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September 4, 1985 RULEMAKING ISSUE secv-os-163a i

(Notation Vote)
FOR: The Comissioners

FROM: William J. Dircks
Executive Director for Operations

SUBJECT: STATION BLACK 0UT, UNRESOLVED SAFETY ISSUE (USI) A-44

PURPOSE: To provide the Comission with the staff's evaluation of
a Nuclear Utility Group's proposal for the resolution of
USI A-44, and additional recomendations regarding
issuance of the proposed Station Blackout rule
(SECY-85-163).

SUMMARY: The staff has evaluated a May 8, 1985 submittal from the
. Nuclear Utility Group on Station Blackout (NUGS20)~

entitled " Proposal for Resolution of USI A-44 (Station
Blackout)". NUGSB0's position is that rulemaking on
station blackout is not required to resolve USI A-44
because they conclude that " station blackout does not
represent a significant risk to public health and
safety." NUGSB0 proposes voluntary industry initiatives
that would provide improved protection of the capital
investrent in nuclear power plants by enhancing AC power
reliability, and recomends that, as an alternative to
rulemaking the Comission issue a policy statement
indicating its support of the proposed voluntary industry
initiatives. This would be followed by NRC and industry
working together to develop and implement within a 2-4
year period "an integrated resolution process for ultimate
resolution of station blackout and other power-related
issues."

~'

For the reasons discussed below, the staff has concluded
that the initiation of the proposed rulemaking should
not be further delayed, but that the Notice of Proposed
Rulemaking should acknowledge the NUGSB0 proposal and
encourage further development of industry initiatives
during the public coment period.

Contact:
K. Kniel, NRR
A. Rubin, NRR
492-7976
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BACKGROUND: On May 6, 1985, the staff submitted a proposed rulemaking
package (SECY-85-163) to obtain Commission approval for
publication of a proposed rule on station blackout. In
that Commission paper we noted that a Nuclear Utility Group
on Station Blackout (NUGSBO), representing approximately 25
utilities, was preparing an alternative resolution of USI
A-44 that would avoid rulemaking because, in their opinion,
rulemaking on station blackout is unnecessary. We requested
that the Commission not schedule meetings on this matter
until the staff received NUGSB0's proposal and forwarded to
the Commission its evaluation of the industry's submittal. On
May 8, 1985, the staff received NUGSB0's proposal entitled
" Proposal for Resolution of USI A-44 (Station Blackout)"
(Enclosure 1). The staff met with NUGSB0 on May 22, 1985,
and requested, at that meeting, that NUGSB0 submit the
analyses that supported the group's conclusions and recom-
mendations. NUGSB0 submitted a draft report on May 23rd and
a final report on June 5th entitled " Estimation of Site-

,

Specific Station Blackout Core Damage Frequen~cy using NRC
'

Staff Methodology" (Enclosure 2). On May 28th representa-
tives of the utility group met with the NRC Executive Director
for Operations (ED0) for further discussion, and on July 17th
NUGSB0 sent a follow-up letter to the ED0 that contained
some clarification of.the group's proposal (Enclosure 3). The
staff's evaluation of NUGSB0 s proposal is presented below.

DISCUSSION: NUGSBO's position is that rulemaking is not necessary to
resolve USI A-44, because they conclude that " station
blackout does not represent a significant risk to public
health and safety." NUGSB0 proposes industry initiatives
that would provide improved protection of the capital
investment in nuclear power plants by enhancing AC power
reliability, and claims that "if such initiatives are
embraced by industry, they will also increase the current
level of safety associated with station blackout events."
At a meeting, on May 22, 1985, NUGSB0 presented the technical
background for their submittal to the NRC, " Proposal for
Resolution.of USI A-44 (Station Blackout)." The information
discussed at the meeting consisted mainly of four tables
(Tables 1, 2, 4 and 5 in Enclosure 2) which presented the
frequency of core melt as a result of station blackout for
52 nuclear plant sites. These tables were prepared utilizing
the staff's methodology in draft NUREG-1032, " Evaluation of
Stat. ion Blackout Accidents at Nuclear Power Plants." The
four tables are describedM n the following paragraphs.
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Table 1 presents the calculated frequency of core melt
for the 52 sites based on the factors proposed by the staff.
These factors include diesel generator configuration and,

reliability; grid, switchyard and weather characteristics
for each site; and capability (hours) for coping with a
station blackout. Core melt frequencies are presented
assuming plants have a 4-hour, 2-hour, or no capability to
cope with a station blackout event (e.g., maintain core
cooling with AC power unavailable). NUGSB0 obtained the
diesel generator configuration data for each site from a
published staff contractor report (NUREG/CR-2989) and from,

the licensee responses to Generic Letter 84-15.
.

The diesel reliability assumed was a site-averaged
reliability based on the individual diesel generator,

reliabilities reported by the licensees in response to
Generic Letter 84-15. None of the 52 sites indicated a
site-averaged diesel generator reliability of less than
0.95 per demand, although some licensees had reported.

.

individual diesel generator reliabilities below this level*

for the last 100 starts in response to Generic Letter 84-15.
In some cases, NUGSB0 adjusted the reliabilities upward
because licensees made corrections or improvements to their
emergency diesel generators. In these cases, NUGSB0 used

i the number of failures in the last 20 starts, instead of
the last*100, to represent current reliability levels.

| The site-specific grid, switchyard and weather characteris-
tics were obtained from various staff and contractor reports
and National Oceanic and Atmospheric Administration climato-

' logical reports. Using these inputs, NUGSB0 then obtained
the core melt frequency estimates from tables containing
the results of staff parametric calculations presented in
Appendix C of draft NUREG-1032 (Enclosure 4 of SECY-85-163).

For an assumed coping capability of four hours, 12 of the
52 sites have an estimated core melt frequency from station
blackout events of greater than 1 x 10-5 per reactor year.,

The staff's proposed Regulatory Guide (Enclosure 3 of
SECY-85-163) would indicate that such sites should have a
coping capability of eight hours to reduce the core melt
frequency from station blackout to the desired range. (By
reviewing existing probabilistic risk assessment studies for
a number of plants, the staff determined that in order to
keep station blackout a relatively small contributor to total
core melt frequency, core melt frequencies from station black-
out events alone should be about 1 x 10-5 per reactor year

e
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or less. This desired range was based upon a review of
operating experience, practically achievable reliability
of offsite and onsite emergency AC power systems,
variations over time in AC power reliability and from
site to site, and the potentially severe consequences of
a station blackout because of limited decay heat removal
capability and no containment heat removal capability
without AC power.) For the remaining 40 sites, a fcur-.

hour coping capability would be needed to achieve the
desired core melt frequency range from station blackout.

Table 2 of the NUGSB0 report is similar to Table 1 with
the exception that the " Cluster Group" approach used by
the staff in EUREG-1032 to simplify the generic dis-
cussion was replaced by an analysis of the specific
characteristics for each site. In Table 2 (and sub-

- sequent tables) information was presented for only sites
I through 22 (the primary sites of interest) and sites 35i

and 39 (additional data points). Table 2 indicates no ,

significant change in the information presented in Table
1, and would indicate a similar grouping of plants in the
four- and eight-hour capability groups.

Table 4 is similar to Table 2 with the exception that
slightly revised data, based on an Electric Power Research
Institute report (" Loss of Offsite Power at U.S. Nuclear
Power Plants - All Years Through 1984," NSAC-85), were;

used to determine the frequency of losses of offsite power.
Some reduction in core melt frequency is noted, but the
overall results are not changed significantly from Table 2.

Table 5 presents the main thrust of the information used
by NUGSB0 to support their position on station blackout.
This table is based on using only data for the losses of
offsite power for the years 1979 thru 1983. NUGSB0 stated
that the more recent data indicate there has been a signif-
icant improvement in the frequency of losses of offsite
power, and that for various reasons, these data are more
indicative of the systems today. The industry-average
loss-of-offsite-power frequency (only seven events in the
five years) was assumed to be applicable to all sites in
Table 5. This resulted in almost a decade decrease in the

'

estimated station tylackout core melt frecyencies for some
sites. The following results were obtaine;d using these
assumptions: g

,

.
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| (1) For an assumed four-hour coping capability, the
| estimated frequency of core melt from station

,

' blackout would be less than 1 x 10-s per reactor- '

year for all sites.

(2) For an assumed two-hour coping capability, there are
11 sites in the range from 1.1 to 1.5 x 10-s per >

reactor year. These plants would approximately meet
the staff's general objective for core melt frequency
from station blackout. The other plants would have
smaller frequencies.

