispersion factors associated with control room inleakage are 
assumed to be the same as those utilized for the control room intake. (Also, see Assumption 5)  
 
To provide operational margin, and in accordance with DIN# 11, the analysis herein assumes that 
during normal plant operation, the BVPS-1 & BVPS-2 unfiltered intake plus inleakage is a maximum of 
1250 cfm (total for both Units).  This maximum normal operation unfiltered inflow to the CR is an 
analytical upper bound value that is intended to include a) the CR intake flow rate (including test 
measurements uncertainties), b) all unfiltered inleakage and c) a 10 cfm allowance for ingress / egress.  
The above value bounds the test results of BV1/2 Procedure 3BVT 1.44.05 via Order 200699902.  See 
Section 3, Assumption 4 for additional details. 
 
Based on DIN# 1, the control room emergency ventilation is not automatically initiated, and the 
unfiltered intake flow into the control room remains at the normal operation flow of 1250 cfm.  Eight (8) 
hours after a postulated SGTR at BVPS Unit 2, the CR free volume is purged at 16,200 cfm for 30 
minutes.  After purging the vent system is returned to the normal mode of operation.  Also see Section 
6.3. 
 
Dose Calculation Model 
 
WECTEC radiological consequence program PERC2 is used to calculate the Committed Effective 
Dose Equivalent (CEDE) from inhalation and the Deep Dose Equivalent (DDE) from submersion due 
to halogens and noble gases transported to offsite locations and in the control room.  The CEDE is 
calculated with dose conversion factors from DIN# 5, which uses the methodology provided in ICRP-
30.  The committed doses to other organs due to inhalation of halogens, particulates and noble gas 
daughters are also calculated.  PERC2 is a multiple compartment activity transport code with the 
dose model consistent with the regulatory guidance.  The decay and daughter build-up during the 
activity transport among compartments and the various cleanup mechanisms are included. 
 
The PERC2 activity transport model, first calculates the integrated activity (using a closed form 
integration solution) at the offsite locations and in the control room air region, and then calculates 
the cumulative doses as described below: 
 
Committed Effective Dose Equivalent (CEDE) Inhalation Dose - The dose conversion factors by 
isotope and internal organ type are applied to the activity in the air space of the control room, or at 
the EAB/LPZ.  The exposure is adjusted by the appropriate respiration rate and occupancy factors 
for the CR dose at each integration interval as follows: 
 

Dh(j) = A(j)    h(j)    C2    C3   CB   CO    
 
Where: 
Dh(j) = Committed Effective Dose Equivalent (rem) from isotope j 
A(j) = Integrated Activity (Ci-s/m3) 
h(j) = Isotope j Committed Effective Dose Equivalent (CEDE) dose conversion 

factor (mrem/pCi) based on Fed. Guidance Report No.11, Sept. 1988 (DIN# 5) 
C2 = Unit conversion of 1x1012 pCi/Ci 
C3 = Unit conversion of 1x10-3 rem/mrem 
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CB = Breathing rate (m3/s) 
CO = Occupancy factor 

 
Deep Dose Equivalent (DDE) from External Exposure - According to the guidance provided in 
Section 4.1.4 and Section 4.2.7 of RG 1.1.83, R0 (DIN# 2), the Effective Dose Equivalent (EDE) 
may be used in lieu of DDE in determining the contribution of external dose to the TEDE if the whole 
body is irradiated uniformly. The EDE in the control room is based on a finite cloud model that 
addresses buildup and attenuation in air. The dose equation is based on the assumption that the 
dose point is at the center of a hemisphere of the same volume as the control room.  The dose rate 
at that point is calculated as the sum of typical differential shell elements at a radius R.  The equation 
utilizes, the integrated activity in the control room air space, the photon energy release rates per 
energy group from activity airborne in the control room based on using the isotopic gamma energy 
library data developed in DIN# 4 based on DIN#s 12 and 8, and the ANSI/ANS 6.1.1-1991 "Neutron 
and Gamma-ray Fluence-to-dose Factors", DIN# 7. 
 
The Deep Dose Equivalent at the EAB and LPZ locations is very conservatively calculated using 
the semi-infinite cloud model outlined in TID-24190 (DIN# 13), Section 7-5.2, Equation 7.36, where 
1 rad is assumed to be equal to 1 rem. 

 
D (x,y,0) rad = 0.25 EBAR  (x,y,0) 
EBAR   = average gamma energy released per disintegration (Mev/dis) 
    is based on the isotopic gamma energy data developed in DIN# 4 
 (x,y,0)  = concentration time integral (Ci-sec/m3) 
0.25   = [1.11  1.6x10-6  3.7x1010] / [1293  100  2] 

Where: 
1.11   = ratio of electron densities per gm of tissue to per gm of air 
1.6x10-6 (erg/Mev)  = number of ergs per Mev 
3.7x1010 (dis/sec-Ci) = disintegration rate per curie 
1293 (g/m3)  = density of air at S.T.P. 
100    = ergs per gram per rad 
2    = factor for converting an infinite to a semi-infinite cloud 
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2.0 DESIGN INPUTS 

All input parameters values associated with BVPS design used in this analysis including identification of 
the source documents from which the parameter values were obtained, have been verified / approved 
for use by FENOC and provided to WECTEC via DIN# 1 and 11 (included herein as Attachments 1 
and 2).  Comments / explanations associated with the parameter values presented below are provided 
in DIN# 1 and 11 under the “Comment” column, and provide additional information that may be useful to 
the user. 
 
General Comment (Per DIN# 1 & 11) 
The equipment / parameter values presented below as approved design input reflect safety related 
components that can be credited in design bases dose consequence analyses; i.e., the components have 
the appropriate redundancy, environmental qualification, pedigree, seismic support etc. applicable to 
safety related equipment, and the parameter values reflect single failure criteria. 
 
Design Input Parameter / Value          DIN# 

 
1. Reactor Core thermal power – 2918 MW  (100.6% of uprate power level of 2900 MW) [1] 

2. Failed Fuel Percentage – 0% [1] 

3. Melted fuel percentage – 0% [1] 

4. Primary Coolant and Secondary Side Halogen and Noble Gas Concentrations at [1] [6] 
Technical Spec Limits (0.35 Ci/gm DE I-131 for primary coolant, 0.1 Ci/gm  
DE I-131 for the secondary side - conservatively based on BV-1) in Ci/gm 

 
  Reactor  Secondary 

  Coolant  Liquid 
Nuclide  (µCi/gm)  (µCi/gm) 

     
KR 83M  4.09E‐02     
KR 85M  1.48E‐01     
KR 85  1.30E+01     
KR 87  9.68E‐02     
KR 88  2.74E‐01     
KR 89  7.80E‐03     
       
XE131M  5.54E‐01     
XE133M  4.59E‐01     
XE133  3.34E+01     
XE135M  9.87E‐02     
XE135  1.02E+00     
XE137  2.03E‐02     
XE138  6.86E‐02     
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  Reactor  Secondary 
  Coolant  Liquid 

Nuclide  (µCi/gm)  (µCi/gm) 
     

       
BR83  7.64E‐03     
BR84  3.84E‐03     
BR85  4.07E‐04     
BR87  2.11E‐04     
       
I129  1.04E‐08    3.34E‐09 

I130  4.52E‐03    8.38E‐04 

I131  2.73E‐01    8.34E‐02 

I132  1.13E‐01    1.39E‐02 

I133  4.17E‐01    9.32E‐02 

I134  6.47E‐02    1.90E‐03 

I135  2.46E‐01    3.34E‐02 

I136  7.07E‐04    5.79E‐07 
 

5. Primary Coolant Iodine Concentrations with Pre-accident Spike (21 Ci/gm DE I-131, [1] [6] 
 conservatively based on BV-1) 

 
Nuclide       

I131    1.64E+01  Ci/gm 

I132    6.77E+00  Ci/gm 

I133    2.50E+01  Ci/gm 

I134    3.88E+00  Ci/gm 

I135    1.48E+01  Ci/gm 

 
6. Iodine Appearance Rate at Equilibrium Technical Spec Concentrations  [1] [6] 

 (based on 0.35 Ci/gm DE I-131; conservatively based on BV-1) 

Nuclide       

I131    2.27E+03  Ci/sec 
I132    2.83E+03  Ci/sec 
I133    4.17E+03  Ci/sec 
I134    3.39E+03  Ci/sec 
I135    3.44E+03  Ci/sec 

 
7. Iodine Appearance Rate with Concurrent Spike = 335 x Design Input 6 values [1] [2] 

8. Duration of Iodine Concurrent Spike = 4 hours                                                                     [1] [14] 

9. Chemical form of halogens released via steam generators  [1] [2] 
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               97% elemental, 3% organic 

10. Primary to Secondary Coolant leakage rate in Intact SGs [1] 

     150 gpd @ STP per SG, leakage density 1g/cc 

11. Initial & Minimum post-accident reactor coolant mass [1] 

      368,000 lbm 

12. Time Till Reactor Trip – 116 seconds [1] 

13. Activity Release Path [1] [2] 

   Before reactor trip – Condenser/ air ejector effluent 

   After reactor trip – MSSVs/ADVs 

14. Break Flow from RCS to Ruptured SG and the portion that flashes [1] 

Time  Break Flow Break Flow that Flash 
(sec) (lbm) (lbm) 

0  to 116 9,200 1730.2 
116 to 1932.5 ----- 6814.5 
116 to 4076 197,400 ----- 

 

15. Maximum main steam flow to condenser before reactor trip [1] 

 Ruptured SG - 142,300 lbm 

 Intact SGs - 281,900 lbm 
 

16. Maximum Steam Releases from ruptured SG via MSSVs/ADVs [1] 

 
Time 

 
MSSVs/ADVs Release 

(sec) (lbm) 
116 – 4076 67,300 
4076 - 7200 0.0 

7200 – 28,800* 46,800 
* A brief depressurization release in preparation of shutdown cooling 

 

17. Maximum Steam Releases from intact SGs via MSSVs/ADVs [1] 

 
Time 

 
MSSVs/ADVs Release 

(sec) (lbm) 
116 – 4076 163,500 
4076 – 7200 216,800 

7200 – 28,800 798,500 
 

18. Time period of tube uncovery – negligible                                                                                  [1] 
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20. Partition Coefficient in Steam Generators  [1] [2] 

 Flashed portion of the rupture flow: 

 Noble Gas & iodine – released freely with no retention 

 Non-flashed portion of the rupture flow and leakage flow in intact SGs: 

 Noble Gas – released freely with no retention  

 Iodine – 100 

 Partition Coefficient = mass of iodine per unit mass of liquid 
  mass of iodine per unit mass of steam 

21. Partition Factor in Condenser/ Air Ejector [1] 

 Noble Gas – 1 (all released)  

 Organic iodine – 1 (all released)  

 Elemental iodine – 100 (1/100th  released)  
 

22. Minimum post-accident Steam Generator Liquid Mass [1]  

 95,150 lbm  for each SG (ruptured and intact SGs)  

23. Initial Steam Generator Liquid Mass [1]  

 95,150 lbm  for each SG 

24. Control Room Breathing Rate [2] [11] 

 0-30 day - 3.5E-04 m3/sec 

25. Control Room Occupancy Factors [2] [11] 

 0-1 day 1.0 

 1-4 day 0.6 

 4-30 day 0.4 

26. Minimum Control Room Envelope Free Volume [11] 

 173,000 ft3 

27. Maximum unfiltered normal operation ventilation air intake into the CR [11] 

 1250 cfm 
(Total for both U1 and U2 intakes with margin, includes intake and all unfiltered inleakage, including that 

associated with ingress / egress) 

This is an assumed value intended to provide operational margin – see Assumption 4. 
28.  Post-accident  control room purge [1]  

 16,200 cfm    from 8 hr to 8.5 hr  
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29. Dispersion factor from MSSV/ADV and Air Ejector (T.B. NW corner) to the control room [1] [9]  
  (Unit 2 intake value is more limiting) 

Time     MSSV/ADV       T.B. NW Corner 

0-2hr    5.01E-04 s/m3     1.03E-03 s/m3 

2-8hr    3.58E-04 s/m3     7.84E-04 s/m3 

 

30. Exclusion Area Boundary  /Q  [11] 

 0-2 hr -  1.25E-03 sec/m3  

31. Low Population Zone /Q [11] 

 0-8 hr - 6.04E-05 sec/m3 

32. Offsite Breathing Rate [2] [11] 

 0-8 hr 3.5E-04 m3/sec 

 8-24 hr 1.8E-04 m3/sec 

 1-30 day 2.3E-04 m3/sec 
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3.0 ASSUMPTIONS 

Assumptions utilized in this assessment have been approved by FENOC and were provided to 
WECTEC via DIN# 1 and 11.  None of these assumptions need further verification.  Discussions 
regarding the bases of these assumptions are also included in DIN# 1 and 11.  Summarized below 
are some of the salient assumptions, including those made by the author when developing the 
transport models: 
 

1. Assumptions used in the SGTR dose consequence transport model that are listed as Design 
Input No. 7, 9, 13, 19, 23, 24, 31 are based on the guidance provided in RG 1.183, Revision 0. 
The partition factor in the condenser listed under Design Input No. 20 is based on guidance 
provided in NUREG 0017, R1.  

2. As accordance with DIN# 14, the concurrent iodine spike is assumed to last 4 hours. 
3. In accordance with DIN# 1, the analysis herein assumes manual operator action to purge the 

CR free volume at 16,200 cfm for 30 minutes, eight (8) hours after a postulated SGTR. 
4. To provide operational margin, and in accordance with DIN# 11, the analysis herein assumes 

that during normal plant operation, the BVPS-1 & BVPS-2 unfiltered intake plus inleakage is a 
maximum of 1250 cfm (total for both Units).  This maximum normal operation unfiltered inflow 
to the CR is an analytical upper bound value that is intended to include a) the CR intake flow 
rate (including test measurements uncertainties), b) all unfiltered inleakage and c) a 10 cfm 
allowance for ingress / egress.  The above value bounds the test results of BV1/2 Procedure 
3BVT 1.44.05 via Order 200699902. 

5. As noted in DIN# 11, due to the following reasons, the CR air intake /Q values are assumed 
to be representative / applicable for unfiltered in-leakage (including CR ingress / egress).  

 Component tests performed as part of the 2017 CR Inleakage Tracer Gas Test indicated that 
a potential source of unfiltered inleakage into the Control Room are the normal operation 
intake dampers - which can be assigned the same /Q as the Control Room air intakes. 

 
 Regarding other potential locations of inleakage, a /Q value that reflects the center of the 

Control Room boundary at roof level as a receptor could be considered the average value 
applicable to Unfiltered Inleakage locations around the CRE, and thus representative for all 
CR unfiltered leakage locations.   

 
 Review of dwg 8700-RY-1C, R2 indicates that since the post-accident release points are 

a) closer to the CR intakes and b) the directions from the release points to the CR center and 
CR intakes are similar, use of /Q values associated with the CR intakes, for CR unfiltered 
inleakage, would be conservative. 

 
 The 10 cfm allowance for ingress/egress, is assigned to the door leading into the Control 

Room that is considered the primary point of access. This door (S35-71) is located at grade 
level on the side of the building facing the BV1 Containment and between the CR air intakes. 
It is located close enough to the air intakes to allow the assumption that the /Q associated 
with this source of leakage would be reasonably similar to that associated with the air intakes. 
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6. Isotopes addressed herein are consistent with the AST LAR, Power Uprate analysis, and those 

addressed in the current analysis of record.  All isotope values used are from DIN# 6. 
7. In accordance with RG 1.183 R0, the condenser is assumed unavailable due to a coincident 

loss of offsite power.  Consequently, the radioactivity release from the intact SGs resulting from 
a SGTR is discharged to the environment via the MSSVs and the ADVs. 

 

4.0 ACCEPTANCE CRITERIA 

EAB and LPZ Dose Criteria for a SGTR (per 10 CFR Part 50.67, and Section 4.4 Table 6 of RG 1.183). 
 

(i) An individual located at any point on the boundary of the exclusion area for any 2-hour period 
following the onset of the postulated accident, should not receive a radiation dose in excess of 0.25 
Sv (25 rem) total effective dose equivalent (TEDE) for the Pre-incident Spike Case and 0.025 Sv 
(2.5 rem) TEDE for the Coincident Spike Case.  

 
(ii) An individual located at any point on the outer boundary of the low population zone, who is exposed 

to the radioactive cloud resulting from the postulated accident (during the entire period of its 
passage), should not receive a radiation dose in excess of 0.25 Sv (25 rem) TEDE for the Pre-
incident Spike Case and 0.025 Sv (2.5 rem) TEDE for the Coincident Spike Case. 

 
Control Room Dose Criteria (10 CFR Part 50 & 50.67) 
 
Adequate radiation protection is provided to permit occupancy of the control room under accident 
conditions without personnel receiving radiation exposures in excess of 0.05 Sv (5 rem) total effective 
dose equivalent (TEDE) for the duration of the accident. 
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5.0 LIST OF COMPUTER PROGRAMS AND OUTPUT FILES 

IDENTIFICATION OF COMPUTER HARDWARE 
Dell Precision T1700 PC, Intel Core i5-4570, Windows 7 Professional Version 2009, Service Pack 
1, WECTEC Serial/ID number: 154LH02  

 
IDENTIFICATION OF COMPUTER PROGRAMS 
PERC2, NU-226, Ver.00, Lev.02, QA Cat. I, “PERC2  - Passive Evolutionary Regulatory 
Consequence Code”, created September 22, 2006  
There are no outstanding error releases associated with PERC2 that would affect the results of this 
analysis. 

