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APPENDIX B 
APPLICABILITY OF NUREG-0933 ISSUES TO OPERATING AND FUTURE REACTOR PLANTS 

This appendix contains a listing of those residual GSIs that are applicable to operating and future reactor plants and Includes: Issues that have been resolved with 

requirements [1, NOTE 3(a)]; USI, HIGH- and MEDIUM-priority issues scheduled for resolution; nearly-resolved issues scheduled for resolution (NOTES I and 2); and 

issues that are scheduled for prioritization (NOTE 4). The priority designations for all issues are consistent with those listed in Table 11 of the Introduction. In accordance 

with 10 CFR 52.47(a)(1 )(iv), any future application for design certification must contain proposed technical resolutions for the Issues In this listing that are designated 

USI, HIGH, MEDIUM, NOTE 1, and NOTE 2. (in July 1998, the priority categories NOTES I and 2 were eliminated and all GSIs in these categories were given a HIGH 

priority ranking.1718) Also included in this listing are those GSIs that were either prioritized or resolved with no Impact on operating reactor plants but contain 

recommendations for future reactor plants (NOTE 6).  

SNOTES: I - Possible Resolution Identified for Evaluation (Discontinued 07-W698) 

"= 2 - Resolution Available [Documented in NUREG, NRC Memorandum, SER or equivalent] (Discontinued 07-06-98) 

3(a) - Resolution Resulted in the Establishment of New Regulatory Requirements [Rule, Regulatory Guide, SRP Change, or equivalent) 

4 - Issue to be Prioritized In the Future 
6 - New Requirements for Future Plants Recommended 

B&W - Babcock & Wilcox Company 
CE - Combustion Engineering Company 
GE - General Electric Company 
HIGH - High Safety Priority 
I - Resolved TMI Action Plan Item With Implementation of Resolution Mandated by NUREG-0737 

MEDIUM - Medium Safety Priority 
MPA - Multiplant Action 
NA - Not Applicable 
TBD - To Be Determined 
USI - Unresolved Safety Issue 
W - Westinghouse Electric Corporation 

Z 0;0 

G) 

0 

0.



Appendix B (Continued)
0 

0)

TMI ACTION PLAN ITEMS

OPERATING PERSONNEL 

Operating Personnel and Staffing 
Shift Technical Advisor 

Shift Supervisor Administrative Duties 
Shift Manning 
Long-Term Upgrading

I.A 

I.A.1 
I.A.1.2 
,.A., .2 
I.A.1.3 
I.A.1.4 

I.A.2 

I.A.2.1

NOTE 3(a)

All 
All 
All 
All

All 
All 
All 

All

NOTE 3(a) All

All

NOTE 3(a) All

NOTE 3(a) 
NOTE 3(a) 
NOTE 3(a) 
NOTE 3(a)

All 
All 
All 
All

Training and Qualifications of Operatina 
Personnel 
Immediate Upgrading of Operator and Senior Operator 
Training and Qualifications 
Qualifications - Experience 
Training 
Facility Certification of Competence and Fitness of 
Applicants for Operator and Senior Operator Licenses 
Administration of Training Programs 
Long-Term Upgrading of Training and Qualifications 
Revise Regulatory Guide 1.8 

Licensina and Requalification of Operatina 
Personnel 
Revise Scope of Criteria for Licensing Examinations 

Simulator Use and Development 
Initial Simulator Improvement 
Interim Changes in Training Simulators 
Long-Term Training Simulator Upgrade 
Research on Training Simulators 
Upgrade Training Simulator Standards 
Regulatory Guide on Training Simulators 
Review Simulators for Conformance to Criteria

I.A.2.1 (1) 
I.A.2.1(2) 
I.A.2.1(3) 

I.A.2.3 
I.A.2.6 
I.A.2.6(1)

I.A.3 

I.A.3.1

All 
All 
All 
AJl

09/27/79 
09/27/79 
06/26/80 
04/28/83

F-01 

F-02

F-03 
F-03 
F-03

I.A.4 
I.A.4.1 
I.A.4.1(2) 
I.A.4.2 
I.A.4.2(1) 
I.A.4.2(2) 
I.A.4.2(3) 
I.A.4.2(4)

09/13/79 
09/13/79 
07/31/80 
04/28/83

03/28/80 
03/28/80 
03/28/80 

03/28/80 

TBD 

03/28/80 

04/-481 

041-/87 
04/-481 
04/-481 
03/25/87

Z 
C 
m 

0 Co 
c,,

All 
All 
All 

All 

All 

All 

All 

All 
All 
All 
All

03/28/80 
03/28/80 
03/28/80 

03/28180 

05/-/87 

03/28/80 

03/28/81 

04/-/87 
04/-481 
041-18! 
03/25/87 X CD 

0)

Po
I I 
I

I

I



Appendix B (Continued)

0 
0) 
03 
0

OPERATING PROCEDURES

Short-Term Accident Analysis and Procedures Revision 
Small Break LOCAs 
Inadequate Core Cooling 
Transients and Accidents 
Shift and Relief Turnover Procedures 
Shift Supervisor Responsibilities 
Control Room Access 
Procedures for Feedback of Operating Experience to 
Plant Staff 
Procedures for Verification of Correct Performance of 
Operating Activities 
NSSS Vendor Review of Procedures 
Pilot Monitoring of Selected Emergency Procedures for 
Near-Term Operating License Applicants 
Long-Term Program Plan for Upgrading of Procedures

All 
All 
All 
All 
All 
All 
All 

All 

All 
All

I.C 

I.C.1 
I.C.1(1) 
I.C.1(2) 
I.C.1(3) 
I.C.2 
I.C.3 
I.C.4 
I.C.5 

I.C.6 

I.C.7 
I.C.8 

W I.C.9 

I.D 

I.D.1 
I.D.2 
I.D.5 
1.D.5(2)

CONTROL ROOM DESIGN

Control Room Design Reviews 
Plant Safety Parameter Display Console 
Improved Control Room Instrumentation Research 
Plant Status and Post-Accident Monitoring NOTE 3(a)

All 
All 

All

QUALITY ASSURANCE

Develop More Detailed QA Criteria 
Include QA Personnel In Review and Approval of Plant 
Procedures 
Include QA Personnel in All Design, Construction, 
Installation, Testing, and Operation Activities 
Increase the Size of Licensees' QA Staff 
Clarify Organizational Reporting Levels for the QA 
Organization 

PREOPERATIONAL AND LOW-POWER TESTING

NOTE 3(a) All 

NOTE 3(a) All 

NOTE 3(a) All 
NOTE 3(a) All

I All 
NOTE 3(a) All

NOTE 3(a) All

All 
All 
All 
All 
All 
All 
All 

All 

All 
All 

All 

All 

All 

All

F-04 
F-05 

F-06 

F-07

F-08 
F-09

09/13/79 
09/13/79 
09/13/79 
09/13/79 
09/13/79 
09/13/79 
05/07/80 

10/31/80 

NA 
NA 

09/13/79 

06/26/80 

06/26/80 

NA

09/13/79 
09/13/79 
09127/79 
09127/79 
09/27/79 
09/27/79 
06/26/80 

10/31/80 

06/26/80 
06/26/80 

06/-/85 

06/26/80 

06/26/80 

12/-/80

L.F 

I.F.2 
I.F.2(2) 

I.F.2(3) 

I.F.2(6) 
I.F.2(9)Z C

m 

G) I.G 

03I.G. 1
I.G.2

All 

All 

All 
All

Training Requirements 
Scope of Test Program

NA 

NA 

NA 
NA

07/-/81 

07/-/81 

07/-/81 
07/-/81

All 
All

NA 
NA

CD 

<.  
0)

