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TABLE 1]

LISTING OF ALL TMI ACTION PLAN ITEMS, TASK ACTION PLAN 1TEMS,
NEW GENERIC IS5SUFS, AND HUMAN FACTORS 1SSUEG

This table cortain: the priority designations for all issues listed in this report Ffor those issues found to be covered in other issues described
in this document, the appropriate notatiens have been sade in the Safety Pricrity Ranking column, e ¢., 1. A.2.2 in the Safety Priority Ranking
column means that Item [.A.2.6(3) is covered in Item 1.A. 2. 2. For those issues found to be covered in programs not described in this document, the
notation (5) was made in the Safety Priority Ranking column. for resolved issues that have resulted in new reguirements for operating plants, the
appropriate multiplant licensing action number is listed. The lilensing action nusbering system bears no relationship to the numbering systems used
for identifying the prioritized issues. An explanation of the classification and status of the issues is provided in t'e legend below

Legend

NOTES: ~ - Possible Resolution Identified for Evaluation

2 - Reso'ution Availatvle (Locumented in NURES, NRC Memorandum, SER, or

equivalent)

3 - Resolution Reculted in either: (a) The Establisheent of New Regulatory
Requirements (By Rule, 5RP Change,
or eguivalent)

or (b) No New Requirements

4 - Issue to be Prioritized in the Future
5 - Issue that is not a Generic Safety Issue but should be Assigned
Resources for Completion
HIGH ~ High Safety Prierity
MEDTUM - Medium Safety Priority
LOW - Low Safety Priority
CROP = Issue Dropped as 2 Generic Issue
3 - Environmental Issue
i - Resolved TMI Action Plan Item with Implementation of Resclution Mandated by MUREG-(73798
L - Licensing Issue
PA - Multiplant Action
HA - Not Appiicable
R - Regulatory lapact Issue
S ~ issue Covered in an NRC Program Outside the Scope of This Document
usl1 - Unrescived Safety Issue
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Action Priority Safety Latest

flan Item/ tvaluation Division/ Prierity/ Latest issuance L

Issue Mo Title Engineer #ranch Status Revision Date N

1.8 4 202) Upgrade Training Simulator Standards Coimar RES/DFO/HFBA NOTE 3ia) 5 06/39/88

F.A 4. 2(3) Regulatory Guide on Training Stmuiators Coimar RES/OFG/HFBR NCTE 3(a) 5 08/30/88

1 A4 2{3) Raview Simulaters for Conformance te Criteria Colmar NRR/DLPQ/LOLE NOTE 3(a) 5 06/ 30 /88

I.A43 Feasibility Study of Precurement of MRC Training Coimar KES/DAL/RSRE LY (NCTE 3) S 06 /30/68 NA
Simuiator

1.A 3. 4 Feasinility Study of NRC Engineering Computer Colmar REC/DAE/RSRR LI (NOTE 3) 5 06730/88 A

1LB SUPPGRT PERSONNE L

I 8} i t for Operations

% W Wﬁ::‘wn and Management Long-Term leprovements - - .

161 (1) Prepare Draft Criteria Colmar NRR/DHF 1 /HF I8 NOTE 3(b) 3 12/31/86 NA

1.8.1.1(2) Prepare Commission Paper Colmar NKR/DHE T /HF 18 NCTE 3(b) 3 12/31.,/86 NA

1.8.1.3(3) Issue Requirements for the Upgrading of Management and Colmar MRE/OHFT/HEIB NOTE 3(b) 3 12/31/86 NA
Technical descurces

1.8.1 (%) Review Responses to Determine Acceptability Colmar MRR/UHF T /HF 18 NOTE 3(b) 3 12/31/86 NA

1.8.1 (5 Review lmplementation of the Upgrading Activities Colmar OIE/DQASIP/DRFE NOTE 3.b) 3 12, 31/86 NA

I.8.1 1(6) Prepare Revisions to Regulatory Guides i 33 and .. 8 Colmar NRR/OMES/LOB 1.X.2.5{1), 3 12/31/86 NA

7%
1.8.1. 147} {ssue Regulatory Guides 1.33 and 1.8 Colmar NRR/DWFS/1LQR 1.A.2.6(1), 3 12/31/86 NA
75

1.8.1.2 tvatuation of Organizatiorn and Mansgement [mprovements B
of Mear-Tere Operating Licenze Applicants

I.8.1.2(1) Prepare Draft Criteria - NRR/DHFS/L0B NOTE 3(b) 3 12/31/86 HA

1.B.1.2(2) Review Near-Term Dperating {icense facilities - NRR/DHFS/LGB ROTE 3{b) 3 12/31/86 NA

1.8.*.2(3) Include fFindings in the SER for Each Near-Term " Kl /DL /ORAS NOTE 3(b) 3 12/713/86 NA
Operating License Faciiity

1.8.1.3 Loss of Safety Functicn - = >

iB.1.3(3 Require Licensees to Piace Plant in Safest Shutdown Sege RES LI (NOTE 3) 3 12/31/86 HA
Cooling Following a Loss of Safety Function Due to
Personne!l frror

1.8.1.3(2} Use Existing Enforcement Dpticns to Accomplish Safest Sege RES L1 {NOTE 3) 3 12/31/86 NA
Shutdown Cooling

[.8.1.3(3) tse Non-Fiscal Approaches to Accomplish Safest Shutdown Sege RES i1 (NOTE 3) 3 12/31/86 NA
Conling

1.B.2 In tion of rating Reactigrs

75721 G-E“ OTF Inspection ;mgr- - - =

1.8.2.1¢1) Verify the Adequacy of Managesent ind Procedural Sege OIE/DQASIF /RCPB LI (NOTE 3) 11/36/%3 A
Contrals and Staff Discipline

1.8.2. {(2) Verify that Systems Required to Be (neravie Are Properiy Sege OTE/DQASIP/PCPB LI (NCTE 3) 11736/83 MA
Aligned

1.8.2.1(3) Follow-up on Completcd Maintenance Work Orders to Sege OIE/DOASIP/RCPE L1 (MOYE 2 31/30/%3 ~A
Assure Proper lesting and Return to Service

i.8.2 1(8) Observe Survei!lance Tests to Determine Whether Test Sege OIE/DQASIP/RCPE LI (MOTE 3) 11/30/83 HA

Instruments Are Proper'y Calibrated
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Action Friority tead Office/ Safety Latest

Plan Iiom/ Evaluation Division/ Priority/ Latest Issuance A
issue No. Title Engineer Briaeh Status Revision Date NG.
TE.X.3(19) Describe Design and Procedure Modificatiocns to Fmrit NRR NOTE 3(a) 12/31/84 -

#educe Lireliheod of Autamatic PIR J0RV Actuction
to Transieats
11K 30203 Provide Procedures and Training Lo Jperaiors for Emrit NRE HOTE 3(a) 12/31/84
Prompt Manual Reactor Trip for LOFW, TT, MSIV
Closure, LOOP, L0SG Level, and LO PIZR Levol

P % 1(21) Provide Automatic Safety-Grade Anticipatory Reactor torit MRR NOTE 3(a) 12/31/84 -
Trip for LOFW, TT, or Significant Decrease ic 5C
Level

i1.K.1(223 Describe Automatic and Marual Act ‘ons for Proper fmrit N NOTE 3(a) 12/31/84 -

Fuactioning of Auxiliary Heat Kemoval Systems When
Fw System Not Uperable

11K 1(23) Describe Use< and Types of RV Level Ingdicatien for farit EE NOTE 3{a) 12/731/84
Automatic and Menual initiation Lafety Systems
17.K.1(2¢) Perform LOCA Analyses for a Range of Small-Break farit NR® NOTE 3{a) 12/31/88 -

Sizes and a Range -f Time Lapses Between Reactor
Trip and RCP Trip

11K 1(2%) Develop Operars Action Suidelines Emrit NRR NCTE 3(a) 12/31/68 =

11.K.1(26) fevise imergency Procedures and Train RDs and SROs fmrit NRR MTE 3(a) 127317848 .

11.6.3(27} Provide Analysas and Develop Guidelines and Emrit NRR NOTE 3{a) 12/31/84 -
Procedures for Inadequate Core Cvoling Conditions

i1. K 1(28) Provide Design That Will Assure Automatic RCP Trip Eerit NRR NOTc 3(a) 12711784 -
for All Circumstances Where Required

11.K.2 Commission Orders on B&W Plants - - -

11.K.2{1) Upgrade Timelipess and R-1iability of AFW System Emrit NRR/DST NOTE 3(a) 12/31/84 "

11.K 2(2) Procedures and Training to Initiate and Control farit HRR NOTE 3(a) 12/31/84 -
AFW Independent of Integrated Contro! System

11.X.2(3) sard-Wi:red Control-Grade Anticipatory keactor Irips Imrit NRR/DST NOTE 3(a) 12/31/84 -

1. K.2(4) “mall-Brexk LOCA Analysis, Procedures and Operator Emrit HRR/DHE S OLB NOTE 3(a) 12/31/84 -
Trainirg

1§ K. 2(5) Compiete TMI-2 Simulator Training for Al Uperztors fmrit MHR NOTE 3{a) 12/31/84 .

1.8 2(&) heevaluate Analysis fer Dual-Lovel Setpoint Contro! Emrit NRR/DSI NOTE 3(2) iz2/31/84 .

IL.X 2(7) feevaluate Transient of September 24 1977 tmrit FRR/DS1 NOTE 3{a) 12/31/84 =

11.€.2(83 Continued Upgrading ¢f AFW Systems fmrit NER 11.€.1.1, 12/31/84 Na

YI.E.1.2

11.K 2(%) Analysis and Upgrading of Integrated Control System Emrit HRE y 12731/88 F-27

11.K.2(10) Hard-Wired Safety-Grade Anticipatory Reactor Trips Emrit NRR I 12731784 F-28

Tk 2¢11) Operator Training and Oriliing Emrit NHR i 12/31/84 F-29

1.6 2¢12) Transient Analysis and Procedures for Management fmrit NER 1.C.1(3) 12/31/84 NA
of Small Hreaks

I1.K.2({13) Thermal-Mechanical Report on [ffect of HPI an Vessel fmrit NRR I 12/31/84 F-30
Integrity for Small-Break LOCA With No AFW

11 K. 2{14) Cemonstrate That Predicted Lift Frequency of PORVs farit L H 12/31/84 F-31
and Vs 15 Acceptable

11.K.2(1%) Analysis of Effects of Slug Flow on Once-Through Emrit NER i 12/31/84 -
Stnam Generator Tubes After Primary Systes Voiding

£1.%.2(16) impact of RCP Seal Damage following Small-Break Emrit NER  § 12/31/88 F-32

LOCA With L ss of Offsite Power

T UOLSLARY
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Il.X,

K
I1.x
I1.X
1.k
1.k
i1 K
I1. K.

il K.