!(3) Plants with no coping capability would have an
estimated core melt frequency greater than 1 x 10-5
per reactor year. For the 24 lants tabulated, the '

,

range is from 2.1 to 9.6 x 10- (i.e., the frequency >

of a station blackout event).
,

It should be noted that NUGSB0's analysis is based on the
methodology and calculations in draft NUREG-1032 which
already gives credit for recent reductions in frequency of
losses of offsite power, specifically for plant-centered
losses. The staff has concluded that there probably has
been a decrease in the frequency of these events as operating
experience has increased. Therefore, the staff's analysis
included about a 30 perc4nt reduction in the frequency of
the plant-centered losses compared to the actual observed
frequency. Statistical analysis of the data did not show
a comparable decrease in grid- or weather-related losses
of offsite power.

| It is NUGSB0's position, based on the information in Table 5,
that rulemaking is not required, since they believe that all'

plants currently have at least a two-hour coping capability
and thus, given the assumptions on loss-of-offsite power and
diesel generator reliability in Table 5, would meet the pro-
posed staff target of about 1 x 10-5 per reactor year.

NUGSB0 has proposed voluntary industry initiatives to assure
that diesel generator reliability is maintained, and that

| appropriate procedures are developed together with operator
| training for restoring AC power and coping with a station
| blackout event. The NUGSB0 proposal does not include a
' '

commitment by licensees to assess the capability of their
plants to cope with a station blackout for two hours (or any

.

other time). NUGSB0 has recommended that the Commission '

issue a policy statement indicating its support of the

,

1
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proposed voluntary industry initiatives, rather than a
notice of preposed rulemaking.

The staff's view is that NUGSBO's proposal is based on a
very optimistic assessment of recent data for losses of
offsite power and the assumption that licensees will maintain
diesel generator reliability greater than 0.97 per demand
for most plants (and in many cases greater than 0.99 per

'

demand) over the 40 year life of the plant. Although the
offsite power data for the five year period from 1979 through
1983 is favorable, there is no assurance that this level
will be maintained over the next 20 to 40 years. Also, since
construction of new power plants has decreased, it is possible
that more losses of offsite power will occur as the grid
reserve margins decrease with the overall increase in power
demand in future years. An event such as occurred in the
Northeast Blackout of 1965 would, in the future, involve
many nuclear plants, and the statistics for loss of offsite
powet could then change dramatically with the occurrence of *

just one grid failure. The staff has requested comments
from the Department of Energy (DOE) and the North American
Electric Reliability Council (NERC) on loss-of-offsite power
experience and expectations for future trends in electric
transmission system reliability. A copy of the NERC response
is provided in Enclosure 4. Their general conclusion is
that it is difficult to predict the frequency of grid dis-
turbance in the future based on recent past experience.

Even if the optimistic assumptions used in Table 5 were
accepted, most plants would need to have a station blackout
coping capability of about two hours to achieve a core melt
frequency of about 1 x 10-5 per reactor year. (The staff
recognizes that a few plants with unusually high redundancy
configurations of on-site power sources might achieve the
objective with coping capabilities of less than two hours.)
Without rulemaking, however, there is no basis in NRC's
regulations to require a showing of such capability. Based
on the generic plant analyses performed for USI A-44, the
staff agrees that many licensees should be able to show they
have this capability. (In fact, for the value-impact
analyses in Enclosure 2 of SECY-85-163, the staff assumed
that all plants can cope with a station blackout for two
hours.) ..

'%
Y.
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The gist of NUGSB0's conclusion regarding rulemaking seems
to be that if all plants can withstand a two-hour station

| blackout event, then the frequency of core melt from such
events is acceptably low; and therefore there is no need
for the proposed rule. Since the principal thrust of the
proposed rule is to require that licensees determine that
their plants can withstand blackout events of an acceptable
duration, the logic of NUGSB0 conclusion seems questionable.
The proposed rule does not specify a particular duration.
The associated draft Regulatory Guide does present a simple
methodology that would lead to selection of either a four-

| oreight-hourduration,butallowsplant-specificjustifi-
1 cation of shorter durations as well. i

As noted above, NUGSB0's conclusion regarding the generic
acceptability of a two-hour coping capability depends on
projections of recent loss-of-offsite power data that thei

staff believes are optimistic. The staff is concerned that .

for many plants a blackout capability of only two hours
would leave very little margin for potential degradations
in grid reliability or diesel generator reliability that'

may occur, in spite of good-intentioned voluntary industryt

2 initiatives to mainti.in and improve them. The core melt ;

. frequencies in NUGSB0's document are the result of staff
"best estimate" calculations and no consideration is given
in the NUGSB0 document to the uncertainties pointed out by
the staff in NUREG-1032. In the proposed rulemaking package,
the staff has included a discussion in the Regulatory
Analysis (Enclosure 2 of SECY-85-163) of uncertainties
and other non quantified considerations.

;

NUGSB0 oroposes that each utility would implement
volunta'rily a plant-specific program designed to enhance
AC power reliability, described as~follows (see Enclosure 1).

"The industry initiatives embodied in each program will
include the following actions, as appropriate:

1. Ensuring the adequacy of practices or procedures
and training for the restoration of AC power to,

necessary systems;"

2. Ensuring the adequacy of procedures and training
for operators to cope with plant response to a-

station blackout event;

:

1

:
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3. Post-failure evaluation and correction of the root
cause of losses of individual AC power sources;

4. Ensuring the adequacy of severe weather procedures
(hurricane and tornado);

5. Reducing the frequency of emergency diesel
generator cold fast starts through changes in
technical specifications and/or the addition of
pre-heat systems;

6. Supporting industry groups regarding development of
(1) guidelines designed to improve diesel generator .

performance Le_.g_., IEEE) and (2) methods for more
accurately and realistically assessing diesel
generator reliability in the context of station
blackout (e.g., NSAC); and

7. Industry evaluatiori of significant events relating
to AC power reliability."

These proposed voluntary industry initiatives, although
lacking in detail, appear to include many of the elements
in the staff's proposed resolution of USI A-44, as
reflected in the proposed Regulatory Guide (Enclosure 3
of SECY-85-163). Further development of such initiatives,

should be encouraged.

If NUGSBO, or some other industry organization, were to
. develop more detailed standards for voluntary programs
! to improve and maintain diesel generator reliability and

;

ensure the adequacy of procedures and training related
to station blackout events that could be endorsed by the
staff, and committed to by all licensees, then it might
not be necessary to issue those portions of the proposed
Regulatory Guide.

The proposed voluntary program does not include an
industry commitment to determine the station blackout
coping capability for each plant. The staff believes such'

an assessment (which would be required by the proposed
! rule) is necessary for the development of meaningful'

station blackout procedures and evaluation of their:

adequacy.
,,

,

i
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; In a letter to W. J. Dircks, dated July 17, 1985
(Enclosure 3), NUGSB0 reiterated its position and
provided some additional comments on three aspects of
their proposal. With regard to the extent of industry
support of the NUGSB0 proposal, they state that the
proposal "has been agreed to by all of the nation's
nuclear utilities with the exception of three which are
still considering it." With regard to the seven suggested:

industry initiatives (noted above), the NUGSB0 letter
provides some additional discussion of the objectives of

; each. With regard to the capability of operating plants
to cope with a postulated station blackout, the July 171

,
NUGSB0 letter provides some additional discussion, based

* in large part on generic discussions in staff and contractor ,

j reports, to support NUGSB0's view that "[s]taff analysis and
the literature, in general, indicate that the safety '

7

functions which need to be provided in a station blackout
can be provided reliably for several hours without AC power."

We have recently learned of initiatives within
INP0-NUMARC to provide industry support for developing

f integrated approaches to the problem of station
i blackout. As the industry initiatives demonstrate broad

participation in the industry effort, it would be
possible for the NRC to take note of these during the .

discussions on the rulemaking, and make modifications in<

I whatever form the final rule might take.

RECOMMENDATIONS: After review of the NUGSB0 proposal, and for the reasons;
discussed above, the staff continues to believe that the

risk of severe accidents attributable to station blackout
events can, and should, be made a relatively small contrib-
utor to the total core melt frequency from all causes.
We believe that an important ingredient in achieving that
objective is to assure that all plants are able to cope with,

station blackout events of some acceptable duration, and we
believe that our regulations should contain such a requirement.

L The development and implementation of programs for assuring
i the reliability of onsite emergency power systems and the

adequacy of procedures and training related to station
blackout events are also important to achieving the

j _ objective, and we believe that guidance such as that
contained in.the proposed Regulatory Guide on Station
Blackout (or that could be developed by the industry and
endorsed by the NRC) is needed. We believe that further
industry initiatives to develop and implement such guidance'

should be encouraged, but that initiation of the proposed

;

,
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rulemaking should not be further delayed. An addition
should be made to the supplementary information section
of the Notice of Proposed Rulemaking to acknowledge the
NUGS80 proposal and encourage further development of
industry initiatives during the public comment period.
A proposed addition is provided in Enclosure 5.

We recommend that the Commission proceed with the
proposed rulemaking on station blackout as recommended
in SECY-85-163 with the addition of the language of
Enclosure 5 to the Notice of Proposed Rulemaking
(Enclosure 1 to SECY-83-163).

, ,

. / ,

; /i . ? ~

i William'J.'Dircks'

| Executive Director for Operations

Enclosures:
j 1. " Proposal for Resolution of USI A-44 (Station Blackout)", Nuclear
' Utility Group on Station Blackout, May 8, 1985.

2. NUGSB0-85-003, " Estimation of Site-Specific Station Blackout Core Damage
,

| Frequency Using NRC Staff Methodology" Nuclear Utility Group on Station
Blackout, May 1985. .