LIST OF COMPUTER OUTPUT FILES 

File Name(2)   Run  Date    Run Time Description                  
 
Pre-accident Iodine Spike Source  
BV219LB01P,C 10/23/18 17:09:22 Ruptured flow, halogen source, control room & LPZ 
BV219LB02P   10/23/18 17:09:35 Ruptured flow, halogen source, EAB  
BV219LB03P,C 10/23/18 17:09:45 Ruptured flow, noble gas & daughters, control room & LPZ 
BV219LB04P   10/23/18 17:09:56 Ruptured flow, noble gas & daughters, EAB  
BV219LB05P,C 10/23/18 17:10:06 Intact SG leakage, N.G. & halogen source, control room & LPZ 
BV219LB06P   10/23/18 17:10:16 Intact SG leakage, N.G. & halogen source, EAB 
 
Iodine Inventory in Steam Generator Liquid 
BV219LB07P,C 10/23/18 17:10:29 Ruptured steam generator, control room & LPZ 
BV219LB08P   10/23/18 17:10:40 Ruptured steam generator, EAB 
BV219LB09P,C 10/23/18 17:10:51 Intact steam generators, control room & LPZ 
BV219LB10P   10/23/18 17:11:00 Intact steam generators, EAB 
 
Concurrent Iodine Spike Source  
BV219LB11P,C 10/23/18 17:11:14 Ruptured flow, halogen source, control room & LPZ 
BV219LB12P   10/23/18 17:11:31 Ruptured flow, halogen source, EAB  
BV219LB13P,C 10/23/18 17:11:43 Ruptured flow, noble gas & daughters, control room & LPZ  
BV219LB14P   10/23/18 17:11:59 Ruptured flow, noble gas & daughters, EAB  
BV219LB15P,C 10/23/18 17:12:13 Intact SG leakage, N.G. & halogen source, control room & LPZ 
BV219LB16P   10/23/18 17:12:31 Intact SG leakage, N.G. & halogen source, EAB 

 
Computer run files are retained in the WECTEC Offices. 
 

  

Proprietary Information in [      ] Removed L-SHW-BV2-000240 NP-Attachment 4 

FlrstEne~ 



 

 Page 16 of 32 

CALCULATION COMPUTATION 
 

NOP-CC-3002-01 Rev. 05   
CALCULATION NO.: 10080-UR(B)-496 
 
 

REVISION: 3 
 

 

CLASS 2 
Proprietary, Confidential and/or Trade Secret Information © 2019 WECTEC LLC. All rights reserved. 

 

6.0 COMPUTATION 
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7.0 RESULTS 

Presented in Table 7-1 and Table 7-2 below are the airborne doses at the EAB, LPZ and Control Room 
following a postulated SGTR at Unit 2 from each pathway for the pre-accident iodine spike scenario and 
the concurrent iodine spike scenario, respectively.  As discussed earlier, the “worst” 2-hour EAB dose 
following a SGTR is the 0-2 hour period. 
 

Table 7-1 
Pre-Accident Iodine Spike Scenario 

 
Site Boundary Doses (rem) 
 

 2 hr- EAB 30 day LPZ 
CONTRIBUTOR CEDE DDE TEDE CEDE DDE TEDE 
Ruptured SG – Halogens 1.021E+00 6.618E-02 1.09E+00 4.963E-02 3.209E-03 5.28E-02 
Ruptured SG - NG & Halogen Daughters 4.295E-04 1.494E-01 1.50E-01 2.075E-05 1.883E-02 1.89E-02 
Intact SGs - Halogen, NG & Daughters 3.267E-04 1.922E-04 5.19E-04 1.517E-04 6.335E-05 2.15E-04 
T.S. Iodine in Ruptured SG Sec. Coolant 7.811E-04 2.732E-05 8.08E-04 3.774E-05 1.320E-06 3.91E-05 
T.S. Iodine in Intact SGs Sec. Coolant 2.541E-03 8.869E-05 2.63E-03 3.570E-04 1.076E-05 3.68E-04 
         
Totals 1.025E+00 2.159E-01 1.241 5.020E-02 2.211E-02 0.072 

 
Control Room Operator Dose (rem) 
 

 30-day CONTROL ROOM 
CONTRIBUTOR CEDE DDE TEDE 
Ruptured SG – Halogens 3.906E-01 6.578E-04 3.91E-01 
Ruptured SG - NG & Halogen Daughters 1.790E-04 1.326E-03 1.51E-03 
Intact SGs - Halogen, NG & Daughters 6.169E-04 4.539E-06 6.21E-04 
T.S. Iodine in Ruptured SG Sec. Coolant 3.084E-04 3.100E-07 3.09E-04 
T.S. Iodine in Intact SGs Sec. Coolant 1.941E-03 1.805E-06 1.94E-03 
     
Totals 3.936E-01 1.990E-03 0.396 

 
Notes: General 
[1] The control room doses are taken from output file “CNTLROOM.OUT”. The EAB and LPZ doses are taken from 

output file “PERC.OUT”. 
[2] Noble gas daughter products as particulates are included in files 496R2-03, 04, 05 and 06.  They exist in the runs 

because the models are conservative. The model does not account for the fact that the particulates will largely 
remain in the secondary coolant.  Even though the particulate contribution is overestimated the dose values due to 
the addition of these particulates is inconsequential. 
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Table 7-2 

Concurrent Accident Iodine Spike Scenario 
 
Site Boundary Doses (rem) 
 

 2 hr- EAB 30 day LPZ 
CONTRIBUTOR CEDE DDE TEDE CEDE DDE TEDE 
Ruptured SG – Halogens 3.767E-01 7.635E-02 4.53E-01 1.821E-02 3.690E-03 2.19E-02 
Ruptured SG - NG & Halogen Daughters 4.296E-04 1.561E-01 1.57E-01 2.076E-05 2.051E-02 2.05E-02 
Intact SGs - Halogen, NG & Daughters 2.514E-04 2.439E-04 4.95E-04 3.664E-04 2.273E-04 5.94E-04 
T.S. Iodine (0.35 uCi/g DEI-131) in RCS 1.702E-02 1.103E-03 1.81E-02 8.297E-04 5.348E-05 8.83E-04 
T.S. Iodine in Ruptured SG Sec. Coolant 7.811E-04 2.732E-05 8.08E-04 3.774E-05 1.320E-06 3.91E-05 
T.S. Iodine in Intact SGs Sec. Coolant 2.541E-03 8.869E-05 2.63E-03 3.570E-04 1.076E-05 3.68E-04 
         
Totals 3.98E-01 2.34E-01 0.632 1.98E-02 2.45E-02 0.044 

 
Control Room Operator Dose (rem) 
 

 30-day CONTROL ROOM 
CONTRIBUTOR CEDE DDE TEDE 
Ruptured SG - Halogens 1.401E-01 5.599E-04 1.41E-01 
Ruptured SG - NG & Halogen Daughters 1.791E-04 1.381E-03 1.56E-03 
Intact SGs - Halogen, NG & Daughters 1.295E-03 1.164E-05 1.31E-03 
T.S. Iodine (0.35 uCi/g DEI-131) in RCS 6.520E-03 1.096E-05 6.53E-03 
T.S. Iodine in Ruptured SG Sec. Coolant 3.084E-04 3.100E-07 3.09E-04 
T.S. Iodine in Intact SGs Sec. Coolant 1.941E-03 1.805E-06 1.94E-03 
     
Totals 1.50E-01 1.97E-03 0.152 

 
 
Notes: General 
[1] The control room doses are taken from output file “CNTLROOM.OUT”. The EAB and LPZ doses are taken from 

output file “PERC.OUT”. 
[2] Noble gas daughter products as particulates are included in files 496R2-13, 14, 15 and 16.  They exist in the runs 

because the models are conservative. The model does not account for the fact that the particulates will largely 
remain in the secondary coolant.  Even though the particulate contribution is overestimated the dose values due to 
the addition of these particulates is inconsequential. 
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8.0 CONCLUSIONS 

The BVPS Site Boundary and Control Room doses due to airborne radioactive material released 
following a SGTR at Unit 2 will remain within the regulatory limits set by 10CFR50.67 and Regulatory 
Guide 1.183.  These doses were calculated by using Alternative Source Terms and BVPS Unit 2 design 
input parameter values provided by FENOC via DIN#s 1 and 11 (see Attachment 1 and 2). 
 
In accordance with regulatory guidance, two scenarios were evaluated, i.e., a Pre-accident Iodine Spike 
and a Concurrent Iodine spike.  As noted in Section 7, Results, the pre-accident iodine spike scenario is 
bounding: 
 
Pre-accident Iodine Spike Case 

 
EAB (maximum 2 hours)  1.3 rem  limit 25 rem 
LPZ (course of accident)  0.08 rem  limit 25 rem 
Control Room (30 days)  0.4 rem  limit 5 rem 
 

Concurrent Iodine Spike Case 
 
EAB (maximum 2 hours)  0.64 rem  limit 2.5 rem 
LPZ (course of accident)  0.05 rem  limit 2.5 rem 
Control Room (30 days)  0.16 rem  limit 5 rem 

 
In summary: 
 
Control Room 
The limiting 30-day integrated dose to the Control Room (CR) operator is 0.4 rem TEDE.  This value is 
below the regulatory limit of 5 rem TEDE.  
 
Note: In accordance with current licensing basis, the CR dose estimates following a SGTR at Unit 2 is 
based on the assumption that the CR ventilation system remains in normal operation mode, and that the 
CR is purged at a minimum flow rate of 16,200 cfm between t=8 hrs and t=8.5 hrs after which it reverts 
to the normal operation mode. 
 
Site Boundary 
The limiting integrated dose to an individual located at any point on the boundary of the exclusion area 
(EAB) for any 2-hour period following the onset of the event is 1.3 rem TEDE (t=0 hr to t=2 hour time 
window).  This dose is less than the regulatory limit of 25 rem TEDE for the pre-accident iodine spike.    
 
The limiting integrated dose to an individual located at LPZ following the onset of the event with a 
concurrent iodine spike is 0.08 rem TEDE, which is less than the regulatory limit of 25 rem TEDE for the 
pre-accident iodine spike. 
 
It is noted however that although the estimated doses at the EAB and LPZ due to a concurrent iodine 
spike are bounded by the estimated doses reported above due to the pre-accident iodine spike, the 
margin to the regulatory limit for the concurrent iodine spike (i.e., 2.5 rem TEDE), is less.
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Attachment 1 
 

FirstEnergy Design Input Transmittal 
 

DIT-BVDM-0112-00 transmitted via Letter ND1MDE:0732  
 

September 11, 2018 
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FENOC 
Palrlek C. P1uvliru:li 
Maffi\g<r, Desig11 Engineering 
pauvUmtip@firstentt[!YCorp.com 

Sree]a Ferguson 
WECTEC 
720 University Ave. 

orwood, MA 02062 

NDlMDE:0732 
September 11, 2018 

llea•-er Valley Power Station 
P.O. Box4 

Shippingport. PA 15077 

Phone: 71442-4982 
f:D( : J30-Jl5-9717 

RV2 Complete Reanaly is of Doe Con equences 
For CRE Tr.acer Gas Testing and Other cc.eptaDce Criteria Changes 

Design Input Traosmittal Dff-BVDM41112-00 for · team Generator ube Ruph.1i:-e 

Dear Ms. Ferguson: 

Attached is Design Input Transmittal DIT-BVDM-0112-00 which provid information for 
evaluating the control room operator dose for a BV2 te.am Generator Tube Rupture Design Basis 
Accident. 

Should you have any que.stioos about the attached information please contact Douglas 
Bloom at 724-6&2-5078 or Mike Ressler at 724-682-7936. 

DTB/bls 

ttacbment 

cc: D. T. Bloom 
. o. nfried 

\"&~ . S. Ressler 
BVRC 

incerely, 

Patrick G. Pauvlinch 
anager, Design Engineering 
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Form 1/2-ADM-2097.F01, Rev 0 RTL# A 1. 1 OSV 

DESIGN INPUT TRANSMITTAL 

j:gl SAFETY RELATED I AUG OUAL 
Originating Organization; DIT- B~DM::!;!1 J~:QQ 
ISi FENOC 

0 NON-SAFETY RELATED Page _ 1_ of _1_ 
D Other (Specify) 

Bea\ler VaJley Unit: 0 1 0,2 LS]Bo!h To: Sreela erguson I 

System Designation: Various 

Engfneering Change Pack.age: NIA 
Organization· WEC EC 

SL1bject Desrgn rneut Transmitta.l fo1 Rt1anat11:1i1 2f Dose Cons29uences for a BV2 S.tcam G_e_nerat.Qr Iube 
Rupture 

Status of Information: C8JApproved for Use O un,verlfied 

For Unverified Dffs, Notificahoo number Ira.eking \lerfficalion: 

Description of lnformalion: Safety Analys~ Design Inputs? 18'JYes □No 
Reconciled to Current Desi.gn Ba'34:::? 18l'l'es O NIA 

This Dff provideeS fnformation requ ired for lhe perforrm:ince of tile BV2 Steam Generator Tube Rupture dose 
oonsequenoe design basis acctdent calculation. This supports a proposed license Amendment Request (LAR} 

I involving tne control room envelope tracer gas testing criteria. I 

Purpose of Issuance: 
This DIT provides information required for the performance of design basis accident dose consequence calculatton 
UR(B)-496. 

I 

I Source of lnformatron (Refe.rence, Re\l, Title, Localion): Engineering Judgme t Used? U Yes (8JiNo 

See attachmeml to DIT table. 

Preparer: Preparer Signaturn: -V ~ Date: ~-6-l'ir I 

Douglas T. Bloom 

Reviewer: 
ReCowo, S.,"""''"'/K'pj~ Date: 

J'·C- ,r K. J. Frederick 
Approver. Approver Signature; ) Date; 
M. S. Ressler ~ 1 !11/2.o1e 
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DESIGN INPUT REQUES.T FOR UPDATE OF RADIOLOGICAL DOSE CONSEQUENCE ANALYSES 
BEAVER VALLEY POWER STATION 

TABLE 3B; Parameters for Calculating BVPS Unit 2 Stea:m Genera-tor lube Rupture {SGTR) Dose C,onseauences 
AOR [UR(B)-496, R1, A1 & R2) LAR - Increase in CR lnleakage 

Parameter Value Rererenee Value Reference Comment 
General Notes: 

1. 

2. 

1. The equipment I parameter values presented In the table below as approved design inputs to be used for the U2 SG,iR analysis ~eflect safely 
related components that can be cred1lted in design ba.ses dose consequence analyses; i. e. , the components have lhe appropria!e redundancy, 
environmental qualification, pedllgree, sel~mic support, etc. , appllcab!e to safety fllllaled equipment, and the parameter values reflect single 
Mure criteria. 

2. The critjcal jnput values are: Initial RCS TIS activity concentr81:ions, Time of reactor trip, Maximum break flow from RCS into ~he ruptured SG, 
Maximum break How ttiat Nasties (ruptured SG), Termination of environmental releases from the ruptured SG,, M.oomum lime period of tubes 
'being uncovered, Maximum stfim rerease to, atmosphere from the ruptured SG, Initial andl post-accident liquid mass per SG, Minimum RCS 
mass, ConlrOI Room (CR} atmospheric dlspersiorn factors 

Core Power Level 2918 MW! FENOC letter 2918 MWt 
(wilh POWer NO1MLM:0327, 
uncertainty) used 1:o Table 3b, 11f5l02 
establisl7 radiation 
source terms 

Desig1n Basis Core A$ provided in FENOC letter As provided in 
Activity for iodines reference calculation ND1MLM:0327, Reference 
and Noble gaaes Table 3b, 11/5/0Q; 

Galculatlon 10080· 
UR(B)-483, RO 

BV2Ren~ed 
Operating License 
NPF-73 

BV2. LRM B 3.3.8 

BV1/21S 5.6.3 

BV2 UFSAR raole 
15.6-5b 

BV112 Calculalion 
UR(B)-483 

Rated Thermal Power shall 
not exceed 2900 'MWt 

Total power measurement 
unoertainty of better than +/-
o 6% of RTP at foll! power is 
acllieved using the Leading, 
Edge Flow Meter. 

2900 MWt X 1,006: 2.917.4 
MWt 
The current design basis 
composite equilibrium core 
inventory, which is based on 
2918 MWt, a1118 month 
bumup cycle an.d initial 
enrichments from 4.2% to 
5%, is appropriate and is not 
being changed. 
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DESIGN INPUT REQUEST FOR UPDATE OF RADIOLOGICAl.. DOSE CONSEQUENCE ANALYSES 
BEAVER VALLEY POWEFtsTATION 

TABLE 3B: Param11t&I$ for Calculatlna BVPS Unit 2 Steam Generator Tube Rupture fSGTR) Dose ConHauences 
AOR [UR(B)-496, R1, A1 & R2] 

Parameter Val,ue Reference 
3. Miaximum fail.ed fuel None FENOC retter None 

percentage tollowin.g ND 1 ML M:0327, a SGTR Table 3b, 11/5/02 

FENOC letter 
ND1 MDE:0328, 
12115/05 

FENOC letter 
BV2SGRP: 1300, 
9/24/14 

LTR-PL-1 3-79, IR3 

LAR- lncrea.se in CR rnleal!cage 

Value Rere-renco 
FENOC Letter 
ND 1 M LM:0327 

FENOC Letter 
ND1 MDE:0328 

BV2 Calculation 
UR(B)-496 

BV2U'FSAR 
Section 15,6.3 4 

Comment 
Per NRC Regulatory Guide 
1.1 83, Appendi1< F (SGTR) 
states, in part "If no or 
minimal fuel damage is 
p05tulated for tile limiting 
event. the aclivlty released 
should be the maximum 
coolant activity allow~ by 
technl.cal specification. Two 
c.ises of iodine spi~ing 
shou ld be assumed." 