06/26/80 
07/-/81

/



Appendix B (Continued)
0 C) 

C) 0 
0

11.13 CONSIDERATION OF DEGRADED OR MELTED CORES IN 
SAFETY REVIEW

Reactor Coolant System Vents 
Plant Shielding to Provide Access to Vital Areas and 
Protect Safety Equipment for Post-Accident Operation 
Post-Accident Sampling 
Training for Mitigating Core Damage 
Risk Reduction for Operating Reactors at Sites with 
High Population Densities 
Rulemaking Proceeding on Degraded Core Accidents

All 
All

I All 
I All 
NOTE 3(a) AU 

NOTE 3(a) All

REACTOR COOLANT SYSTEM RELIEF AND SAFETY VALVES

Testing Requirements 
Relief and Safety Valve Position Indication

11.B.1 
II.B.2 

II.B.3 
II.B.4 

ll.B.8 

11.138 

II.D.1 
ll.D.3 

lILE 

II.E.1 

II.E.1.1 

II.E.1.2 

II.E.1_.3 

II.E.3 
Il.E.3.1

Auxiliary Feedwater System Automatic Initiation and 
Flow Indication 
Update Standard Review Plan and Develop Regulatory 
Guide 

Decay Heat Removal 
Reliability of Power Supplies for Natural Circulation 

Containment Design 
Dedicated Penetrations 
Isolation Dependability 
Purging 
Issue Letter to Licensees Requesting Limited Purging 
Issue Letter to Licensees Requesting Information on 
Isolation Letter 
Issue Letter to Licensees on Valve Operability

All 
AJI

NA 

NA

NOTE 3(a) All

NA

NOTE 3(a) 
NOTE 3(a)

All 
All 

All 
All

NOTE 3(a) All

SYSTEM DESIGN 

Auxiliary Feedwater System 
Auxiliary Feedwater System EvaluationI

F-10 
F-11 

F-12 
F-13

F-14

F15

F-16, F-17

F-18 
F-19

All 
All 

All 
All 
All 

All 

All 
All

All 

All 

All 

All 

All 
All 

All 
All 

All

II.E.4 
I1.E.4.1 
II.E.4.2 
II.E.4.4 
II.E.4.4(1) 
IU.E.4.4(2) 

II.E.4.4(3)

z 
C 
;0 

6

09/13/79 
09/13/79 

09/13/79 
03/28/80 
TBD 

TBD 

09/13/79 
07/21/79

03/10/80 

09/13/79

NA

09/13/79 

09/13/79 
09/13/79 

11/28/78 
10/22/79 

09/27/79

09127/79 
09127179 

09/27/79 
03/28/80 
NA 

01/25/85 

09127/79 
09/27/79

03/10/80 

09/27/79 

07/-/81 

09/27/79

09/27/79 
09/27/79 

NA (D 
NA < 

NA 
(a)

I I

I I

I

I
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Appendix B (Continued)

0 
0D (/3 

03

II.E.5 Design Sensitivity of B&W Reactors 
II.E.5.1 Design Evaluation NOTE 3(a) NA B&W 

:i.E.5.2 B&W Reactor Transient Response Task Force NOTE 3(a) NA B&W

In Situ Testing of Valv6, 
Test Adequacy Study

INSTRUMENTATION AND CONTROLS 

Additional Accident Monitoring Instrumentation 

Identification of and Recovery from Conditions 
Leading to Inadequate Core Cooling 
Instruments for Monitoring Accident Conditions 

ELECTRICAL POWER 

Power Supplies for Pressurizer Relief Valves, Block 
Valves, and Level Indicators

NOTE 3(a) All

All 

All

NOTE 3(a) All

NA

GENERAL IMPLICATIONS OF TMI FOR DESIGN AND CONSTRUCTION ACTIVITIE,

Revise Deficiency Reporting Requirements 

Revise Deficiency Reporting Requirements NOTE 3(a) All

MEASURES TO MITIGATE SMALL-BREAK LOSS-OF-COOLANT 
ACCIDENTS AND LOSS-OF-FEEDWATER ACCIDENTS

IE Bulletins 
Review TMI-2 PNs and Detailed Chronology of the 
TMI-2 Accident 
Review Transients Similar to TMI-2 That Have 
Occurred at Other Facilities and NRC Evaluation 
of Davis-Besse Event 
Review Operating Procedures for Recognizing, 
Preventing, and Mitigating Void Formation In 
Transients and Accidents

NOTE 3(a) All 

NOTE 3(a) NA 

NOTE 3(a) NA

(

ll.E.6 
II.E.6.1

I._F

II.F.1 

II.F.2 

II.F.3 

b3 II.._G 

II.G.1 

II.JJ 
ll.J.4

I1.J.4.1 

IIK

All 

All 

All 

All 

All

061-/89 

09/13/79 

070/2179

F-20, F-21 
F-22, F-23 
F-24, F-25 
F-26

06/-/89 

09/27/79 

09/27179 

12/-/80 

09/27/79

NA

09/13/79

II.K.1 
II.K.1(1) 

~ II.K.1(2) 

m C3 

G) Il.K.1(3) 
0 
(0 CA4

All 07/31/91 07/31/91

All

B&W

All

03/31/80 

03/31/80 

03/31/80

NA

NA ;0 
CD 
(1) 

NA 

0)

I

I



Appendix B (Continued)

0 

0

II.K.1(4) 

,l.K.1(5) 
II.K.1(6) 

II.K.1(7) 

II.K.1(8) 

II.K.1(9) 

II.K.1(10) 

II.K.1(11) 

II.K.1(12) 

II.K.1(13) 

II.K.1(14) 

II.K.1(15) 

II.K.1(16) 

II.K.1(17) 

II.K.1(18)

Review Operating Procedures and Training 
Instructions 
Safety-Related Valve Position Description 
Review Containment Isolation Initiation Design 
and Procedures 
Implement Positive Position Controls on Valves 
That Could Compromise or Defeat AFW Flow 
Implement Procedures That Assure Two Independent 
1009/ Apirvv' rlaw r"U..iw 
Review Procedures to Assure That Radioactive 
Liquids and Gases Are Not Transferred out of 
Containment Inadvertently 
Review and Modify Procedures for Removing Safety
Related Systems from Service 
Make All Operating and Maintenance Personnel 
Aware of the Seriousness and Consequences of the 
Erroneous Actions Leading up to, and in Early 
Phases of, the TMI-2 Accident 
One Hour Notification Requirement and Continuous 
Communications Channels 
Propose Technical Specification Changes Reflecting 
Implementation of All Bulletin Items 
Review Operating Modes and Procedures to Deal with 
Significant Amounts of Hydrogen 
For Facilities with Non-Automatic AFW Initiation, 
Provide Dedicated Operator in Continuous 
Communication with CR to Operate AFW 
Implement Procedures That Identify PRZ PORV "Open" 
Indications and That Direct Operator to Close 
Manually at "Reset" Setpoint 
Trip PZR Level Bistable so That PZR Low Pressure 
Will Initiate Safety Injection 
Develop Procedures and Train Operators on Methods 
of Establishing and Maintaining Natural Circulation 
Describe Design and Procedure Modifications to 
Reduce Likelihood of Automatic PZR PORV Actuation 
in Transients 
Provide Procedures and Training to Operators for 
Prompt Manual Reactor Trip for LOFW, TT, MSIV 
Closure, LOOP, LOSG Level, and LO PZR Level