3. Letter from C. H. Poindexter and L. G. Kuncl to W. J. Dircks, July 17,
! 1985.

4. Letter form D. M. Jenjamin to T. P. Speis, July 1, 1985.
5. Proposed Addition to Notice of Proposed Rulemaking on Station Blackout.

This paper is scheduled for discussion at an open Meeting on
Wednesday, Sectember 11, 1985.

Commissioners' comments or consent should be provided directly
to the Office of the Secretary by c.o.b. Friday, September 20,
1985.

Commission Staff Office comments, if any, should be submitted
to the Cornissioners NLT Uednesday, September 11, 1985, with
an information copy to the office of the Secretary. If the
paper is of such a nature that it requires additional time
for analytical review and comment, the Commissioners and the
Secretariat should be apprised of when comments may be expected.

DISTRIBUTION:
Cormissioners Regional Offices
OGC EDO
OPE ELD
OI ACRS
OCA ASLBP
OIA ASLAP
OPA SECY



y
.

. .

G

i

h I

Enclosure 1'

..

*N*N -wwm , ,

9

e

oe

* .

9

*.

&

W

.

J
.

G #8

,



, .

.

s. .

.

.

.

PROPOSAL FOR RESOLUTION
OF USI A-44-(STATION BLACKOUT)

May 8, 1985

.

.

.

.

.

|
|

1

NUCLEAR UTILITY GFOUP
* h ON STATION BLACKOUT

J Suite 700
1200 Seventeenth St.,-N.W.*

Washington, D.C. 20036

i

'

,

;
.



. _ _ _ _ . . - - . _ _ _ - - - _ - - .

. .

J

.

TABLE OF CONTENTS

i

Topic Page

I

I. Issue Background ........................... 1

II. Overview of Position of Nuclear Utility
Group on Station Blackout (NUGSBO) 3.........

t

III. NUGSBO's Assessment of the Technical
j Record Supporting the Staf f's

9
]

Rulemaking Effort ..........................

IV. NUGSBO's Proposed Resolution ............... 18
;

,

A. Implement ac Power Reliability
Programs................................. 19

:

B. Issue a Commission Policy Statement 20.....

i
! C. Implement a Process to Achieve an

Orderly Resolution of Power-Related
Ge ne r i c I s s u e s . . . . . . . . . . . . . . . . . . . . . . . . . . 21'

V. Conclusion ................................. 24
;

Proposed Commission Policy Statement........ Attachment A

f Sample Plan For Coordinated Resolution
Of Power-related Issues..................... Attachment B

:i

i

i

5
,

t

__, . . _ _ _ . -_ _, _ , _ _ _ _ , _ . _ . _ _ _ . _ _ . . , _ _ , ~ , , _ , _ _ , . - . , . . _ _ , ,-



_ __ _ _ _ _ . _ _ _ _ _ . _ _ _ . . . . _ . . . - . _ _ _ _ _ _ . . _ _ _ _ . _ _ . _ . _ ._

'

. .

i

! .

NUCLEAR UTILITY GROUP ON STATION BLACKOUT .

PROPOSAL FOR RESOLUTION OF USI A-44
. .
I, j

I I. Issue Background

] The NRC Staff defines Station Blackout as a complete

loss of alternating current (ac) electrical power to the

!essential and nonessential switchgear buses in a nuclear '
!

) power. plant. The topic was designated as an Unresolved ;

Safety Issue (USI),by the Nuclear Regulatory Commission'

(NRC) in 1978. In July 1980, the NRC Staff issued Task ,

Action Plan A-44 for resolution of the. issue. Subsequent
*

work has focused on three major areas: (1) loss of offsite
'

i

power experience, (2) reliability of emergency power

supplies, and (3) station blackout core damage sequences.
,

) It is our understanding that the NRC Staff has proposed |
\'
'

j a rule which would (1) designate a station blackout as a

design basis event, (2) require plants to determine the L

i maximum duration station blackout that could be handled and

| analyze the limiting factors governing the duration, and (3)
;

i require plants to demonstrate capability (making
'

;. modifications as necessary) of withstanding a station
:

i blackout for specified durations based on specific

i. characteristics of each plant's onsite and offsite power
'

capabilities. A draft Regulatory Guide, which forms part of ,

:

the Staff's rulemaking package, would interpret the proposed-

!

i;

!

! *

I .

,

i

!
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regulation to require a duration on the order.of four or

eight hours. To support its rulemaking resolution of'

.

Station Blackout, the Staff has also prepared draft NUREG-

1032, entitled " Evaluation of Station Blackout Accidents at

Nuclear Power Plants, Technical Findings Related to

Unresolved Safety Issue A-44," which provides or references,

in large measure, the database upon which the proposed

regulation is based.

The Staff has presented its proposed rulemaking package

to the Committee to Review Generic Requirements (CRGR) and

the Advisory Committee on Reactor Safeguards (ACRS)

Electrical Systems Subcommittee. The CRGR approved sending

the rulemaking package to the Commission for consideration;

however, in so doing CRGR recommended that greater emphasis
1

j be placed on integrating the resolution of other issues

; along with Station Blackout and that allowance for a zero

hour duration category be included.

By letter to NRC Staff management dated March 12, 1985,

the ACRS gave a guarded conceptual-endorsement of the
'

,

resolution of the issue. Specifically, the ACRS recommended

that actions considered in the resolution of USI A-44 "be
i

closely coordinated with recommendations which may emerge

from ongoing work on USI A-45 ' Shutdown Decay Heat Removal

Requirements.'" Further, the ACRS stated that "if a better

alternative (for resolving A-44] than rulemaking is

advanced, we recommend that it be given serious

consideration."

,

_ , _ ._ .. ,_ . . _ _ _ _ . . . _ _
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II. Overview of Position of Nuclear Utility Group on
Station Blackout (NUGSBO)l/

.

!

.

NUGSBO has reviewed the technical record on Station

Blackout and has evaluated the implications of the new
i

requirements under consideration by the Staff. NUGSBO's |

review has included the following topics:

1. Loss of offsite power (LOOP)
experience as it pertains to the
level of reliability _which is
currently demonstrated by normal ac
power sources,

i 2. Diesel generator failure experience .

as it pertains to the existing level
of diesel generator reliability. '

3. Station' blackout accident sequence'

assessment as it pertains to -

quantifying the level of risk posed
by station blackout events. -

4. Estimated costs associated with
'

implementing a design basis station
blackout capability. ;

5. Implications of other safety issues !
'

i which are related either to the
probability of station blackout
events or the capability to;

withstand a station blackout.

!

i.

1/ A number of nuclear utilities interested in the t

"
-

resolution-of Station Blackout formed the Nuclear
| Utility Group on Station Blackout in the spring of 1984. :
; NUGSBO currently. represents 25 nuclear utilities, with i

several others considering membership or otherwise i
expressing support. The objective of the Group is to j

achieve a reasonable resolution of USI A-44 and related !
,
~

issues. |
t

!

!

| I
'

i

i;

\

f

. - - - - -. - -..-,..-c. .-- .-. .. -



. .- . . _ ..

. .

_4

NUGSBO has discussed these issues with the NRC Staff and has

monitored the pe'~tinent efforts of industry organizationsr
I

such as AIF, NSAC,'IEEE, IDCOR, and ANS. In addition,

NUGSBC is carefully examining the Staff's generic risk model

(draft NUREG-1032) and its. implications when applied to

, -actual plant: sites in an effort to quantify and characterize
the risk associated with Station Blackout. '

As a' result of its review and analysis, NUGSBO has

reached the following conclusions:

1. Station blackout has not been shown at this
time to exhibit sufficient generic safety,

concern to warrant rulemaking. Indeed, the
i Staff has stated that-it is primarily
,

concerned with only a relatively small number
'

of plants.

2. The overall level of safety in the industry is
demonstrably high when measured in terms of ac
power system reliability.g

3. The Staff's database for diesel generator
failures Ls presently not appropriate for use
in station blackout risk assessment. While
the Staff's database for loss of offsite power

,
- events appears to be accurate, a few

discrepancies are currently under
investigation by NUGSBO.!

4. The approach adopted by the Staff's proposed
- rule-is undesirable because it does-not allow

for recognition and continued assurance of
high ac system reliability as a means for
resolving.the issue.

5. The Staff has underestimated the potential
,

! cost of implementing.the proposed rule.

6 .- The Staff has not demonstrated that its
approach will provide substantial additional
protection to the health and safety of the
public.

L
|

f-
-

,
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7. The Staff resolution does not adequately
consider the related aspects of a number of
other generic se.fety issues.

.

I,n short, the Staff's technical record does not cur.rently
i support substantial generic concern regarding the risk of

station blackout and, therefore, the large expenditure of

resources that would result from the proposed' rule cannot be

justified on the basis of safety considerations. The

Staff's current rulemaking effort is premature (and in the
! long term may not be'needed at all) and resolution of the

issue should proceed in a coordinated fashion with the
*

resolution of aspects of the several other power-related

issues now before the Staff. (Several of NUGSBO's concerns

regarding the Staff's efforts are addressed in more detail

in Section III.)
'
.