UFSAR Section 15.6.3.4 
slates: "Since there is no 
postv lated fuel! damage 
associated with tti is 
accident, the main, radiation 
souirce ii. the activity in the 
primary coolant system and 
lhe two iodine spiking cases 
addressed, l.e, a) a pre-
accident iodine sp[ke and, b) 
a concurrent iodine spike.· 

DIT-BVDM-0112-00 
Page 2 of22 

J1 
i 
ii 
'~ 



 

                                                                                                                                    Page Att1-6 of Att1-29 

C
A

L
C

U
L

A
T

IO
N

 C
O

M
P

U
T

A
T

IO
N

 
 

N
O

P-C
C

-3002-01 R
ev. 05 

 
 

C
ALC

U
LATIO

N
 N

O
.: 10080-U

R
(B)-496 

  

R
EVISIO

N
: 3 

 

   

 
 

Proprietary Inform
ation in [      ] R

em
oved 

L-SH
W

-BV2-000240 N
P-Attachm

ent 4 

DESIGN INPUT REQUEST FOR UPDATE OF RADIOLOGICAL DOSE CONSEQUENCE ANALYSES 
BEAVER VALLEY POWER STATION 

TABLE 3B: P.irameten for Calculatlnci BVPS Unlt2 Steam GeneratorTlibe Rupture (SGTRl Dose Comieouences 
AOR (URfS)-498, R1, A1 & R2] 

Param:eter Value Reference 
4. Maximum melted None FENOCretter 

fuel percentage NO 1 ML M;0327, 
following a SGTR Table 3b, 11/5102 

FENOC letter 
ND 1, MD E::0328, 
12115/05 

FENOC letter 
BV2SGRP:1300, 
09/24/14 

LTR•Pl-13-79, R3 

LAR- Increase In CR lnleakage 

Value Reference 
None FENOC letter 

ND1MLM:0327 

FENOC Letter 
ND1MDP 0328 

BV2 Calculation 
UR(B)-496 

BV2 UFSAR 
Section 15.6.3.4 

I 

Comment 
See Parameter 3 
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DESIGN INPUT REQUEST FOR UPDATE: OF RADIOLOGICAL DOSE CONSEQUENCE ANALYSES 
BEAVER VALLEY POWER STATION 

TABLE 3B: Parameters ror Calculiatini;i BVPS Unit 2 Steam Generator Tube Rupture (SGifRJ Dose Consecrnences 
AOR [UR{B)-496, R1 , A1 & R2) 

Parameter Value Refenmce 
5. Activity available for - Technical FENOC letter 

release Specification (TIS) N1D1MLM:0327, 
Reactor Coolant Table 3b, 11/5102 
System (RCS) 
concent1ations FENOC letter 

BV2SGRP:130O, 
- TIS secondary side 09/24114 

concentrations 
RG 1.183 RO 

- Pre-accident iodliAe 
spike activity 

- Concurrent rodine 
spike activity 

LAR- Increase In CR lnleakage 

Value Reference 
- Tecfrnical NRC Regulat.ory 

Specification {TIS) Gulde 1.183 
Reactor Coolant 
System (RCS) BV2 Calculation 
concentrations UR(B)-496 

- TIS secondary side BV112 Calculation 
conceAlrations UR(B)-464 

- Pre-accident iodine BV2 UFSAR 
spike activity Section 15.6.3.4 

- Concur~ent iodine 
spike activity 

Commemt 
Per NRC Regulatory Guide 
1.183, A~perndix F (SGTR) 
states, irn pa.rt "If no or 
mini.ma! rue! damage is 
posrulated for the limiting 
event the activity released 
shou'ld be the maximum 
coolant activity allowed by 
teclm.ical specification . Two 
cases of rodiAe splldng 
should be as.sumed .. . (i.e. , a 
preaccldent iodine spike 
case .. concurrent Iodine 
spl.ke case)." 

1RCS activity is released Into 
the ruptured SG via the tube 
rupture, and into lhe intact 
SGs due to primary-to-
secondary leakage; the 
activity is released to the 
environment via the MSSVs 
amj ADVs, 

Secondary side activity Is 
released due to steam 
re'lease frnm all SGs. 
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DESIGN INPUT REQUEST FOR UPDATE OF RADIO;LOGICAl DOSE CONSEQUENCE ANALYSES 
BEAVER VALLEY POWER STATtON 

TABLE 3B: Parameters ror Calculati:nq BVPS Untt 2 steam Generator l ube Rup~ure (SGTR} Dose C<1nSA«Ue,nces 
AOR [UR(B)--496, R1, A1 & R2] 

Panmeter Value Reference 
6. Initial RCS activity RCS activity limited to FENOC letter 

concentraU011s ND1MLM:0327, 
(i:iCilgm) TIS values s 0.35 µCi/gm Dose Table 3b, 1115102 

Equivalent (DE) 1-1 31 
BVPS-2 TIS Sec. 

S100Ew.R µCilgm 3.4.8 

Isotopic awentor:y Calcutalio11 UR(B)-
obtained from 484, RO/A1 
referenced calculation 

7. Initial 1/S secondary Steam generator (SG) BVPS-1 T/S Sec, 
side liquid iodine coolant ac:ti·vity limited 3.7.1.4 
conoentratkms to BVPS-1 li/S 
(µCi/gm) Amendment No .. 

:. 0, 10 µCifgm DE 1- 244 
131 

Isotopic inventory 
CalcUilation UR(B)-
484, RO/ A1 

obtained trom 
referenced calculation 

LAR - Increase in CR lnleakage 

Value Reference 
Reactor Coola.nt Dose BV1 J2 TS 3.4.16 
Equivalent 1-131 
specific actlvlty limited BV1/2 Calcullation 
to: UR(B)-4B4 
S0.35 µCifgm 

Reactor Coolant gross 
specific activity limmtd 
to: 
:s: 100/E:t,o,µCltgm 

Isotopic invenlory 
obtained from 
reterenced calculation 
Secondary Coofanl BV112 TS 3.7.13 
activity limited lo: 
~ 0.101,1Cilgm BV112 Calculalion 
1-131 DE UR(B)-484 

Isotopic inventory 
obtained from 
rererenoed calculation 

Comment 
In svpport of BV2 Orrginal 
Steam Generators with 
Alternate Repair Criteria, a 
Uce.nse Amendment 
Request will explain that a 
bounding value of s 0.35 
µCVg m 1-131 DE is used for 
all BV1 and BV2 aocidents 
with the exception of the 
BV2 MSLB for OSGs, for 
which the BV2 specific TS 
limit of0.10 i:iCilgm 1-131 DE 
is used. 

In support of BV2 Origina1 
Ste.im Generators with 
Alternate Repair Crite~ia, a 
License Amendme11t 
Request will @)(plain that a 
boun~ing value of s 0.10 
µCl/gm 1.131 DE is used for 
all ,BV1 and BV2 accidents 
wilh the exception of the 
BV2 MSL8 for OSGs, for 
which the BV2 specific TS 
limit of 0.05 µCifgm 1-131 DE 
is used. 

DJT-BVDM-0112•00 
Page 5 ol 22 

J1 
i 
ii 
'~ 



 

                                                                                                                                    Page Att1-9 of Att1-29 

C
A

L
C

U
L

A
T

IO
N

 C
O

M
P

U
T

A
T

IO
N

 
 

N
O

P-C
C

-3002-01 R
ev. 05 

 
 

C
ALC

U
LATIO

N
 N

O
.: 10080-U

R
(B)-496 

  

R
EVISIO

N
: 3 

 

   

 
 

Proprietary Inform
ation in [      ] R

em
oved 

L-SH
W

-BV2-000240 N
P-Attachm

ent 4 

DESIGN INPUT REQUEST FOR UPDATE OF RADIOLOGICAL DOSE CONSEQUENCE ANAL YSE:S 
BEAVER VALLEY POWER STATION 

TABLE 38: Parameters for Calculatinn BVPS Unit 2 Steam Generato, Tube Rupture fSGTRJ Dose Co1tseauences 
AOR [UR(B)-496, R1, A1 & R2] LAR- lncrean in CR lnleakage 

Parameter Value Refel'Gnce Value Refetenl:(l 
8. Concurrent Iodine 335times TIS FENOC letter 335 timel:!TS NRC Re9ula!ofy 

spike appearance equifibrium appearar;ice ND1MLM:0327, equilibrium Guide 1.183 
rate (Ci/sec) rate Table 3b, 11/5/02 ai:1pearance rate 

BV2 Galcole~lon 
TIS equilibrium RG 1.183 Rev.0 TS equilibrium UR(B)-496 
appearance rate appearance rats 
provided In referenced Calculation provided in BV112 Calculation 
calculation UR(B)-484, R0IA1 referenoed Csilcu la!ion UR(B)-484 

BV2 UFSAR Table 
15.0-10 

BV2 UFSAR Table 
15,6"5b 

Comment 
Per NRC Reg1uilatory Guide 
1.183, Appendix F (SGTR) 
states, in part: •The primary 
system transient associated: 
with the SGTR causes an 
iodtne spike in the prirnai:y 
system. The increase In 
primary coolant iodine 
concentration Is estimated 
using a spiking model that 
assumes Iha! lhs iodine 
release rate from the fuel 
rods to the primary coolant 
(expressed In curies per unit 
lime) increases to a value 
335 !Imes greater than the 
release rate corresponding 
to the iodine oonoen,tration al 
the equlllbrl um value 
(typica.l ly 1.0 µCi/gm DE 1-
131) specified in technical 
specifications (I.e., 
ooncurrent iodine spike 
easel. " 
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DESIGN INPUT REQUEST FOiR UPDATE OF RADIOLOGICAL DOSE CONSEQUENCE ANALYSES 
BEAVER VALLEY POWER STATION 

TABLE 3B: Para meters for Calculating BVPS Unit 2 Steam Generlltor Tube Ru i,ture JSGT~ Dose ComJ1;1quences 
AOR (UR(B)-496, R1, A1 & R2] 

Parameter Value Reference 
9. Duration of 4 hours FENOC letter 

concurrent todine N01 MLM :0327, 
spik& Table 3b, 11/5/02 

Curtent licensing 
basis 

Cale 1008-0~UR(B)· 
496, R1 , A1 

10. Pre-accident iodine 21 µCi/gm FENOC letter 
spike DE 1-131 ND1 MLM:0327, 

Table 3b, 1115/-02 
VaJues provided in 
referenced ca.1culation BVPS-2 TIS Figllre 

3.4-1 

S& W calculation 
UR(B)>-484, ROJA 1 

LAR- Increase In CR lnleakage 

Value Reference 
4 hours BV2 Caloulation 

UR(B)-496 

BV2 UPSAR Table 
15.6-5b 

211,1Cilgm DE 1-131 BV1/2 rs B 3.4.16 

Values pl'Ovided in BV1/2 Calcullatlon 
referenced calculation UR(B)-484 

BV2 UFSAR 
Seclfon 15.0.9.4 

Comment 
Per NRC Regulatory Guide 
1i. 183, Append ix F ( SGTR) 
states, in part: "The 
assumed Iodine spike 
duration should be 8 hours. 
Shorter spike durations may 
b& considered on a case-by-
case basis if it can be shown 
that the activity released by 
the S<hour spik& exceeds 
that available for release 
from the fuel gap of all fuel 
pins." 

Basis for acceptability of the 
4-hour dur.ition was 
provided to NRC via 
re-sponse to Request for 
Addrtiona1 Information. NRC 
acknowledged 4~h0ur 
duration in Safety Ev::iluation 
for BV2 Amendment 156. 
Va'lua is 60 times the 0.35 
µCi/gm DE 1-131 TS limit. 

Value is the threshold iodine 
concentration 10 shut down 
the plant 
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DESIGN INPUT REQUEST FOR UPDATE OF RADIOLOGICAL. DO,SE CONSEQUENCE ANAl. YSES 
B'EAVER VALLEY POWER STATION 

TABLE 3B: Parameters for Calculatino BVPS Unlt 2 Steam Generator Tube Rupture fSGTRI Dose Conseauences 
AOR [UR(B)-496, R1 , A1 & R2JI 

Parameter ValWI Reference 
11 . lodlne species 97% elemen~I FENOC letter 

released from SGs 3% organic NO1MLM:0327, 
to the envrronment Table 3b, 11/5102 

RG 1.1183 Rev.O 

12. Actilvity release p;;ith Prior to lrip, both intact FENOC fetter 
and ruptured SGs ND1 MLM:0327, 
release steam to the Table 3b , 11/5/02 
oondenser; 
environmental release Westinghouse 
occurs lrom the letter FENOC·01-
oondenser via the air 278, 9/19101 
ejectors. 

RG 1,183, Rev. 0 
After reactor trip, due to 
the loss of offsite 
power, lhe main 
condenser Is r:iot 
available. Steam 
releases occur from 
both the rup~ured and 
inlact SGs v ia the 
MSSVs and ADVs. 

LAR- Increase i.n CR fnleakage 

Value Reference 
97% eleme11,tal NRC Regulal'Ory 
3% organic Guide 1.183 

BV2 Calculation 
UR(B)-496 

8V2 UFSAR T~ble 
15.6-5b 

Pnor to lrip,, boih NRC Reg ulatory 
,intact and ru ptured Guide 1.183 
SGs release steam to 
the condenser; BV2 Calcutation 
environmental release UR(B)-496 
occurs from the 
condense. via tile air BV2 UFSAR 
ejectors. Secfion 15.6.3.2 

After reactor trip, due 
to assumed loss of 
offsite power, 
condenser steam 
dump val\l'es are not 
available. Steam 
releases ocour from 
both the rupnired arid 
intact SGs via the 
Main Steam Safety 
Valves and 
Atrnoepheric Dump 
Valves. 

Comment 
Per NRC Regulatory Guide 
1.183, Ap,pe-ndlix f (SGTR) 
states. in part "Iodine 
releases from the steam 
generators to tile 
environment slnould be 
assumed to be 97% 
efemental and 3% Ol'QBOic." 
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DESIGN INPUT REQUEST FORUPDATiE OF RADIOLOGICAL DOSE CONSEQUENCE ANALYSES 
BEAVER VALLEY POWER STATION 

TABLE 3B: Parameters for Calcul:atlna BVPS Unit :Z s·team Generator Tube Ruoture fSGTRI Dose Con&eauences 
AOR [UR(B}-496, R1, A 1 & R2) 

Parameter Value Reference 
13. Time -of reactor lrip EeUl BV2 OSG CN-CRA"01-50, 

1=116 second RS,. pg 6 

BV2 RSGs FENOC letter 
BV2SGRP:1300, 

- Case 3a (0% SGTP) 09/24/14 
1"112 seconds 

• Case 4a (22% SGTP) CN~RA-14-3, RO 
t=107 seconds (Tables 2.0-1 and 

2.0"2) 

14. Break lilo111 EPUIBV20S~ CN~RA-01-50, 
termination time t-=4076secs R6, pg 6 

BV2RSG FENOC letter 
BV2SGRP: 1300, 

• Case 38 (0% SGTP) 09/24/14 
1=3532 seconds 

-WLfi! (22% SGTP) CN-CRA-14-3, RO 
t=3526 seconds (Tables 2.0•1 alld 

2.0-2) 

l.AR - lnc~ease In CR lnlea.kaga 

Value Reference• 
116 seconds BV2 Calculation 

UR(B)-496 

BV2 UFSAR Table 
15.6-5b 

Westinghouse 
Calculation CN• 
CRA-01 -50 

4076 seconds BV2 Calculation 
UR(B)-496 

Weslinghouse 
Calculation CN-
CRA-Ot-50 

Comm11mt 

OIT-BVDM-0112-00 
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DESIGN INPUT REQUEST FOR UPDATE OF RADIOLOGICAL DOSE CONSEQUENCE ANAL VSES 
BEAVER VALLEY POWER STATION 

TABLE 3B: Parameters for ,Calculatlng BVPS Unit 2 Steam Generator Tube Rupture ISGTR) Dose Con.seauenoes 

AOR [UR(B)-496, R1, A1 & R2) 

Para met.er Value Reference 
15. Maximum break flow sEY l!r:GQSG CN-CRA-01-50, 

from RCS into 0-116 sec: 9200 lbm R6 , pg6 
ruptured SG 116-4076 sec: 197,400 

lbm 

BV2RSG FE1NOC letter 
BV2SGRP:1300, 

- Cas,; 3B (0% SGTP} 09124/14 
0~112 sec: 
8,900 lbm CN-CRA-14-3, RO 
112 - 3532 sec: (Tables 2.0-1 and 
·165;000 lbm 2.0~2) 

-~ (22% SGTP) L TR~PL-13-79, 
0-1 07 sec: Rev. 3 
8,700 lbm 
107 - 3526 sec: 
166 200 lbm 

LAR- Increase In CR lrileakage 

Value Reference 
O sec lo 116 sec: BV2 Calculation 
9200 lbm UR(B)-496 

116 sec to 4076 sec: Westing1house 
197,400 lbm Calculation CN-

CRA-01-50 

BV2 UFSAR Table 
15.6-5b 

Comment 

D IT-BVOM-01 12-00 
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DESIGN INPUT REQUEST FOR UPDATE OF RAOIOL.cOGICA!L DOSE CONSEQUENCE ANAi. YSES 
BEAVER VALLEY POWER STATION 

TABLE 3B: ParameteTS for Calculatino BVPS Unit 2 Steam Generator Tube Ruotunt ISG,TRl Dose Comieauem:es 

AOR [UR(B)-496, IR1, A 1 & R2) 

P11rameter Value R.eference 
16, Mal{imum break flow EPUIBV2 OSG CN-CRA--01 -50, 

that Dashes 0-1 16 sec; R6, pg 6 
(defeclive SG) 1730.2 lbm 

116-1932.5 sec: 
6814 .5 lbm 

FENOC retter 
BV2 RSG BV2SGRP:1300, 

09124/14 
• Cp_se 3a (0% SGTP) 
0-112 sec: CN-CRA-14-3, RO 
1706.9 lbm (Tables 2.0--1 and 
112 -2032.5 sec: 2.0-2) 
7542.7 1bm 

LTR-PL-13-79, 
- Case 48 (22% SGTP) Rev. 3 
0-107 sec: 
1788.9 lbm 
112 - 2020.5 sec: 
7623.41bm 

17. Steam generator 150 gallons per day FENOC letter 
(SG) primary-to- (gpd) (any one SG) ND1MLM:0327, 
secondary leakage Tabte 3b, 1115/02 
rate atT/S levels in Leakage density = 
fnlactSG 1.0 glee BVPS-2 

TIS 3.4.6.2 
18. Termination of EPU/BV2 Q~!;;l CN-CRA-01-50 , 

envlron,mental R6, pg6 
rele.t!.les Intact SGs: 

8 hours 

Defec/ive .<:;.r;,-

I lAR- Increase in CR rnleakage 

Value Reforence 
o sec to 116 sec: BV2 Calculation 
1730.2 lbm UR(B)-496 

116 sec to 1932.5 Westinghouse 
sec: 6814.5 [bm Calculation CN-

CRA-01-50 

150, gallons per day BV1/2 TS 8 3.4.13 
(any 1 SG) 
450 gpd (all 3 SGs) NRC Regulatory 

Guide 1.183 
Leakage density= 1.0 
glee 
intact~: N RC R.eg ulatory 
8 hours Guide 1.183 

Defec/ive ~G: BV1 Calculation 
Break flow terminated UR:(B}-496 
at 4076 sec. {with a 
release later on 

Comment 

Per NRC Regulatory Guide 
1.183, Appendix F (SGTR) 
states. In part: "I n most 
cases, (he density should be 
assumed to be 1.0 gm/cc 
(62.4 lbm/fP)." 
Per NRC Reg1ulatory Guide 
1. 183, Appendix F (SGTR) 
s,tates, in part The primary-
to-secondary leakage should 
be assume<J to continue until 
lhe primary system pressure 
is less than the secondarv 
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Parameter 

DESIGN INPUT REQUEST FOR UPDATE OF RADIOLOGICAL DOSE CONSEQUENCE ANALYSES 
BEAVER VALLEY POWER STATION 

TABLE 3B: Para.meters for Calculatln11 BVPS Unit 2 Steam G1merat0r Tube Ruoture lSGTR) OoS& Conse11uences 
AOR [UR(B)-496, R1, A1 & R2) 

Value R.eference 
Break flow terminated 
at 4076 sec. (with a 
release later on (before 
t-8 hrs.) to 
depressurize the 
lso1ated SG} 

BVZR§G FENOC letter 
IBV2SGRP:1300, 

Intact SGs: 09124/14 
8 hours 

CN-CRA-1 4-3, RO 
Defec_ttve SG: (Tables 2.0-1 a.nd 
- Case 3a: (0% SGTP) 2,0•2) 
Break flow terminated 
.it 35-32 sec. {with a l TR-f'L-13-79, 
release later on Rev. 3 
(before t = e hrs.) to 
depressurize the 
isolated SG} 

- Case 4a:(22% SGTP) 
Break flow terminated 
at 3526 sec. {with a 
release later on 
(before t = e hrs.) to 
deprsssurize llhe 
isolated SG\ 

LAR- Increase In CR lnleal<age 

Value Reference 
{before t "- 8 hrs.) to Wes~lnghovse 
depressurize the Calculation CN-
isolated SG} CRA-01-50 

Comment 
system pressure, or until !he 
temperature of lhe leakage 
is less than 1 OO"C (212°F). 
The release of radioa.ctivity 
from the unaffected steam 
generators should be 
assumed to continue until 
shutdown cooling is in 
operation and re:Jeases from 
the s~eam generators have 
been te.nminaled." 