.>

NOTE 3(a) All 

NOTE 3(a) All 
NOTE 3(a) All 

NOTE 3(a) NA 

NOTE 3(a) NA 

NOTE 3(a) All 

NOTE 3(a) All 

NOTE 3(a) All 

NOTE 3(a) All 

NOTE 3(a) All 

NOTE 3(a) GE 

NOTE 3(a) NA 

NOTE 3(a) NA 

NOTE 3(a) NA 

NOTE 3(a) NA 

NOTE 3(a) NA 

NOTE 3(a) NA

All 

All 
All

B&W 

B&W

All 

All 

All 

All 

All

03/31/80 

03/31/80 
03/31/80 

03/31/80 

03/31/80 

03/31/80 

03/31/80 

03/31/80

NA

03/31/80 
NA 

NA 

NA 

NA 

03/31/80 

NA

NA

01/01/81 

03/31/80CE, W 

CE, W 

CE, W

C 

m 
9 IK.(0 
CA)

01/01/81 

NA

NA 

NA

W

B&W 

B&W 

B&W

NA

03/31/80 

03/31/80

NA X 

0) 
03/31/80
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0 

03 
03 

C)3 

C)

II.K.1(21)
NOTE 3(a) NA 

NOTE 3(a) All 

NOTE 3(a) All 

NOTE 3(a) NA

NOTE 3(a) 
NOTE 3(a) 
NOTE 3(a)

NA 
NA 
NA

IL.K.1(22) 

II.K.1(23) 

I1.K.1(24) 

I1.K.1(25) 
II.K.1(26) 
ll.K.1(27) 

> II.K.1(28) 
0, 
W 

"-4 II.K.2 
II.K.2(1) 
II.K.2(2) 

II.K.2(3) 
II.K.2(4) 

II.K.2(5) 
II.K.2(6) 
II.K.2(7) 
II.K.2(9) 
II.K.2(10) 
II.K.2(1 1) 
II.K.2(13) 

Z II.K.2(14) 
C 

M) II.K.2(15) 

•)II.K.2(16) 03 
Ci)

Provide Automatic Safety-Grade Anticipatory Reactor 
Trip for LOFW, TT, or Significant Decrease in SG 
Level 
Describe Automatic and Manual Actions for Proper 
Functioning of Auxiliary Heat Removal Systems When 
FW System Not Operable 
Describe Uses and Types of RV Level Indication for 
Automatic and Manual Initiation Safety Systems 
Perform LOCA Analyses for a Range of Small-Break 
Sizes and a Range of Time Lapses Between Reactor 
Trip and RCP Trip 
Develop Operator Action Guidelines 
Revise Emergency Procedures and Train ROs and SROs 
Provide Analyses and Develop Guidelines and 
Procedures for Inadequate Core Cooling Conditions 
Provide Design That Will Assure Automatic RCP Trip 
for All Circumstances Where Required 
Commission Orders on B&W Plants 
Upgrade Timeliness and Reliability of AFW System 
Procedures and Training to Initiate and Control 
AFW Independent of Integrated Control System 
Hard-Wired Control-Grade Anticipatory Reactor Tdps 
Small-Break LOCA Analysis, Procedures and Operator 
Training 
Complete TMI-2 Simulator Training for All Operators 
Reevaluate Analysis for Dual-Level Setpoint Control 

Reevaluate Transient of September 24, 1977 
Analysis and Upgrading of Integrated Control System 
Hard-Wired Safety-Grade Anticipatory Reactor Trips 
Operator Training and Drilling 
Thermal-Mechanical Report on Effect of HPI on Vessel 
Integrity for Small-Break LOCA With No AFW 
Demonstrate That Predicted Lift Frequency of PORVs 
and SVs Is Acceptable 

Analysis of Effects of Slug Flow on Once-Through 
Steam Generator Tubes After Primary System Voiding 
Impact of RCP Seal Damage Following Small-Break 
LOCA With Loss of Offslte Power

NA 
NA

NOTE 3(a) NA 
NOTE 3(a) NA

NOTE 3(a) 
NOTE 3(a) 
NOTE 3(a)

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 

NA

B&W 03/31/80 

03/31/80 

03/31/80

03/31/80 

03/31/80 

03/31/80

NOTE 3(a) NA

NOTE 3(a) 
NOTE 3(a)

NA 

NA 

All 

All 
All 
All 

All

NA 

NA 
NA 
NA

01/01/81 01/01/82

NA 
NA 

NA 
NA

B&W 
B&W 

B&W 
B&W 

B&W 
B&W 
B&W 
B&W 
B&W 
B&W 
B&W 

B&W 

B&W 

B&W

F-27 
F-28 
F-29 
F-30 

F-31

F-32

NA NA 
NA 
01/01/81 
01/01/81 
01/01/81 
01/01/81 

01/01/81 

06/01/80 

06101/80

01/01/81 01/01/81 
01/01/81 
01/01/81 

01/01/81 

06/01/80 

06/01/80 = 
0)

I 

I
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0 0) 

0J

II.K.2(17) 

II.K.2(19) 

II.K.2(20) 

II.K.2(21) 
II.K.3 
il.K 3(i)

NOTE 3(a)

Analysis of Potential Voiding in RCS During 
Anticipated Transients 
Benchmark Analysis of Sequential AFW Flow to Once
Through Steam Generator 
Analysis of Steam Response to •mall-Break LOCA 
That Causes System Pressure to Exceed PORV Setpolnt 
LOFT 13-1 Predictions 
Final Recommendations of Bulletins and Orders Task Force 
install Automatic PORV Isolation System and Perform 
Operational Test 
Report on Overall Safety Effect of PORV Isolation 
System 
Report Safety and Relief Valve Failures Promptly 
and Challenges Annually 
Automatic Trip of Reactor Coolant Pumps 
Evaluation of PORV Opening Probability During 
Overpressure Transient 
Proportional Integral Derivative Controller 
Modification 
Anticipatory Trip Modification Proposed by Some 
Licensees to Confine Range of Use to High Power 
Levels 
Control Use of PORV Supplied by Control Components, 
Inc. Until Further Review Complete 
Confirm Existence of Anticipatory Trip Upon Turbine 
Trip 
Separation of HPCI and RCIC System Initiation Levels 
Isolation of Isolation Condensers on High Radiation 
Modify Break Detection Logic to Prevent Spurious 
Isolation of HPCI and RCIC Systems 
Reduction of Challenges and Failures of Relief 
Valves - Feasibility Study and System Modification 
Report on Outage of ECC Systems - Licensee Report 
and Technical Specification Changes 
Modification of ADS Logic - Feasibility Study and 
Modification for Increased Diversity for Some 
Event Sequences 
Interlock on Recirculation Pump Loops 
Loss of Service Water for Big Rock Point

B&W 

B&W 

B&W 

B&W 

All 

All 

All 

All 
B&W 

W 

W

I 

I 

I

F-33 

F-34 

F-35 

F-36 

F-37 

F-38

NA

01/01/81 

01/01/81 

NA 

07/01/81 

01/01/81 

04/01/80

NA 

NA 

NA 

NA 

NA 

NA 

All 

NA 
NA 

NA 

NA 

All 

NA 

GE 
GE 
GE 

GE 

GE 

GE 

GE 
GE

F-40 

F-41

F-42 

F-43 
F-44 
F-45 

F-46 

F-47 

F-48 

F-49

07/01/80

07/01/80 

10/01/80 
01/01/81 
01/01/81 

01/01/81 

01/01/81 

01/01/81 

01/01/81 
01/01/81

All 

W 

NA 
NA 
NA 

NA 

NA 

NA 

NA 
NA

II.K.3(2) 

II.K.3(3) 

II.K.3(5) 
II.K.3(7) 

II.K.3(9) 

ll.K.3(10) 

Il.K.3(11) 

II.K.3(12) 

II.K.3(13) 
II.K.3(14) 
I1.K.3(15) 

II.K.3(16) 

II.K.3(17) 

II.K.3(18)

w

z 
C

m G9 SII.K.3(19) 
W• II.K.3(20)

NA

NA 

07/01/81 

01/01/81 

04/01/80 

01/01/81 
01/01/81 

07/01/80

07/01/80 

10/01/80 
NA 
01/01/81 

01/01/81 

01/01/81 

01/01/81 0 
•;.  