In light of NUGSBO's conclusions, the central issue of
Station Blackout appears to be potential economic risk

rather than potential risk to public health and safety. In

this regard, NUGSBO is aware of initiatives of various,

utilities designed to protect their power plant investment

from station blackout accident sequences which could lead to
\

core damage. Such measures directed toward achieving

economic goals would also offer additional safety benefits.
NUGSBO believes that, as an alternative to current Staff>

rulemaking efforts, industry's endorsement of such
;

|

| initiatives could lead to further reduction of the minimal

t

,_, .- , _ , , - _ - , _
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risk for all plants,- including *those few whuh_may__b.e g

Staff concern. These initiatives, included in the NUGSBO
_

alternative proposal, maintain emphasis on the reliability

of ac power sources and recognize the highly plant-specific

nature of the station blackout issue and other related

issues. With such initiatives in place, the risk to the
.

public health and safety from station blackout will be even

further reduced and final resolution of the station blackout
issue can proceed in an orderly and integrated fashion with

;

the resolution of several other power-related issues.
i

-

i

NUGSBO believes that the inherent synergism offered by such
| '

a coordinated approach will yield econonic and safety

benefits which' exceed those provided by resolving related

issues independently. (NUGSBO's alternative proposal is

addressed in more detail in Section IV.)

NUGSBO strongly endorses the concept of issue

integration as a framework for achieving an orderly and

timely resolution of interrelated issues.. To this end,

NUGSBO supports the recommendation made by ACRS stressing

coordination of the Station Blackout resolution with the

resolution of related issues. Similar observations have

| been made by CRGR. The " Minutes of CRGR-Meeting Number 60",

May 8, 1984, reflect.CRGR consideration of the need for
;

i coordination among the resolutions of generic issues. At

page 2, the Minutes state:

The Staff's proposed resolution of USI
A-44 appeared to the CRGR to confront the

;

- -. .- - . _ _ . . - - , , . - - - _ - . - - - - _~ , . - ,
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'

currently evolving Commission Policy on
, Severe Accidents and-the resolution oft

.other closely related generic issues.<

This resolution of A-44 also appeared to -

,
' foreclose, or at least discourage
i licensee arguments that the overall
; relia)ility of their ac power systems was

sufficient (or could be made so) to allow
a specified ac blackout duration of less.

than 4 hours (e.g., zero). The CRGR
explored these severe accident concerns
and the interrelationships to other
issues in arriving at their conclusions
and recommendations to the EDO on the '

proposed resolution of USI A-44.
l

In sum, CRGR concluded, at page 4:
'

. that the time was ripe to recommend. .

to the EDO that a major effort be
;

; . undertaken by NRR/RES to develop a plan
that would better integrate the>

resolutions of major generic issues now
pending. This should strive to order and
to better manage the means-to achieve the,
most cost-beneficial implementation and

;

resolution of-those separate generic'

issues now in progress or envisioned for
*

the near future.

On October 12, 1984, NUGSBO submitted to the NRC Staff a

proposed integrated resolution process for Station Blackout
i

and power-related aspects of other generic issues. NUGSBO
4

tentatively identified six generic safety issues whose'

eventual resolution could have a bearing either on the
,

likelihood of a station blackout event or the capability of
,

the plant to mitigate such an event. It is NUGSBO's

position that with appropriate industry and Staff
involvement, the integration process provided i.n NUGSBO's

October 12 submittal could be used to develop a plan to

achieve an orderly and timely resolution of these six'

.

1

1

. . . _ , - . -, y- ,_ ...._y, ,, c.----.- , - . .- - _ , , , . , - - , , .
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issues. To support this position, NUGSBO has prepared an

example of such a plan (Attachment B). While this plan has
.

not received the requisite industry and NRC Staff

coordinated review to support its adoption, it does provide

a substantial framework from which a final integration plan

could be developed.'

To amplify NUGSBO's general conclusions noted above,

Section III addresses in some detail several of the issues

giving rise to NUGSBO's concerns regarding the adequacy _of

the record supporting the Staff's rulemaking initiatives.

Section IV provides an alternative to the Staff's proposed

rule. .

;

!

.

4

- -
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III. NUGSBO's Assessment of the Technical Record -
'

Supporting the Staff's Rulemaking Effort

*
,

The initial , impetus for considering the station blackout
issue emerged from early risk studies and the loss of

'

offsite power experience of the 1970's. These

considerations suggested that further study was necessary to
,

determine the nature and extent of the risk which may exist
*

at operating plants. The commission identified Station
Blackout as an Unresolved Safety Issue in 1978 and initiated

* a substantial research program which has only recently been

concluded. This program has incorporated recommendations

from NSAC and IEEE concerning the appropriate. analysis and

classification of LOOP events.- In addition, the Staff and

its consultants reviewed a spectrum of generic plant

analyses performed (primarily) by the NSSS vendors

concerning the coping capability of operating plants.;

Finally, emergency diesel generator reliability experience1

| - provided further input to the Staff's proposals.

NUGSBO does not believe that the technical record

published to date provides a sufficiently well-founded basis
for concluding that a generic safety problem exists. In

fact, to the contrary, the record indicates that (1) onsite

and offsite power system reliability has significantly

improved since attention was first drawn to the station

i

|

'
- - . . . _ . - - . . _ -



- - - . .- . _ .- - _ . _ . - . . . .. ._ - - -_ . - . .

.

. .

i
'

: -10- |

' blackout issue, and (2) a substantial blackout mitigation

' capability exists which will be even further enhanced with
: -

!. the resolution of other power-related issues. The record on
!

its face does not support the Staff's rulemaking'

initiatives. While NUGSBO is continuing its review of the*

'
,

1 record, several of NUGSBO's concerns regarding the technical
1

; basis for the Staff's actions are discussed below.

The first concern regarding the Staff's record involves
:

consideration of the LOOP experience. This database
k

represents the significant joint efforts of the Staff, its.

I consultants, IEEE, and NSAC, and covers all reported events
i

'

j experienced through December 1983. A statistical analysis -

3 of this data indicates a direct correlation between
1

! declining event frequency as reported by NSAC and the Staff,
i
~

and the continued growth in overall industry operating
/
I experience. (See Figure 1.) In fact, since 1976, both the |

'

| frequency and'the total number of LOOP events have declined

markedly. (See Figure 2.) A variety of statistical tests

and measures all support the conclusion that the Staff /NSAC
i

i database indicates a declining trend in the LOOP frequency. L
i

! NUGSBO concludes from its analysis that the observed
4

! reductions in LOOP frequency are due in part to increased .

!

|-
operating experience and improvements in design and

.

I

represent a " learning curve." NUGSBO's analysis of the !I

!

Staff's database indicates that these improvements are !
,

concurrent with a three-fold' reduction in the industry:

i

f

i

!

i
1

'
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average for loss of offsit'e power frequency. In addition to

being evident in the NSAC/NRC database, these reductions and
.

their association with operating experience are

independently cited in recent Industry Degraded Core ,

Rulemaking Program (IDCCR) studies. See " Nuclear Power'

Plant Response to Severe Accidents," Technical Summary
.

Report, IDCOR Program (November 1984). IDCOR suggests that

this same magnitude of reduction is evident for all'

; transients, including LOOP events. Taken as a whole, the ,

! recent experience appears markedly different from the

experience apparent to the Staff.in 1978 when Station

Blackout was identified as an, Unresolved Safety Issue.*

NUGSBO recommends that the Staff review the LOOP

experience in view of these recent trends. Due credit for

improvements evident in the recent experience should provide

a significant reduction in the perceived risk of station'

blackout. Based on consideration of these trends, NUGSBO

submits that the risk due to station blackout is currently

not substantial, and is not the same as was previously

perceived. In fact, an updated evaluation of risk could

well yield results comparable to the level of safety sought ;

by the Staff.in its rulemaking proposal.

' ' The reliability of onsite power sources has also been

1 recently shown to be better than previously assumed. The
,

earlier assumptEons were derived from historical diesel
9i .

generator experience documented by utility data and recorded'

t

4

- - - - - - . .-- , . , - . . - ,. - - -
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(generally) under the guidelines of Regulatory Guide 1.108;
i
j To update this state of knowledge, the~NRC requested plant-

'

specific information about the reliability of emergency
7

.

| diesel generators in Generic Letter 84-15. The responses

demonstrated that over half of all diesels have
'

reliabilities greater than 99% and almost 90% have-

reliabilities in excess of 95%. There were only three ,

| machines with reliabilities less than 90%. These machines
!

have since been upgraded to better than 95% based on the,

! last 20 successive tests reported to the NRC.

It is also possible that the reported performance of

these three (and other) machines may be more a result of'

i
'

irrelevant failure criteria than a true measure of their

reliability. Specifically, Generic Letter 84-15 asked fcr

reIlability data to be reported in accordance with
i

'

Regulatory Guide 1.108, i.e., identification of failures
3

based on the ability to meet the fast start critoria for

'
loss of coolant accidents. While important to the basis for

) satisfying Regulatory Guide 1.108 (i.e., for satisfying LOCA

) response criteria), achieving rated load in a 10 to 15
'

second time period (as opposed to a longer period) is

irrelevant to station blackout risk assessment.4

.