Releases via the lntact SGs 
a.re assumed to stop once 
tt,e Residual Heat Removal 
s-ystem starts operation for 
shutdown cool1og and tl'lere 
are no more releases from 
ttie MSSVs and />DVs. 

Releases from the ru.ptured 
SG are assumed to stop 
after the SG is ,isola1ed. 
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DESIG:N INPUT REQUEST FOR UPDATE OF RADIOLOG.ICAL DOSE CONSEQUENCE ANALYSES 
BEAVER VAl.LEY POWER STATIO·N 

TABLE JB: P.irameters for Calculatina BVPS Unit 2 St.eam Generator TLtbe Rupture ISGTR) Dose CoflHauences 
AOR [UR(B)-496, R1, A1 & R2] LAR- lrtc;,rease In CR lnleakage 

Parameter Value Reference Value Reference 
19. Maximum time Neglig,ible FE.NOC letter Negligible effect WCAP-13247, 

period of tubes ND1MLM:0327, 
being uncovered Ta.bte 3b, 1115/02 NRC letter 

(3/10/93) 
FENOC letter 
BV2SGRP:1300, 
09124/14 

L TR-PL,13-78, 
Rev. 3 

Comment 
The scope ofWCAP-13247 
includes the Steam 
Generalor Tube Rupture. 
The results of the 
Westinghouse Owners 
Graup prQgram indicate that 
steam generawr tube 
unoovery does not increase 
the consequences of Steam 
Generator Tube Rupture ar:id 
Non-SGTR eve11ts 
sig nificanUy. The curre,nt 
design basis analysis 
methodologies are adequate 
and remain valid , 

NRC letter (3110/1993) 
eKpresse<l agreement with 
the positlo.n presented in 
WCAP•13247. 
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DESIGN INPUT REQUEST FOR UPDATE OF RADIOLOGICAL DOSE CONSEQUENCE ANALYSES 
BEAVE~ VALLEY POWER STATION 

TABLE 3B: Parameters for Calculatina BVPS Unit 2 Steam Generator Tubo RuDture (SGTRl Dose' Con8eauencea 
AOR [UR(B)-496, R1, A1 & R2] 

Parameter Value Reference 
20. Partillon coefficient Flashed [!.2!3ign g( FENOC letter 

in SGs when tube5 rupture flow: ND11MLM;0327, 
are to~lly Noble gases - ,released Table 3b, 11/5102 
submerged freely wilh no retention; 

RG 1.183, Rev. 0 
All Iodines - released 
freely with no retention 

t:!Qn-fla.s'hed oortlon of 
ru!;!!ure flow i!ll!I Il§ 
!11:aJqMJe in intact S~: 
No'bre gases - released 
freely with no retention 

All iodines - 100 

LAR - lnc-rease in CR lnl&akage 

Value Refe,ence 
Elii!Shed t1ortion Qf NRC Regulatory 
,rupture Oqw; Guide 1 .183 
Noble gases -
released freely with no 8V2 Calculation 
retention; UR(B}-496 

All iodines - released BV2 UFSAR lable 
freely with no 15.6-5b 
reteriUon 

~Q!l::Dasbed oortion of 
ruRtur!z ffQl!t: at.1!LTIS 
leakag.e in inl!(!!.I ~~: 
Noble gases -
released freely with no 
retention 

All iod[nes - 100 

Comment 
Per NRC Regulatory Guide 
1.183, Appendix F (SGTR) 
states: "All noble gas 
radioriuclides released from 
the primary srst@m .ire 
assumed lo be released to 
the environmEmt without 
reduction or mitigation. " 

No credit for scrubbing of the 
flashoo elementa.1 iodine is a 
conserva~ive assumption . 

Per NRC Regulatory Guide 
1.183, Appendi'1C F ( SGTR) 
states: "The transport model 
described in Regulatory 
Posilions 5.5 and 5,6 of 
Appendix E should be 
utilized for iodine and 
particulates." 

Per NRC Regu'lat(}ry Guide 
1.183, Appendix E (MSL8) 
position 5.5.4 states, in pan: 
"A partition ooeffioiernt for 
iodine of 100 may be 
assumed." 
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DESIGN INPUT REQUES·T FOR UPDATE OF RADIOLOGICA!L DOSE CONSEQUE.NCE ANALYSES 
BEAVER VALLEY POWER STATION 

TABLE 38: Parameters for Calcul.uno BVPS Unit 2 Steam Genera.tor Tube R111:1ture fSGTR~ Dose Coneeauences 
AOR [UR(BJ-496, R1, A1 & RZ) 

Parameter Value Referimce 
21 . Partition coefficient Noble a.ise.s: released FENOC letter 

in the nipture<I and freely with 110 retenlioo ND1MLM:0327, 
rntact SGs during Table 3b, 11/5102 
periods when tubes All iodines : released 
are uncovered freely with no retention RG 1.183, Rev. 0 

22. Partition factor in N'obre gas: 1 FENOC letter 
conde 11serlair ND1MLM;0327, 
ejector Organic iodine: 1 Table 3b. 11/5102 

Elemental iodine; 0,01 NUR,E~Q,17, R1 

lAR- lncrsase In, CR lnleakaga 

Value Reference· 
Nobli9i!.li!t!i; NRC Regu latory 
released freely wilf'1 no Guide 1.183 
retention 

BV2 Calculation 
All iodines: UR(B)-496 
released freely with no 
retention 8V2 UFSAR Table 

15.6·5b 

t,!gble gas: 1 NUREG-0017 

Qrn:ilaic iodine: 1 BV2 Calculatfon 
UR,(B)-496 

Elemen1a11 iogi!Je: 0,01 
BV2 UFSAR Table 
15.6-Sb 

Comm1111111t 
Per NRC Regulatory Guide 
1.183, Apperndlx F (SGTR) 
states: Ille transport model 
described in Regulatory 
Positions 5.5 and 5.6 o.f 
Append,il( E should be 
u~ilized for todlne and 
particulates." 

Per NRC Regulatory Gulde 
1.183, Appendil( E (MSLB) 
position 5.5.1 states, in part 
"During periods of steam 
generator c:lryout, all of the 
primary-to-secondary 
leakage is assumed to flash 
to vapor and be released to 
the environment with 110 
mltiaation.'' 
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DESIGN INPUT REQUEST FOR UPDATE OF RADlOLOG.ICAL DOSE CONSEQUENCE ANALYSES 
BEAVER VALLEY POWER STATION 

TABLE 3B: Panmeterg for Calculatina BVPS Unit 2 Steam Generator Tube Ru Dture (SGTRl DO$& Comseauences 
A.OR [UR(B)-496, R1, A1 & IR2) 

Parameter Value Reference 
23. Maximums-team EPU'/BV20SG CN-CRA-01.S0, 

release to 116-4076 sec: R6, pg 6 
atmosphere from the 67,300 lbm 
ruptured SG via the 4076- 7200 sec: 
MSSVs/AOVs 0 lbm 

7200 - 28,800 sec; 
46,8001bm 

BV2RSG FENOC letter 
BV2SGRP:1300, 

- Case 3a (0% SG TP) 09/24114 
n 2 - 35.32 sec: 
81,300 lbm CN-CRA-14-3, RO 
3532- 7200 sec: {Tables 2.0-1 and 
01.bm 2.0-2) 
7200 - 28,800 sec: 
41 ,300 lbm L TR-PL-13-79, 

Rev. 3 

• Case 4a (22% SGTP) 
107 - 3526 sec: 
78,400 lbm 
3526 - 72 00 sec: 
Olbm 
7200 - 28,800 sec: 
41 ,700 lbm 

LAR - Increase In CR lnhtakage 

Value RofeJence 
ll§ §II, to 4076 sec: 8V2 Calculation 
67,300 lbm UR(B)-496 

4Qls! §ec to 7200 se(;: Westing,house 
0,lbm Calculation CN• 

CRA-01-50 
72!!Q us. jg 28,800 
sec: 
46,800 lbm 

Comment 
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DESJGN INPUT REQUEST FOR UPDATE Of RADIOLOGICAL DOSE CONSEQUENCE ANALYSES 
BEAV1:R VALLEY POWER STATION 

TABLE 3B: Pa ram&ters for Calculatlm:1 BV'f>S Unit 2 Steam Genorator Tube Ru Dlure ISGTRI Dose CoRSeauences 
AOR [URIB)-496, R1 , A1 & R2] 

Parameter Value Reference 
24. Maximum s.team i;;EY1 1 BV2 OSG GN-CRA-01-50, 

releaae·to 116-4076 sec: RB, pg 6 
atmospher,e fr.om 163,500 lbm 
intact SGs via 4076- noa sec: 
MSSVs/ADVs 216,800 lbm 

72-00 - 28,800 sec: 
798,500 lbm 

BV2RSG FENOC letter 
16V2SGRP:1300, 

- Case 3a (0% SGTP) 09/24/14 
112 - 35,32 sec: 
163,200 lbm CN-CRA-14-3, RO 
3532- 1200 sec: (Tables 2.0-1 .ind 
259,9001bm 2.0-'.2) 
noa - 2a,eoo &ec: 
776,000lbm LTR-PL-113-79, 

Rev. 3 

· case 4.i (22% SGTP) 
107 - 3626 sec: 
157,800 lbm 
3526 - 7200 sec: 
259,000 lbm 
7'.200 - 28,800 sec: 
774 800 lbm 

UR- Increase in CR lfllealicage 

Value Reference 
' l l § !!ec to 4076 sec: BV2 Calculation 
16·3,500 lbm UR(B)-496 

i076 sec to 7200 ~&;: Weslingihouse 
216,800 lbm Calculation CN-

CRA·01-50 
7200 sec to 28,§:QQ 
~: 798,500 lbm 

Comment 
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DES1GN INPUT REQUEST FOR UPDATE OF RAOIOILOGICAL DOSE CONSEQUENCE ANALYSES 
BEAVER VALLEY POWER STATION 

TABLE 38: ParalJl8ters for Calculattng BVPS Unit 2 Steam Generator lube Rupture (SGTR) Dose Oonaeaue.aces 
AOR [UR(B)-496, R1, A1 & R2J 

Pa.rameter Value Refa,vnce 
25. Main steam flow to ;e!.! l B.\l2 OSG CN-CRA-01-50. 

~he condenser Ruptured SG: R6, pg16 
before reacror trip t42,300 lbm 

l11ractSGs FENOC letter 
281 ,900 lbm BV2SGRP:1300, 

09/24/14 
BV2 RSG 

CN-C!RA-14-3, RO 
- Case 3a (0% SGTP) (Tables 2.0-1 and 
Ruptu red SG; 2.0-2) 
127,700 lbm 
lmact SGs lTR-PL-13·79, 
251,800 lbm Rev. 3 

- Case 4a (22% SGTP) 
Ruptured SG'. 
121,800 lbm 
Intact SGS 
240,000 lbm 

I 
LAR- lncrea11e In CR lnleakage 

Value Reference 
Ruf:!!U !]!d~: BV2 Calcu lalion 
142,300 lbm UR(B)>-400 

Iota.ct SGs: Westinghouse 
281,900 lbm Calculali□ll CN-

CRA-01~50 

Comment 
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DESIGN INPUT REQUEST FOR UPOATE OF RADIOLOGICAL DOSE CONSEQUENCE ANALYSES 
BEAVER VALLEY POWER STATION 

TABLE 3B: Parameters for Calculating BVPS Unit 2 Steam Generator Tu.be Ru otiJre (SGTRl Dose Comseouences 
AOR fil!JR(B)-496, R1 , A1 & R2] 

Parameter Value Reference 
26. lnilial and mlnimum B'\l2OSG: FENOC letter 

post-saccident mass 95,150 lbm ND1 MLM;0327, 
of secondary coolant Table 3b, 11/5102 
per SGS (lbm/SG) 

WEC ltrFENOC-
01 -278, 9/19/01 

BV2RSG FENOC letter 
• Case 3a (0% SGTP) BV2SG RP; 1300, 
92,695 lbm 09/24/14 

• Case 4a (22% SGTP) CN-CRA-14-3, RO 
90,793 lbm 

L TR-PL-113-79, 
Rev. 3 

27. Initial & Minimum BV20SG: FENOC letter 
RCS mass not 368,000 ND1 MLM :0327, 
including pressurizer Table 3b, 1115/02 
liquid and steam 
mass~. WEC llr FENOC-

01-278, 9/19101 

BV2RSG FENOC letter 
- Case 3a (0% SGTP) 8V2SGRP: 1300, 
375,000 lbm (approx.) 09124114 

• Case- 4a (22% SGTP) CN-CRA-1 4-3, R:0 
350,000 lbm (approx.) 

LTR.Pl-13-79, 
Rev. 3 

LAR - Increase in CR lnleakage 

Value Reference 
95,150 lbm FENOC Leiter 

ND1 MDE:0328 

BV2 Calcu lation 
UIR(B),-496 

BV2 UFSAR Table 
15.6-Sb 

368,000 lbm FENOC Letter 
ND1 MDE;0328 

BV2 caroula.tlon 
UR(B)-496 

BV2 UFSAR Table 
15.6-5b 

Comment 
SG liquid mass increases 
following a SGTR, so th.e 
initial value is lhe minimum 
liquid mass during, tile 
transient. 

The minimum SG liquid 
mass is used to determine 
the .ictivity release rate 
dllri.ng the aCCident. 

The initial SG liquid mass le 
used to determine lhe total 
iod ine activity irn the SG 
liquid 

RCS 11quld mass tends to 
increase following a trip, so 
the minimum is represented 
by the initial value. 
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DESIGN INPUT REQUEST FOR UPDATE ,of RADIOLOGICAL DOSE CONSEQUENCE ANALYSES 
BEAVER VALl.EY POWER STATtON 

TABLE 3B: Parameters fo, Calculating BVPS Unit 2 St•am Ge·nerator TulXI Rul)tUre JSGTR) Dose ConseaueRCH 
AOR [UR(B}-4H, R1, A1 & R2] 

Pa.rameter Value Reference 
2B. Control Room (C!R) Release !l0ints: FENOC letter 

atmospheric ND1MLM;0327, 
dispersiion factors MSSVs & .AOVS: Table 3b, t 1/5J02 

N3841 

Cong~nser/Air ejector: 
Drawing 8700-RY-
1G, R2 

N3755.33 
XJQs determined1 
i.n Ca.1culation 
8700-EN~ME::-106, 
R0/A1 

Control Room Isolation I Emergency Ventilation (foGowing a SGTR) 
29. CR emergency CR emergency FENOC letter 

venlil.ation initiation: ventifation is not ND1MLM:0327, 
automatically iniUated Table 3b, 1115/02 

Conservative 
assumpllon 

LAR - Increase in CR lnleakage 

Vat11e I Reference 
M§:§:V§ £ 8(;!VS: BV1f2 Drawrng RY-
N3841, ,E8125 0001C 

Condenser/Air !!iector. BV2 Calculation 
N3755.33, E7951 .67 EN-ME-1 06 

CR emergency BV2 Calculation 
ventilaoon is not LJIR{B)-496 
automatically initiated 

FENOC Letter 
NID1MDE:0328 

Comment 
The atmospheric dispersion 
factors at the CR intake are 
r~presentatiille for inleakage. 

X/Qs are determined in BV2 
Cak:ulation EN-ME-106. 

Condenser and Air Ejector 
are located in the Turbine 
Builcling. 

Main Steam Relief VaJves 
release point Is for MSSVs 
and ADVs. 

SGTR does not result In hfgh 
oontalnment pressure: no 
Containment Isolation Phase 
B slg1nal i$ generated. 
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DESIGN INPUT REQUEST FOR UPDATE OF RADIOLOGICAL DOSE CONSEQUENCE ANALYSES 
BEAVER VALLEY POWl:R STATION 

TABLE 3B: Para.meters for Calculating BVPS Unit 2 Steam Generator Tube Ru_JJ_tuN:JSGTRl Dose Conseauences 
AOR [UR{B)-496, R1, A1 & ~2] 

Para.meter Value Refe:renee 
30. Initiation of CR t = 8 hrs. FENOC letter 

purge alter ND1MLM:0327, 
envrron mental 16,200 cfm !or 30 min. Tabte 3b, 11/5/02 
release rs 
termioated : time & FENOC letter 
rate BV2SGRP:1300, 

09124/14 

1/2 OM-44A.4A.A, 
Rev U, page 13, 
p_ara 13. 

