August 6, 1997 SECY-97- 180
FOR: The Conmi ssi oners

FROM L. Joseph Callan [s/
Executive Director for Operations

SUBJECT: RESPONSE TO STAFF REQUI REMENTS MEMORANDUM COF MAY 28, 1997,
CONCERNI NG BRI EFI NG ON | PE | NSI GHT REPORT

PURPOSE:

To informthe Commi ssion of the planned foll owp activities that are
based on

| PE results and on the industry's average cost per person-remaverted in
satisfying Station Bl ackout requirenents.

SUMVARY:

Based on I PE results, the staff is planning followp activities, which
will be

detailed in a plan that will be final in Decenmber 1997. Further, in
response

to this SRM the staff has performed a gross scoping anal ysis of the
costs and

benefits associated with the Station Bl ackout rule. The staff’'s analysis
concludes that, on average, the industry's response to the Station

Bl ackout

rule results in costs of slightly |ess than $5000 per person-rem averted.
G ven that the value or benefit of averting a person-remis in excess of
$5000

(averted health effects plus averted offsite and onsite property
effects), the

staff's anal ysis suggests that, on average, the Station Bl ackout costs
and

benefits were essentially the same. Furthernore, the overall average

cost per

person-rem averted is heavily skewed by a relatively few plants that
spent $5

to $10 mllion per reactor. Most reactors were estimted to have

i ncurred

costs of less than $1 mllion, and thus, their corresponding cost to
avert a

person-rem was considerably | ess. For exanple, the staff's analysis
concl udes

that nmore than 70 percent of the reactors incurred costs of |ess than
$1000

per person-remaverted. In addition, a number of plants have received,
or are

in the process of receiving, credit for Station Blackout nodifications in



terms of extensions in allowed outage tinmes for diesel generators.
Theselcredits represent an econonic benefit to the |licensee because they
reduce the

need to shut down the plant to perform mai ntenance on the diesels and
t hey

pronpte a nmmi ntenance process that is nore cost effective. These
benefits

have only partially been factored into our cost benefit analysis, and
t hus,

the staff's estimate tends to overestimate the true cost of averting a
per son-

rem

BACKGROUND:

In the staff requirenents nmenmorandum (SRM) of May 28, 1997, concerning
briefing on I PE insight report, the Conm ssion directed the staff to
"...provide the scope and schedul e of activities related to using |IPE
results

to assess reqgulatory effectiveness in resolving major safety issues. The
Comni ssion specifically requested that the staff provide an estinate of

t he

average cost to respond to the Station Blackout rule per person-rem
averted in

achi eving an average reduction in core danage frequency of 2E-5/RY."

DI SCUSSI ON:
Foll ow Up Activities Based Upon | PE Results

As reported in the PRA Inplenentation Plan, the staff is planning
fol | owup

activities based on IPE results (item 1.7 of the plan). These followp
activities will include assessing the effectiveness of the resolution of
maj or

safety issues (e.g., reactor coolant punp seal integrity, Station

Bl ackout

rule, ATWS) to see whether additional generic action is warranted,
assessi ng

whet her any new generic safety issues warrant investigation or research
and

assessing the need for plant-specific actions based on I PE results.
Criteria

are being devel oped to guide the identification of those plant-specific
itens

to be included in the followup activities. The criteria would include
factors

such as whet her any event sequences exceed the criteria for cost benefit
anal yses contained in the Regulatory Analysis Guidelines, how close the
pl ants

are to the Safety Goal Quantitative Health Objectives and why, and

whet her

licensee actions discussed in the |PE submttal were in fact conpl eted.
NRR



and RES are al so working on defining their respective roles in

i mpl enmenting

the IPE followp activities. The scope and schedul e of these activities
will

be detailed in a plan that will be final in Decenber 1997.

Stati on Bl ackout Rul e
Aver age Cost

An NRR Station Blackout tracking systemwas used to identify the plant-
specific requirenments and nodifications performed by industry to satisfy
t he

Station Bl ackout rule. This data base includes results for 74 nuclear
power

pl ants representing 108 active power reactors. For this analysis, the
requi rements and nodifications were judged to include one or nore of
seven

cost elenments, for which generic or average cost estinates were

devel oped.