Some utilities.took exception to Regulatory Guide 1.108

when responding to Generic Letter 84-15; others did not.'

!For those utilities which did not, some reported reliability

- data which was based on reported failures attributed solely

,

I

s > - - - - . , - - - - - - . - . - . . - . , _ . . , ,w - . . , - . _ _ .,m_...,_. ,. m .,,.,,__..,...,....r,. _ , , , . , , , _ _ . ,,_ _ ,
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i to failure, by a few seconds, of the diesels to assume rated ;

i

j load in a 10-15 second time period. The application of a |

! more appropriate failure criterion to the database would

reveal that the contribution to station blackout risk from !
,

diesel generator failures-is even smaller than assumed as a:
,

i result of the Generic Letter 84-15 response. ;

.! The current method of determining diesel generator

reliability is also unnecessarily pessimistic in counting !

all failures yet omitting many " successful" demands that are;

! terminated in less than one hour. In this regard, efforts
4

a're currently underway at NSAC to provide a method for more ji

.

j accurately and realistically assessing diesel generator ;

:.
i
'

reliability in the context of station blackout. !

) As has been the case with increasing offsite power '

i '

; system reliability, it can be anticipated that diesel

! generator reliability will continue to improve. Several
:

{ factors point to this conclusion:
a -

! 1. Cold fast starts, which are
! recognized as being harmful to
j reliable diesel generator operation,

.are being reduced in frequency or.

eliminated through changes in
:

| technical specifications and the
i addition of pre-heat systems. |
4

2. Industry groups, such as IEEE, are*

developing standards aimed at'

improving diesel generator-
-

i performance.

3 .- As more focus is put on diesel
generator pelfdtmance, root cause.

| identification;yill enable the
industry to tenedy problems through
constructive modifications to

;

!
~

i
i ,

i
'
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equipment and procedures, rather
than through more frequent
potentially destructive testing to

-demonstrate reliability.

4. Industry is implementing a program
for the collection and trending of
diesel generator reliability data.

Thus, NUGSB0 submits that with regard to Station Blackout,
,

actual diesel generator reliability is understated by

cutrent ave.luation methods and should be expected to improve

as the industry continues to acquire greater e perience.

Despite the clear evidence in the technical record of a
pattern of decreasing station blackout risk, one concern
which has been raised by the Staff is that such improvements

will be evident only in those areas subject to industry

remedies. The Staff maintains that the residual risk from

weather-related , LOOP events may be less subject to
improvement. These types of events are classified by the

Staff as uncontrollable events, as distinguished from

equipment reliability events which are largely controllable

by licensees. The Staff contends that the frequency of

these uncontrollable events has not been shown to be

declining. Contrary to the Staff's view, however, NUGSBO's

review of the database indicates that improvements have

indeed occurred in the frequency of weather-related LOOP
,

events. In fact, the improvement seen in the so-called

uncontrollable event frequency is comparable to that

observed in the equipment-related category. This
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improvement suggests that station blackout risk can be
reduced as a result of industry initiatives. NUGSBO

.

believes that additional steps can be taken to further

reduce the risk of a station blackout initiated by severe

weather, without substantial plant modifications or .

rulemaking. These initiatives are part of NUGSBO's
.

alternative proposal and are described in Section IV, Part

A.

To obtain a better. understanding of the Staff's

perception of the station blackout risk, NUGSBO conducted a

review of operating sites using the assumptions, data, and,
i .

methodology' discussed in NUREG-1032. A secondary goal of

this review was to understand the value and limitations of
the methodology as a tool for assessing the nature of the
station blackout risk at actual plants. In this regard,

despite its stated assumption that a small number of sites
are at risk from station blackout, the Staff has notably

failed to demonstrate this risk by the analysis of any .

actual sites.

The conclusion of NUGS80's analysis is that the Staff's

methodology fails to identify any plant which constitutes a
significant public health and safety risk due to station
blackout. In addition, the analysis (using the Staff's

assumptions and methodology) indicates that overall station
Final'ly ;the blackoutNblackout risk is not significant.

2.

mitigation measures of the type currently under

.
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consideration by the Staff fail to offer significant4

'

: potential improvements to the public health and safety - an
.

i essential step to proposing a backfit. This latter finding ,f
.

w._ - ae-

! is especially important because the implementation of the ,4, ,

i t

Staff's proposed backfits could consume an inordinate amount p e m ' '- >

of Staff and industry resources.

| Notwithstanding NUGSBO's conclusion that the staff's
i
j methodology and assumptions fail to identify any plant which

.; poses a significant public health and safety risk due to ;

station blackout, NUGSBO conducted a further investigation
i l

i of the plants which the Staff's methodology determined to be !
*

i
; most vulnerable. Significantly, NUGSBO's investigation |

<

1 revealed considerations at each site not factored into the |
-

< 9

| analysis that provide a further and substantial decrease in
'

the risk'of cors damage due t'o station blackout, e.l., the
'

availability of other ac power sources, recently improved ;

| diesel generator reliability, the capacity to enhance
:

effective diesel generator redundancy, a dedicated diesel,

i or improved grid reliability, i

i

| It should be emphasized that the Staff's methodology :

appears to be useful only as a screening test and is very-

conservative. For example, the governing criterion of ;;

i
! concern is core damage rather than core melt or radioactive
4

; release frequency. Given the Staff's " risk" criterion, the

f potential reduction or elimination of important containment
:

f failure modes or the revision of the source term have no j
4

1 i

:
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impact on the assessment of station blackout risk. Further, -

,

sufficient credit is not given for either alternative power
-

,

sources on-site (eg ., a fossil unit, IC turbine, or other
non-safety source of ac power) or recent improvements to

3

1
' offsite power sources. Taken together, these considerations

further reduce the station blackout risk by margins
.

.

j comparable to or greater than that offered by the proposed
.

] modifications. Yet, even as a screening test, NUGSB0

concludes that the staff's analysis fails to support.

classifying station Blackout as either a generic or site-a

specific design. basis safety issue, and clearly does not
i o *

support generic rulemaking.
'

4

i

:
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IV. NUGSBO's Procosed Resolution
.

NUGSBO's proposed alternative was developed based in

large measure upon consideration of three relevant factors:

1. The Staff's technical record fails
to support its conclusion that
blackout is a generic safety issue
warranting rulemaking. Ra the r ,
NUGSBO concludes that station
blackout does not represent a
significant risk to public health
and safety.

2. There are various ongoing utility
initiatives in this area designed to
provide greater protection of the
cepital investment in the plant
which provide additional safetyi

benefits. While their focus is
primarily economic, NUGSBO belteves
that if such initiatives are

! embraced by industry, they will also
increase the current level of safety
associated with station blackout
events.

3. Any resolution of station blackout
must proceed in coordinated fashion
with the resolution of other power-
related issues.

The major elements of NUGSBO's proposal (discussed

below) are:

1. Implementation of plant-specific programs
designed to enhance ac power reliability;

2. Issuance of a Commission policy statoment
endorsing this industry program; and

.
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3. Implementatial of an integrated resolution
process for ultimate resolution of station
blackout and other power-related issues.

.

A. Implement ac Power Reliability Programs

The first step of the NUGSBO proposal is for each

utility to implement a plant-specific program embodying

industry initiatives designed to enhance ac power

reliability. While these programs will be designed

primarily to ensure that economic risk from station blackout
is acceptable, they will also increase the current level of

safety associated with stgtion blackout events. Under this

approach utilities will be provided the flexibility to

establish a program reflecting specific plant design

features and operating practices, and may consider, among

other things, administrative controls, and improvemente to

ac power systems. The industry initiatives embodied in each

program will include the following actions, as appropriate:

1. Ensuring the adequacy of practices or procedures
and training for ths restoration of ac power to
necessary systems;

2. Ensuring the adequacy of procedures and training
for operators to cope with plant response to a
station blackout event;

3. Post-failure avaluation and correction of the root * **cause of losses of individual ac power sources; -
,

#
4. Ensuring the adequacy of severe weather procedures *

(hurricane and tornado);

- _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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5. Reducing the frequency of emergency diesel
generator cold fast starts through changes in
technical specifications and/or the addition of
pre-heat systems; -

6. Supporting industry groups regarding development of
(1) guidelines designed to improve diesel generator
performance-(e.g., IEEE) and (2) methods for more
accurately and realistically. assessing diesel
generator reliability in the context of Station
Blackout (e.g., NSAC); and

7. Industry evaluation of significant events relating
to ac power reliability.

While at present primarily NUGSBO member utilities have
'

been involved in developing and supporting these

initiatives, NUGSBO is actively working to gain industry

acceptance. To further these initiatives, NUGSBO is

committed to assuring the development of guidelines for

implementation.

*
.