LAR- Increase in CR lnleakag.e 

Value Reference 
Maxim!,!!!! Time; BV2 Catculation 
8 hours UR(B}-496 

Mini!D!.![ll Eurge Rafe: BV2 UFSAR Table 
16,200 -cfrn for 30 15.6-5b 
minutes 

Comment 
Fans 1VS-F-40A&B are 
rated for 33,200 cfm per BV1 
Specification BVs-430, while 
fans 2HVC-ACU201A&B are 
rated for 20,000 cfm per BV2 
Specitication 2BVS-179. 
The BV2 Fan, which ls 
conservative compared to 
BV1 , is credited for 
producing 16,200 cfm. 
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References: 
I. NRC Regu!atory Gui(le \.183, Rev. 0, Alternative Radiological So= Tc::rms for Evaluating Design Bash Accidents at Nuclear Power Reactors 
2. BV2 Renewed Operating License DPR-73 
J. BV l/2 Technical Specifications, in.eluding BY J Amendment 302 and 8V2 Amenclme111191 
4. BV l/2 ·rech:1.1kal Specification B&es, Rev. 35 
5. BV2 Li,"ettSing Requiremenls Manual (inclurling Bases), Rev. 92 
6. BV2 Updated Firu:il Safety Analysl.s Repon, Rev. 23 
7. BV l/2 c~JouJmion UR(B}483, Re'II. 0, Composite Reactor C-Oro lnventory for BVPS Following Power Uprate (2918 MWtn, lnitial 42% 10 So/o Enrichment, 18-

month Fuel Cycle) 
8. BVl/2 Calculation UR(B}-484, Rev. 0 including Add. I, Primary and Seooru:Lary Coolam Desiga/Tedutical Spe;,:ification Activity Concenlrations including Pre-

Accident lodillc Splke Concenll'ations and Equilibrium loditie App¢arance !fates follow[r,g Powq Uprate 
9. BV2 Calculation EN-ME- t06, Rev. 0 including Add. 1, Annospherlc Dispersion Focrors (XIQs) at Control Room and ERf Receptors for Unit 2 Accident Releases 

using the ARCON96 Methodology 
10. BV2 Cak-Ulation UR(B)-496, Rev. I mduding Add. I, Site Boundary and Control Room DoSA.:S Following a Stearn Generator Tube Rupl\Jfe B-itSed on Core Uprate 

and Altermitive Sou:roc Tenn Methodology 
11. BVl/2 Drawing RY-000lC, Rev. 2, Site Postulal,;d Release and Receptor Po,il115 
)2. Wc::stinghouse Owners Group Report WCAP- l3247 (3/1992), Report on Method.ology for Resolution oftlie Stearn G~"Ilerator "rube Uncovczy Issue 
13. NRC Letter {J/1011993 ), Westinghouse Owners Group - Steam Generator Tube Unrovery ls&U(l (attachment to WOG-93-066) [MLl 7054C235J 
14. Westinghouse Letter FENOC-01 -218, 09/1 9/200 I, Po$! Accident Radio logical Input Parameters f(,r Dose Analysis 
IS. FENOC Leiter NDI MLM:0327, 11/05/2002, Extende,d Power Uprate DBA R.adiological Analysh Revised Methods, Inputs and Assumptions 
16. FENOC Le~er ND IMDE:0328, 12115/2005, Transmittal ofDIT-FPP-fl025.0l 
17. Westinghouse Calculation CN-CRA-01 -50, Rev. 7, Beaver Valley Unit 2 (DMW) S1eruu Generator Tube Rupture Analysis - for OverfiJI and Mass Relea..'\e for 9.4% 

Uprate 
18. NU REG-00 l 7, Re,v. 1, Calculation of Releases of Radioactive Materials in Gilscous l!Ild Liquid E flluents from Pressurized Water Reactors: PW R-OA LE Code 

Nore: BV l/2 CalculBtion UR(B)-484 has heal !'¢vised 11nd submitted lo FENOC for Owner Accepttncc. Review. TIie concentrations from Rev. I oflhis calculation wlll 
he used for the-rndiol oglca.l d0$t consequence analyses. 
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NOf>.CC.2001-01 R<,~ . 00 

SECTIOM I: TO BE COMPLETED BY DESIGN ORIGlNATOR. 
DOCUMENT(S)IACTIVITY TO 8 'E VERIFrE:D: 

D!T-BVDM-01 12-00 
[gJ SAFETY RELATED □ AUGMENTED QUALITY 0 NONSAFETY RELATED 
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SECTI6N U: TO BE COMPLETED B~RIFIER 
.. 

VERIF ICATION METHOD (Cl'Nlc:Jr ono) 

~ ~ESPGfll R,EVIEW (Cof'lP/ef:e De.sign _ 0 AL TERNA TE C CULATION 0 OUAll FICA TION TESTING 
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IJ4 
APPROVAL: (Prlrll aoo Sign Mlmt,) DATE 
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,. 
COMMENTS, ERRORS OR DEIFIC IIENCIES ID NTIFIEO? 0 YES ~ NO 
Rc SOLUTION: (ForA/wma~ ~J/Bli'oo o,Qua//1/cmtoo Testmg omyJ 

AJA 
RESOLVED BY: (Prim and s;g,,, N.tlmeJ DATE 

tvA 
VERIFIER. {Print 1m d Sign Name) /C¢{ DATE: 

R'_ f r ,,.~ I _r,'u'c' ! ., /..,_ 9-t: -ir 
APPROVED BY: (Pril)t Md Sign Name) ;i ' DA11E 
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Pl>Qe 1 o/'3 ~1 ... DESIGN REVIEW CHECKLIST 
,NOP•CC·2001-02 Rev. 04 

J1 
i 
ii 
'~ 

OOCUMENT(SI TO BE VERIFIED 1inclwlir1g docurn,mt revlslofl ancl, H applicable, unit No.>: 

0 rr- B VOl'1- 011.7.. -00 

QUESTION NA Yes No COMMENTS RESOUJTION 
1, Were Ille Dalilo funeliorns or each structure, syslem or oomponent considered? ✓ 
2. Have performa11ce req1Jl rements such as capacity, raling, and system ou1put been 

considered? ✓ 

3. Are the applicable o~. standards an.d regulalory requirements induding applle.a ~le 
✓ is&ie and/or addenda prope~ly idenliiied and are thei r requiremenls for design antllor 

malefoal been met or reconcll'ed? 

4. Have design oond'ilions s.LJCll as pressure , temperature, fluid chemistry, 11nd voftag.e been ✓ apecified? 

5. Are loed:. well as seismic, wind, tl'lermal , dynamic and faligoo factored in the design? ,/ 
6, Considering Ille app'licable loading condilloM, (loe$ an IKlequale slruciural margin of 

✓ safety exist fer the i;trenglh of component;$? 

7, Have em,lronmentill comlilions an1iclpated during storage, c:onstrucii.on and operali0r1 
&idl, a:s pressure, lemperalure, tiumldlty, son erosion, run-0ff kom storm water, 

✓ ,:;ocrosiveness, site elevalion, wind direction, nuclear radlallon, electromagnetic radiation, 
and duration of e;cpostJre been c:onsidered? 

6. Have lnlerface requirements inckJding deiirlilion of tile functional and physical rntertaces ✓ invo!Ying stnictures, syslems and comporienb been met? 

9. Hell(! tlie material requirements lnch,1ding &1ch items as C()mpalibility, eleclrical insulation 
properties, prolec!Ne ooating, COtTosion. and fallgue resistance been cornsidered? V 

10. Have meChanical requlremenls such as Yibrallon. stress, shock and reaction forces l)een ,/ specified? 

11 . Have structural requirements covertng s.uch items 1!$1\!q-iipmern found·ations and pipe 
supports been identified? ✓ 

I 
12. I-lave liydraulic requirements such as pump nel positive suction head (NPSH), altowable 

pressure drops, and allowabl'e fluid velocilies b,e,e,n specified? v' 

13. Have chemistry requiretlle(JU. 1,ucl1 as lhe provisions for sampling arid the llmltallons on 
water chemistry be-en specified? ✓ 

14 . Have eleclr!cal requirements s.uch as source of power, vollage, raceway req1Brements, 
eleclric:at insulalion and motor requirements been specified? ✓ 

15. Have layout and arrangement requiremenls been oonsidered? ,I 
116, Have operational ll!quliernenl6 under various C()ndltions, such as plant star1up, nomiel 

plant operation, plant atl\Jtdown, plant emergency operation, special or lnfre(luent 
operallon, and system abnOOT1al or emergency operation been speclfled? 
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Pag,e 2 Of 3 

~ DESIGN REVIEW CHECKLIST 
NOP•CC-2001 ·□2 Rev. O◄ 

DOCUMENT(S) TO BE VERIFIED [fnctudll'lg dlO&umenl =i~lon 11nd, II applicable, ..,;i No.I: 

I Vii -BV/J/1~0112,~oo 

J1 
i 
ii 
'~ 

i QUESTION NA I Y@-S NI) 
I 

COMMENTS RESOLUTION 
17. Have lnstrumeritll\iQn end oontrol requl remenls including instruments, ca,lrol:,;, and 

alarms required fur opera1ion, testing, and m.air>tenance been identffied? Other 
requirements such as the type ofinslr1JTTient, installed spares, range of measuremenl. 
and location o.f [ndlcatlon should also be induded. \! 

18,, Have adequate access and admini$lrative controls ooen pla:nned for plant securily'? v 
19. Have redundancy , dwefliaity, and separation requiremenra of structures. systems. and 

componerits been considered? / 
20. Have the faUure requirements. of structures, syst1m1s, and OOnlJOflents, indudsig a 

definition of those events and accidents which 111ey mu$( be designated 1o withstand 
been identified? 

✓ 

21 . Have test requirements indudlno lni)lant tests, and the ooo.dltlons under which they will 
be perlormed been speclried? I 

22 . Have accessibilily, malntenanc$, repair imd in, servlce lnspeclion requirements for the 
plant indudlng tl'la oonditions under whieh they wil be performed t>een specified? ,/ 

23. Have personnel requirements and limitations including Ille q1,1.ellflcatiori aml mrmber of 
personnel available for ,plant Ol)eration, maintenance, te-sllng and inspection and 
permissible personnel radiation exposure for specified areas and condltions been I 
considere,:I? 

24. Have lransportabilily requirements such as size ;incl $hipping weight, limllatlons and 
l11ters1ate Commeroe Commission ragulatlons been considered? ✓ 

25. Have lire proteCIIDn or resistance requlrllrnents bee11 specified? ✓ 
26. Are adequate handling, storaoe, cleMing and shipping requlremenv. specified? I 
27. Ha11a the safety re<iui remenls for preventing undue risk co ihe health and safety of the 

p..iblic been considered? I 
28. Ace the speciood materials, PfOC8$S8$, p8Jb and equipment sullable kir lhe requiced 

application? j 
29. Have safely requirements for prevenltng personnel iJ'ljuty i llCluding such ilems as 

radiat ion hazards, f8$!rictinQ the use of dangetO\JS materials, escape provisions trom 
enclosures. and grolJflding of ek!Gtrical e1.;11.1lpmel'II been considered? ✓ 

30. Were the lnp\Jl$ oorrecily selected and lnoo1poraled into the design? ✓ 
31 . Are assumptions neces.sary to perform Ille ~-Sign a~ity adequately descl'lbed and 

reasooable? Where oecessal)'. are lhe, as$umpoons identified lor sullaequent re-
verifications vmen the detailed des,Jgn .ictillities are completed? ✓ 

32. Are lhe appropriate qv.a1ity and quality assutar'lce requirements spedfi8d? .; 
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first~ I NOP--CC-2001-0.2 R.eV. 04 

Page3o0 
DESIGN REVIEW CHECKLIST 

DOCUMENT{S) TO ae VERJflED (In.eluding document revision and, if app.licab~. unit No,): 

J1 
i 
ii 
'~ 

DIT- (Bl/011 ·-OJ/2 ~oo 
QUESTION NI\ Yn I No COMMeNTS FtESOLUTION 

33, Have applicable conslfuction and operating expenlcnce been c0n$ide1ed? >/ 
34, Have the design interface requirements been satisfied? 'I ' 
35. Was an eppropriille design method us«!? ✓ 
36, Is the outpul reasona'b1e compared to inputs? ,/ •' 

37. Are tne specified materials CQmpatlble 11'it11 eacti other and tile design envirorimenlal 
condilions to which the material v, ill be eX,POSed? I 

38. Have adequate mainten.inoe features and requirements ~n spe<;ifi:ed? l 
39. Has the design ?fOperty considered radiaUon e>cpo$ure to lhe public and plant ,personnel? .; 
40, Are the acreplanO!! criteria in00rporated in the design docume;its sufficient to al.low 

v.erificalion lhal design requirements have bee~ saU$1iea7 ✓ 

41. Have adequate pre-operational anel subsequent periodic test req1,1irements been 
✓ appropriate!), speci'fled? 

42. Are adeq;uate id1mtilicalion requirements specified? I 
43. Are requirements for record pre~ti(ll'I , review, approval, retention, etc., adequately 

specified? ✓ 
44. Haye protective coalings qua'lified /or Design Basis Acci,;1,;,nt (OBAJ bee11 specified lo 

structures, equipment and 00mponents i.nstalled In, lhe IX>!llainmenlldri,wefl? 
v · 

45, Are ttie necessary supporting CEl lculations compl·eted, checl<ed and approved? ✓ 

46. Have the equipmerit heal load cflanges been reviewed for impact on HVAC systems? j 
4 7, IF a computer program was used to obtaln lhe design by analysis, THEN has lh8 

program l:>een validated per NOP-SS-100 1 at11d <iixumented to verify lhe lecihnical 
adequa,;y of the compute.- resulls cont.i.ie<:I in !he design analysis? ,/ 

48. Ha111e Profes.sional Engineer (PE) certification requirements been addte&~ and 
documented where required by ASME Code (if applicable). ,,/ 

49. Doe~ the design involve tl1e insta:llation, removal. or revise software/lirmware and have 
' ·I !he requirements of NO:P-SS-1 001 been addressed? 

50, Does the design invo lve the lnstallatioo, removal. or change to a digital component(s) and 
have the requlremerits of NOP-SS-1201 been addressed? ./ 

COM~LETED BY: (Prim and S9fl ~me 

't!L~,.~ ,DA~E [F S-T tBR1:;~8Y 1iwl ONE 1'ERIFi1;R, ,l/G'-' BElOW. 

K J. ~l'(d i l' . .-<K 1/:, ADOITIONAL ~JFIER (Prirlt and Sign Nsrm,) IDAlE t:/-, ·/ f NIA 
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F,rstEne~ 

FENOC 

P•t~itk G. P11uvlin.<h 
·~11~..,.-, Design BngiMering 

p1m,•linchp@fnteru:rlll"'arp.c-0P1 

Sreela Ferguson 
WECTEC 
720 niversity Ave. 

orwood, MA 02062 

NDlMDE:0738 
Januwy 29, 2019 

Bem,-.r Valley Power Slmfu11 
P.O. Bor4 

Shipplngpo,~ l'A !5077 

Pllont': 724-682-4'nl2 
Fox: 3J0-3 IS-97 I 7 

BVl & BVl omp]ete Rean.alysis of Dose Consequence 
For CRE Tracer Gas Testing and Other Acce,ptanc:e Criteria l:umges 
Design Input TransmiUal lllT-BVD 1·0103-0ifor Control Room )(lse 

Dear Ms. Ferguson: 

Attached is Design Input Transmittal DI - VD '-0103-03 which prov1des infon:nation for 
evaluating the control room operator dose for various design-basis accidents. 

Should you have any questions abo ut the attached information, please contact Doug Bloom 
at 724-682-5078 or Mike Ressler at 724-682-7936. 

TB/bls 

Atr.achment 

cc: D. T, Bloom 
M. G. Unfrie-0 
M. S. Ressler 
BVRC 

Sincerely, 

Patrick G. Pauvliach 
Manager, Design Engineering 
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F,rstEne~ 

Foon 112-ADM-2097.F01 , Rev 0 :RTL#- A 1.1 05V 

DESIGN INPUT TRANSMITTAL 
I 

(21 SAFETY RELATED/ AUG OUAL 
OTiginating Organiza,tion; DIT- BVDM-0]'03--03 
18] FENOC 

0 NON-sAFETY RELATED Page _ 1_ of _1_ 
D OU\er (Specify) 

Beaver Valley Unit 01 0 2 lZJBolh To. Sreela Ferguson 
Systerri Des nation: Various 

Engrneerlng Cha ge Package· NIA 
Organ zation: WECTEC 

Subject Design lneut Transmitta l for Parameter List for Caleufatiag Dose Conseguenoes at the Ca11~1:2I 
Room and Sil! Boundart 

Status of rnformation: (8JAp,proved or Use 0 Unve:rifie(I 
For Unverified DITs, Notificat10n number tracki g verification: 

Description of lnformalion: Safety Analysis Des ign Inputs? 181Y·es □No 
Reconciled to Current Design Basis? 12!Yes □NIA 

This DIT provJdes information requ ired for the perform.ance of calculating dose consequences at the BV1 and BV2 
Control Rooms and Srte Boundary. ' 

Purpose of Issuance: 
Tl'lis OIT provides lnfarmalio.n req u1red for the performance of design basit. acci~ent dose oo seque ce catcu ation 
UR{B)--487. 

Source of lnformatiori (Refererice, Rev, Title, Location); :Engineering J dgme t Used? UYes 18JNo 

See attachment to Off table. 

Preparer· Preparer Slgnawre: ~ ~ Dat · /-2 9.17 
Dour,ilas T Bloom 

Review rS ignahJre:~!/71P Date: J/z?/~I/ Reviewer. 
M. G,, Untried 

· Approver: Approver Sign.=it(I e; ~ Date: I /z'I / 2.01, 
I M. S. Ressler 
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DESIGN INPUT REQUEST FOR UPDATE OF RADIOLOGrCAL DOS!! CONSEQUENCE A,NALYSES 
BEAVER VALLEY POWER STATl'ON 

TABLE E: Parameter List for Calculatlng Dose Consequences at the co,ntrol Moom & Site Boundary 
AOR [UR(B)-487 R1, A1 & A2J LAR - lnc1rease in CR lnleaka,go J 

Parameter Value Reference Value j Reference Comment 
General Notes: 

1. As noted in 0esig1n Input lran1:imittals provided in ·support of the BVPS-2 1RSGs (e.g., DIT-SGR2-0045-01 for ~he LOCA) lhe CR parameters such 
as shjelcliog configuration, vo1u.me, ve!ltilation system parameters {flows, filter efficiency, signals lhat initiate emergency ventilation, timing of 
manual aotio11, etc.) have not changed since ~he Containment Sump modification 

.2. The csdical input ya1u,e_s are: CR volume, CR ventilation flows tNOP intake, unfiltered inleakag.e and filtered intake during pressurjzation mode), 
C1R fmer efficiencfes, CREVS initiation limes, and a~mospheric dispersion factors. 