(5}
3(6)
3(?)
i{g)
3(9)
{10}

Title

Analysis of Potential Voiding in RCS During
Anticipated Transients

Analysis of Less of feedwater and Other Anticipated
Transients

Benchmark Analysis of Sequential AFW fiow ‘o Once-
Through Steam Generator

Analysis of Steam Response to Swall-Break LUCA

That Causes System Pressure to Exceed PORV Setpoint
LOFT L3-1 Predictions

Final Recommendations of Bulletins and Orders Task
force

Install Automatic PORV Isolation System and Perform
Operational Test

Report on Overall Safety Effect of PORY Isolation
System

Report Safety and Relief Valve Failures Promptly
and Challenges Annually

fieview and Upgrace Reliability and Redundancy of
Non-Safety Equipment for Smali-Break LOCA Mitigation

Automatic T=ip of Reactor Coolant Pumps
Instrusentation to Verify Natural Circulation

Evaluation of PORYV Openii ~ Probability During
Overpressure Transient

fFurther Staff Consideratiur. of Need for Diverse
Uecay Heat Removai Method Independent of SGs
Proportional Integral Derivative Controller
Medification

Anticipatory Trip Modification Proposed by Some
iicensess to Confine Range 0y Use to High Power
Levels

Control Use of PORV Supplied by Cont .! Components,
Inc. Unti! Further Review Complete

Confire Existence of Anticipatory Trip Upon Turbine
Trip

Separation of HPCI and RUIC System 'nitiation Levels
Isolation of Isolation Condensers on High Radiation
Modify Breax Detection Logic to Prevent Spurious
Isolation of HPCI and KCIC Systems

Reduction ef Challenges and Failures of Helief
Valves - Feasitility Study and System Modification
Report on Qutage of ECC Systems - iicensee Report
and Technical Specificaticn Changes

Modification of 205 logic - Feasibility Study and
Modification for Increased Diversity for Scme

Event Sequences

Priority

Lead Office/

Evaluation Divisien/

Engineer

tarit
fmrit
fmrit
fmrit

tarit

farit
fmrit
Emrit
Emrit
fmrit
fmrit
fmrit
Emrit
tmrit

Emrit

tmrit
fmrit
Emrit
fmrit
Emrit
tarit

tmrit

Ferit

Branch

N
o
v
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NRR/DST/GIEB

NRK

NRR

Safety
Priovity/ Latest

Status Revivion

1
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NOTE 3(a)
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Latest

lssuance

Date

12/31/88
12/31/84
12/31/84
12/31/84
12/31/84

12/31/84
12/31/84
12/31/84
12/31/84
12/31/84
12/31/84
12731/84
12/31/84
12/31/84

12/31/84

12731/88
i2/31/84
12/31784
12/31/84
12/31/84
12/31/584
12/31/84

12/31/64

L]
No

F-33
NA
F-34

F-35

F-3€
F-37

F-38

-39, 6-01

Na

F-4i

F-43
a4
F-45
F-48

F-a47
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Action Prierity Lead Office/ Safety Latest

Plan Item/ Evaleation Division/ Priority/ {atest Issuance L)

Issue No. Title Engineer Branch Status Revisron Da.e No.

1%.0 NRC STAFF TRAINING

v.0 1 NRC Staff Training Emrit ADM/MDTS LI (NOTE 3) 11/3G/83 WA

IV.E SAFETY DECISION-MAKING

IVE L Expand Research on Quantification of Safety Colmar RES/DRA/RAET LI (NOTE 3) 12/31/8% NA
Decision-Making

IV.E 2 Plan for Eariy Resslution of Safeily lssues Emrit NRR/DST/SPER LI (NOTE 3} z 12731786 NA

IVED] Plan for Resolving Issues at the (P Stage Colmar RES/DRA/RABR LT (NGTE %) 2 i2/31/86 NA

iv.E.a Rescive Ceneric Issues by Rulemaking Colmar RES/DRA/RABR LI (NOTE 3) Z 12/31/86 NA

IV.E.5 Assess Currently Operating Reactors Mattiews NRR/DL/SEPS NOYE 3(bk) 2 12/31/88 NA

IV F FINANCIAL DISTRCENTIVES TO SAFETY

Iv.f.1 Increased OIE Scrutiny of the Power-Ascension Test Thatcher OIE/DQAS P NOTE 3(b) ¢ 12/31/86 ~A
Program

Iv.F. 2 fvaluate the Impacts of Financial Disincentives to Hatthews P NOTE 3(h) 1 12/31/86 KA
the Safety of Nuclear Power Plants

I¥.6 IMPROVE SAFETY RULEMAKING PRGCEDURES

Ive. 1 Develop a Public Agenda Tor Rulemaking Eerit ADM/RPB LT {NOTE 3) 1 12/31/86 NA

IvG. 2 Periodic and Systematic Reevaluation of Existing Rules Milstead RES/DRA/ ZABR LI {NOTE 3 1 12/31/86 *A

IvV.G.3 improve Rulemaking Procedures Miistead RES/DRA/RARR il (MOTE 3) i 12/31/86 NA

Ivg s Study Alternatives for lmproved Rulemaking Process Milsiead RES/CRA/RABR LI (NDTE 3) 1 12/31/86 NA

Iv.H NRC PARTICIPATION IN THE RADIATION POGLICY COUNCIL

IV . H. 1 NRC Participation in the Radiation Policy Ceuncil Sege RES/DMSWM/HEBR LI (NOTE 3) 11/30/83 L1

V.A DEVELOPMEKT OF SAFETY POLICY

VA1 Develop NRC Policy Statement on Safety Emrit 6C Ll (NOTE 3) 12/31/66 M

V.8 POSSTHLE ELIMINATION CF MONSAFETY RESPORSIBILITIES

¥.8.1 Study and Recommend, as Appropriate, £limination of fmrit GC LT (80T 3) ids31/86 NA

Nonsafety Responsibilities

pT UOLSLADY
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Priority Lead Office/ Safety Latest
tvaluation Division/ Priority/ Latest Issuance L)
Titie [ ginesr Branch Status Revicion Dete Mo
ADVISORY COMMITIEES
i Strengthen the Rele of Adviscry Commitiee on Reactor fmrit &l Ll (MTE 3) 12731786
Safeguards
Study Need for Additiona)l Advisery Comm:ttess Emrit 6L L1 (NOTE 3) 12731/86 NA
Study the Nead to Establish an Ingependent Nuclear Emrit 6C 1 (NOTE 3) 12731786 NA
Safety Board
LICENSING PROCESS
5 Improve Public ard Intervencr FParticipation in the tmrit ol LI {NOTE 2} 12731786 NA
Hearing Process
2 Study Censtruction-During-Adjudication Rules fmrit 6C L1 IWTE S) 12731786 A
.3 Reexamine Commission Role in Adjudication ierit GC ti (v < 5 12/31/86 BA
3 Study the Reform of the Licensing Process fmrit ol Ll 5) 12/31/86 N&
LEGISLATIVE MNEEDS
Study the Need for TMI-Related lLegislation Emrit ot LI (NOTE 5) 12/317/88 NA
ORGANIZATION ARD RANAGIMENT
A | Study NRC Top Management Structure and Process Emrit e i1 (NGTE 3} 12/31/886 N2
2 Reexasine Organizaticn and functions of the MRC Gffices Emrit G LI (WOTE 3) 12731786 NA
3 Revise Delegations of Atherity to Staff terit GC L] {(NOTE 3) 12/31/9 NA
4 Clarify and Strengthen (he Respective Reles of Cha‘rman, farit 6L Ll (NGTE 3) 12/3178% NA
Comsission, and Executive Director for Operations
Autharity to Delegate Emergency Response Functions Emrit GC LI (NOTE 3) 12/31/88 NA
to 2 Single Commissioner
CONSOLIDATION OF NRC LOCATIONS
Achieve Single iLocation, Long-Ters farit G LI {NOTE 3) 12/31/86 L2
2 Achieve Single Localion, Interim forit Gl LI (MGIE 3) 2/31/8€ hA
TASE ACTION PLAN ITEMS
water Hammer (former USI) fmrit NRR/DST/GI8 NOTE Ma) i G&/30/8% A
Asymeetric Blowdown Loads on Reactor Primary (oolant farit NRR/DST/CIB MOTE 3a; 1 067 30/85 =10
Systems (former USI)
Westinghouse Steam Generator Tube Integr:ty (farmer US[) Emrit NRR/DEST7EMTB NOTE 3(a) i 12/31/68
CE Steam Generator Tube Integrity {(former US]) farit NER/DL ST/EMTE NOTE 31{a) 1 12731/88
BaW Steam Generator Tube Integrity {former USI® Emrit NRE/DEST/EMTB NOTE 2(a) H 12/31/86
Kark 1 Short-Term Progras (former USI) Emr.t NRR/D5T/GI8 ROTE 3(a3) i 06/30/85%
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Action
Plan ltewn/
issue No.