NA 
NA 0)

F-39, G-01 01/01/81 
01/01/81
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0 

oj AtinPln Title Safety Affected NSSS Vendor Operating Operating Future SItem/Issue No. PriorltylStatus Plants- Plants - Plants
SBWR PWR MPA No Effective Effective 

WDate Date 

II.K.3(21) Restart of Core Spray and LPCI Systems on Low I GE NA F-50 01/01181 01/01/81 

Level - Design and Modification 
II.K.3(22) Automatic Switchover of RCIC System Suction - I GE NA F-51 01/01/81 01/01/81 

Verify Procedures and Modify Design 
II.K.3(24) Confirm Adequacy of Space Cooling for HPCI and I GE NA F-52 01/01/82 01/01/82 

RCIC Systems 
II.K.3(25) Effect of Loss of AC Power on Pump Seals I GE NA F-53 01/01/82 01/01/82 

II.K.3(27) Provide Common Reference Level for Vessel Level I GE NA F-54 10/01/80 10/01/80 

Instrumentation 
II.K,3(28) Study and Verify Qualification of Accumulators I GE NA F-55 01/01/82 01/01/82 

on ADS Valves 
II.K.3(29) Study to Demonstrate Performance of Isolation I GE NA F-56 04/01/81 NA 

Condensers with Non-Condensibles 
II.K.3(30) Revised Small-Break LOCA Methods to Show Compliance I All All F-57 01/01/83 01/01/83 

with 10 CFR 50, Appendix K 

> II.K.3(31) Plant-Specific Calculations to Show Compliance with I All All F-58 01/01/83 01/011/83 

b0 10 CFR 50.46 
(:b II.K.3(44) Evaluation of Anticipated Transients with Single I GE NA F-59 01/01/81 01/01/81 

Failure to Verify No Significant Fuel Failure 

II.K.3(45) Evaluate Depressurization with Other Than Full ADS I GE NA F-60 01/01/81 01/01/81 

II.K.3(46) Response to List of Concerns from ACRS Consultant I GE NA F-61 07/01/80 07/01/80 

II.K.3(57) Identify Water Sources Prior to Manual Activation I GE NA F-62 10/01/80 NA 

of ADS 

III.A EMERGENCY PREPAREDNESS AND RADIATION EFFECTS 

III.A.1 Improve Licensee Emergency Preparedness - Short Term 

III.A.1.1 Upgrade Emergency Preparedness 
III.A.1.1(1) Implement Action Plan Requirements for Promptly I All All 10/10179 08119/80 

Improving Licensee Emergency Preparedness 
III.A.11.2 Upgrade Licensee Emergency Support Facilities 

III.A.1.2(1) Technical Support Center I All All F-63 09/13f79 09/27/79 

III.A.1.2(2) On-Site Operational Support Center I All All F-64 09/13/79 09/27[79 

Z III.A.1.2(3) Near-Site Emergency Operations Facility I All All F-65 09/13/79 09/27/79 CD 

M IIl.A.2 Improving Licensee Emergency Preparedness-Lona Term 
:5 
se.  

III.A.2.1 Amend 10 CFR 50 and 10 CFR 50, Appendix E 0- - o 
6 III.A.2.1(1) Publish Proposed Amendments to the Rules NOTE 3(a) All All 

0 III.A.2.1(4) Revise Inspection Program to Cover Upgraded I All All F-67 
CAureui

Requirements



Appendix B (Continued)

C) 
CA) 5' 0

l1l.A.2.2 Development of Guidance and Criteria I All All F-68

Imorovina NRC Emergency Preparedness 
Communications 
Install Direct Dedicated Telephone Lines 
Obtain Dedicated, Short.Range Radio Communication 
Systems 

RADIATION PROTECTION

III.D.1 Radiation Source Control 
III.D.1.1 Primary Coolant Sources Outside the Containment 

Structure 
II1.D.1.1(1) Review Information Submitted by Licensees Pertaining 

to Reducing Leakage from Operating Systems 

III.D.3 Worker Radiation Protection Improvement 
III.D,3.3 Inplant Radiation Monitoring' 
II1.D.3.3(1) Issue Letter Requiring Improved Radiation Sampling 

Instrumentation 
II1.D.3.3(2) Set Criteria Requiring Licensees to Evaluate Need for 

Additional Survey Equipment 
II1.D.3.3(3) Issue a Rule Change Providing Acceptable Methods for 

Calibration of Radiation-Monitoring Instruments 
III.D.3.3(4) Issue a Regulatory Guide 
III.D.3.4 Control Room Habitability

All

NOTE 3(a) All 

NOTE 3(a) All 

NOTE 3(a) All 
I All

TASK ACTION PLAN ITEMS

Water Hammer (former USI) 
Asymmetric Blowdown Loads on Reactor Primary Coolant 
Systems (former USI) 
Westinghouse Steam Generator Tube Integrity (former USI) 
CE Steam Generator Tube Integrity (former USI) 
B&W Steam Generator Tube Integrity (former USI) 
Mark I Short-Term Program (former USI) 
Mark I Long-Term Program (former USI) 
Mark II Containment Pool Dyanmic Loads - Long Term 
Program (former USI) 
ATWS (former USI)

NOTE 3(a) All 
NOTE 3(a) NA

NOTE 3(a) 
NOTE 3(a) 
NOTE 3(a) 
NOTE 3(a) 
NOTE 3(a) 
NOTE 3(a)

NA 
NA 
NA 
GE 
GE 
GE

NOTE 3(a) All

III.A.3 
III.A.3.3 
III.A.3.3(1) 
III.A.3.3(2) 

IlI.D

NOTE 3(a) 
NOTE 3(a)

All 
All

All 
All

w 

0

All

All 

All 

All 

All 
All

F-69

F-70

A-1 
A-2 

A-3 
A-4 
A-5 
A-6 
A-7 
A-8 

A-9

z 
C 
m 

(0 CA)

07/02/79

09/13/79 

09/13179 

09/13/79 

09/13179 
05107/80 

NA 
01/-481 

04/17/85 
04/17/85 
04/17/85 
12/-/77 
08/-482 
08/-481 

06/26/84

09/27179 

09/27/79 

09127/79 

09/27/79 

09/27/79 
06/26/80 

03115184 
011-181 

04/17185 
04117/85 
04/17/85 
NA 
08/-482 
08/-481 

06/26184

All 
All 

W 
CE 
B&W 
NA 
NA 
NA

D-10 

D-01

All

X CD 
0° 

0)

I

I All
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Appendix B (Continued)