Control Room (lnhalatlon I Submersion ,Dose), 
1. Minimum Control 1.73E5 fl3 F,ENOC letter 1 7355 ft3 

Room {CR) free ND1MDE;0379 , [DIT-
Volume FPP~0045-00]; 

10120106 

DQL Cale 8-74, Rev. 
0. 12/B/B1 
IDLC EM 11578 (NOT 
INFILENET 
RIECORDS) 
Confirmed by DLC 
EM116251 

BV1 Caloufations 
CR..AC-1' & DMC-
3171 

BV1 U'FSAR 
Table 11.5-8 & 
Table 14.3-1 4a 

BV2 Calculalicns 
a.-029A & B-074 

8V2 nrawing RB-
0039A 

BV2 UFSAR 
'fabla 6 4-1 & 
Table 6.4-18 

BV1 and BV2 share a joint 
oontrol room Inside a single 
Con~ro, Room Envelope. 

Dimensiolls us-ed in BV2 
Calculation B-07 4 are consistent 
with those derived from BV2 
DrawJng IRB-0039A. 

The net free vofume has 
historically been assurned1 to be 
approximately 75% of 1he gross 
vo1ume for tile radiologica'I dose 
oonsequenoe analyses; it is 
noted that 30% was used for 
estimating the occupied volume 
(resu11ing in 70% ne1 free 
volume) In BV2 Calculation B-
029A i n11olving refrigerant The 
assump.tlon of 75% is adopted 
he~e, 

OJT-BVDM-010)-03 
Pag,e I of 26 

J1 
i 
ii 
'~ 
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DESIGN INPUT REQUEST FOR UPDATE OF RADJOlOGICAL DOSE CONSEQUENCE ANALYSES 
BEAVER VALLEY POWER STATION 

TABLE E: Parameter List for Calculating Dose Conseauences at the ,conitrol Room & Si~e Boundary . 
AOR (UR(B)-487 R:1, A1 &A2] -

Parameter Value Reference 
2. Control Room SJngle intake for FENOC letter 

Ventifa~ion Intake eaeh unit ~me NO1MOE:0379, (rnT-
Design intake used for FPP-0045-00]; 

nollllal ventilation as 10/20/06 
well as emergency 
venuiation. Dra.wing1 # 87·00•RY-

1C, R2 
Receptors 2 and 3 for 
Unit-1, and Unit-2, 
respectively . 

3. Ma)(imum NormaJ Unit 1; FENOC letter 
Operation Unfiltered: 300 cfm ND1MDE:0379, (DIT• 
Unfiltered Inflow Unit 2: FPP--0045"00]; 
into Control Room Unfiltered: 200 cfm 10/20/06 
(includes Io.isl (Unfiltered): 
Ventilation Intake ~ 2DB0-44A2, Rev. 8, 
Flow Rate and all para. 2.2, pg. 6 
Unfiltered Ei!!e~d; 0 cfm NDINEM:1144 
lnleakage) and E:M:116251 
postulated Aff NOP ventilation 
L.ocation of flowrate values 
referenced incft1d6 
Unfiltered uncertainties. 
lnleak.age 

Total unfilter:ed flow 
lncilJdeS 1 O cfm for 
ingress/egress. 

LAR- Increase In CR lnleakage 

Value Reference 
One inla~e for BV1 BV1/2 Drawing 
and one rntake for RY·0001C 
BV2, whidh supply 
the common Control Bv1· Drawings 
Roo.m. The same RM.0003K & RM~ 
intakes are used for 0444A-004 
normal venlila:lion as 
well as emergency BV2 Dra1wing RM-
ventiJatton . 0444A-2 

IBV1 & BV2 Unfiltered Assumed value -
Intake flinleaikage: irnended to 
1250 cfm maxJimum provide 
(total for both Units) operational 

margin. 
This ma,cimum 
normal operation 
ventilation intake now 
rate value Is an, 
.analytical upper 
bound value tha.t is 
intended to include: 
a) flow rate test 

measurement 
uncertainties, 

b) aUI unfiltered 
inleakage, and 

C) a 10 efm l.ngress/ 
egress allowance 

Comme,nt 
There is a single intake for each 
Unit the same intake is used for 
normal ventnation as well as 
ernergern;:y ventilation. The total 
unfiltered normal operation air 
Entake flow rate is usually 
unequa'lly divided 1between the 
BV1 and BV2 intakes. Receptor 
2 represe,nts the BV1 intake, and 
receptor 3 represents the BV2 
intake. 

L~MQa of Unfiltered lnliikage 
Component tests performed as 
part of 201 7 tracer gas testing 
indicated that potential souroes 
of unfiltered mlaakage into the 
Control Room are the normal 
operation intake dampers -
wtlk:h can be assigned the same 
itO .is the Control Room air 
intakes. 

Regi;irding other potential 
1ocations of lnleak.age, a yJQ 
value dial reflects the center of 
the Control Room !boundary at 
roo.f level as a receptor could be 
considered the average value 
appticab!e to Unfiltered 
lnleakage locations around tfle 
CRE and thus representatrve for 
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DESIGNI INPUT REQUEST FOR UPDATE OF RADIOLOGICAL DOSE CONSEQUENCE ANALYSES 
BEAVER VALLEY POWER STATION 

TABLE E: Parameter Ustfor Ca.~ulatlng Dose Con!_!!9uences at the Control Room &,Site Boundary I 
AOR [UR(B}-487 R1, A1 & A2) LAR - Increase In CR lnleakage 

o-1 Pa-ra-m-eter-----+-1---Value T Reference Value R.efe-rence I Comment 
-

The abo\l'e value 
bo~nds 1ha test 
results of BV 1 f2 
Procedure 38VT 
1,44.05 via Orde 
200699902. 

.All Unfiltered 
lnlleakag.e (inclucling 
that associaled wilh 
ingress/egress) may 
be assumed to occur 
at same llocalion as 
intakes {i.e , receptor 
points 2 a.nd 3 of 
6¥112 Omwing RY-
0001C). 

Engineering 
Judgement- see 
comment corumn 
for bas-is 

BV1/2 Drawing 
RY-0001C 

BV11'.2 Procedure 
3BVT 1.44.05 

Oreler 200699902 

Vendor Report, 
NCS Corporation, 
Control Room 
Envelope 
lnlea:kage Tesling 
at Beaver Valley 
Powar Sta~lon 
2017, Final Report 

all CR unfiltered leakage 
cations. 

Review of BV1/2 DrawJng RY-
0001C indicales that since ~he 
post-accident release points are 
a) closer to lhe CR intakes and 
b} ltle dj~ectlons from the release 
points to the CR center and CR 
intakes are similar, use of x/Q 
values associated with the CR 
intakes, fol' CR Unfil~ered 
lnleakage, would be 
conservative. 

The 1,0 clim allowance for 
ingress/egress, LS assigned to 
the door leading into lhe Control 
Room that is considered the 
prlrrnary point of aooess. Th Is 
door {S35-71} is located at grade 
level on the side of the building 
facing the BV1 Containment and 
between the CR air rntakes, It is 
located close enough to lhe air 
intakes to allow the assumtplion 
that the -x,IQ associated with this 
source of leakage would be 
reasonably slmllar to that 
associated with the air i.nlalkes. 

DIT-B VDM-0 I OJ-OJ 
Page 3 of 26 

J1 
i 
ii 
'~ 



 

                                                                                                                                    Page Att2-7 of Att2-26 

C
A

L
C

U
L

A
T

IO
N

 C
O

M
P

U
T

A
T

IO
N

 
 

N
O

P-C
C

-3002-01 R
ev. 05 

 
 

C
ALC

U
LATIO

N
 N

O
.: 10080-U

R
(B)-496 

  

R
EVISIO

N
: 3 

 

  

 
 

Proprietary Inform
ation in [      ] R

em
oved 

L-SH
W

-BV2-000240 N
P-Attachm

ent 4 

DESIGN INPUT REQUEST FOR UPDATE OF RADIOLOGICAL DOSE CONSEQUENCE ANALYSES j 

BEAVER VALLEY POWER STATION I 

TABLE E: Parameter List for Calcuiating Dose Conseauences at Ole Control Room & Sit,e Boundarv 
AOR [UR(B)-487 R1, A1 &. A2} I LAR- Increase In CR lnleakage 

I ~-
Parameter Value Reference Value Reference Comment 
4. CR Emergency Filt~ed emergency FENOC letter 

Ven!ilati'on Intake intak.e with ND1 MDE:0379, (iDli -
Design recirculation which FPP-0045-00t, 

pressurizes the CRIE t0/'20/06 
to +1J8" w.g. above 
outside air pressure. U-1 T/S SR 

4.7. 7. 1.1.d.3, .2.d 4 
CREVS provides for U-2 TIS SR 
0. 35 filtered air 4.7.7.1 .1.e.4 
changes per hour 

UFSAR-2, Table 6.4• 
1, Control Room 
EnVflfope Ventilation 
Design Paramete-rs 

5. CREBAPS Design CREBAPS has been F ENOC letter 
Basis eliminated ND1MDE:0379, [IDIT-

F PP-0045-00); 
10'20/06 

Amendments 
257/139 

CREVS provides for Tlhe number of air 
0.28 fi ltered air changes per hour 
changes per hour is based on 
(based on 800 cfm filtered emergency 
minimum filtered intake How rate 
Intake) and 0.35 Lparameter 8] and 
filtered air changes minimum Conlrol 
per hour (based on Room free vol1.1me 
1000 ctm maximum 1:Param&tsr 1 ]. 
filtered intake). 

The Control Room Engineering 
Eme~gency IBoDled Change Packages 
Air Pressuri:z.aUon EC P-02-0243-il D• 
System has been 01 thro1.1gh ECP-
elimmat:ed. 02·0243-ID-09 & 

EC Fl-02-0243-<RD 

NRC Safety 
Evaluation for 
Amendments 257 

, {BV1) & 139 (BV2) 

The· filtered air lnlal<e ftow path is 
normall'y not in servioe. 

Witti 1he adopti:on of tracer gas 
testing for the Control Room 
Envelope, the relative pressure 
comparison is no longer 
im;portanl from a design and 
licensirng basis perspective. It 
may be used for •other puiposes, 
such as venlllation ba lancing. 

I 
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DESIGN INPUT REQUEST FOR UPDATE Of RA0I0LOG.ICAL DOSE CONS.EQUENCE-ANALYSES 
BEAVER VALLEY POWER STATION 

TABLE E: Parameter List fer Calculatin Dose Conse uences at the Control Room & Site Boundary 
A0R [UR{B)-487 R1, A1 & A2] LAR- lnc~ase in CR l~leakage I 

Parameter 
6. Maximum control 

room unfiltered 
inreakage durlng 
CR isolatlo.n an-d 
•emergency 
pressurization 
mode and 
postu1ated 
Localion of 
refen:mce 
Unfiltered 
lnleakage 

Value 
lsoJalio;o 
{recirculation) rn.Qm!: 
300 scfm with no 
prsssuriz.ition 

Emsrqsncy 
(p.ce.ss.ulizationl 
!!!W; 30 SCffll 
o AUowanoe for 

ingress/egress 10 
o .6Jllowanoe for 

dampers: 4 
oAllowanoe fo 

doors & seals: 6 
oAlrowanoe fo 

degradation: _1Q 
TOiAl 30 

All unfiltered 
in1eakage may be 
assumed to occur al 
same location as 
intakes, i. e. receptor 
points 2 and 3. 
These values 
include 
measurement 
uncertainties 

Reference 
FENOC letter 
ND1MDE:0379, [DIT-
FPP-0045-O0'); 
10/'20/06 

Contro l Room 
Envelope I nl~kage 
Tesling at Beaver 
Valley Power Slation; 
Final Report NGS 
Corp. (Lagus) 
7123/01 , Table 20, 
p.69 

5700-RY·1C, R2 

Value 

GR Erneroencl/ 
,[pressurization) 
~ = 
165 ofm maxim1.1m 

1Each maximum 
control room 
unfillered I.low rate 
value listed above is 
an 11.1pper bound 
analytical value lhat 
includes test 
measurement 
uncertainties and a 
10 dim a1rowance for 
ingress and egress. 

All Unfiltered 
ln lea~ge (includrng 
tl'iat associated with 
ingress/egress) may 
be assume<! to occur 
at same location as 
Intakes (i.e., receptor 
points 2 and 3 of 
BV1/2 Drawing RY-
0001C). 

Reference 
Assumed values 
are intend'ect to 
provide 
operational 
margin. 

Engineering 
judgment- see 
comment column 
for parameter 3 

BV1/2 Drawing 
RY-0001C 

Comment 
Refer to Comment for parameter 
3, 

DrT-BVDM-0103-03 
Page S of 26 

J1 
i 
ii 
'~ 



 

                                                                                                                                    Page Att2-9 of Att2-26 

C
A

L
C

U
L

A
T

IO
N

 C
O

M
P

U
T

A
T

IO
N

 
 

N
O

P-C
C

-3002-01 R
ev. 05 

 
 

C
ALC

U
LATIO

N
 N

O
.: 10080-U

R
(B)-496 

  

R
EVISIO

N
: 3 

 

  

 
 

Proprietary Inform
ation in [      ] R

em
oved 

L-SH
W

-BV2-000240 N
P-Attachm

ent 4 

DESIGN INPUT REQUEST FOR UPDATE OF RADIOLOGICAL DOSE CONSEQUENCE ANALYSES 
BEAVER VALLEY POWER STATION 

1--------TAB!-E E:· Parameter Llstfor Calculating Dose Consequences at the Control Room & Siite Botlndarv 
AOR [UR(B)-487 R1, A1 & A2] LAR-lncreaH in CR lnleakage 

1------ ----+------
P a ram et er Value Reference Value Reference Comment 
7. Allowance for 10 scfm FENOC letter 10 cfm NRC Re:gul1alory There are mu ltip1e doors that 

Ingress/Egress (all ND1MDE:037'9, (DH- Guldf! 1.197 form part oUhe Contro1 Room 
modes) FPP-0045-00]; ElliVel□pe. Door S35·71 on, the 

10/20106 BV1 Drawing RA- south wall of the Control Room 
0020A at grade e'leva~ion 735' -6", 

RG 1. 78, position be~en the two Control Room 
C.1 o BV2 Dfawing RA- air intakes, accounts for most 
D.G. 1087, 3.4 0006B ingress and egress. 
SRP NuReg--0800, 
6A Engineering .Although ~he door for lhe Control 
SRP NuReg-0800, judgment Room south entrance Is 
6.4.I0.3. d. Ui protected by a vestibule, no 

re-duciion [n the 10 cfm 
allowance i,s credited. 

6. Filtered 600 • 1 030 dm FENOC letter 800 to 1000 cfm BV112 TS 5,, 5. 7 WECTEC Note: 
em.erg.ency ,intake ND1MD:E:0379, [DIT• A greater fi ltered emergency 
flow rate r.mg,e ,includes F'F'P-0045-00'): Con~rol room filtered BV1 Specification intake flow wou1d reduce the CR 

allowance for 10/'20/06 lnleakage ventilation BVS-367 dose because tlie greater 
measurement flow rate va1·ues are depletion rate of 111e exfsting1 
uncertainties T/~1; 4.7.7.1.2 analytical values that BV2 Specification airborne activity associated wilh 

TIS-2; 4.7. 7.1.2 :include test 2BVS-'157 the larger irit.ake eciips&& the 
Contrcl ~oom measurement larger filtered activity inta.ke. , 
Envelope lnle.akage uncertainties. I 
Tesllng at IBVPS; 
Final Report NCS j 
Corp. (Lagus) 
7123/01 , Table 7, 
p,44 ancl Table 11, I 
p,50 
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DESIGN INPUT REQUEST FOR UPDATE OF RADIOLOGICAL DOSE CONSEQUENCE ANALYSES - - 7 BEAVER VALLEY POWER STATION 

TABLE E: Parameter List tor Calculating Dose Consequences at the Control Room & Site Boun~ 
AOR [UR{B)-487 R.1, A 1 & A2) 

Parameter Value Reference 
9. Margin used on all Not required FENOC letter 

OR ventilation ND1 MDE·0379, ro11 • 
Hows Flows are based on FPP-0045-00); 

measurements with 10'20/06 
re:ported uncertainly 
Included. 

LAR- lncr,ease In CR lnleakag11i 

Value Reference 
CR ventital.ion flow 
rates provided in 
parameters 3, 6, & 8, 
abo,ye, are analytical 
values lhat include 
test m1Yc1sure,nent 
unoertalnties. 

Comment 

~ 
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DESIGN l:NPUT REQUEST FOR UPDATE Of RADIOLOGICAL DOSE CONSEQUENCE ANALYSES 
BEAVER VALLEY POWER STATION 

__ TABLE E: Parameter list for Ca~culating_ Dose Consequences at the Control Room & Site Boundary, _ _ _ __ __, 
, AOR (UR(B)-487 R1, A1 & A2] I LAR- Increase in CR lnleakage 

Parameter 
1 0, CR Intake filter 

iodine removal 
effictency DBA 
analysis va:lues: 

Value 
a) 99% for 
particulate 

b) 98% for eJemenlaJ 
and organ ic 

Reforence 
FENOC letter 
ND1MDE:O379, (Dlli-
FPP.0045-0O]; 
10/20/06 

G,L. 99-02 

Value 
99% for particulate 

98% tor elemental 
and organic 

~fe_re_11_i c-e--1-1 - ---C-omment 

Regulatory 
Position C.5.c of 
NRC :Regulatory 
GLlide 1,52 

BV1J2 TS 5.5. 7.a 

Per NRC Generic 
Letter 99-02; !o 
ensure that the 
efficiency 
assumed in the 
ac-cldent analysis 
1s still ,.,alid at the 
end of the 
ope.rating cycie, a 
minimLlm safety 
factor of 2 is to be 
applied to the 
laboratory test 
acceptance 
criteria. A SF of 2 
is assumed, 

See comrnent and 
parameter 11 fo.r 
additional detarl. 