B. Issue a Commission Policy Statement '

In_ view of the clear and significant trends in LOOP

events and diesel generator reliability and the industry

initiatives noted above, NUGSBO maintains that (1) the

perceived risk to the public health and safety from Station

Blackout has decreased substantially since it was declared a

USI, and (2)-such risk will decrease further in the future.

Further, NUGSSO submits that to avoid potentially

unnecessary and wasteful expenditure of both Staff and

industry resources on piecemeal resolution of related

.

&
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issues, all power-related issues should be resolved in an

integrated fashion. Accordingly, NUGSBO recommends that the
.

Commission issue a policy statement which would endorse the

above-noted industry initiatives regarding this issue and

recognize that the substantial reduction in risk from
Station Blackout provides interim resolution pending an

orderly and deliberate integrated resolution of all power-
related issues, rurther, NUGSBO recommends that the policy

statement conceptually embrace and provide active support

for the integrated resolution. A proposed policy statement

is previded in Attachment A to this document.
!

C. Implement a Process to Achieve an Orderly Resolution of ;

Power-Related Generic Issues

NUGSBO submits that with the implementation of industry

intiatives noted above, the NRC Staff will have further

assurance of th0 low risk to public health and safety from

Station Blackout auch that a more deliberate and integrated

resolution of this issue can proceed in conjunction with the

several other powar-related issues of concern.2/ NUGSBO

2/ Widespread use of the term " integration" in other
nuclear licensing contexts may lead to misinterpretation-

of this Group's intent. NUGSBO is not suggesting an
integrated resolution process which would conclusively
lead to a single, universally-applied backfit to resolve -

station blackout and related issues. In the proposed
application, the term integration refers to a process by
which the information needed to support the resolution -

of a set of related generic issues is identified and
gathered in a timely fashion. Evaluation of the
resulting information then leads to a reasonable and
mutually consistent resolution for each of the related

(rootnote 2 continued on next page)
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maintains that sound regulatory practice mandates such an

integrated resolution. Such an integrated resolution will
.

minimize the potential for near-term over-commitments of

industry and Staff resources which in the long-term may,

prove to be either unnecessary or unjustified on a

cost / benefit basis. Further, an orderly and integrated

resolution of related issues will minimize disruptive and

potentially unwarranted impacts on plant operations that
could renult from piecemeal resolution of the related

*

issues.

In an October 12, 1984 submittal to the Staff, NUGSBO
.

provided two screening criteria to identify power-related

issues subject to integrated resolution. Further, NUGSBO

suggested a five-step framework for the actual integration

of those issues. NUGSBO contends that, using these criteria -

and framework, the NRC and industry could work together to

develop and implement an integrated task action plan leading

to ultimate resolution of all power-related issues within a

2-4 year period. (:rplementation of activities associated

with the resolution of the various related issues may

proceed in staggered fashion as each issue is resolved.)

(rootnote 2 continued from previous page)
issues. Any new performance criteria or recommendations
resulting from this resolution could then be issued
concurrently, and addressed by individual utilities in
an orderly fashion. The regulatory stability inherent
with this approach will enhance plant reliability by
limiting disruptive changes to hardware and procedures
and allowing for more efficient expenditure of resources
by each utility.

_ _ _ - _ _ _ _ _ _ _ _ _ _ - _ _ -
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I While the development of any integration plan must have
i

!.
full coordination and input from both the NRC and the ,

7
.

f
various industry groups associated with the related issues, ,

NUGSBO provides as Attachment B a sample plan for the |
'

1'
; resolution of power-related issues in order to provide an
i >

example of how such a process would work. The sample plan ;
j '

r
'

! contains a listing of power-related generic issues and
!

| relevant technical considerations, a matrix reflecting the
;

} sequenced resolution of such issues, a task action plan for
:

; implementation, and a discussion of organizational

| considerations associated with resolution. While the sample

i

|
plan in Attachment 5 contains substantial detail and'may ;

i

| reflect manf industry and NRC Staff views on the integrated
resolution of power-related issues, NUGSBO reiterates that-

i

{ prior to adopting any such plan a full and complete review |

) by both the NRC Staff and other industry groups would be
i

| necessary. To that end, NUGSBO reaffirms the suggestion
'

:

! made in its October 12 submittal that an NRC/ industry
,

! workshop should be held to address the elements of this '
!

integrated resolution plan. NUGSBO would commit to sponsor

or co-sponsor such a workshop.
|

'
,

!
i |
:

I
'

:

i i
t

I l

i

>
.

. _ _ . _ .-. _ . _ __, _ __ _ . _ _ , _ .., _ -
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V. Conclusion

.

NUGSBO's proposal represents (1) a program of plant-

specific. initiatives designed to provide further short-term

enhancement of ac power reliability and (2) combined NRC and.

industry efforts designed to provide, in a timely and

integrated fashion, long-term resolution of the several

power-related generic issues. Notwithstanding the

substantial concerns regarding the adequacy of the Staff's

technical record to support its rulemaking initiativ'es,
NUGSBO maintains that its proposed alternative is preferable

to the Staff's proposal for several reasons.

First, the alternative proposal will yield safety

benefits faster than the Staff's approach, because the

NUGSBO proposal focuses on ac power system reliability. The

Staff's proposal, on the other hand, emphasizes backfitting

mitigation capability to protect against core damage. The

ultimate realization of such mitigation benefits is limited

by the long lead times for equipment design, procurement,

installation, and refinement.

Second, NUGSBO's proposal provides for the timely and

integrated resolution of several issues. As a result,

industry and NRC resources will be focused to accomplish the

resolution of necessary tasks and the potential for wasted

resources, which history teaches will occur absent the

integrated approach envisioned by NUGSBO's proposal, will be

substantially reduced.

.____ - _ _-_ _ - _ _ _ _ _ _ _ _ _



_ _ _

. .

-25-

Third, NUGSBO's proposal will provide greater assurance

that the overall cost / benefit of coordinated resolutions is
.

maximized. Piecemeal resolutions of related issues, as

currently advanced by the Staff, promote substantial

inefficiencies which will result in a reduced cost / benefit.
Fourth, focusing on core damage, the Staff's technical

'

record fails to support Station Blackout as a safety issue

at any plant. The Staff's analysis, however, does raise the

potential concern that Station Blackout may be an economic

issue at some plants. Economic issues are within the

jurisdiction of, and should be resolved by, the utility ,

'
industry, rather than the NRC. Furthermore, utilities are

better staffed and equipped to analy e and manage such

issues. Notwithstanding the good intentions of Staff

proposals in this area, utility-initiated actions are

clearly preferable.

Finally, NUGSBO's proposal is based on industry

initiatives. This approach is clearly in support of the

NRC's goal of fostering independent action by industry.

Such an approach has the added benefit of providing a :

mechanism whereby both industry and the NRC can work I

together to resolve a number of generic issues in a

coordinated fashion. If successful, these initiatives may

provide a model for more efficient and timely cerolution of

other generic issues.

- __ _ _ _ _ _ _ _ _ _ - _ _
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In sum, the NUGSB0 alternative to the Staff's proposed.*

rule is a preferable method for addressing the Station
.

Blackout issue and should receive strong NRC consideration.

. Moreover, should the N,,RC choose to pursue the Staff's

proposed rule through notice and comment rulemaking, the

NUGSBO alternative resolution could form the basis for an
option published concurrently for comment with the proposed

rule. This latter approach was accomplished successfully in

the recent ATWs rulemaking.

.

a

4
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Attachment A

Proposed Commission Policy Statement

A. Background

The Commission declared Station Blackout, defined as a

complete loss of alternating current (ac) electrical power
to the essential and non-essential switchgear buses in a

nuclear power plant, an unresolved safety issue in 1978. In

July 1980, the NRC Staff issued Task Action Plan A-44 to

address the issue. The NRC Staff has been working on this

issue since that time, focussing upon three major areas: 1)

loss of offsite power; 2) reliability of onsite backup sys-
tems;.and 3) station blackout core damage sequences. During

this time, the Commission has sponsored a number of studies

and the staff has issued the following reports: NUREG/CR-

2989, NUREG/CR-3226, NUREG/CR-3840, NUREG/CR-3992, and most

recently, draft NUREG-1032.

The results of these studies reflect that the reliabil-
ity of the two major ac power sources at each site (i.e.,
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offsite power and onsite emergency diesel generators) has -

improved substantially during the past several years and all |

indications reflect that this reliability will continue to !

Further, witho*t taking into consideration the-improve. u

positive impact of source term reevaluation, these studies
ido not demonstrate that Station Blackout constitutes a

significant risk to the public health and safety.

The Commission is aware that the power-related aspects

of other unresolved and generic safety issues remain out-

sganding. The CRGR and ACRS Subcommittee on Electrical
'Systems have expressed interest in having the resolution of

Station Blackout integrated with other power-related issues.
,

The Commission endorses the concept of integrated res~olution

of related issues. !

The Commission has recently. issued a Policy Statement

endorsing industry initiatives regarding training and quali-

fication of nuclear power plant personnel and considers a

similar approach applicable for the resolution of Station

Blackout (USI A-44).