0 

C3 
0 
0o

A-10 
A-11 
A-12 

A-13 
A-16 
A-24 

A-25 
A-26 

A-28 
A-31 
A-35 
A-36 
A-39 

A-40 
A-42 
A-43 
A-44 
A-46

BWR Feedwater Nozzle Cracking (former USI) 
Reactor Vessel Materials Toughness (former USI) 
Fracture Toughness of Steam Generator and Reactor 
Coolant Pump Supports (former USI) 
Snubber Operability Assurance 
Steam Effects on BWR Core Spray Distribution 
Qualification of Class 1 E Safety Related Equipment 
(former USI) 
Non-Safety Loads on Class 1 E Power Sources 
Reactor Vessel Pressure Transient Protection 
(former USI) 
Increase In Spent Fuel Pool Storage Capacity 
RHR Shutdown Requirements (former USI) 
Adequacy of Offsite Power Systems 
Control of Heavy Loads Near Spent Fuel (former USI) 
Determination of Safety Relief Valve Pool Dynamic 
Loads and Temperature Limits (former USI) 
Seismic Design Criteria (former USI) 
Pipe Cracks in Boiling Water Reactors (former USI) 
Containment Emergency Sump Performance (former USI) 
Station Blackout (former USI) 
Seismic Qualification of Equipment in Operating Plants 
(former USI) 
Safety Implications of Control Systems (former USI) 
Hydrogen Control Measures and Effects of Hydrogen Bums 
on Safety Equipment 
Pressurized Thermal Shock (former USI) 
Behavior of BWR Mark III Containments 
Develop Design, Testing, and Maintenance Criteria for 
Atmosphere Cleanup System Air Filtration and Adsorption 
Units for Engineered Safety Feature Systems and for 
Normal Ventilation Systems 
Diesel Reliability 
Isolation of Low Pressure Systems Connected to the 
Reactor Coolant Pressure Boundary 
Decommissioning of Reactors 
Control Room Infiltration Measurements 
Assurance of Continuous Long Term Capability of 
Hermetic Seals on Instrumentation and Electrical 
Equipment

NOTE 3(a) 
NOTE 3(a) 
NOTE 3(a) 

NOTE 3(a) 
NOTE 3(a) 
NOTE 3(a) 

NOTE 3(a) 
NOTE 3(a) 

NOTE 3(a) 
NOTE 3(a) 
NOTE 3(a) 
NOTE 3(a) 
NOTE 3(a) 

NOTE 3(a) 
NOTE 3(a) 
NOTE 3(a) 
NOTE 3(a) 
NOTE 3(a) 

NOTE 3(a) 
NOTE 3(a) 

NOTE 3(a) 
NOTE 3(a) 
NOTE 3(a)

NOTE 3(a) All 
NOTE 3(a) All

NOTE 3(a) 
NOTE 3(a) 
NOTE 3(a)

All 
All 
All

All 
All 
NA 

All 
GE 
All 

All 
NA 

All 
All 
All 
All 
GE 

All 
All 
NA 
All 
All 

All 
All 

NA 
GE 
All

B-25

B-17, B-22 
D-12 
B-60 

B-04

11/-180 
10/-/82 
NA 

1980 
NA 
08/-/81 

09/-178 
091-178

NA 
All 
All 

All 
NA 
All 

All 
All 

All 
All 
All 
All 
NA 

All 
NA 
All 
All 
All 

All 
W 

All 
NA 
All 

All 
All 

All 
All 
All

B-05

A-21 

D-19 
B-45

TBD 02/-481 
NA 
TBD 
02/-/87 

09/20/89 
12/-/81 

TBD 
NA 
03/-478 

061-193 
04/20/81 

06127/88 
NA 
05/27/80

04/17178 
05/-478 

B-23 06/02/77 
C-10, C-15 07/-/80 

02/29/80

b>

A-47 
A-48 

A-49 
B-10 
B-36 

B-56 
Z B-63 
C 

m B-64 
G) B-66 6 c-1 
0C-I 
(0 
CA)

11/-/80 
NA 
TBD 

1980 

08/-/81 

09/-178 

NA 
10/01178 
1980 
07/-180 
09/30/80 

09/-/89 
02/-181 
111-/85 
061-188 
NA 

09/20/89 
12/-181 

071-485 
09/-184 

06/-193 

NA 
071-181 
05127/80

CD 
<5.  
Co 
L.  
0)



Appendix B (Continued)
0 
0) 

CA) 0D 0.

C-10 Effective Operation of Containment Sprays in a LOCA NOTE 3(a) All All NA 
C-1 7 Interim Acceptance Criteria for Solidification Agents NOTE 3(a) All All 12/27/82 12/27/82 

for Radioactive Solid Wastes

Automatic Air Header Dump on BWR Scram System 
Safety Concerns Associated with Pipe Breaks in the BWR 
OUWIII oy•.IEI 

BWR Scram Discharge Volume Systems 
Reliability of Air Systems 
Inoperability of Instrumentation Due to Extreme Cold 
Weather 
Proposed Requirements for Improving the Reliability of 
Open Cycle Service Water Systems 
Steam Generator Staff Actions 
Improved Accident Monitoring 
PORV and Block Valve Reliability 
Detached Thermal Sleeves 
Generic Implications of ATWS Events at the Salem 
Nuclear Plant 

Long Range Plan for Dealing with Stress Corrosion 
Cracking in BWR Piping 
Failure of HPCI Steam Line Without Isolation 
Stiff Pipe Clamps 
Steam Binding of Auxiliary Feedwater Pumps 
Additional Low Temperature Overpressure Protection 
for Light Water Reactors 
RCS/RHR Suction Line Valve Interlock on PWRs 
Design for Probable Maximum Precipitation 
Tendon Anchorage Failure 
Auxiliary Feedwater System Reliability 
Electrical Power Reliability 
Essential Service Water Pump Failures at Multiplant

NEW GENERIC ISSUES 

NOTE 3(a) All 
NOTE 3(a) All

NOTE 3(a) 
NOTE 3(a) 
NOTE 3(a)

All 
All 
All

NOTE 3(a) All

NOTE 3(a) 
NOTE 3(a) 
NOTE 3(a) 
NOTE 3(a)

All 
NA 
NA 
All

NOTE 3(a) All

NOTE 3(a) 
NOTE 6 
NOTE 3(a) 
NOTE 3(a) 

NOTE 3(a) 
NOTE 3(a) 
NOTE 3(a) 
NOTE 3(a) 
NOTE 3(a) 
NOTE 3(a)

All 
All 
NA 
NA 

NA 
All 
All 
All 
All 
NA

25.  
40.  

41.  
43.  
45 

51.

67.  
67.3.3 
70.  
73.  
75.

86.

NA 
NA 

NA 
All 
All

All 

All 
All 
W 
All

87.  
89.  
93 
94 

99 
103 
118 
124 
128 
130

B-65 

B-58 
B-107 

L-913 

A-17 

B-76, B-77, 
B-78, B-79, 
B-80, B-81, 
B-82, B-85, 
B-86, B-87, 
B-88, B-89, 
B-90, B-91.  
B-92, B-93 
B-84 

NA 
B-98 

L-817 

NA

z 
C 
m 
9 
GA) 
6A

01/09/81 
08/31/81 

12/09/80 
08/08/88 
NA 

07/18/89 

12/17/82 
06/25/90 
NA 
07/08/83 

TBD 

06/28/89 
NA 
10/-/85 
06/25/90 

10/17/88 
10/19/89 
NA 
TBD 
04/29/91 
09/19/91

01/09/81 
08/31/81 

NA 
08/08/88 
09/01/83 

07/18/89 

12/17/82 
06/25/90 

TBD 

TBD 

06/28189 
TBD 
10/-/85 
06/25/90 

10/17/88 
10/19/89 
07/-/90 
TBD 
04/29/91 
09/19/91

NA 

All 
All 
All 
CE, W

All 
All 
All 
All 
All 
All

CD 
:5.  
0 

0)

bo 

PQ
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Appendix B (Continued) 

C) o3 A Safety Affected NSSS Vendor Operating Operating Future S Action Plan Title 
Item/Issue No. Priority/Status_ Plants- Plants - Plants

DBWR PWR MPA No Effective Effective 
PWL Date Date 

Sites 
155 Generic Concerns Arising from TMI-2 Cleanup 
155.1 More Realistic Source Term Assumptions NOTE 3(a) All All NA NA 02/495 