The inplace dioctyl phthalate 
( DOP) test of the HEPA filters 1in 
acco,-c;!anoewilh ANSI N51O-
198O conlirming a penetration 
am;I system bypass of less than 
0,05% at design i1ow rate can be 
considered to warrant a 99% 
removal efficiency for particulate 
matter in aooident drn:;e 
evaluations. 

WEC]EC Notes: 
The penetration and bypass for 
the CREVS HEPA Filler per TS 
5.5.7.a of< 0,05% warra1rits the 
use of an efficiency ot 99% In 
safety arialysls. Thus, lhe current 
lcensing bai:iis value of 99% 
remains valid, 

Per parameter 11, Nie PfOposed 
penetration a 11d system bypass 
acceptance cri~erion for the 
CREVS Charcoal Filter ,(to be 
documented in updated TS 
5.5,7,b) is< 0.5%. Per NRC GL 
99-02, safety analyses can 
assume a charcoal mte 
efficiency ol 100% - [(O.5% + 
0.5%) x 2}"' 98%. Thus, the 
current licensirng basis value of 
98% remains valid. 
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DESIGN INPUT REQUEST FOR UPDATE OF RADIOLOGICAL DOSE CONSEQUENCE ANALYSES 
BEAVER VALLEY POWER. STATION 

TAB'LE E: Parameter List for Calculatln11 Dose Consequences at the Control Room & !!!! Boundary 
AOR [UR(B)-487 R1, A1 & A2:J 

' Parameter Value Reference 
11. a)TIS a) ~ 99 % efficiency FENOC letter 

SuNefl!anoe acceptance critefion NID1MDE:0379, [DIT-
Acceptance using radioactive FPP.0045.00]; 
Cf'iterion for CR melhyl iodide. 10t20/06 
charcoal fi lters 

U-1 TIS 4.7.7.1 .c.2, 
TIS 4.7.7.2.c .. 2 
U-2 TIS 4.7.7.1.d 

b} TIS b).1: 99.95 % U-1 T/S4.7.7.1.c.1, 
Survelllanoe efficiency T/S4.7.7.2.c. 1 
Aooepta.nce acceptance critefion U·2 T/S 4.7. 7.1.c.1 
Criterion for CR using R-11 
charcoal tilters refrigerant 

c} TIS c) ::: 99 ,95% for U-1 T/S4.7.7.1.c.1 , 
Surveillance particu late using TIS 4.7,7.2.c. 1 
Acceptance DO:P. U-2 TIS 4.7.7.1.c.2 
Griterion tor CR. 
HE.PA fi lters 

LAR - Increase in CR lnleakage 

Value Re-ference 
a) 2: 99.5% remova l a) Proposed 
efficiency acceptarice change to BV1/2 
criterion for the TSM.7.c 
charcoal adsorber acceptance 
us ing methyl iodide criteria 
(j,e., as demonstrated 
by a laboratory test of 
a sample) 

b) < 0.5% penetration b) Proposed 
and system bypass changfl to BV11.2 
acceptance aiterion TSS.5.7.b 
for the charCQal ac<;eptance 
adsorber (I .e., as criteria 
demoristrated by an 
inplace test) 

C) < 0.05% c) BV1/2 TS 
penetration and 5.5.7.a 
system bypass for 
~he HEPA fillers {i.e., 
as dernons-trated by 
an in place test) 

- Comment 
Cl'larcoal adsorber sample rs 
tested in laboratory in 
accordanoe with ASTM 03803--
1989. 

System Engineering requested 
flexibility in charcoal adsorber 
testing aooeptance criteria .. 

Charcoal adsorber is tested 
lnplace- in accordance vmll ANSI 
N510-1 980. 

WECTEC Note: 
An efficiency::'.. 99.5% for the 
charcoal adsorber vsing R-1 1 
relrigerant means the 
penetra~ion and system bypass 
is less than 0.5% for Ille charcoal 
adsorber, as demonstrated by an 
inplace test. 
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DESlGN INPUT REQUEST FOR UPDATE OF RADIOLOGICAL DOSE CONSEQUENCE ANAl YSES 
BEAVER VALLEY POWER STATION 

TABlE E.: Parameter Ust forCalculatin Dose Conse uenc&& at the Control Room & Sile Bounda 
AOR (UR(B)-487 R1 , A1 & A2] LAR - I ncrea.&e In CR lnl&akag& 

Parameter I Value I I 
12. CR Filtered - NIA - ·-· . - - . . . -· -· .. 

Recircu'lartion Rate 

Reference I Value 
t t:NUv 1etter I rne BV1 and BV2 
ND1MOE:0379, [DIT· veritilation air-
FPP-0045-00]; conditioning system 
10/20i06 reciTC1.11a1as, CR air 

through filters 
intended for dust 
removal. 

.fil!.1 
- AC fan 1VS-AC-1A 

and 1VS-F-40A or 
the B train 

- ba,g type filters 
• efficiency ~ 90% 

BV2 
• AC fan 21-lVC-

ACU201Aor B 
• Hi effioier,cy type 
fi lters 

• effldency ·- 85% 

Minimum FlQW ram: 
Based on that 
available fo.r CR air 
purge, i.e .. 16,200 
cftn per un,it or 
32.400 cfm 

Duration: 
t==O to t-30 days 

-~-
Rehnence 

Location of 
Recirculation 
filters with respect 
to the CR are 
shown in the BV1 
& BV2 sketch 
attached to this 
D:IT 

BV1 Vendor 
Manual 10.001-
0644 

BV1 Specification 
BVS-0431 

BV2Vendor 
Manual 2510,140-
179-005 

BV2 Stock Code 
10008727 

BV2 Procedure 
3BVT1 .44.06 

BV1 UFSAR. 
Table 14.3-14a 

BV2 UFSAR 
Table 15.6-11 

Comment 
BV licensing basis does not 
cred it I address recirculation 
filters, 

Analysis should evaruate if this 
a~proach remains consewative 

Sine6 the fillers are not subject 
to a maintenance program, the 
analysis should conse,valively 
assume 50% ofthe rated 
efficiency when crediting ths 
fifters to estimate the impact of 
use of the filters an tile ifl'halation 
/submersion dose, and 100% 
efficitmcy when estifrnlting the 
dose due lo direct shine. 

Ro11 Filters have an approximate 
20% efficl.ency based on 
ASHRAE 52.1 -1992 Test 
Method (Refer,enoe; Flanders 
Filter Efficiency Gulde). 

Also referenoe BV1 Drawing RM-
0444A·004, BV2 D,awing RIM-
0444A-001 and BV2 Drawing 
R M-0444A-00-2 
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DESIGN INPUT REQUEST FOR UPDATE OF RADIOLOGICAL DOSE CONSEQUENCE ANALYSES 
BEAVER VALLEY POWER STATION 

Parameter List for Calculatina Dose Conseciu-ences at the Control Room & r TABLE E: ----
AOR [UR(Bt-487 R1, A 1 & A2] LAR - Increase In CR lnleakage 

Parameter Value Reference Value Reference 
13_ Signals 1hal - Ccntror Roam Area FENOC letter Sig1nafs originate from sv1 Drawing 

a utornatlcally Monitors N1D1 MDE:0379, [DIT- tile Control Room LSK-021-001 K 
initiate CR - CIB srgnal FPP-0045-00]; Area Radiation 
emergerncy 10/20/06 Monitors or as BV1 UFSAR 
Venti.lation 8700-120-65D Containment lso!a.tlon Section 11. 3. 5 

S&W 2001-409-001 IPhase B 
BV2 UFSAR 
Seclion 6.4.2.2 

14, Power supply to Uornterrupled power FENOC letter Vilal Bus System BV1 Drawings 
safely related ND1MDE:0079, l[DIT• supplies Class 1E RE·0001U & 
instrumentation FPP-0045-00]: Uninterruptible Power RE-0001AA 
(i. e., the CIB 10/20106 System 
signa'I) that initiate 8\/2 Drawings 
CR eme.rgency DCP 1302, Rev. 0, RE-0001AY & 
Ventnation Solid State Protection RE-0001/\2. 

System AC Power 
BV1 UFSPtR 
Section 8.5.4 

BV2 UFSAR 
Section 8.3.1.1. H 

Comment 
For lhe purposes of OBA 
irna1lyses, no credit is taken for 

I CREVS initiation by CR area 
radiaOon monitors: 

I BV1 Radiation Monitors I RM-1RM~218A& B 
BV2 Radiation Monitors 
2RMC-RQ201 & 202 I 

I 

-
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DESIGN INPUT REQUEST FOR UPDATE OF RADIOLOG'ICAL DOSE CONSEQUENCE ANA.L YSES 
BEAVER. VAL.I.EV POWER STATION 

TABLE E: Parameter li$t for Calcuratln D·ose Conse uence$ at tha Control Room & Site Boundarv ------ -r 

Parameter 
15. CR Emergency 

Ventilation 
lnitialio.n. 

AOR [UR(B)487 R1, A1 & A2] LAR-lncrease in CR lnleakage 

Value 
Manual: Yes (see 
Note 1) 
A1Jtomatlc: Yes 

t = 0 tot = 77 s,sc: 
lime delay 
aS&>ciated wfth 
achle\llng CR 
tsolation; assume 
normal \lentilatlon 
(unfiltered) 

U -1 (bounding) t=77 
sec to t = 30 min, 
CR Isolated but not 
pressurized, 

t- 30 min to 30 
days, CR 
pressurized/ 
emergency fi lter,ed 
Intake mode 

Reference 
FENOC letter 
N01MOE:0379•, [OIT-
FPP•004S-00); 
10'20/06 

Unrt 1 TIS 3/4.7.7 

SRP 6.4 spe(:lfles 
that a substantial 
dela,y be assumed 
Where manual 
isolation is assumed. 

ANS 58.8, "Time 
Respon~ Design 
Criteria for Safety 
Related Operations· 

Value 
Tl'le Control Room is 
automatically isofal.ed 
witliin 77 seoonds of 
receipt of a CIB 
signal: for lhis time 
period, norma'i 
(unfi ltered) \lentilatlon 
is assumed. 

Foll.owing the CIB 
slg.nal, lhe Conlrol 
Room would remain 
isolated from 77 
seconds to 30 
minutes (to bound 
manual actuation of 
BV1 CREVS), While 
on recirculation. 

From 30 minutes lo 
30 days, the Control 
Room will be plaoed 
in the emerge11cy 
fi ltered Intake mode 
and pressurized \lia 
CR1EV$. 

Reference 
BV112 TS 3.7.10 
fncludlng Bases 

BV1 l!.RM Tabte 
3.3.2-1 

BV21!.RM Tab 
3.3.2-1 

Con1ment 
A CIB from either Unltisolates 
the Control Room and initiates 
BV2 CR emergency ventllalioo. 

There are three CREVS fan 
pressurization systems, ,one a.t 
BV1 and two at IBV2. Operation 
with the one BV1 system and 
one of the two :BV2 systemi. is 
permitted; a single failure of the 
operable BV2 system would 
require manual start of the BV1 
system. 

The 30 minute allowance is for 
perfonming manual operator 
actions outside the Control 
Room, such as damper 

,anipulations, and bounds the 
sequencing scheme of 
automatically starting a BV2 
CREV system. The 30 minute 
allowance Is consistent with lhe 
ourrent design and licensing, 
basis. For conservatism, all 
delays are assumed to be 
seq:uential. 
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DESIGN INPUT REQUEST FOR UPDATE Of RADIOLOGICAL DOSE CONSEQUENCE ANALYSES 
BEAVER VALLEY POWER STATION 

TABLE E: Parameter List for Calculati_na Dose Consequences at the Con~rol Room & Site Bounclarv 
AOR [UR{B}-487 R-1, A1 & AZ) 

Parameter Value Reference 
16. Radiation monitor .s 0.476 mRJhr FENOC letter 

atarm $et point to ND1MDE:0379, (DIT-
Initiate CR FPP-0045-00]; 
emerg1mcy 10/20106 
venti lation (non-
1E) TIS -1 Table 3.3-6 

17. Radiation monitor ::S180 $8C followlng1 FENOC letter 
response delay HI Radla~lon ND1MDE:0379, [OIT-
time after CR F PP-0045-00); 
environment has 10/20/06 
reached alarm 
se\point 

Control room s22.o sec following Unit-1 & -2 LRM, 
ventilation CIB signal Table 3.2-1 
Isolation delay ~ 77,0 sec. 
time on l-li•H i (including D.G. start 
Conta.inmen,t and sgguencer 
Pressure (CIB) ~ 

18. Radiation monitor ± 22% of reading FENOC letlef" 
aocuiracy NO1MDE:0379, (D1l-

FPP-0045-00]; 
10/20/06 

LAR - Increase in CR lnleakage 

Value Reference 
NIA NIA 

N/A NIA 

s. 22.0 seconds BV1 LRM Table 
following CIB signal, 3.3.2-1 
a.nd 
~ 77 .0 seconds BV2 LRM f able 
following CIB signal 3.3.2-11 
a.nd including 
Emergency Diesel BV1 Procedur,e 
Generator stan and 1BVT1 ,1.2 
EDG load sequencer 
delays BV2 Procedur•e 

2BVT1.1 .2 

N/A NIA 

Comment 
Th1;1 CREVS initiatiorn function 
from CR Radiation Monitors 
(listed in parameter 13) is not 
credited. 

The CR.EVS initiation function 
from CR Radiation Monilors 
(listed in parameler 13) is not 
credited. 

Time response testi119 
demonslrales that the 
acceptance Cf;iteria are satisfied. 
Actuation times and delays 
lnvo.lving the senso.r, channel, 
sfave relay, Emergency Diesel 
Generator (stan and coming up 
to speed) , EDG load sequencer, 
and damper (s.t~oke) a:re inc:luded 
as appropriate. 

The CREVS lniliation function 
from CR Radi.ition Monitors 
(listed in parameter 13) is not 
credited , 
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DESIGN INPUT REQUEST FOR UPDATE OF RADIOLOGICAL DOSE CONSEQUENCE ANALYSES 
BEAVER VALLEY POWER STATION 

TABLE E: Parameter Liat for Calculating Dose ConseQuences at the Control Room & Site Boundarv 
AOR [UR(B)-487 R1 , A1 & A2] 

Parameter Value Referenc.e 
19 CIB signa.l As&umeo FENOC letter 

processing delay Instantaneous ND1 MIDE:0379, [OIT-
time after LOCA FPP-0045-00]; l 10'20/06 

20. CR Breathing rate r 3.SE-4 m•Js R.G. 1.183 Rev 0 

21. Conlrol1 Room 0-24 hr 1.0 RG. 1.183 Rev 0, 
Occupancy 1-4 day 0,6 4.2.6 
Factors 4-30 da,y 0.4 SRP, NuReg-0800•, 

6.4 Appendix A 

LAR - Increase in CR lnleakage 

Value Re•ference 
Assumed 
instanl.a11eous (see 
parameter 15} 

3.5E-4 m3/s NRC Regulatory 
Guide 1.183 

0 to 24 hours; 1.0 NRC Regulatory 
1 to 4 days: 0.6 Gu ide 1.1163 
4 to 30 days: 0.4 

C01nment 
Th is parameter is included 'Nilhi ll 
the tir,;ie delay values quoled for 
parameter 15 (e~cept tor the 
m;;mu.tl aotua,tfon at 30 minutes). 

See RG 1.183 section 4.2.6. 

See RG 1. 183 seotion 4.2.6. 
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CoRtrol Room Slhielding (General) 

22. Control Room 
Penelrations 

All penetradons in 
CR wallr;; I ceiling , 
including CR door 
have equiva!el'lt 
shielding 

FENOC letter 
ND1MDE:0379, [OIT-
Ff>P-0045-00]: 
10/20/06 

This will have to be 
listed asan 
assumption. 

BV1 CR venlilalio 
Intake filters a:nd1 Ille 
air-<:onditioning 
recirculation fi lters 
are located in the 
BV1 fan room below 
the BV1 CR. There 
are 110 penetrations 
between the fan room 
(ceiling) and CR 
(floor) 

BV2 ventilation Intake 
filters and the alr-
condltlonlng 
eci rculation filter'$ 

are located in the fan 
room east of the CR 
(i.e., adjacent to the 
oomputer room}. 
There are 
penetrations In the 
wall betweeri the fan 
room and lhe 
computer room. 

BV1 Drawing 
87□0-RM-0003M 

BV1 sketch 
atta.ohed to th is 
DIT 

BV2 sketch 
attached to 111 is 
DIT 

DIT-BVDM-0103--03 
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23. Rel'ease paths to I Direct SIJine to 
be addressed for Control Room: 
the LOCA analysis Containment Shine, 

I 

CR IPene1ration 
Sh.lne due to 
Airborne Activity in 
the Cable spreading 
area under Unit 2 
CR, 

CR IPenettation 
Shine due to 
Airborne Activity in 
the Cable Tra,y 
Mezzanine und11r 
Unirl 1 CR, 

Cloud shine due to 
Containment, ESF, 
and RWST 
Leak.lge, 

CR filter shine due 
lo oonlalnment, ES·F 
and RWST leakage, 

RWST direct shine 

FENOC letter 
ND1MO:E:0379, [DIT-
FPP-0045-00•); 
10/20/06 

U1 UFSAR 14.3.5, 

lJ2 UFSAR "l5.6,5 

I 

Direct Shine to 
Control Room: 
1. Containment 
Shine, 
2. Control Room 
Penslralli□n Shine 
due to Airbome 
Activity in BV2 Cabfe 
Spreading Area 
1.inder BV2 CR, 
3. CR Penetration 
Shine due to Airborne 
Activfty in the Cable 
Tray Mezzanine 
under BV1 CR, 
4. croud shine due to 
Conlainment, 
Engineered Safety 
Features, and 
Refueling Wat,er 
Storage Tank 
!leakage, 
5. CR filter shine due 
to Containmernt, ESF 
and RWST leakage, 
and 
6. RWST direct shine 

The current 
design and 
licensing basis is 
to be carried 
forward in IBV1 /2 
Calculation 
UR(B)-487. 

l Release paths -defined i11 the 
cunrent design and licensing 
basis are applicable. 