Al
A-17

A-18
A-19
A-20
A-21

A-22

A-23
A-73

A-2%
A-26

A2
A-28
A-26

A-30
A-31
A-32

A-33
A-34

A3
A-36
A-37
A-28
A-39

A-30
A-41
A-47

Mark 1 Long-Term Program (former U5])

Mark 1] Tontaimment Pocl Dyaneic lcads Loeng-lernm
Program {former U51)

Alws (former UST)

BWR fesdwater Nozzie Cracking (former USi)

Reactor Vessel Maiterials Toughness (former US!)
fracture Toughness of Steam Cenerator and keactor
Coolant Pump Supports {former ULI)

Soubber Dperability Assurance

Flaw Detection

Primary Coclant Sysies Decontamination ant Steam
Generator Chesical Clieaning

Steem Effects on BWR Lcre Spray Distribution

Svsteas Interactions in Muclear Power Plants ! former
{USl)

Pipe Rupture Design (riteria

Digita! Computer Protection System

Impacts of the {oal Fuel Cycle

Main Steamline Break Inside (ontainment - fvaluation of
fovirommential “onditions for Equipment Qualification
PWRk M2in Steamiine Break - Core, Reactcr Vessel and
Containment fullding Responszz

Contairnment Losk Testing

Gualification of Class 1f Safety-Related fquipment
{Tormer US1)

Non-Safety {oads on Class LE Power Sources

Rezactor Vessel Pressure Transiemt Protection {forme-
{us1)

Reload Applications

Increase in Spent Fuel Pool Storage Capacity
Ruclear Power Plant Design for the Reduction of
Yulnerability to Induscria) Sabotage

Adequacy of Safety-Related BC Power Supplies

RHE Shutdown Reguirements {former USI)

Hissile ffects

NEPA Review of Accident Risks

Instruments for Monitering Radiaticn and Process
Jariavles Buring Accidents

fdequacy of Offsite Power 5;stiess

Control ef Heavy Loads Nesr Spent Fuei (former US!)
Turtine Rissiles

Tornado Missiles

Determination of Safety Relief Vaive Poc! Dvnamic
Loads and Temperature Likits (former USI)

Seismic Design Criteria (former USI)

Leng-Terw Seismic Progras

Pipe Cracke in Boiling Water Reactors {fommer US!1)

Priority

tvaluation Division/

Enginesr

imrit
farit

fmrst
ta-it
Ferit
fmry

Farit
Matthews
Pittman

Emrit
fmrit

Emrit
Milstead

V'Moien
V'Mclen

Matthews
fmrit

Thatcher
Emrit

Colmar
Colmar

Sege
Emrit
Pittman

ViMelen

farit
fmrit
FPiitman
Sege

farit
Emrit
Coimar
Emrit

Branch

RUR/DST/GLB
NRR/DST/GIB

MRR/DST/GIE
MKR/05T/G18
HAR/DST/GIB
NRR/DST/GIB

RER/DE /MEB
NRR/DE /MTES
NRR/DE/CHEB

NRRADSI/CP
RES/DSIR/EIR

HRR/DE/MEB

RES/DSR/HFE
NRR/UGE/EREB
BRR/DS1/CSB

NRR/DSI/CSE

KRR/E51/C58
NRR/DST/GIB

NRR/DSI/PSB
HRR/DSY/GIB

NRR/DS1/CPB
KRR/DE . SGEB

RES/DRPS/RPS]

NRR/GS1/FSB
NRR/OST/GIB
NRR/DE /MTES

NHR/DS1/AEB
NRR/DS1/ICSB

NRR/DS1/7968
NRR/DS1/GI8
NRR/DE/MTER
NRR/DS1/RS8
NRR/DST/GIB

PES/DSIR/ELS
NRR/Di /Mi8
NRR/DST/CI8

Lead Office/

Safsty
Priority/
Status

NGTE 3(a)
NOTE 3ta)

NOTE 3{a)
ROTE 3(2)
NOTE 3(a)
NOTE 2{a)

NCTE 3(s)
DRoP
MOTE 2(b}

ROTE 3{a)
NOTE 3(b)

DROP
LI (NOTE S)
LT (WOTE S)
LOW

OROP

Rl (NCTE 5)
NOTE 3(a)

NOTE 3(a)
NCTE 3(a)

L1 (NOTE 5)
NCTE 3(a)
NOTE 3(b}

iZs

NCTE 3(a)
A-37, A-38,
8-68
EI(WOTE 3)
itF.2

NGYE 3(a}
NOTE 2{a)
DROP
0w
NOTE 3a)

ROTE 3(a)
NOTE 3(u)
NOTE 3(7}

Larest
Revision

B e e

[

i

o

Latest
Issuance
Pate

O&67Y3/8%
a6/ 3I0/85

06/ 30/6%
06/ 30/5%
06/30-85
U/ 30/85

0&/30/91
11730783
11/30/83

i1/36/83
12/31/8%

11/30/83
06/30791
11/39/22
11/36/83

11/36/83

1i/30783
06/30/85

1./30/82
0&/30/85

11/30/83
11/20783
12/31/9%

12/31/86
06/30/85
11/36/83

13739783
11/30/83

11/30/83
06/30/85
117/30/83
11730783

6/30/85%

12/31/8%
12/31/84
0&730/85

L]
Nes

081
NA

wm
N
v

£

-
N
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TASK 11.B: CONSIDERATION OF DEGRADED OR MELTED CORES IN SAFETY REVIEW

Tne cbjective of this task was to enhance public safety and reduce individual |
and societal risk by developing and implementing a phased program to include,

in safety reviews consideration of core degradation and melting beyond the
design basis

i ITEM 11.B.1: REACTOR COCLANT SYSTEM VENTS

This item was clarified in NUREG-0737,%* requirements were issued, and MPA
F=10 was established by DL for implementation purposes.

ITEM 11.8.2; PLANT SHIELDING TO PROVIDE ACCESS T0 VITAL AREAS AND PROTECT
‘EIFETV‘E&%T%&E&T‘?BE“56' - ENT OPERATION

This item was clarified in NUREG-0737,%* requirements were fssued, and MPA
F=11 was established by DL for implementation purposes.

ITEM 11.B.3: POST-ACCIDENT SAMPLING

. This item was clarified in NUREG-0737,%% requirements were issued, and MPA
F=12 was established by DL for inplementation purposes.

R i e

ITEM 11.8.4:  TRAINING FOR MITIGATING CORE DAMAGE

This item was clarified in NUREG-(0737, %% requirements were fssued, and MPA
F=13 was established by DL for fmplementation purposes.

ITEM 11.8.5: :gsgAzgu ON_PHENOMENA ASSOCIATED WITH CORE DEGRADATION AND FUEL
LTl

ITEM T1.B.5(1): BEMAVIOR OF SEVERELY DAMAGED FUEL

Items 11.6.5(1) and 11.8.5(2) were combined and evaluated together, |
DESCRIPTION

Historical Background

B — D S Y G a——
e L L e PR —

For a number of key severe accident sequences, there are critica) phenomenolog-
ical unknowns or uncertainties that impact containment integrity assessments
and judgments regarding the desirability of certain mitigating features. The

; phenomena fail into three broad categories: (1) the behavior of severely dam-

- aged Tuel, including oxidation and hydrogen generation; (2) the behavior of the
core-melt in its interaction with water, concrete, and core-retention materi.ls;

12/31/91 1.11.8-1 NUREG-0933
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Revision 3

and (3) the effect of potential hvdrogen burning and/cr explosions on contain-
ment integrity. Steam explosions were also to be considered in this category.
Previous work in these several areas received less attention since they related
Lo accidents beyond the design basis. At the time this TMI Action Plan item*®
was raised, RES was conducting major programs to support the basis for rulemak=
Ing and to confirm certain licensing decisions, Complementary efforts conducted
within NRR were to addresc specific licensing issues related to the subject
research

(1) Behavior of Severely Damaged Fuel

(¢) In-pile Studies: Fuel behavior research was to include in-pile
testing to help evaluate the effects of conditions leading to severe
fuel damage. Such tests were being performed in the INEL Power Burst
Facility (PBF) in FY 1983 and later in the ACRR at SNL and in the NRU
reactor at Chalk River National Lab, Canada. In the PBF, RES was to
perform a series of in-reactor fuel experiments to determine the
etfect of heating and cooling rates on damage to the bundla, rod
fragmentation, distortion, and debris formation. Fission product
release and hydrogen generation were also to he measured during the
testing. Separate effects studies were to be conducted on rubble beds
in the ACRR at SNL

(b) Hydrogen Studies: The objective of this work was to increase the
understanding of the formation of hydrogen in a reactor from metal-
water reactions, radiolytic decomposition of coolant, and corrosion
of metals, and to determine its consequences in terms of pressure-
time histories and hydrogen deflagration or detonation. This work
was also to include: (1) the preparation of a compendium of infor=
mation related to hydrogen as it affects reactor safety; (2) analysis
of radiolysis under accident conditions; (3) a review of hydrogen
sampling and analysis methods; (4) a study of the effects of hydrogen
embrittiement on reactor vessel materials; and (5) a review of means
of handling accident-generated hydrogen, with recommendations on
improving existing methods. Results of these studies were considered
in the resolution of Issue A-48, "Hydrogen Control Measures and Effects
of Hydrogen Burns on Safety Equipment," and were not considered further
in this issue.

(c) Studies of Postaccident Coclant Chemistry: The RES objective in this
area was the development of a relationship between fission product
release and fuel failure, and the improvement of postaccident sam-
pling and analysis techniques This was to be accomp)ished by the
investigation of fission product release in a variety of fuel failure
experiments.

(d) Modeling of Severe Fuel Damage: The effort in this area was the
development f models for fuel rods operating beyond 2200°F that
suffer a loss in geometry in order to compute extensive damage
phenomena (such as eutectic liquid formation, fuel slumping, oxida-
tion, and hydrogen generation, fission product release and interaction

12/31/91 1.11.8-2 NUREG-u933
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Revision 3

CONCLUS1ON

i<

Based on the factors considered above, this issue was given a high priority
ranking. However, after further evaluation by the staff, the issue was deter-
mined to be clearly within the realm of severe accident research and was
reclassified as a Licensing Issue.'192 The issue was pursued'®® a5 part of
SARP Issue L2, "In~Vesse! Core Melt Progression and Hydrogen Generation,”
documented in NUREG- 1365, 1442

ITEM 11.8.5(2): BEWAVIOR OF CORE<MELT

This item was evaluated in Item 11.8.5(1) above and determined to be a high
priority. However, after further evaluation by the staff, the issue was
determined to be clearly within the realm of severe accident research and

was reclassified as a Licensing Issue. '19% The issue was pursued'®*! a5 part
of SARP Tssue L2, "In-Vessel Core Melt Progression and Hydrogen Generation, "
documented in NUREG-1365, 1382

ITEM 11.B.5(3): EFFECT OF HYDROGEN BURNING AND EXPLOSIONS ON CONTAINMENT STRUCTURE
DESCRIPTION

Historical Background

TMI Action Plan Item 11.8.5 called for research into the phenomena associated
with severe core damage and core melting.** Item 11.8.5(3) addressed the
effect of hydrogen burns and/or explosions on containment integrity.

Safety Significance

Whereas Items I1.B.5(3) and 11.6.5(2) dealt with (among other things) the gener-
ation of hydrogen via radiolysis, meta)-water interactior, interaction of a
molten core with concrete, etc,, Item 11.8.5(3) was concerned with effects
on the containment of the burning and/or detonation of this hydrogen. 1If the
containment retains its integrity, even a severe accident resulting in a damaged
or molten core produces relat’vely low offsite consequences. Item I1.B.5(3)
also included the effect of steam explosions. Again, the emphasis here was not

in preventing the explosion but, instead, in maintaining containment
integrity.