156 Systematic Evaluation Pro-ram 
156.6.1 Pipe Break Effects on Systems and Components HIGH All All TBD TBD 

163 Multiple Steam Generator Tube Leakage HIGH NA All TBD TBD 

168 Environmental Qualification of Electrical Equipment HIGH All All TBD TBD 

172 Multiple System Responses Program HIGH All All TBD TBD 

173 Spent Fuel Storage Pool " " 

173.A Operating Facilities HIGH All All TBD TBD 

177 Vehicle Intrusion at TMI NOTE 3(a) All All 08/01/94 08/01/94 

185 Control of Recriticality Following Small-Break LOCA HIGH All All TBD TBD 

in PWRs 
186 Potential Risk and Consequences of Heavy Load NOTE 4 All All TBD TBD 

Drops in Nuclear Power Plants 
> 188 Steam Generator Tube Leaks/Ruptures Concurrent NOTE 4 All All TBD TBD 

W With Containment Bypass 

S189 

Susceptibility of Ice Condenser Containments to NOTE 4 All All TBD TBD 

Early Failure from Hydogen Combustion During 
A Severe Accident 

191 Assessment of Debris Accumulation on PWR Sump HIGH NA All TBD TBD 

Performance 

HUMAN FACTORS ISSUES 

HF1 STAFFING AND QUALIFICATIONS 
HF.'.I Shift Staffing NOTE 3(a) All All 011-/84 011-/84 

z Z 
;0 

C ;0 (D 

m < 
G) o.  
0 

(C0



Revision 3

APPENDIX F 

NUCLEAR MATERIAL SAFETY AND SAFEGUARDS GSIs 

This appendix documents those non-reactor GSIs identified, prioritized, and resolved by NMSS.  

As stated in SECY-98-001,1724 the prioritization procedure for these issues is contained in NMSS 

Policy and Procedures Letter 1-57,1725 "NMSS Generic Issues Program."

NUREG-0933A.F.0-106/30/01
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0) 
0 

C)

Issue No. Title Priority LeadOffice/ Safety Latest Latest 
Engineer Division/Branch Priority Revision Issuance 

Ranking Date 

NMSS-O001 Door Interlock Failure Resulting from Faulty MicroSelectron- Ramsey NMSS/IMNS/IMOB NOTE 3(b) 12/3111998 
High Dose Rate Remote Afterloader 

NMSS-0002 Significant Quantities of Fixed Contamination Remain in Ramsey NMSS/IMNSIIMOB NOTE 3(b) 12/31/1998 

Krypton-85 Leak-Detection Devices After Venting 

NMSS-0003 Corrosion of Sealed Sources Caused by Sensitization of Ramsey NMSS/IMNS/IMOB NOTE 3(b) 12/31/1998 
Stainless Steel Source Capsules During Shipment 

NMSS-0004 Overexposures Caused by Sources Stolen from Facility of Ramsey NMSS/IMNS/IMOB NOTE 3(b) 12/31/1998 
Bankrupt Licensee 

NMSS-0005 Potential for Erroneous Calibration, Dose Rate, or Radiation Ramsey NMSS/IMNS/IMOB NOTE 3(a) 12/31/1998 

Exposure Measurements With Victoreen Electrometers 

NMSS-0006 Criticality in Low-Level Waste Ramsey NMSS/IMNS/IMOB NOTE 3(b) 1 06/30/2000 

NMSS-0007 Criticality Benchmarks Greater Than 5% Enrichment Ramsey NMSS/FCSS HIGH 1 06/30/2001 

NMSS-0008 Year 2000 Computer Problem - Non-Reactor Licensees Ramsey NMSS/IMNS NOTE 3(b) 1 06/30/2000 

NMSS-0009 Amersham Radiography Source Cable Failures Ramsey NMSS/IMNS NOTE 3(b) 12/31/1998

TABLE F.1 

LISTING OF NMSS GSIs 

This table contains the priority designations for all NMSS GSIs listed in Appendix F.  

Lenend 

NOTES: 3(a) - Resolution Resulted in the Establishment of New Requirements 
3(b) - Resolution Resulted in the Establishment of No New Requirements 
4 - Issue to be Prioritized in the Future H!GH - High S~afet' Pdo dty 

MEDIUM - Medium Safety Priority 
LOW - Low Safety Priority

0>

z 
C 

m
0, _<.
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0) 

0

(

Issue No. Title Priority LeadOffice/ Safety Latest Latest 
Engineer Division/Branch Priority Revision Issuance 

Ranking Date 

NMSS-0010 Troxler Gauge Source Rod Weld Failures Ramsey NMSS/IMNS MEDIUM 12/3111998 

NMSS-001 I Spent Fuel Dry Cask Weld Cracks Ramsey NMSS/SFPO NOTE 3(b) 12/31/1998 

NMSS-0012 Inadequate Transportation Packaging Puncture Tests Ramsey NMSSISFPO NOTE 3(b) 1 06/30/2000 

NMSS-0013 Use of Different Dose Equivalent Models to Show Compliance Ramsey NMSS/IMNS NOTE 3(b) 1 06/30/2000 

NMSS-0014 Surety Estimates for Groundwater Restoration at In-Situ Leach Ramsey NMSS/DWM MEDIUM 12/31/1998 

Fields 

NMSS-0015 Adequacy of 10 CFR 150 Criticality Requirements Ramsey NMSS/DWM NOTE 3(b) 1 06/30/2000 

NMSS-0016 Adequacy of 0.05 Weight Percent Limit in 10 CFR 40 Ramsey NMSS/IMNS MEDIUM 12/31/1998 

NMSS-0017 Misleading Marketing Information to General Licensees C. Mattsen NMSS/IMNS NOTE 3(a) 06/30/2001 

NMSS-0018 Problems Encountered When Manually Editing Treatment B. Ayres NMSS/IMNS NOTE 3(b) 06/30/2001 

Planning Data on Nucletron MicroSelectron-HDR Model 
105.999 

NMSS-0019 Control Unit Failures of Classic Nucletron HDR Units B. Ayres NMSS/IMNS NOTE 3(b) 06/30/2001 

NMSS-0020 Leaking Pools M. Sitek NMSS/IMNS DROP 06/30/2001 

NMSS-0021 Unlikely Events M. Sitek NMSS/IMNS DROP 06/30/2001 

NMSS-0022 Gamma Stereotactic Radlosurgery M. Sftek NMSSIIMNS DROP 06/30/2001

"~11

z 
C 
m 

0 6 
C,)

0 

CIO

!



Revision 1

NMSS-0007: CRITICALITY BENCHMARKS GREATER THAN 5% ENRICHMENT 

DESCRIPTION 

The importance of computer software (methods and data) in establishing the criticality safety of 
systems with fissile material is increasing as licensees work to optimize facilities and 
storage/transport packages at the same time that access to experimental data is decreasing.  
Available experimental data are insufficient to validate nuclear criticality safety evaluations for all 

required configurations at U235 enrichments in the range of 5% to 20%. This issue was identified1 709 

by NMSS to develop and confirm the adequacy of methods, analytical tools, and guidance for 
criticality safety software to be used in licensing nuclear facilities.  

CONCLUSION 

The issue was initially given a low priority ranking1709 which was later changed to a high priority.1787 

REFERENCES 

1709. Memorandum to J. Craig from F. Combs, "Submittal of New Generic Issues for Tracking 
in the Generic Issues Management and Control System," June 4, 1998.  

1787. Memorandum to F. Eltawila from D. Cool, "NMSS Input for Second Quarter FY-2001 
Update of the Generic Issue Management Control System," April 12, 2001.

NUREG-0933A.F.7-106/30/01



NMSS-0017: MISLEADING MARKETING INFORMATION TO GENERAL LICENSEES 

DESCRIPTION 

Radioactive products to be distributed under a general license are required to be inherently safe 

so that they can be used by untrained people. However, licensed devices containing radioactive 

materials have not always been disposed of, nor handled properly, particularly those authorized 

by general licenses. This has, on some occasions, resulted in radiation exposure to the public and 

subsequent costly decontamination of property.  