Df'r-BVDM--0103-03 
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Control Room Shleldlng (RWST Direct Shine} 

,36. LOCA dose to CR I From Reference FENOC latter See parameter 24 
due to direct Shine ND1 MDE:0379, [Di'T-
ftom the RWST FPP-0045-00}; 

10120/06 

S&Wcalc 
12241 /11700-U R(B}-
487, RO including 
Addendum 1 and 2 -Site Boundary Alrn.osp11eric Dispers ion Faeton!I and Breathing R.ates 

39. Offsite EAB FENOC letter Exclusion Area 
atmospheric 0-2hrs:1 .04E-3 (U1) ND1MDE:0379, [Dff- Boundary · 
dispersion factors 0-2hrs:1 .25E-3 (U2) FPP-0045-00): 0 to 2 hours· 
(sfm~) 10120/06 t .04E-3 (BV1J 

LPZ 1.25E-3 (BV2) 
0-8 hr: 6.04!E•5 ERS-SFL-96-021 
8-24: 4.33E-5 Low Po~ula~ion Zone 
1-4days: 2.1 OE-5 0 toe hours: 
4-30 days: 7.44E-6 6,04E-5 

8 to 24 hours: 
4.33E-5 

1 to4 days: 
2.10E-5 

4 to30 days: 
7.44E-6 

40. Offslte ereathfng 0-8 hrs: 3.5E-4 FENOC letter 0 to 8 hours: 
rates (ms/sec) 8-24 hr: 1.8E-4 ND1MDE:0379, [Off- 3.5E-4 

1-30 days: 2.3E-4 FPP-0045-00); 
10120/06 8 to 24 hours: 
RG 1.183 RO 1.BE-4 

1 to 30 clays: 
2.3E-4 

BV112 Calculation 
ERS-SFL-96-021 

BV2 UFSAR 
Table 15.0-11 

I 
I NRC Regulatory 

Guide 1.183 

-- -

DIT-BVDM.0 103-03 
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References for Table E 
1, BV1 Updated Final Safety Analysis Report, Rev 30 
2. BV1 L.icensing Requirements Manual (including Bases), Rev 101 
3. BV1 Ca~ul.a~ion CR-AC-1, Rev 0, Volume of Control Room Area Air Conditioning Spaces 
4, BV1 Calculation DMC-3171, Rev 0, Verlflcallon of Control Room Area Volume 
5. BV1 Ca~ul.ation EN-ME-1 05, Rev O including Add 1, Atmosphelic Dispersion Factors (X/Qs) at Control Room and ERF Receptors for Unit 1 Accident 

Releases Usf.ng lhe ARCON96 Methodology 
6. :sv1 Drawing LSK-021-001 K, Rev 5, Logic Olag.ram -Air Cornditioning and Refrigeration - Control Room 
7. :BV1 Drawing RA--0020A, Rev 10, Floor Plarns Main Entrance & Control Room 
8. :BV1 Dmwing RB-0017J, Rev 16, Air Conditioning Plan -Control Room Service Building 
9. BV1 Drawing RC--0008C, Rev 13, Slab Plan al Elevadon 735'-8" Outline Service Bui'lding 
10. :BV1 Drawing RE-0001 U, Rev 39, 120V AC V"rta.1 Bus - I One Line• Diagram (Red) 
11. :BV1 Drawing RE-0001AA, Rev 36, 120V AC Vital, Bus - II One Line Diagram (White) 
12. BV1 Drawing RM-0444A-004, Rev 15, Valve Operating Number Diagram, Conlrol Room Area -Air Conditioning System 
13. 8V1 Drawing 10.001-0222, Rev B, Con~rol Room Emergency Fi.Iler 
14. BV1 Procedure 1 BVT1 .1 .2, Rev 25, Engineered Safety features lime Response Test 
15. BV1 Procedure 1 CMP-44VS.FL-2-1 M, Rev 2, COnltol Room Emergency Outside Air Filter Replacement 
16. BV1 Specification BVS-0367, Rev 3 through and including Add 3, Specification for Primary Venlilatioll Fitter Assemblies 
17. BV1 Specification BVS-0431, Rev. 2, Central Station Atr Handling Units and Heating and Venuration Units 
18. BV1 Vendor Manual 10.001-0644, Rev. N, Cenlral Station Climate Charngers Installation and Maintenance Manual 
19. BV2 Updated Fina.I Safety Analysis Report, Rev 23 
20. BV2 l.ioenslng Requirements Manual (induding Bases), Rev 92 
21 .. BV2 Calculalion 8·029A, Rev 0, Control Room Ventilation System - Freorn-22 Concenlralio 
22. BV2 Calculalion 8-074, Rev 0, Determination of Conlrol Room Volume 
23. BV2 C~lcula1ion EN-ME-106, Rev O including Add 11, Atmospheric Drspers,ion Factors (X/Qs) at Control Room and ERF Receptors for Unit 2 Accident 

Releases Using tll-e ARCON96 M&lhOdology 
24. BV2 Drawing RA-0005B, Rev 23, Door Schedule & Details 
25. BV2 Drnwirng RB-0039A, Rev 14, Air Conditioning & Ventilatf.on, Control Bu1ldi.n9 
26. BV2 Drawing RE-0001AY, Rev 13, 120 VAC Vital Bus I One Line Dia.gram (Red) 
27. BV2 Orawirng RE-0001AZ, Rev 13, 120VAC Vilal Bus II One Line Diagram (White) 
28. BV2 Drawlng RM-0444A-001, Rev 8, Valve ,Operating Number Diagram,, Control Bulld'lng Ventilation System 
29. BV2 Drawing RM-0444A-002, Rev 16, Valve Operaling Number Diagram, Computer and Control Room Air Conditioning 
30. BV2 Drawing 2010.800-157-003, Rev G, Control Room Air Pressurization Filter 
31. BV2 Vend'or Manual 2510.140.179-005, ,Rev. F, ,nsta11!ation, Startup and Service Instruments for Carrrer 39E Air Handling Unils 
32. BV2 Vendor Manual 2510.800-157-002, Rev Y, Installation. OperatJon and Maintenance Manual - Ventilation Filter Assemblies 
33. BV2 Procedure 2BVT1 .1.2, Rev 15, Safeg,uards Time Response Test 
34. BV2 Specification 2BVS-1 57, Fina1 Revision (2/2/1988}, Specification for Venti.lation Filler Assembtie,s 
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35. BV1/2 Catcu!;.;ition UR{B}487, Rev 2 i[Periding], Site Boundary, Control Room and Emergenc.y Response Facility Doses following a Loss~Of-Coolant 
Accident Based on Core Uprate, an Atmospheric Containme11t and Alternative Source Tenns 

36. BV1/2 calculation ERS-SFL-96-021 , Re1t 0, RG 1.1 45 Sl'lort-ferm Accident X/Q Values for EAB and LPZ, based on 1986 - 1995 Observations 
37. BV1/2 Drawing RY-0001C, Rev 2, Site Poslullated Release and Receptor Points 
38. BV1/2 Engrneering Change Packages for CREBAPS Oetetio11 and CREVS Modification (i.e., ECP-02-0243-lD-01 Rev 5 through ECP-02-0.243-1D'-()9 

Rev 2, plus ECP-02-0243-RD Rev 5) 
39. BV1/2 Pr~dure 3BVT 1.44.05, Rev. 6, Control Room Envelope Air In-leakage Test 
40. BV1/2 Technical! Specilicatron.s (Including Bases), 6/14/2018 
41. Order 200699902 (2017), Perform 38VT-01_ 44_05 
42. Vendor Report, NCS Corporation, Control Room Envelope In leakage Testing at Beaver Vallsy Power Station 2017, Final Report (1/31/2018) 
43. FENOC Stock Item 9735047, Charcoal Filler Tmy 
44. FENOC Stock Item 9735717, Char-coal Filler Tray 
45. FENOC Stock llem 100075371, Charcoal Filter Tray 
46. FENOC Stock Item 10008727, Cambridge Hi-Flo Filter 
47. NRC Generic Letter 99-02, Lab□ratQry Testing of Nuclear-Grade Activated Charcoal (61311999), includil'lQ Errata (8123/1999) 
48. NRC Regulatory Gulcle 1.52, Rev 2 (311978), Design, Testing, and Maintenance Criteria for Post Accident Engineere<l-Safety-Fe-ature Atmosphere 

Cleanup System Air FiltratiQn and Adso~ptio11 Units of Light-Wa!er~ooledl Nuclear Power Plants 
49. NRC Regulatory Guide 1.183, Rev 0 (71'2000), AJ!ei-native Radiological $Qurce Terms for Evo1luating Design Basis Accidents at Nuclea.r Power 

Reactors 
0. NRC Regulatory Guide 1.1197, Rev o (51'2003), IDemonstrating Control Room Envelope Integrity at Nuclear Power Reactors 

51, NRC Safety Eva luation for Amendments 257 (BV1) & 139 (BV2) for selecli\/e implemenlaticm of an Alternalive Source Tenn methodology for the Loss-
Of-Coolant Accident and the Control Rod Ejeotion Accident, incorporation of ARCON96 methodotogy for release points associated 'Nith the LOCA and 
CREA, eUminatlon of 11:le Control Room Emergency Bottled Air !Pressurization System changes to the Con~rol Room Emergency Ventflalion System, 
and a change to the BVI CREVS tilter bypass l'eakage .acceptance test criteria 

Note: Increasing the current fresh alr flow rate (500 cfrn) has b~n reqi:iested during normal operation . UnJiltered normal operation aj1 intake flow rates are 
often stated in the BV1 UFSAR and BV2 UFSAR to be 300 cfiTI (BV1 ) and 200 elm (BV2), or a total of 500 cfm. The~ UFSAR values are to be changed after 
the Amendments are received. Other documents showing analogous flow rates are likewise affecled. 
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~ DESIGN REVIEW CHECKLIST 
NOP-CC-2(101-02 Rev. 11<1 

OOCUMENTCSI TO BE 'ln.RIFll10 jinctuding <1,x;umcnt. rovlslon and, If applicable, unit No.): 

J1 
i 
ii 
'~ 

DiT- 8VOl1- 01()3- o?:, 
QUESTION NA Yes No COWIMEJ,ITS RESOLUTION 

1. Were the ba.5-ic function$ of each strucwre, system or oompo,:,ent consldernd? ✓ 
2. Have perfol'rnanc8 requirements such as capacity, ra.1ing,, and system ou1put been I considered? 

3. Are tl1e ap~lcahle codes. slanciard6 and reg1Jlatory reQ.ulremenls including applicatlle I issue and/or addenda property Identified and are their r«Wirements for design and/or 
matelial been met or reooocle<I? 

4. Have design oomlitions such as pressure, ltlmperalure, ftuid chemietry, encl voltage been I specified? 

5. Are loads such as seismic, wind, uiermal, dynam,c and fatigue rac:tored in lhe design? ✓ 
6. Considening the appficable loading, conditions. does an adequate structural ,margin of I safely e~ist for the strength of components? 

7. Have environmental oondrtlons antioipat!!d •during storage, construction and operalioo 
sl.lCh as pressure, temp,erot111re, lmmldlty, soil emsion, run,offfrom 5torm "'~er, ✓ oorroslveriess, site elevll-tion, win,;! ,;frrection, nudear radlation, elewomagnetie radlallon .. 
and duralf.on, of e~os.ure been considere<li? 

a. Have interface requiremeritti inct1.1([Jn9 de.tinlllon of the funciioM1 and physi.ca1 inlel'faoes I involving struchrres, systems and compolleOls been met? 

9. He,re the material requirements inCluding, sueh !lams es oompalibility, eleclricaJ insulation I propeni8s, protective coating, corrosiol'I, and fatigue resistance Ileen constdered7 

10. Heve mechanical requirements s.uch as vibt.ttion, $tress, shock and reaction forces been ✓ .epecifiecl? 
11. Have structural requirements 00\/efing $uC:h il8n'I$ as equipment foundations and pipe I aupporo. be-e-n ldenlified? 
12. Have hydraulic requirement$ Wth as pump net positive suction heed (NPSH), aUowa:ble I✓ pressure drops, and allowable fluid veloci1ie5 been Sp,eGlfied? 

13. Have chemistry requirements s.uch as tile prOviGlons for sa1r1Pling aml th& limitations oo ./ water ctiemistry been specified? 
14. Have electrlca1 requirements sudh as source of power, ,oltage. l't!IUM!ay requirements, I electl'ieal lnsulallon and motor requi;rements been spe,::ir,eoi? 
15. Have layout lll'ld arrangement requirements Ileen considered1 ✓ 
16 . Have opetational l'E!qulreml!'n.ts under vanious condilioos, sucli ee plant s1artup, normal 

plant operation, plarnt shutdown, plaAt emergency operation, $peci.it ,;,r infrequent 
operation, and sye,tem ebnormal or emerg!!:rlcy operation been specified? I 
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FtrstEne.!@' DESIGNI REVIEW CHECKLIST 
NOP-CC·200l-Cl2 R~. 04 

DOCUM!"NT(S) iO BE VERIFIED [lncludlng docummt revisiO<l'I and, {f app~cable, w,lt No.je 

D!T- 81/0/1~0/03-03 

J1 
i 
ii 
'~ 

OOESTION1 NA I Vos No i COMMENTS RESOLUTION 

17. Have inslrurnenl.itlon and contrnt requiremenls Including instruments, controls, and / alarms required! for opera11¢n. testing , and mainteMnce been idenlified? other 
requirements sucfl as Uie l)'J)e of lnwumant, inslalled spares, range or mea.suremenl, 
arid loellti(IO"I of Indication should ali.o be incluclad. 

1 B. Have e.dequato access and .i,dminislratlve controls been planned for planl security? I 
19. Have redundancy, dive1'$1ty, and s11paralion requiremenls o! s1rue1ures, systems, and I I 

' 
oompon11nts been oonsidetecl'? 

W . Have lhe fail~ requirements of structures , systems, and components, in,::lui:ling a / definilion of tt>Qsli' ,evimts and accidenbl wtiicli ttie:y must b& designated to withstand 
be.!nidenlified? 

21, Have lest requirements incll.Kilng in-plant tests, and llie cond~fons under which they will j be !)e'lfonn11d been specified? 

22, Ha11e aocesslbitity, maintenar.ce, repair and i rM!l11rvice ins~ction requirements fo.r the I plant indudlng the cond'ilions under whidh tihey wil l be perrormed been specified? 
23. Have personnel ,requirements and limitations iocluding tlie qualification and m.mber 01 

I 

p8!'$0nMI available for plant operation , malntenarnce. testing a"cl inspectlon and j penniss1ble personnel radiation expos.u1e for sir,ccmed areas andl oonditiOl'I$ been 
COr1Sidere<f? 

24 , H,ive lrall$portabllily requirements. S\ICl'l a\\ size and slli~ing weight, li111i1a1ions and / lntema!e Commerce Commission reg:ulatiorn. bee:n considered? 

2.5, Have fire protection or resistance requiremenls been specffied? J 
26. Are adequ.ite ha:ndl ing, storage, cleaning and $hipping requirements speelf,e,d? / , 
27. If.we tile safety requirements r°' preventing undue risk to !he l'le11l1h and safety of the I public b1ten OOl'ISidered? 

28. Ale the specifi.ed malerlals, processes, Iparls ani:I eQµipment suitable for the req.ui.red / app~cation? 

29. Have safety ~quiremenls fol' p;revenling personr>el iriju,y indudlng suet, i tems as 
radiation hazards, l"e'$tricting the use of dangeroos materials, escape provisions NOm 
finclosures and gro1.mding r;rf' ele(;lrical equipment been oonsidere<f? 

j 
30. Were me input,!; oorr11c1ty selected and incorporated In.to lhe design? ./ 
31 , Are assum;p.ticms necesSliry to perform, the design acliYity adeqUl!.1ely described and I reasonable? Where necessary, are tl'le assumptions identified for sub6equen1 rfi-

\lertlicatione v.tien di.11 detailed design acti\litie& are completed? 

32. AM the· apprQl){iele q1,Jality and quality assurance reqlllirem .. nts specified? I ✓ 
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~ l NOP-OC-2001·02 Re, 04 DESIGN REVIEW CHECKLIST 
P'aga 3 or 3 

OOCUMENT(Sj TO BE VERIHED (lnc;ludl'1Q do,c;umonl revision arid, if appicable, unlt No-): 

01T- BVOl1- oro3-03 
QUESTION 

33. Have a,ppllcable conslruction and operating expemenc~ been com,itlered? 

34_ Have too desi11n interfaoe reciu-iremenls been salisfiad? 

35. Was an appl'Ql)ffll;ite design method uS4ld? 

36- Is lhe oulput reasonable compared to inputs? 

37_ Are tl'te specified materials oompatible with each other and lhe design environmental 
OOl'lditlons to wtiich the material will be elllposed? 

38_ Have adeqoote maintenance features aml requirements been spe,c:lfie<I? 

39_ Has lhe dMlgn properly considered radiation exposure to the public and plant personnel? 

40. Ne the 11cc-eplMoe crileria ir,corporated In tl'le desl9n documents sumcl&nt to anow 
ve.rificalion Iha! design re,;iuirements have been m islied? 

41. Have adequate p•e-operatiorlilt and sub$equet1I periodic: test re,qul~menls been 
appropliatety specified? 

42_ Are adequate identificaloo requirements specified? 

43.. Are re,;iuirements for rewrd prepara~on, review, awrov.il, retention, ecc., adequate.ly 
specified'? 

44. Have protective ooe1in9s qualified for Oesign, Basis Accidenl (OBA) ~ $pe,c:lfied lo 
structtres , equipment and components instaJled in the conteinment/dr)'Well? 

45. Are lhe oeceeii.iry 1,upportirng calo.,1$1,ionG o:impleled, checked and approved? 

46. Have lhe equipment heat load changes been reviewed for impact on HVAC systems? 

47. IF a computer program was used to, obtain the design by arialysis, TH EN ha& lhe 
program been validated per NOP-SS-1001 and documellted lo verify lhe lecllnical 
adequacy of tile oompuler results contained in the design analysis? 

48. Ha11tt Professional Engirieer (PE) certimc:alion r~rements been addressed and 
documemd wi'lere rMjulred by ASME Code (If applicable). 

49. Ooes the ~ ign involve the inslallalion, ,removal, or revise soflwar-effirmw11re and h.ive 
ttie requirements of NOP·SS.1001 been addressed? 

50, Does the design in\lOtie fhe inetallation, remov;,I, or char>g.e to;, digu\al component($) and 
have the requirements of NOP-SS.1201 been addressed? 

COMPLETED BY: IPrirrl and SirJn Nume) 

/l'l. G-. {)Jn'J -ztt:W"ZIL , 
lDATE 

1/i¥hD!f 

NA I Yn I No I COMMENTS I RESOLUTION 
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✓ 
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