Attachnment 1 identifies the cost elenments, corresponding dollar
estimates, and

the basis for each of the cost estimtes. Appendix 1 provides nore
det ai |l ed

pl ant-specific data. OBased on this analysis, the staff estinates an
average cost of about $2.2

mllion per reactor. The staff assunes that, in general, Station

Bl ackout

requi rements were conpleted in 1993. This translates to an average
remai ni ng

useful life per reactor of 24 years. |If one assuned that the $2.2
million

average reactor cost were evenly distributed over the reactor's renmining
life, the 24-year |evelized annual cost per reactor, based on a 7 percent
real

di scount rate, would be equival ent to about $190, 000 per reactor year
For

sensitivity analysis purposes, if one assuned that half the reactor
popul ati on

opted for an additional 20-year license renewal term the average
remai ni ng

reactor |ife would be approxi mately 34-years, and the |levelized annual
cost

woul d be about $170, 000 per reactor year.

Benefit - Averted Person-Rem

I n NUREG 1109, "Regul atory/Backfit Analysis for the Resolution of
Unr esol ved

Safety |Issue A-44, Station Bl ackout,'
associ at ed

wWith a severe accident caused by a Station Bl ackout event is estinated at
about 2 mllion person-rem per reactor (within a 50-mle radius of the
site).

t he average popul ati on dose



Based on the Conmi ssion's assunption that the Station Bl ackout rule

achi eved

an "average reduction in core damage frequency of 2E-5/RY," the average
benefit per reactor year would be approximately 40 person-rem averted (2
mllion person-rem x 2E-5/RY)

Dol | ars per Person-Rem Averted

The average cost per person-rem averted on an annual per reactor basis is
$190, 000/ 40 person-rem averted = $4, 750 per person-rem avert ed.

This result, however, does not fully attribute other values or benefits
to the

Station Bl ackout requirenents; actually, there are substantial econonic
benefits being realized by licensees. As a result of installing
alternate

power (e.g., additional diesel generators), licensees have been granted
relaxations in their linmting condition of operation (LCO, which affects
t he

al l owed outage tinme on their diesels. Wth these relaxations, plants can
remove their diesels fromoperation for an additional 4 to 11 days

wi t hout

having to shut down the plant. Since a typical diesel requires a nmjor
overhaul every 5 to 10 years on average, a licensee can avoid 1 to 2 days
per

year of increnmental downtinme. G ven that the average repl acement energy
costs

for a typical reactor are $500,000 per day, the econom c savings per
reactor -

year are $0.5 to $1.0 mllion. To date, 4 plants have received such LCO
extensi ons, and another 20 are currently under review.

The foregoing analysis is based on a nunber of sinplifying assunptions
and

conditions; therefore, the rel evance and perspective of these results
need to

be considered in the context of these linmiting factors. The staff
acknow-

| edges that its cost estinmates are only gross approxinmations. For
exanmpl e, no

attenpt was made to survey the industry. |In certain instances,

i ndi vi dua

pl ants were contacted and single point estinates were assuned
representative

for all reactors that had committed to simlar fixes, even though plant-
specific conditions could result in significant cost variability. The
cost

estimtes are al so sonewhat subjective because certain nodifications
pr obabl y

satisfied joint objectives and requirenments, and these nodifications
shoul dOnot necessarily be totally ascribed to the Station Blackout rule.
The staff

attenpted to partially address this concern in costing the emergency
(safety-



grade) diesel generators. As for benefits, average val ues were used for
t he

popul ati on dose and the reduction in core damage frequency, even though
t he

regul atory anal ysis suggests that the reactor-specific variability for
each of

these terns is a factor of A 4 fromthe average value. This suggests
that a

good deal of caution should be attached to the differences reported

bet ween

reactors as depicted in Attachnment 2.

CONCLUSI ON:

Staff anal yses on the value of averting an acci dent suggest that the
cunul ative benefits are approxi mately $5500 per person-remin ternms of
averted

health effects and averted off-site and onsite property effects.

This estinmate is based on the following three factors: First, in 1995,
t he

Conmi ssi on adopted a conversion factor of $2000 as the nonetary val ue of
t he

heal th consequences associated with radi ol ogi cal exposure (see

NUREG BR- 0058,

"Regul atory Anal ysis Guidelines of the U S. Nuclear Regul atory

Commi ssion, "

November 1995, p. 22). Second, the nean offsite property danamge costs
are

estimated to be $3000 per person-rem averted (see NUREG CR- 6349,
"Cost - Benefit

Consi derations in Regulatory Analysis," Cctober 1995, Table 5-4, pp.
5-7).

Lastly, based on estimates developed in the "Regul atory Anal ysis
Techni cal

Eval uati on Handbook," onsite property costs are $500 per person-rem
averted

for a generic reactor with a remaining life of 24 years (see

NUREG BR- 0184,

"Regul atory Anal ysis Techni cal Eval uati on Handbook," January 1997,

pp. 5.40-5.49).