NRC's routine inspections of licensees indicate that some distributors and manufacturers appear 

not to completely understand the regulations and their responsibilities. The general licensees that 

possess these types of products have responsibilities, but many times do not clearly understand 

them until an accident forces them to do so. Many times the manufacturers and distributors of 

these types of radioactive products portray them to prospective customers as non-maintenance 

items that can be readily bought off the shelf, installed without any consideration given to special 

circumstances or safe location, and forgotten about. Product-related literature may provide 

misleading information, or information that can easily be misconstrued by omission or commission.  

In order to address this issue,'78° the staff proposed to: (1) issue an information notice to all 

distributors and manufacturers of generally licensed devices; and (2) revise 10 CFR Part 32 to 

require manufacturers/distributors to provide more information on the general licensees' 
responsibilities under the regulations.  

CONCLUSION 

Information Notice 99-261781 was issued to all distributors and/or manufacturers of generally 

licensed products to alert them of the possible threat to public safety caused by misleading 

marketing information and lack of end-user understanding of the regulatory requirements in terms 

of the transfer and disposal of generally licensed devices. This issue was ultimately resolved with 

the approval of a final rule by the Commission on July 10, 2000. The final rule requires distributors 

to provide copies of § 31.5 to general licensees prior to time of transfer of the device rather than 

at the time of transfer of the device. The distributor is also required to provide copies of additional 

applicable sections of the regulations; a listing of the services that can only be performed by a 

specific licensee; in the case of NRC general licensees, a statement concerning high civil penalties 

for improper disposal of sources; and information regarding disposal options for the devices being 
transferred.  

REFERENCES 

1780. Memorandum to F. Eltawila from D. Cool, "Submittal of Generic Issues for Tracking in the 

Generic Issue Management Control System (GIMCS)," November 14, 2000.  

1781. NRC Information Notice 99-26, "Safety and Economic Consequences of Misleading 
Marketing Information," August 24, 1999.

NUREG-0933A. F.17-106/30/01



NMSS-0018: PROBLEMS ENCOUNTERED WHEN MANUALLY EDITING TREATMENT 

PLANNING DATA ON NUCLETRON MICROSELECTRON-HDR MODEL 105.999 

DESCRIPTION 

Two misadministrations resulted when a licensee manually edited treatment data for the Nucletron 

HDR unit. While attempting to manually edit one parameter, unintended and unnoticed changes 

to the source step size occurred which caused the misadministration. The unintended changes 

occurred when the licensee attempted to select the dwell positions to be edited, by the 

inappropriate use of the "Tab" and "arrow" keys, the other (unrelated) treatment plan parameters 

were changed. The licensee did not expect those parameters to change. This expectation was 

reinforced by the lack of any cautions or other instructions, in the Nucletron MicroSelectron-HDR 

v1.2X manual, that would indicate otherwise. More importantly, the licensee expected to see a 

confirmation message that would have required it to acknowledge any changes to the treatment 

plan step size, in accordance with the information on page 4-23 of the users manual. Secondly, 

since the licensee did not anticipate that any of the other treatment plan parameters would change 

it did not check any parameters other than the source dwell times on the final printed treatment 
plan.  

In order to address this issue,1780 the staff proposed to issue an information notice to all medical 

licensees authorized to conduct high-dose-rate (HDR) remote after loading brachytherapy 

treatments. Furthermore, the staff propsed to work with the FDA and the State of Maryland to have 

the manufacturer modify the software. Rulemaking or other actions were to be considered if the 

effort to have the software modified was unsuccessful.  

CONCLUSION 

Information Notice 99_091712 was issued to inform medical licensees of the potential problems. The 

issue was resolved when NRC verified that the manufacturer corrected the software problem.  

REFERENCES 

1780. Memorandum to F. Eltawila from D. Cool, "Submittal of Generic Issues for Tracking in the 

Generic Issue Management Control System (GIMCS)," November 14, 2000.  

1782. NRC Information Notice 99-09, "Problems Encountered When Manually Editing Treatment 

Data on the Nucletron MicroSelectron-HDR (New) Model 105.999," March 24, 1999.

NUREG-093306/30/01 A.F.18-1



NMSS-0019: CONTROL UNIT FAILURES OF CLASSIC NUCLETRON HDR UNITS 

DESCRIPTION 

Several control unit failures in Nucletron Classic Model HDR units occurred over the span of three 

years: two were reported in 1997; four in 1998; and three in 1999. These nine control unit failures 

indicated an ongoing problem with unexplained control unit failures. Nucletron continued to 

investigate the ongoing control unit failures and believes it found the root cause of the failures and 

subsequently developed appropriate corrective measures. Affected licensees were to be informed 

and any necessary additional actions were to be taken to ensure that safety was maintained.  

CONCLUSION 

This issue1781 was resolved with the issuance of Information Notice 99-23.1783 Additional follow-up 

with Nucletron on their corrective measures was deemed unnecessary following an analysis of the 

failures that deemed them to be of low safety significance.  

REFERENCES 

1780. Memorandum to F. Eltawila from D. Cool, "Submittal of Generic Issues for Tracking in the 

Generic Issue Management Control System (GIMCS)," November 14, 2000.  

1783. NRC Information Notice 99-23, "Safety Concerns Related to Repeated Control Unit Failures 

of the Nucletron Classic Model High-Dose-Rate Remote Afterloading Brachytherapy 
Devices," July 6, 1999.

NUREG-0933A. F.19-106/30/01



NMSS-0020: LEAKING POOLS

DESCRIPTION 

On September 19, 2000, BWX Technologies determined that a water leak existed in the Cask 
Handling Area Pool at their Lynchburg, VA facility. The pool of water is used to store irradiated 
commercial reactor hardware along with irradiated fuel rods. The average concentrations of 

radionuclides (Cs-137 and Co-60) leaking from the pool significantly exceeded the limits in 10 CFR 

Part 20, Appendix B, Table 2, for effluent releases to unrestricted areas (10 CFR 20.1301 and 

20.1302). The leak was not identified for an extended period of time. The contaminated water, 
however, did not actually reach an unrestricted area.  

The licensee did not have a formal program for tracking and trending pool level data or additions 
to the pool, or for monitoring groundwater quality near the pool. Furthermore, NRC regulations do 

not specifically require these measures, nor does its NRC license. As a result, the inspection 
program for this facility did not evaluate the licensee's ability to identify and correct pool leaks.  

Based on the leaking pool at BWX Technologies, the potential for unrecognized pool leaks with 

long term environmental or health effects was identified as a generic issue.1"' 

The existing regulations for irradiator pools were promulgated in 1994 and were developed, in part, 

in response to a specific type of sealed source that was susceptible to leaking. Thus, for irradiator 

pools, undetected pool leakage is not a concern because the current regulations require the sealed 

sources used in these pools to meet certain performance criteria that are designed to significantly 

minimize the possibility that radioactivity will ever even reach the pool water. Any radioactivity that 

leaks into the pool water will be detected due to the requirement on licensees to monitor their pools 

for elevated levels of radioactivity. The regulations further require licensees to cease operations 

and immediately determine the cause of any detected elevated activity in their pools. Furthermore, 
irradiator pools licensed after 1994 must be designed and constructed based on criteria that 
prevent the likelihood of pool leakage.  

CONCLUSION 

The NMSS staff evaluated whether regulatory programs were adequate to ensure that leaks of 

contaminated water from pools would be promptly identified and corrected by licensees. The 

applicable licensees were those that maintained pools as wet-storage irradiators, along with the 

specific licensees of GE Morris, GE Vallecitos, and West Valley.  