Possible Solution

Most of the work on Item 11.8.5(3) was couched in terms of a stronger con-
tainment.

PRIORITY DETLRMINATION

Item I1.8.5(3) was, to a large extent, cimilar to Issue A-48, "Hydrogen Control
Measures and Effects of Hydrocen %urns an Safety Equipment." [Issue A-48 was
somevhat more general in that ‘¢ included the effects of a hydrogen burn ot

12/31/91 1,11.8-6 NUREG-0933
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. 200 man-rem/reactor
$15M/reactor

= 13 man-rem/$M
CONCLUSION

The public risk estimate for this fssue was significant even for dry contain-
ments. Because of the difficulty in determining a cost-effective solution,

the issue was given a medium priority ranking. However, after further evalua~
tion by the staff, the issue was determined to be clearly within the realm of
severe accident research and was reclassified as a Licensing lssue. 1192 The
fssue was pursued' *! as part of SARP lssue |3, "Hydrogen Transport ana Combus-
tion," documented in NUREG-1365, 1382

ITEM 11.8.6: RISK REDUCTION FOR OPERATING REACTORS AT SITES WITH WIGH
POPULATION DENSTTTES

-

Historical Background

This TMI Action Plan {tem*® involved the review of operating reactors in areas
of high population density to determine what additional measures and/or design
changes could be implemented that would further reduce the probability of a
severe reactor accident, and would reduce the conseguences of such an accident
by reducing the amount of radioactive releases and/or by delaying any radio-
active releases, and thereby provide additional time for evacuation near the
sites.

Risk studies were completed “n 198] for the Zion and Limerick sites and in

13982 for Indian Point. Although risk assessments of other sites were conducted
by other NRC programs e.g., Nationa) Reliability Evaluation Program (NREP), no
further rick studies were envisioned as part of thic issue. Further efforts
directed towards this issue were review of the analyses and the possible impie~
mentation of site-specific fixes to reduce the risk at these sites. Special
hearings were scheduied in FY 1982 to review possible design changes for Indian
Foint and fellow-up work in connection with the accepted fixes was anticipated
following these hearings.

safety Significance

Concern existed over the potentia! for above-average societal risk due to
accidents at reactor sites located near regions of high population densities.

Possible Solutions

As mentioned above, hearings were scheduled on possible fixes at the Indian
foint site to raduce risk. The actual fixes that resulted from these hearings
were unknown at the time of this evaluation. Navertheless, it was assumed that
fixes would be made to recuce the likelihoed of the most dominant accident
sequences contributing to the frequency of coyre-melt accidents.

12/31/91 1.11.8-8 NUREG-0933
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Other Considerations

Another factor thatl was considered in this issue was the accident avoidance
cost, estimated to be approximutely $1IM, which would result in a potential
cost saving of §7M, considering the $4M implemenlation costs

CONCLUS LON

Based on the above value/impact score, this i1ssue was given a high .riority
ranking. A staf! review of PRAs submitted by Lhe affected licensees was used

Lo identify the strengths and weaknesset« of the various plants and to assess

the risk associated with their uperation. A special adjudicatory proceeding

was held from 1982 to 1983 during which time the issues regarding continued
operation and risk of the Indian Point pliants were heard. Following these
hearings, the Commission concluded that neither shutdown of Indian Point Units 2
or 3 pnor imposition of additional remedial actions beyond those already imple~
mented by the licensees were warranted, %°°

The staff aiso reviewed the Zion PRA and concluded that the risk pesed by the
Zion plants was small. The dominant contributors tc severe accidents at Lhe
lion plants were examined and the staff recommended that: (1) the integrity

of the two motor-operated gute vaives in the RHR sustion Yine from the RCS be
checced each refueling outage; and (2) the diesel-driven containment spray pump
be modified so that it could be capable of operating without AC power, %0°

Thus, this item was RESOLVED and new requirements were estabiished. OL/NRR

was responsible for managing the implementation of the above recommendations, ®9%

ITEM 11.8.7: ANALYSIS OF MYDROGEN CONTROL

DESCRIPTION

The TMI-2 accident resuited in a metal-water reaction which involved hydrogen
generation in excess of the amounts specified in 10 CFR 50.44. As a result, it
became apparent to the NRC that additional hydrogen control and mitigation
measures would nave to be considered for all nuclear power plants.

The purpose of this TMI Actien Plan item®® was to establish the technical basis
for the interim nydrogen control measures on small containment structures and
to establish the basis for covtinued operation and licensing of plants, pending
long-term resolution of the - drogen control issue. The long-term resolution
of this issue was accomplished by rulemaking as part o7 Item I1.8.8. A final

rule was published on December 2, 1981 requiring inerting of the smal) BWR MARK I

and 11 containments. In addition, based on Commission guidance, interim
hydrogen control systems were reguired as a licensing condition for the inter-
mediate umeé ice condenser and MARK II1 containments. A proposed rule was
publish. = on December 23, 1981 (Federal Register 46 FR 62281) which required
thesc systems for the intermediate volume containments. Except for pending CP
and ML appiications, no additional! requirements for hydrogen control or hydro-
gen analyses were imposed at that time for large, dry containments. However,
the proposed rule required that dry containments be analyzed to determine their
ability to accommodate the release of large quantities of hydrogen (75% metal-
water reaction). Also, hydrogen control requirements were c¢stablished as part
of the final Near Term CP and ML Rule published on January 15, 1982.

12/31/91 1.11.8-10 NUREG-0933
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. Hydrogen Contrel Rule that was approved by the Commission and published in the

Federal Register on January 25, 1985.%97 The severe accident portion of tha
's5ue was addressed in April 1983 py a Policy Statement that set forth the Com-
mission's intentions for rulemakings and other regulatory actions for resolving
sartety issues related to reactor accidents more severe than design basis acci~
dents (48 FR 16014). C(ertain severe accident technical issues identified under
the discussion of long-term rulemaking were to be dealt with for future and
existing plants through procedures and ongoing severe accident programs identi-
fled in the Policy Statement and cescribed more fully in Chapter 1V of
NUREG-1070.%Y% Thus, with the issuance of the rule on h{drogen control, this
item was RESOLVED and new requirements were established. %0%
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Cost Estimate

Industry Cost: The cost was estimated to be the same for both sem) -automatic
and fully-automatic switchover at all affected PWRs. The estimates for TS,
maintenance procedure, and operating procedure changes were taken from
NUREG/CR-4627.%%! The implementation costs were calculated as follows:

Design/QA = B man-weeks
Install/Calibrate/Test Equipment = 1 man-week
Safety Analysis = B man-weeks
T5 Changes = 16 man-weeks
Training = 8 man-weeks
Hardware (New Controller/Logic Module) = $5,000

Revise Uperating and Maintenance Procedures = $7,800

Thus, the total estimated cost was $110,000/plant, based on 41 man-weeks at
$2,270/week and a fixed cost of $12,800.

Operation and maintenance of the possible solutions were estimated to requi e
an additional 1 man-week/RY. Over the average remaining operating life of 28.8
years, and at a discount rate of 5%, this cost was estimated to be
$34,000/reactor.

NRC Cost: It was estimated that 1 man-year of contractor effort will be
required to research potential design changes and prepare a regulatory
analysis. A project manager will be required at 10% of the contractor cost.
At an estimated cost of $100,u00/man-year, the contractor and project manager
cost was estimatad to be $110,000.

Eight man-weeks will be required to review and evaluate each plant's design,
safety analyses, QA documentation, TS changes, and procedure changes. With an
assumed labor cost of $2,270/week, this cost is $18,000/reactor,

Total Cost: The total industry and NRC cost associated with the possible
solutions to this issue is $272,000/reactor.

Value/Impact Assessment

Separate value/impact scores were calculated for the semi-automatic switchover
and the fully-automatic switchover possible solutions.

(1) Semi-Automatic: S = 125 man-rem/reactor
0.272M/ reactor

460 man-rem/3M

t

(2) Fully-Aitomatic: § = 130 man-rem/reactor

$L.272M/reactor

478 man=rem/$M

12/31/91 3.24-3 NUREG-0933
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Qther Considerations

Since much of the work will be in radiation zones, a significant occupational
dose will occur. The dose rate was assumed to be 2.5 millirem/hr for work
outside containment.®* The occupational dose was assumed to be the same for
both possib'e solutions. The i.plementation dose was calculated at 0.5
man-rem/reactor and total ogeration and maintenance dose at 0.6
man-rem/reactor. This results in a total ORE of 1 man-rem/reactor.

CONCLUSION

Based on the value/impact score and the potential risk reduction for PWRs with
manual switchover, this issue was given a MEDIUM priority ranking. Furthermore,
since the uncertainties in the assumptions and analysis are very large, a more
extensive study than is possible in a prioritization would be required to resolve
this issue with reasonable confidence in the conclusion. Therefore, resources
should be allocated to obtain more reliable estimates of equipment reliability,
human error rates, and competin? risks and, thereby, resolve this issue in a
?efini{g;eBmgnner. The resolution of this issue will address the concern of

ssue -
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ISSUE 29: BOLTING OEGRADATION OR FAILURE IN NUCLEAR POWER PLANTS

DESCRIPTION

Historical Background

Prior to 1981, the number of bolting-related incidents reported by licensees

was on the increase. A large number of these were related to primary pressure
boundary applications and major component support structures. As a result,

there was concern for the integrity of the primary pressure boundary in operating
plants and the reliability of the component support structures following a LOCA
or earthquake. This issue was identified by the ACRS, 1384

There are numerous bolting applications in nuclear power plants the most crucial
of which are those constituting an in“egral part of the primary pressure boundary
such as closure studs and bolts on reactor vessels, reactor coolant pumps, and
steam generators. Failure of these bolts or studs could result in the loss of
reactor coolant that could jeopardize the safe operation of the plants., Other
bolting applications, such as compenent support and embe dded anchor bolts or
studs, ure essential for withstanding transient loads created during abnorma)

or accident conditions. A report summarizing bolting failure experience was
issued by DL/NRR. 184

Safety Significance

At the time of this evaluation, there had been a total of 44 reported bolting
incidents most of which were discovered either during refueling outages or
scheduled 151 or maintenance/repair outages. These incidents had no immediate
impact on public health and safety since they had not resuited in any accident.
However, degradation or failure of such studs and bolts constitutes a reduction
in the integrity of the primary pressure boundary.

Concern was compounded by the fact that there was no reliable NDE method to
detect the cracking or degradation of bolts or studs resulting from the principal
modes of failure: stress corrosion, fatigue, erosion corrosion, and boric acid
corrosion. Visual examination was the only reliable method to discover degrada-
tion by boric acid corrosion or erosion corrosion. In almost 811 cases, this
required disassembly of the component in order to inspect the bolts or studs.