By contrast, the Station Blackout rule is averting a person-rem at a cost
of

about $4,750. This result, however, does not give full credit for other
si zabl e economi ¢ benefits and it is heavily influenced by a relatively
few

reactors whose cost to satisfy the Station Blackout requirenments exceeded
$10

mllion per reactor. Most reactors were estinmated to have incurred costs
of

less than $1 million, and the corresponding cost to avert a person-rem
was

consi derably | ess.



Attachnment 2 shows the distribution of reactors by the average cost per
reactor, the average cost per person-rem averted, and the cunul ative
percentage of reactors with costs equal or |ess than the correspondi ng
reference cost estimate. This cal cul ation suggests that about 70 percent
of

the reactors incurred costs of |ess than $1000 per person-rem averted,
and 75

percent incurred costs of |ess than $2000 per person-rem averted.

UJCOORDI NATI ON

The O fice of the CGeneral Counsel has reviewed this paper and has no

| egal

objection. This paper has been coordinated with the Ofice of the Chief
Fi nancial O ficer and the Chief Information O ficer for information.

L. Joseph Callan

Executi ve Director

for Operations
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by Cost

3. SRMdtd. 5/28/97

4. Appendix 1 - Plant Specific
Dat a
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OATTACHMENT 1 - COST ELEMENTS FOR STATI ON BLACKOUT REQUI REMENT

COST ELEMENT
COST ESTI MATE ( $THOUSAND)

A Assess plant's capability to cope with $350 per
react or

station blackout and devel op procedures

and training

B. Add Non-cl ass-1E di esel generator $10, 000 per site
C. Add energency di esel generator $10, 000 per site
D. New batteries

$650 per sitel

E. Add Non-cl ass-1E gas turbine $7, 000 per
site
F. Battery charger

$850 per site

G M nor nodifications (e.g. crosstie, valve $100 per site
nodi fi cations, circuit breakers)

OATTACHMVENT 2- DI STRI BUTI ON OF REACTORS BY COST TO RESPOND TO STATI ON

BLACKOUT

RULE

Nunber of CUMULATI VE Aver age Cost Aver age Cost
Per

React or s PERCENTAGE Per Reactor Per son- Rem
Averted

38 35% $350, 000



$760

16 50% $400, 000
$870
23 71%  $450, 000
$980
2 73% $675, 000
$1470
2 75% $775, 000 $1690
1 76% $1, 000, 000
$2180
1 7% $1, 200, 000 $2620
3 80% $5, 015, 000 $10, 930
4 83% $5, 350, 000 $11, 660
4 87% $5, 400, 000 $11, 770
10 96% $10, 350, 000 $22, 560
4 100% $10, 400, 000 $22, 670
TOTAL 108
WEI GHTED AVERACGE
$2, 206, 000 $4750
O | N RESPONSE
PLEASE
REFER TO:
MB70507
May 28, 1997
VEMORANDUM TO: L. Joseph Callan
Executive
Director for Operations
FROM John C. Hoyle, Secretary
/sl
SUBJECT: STAFF REQUI REMENTS - BRI EFI NG ON | PE | NSI GHT
REPORT,
2: 00 P. M, WEDNESDAY, MAY 7, 1997, COWM SS|I ONERS'
CONFERENCE ROOM ONE WHI TE FLI NT NORTH
ROCKVI LLE,

MARYLAND ( OPEN TO PUBLI C ATTENDANCE)

The Commi ssion was briefed by the NRC staff on the Individual Plant

Exam nation (I PE) insight report. The Commi ssion asked the staff to
expedite

activities in the following areas: (1) using IPE results to prioritize

i nspection activities; (2) inproving regional capabilities for the use of
PRA



and risk insights; and (3) providing related inspector training.
( EDO) (SECY Suspense: TBD)

The Commi ssion asked the staff to provide the scope and schedul e of
activities
related to using IPE results to assess regulatory effectiveness in
resol ving
mej or safety issues. The Conm ssion specifically requested that the
st af f
provide an estimate of the average cost to respond to the Station
Bl ackout
rul e per person-remaverted in achieving an average reduction in core
damage
frequency of 2E-5/RY. These activities should be coordinated with the
regul atory effectiveness organi zation.

( EDO) ( SECY
Suspense: 6/ 27/ 97)

After the | PE database has been placed on the Internet, the staff should
consider allowing licensees to update their IPEs voluntarily to reflect
changes in plant configuration.