B. Policy Statement

The Commission recognizes that the industry has made

progress in improving ac power reliability. In addition,

*
') the commission recognizes that the initiatives proposed by

the Nuclear Utility Group on Station Blackout will further
*

enhance the reliability of ac power systems. In this
t

'

>

= _ _ _ _ _ _ _ _ _ _ _ . _ _ _ . _ _ _ _ _ . _ _ . _ _ _ _ _ _ _ _ . _ _ _ _ _ . _ _ _ _ _ _ _ . _ _ _ _ _ _ . _ _ _ _ _ _ _ . _ _ _ . _ _ . _ _ _ _ _ _ . _ _ . . _ _ . . ___ _ . _ _ _ _ _ _ . _ _ _ . _ _ . _ _ _ _ _ _ _ _ . _ _ _ . _ _ _ _ _ .
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regard, the Commission realizes the importance of industry's .

initiatives and wishes to encourage further self-

| improvement. Subject to the success of these programs, the
Commission will refrain from new rulemaking in the area of i

station blackout. Although the Commission is deferring
f

rulemaking in this area in recognition of the industry
efforts, the NRC can only exercise this flexibility as long

as the industry initiatives produce the desired results. In

addition, it remains the continuing responsibility of the
,

NRC to independently evaluate applicants' and licensees' ac
,

!

j power reliability to determine the success of these
! initiatives and to evaluate the possible need for further

NRC action.

4 The NRC policy with respect to licensees' and appli-

f cants' programs for ac power reliability is presented below.
i

; The Commission expects that, pursuant to the guidance

contained herein, each licensee or applicant.for operating

license will implement a plant-specific program designed to'

further enhance ac power reliability.

Each program will include the following actions, as

appropriate:

! 1. Ensuring the adequacy of practices or procedures
and training for the restoration of ac power to4

; necessary systems;
;

,

2. Ensuring the adequacy of procedures and training
! for operators to cope-with plant response to a

station blackout event;
,

) 3. Post-failure evaluation and correction of the root
cause of losses of individual ac power sources;

,

;
,

, . - . . _,._y - ..n, ,, ,-4., , 7, - . - . , . n..n, ,,. -, . - , _ , - - - - + - , ,,m, ,, -c.
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4. Ensuring the adequacy of severe weather procedures -

(hurricane and tornado);

5. Reducing the frequency of emergency diesel
generator cold fast starts through changes in
technical specifications and/,or the addition of
pre-heat systems;

6. Supporting industry groups regarding development of
(1) guidelines designed to improve diesel generator
performance (e.g., IEEE) and (2) methods for more
accurately and realistically assessing diesel
generator reliability in the context of Station
Blackout (e.g., NSAC); and

7. Industry evaluation of significant events relating
to ac power reliability.

~

.
'

C. Enforcement

The NRC retains authority to use the full range of

enforcement actions for regulatory violations involving ac

power reliability as specified in the Commission's Enforce-

ment Policy, 10 C.F.R. Part 2, Appendix C. Enforcement

actions for violations related to the availability of onsite

and offsite ac power will be based upon Commission regula-

tions and individual license conditions. The Commission,

however, in recognition of industry initiatives involving ac

power sources, will exercise some discretion in selecting

cases appropriate for enforcement.

.

f

,)
)o

.
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Attachment B

Sample Plan For Coordinated Resolution
of Power-related Issues

In its October 12 submittal, NUGSBO proposed an

integrated resolution process which involved the following

five steps:

1. Identify the generic power-related
issues which are candidates for.
integrated resolution.

2. Identify the technical
considerations underlying the
related issues which must be
addressed in the integrated
resolution process.

3. Develop an integrated task action
plan to prioritize and coordinate
analysis of the technical
considerations necessary to
ultimately resolve the issues.

4. Execute the integrated task action
plan in order to develop a full
database from which to choose
possible resolutions.

'

5. Select and implement final
resolutions for related issues in a
timely fashion.

:
.i

- r -. - - , . - , -- , , _ _ _ _ _ _ , , , _ _ _ _ _-
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In that submittal, a trial application of the first step
.

was performed. ' Generic issues were reviewed to identify
those that were related to the reliability or availability

,

of ac power using the following screening criteria: ,

(1) the issue bears on the likelihood or
duration of a total loss of ac
power; or

(2) the issue relates to the ability of
a plant to withstand or cope with a
total loss of ac power.

This review produced seven " power-related" issues as

candidates for a coordinated resolution. Issues of primary

*

importance in this category are: (1) " Diesel Generator

Reliability" (Generic Issue B-56), (2) " Reactor Coolant Pump
Seal Failures" (Generic Issue 23), and (3) " Shutdown Decay

Heat Removal Requirements" (USI A-45). Issues which have

relationships of lesser importance to Station Blackout, but

which should also be considered, include " Adequacy of

Safety-Related DC Power Supplies" (GI A-30) and " Probability

of Core Melt Due to Component Cooling Water System Failures"

(GI 65). (one of the seven issues, USI A-47,1" Safety

Implications of Control Systems," has since been dropped
from the list because of its specific focus on accident

sequentes not related to station blackout.)

In performing the second step in the process, NUGSBO

identified a number of't'echnical considerations within each
>of the power-related issues which are related to station

-

. . _ _ - , _ . . _ - . _ ___._. _ _ .._.. ~ . _ . . _ . _ . . _ . . _ , - _ . . - . _ _ _ _ _ - _
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blackout. These issues are listed in Table 1 and their

specific relationship to ac power reliability / availability
^

is shown diagrammatically in Figure 1.

Using Figure 1 as a template, it is now possible to

perform the third step in the integrated resolution process;

i.e., to propose a task action plan for development of

complete data from which to select and implement appropriate

resolutions. The initial emphasis in such a plan would be

to review the status of each issue to determine those which

have already been sufficiently studied and those which are

the subject of ongoing NRC or industry research.

An industry organization should be established with

overall responsibility for implementing the integrated task

action plan. This organization would monitor the progress

of relevant activities ongoing within the NRC and the

industry.

A preliminary task action plan is set forth in Table 2.

The task action plan will, if implemented, result in an

orderly resolution of USI A-44, GI B-56, GI A-30, GI 23, and

GI 65. USI_A-45 will only be partially resolved, but its

ultimate resolution should be coordinated to ensure

consistency with this proposed integrated resolution.

t
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Table 1

List of Generic Issues and
Relevant Technical Considerations

.

1. Station Blackout (USI A-44) )
1.1 Event Likelihood and Duration

1.1.1 offsite (normal) ac source reliability
(precursors /causes, frequency, time to
restore).

|
' 1.1.2 Onsite (emergency) ac source reliability.

1.1.2.A Emergency diesel generator.

reliability (failure modes, failure,
rates, time to restore).

1.1.2.B Emergency diesel generator
'

configuration.

1.1.3 Presence of Enhanced Recovery (backup ac
power sources onsite or close by).

1.2 Ability to Withstand or Cope With a Station
Blackout Event

1.2.1 Ability to maintain sufficient RCS
inventory.

1.2.2 Ability to remove decay heat.

1.2.3 Equipment support / survivability under
station blackout conditions.

2. Diesel Generator Reliability (B-56) - direct impact on
reliability of ac power

3. Safety-Related de Power Supplies (A-30):

3.1 Reliability of de power supplies - may affect
reliability-of ac power through inability to start
a diesel or operate switchy'ard relays.

/G.

.

- _ _ _ - _ _ _ _ _ . _ _ _ _ _ -
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Table 1 (continued)
-

;

3.2 Battery capacity during total loss of ac power -
affects ability to deal with station blackcut
events through loss of instrumentation or DHR
equipment support function.

4. RCP Seal Integrity Without AC Power (GI 23) - related to'

ability to maintain RCS inventory when makeup capability
not present-due to total loss of ac power:

4.1 Hydrostatic seal designs (failure mechanisms,
leakrate and timing).

,

4.2 Hydrodynamic seal designs (failure mechanisms,
leakrate and timing).

5. CCW Reliability (GI 65) - related to likelihood and
severity of RCP seal failure during total loss of ac
power..

6. Shutdown Decay Heat Removal Systems (USI A-45) -
Reliability of ac-independent DHR systems influences>

ability to cope with a total loss of ac power.

>

5

|

i

1

'

_ , - . _ _ _ . - -_ _ _ , . _ _ _ _ _ -. . -. _ . . . .
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Figure 1
.

Relationship of Generic Issues and
Technical Considerations

Reliability of ac Power

.

1.1
1
I
I

I I i
1.1.1 1.1.2 1.1.3

I

I .

3.1
# *

l i
1.1.2.A 1.1.2.s

| I
2.0 3.1

Ability to Cope With a
Total Loss of ac Power

1.2

I I i
1.2.1 1.2.2 1.2.3

.| | .

I I

I I I -l
4.1 4.2 3.2 6.0 3.2 *%

.|. *

5.0 5.0

i

_ . _ , _ , -,
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Table 2
.