If there is no clear evidence of boric acid leakage to the surroundings, bolting
degradation by boric acid corrosion can potentially he undetected until the bolts
or stud: completely fail. Under the existing ISI program, visual inspection of
bolts was not a mandatory reguircment and UT inspection was not required on
pressure-retaining bolts or studs with diameters less than 2 inches. A major
accident such as a LOCA could conceivably occur due tu undetected extensive
bolting failure of the primary pressure boundary.

Possible Solution

Because bolting has a wide range of cpplication in nuclear power plants, there
is no simpie solution to the problem. Therefore, in ovder to minimize the
potential bolting problems in new power plants, improvements in one or all of

12/31/91 3.29+1 NUREG-0933
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plain} meteorology were assumed, Iherefore, the estimated public risk was 3.5
x 10 man-rem/RY. For 43 plants with an average remaining lifetime of 30
years, the potential risk reduction was 4.5 x 10° man-rem.

Cost Estimate

Industry Cost: The proposed fix could vary considerably depending on the type
and depth of solution sought. However. the most probable fix was to visually
inspect bolts or studs using an improved UT inspection technique and a more fre-
quent inspection schedule. This represented an increase in surveillance and
would require extra effort during each plant refueling outage. Because of the

wide variety of uses of studs and bolts for safety functions in nuclear plants,
the actual cost would vary greatly.

Based on the information provided,®* an interim and simple fix would be to
inspect studs ard bolts only on componerts that had been opened for inspection
or maintenance during a refueling outage. This would require a minor increase
in surveillance and would not require an extension of outage time. It was esti-
mated that 3 man-weeks/plant of extra effort would be required per 18-month
refueling scheduie and 40 man-weeks/plant to allow for administrative overhead.

At $100,000/staff-year, the cost (C) of the increased surveillance over the 30-
year life of a plant was given by:

(]
)

= S[Lé)(30/éés) - 40](0.1)M/react.or

$0.2M/reactor

If, however, each piant was required to inspect 10% of the bolts or studs in
primary system components ner refueling outage, whether open for inspection or
not, then based on an 18-month refueling schedule, each plant will have inspected
200% of its bolts or studs over its 30-year lifetime. (This inspection frequency
should detect any bolt degradation tnat might occur.) This would represent an
increase in surveillance and would require an extension of outage time by 1.5

working days. At $300,000/day for replacement power, the total cost (C) over
the plant life was given by:

C

$(30/1.5)(C.3)(1.5)M/reactor
$9M/reactor.

i

NRC Cost: NRC costs per reactor were negligible in comparison to industry cosis.

Value/Impact Assessment

(1) For inspecting bolts on disassembled components only, the valua/impact
score was given by:

¢ = 4.5 x 10° man-rem
$(0.2)(43)M

53,000 man=-rem/$M.

il
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(2) For inspecting 10% of the bolts, the value/impact score was given by
_ 4.5 x 105 man-rem

L YR TC 53]
= 1,160 man-rem/$M,

Uncertainties

The uncertainties in the estimates of accident frequencies and consequences were
such that, if they lowered the value/impact score by an order of magnitude, the
score wculd stil) be above a threshold that would warrant resolutio of the
1ssue.  As the cost estimates increase for specific solutions {particularly

when plant shutdown or extended shutdowns are recuired), the value/iapact

scores decrease and coulu affect the priority ranking. If the cost estimates
associated with inspecting 10% of the bolts are off by a large factor, the
potential risk reduction would still be sufficientiy high to maintain a high
priority ranking.

Other Considerations

A secured reactor primary system pressure bou: dary, which depends on the
integrity of the system's piping and cemponent: 1is an integral part of the
"defanse-in~depth" concept embodied in the design of nuciear power plants to
protect against a core-melt. Also, some safety system functions rely on a
secured pressure boundary to prevent or mitigate the consequences of an event,
Accordingly, inspection of 10X of the bolts per refueling outage (200% over
the lifetime of the plant) provides assurance that the primary system pressure
boundary will not be breached by failed bolts or studs.

Wnen the averted costs of cleanup following a LOCA are considered, the value/
impact scores calculated above become more favorable. It was estimated that

the avertad occupational dose of inspection versus reduction due to accident
dose would fall between a PWR-8 or PWR-9 event and a PWR-1 to PWR-7 event. This
represented an averted dose between 2,400 to 8,000 man-rem.

CONCLUSION

Based on the above value/impact scores, this issue was given a high priority
ranking. In resclving the issue, the staff took into the consideration previous
actions taken by the NRC to address the concerns related to threaded fasteners:
Bulletin Nos. 82-02,1129 87-02,138% and §9-021388. Information Notice Nos.

86-2£ 1393 gg-22 1390 gg.58 1391 and §9-70139%2. and Generic Letter Nos.
87-021%87 and 88-(5. 1386

The staff's regulatory analysis, NUREG-1445 1398 rovad to be inconclusive
regarding a mandatory program on safety-related b.lting for ogerating plants.
The staff's technical findings were documented in NUREG-1339139% which endorsed
the recommendations of independent studies performed by the industry Joint Task
Group on Bolting. This group was set up by AIF, EPRI, and the Materials Proper=
ties Council and its studies resulted in EPRI WP-5769, “Good Bolting Practices,"
and three EPRI video training tapes on "Pressure Boundary Bolting Problems."

The staft concluded that leakage of dolted pressure joints was possible, but
catastrophic ROFB joint failure that could lead to significant accident sequences
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was highly uniikely. This conclusion was based on: (1) operating experience;
(2) actions taken through bulletins, generic letters, and information notices;
and (3) proposed inaustry actions. Generic Letter No. 91-17'38% yas issued to

licensees to: (1) implement the fndustry bolting integrity nrogram, as pre-
sented in the EPRI report and video tape.; and (2) continue actions in accordance
with commitments made in response to NRC generic letters and bulleiins. Thus,
this issue was RESOLVED and no new requirements were established. However, in
order to improve the review of future plants and significant modifications to
operating plants, the staff recommended that a new SRP!! Section be developed

to codify existing guidance and industry recommendations.1394
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ISSUE 38: POTENTIAL RECIRCULATION SYSTEM FAILURE AS A CONSEQUENCE OF INGESTION
OF CONTAINMENT PAINT FLAKES OR OTHER FINE CEBRIS

DESCRIPTION

Historical Background

This issue was identified®®® when AEOD expressed concerns about the use inside
containment of a particuiar polymer coating that could flake off and fail when
subjected to DBA conditions. In addition to the concern for paint flakes, AEOD
4150 raised concerns about fibrous insulation and other debris that could pass
through sump screens, but could not pass through the more restrictive clear-
ances present in systems that take suction fom the containment sump during the
recirculation phase of accident mitigation.

Safety Significance

Potential safety concerns stemming from the presence of paint debris in the
containment building during a LOCA include the following: (1) blockage of con-
tainment emergency sump debris screens; (2) blockage of containment building
spray system nozzles and system flow passages associated with residual heat
removal/safety injection systems and their equipment; and (3) degradation of
ECCS performar~e by the entrainment of fine particles of paint debris. This
issue is applicable to all plants.

Possible Solution

In the resclution of Issue A~43, the staff evaluated the performance of the
containment emergency sump in providing a clean, reiiable source of water during
a LOCA and during long-term recirculation following a LOCA. Specifically, the
evaluatien included analysis of the transport of fine debris.

In its application to operatc Comanche Peak Steam Electric Station, Units 1 and
2, Texas Utilities Electric Company (TUEC) performed an analysis in support of
its request to amend its FSAR to eliminate the commitment that coatings inside
the reactor containment building be qualified. This analysis considered the
potential for, and effects of, debris biockage of the containment building
emergency sumps. TUEC followed the guidance and methodoiogy develnped by the
staff in the resolution of Issue A-43 and concluded that debris generated by
the failure of all coatings inside the containment building under DBA condi-
tions would not unacceptably degrade the performance of post-accident fluid
systems. The staff's SER on the TUEC analysis was published in Supplement

No. 9 to NUREG-0797. 1332

CONCLUSTON

The general concerns of sump blockage were addressed in the technical findings
reported in NUREG-0897,1957 the revisions to Regulatory Guide 1.82,105¢ gRp!
Section 6.2.2, and Generic Letter 85-22 '95% The TUEC analysis provided datal®®?
en the significance of containment sump blockage caused by paint flakes or other
fine debris. Thus, this issue was DROPPED from further consideration as a new
and separate issue.
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fFor both the uppor and lower t I calcolations, it was assumed that the depen-
dence is unity, i.e., that the low-pressure injection systems will fail, given
an uniselated line break.

If, during the accident condition described, the core is maintained covered by
the feedwater system, the steam mass flow generated by decay heat should lower

to a point that would permit the closing of an isolation valve. One means avail-
ablz would be electrically closing the isolativn valve inside the containment ;
the other means available would be manually closing one 0 the isolation valves.

If the steam flow forces [revent the initial closure of the isolation valve, the
motor cootrol breakers will likely trip from the vvercurrent condition befure
motor dénage can occur. Further, the isolation valve inside containment will
not have heen exposed to the steam environment from the vroken line. Resetting
the motor control breaker would ther permit energizing the valve moter and clos-
ing the isolation valve from the control room.

The second method available was to close cne of the isolation valves by manuai
actuation of the hand crank. This would require suiting the operator in special
garments and possibly using an airpack. Due to the expected high temperature

In the torus compartment, the isolation valve inside the containment would be
the valve most likely closed.

NEDO-24708A%27 anaiyzed an unisonlatable 0.5 square-foot steam line break inside
containment, which approximated a break of the 10 in.{0.55 ft2) HPCI steam 1ire
from the time «f the break up to the time that the low pressure systems would
begin injection (225 seconds). The analysis alse included the water injected
by the RCIC, but this should be minimal.