Occ: Chai rman Jackso
Comni ssi oner Rogers
Comni ssi oner Dicus
Comni ssi oner Di az
Comni ssi oner McGaf fi gan
ocC
CFO
clo
OCA
O G
O fice Directors, Regions, ACRS, ACNW ASLBP (via E-Mil)
PDR - Advance
DCS - P1-17

CAPPENDI X 1 - PLANT- SPECI FI C DATA

PLANTS: COST ELEMENTS: 1 COST ESTI MATE

(PER REACTOR- $THOUSAND)

ARKANSAS 1, 2 A B, G
5,400

BEAVER VALLEY 1, 2 A G

400

Bl G ROCK PO NT A



350

BRAI DWOOD 1, 2 A

350

BROWNS FERRY 2 A

350

BROMWNS FERRY 1, 3 A

350

BRUNSW CK 1, 2 A G 400
BYRON 1, 2 A

350

CALLOWAY A

350

CALVERT CLIFFS 1, 2 A B, C

10, 350

CATAVBA 1, 2 A

350

CLI NTON A
350

COMANCHE PEAK 1, 2 A

350

COX 1, 2 A

350

COOPER A
350

CRYSTAL RIVER 3 A G 450
DAVI S BESSE A B

10, 350



DI ABLO CANYON 1,
5, 350

DRESDEN 2, 3

10, 350

DUANE ARNOLD
FARLEY 1, 2

UPLANTS:
ESTI MATE

(PER REACTOR- $THOUSAND)

FERM 2

350

FI TZPATRI CK
FORT CALHOUN
350

G NNA
350

GRAND GULF
350
HADDAM NECK

HARRI S
450

HATCH 1, 2
775

HOPE CREEK

I NDI AN PO NT 2
I NDI AN PO NT 3

350

2

A, B(2)

450
400
COST ELEMENTS: 1 COosT
450
A
450
A G
450
450



KEWAUNEE A
LASALLE 1, 2
675

LIMERICK 1, 2 A

350

MAI NE YANKEE A

350

MCGUI RE 1, 2 A

350

M LLSTONE 1

M LLSTONE 2

M LLSTONE 3

10, 350

MONTI CELLO

NINE M LE PO NT 1 A D
1, 000

NINE M LE PO NT 2 A

350

NORTH ANNA 1, 2 A B,

OCONEE 1, 2, 3 A

350
OYSTER CREEK

4500
PLANTS:

(PER REACTOR- $THOUSAND)
PALI SADES
PALO VERDE 1,

2, 3 A E(2)

Al

COST ELEMENTS: 1

G

450

450

450

450

5,400

COST ESTI MATE

450



5,015
PEACH BOTTOM 2, 3 A G 400
PERRY A G

450

PI LGRI M A G

450

PO NT BEACH 1, 2 A C(2), G 10, 400
PRAIRIE | SLAND 1, 2 A C(2)

10, 350

QUAD CITY 1, 2 A B(2)

10, 350

RI VER BEND A G 450
ROBI NSON 2 A G 450
SALEM 1, 2 A G 400
SAN ONOFRE 2, 3 A

350

SEABROCK 1 A

350

SEQUOYAH 1, 2 A G 400
SOUTH TEXAS 1, 2 A

350

ST. LUCIE 1 A G
450

SUMMVER A F
1, 200

SURRY 1, 2 A B
5, 350

SUSQUEHANNA 1, 2 A



350
THREE M LE | SLAND 1 A G 450

TURKEY PO NT 3, 4 A C(2), G
10, 400

VERMONT YANKEE A G 450
VOGTLE 1, 2 A G 400
WATERFORD 3 A G
450

UPLANTS: COST ELEMENTS: 1 COosT
ESTI MATE

(PER REACTOR- $THOUSAND)
WATTS BAR 1 A
350

VNP- 2 A G
450

WOLF CREEK A
350
ZI ON A G

450

NOTE 1
Cost El enment A Assess plant's capability to cope with station
bl ackout and devel op procedures and training
Cost El enent Add Non-cl ass-1E di esel generator
Cost El enent Add energency di esel generator

Cost El enent Add New batteries

m O O W

Cost El enent Add Non-cl ass-1E gas turbine



Cost El enment F Battery charger

Cost El enment G M nor nodifications (e.g. crosstie, valve
nodi fi cations, circuit breakers)

B(2), C(2), or E(2) indicates that two diesels or turbines were added at
t he
site.