The GE Morris facility (an Independent Spent Fuel Storage Installation) was required to have a well 

monitoring program to verify that offsite release limits were not exceeded. Furthermore, 10 CFR 

Part 72 requires the licensee to have a QA program which included a monitoring program that 

would indicate any pool leakage. The West Valley facility was scheduled for closure in early 2001 

and, as a result, the need for pool monitoring at this facility was not necessary. While there were 

not specific regulations requiring monitoring at GE Vallecitos, there were license conditions which 

required a pool monitoring and maintenance program that would indicate pool leakage. In January 

2001, a series of corrective actions were being implemented at BWXT to ensure that any future 
leaks would not go undetected.
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For all types of licensees, the staff determined that the risks associated with not monitoring pools 
for leakage are very low and the issue was dropped from further pursuit. This conclusion was 
reached based on the adequacy of the physical barriers that must be overcome in order for 
material to escape the pool and reach unrestricted areas. Furthermore, any material that escaped 
would be greatly diluted before it ever reached an unrestricted area.1" 

REFERENCE 

1784. Memorandum to W. Travers from W. Kane, "Closure of Two NMSS Generic Issues," 
January 26, 2001.
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NMSS-0021: UNLIKELY EVENTS

DESCRIPTION 

Inspections at the gaseous diffusion plants identified that they were not properly applying 
ANSI/ANS-8.1-1983, "Nuclear Criticality Safety in Operations with Fissionable Materials Outside 
Reactors," with regard to unlikely events. Many licensees adopt the standards in ANSI/ANS-8. 1
1983 as part of their nuclear criticality safety programs. These standards state that criticality safety 
is achieved by controlling certain parameters within sub-critical limits. The safety concern with the 
use of unlikely events at the gaseous diffusion plants (GDPs) is that "unlikely events" are being 
used as one leg of double contingency without establishing specific controls that make the 
occurrence of the event unlikely. With the exception of external phenomena (earthquakes, floods, 
and so forth), there are few events that are inherently unlikely without depending on the nature of 
the operation and specific engineered and administrative features that make the event unlikely.  
Without specific features of the system being identified and controlled as important to safety, these 
items cannot be placed under the configuration control program, as required to maintain the plant's 
safety basis, and the availability and reliability of these features cannot be ensured. This issue1 7m 
concerned a bank of evaporators at Portsmouth, the failure of which had been considered an 
unlikely event even though there was a demonstrated history of failure.  

The existing regulations and/or license conditions require fuel cycle facilities to have nuclear 
criticality safety programs. The NRC reviews, approves, and inspects these programs as part of 
the regulatory process. The failure of the GDPs to correctly apply the ANSI standard was captured 
by the existing regulatory processes and was an issue that was expected to be resolved through 
enforcement. Furthermore, while nuclear criticality safety is applicable to all fuel cycle facilities, the 
incorrect interpretation of ANSI/ANS-8.1-1983 by the GDPs was deemed to be an isolated case.  
In order to verify that the NRC was properly interpreting the standard, ANSI was consulted by the 
licensee which in turn supported NRC's interpretation that an unlikely event was not to be used as 
a contingency.  

CONCLUSION 

While the issue was of low safety significance and did not appear to be generic, follow-up action 
was pursued. In January 2001, a letter to the GDPs was being prepared to clarify the proper use 
of unlikely events as outlined by ANSI/ANS-8.1-1983. The development of guidance generic to the 
fuel cycle industry, based on the letter to the GDPs, was also to be considered.  

Finally, the requirements in Subpart H of the new 10 CFR Part 70 (particularly those relating to the 
identification of Items Relied on for Safety (IROFS), and performance of an Integrated Safety 
Analysis, or ISA) will also serve to significantly increase the likelihood that licensees have an 
adequately documented criticality safety program. These new requirements will require a more 
systematic analysis of systems and processes relied on for criticality safety and control. Thus, the 
issue was dropped from further pursuit.17"
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NMSS-0022: GAMMA STEREOTACTIC RADIOSURGERY

DESCRIPTION 

NRC was informed in July 2000 of a medical misadministration during gamma stereotactic 
radiosurgery that occurred in the State of California in September 1998. The misadministration was 
the result of an erroneous coordinate setting which resulted in an unintended site of the brain 
receiving 10 gray. The licensee's procedure to independently verify the coordinate setting also 
failed to identify the error prior to treatment. The State requested that the licensee, as part of their 
corrective action plan, investigate the manner with which coordinate settings are verified at other 
facilities that perform gamma stereotactic radiosurgery. The licensee discovered that there was a 

great deal of variability in this verification process, and as a result, a wide range of probabilities of 
having a coordinate setting error that could lead to a medical misadministration.  

As a result of the findings of the California licensee, the State plannned to require all of its 
licensees that perform gamma stereotactic radiosurgery to change their procedures to improve the 
process by which coordinate settings are verified. Specifically, these licensees will be required to 

have a "double check" verification procedure. In this procedure, the coordinates are called out by 
one individual while person A sets them and persons B and C independently verify the setting. This 

method of setting coordinates was based on a University of Pittsburgh study which indicated that 

the probability of coordinate setting errors was reduced from 1 in 400 to 1 in 155,000 when a 

"double check" procedure is used, as opposed to a "single check." 

The State of Califomia shared these findings with other Agreements States and NRC because it 

believed that there were generic implications associated with safely performing gamma stereotactic 
radiosurgery, particularly with respect to the verification of coordinate settings. As a result, the 

NMSS staff evaluated whether existing NRC regulatory programs were adequate to prevent 
medical misadministrations that result from human errors associated with the setting of coordinates 
on the stereotactic frame during gamma stereotactic radiosurgery.  

The existing and pending regulations in 10 CFR Part 35 require licensees to prepare a written 

directive prior to gamma stereotactic radiosurgery. Prescribed target coordinate settings for each 

treatment for each distinct treatment site are required elements of the written directive. In addition, 

licensees are required to have written procedures which provide high confidence that the written 

directive will be followed as prepared. Finally, the existing guidance on this topic suggested that 

at least one qualified person independently verify the coordinate settings. The combination of the 

existing regulations and guidance are adequate, to the extent that licensees are required to have 

procedures to ensure that coordinates are set in accordance with the physicians' treatment plan 

and written directive. In those cases where coordinates are not set in accordance with the written 

directive and the treatment subsequently executed, the existing regulatory process will identify and 

address the issue'1 85 through the appropriate mechanisms such as enforcement and licensee 
corrective actions.  

CONCLUSION 

Examination of existing operating data related to gamma stereotactic radiosurgery revealed that 

the probability of coordinate setting errors is very low. Of the tens of thousands of gamma
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stereotactic radiosurgery procedures that have been performed over the last ten years, only sixteen 
misadministrations had been reported, with six of these cases involving coordinate setting errors.  
The misadministrations in these cases did not result in negative health consequences. In fact, the 
probability that a critical nerve or other sensitive structure will be impacted as a result of a 
misadministration is small since these structures represent a small portion of the total volume of 
the brain. The combination of the low probability of misadministration occurrence and the low 
probability of severe consequences if a misadministration occurs results in the risks associated with 
coordinate setting errors being very low.  

In addition to the staff's evaluation, Information Notice 2000-22"' was issued to applicable 
licensees to remind them of their responsibilities with respect to written directives and to ensuring 
that the written directives were followed as planned. Furthermore, a series of best practices on how 
other licensees ensure correct coordinate settings were identified in IN 2000-22.1786 The staff 
determined that the low risk associated with coordinate setting errors combined with the current 
and emerging performance-based regulations to require some form of verification do not justify 
more prescriptive oversight. Thus, the issue was dropped from further pursuit. 178 5 
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