The 0.5 square-foot line break mode] predicted that the system pressure will fall
below 300 psia at approximately 210 seconds after the break occurs. The water
level will still be above the core and the condensate and the condensate booster
pumps can be used (for those systems having & turbine-driven feed pump) to sup-
ply feedwater to the reactor. For those feedwater systems having motor~driven
feed pumps, the feedwater system can supply feedwater continuously following the
reactor trip. With the feedwater system providing cooling water, the fuel wil)
resain covered until a HPCY isolation valve is ciosed and the RHMR system is
restored to operation,

It was calculated that 12,500 gallons/hour of water at 94°F will be converted

to steam at 212°F in absorbing the decay heat from the fuel. At this rate of
consumption, a 500,000 gallon condensate tank could be emptied in 40 hours. In
order to maintain adequate coolant for the extended time period, the vacuum must
be restored in the condeaser and the decay heat dissipated using the condenser.
This will also necessitate using the auxiliary boiler to provide steam for the
gland seals. Having the condensers available will reduce the steam pressure in
the reactor, thus reducing the amount of steam that will be discharged through the
broken HPCI steam supply line and decreasing the consumption of water from the
condensate storage tank. This action will also lower the amount of heat and
humidity being dumped into the torus compartment.

The probability of the loss of the feedwater during a 168-hour interval, the
time assumed necessary to restore the RHR system following a HPCI steam supply
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40,000 man-rem total. Thus the maximum risk reducticn associated wiih this
issue was estimated to be . 500 man-rem.

Cost Estimate

Industry Cost: Implementation of the proposed change tu leave the outboard
Tsolation valve closed was estimated to be 2.5 man-years. This included:

(1) an engineering review of the logic far HPCI initiation to assure that the
valve will be commanded open and wiil nroperly isolate if required; (2) prepara-
tion of changes to procedures (normal and emergency); (3) revision to n~perator
training covering the change; {4) revision to the FSAR; (5) license amendments;
and (£) hardware changes. No added mcintenance costs weve anticipated. No
hardware costs were assessed to add a byypass line becruse it was believed that
most reactors already had this feature. 't * average cost of $100,000/man-
year, the total industry cos! was estimatei to be $€&, 75M.

NRC Cost: The NRC cost was estimated to be 1 man-month/=eactur or $210 000 for
all reactors. However, there was at least jne reported instance in which the
isolation valve could not be opened under pressure; this occurrence was reported
in AEOD/T420,%2% If these valves would have to be modified to open under
pressure, the costs would be much greater,

Performing qualification tests on a selected sample of RWCU isolation valves

and actuators and demonstrating, by analyses, that the cthe valves and actuater
combinations will perform satisfactorily were estimated to cost $IM. If actuators
have to be replaced, this would add tc thoe costs.

Total Cost: The total industry and NRC cost associated with the possible
solution was estimated to be $7.96M.

Value/lmpact Asse sment

Based on a potential risk reduction of 51,500 man-rem and a cost of $7.96M, the
value/impact score was given by:

¢ = 51,500 man-rem

6,500 man-rem/$M

Qther Considerations

The occurrence of the analyzed event would result in the loss of one defense
layer (containment). Other considerations, which in individua) cases may reduce
the risk associated with this issue, include the absence of ventilation openings
or open doors between the torus compartment and the pump rooms. The absence of
these openings reduces the common cause failure potential of the RHR/LPCI, RCIC,
and core spray systems with the HPCI steam supply line break. Consideraticn
should be given to reducing the risk if the isclation valves were selected
based on the requirement t2 close under line break/steam mass flow conditions.
This concern could be eliminated if it could be shown by test or from actual
application that valve operation was verified under loads equivalent to line
break conditions
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considered was 28 2 years, bLased on the original 40-year license. However, it
was assumed that 75% of these plants will have their licenses extended for an
additional 20 years and, therefore, the total remaining operating 1ife «f these
plants was assumed te be 432 RY.

Freguency Estimate

The initiating transient of concern involves an increase in feedwater flow to
e or more loops. If the increased feedwater flow continues, e.g., if the
steam generator high-ievel detection system fails, feedwater control valves
fail, or the main feedwater pump fails to trip, the steam generator water

level may exceed the aspiraior port level. The resultant backflow of feedwater
through the aspirator ports may then result in a SGTR or steam generator shell
failure accident. The accident sequence developed by PNL®* to model the effects
of the proposed solution preduced the following results:

(1) The average frequency of increased feedwater flow for BAW plants was
developed in Section 1.0 of NUREG/CR-38627'%8 t5 he 0.13 transient/RY

(2) The probability of failure on demand to reduce main feedwater flow
(product of undetected failure of steam generator high-level trip
and operator failure Lo terminate the overfeed event) is
(D.047)(0.7) = 0.033

(1) The probability of an SGTR, given an overfill event, is 0.027

(4) The probability of steam generator she!l failure (S5G5F), given an
overfill event, s 0,027

(3) The sum of the conditional probabilities of SGTR and SGSF is 0.054

(6} The probability of a failure on demand to mitigate the SGTR or SGSF
(estimated from core-meit frequency from SGTR seguences divided by
tae SG(R initiating event frequency) is (2.7 x W™8)/(8.6 x 107%) =
3.14 x 1074

(7) The resulting base case >ccident sequence frequency was estimated to
we {(0.13/RY){0.033)(0.054)(3.14 x 16°%) = 7.27 x 10"%/RY

The effects of an enhanced testing and inspection program for stear generator
level instrumontation and feedwater controls was assumed to reduce the condi-
tional provabliity of failure to reduce main feedwater flow, given s feeawater
overfeed eve~t, to 0.011/demand. Therefore, the adjusted case accident
frequency is [(0.011)/(0.033](7.27 x 10°8)/RY = 2.43 x 10" %/RY. Thus, the
reduction in core-meit frequency wa» estimated to be (7.27 x 10°8)/RY -

(2.43 x 107%)/RY = 4.8 x 10 R/Qv.

Consequence Estimate

Containment failure probabilities and correspcnding dose consequences were then
combined with the accident frequencies to calculate public risk. The base case
and adjusted case risk was calculated by PNLSY to be 0.2 and 0,066 man-rem/RY,
respectively. Based on a total operating l1ife of 432 KY, the potential risk
reduction for atl affected plants was determined to be S6 man-rem,
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It was concliuded in NUREG-1289!°F* lution of Issue A-4% could
achieved on a plant-specific basis; this is being implemenied as part of the Pt
process. Licensees were directed to identifv decay heat removal vulnerabilities
and to determine if cost-effective solutions to these vulnerabilities could be
achieved,

LAl et only be

In addition to this concern being addressed in part by resolution of Issuves A-17,
A-44, and A-45, IPFs currently underway by each licensee are expected to search
for vulnerabi'ities stemming from support system failures. Jt is expected that
these 1PEs, when completed, will contain dependency tables (or othur similar

‘ wethods of displaying dependencies) that identify dependencies between initiating

4 events and mitigating functions or systems. It is also expected that licensees

| will move expeditiously to cerrect any identified vulnerabilities that warrant
correction in accordance with Generic Letter 88-20, 139X

(2) A0Ts and LCOs: This concern relates to the fact that ADTs and LCOs may be
derived from the results of DBA analyses; 1f the DBA analyses a»e inadequate,
then the ADTs and LCOs may also be inadequate. Since 1t is not uncommon for a
plant to have several components out of service at the same time, the potential
exists for operation of a plant in a dangerous configuration in which two or
more components that appear in the same accident sequence are out of service.
The concern fncused on vutages for diverse components that are not necessarily
in the same safety systom, such as simultaneous outage of valves in the high
pressure injection system (MPIS) and the low-pressure injection system (LPIS).

This concern deals with AOTs for components and the possibility that a plant

may be operating one active component failure away from core damage. A large
fraction of the potential core damag> probability and public risk reduction
associated witn this concern would be associated with removing vulnerabilities
associated with the component outages. AOTs and (COs were addr-~ssed in lssue 117
where the approach to evaluating the ¢ inge in core damage probability was to
remove the test/maintenance unavailability from basic events .n each cul set
that contained multiple test/maintenance outage terms. This analysis assumed a
scenario which preciuded the possibiiity that a planl could be operating at full
power with vital equipment in different ESF systems down for maintenance, and
effectively removed the vulnerabilities associated with A0Ts and LCOs on compo~
nents in different £5F systems wnd in redurdant divisions of each ESF system,
Issue 11/ war not pursued separataly because its safety concern was addressed

as part of the staft's Technical Specification Improvemert Program (TSIP). In
addition, as part of the !mplementation of the Maintenance Rule,'®3® Jicensess
should make an assessment of the tota)l plant equipment that is out of service
dui'ing power operation., This assessment is to ensure that the objective of pre-
venting failures by performing maintenance s appropriately balanced against the
objective of minimizing unavailability.

(3) High Probability Common Cause Failures: Issue A-17 addressed, amony other
things, the potential for coimmon cause evenls involving systems/components that
share physical connections or spatial configurations, or could cause operator
errors that may result from operation disinformation or inhibition of an opera-
tor's ability to respond to a malfunction. '23% An example that was addressed

in the Issue A-17 analyses wa¢ a high-enerqy 1ine break and the possibiiity that
adverse environmental conditions resulting from sucn an event could induce fail-
ures in one or more safety systems designed to respund to the event. This is

an example of the spatially-coupled system interaction., Other examples include
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divigions of vita) plant equipment This conclusion was supported by the
results of a number of recent PRAs, including NSAC-60%%% and the PRAs prepared
i support of NUREG=1150,19%1 in which no accident sequences initiated by single
human errors were found to contribute significantly to core damage probability.

CONCLUS1ON

Since this issue was raised, all the safety concerns nave been or will be ade-
quately addressed in Lhe resoluticn of Issues A-17, A-44, A-45, and A-47, the
evaluation of Issue 11 ‘e IPE program, and the Maintenance Rule. Thus, this
fssue was DROPPED as ¢ «. nd separate issue.
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ISSUE 128: ELECTRICAL POWER RELIABILITY

DESCRIPTION

Following the NRR reorganization in November 1985, DSRO/EIB was responsible for
resolving three issues that were directly related to onsite electrical syslems:
Issue 48, "LCO for Class 1E Vital Instrument Busas in Operating Reactors";

Issue 49, “Interlocks and LCOs for Class 1 Tie Breakers"; and lssue A-30,
"Adequacy of Safety-Related DC Power Supplies ® 1In an effort to provide a more
integrated approach to resolving these three issues, DSRO formulated a program
to combine the issues into one generic issue.'“! 1In addressing this issue, the
staff was to consider NRC endorsement of 1EEE Standards 603 and 308 with possible
revisions to the related Regulatory Guides. An, revisions to Regulatory Guides
resulting from this issue could impact future nlants.

Issue A-30 was initiated because of concerns regarding the reliability of nuclear
plant DC battery systems and the ability of plants to safely shi't down in the
event of a common mode failure or multiple failures of redundant systems. This
concern resulted in a study of the safety-related DC power supplies at operatin
nuclear powe= plants. The results of this study were presented in NUREG-0305'¢
which recommended that a guantitative reliability assessment of DU power

systems be performed to identify and provide a basis for any changes in licensing
criteria.

A reliability assessment was performed and documented ir NUREG-0666.1%4 The
dominant failure modes identified in this study involved: (1) the inability of
batteries to provide sufficient power to Class 1f instrumentation and controls
buses upon loss of AC power to the battery chargers; and (2) operational, test,
or maintenance ervors that could result in the loss of multipie DC divisions.
Monitoring provisions and procedures for preventing these occurrences were
developed by the staff and presenteu in NUREG reports, Information Notices, Bul-
leting, and STS. Two of these provisions were adopted in industry standards:
IECE-450, "IEEE Recommended Practice for Maintenance, Testing and Replacement f
Large Lead Storage Batteries for Generating Stations and Substations," and [EEE~
946 "Recommended Practices for the Design of Safety-Related DC Auxiliary Power
Systems for Nuclear Power Generating Stations."

Issue 48 was identified when it was found that some nuclear power plants lacked
administrative controls or 1§ governing operational restrictions for their Class
1E 120V AC vital Instrument Buses. These restrictions are required to ensure
compiiance with GOC 17, 21, 34, and 35 of 10 CFR 50, Appendix A. During repair
or maintenance activities on bus power sources or inverters, one or more of the
normal or ajternate vital instrument bus power sources could be removed f.om
service indefinitely. This condition could lead to the loss of more than one
vital instrument bus in the event of a single failure or loss of offsite power.

Issue 49 was identified as a result of an incident at the Point Beach Nuclear

Plant. The licensee reported to the NRC that a manual ly-operated tie-treaker
betwesen redundant safety buses, which had been closed during a plant outage in
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order to facilitate maintenance wilhoul interrupting power to affected systems,
remained closed for a period of § weeks after the plant returned to operation.
In the event of # loss of normal AC power, Lhe diesel generator output breakers
would have been prevented from closing, as a result of the tie-breakers being
closed,

CONCLUSION

This issue was given a high priority ranking and resolution vas pursued based
On the separate evaluations of Issues 48, 49, and A-30.

To address lssue A-30, Generic Letter No. 91-061499 was issued '0 request
licensees to respond to 9 questions that were developed to fach, itate staff
determination of licensee implementation of existing recommendations. These
recommendations included provisions for monitoring DC systems, test procedures,
and operating procedures. The recommendations were identified from a number of
previous and ongoing actions including industry standards, INPO recommendat ions
51§, and existing licensing practices. In the generic letter, the option was
provided for licensees to supply information as part of the IPE. The actions
described in the letter were not considered to constitute a backfit but only
involved information gathering, in accordance with 10 CFR 50.54(f). Follow-up
NRC actions, if necessary, would be pursued on an individual plant basis.

Issues 48 and 49 were addressed in Generic Letter No. 91-11,'%90 jesued to licensees
to certify that they either have impiemented 15 or administrative controls con-
forming to the guideiines in the letter, or to justify why such controls may not

be required. Any modification (e.g., procedural changes) performed to complete
implementation would be considered a bachfit to be performed as a compliance

matter. This precluded evaluation of the need for controls as part of the 1PE

a5 an acceptable alternative to responding to Generic Letter No. 91-11, 1400

However, the option to further evaluate certain aspects (such as the optimum

length of time for allowing outage of equipment) as part of the IPF was stil)
provided.

The staff's technical findings were published in NUREG/CR-5414. 1401 Thus, this
issue was RESOLVED and requirements were issued. 1492
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Possible ;olu&jggﬁ

The possible rolutions to reduce the public risk from a loss of the ESW system
were: (1) provide a third ESW pump/plant; (2) provide an additicnal swing pump
that is shared between units: and (3) medify TS governing the LCO for the ESW
pumps

PRIORITY DETERMINATION

Ihe service water cooling system is used to remove heat from essential and non-
essential equipment. Under accident conditions, the non-essential heat loads are
isolated and the ESW system provides cooling only to essential equipment for
plant cooldown and post-accident operations. At multiplant sites, the ESW sys-
tems for each plant are crosstied with double isolation valves that are hormally
rlosed,

ESW Success Criteria:  The success criteria for the ESW systems in providing
adeqguate cooling capability during normal, accident, and post-accidenc condi-
tions are plant/design specific. The ESW vulnerabilities will depend on the
plant configurations, numbers and the capacities of the ESW pumps, and equipment
ESW cooling dependencies. Because the success criteria may be as varied as the
ESW systems, this generic evaluation assumed the following success criteria as a
representative model for purposes of quantifying the systemic events :eading

to possible core-melt accidents. The generic criteria may apply only to multi-
plant sites having 2 ESW pumps/plant with crosstie capabilities,

During normal operations, one ESW pump/plant provides adequate cooling to systems
such as CCW, RCP motor coolers, and afi=conditioning and ventilation systens.
The second ESW pump/plant is assumed to be normally in a standby mode, Because
of load shedding (isolation of non-essential equipment), one ESW pump/plant was
assumed to be capable of handling the accident and cooldown heat loads. Typica®
equipment cooled by the ESW under these conditions are the CCW heat exchangers,
containment spray heat exchangers, diese) generators, and auxiliary building
ventilation roolers. With one plant in normal operation and the second plant
already in the shutdown or refueling modes of operation, the criteria assume
one ESW pump can provide adequate cooling to shutdown the operating plant
through the crosstie connections, should the need arise.

Initiating Transient Event: The initiating events leading to core-melt assime
the following: Une pTant "A" ESW pump (P,) fails and the second ESW pump (Py)

is out of service during a TS allowed outage time (AOT) of 72 hours. The fa?lure
frequency of P, was estimated at approximately 10-1/RY.95% The unavailability

of Py (normally in standby) from the AOT was approximately 10-2/RY. Therefore,
the initiating event that originates from plant A (T.), due to the loss of

service water in plant A, had a frequency of 10-3/RY.

Plant B may be in operation or in the shutdown or refueling mode of operation.

If a 0.7 capacity factor was assumed for both plants, the probability that both
plants would be operating at the same time was 0.5 (product of capacity factors).
Conversely, the probability that ona plant is operating and the cther plant is
shutdown was also 0.5. Absent any TS requirements on the Plant B ESW pumps during
shutdown nr refueling modes, the status of Plant B ESW pumps (Pg,Pq) was uncer-
tain. Therefore, as shown below, the unavailability (Hi) to meet the success
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If the Plant B ESW pumps are available and ESW recovery by "X" is not made, the
Plant A RCP seals may fail (5) due to loss of seal injection (charging pumps)
cooling and RCP therma' barrier cooling (CCW). The RCP seal failure results

in a LOCA. The ECCS pumps were assumed to fail because of lack of COW heat
exchanger cooling by the service water, resulting in a core-melt event.

If "L" fails on demand, the operator would initiate the WPl pumps and sttempt to
cool the reactor by feed-and-bleed. However, the HPI pumps , as described earlier,
indirectly regquire ESW cooling and are assumed to fail. If L i. successful, the
pressure relief valves (if required) cculd either ‘ail to open (P) and relieve

the reactor pressure (overpressure failure of reactor), or fail to close (Q),
given that they opened (LOCA). Given a LOCA, the WPI pumrs were assumed to

fail because the service water couling to the CCW heat exchangers, which cool

the HPI pumps, was not available.

If Plant B ESW pumps are not available (Hi) due to extended maintenance outage

(M) or failure to start and run from a standby condition (58), it was assumed
that recovery of the ESW pumps cannot be obtained in sufficient time to preclude
cora=meit. In these cases, a successful crosstie (X) is not effective in reduc~
ing core melt.

The cut sets (systemic event sequences) for the above loss of service water
transient in Plant A (Ta) were:

(1) Plant B Operating (Up)

X(L+P+Q) 3 x 10-¢ 1.5 x 10-7
Taubo XS . (5 x 10-*) 3 x 10-4 s 1.5 x 10-7
(Wi +Wy) 2 x 10-2 1.0 x 10-%

(2) Plant 8 in Shutdown or Refueling (Ubr)

X(L+P+Q) 3 x 10-4 1.5 x 10-7
TU, XS = (5% 10-%) 3 x 10-4 = 1.5 x 10-7
(W *W, ) 2.5 x 10-! 1.3 x 10-9

The base case frequencies and probabilities for the cut sets shown above were:

T, = 10-3/RY Wy = 2.5 x 107}

Up, = 5 x 10-1 We = Z x 1073

Ubr = 9% x 10-? X =3 x 1072

W, = 10-2 = 10-2

Wy =7 x 10-9

L = 10-% to 10-5, depending on plant-specific decign and ESW cooling needs
P = (10-%/demand)(10-! demand/L) = 10~¢

Q@ = (10-2/demand)(10-! demand/L) = 10°2
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However, alternate equipment and its use in these situations will be highly
plant-specific,

With the ESW system unavailable for direct or indirect cooling of all emergency
core cooling systems and containment cooling systems, the containment was esti-
mated to be as likely to fail by overpressurization (WASH-1400,'" Category 2) as
by basemat melt-through (WASH-1400,'% Category 6), the timing of the release
being dependent on progress and timing of the core-melt. Potential containment
failures similar to the WASH 1400,'% Category 4 (failure to isolate containment)

were estimated to be of lower probability and, therefore, of lesser significance.

Given the above, the risk (consequences) was calculated as a product of the
core=melt freguency, the release (dose) per category type release, the proba~«
bility of the category type release, and the number of remaining reactor yaars
of plant 1ite. The conditional public dose per category type release was based
on the fission product inventory of a 1120 MWe PWR, meteorology typical of the
Syron site, and a surrouuding uniform population density of 210 persons per
square mile over a 50-mile radius from the plant site, with an axclusion

radius of one-half mile from the plant.

Public Risk Parawneters

Plant A Core~ Release Prob. of Dose per Remain~ Public
Operating Melc Category Release Release ing Risk
Freq. (WASH~ Category Category Plant ‘man-rem/
(CM/RY) 1400)1% (man-rem) Life reactor)
Plant B 1.3x10-4 2 0.5 4.8x10¢ 30 9,360
Shutdown 1.3x10-4 6 0.5 1.5x10% 30 300
TOTAL: 9,700
Plant B 10-8 2 0.5 4.8x10° 30 7120
Operating 10-5 6 0.5 1.5x109 30 35
TOTAL: 75%

The estimated risk reduction that may result from installing a third ESW

pump/plant, or an ESW swing pump per 2-unit multiplant configuration, was 755
man-rem/plant when both plants are in operation.

when one plant is in operation and the other plant is shut down (refueling),
the estimated risk reduction from improved TS LCOs in Modes 5 and 6 was 9,700
man-rem/plant for “he operating plant.

Cost Estimate

Three cost estimates were provided for this issue. The first considered the
costs associated with the addition of a third pump per plant in a multiplant
configuration. The eztimated cost of the third pump/plant was also considered
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applicable to the cost of & swing pump between the ¢ plants. In this second
option, the cost of the swing pump can be shared between the 2 plants, This
significantly lowers the per plant costs in a multiplant configuration, The
third option involved modified 75 on the LCOs for the ESW pumps. This analysis
addressed 15 LCOs on the ESW pumps in Modes 5 and 6. However, the TS5 for all
modes of cperation should be reviewed for adequacy and updated according’y. It
was also expected that Options 1 and 2 stated above might require additional T6.

Industry Cost: Based on estimates provided,®®" the cost of an additiona) service
water pump/plant was approximately $1LM, assuming an additional pump-house 1§

not needed and hat the work can be performed during a 60-day scheduled cutage
(no replacement power cost). The $15M/ESW pump included the following: direct
cost (pump, pipirg, valve, and labor) estimated at $6M; indirect cost (engineer~
ing, temporary construction, and construction management) estimated to be
approximately eqgual to the direct cost ($6M); and an additional cost ($3M)
equivalent to 25% of direct and indirect costs to cover contingencies and
pperations and maintenance,

The industry cost to prepece the TS was estimated to be $16,000/plant®€! and
included 8 man-weeks of Jicensee technical, legal, management, and committee
input,

The total estimated industry cost/plant for each of the three options were:

(1) Additional ESW Pump Plus 15 = $15M
(£) Additional Swing Pump = §7.5M
(3) TS Modifications = $0.016M

For Options 1 and 2, the T5 costs were negligible when compared to the associated
pump costs,

HRC Cost: The NRC cost included the cost to review and develop a solution(s)
for the Tssue and the cost of reviewing plant-speci’.c TS. The review and
development of the solution(s) were estimated to require one staff-year of NRC
Lime and approximately one man-year ot contractor assistance. At a cost of
$100,000/man-year, this amounted to $200,000 for all plants or $12,500/plant
when distributed over at least 16 plants.

The NRC cost per plant was based on cost estimates given in NUREG/CR-4627961 and
included 6 staff-weexs uf technical effort and three weeks for management and
legal reviews and concurrences. Based on a rate of $50.00/staff-hour, the NRC
costs were estimated at $18,000/plant per TS change. Considering that two
Federal Register notices might be required ($800), the total NRC cost was esti-
mated to be approximately $19,000,plant. The total NRC cost, including the gen-
eric review costs distributed over the affected plants and the plant-specific 1§
costs, amounted to a total NRC cost of $32,000/plant. The above NRC costs were
applicable to each of the three options discussed in this analysis.

Total Cost: The estimated total industry and NRC cost/plant for the above three
conditions ana options were approximately $15M, $7.5M, and $0.05M, respectively.
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Value/Impact Assessment

Three value/impact assessments were calculated for this issue.

i

(1) Additiona! ESW Pump/Plant: S = 755 man-rem/reactor

$15NM veactor

H

50 man=-rem/$™M

(2) Additional Swing Pump: S = 755 man-rew/reactor
‘ reaclor

= 100 man=yrem/$M

zazgguﬂagﬁgsaixessxqr
: reactor

2 x 10% man<rem/$M

o

(3) Modified 15/Modes &, 6: S

Other Considerations

This 1ssue was evaluated based on approximate generic success criteria for
2=Unit configurations with 2 ESW pumps/unit and crosstie capabilities between
the units. In actual plant configurations, the success criteria and shared use
of ESW and other equipment are highly plant-specific. Because of various ESW
pump capacities, some plants with more than 2 F ~ pumps/plant might also have
vulnerable ESW systems. Single unit designs shuuld be reviewed for potentia)
ESW vulnerabilities.

Because of the large variaticns in ESW designs and success criteria, there are
large uncertainiies in a “imited generic analysis such as this one. Further, a
more careful analysis that includes additional sequences (valve faults, etc.)
may show greater (or lesser) ESW plant-specific vulnerabilities and public risk.

The possible solutions may also vary from plant to plant. However, this issue
identified the need to evaluate possible ESW vulnerabilities in all modes of
plant operations for single and multiplant configuations.

The need for requirements un crosstie operations and ESW T5 in Modes 5 and 6 was
fdentified in this evaluation as potentially significant in reducing public risk
and was determined to be potentially cost-effective. In this regard, it was
recommended that resclution of this issue be coordinated with the Technical
Specifications Branch, DOEA/NRR.

CONCLUSION

Based on the evaluation and other considerations described above, this issue was
fven a high priority ranking. In resolvin? the issus, the staff addressed the
0ss of essential .ervice water at 7 multiplant sites. The affected units have

similar ESW system designs with two trains per unit: one pump per train with a

crosstie between units. The issue was resolved with TS and emergency procedures

im~ ~vements issued in Generic Letter No. 91~13, 1388 The staff's technical

fi .ngs and regulctory analysis were published in NUREG/CR-55261498 and

NUKEG~1421,149% respectively. Thus, this issue was RESOLVED and requirements

were issyed, 1410
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The staff believed that a revised pelicy statement on shift and scheduling and
hours of work would eliminate licensee confusion resulting from multiple policy
and requirement documents and would clearly identify licensee management's
responsibility Lo assure that nuclear power plant staff fatigue resuiting from
excessive working hours did not adversely affect public health or safety. Addi-
ticnally, the revised policy statement would benefit th« NRC staff in conducting
reviews of licensee pragrams and in monitoring Vicense: . mplementation.

CONCLUS 10N

This issue was classified as a Licensing Issue that was resolved 3% with the
issuance of NRC Information Notice No, 91«36, 1380
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staff a better understanding tor developing positions on water hammer 1n main
steam lines and operability of valves and other components

CONCLUS 10N

This fssue was given a medium priority ranking and p rsued by the staff. It

was found that 5GTR and steam line overfill events pose a relatively low pub~
11c risk, as previously indicated in NUREG-0844%%1; comparable risk results for
SGTR events were also published in NUREG-1150.'081  The staff technical findings
were published in NUREG/CR-4893, 1917 Thys, this issue was RESOLVED and no new
requirements were estab)ished, 1937
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when either unidentified leakage in the containment building or inoperabilit
a safety system is noted.

PRIORITY DETERMINATION

Frequency/Consequence Estimate

The baseline risk assessment used for this issue was the Millstone 1 PRA which
was based on the assumption that the containment would always be inerted unless
the reactor is in a cold shutdown condition; the PRA provided an assessment of
risk. associated with accident sequences at full power. In addition, the Miil-
stone 1 PRA took into account TS allowing operations with one train of the safety
system inoperable. The following two cases were assessed for this issue.

Case 1 A deinerted containment during a shutdown for an unidentified
RCS leak.

Case 2 A deinerted containment with one train of a safety system
inoperable.

For this issue, potential public risk reduction results from the change in
containment failure mode afforded by not permitting deinerting during power
operations under off-normal conditions. The assumed resolution of the issue
will not result in a reduction of core-melt frequency.

To analyze the issue, an average consequence factor (C) was determined using
the following eguation:

R= (f )(C) = X(f . )(C)
where R = Risk (man-rem/RY)
fcm = Core-melt frequency (event/RY)
{ = Average Consequence Factor (man-rem/event)
fcmn = Total core-melt frequency for the nth release category (event/RY)
Cn = Consequence Factor for the nth release category (man-rem/event)
The following values were used from the Millstone 1 PRA and NUREG/CR-2800:%4
- -4 = s % & 6 5
fcn = 3,09 x 107%/RY fcm, 1 x 107%/RY €, = 5.4 x 10% man-rem
= -6 = ) B -
fcmz & x 10°%/RY C; = 7.1 x 10° man-rem
f = 1x10°%/RY Cs = 5.1 x J0% man-rea
cmy
f =2 x107%/RY Cq = 6.1 x 10° man-rem
cmy

Therefore, the value of  was 2.25 x 10° man-rem/event.

From the Millstone 1 PRA, the only dominant LOCA sequence is found to be the
small-break LOCA (SB(B)). The freguency of SB(B)(fSB(B)) is 3 x 107% event/RY.
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(3.1 x 107)(2.4 x 107%)(2.25 x 10°) man-rem/RY
0.167 man-rem/RY

The change in risk (ar) s (rr') or 0.361 man-rem/RY. When applied to the

33 affected plants with an average remaining life of 18.6 yrs, the total risk
reduction attainable by not perm1tting plants to deinert when an unidentified
source of leakage in the containment building exists was estimated to be

222 man-rem.

If it is assumed that the probability of a LOCA (in this case ss(a)) is increased

by two orders of magnitude if a througi~wall leak exists, the potential risk
reduction afforded by not permitting glants to deinert when an unidentified
source of Jeakage in the containment building exists is calculated as follows:

P = (fep)(Vy = VpdFepn)(Ca) + (F 0 YV )(F o )(Cy)

where fSB(e)' = fSB(B) x 100 = 3.7 x 10-“'/RY
and Cm‘ = fc. i ‘SB(B) + fSB(B)' = 6-08 X 10-‘/RY

Thus, the bhase case risk (r) is 0.585 man-rem/RY.

If deinerting is not allowed when there is an unknown leakage in the containment
building, the adjusted case risk is calculated as follows:

fE(f ) (Vg = Y)Y + (f )V )(T) = 0,186 man-rem/RY

Thus, the change n risk due to resclution of this aspect of the issue is
(0,585 - 0.186? man- rem/KY = 0,399 aan-rem/RY.

when applied to the 33 affected plants with an average remaining 1ife of 18.6
years, the potentiai risk reduction due to resolution, if it is assumed that
through~wall leakage increases the probability of LOCA by two orders of
magnitude, is 245 man-rem.

The second case, i.e. containment deinerting prior to shutdown with a train of
a safety system inoperable, was analyzed as follows.

The LER data from the 5S-year study period revealed only one instance of
deinerting prior to shutdowr with a train of a satety system (LPS in this case)
inoperable. This resulls in a fraction of operatin? history for this condition
va = 2.7 x 1075 as shown earlier. It was conservat vely assumed that unavail

ability of ons train of any safety system will increase the core-melt frequency
by one order of magnitude, i.e., fom® = 3.1 x 10°3/Ry.

The bhase case risk (rz) was calculated by the fol<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>