TASK ACTICN PLAN FOR RESOLUTION OF POWER-
RELATED GENERIC ISSUES

(PRELIMINARY)

TASK I: DEVELOP A COMPLETE DATABASE

A. Determine the Present Reliability of ac Power Systems (1.1)

1. Offsite Power Reliability (1.1.1)

a. Verify long duration LOOP event data;

b. Re-review LOOP database to examine feasibility4

or appropriateness of " rectifying" prior data
to reflect past corrective actions by
utilities;

c. Refine " learning curve" effects model to !
"

determine whether a correlation exists between
number of plant sites and the experienced

i reduction in LOOP frequency and duration; and
t

d. Examine relevant industry experience to'

idantify significant precursors to a LOOP
event (e.g., de bus failures).

2. Onsite Power Reliability (1.1.2)

a. Develop method for measuring diesel generator
reliability (EDGR) in a. manner appropriate for
station blackout concern (2.0);

b. Reassess EDGR from utility responses to NRC
Generic Letter 84-15, or develop a clearer
information request and send to utilities.
Data obtained is used to measure current EDGR !

(2.0) and;

c. Assess whether de system failures are ,

significant contributors to overall diesel |
'

generator unavailability (3.1).

3. Enhanced Recovery Capability (1.1.3) |
a. Establish criteria for allowing credit for

backup ac power sources; and j

i
.

i

i

!

_ _ _- . , - - - . , _ - - _ . . _ , _ . _ . _ . _ . . . , _ _ . . . . - . _-
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Table 2 (continued) ;

. i

b. Review each site for the presence of enhanced
Irecovery capability, including restoration

procedures.

B. Evaluate Ability to withstand a Total Loss of ac Power
(1.2)

1. Ability to Maintain RCS Inventory (1.2.1)

a. By test or engineering evaluation, identify
RCP seal failure mode (if any), leakrate, and
timing for hydrostatic seal design (4.1); and*

b. Same as (a) for hydrodynamic seal design
(4.2).

2. Ability to Remove Decay Heat (1.2.2)

a. Assess the reliability of ac-independent DHR *

systems, identify failure mode and timing
(6.0); and

b. Evaluate impact of de system failures on DHR
performance during station blackout due to
insufficient battery _ capacity (3.2).

3. Equipment Support / Survivability (1.2.3)

a. Realistically establish credible conditions
that may result from a station blackout that
have an adverse effect on required equipment.

TASK II: REASSESS RISK ASSOCIATED WITH AC POWER LOSS EVENTS

Under this task, the results of Task I would be employed
in a reassessment of risk posed by station blackout.

TASK III: ESTABLISH PERFORMANCE GOALS

An ac power-reliability / performance goal should be
established. If from the results of TASK II the existing
level of protection is deemed to be acceptable, then this

~

level of protection is translated into a performance goal * w,
and measures can then be taken to ensure that this i

2
performance is maintained in the future. If the existing -

level of protection is deemed inadequate, then a goal may be
established in terms of improved reliability.

!

*
-_ _. ,-. .__ _.
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Table 2 (continued)
.

TASK IV: SELECT RESOLUTION / IMPROVEMENTS FROM AVAILABLE
OPTIONS

i A. Suggestions to Consider for Improved Reliability of ac
Power Sources

1

1. Offsite Power Reliability:

a. Examine relevarit industry experience .to
identify switchyard problems which could lead
to LOOP events;

b. Develop " weather-related" procedures whichI

minimize the likelihood of a total loss of ac
power events which have hurricanes or

: tornadoes as precursors; and

c. Continue tracking and analysis of LOOP events
industrywide.

2. Onsite Power Reliability

a. Develop a means for continued assurance of
high EDGR by analyzing failure mechanisms,
applying corrective maintenance, minimizing or
eliminating unnecessary testing, and
implementation of good preventive maintenance
practices; and

__
b. Implement an-industry-wide EDGR trending

program.

NOTE: These suggestions, if implemented, resolve GI
; B-56.

3. DC Power System Reliability

~ 'a. Assure that de power system design and
operational features do not compromise ac
. power availability; and

,

b. Assure that-test and maintenance activities
required for battery operability include
preventive maintenance procedures on bus
connections, procedures to demonstrate de
power availability from the battery to the
bus, and administrative controls to reduce

!
-- . _ . . _ . _ __ - ._ _. . . . -_
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Table 2 (continued)
i

battery damage during testing, maintenance,
-

and charging.

t

NOTE: .These suggestions, if implemented, resolve GI
' -

A-30.

B. Suggestions With Regard to Demonstrating Ability to ,

Withstand a Total Loss of AC Power

1. Improvements to reactor coolant pump seals (if
shown to be necessary) and proper operating and
maintenance practices (NOTE: This resolves GI 23
and 65);

2. Procedures for restoration of ac power sources; and
,

! =

3. Procedures and training for goping with station
blackout events which promote understanding of -

event and minimize likelihood of human error.

TASK V:- Implementation of Resolution

The resolution options selected under Task IV will then
be implemented on a plant-specific basis in a timely,
coordinated fashion.

;

i

. ..

O*
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1.0 INTRODUCTION

i
The primary objective of this study was to examine the site-

specific station blackout core damage frequency for each4

operating nuclear plant in the United States using a methodology
4

developed by the NRC Staff. A secondary objective was to examine

the impact of modifying the loss of offsite power database to
i

reflect industry improvements in AC power reliability.

The methodology used in this analysis is based on NUREG-1032

(NRC (1985]), " E'va lua t ion of Station Blackout Accidents at

Nuclear Power Plants, Technical Findings Related-to Unresolved

Safety Issue A-44." The details of the Staff's methodology and

j its application in this analysis are discussed in Section 2.0 of

i this report. The analysis required data concerning plant

location, AC power equipment configuration, diesel generator
!

j reliability, local weather experience, and plant transient
,

response. Where possible, documented site-specific information

was used. Assumptions made for purposes of the analysis are

! identified in the subsequent sections of this report.

It is important to note that the use of the Staff's

methodology in this, report should not be construed as an

endorsement of this particular approach to the determination of
,

station blackout risk. Rather,-the frequency estimates indicate

how actual sites compare with the generic assessment the Staff

i has reported in NUREG-1032.

.
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2.0 SITE-SPECIFIC CORE DAMAGE FREQUENCIES USING STAFF'

,

METHODOLOGY
3

,

i i

: 2.1 Overviev

In NUREG-1032, the Staff swnmarizes its findings concerning
;

1 the likelihood and consequences .of station blackout events at

nuclear power plants. These findings include a generic

'assessment'of the expected frequency of core damage from station

' blackout events. In the Staff's methodology, the core damage

frequencies are dependent on a number of plant design and
,.

] location factors. When all.the various factors are combined, the
J *

resulting core-damage frequency categories number in the hundreds,
; e !

I
'

and represent a frequency range of nearly six orders of
'

4

|

{ magnitude. The Staff states that the expected core damage |;'

{ frequency range extends from 10-6 to greater than 10-4 per site-
,

;
,

year. :
<

In this report, the Staff's methodology is applied to all

sites with operating licenses issued prior to the end of 1983 in

j order to determine the range and distribution of expected core

damage frequencies represented by the nuclear industry.

,

; 2.2 Staff Methodology
I

i 2.2.1 Site Attributes
} ;

.

The focus of NUREG-1032 in estimating station blackout risk !

is the estimated frequency of core damage.- In Table C.4 of
f i

' '

NUREG-1032, the Staff presents the expected core damage
i

i frequencies from station blackout as a function of four

attributes: :

i
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(1) emergency diesel generator configuration;
(2) emergency diesel generator reliability;
(3) los.s of offsite power susceptibility; and,
(4) station blackout coping capability.

Each of these site attributes are discussed in the following

subsections. Table C.4 is reproduced herein as Appendix A.

I.

2.2.2 Emercency Diesel Generator Conficuration i

!

The emergency diesel generator (EDG) configuration is a

combination of two parameters: ;

1

(1) The minimum number of EDGs needed to meet AC power load
I requirements for a design basis accident (DBA); and,.

(2) The number of EDGs available. ;

,The configuration is described in NUREG-1032 and this report
by the notation "x/y", where "x" is the number of EDGs needed and i

"y" is the number of EDGs present onsite. The Staff's analysis |

acco==odates only three different configurations: 1/2, 2/3, and
,,

i
'

1/3. It is assumed that other configurations found at some sites

(i.e., 2/5, 3/8) are bracketed (in terms of redundancy) by the
,,

three configurations analyzed.
,

2.2.3 Emergency Diesel Generator Reliability

The NUREG-1032 methodology _ requires the determination of

individual EDG failure likelihood based on a site average. In

this case, an EDG failure is defined as a failure to start and
4

properly assume load. The Staff's analysis considers both

independent and common-cause failures to start. In addition,
,

'

independent and common-cause failure-to-run rates are factored

into the analysis.

Page 3
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The models developed by the Staff for diesel generator

reliability permit the evaluation of a 1/2, 2/3, or 1/3 onsite AC

system with arbitrary failure-to-start probabilities and failure-

to-run rates. However, the generic core damage frequency

analysis in NUREG-1032 and in this analysis was limited to

independent failure-to-start likelihood values of 0.10, Q.05,

0.025 and 0.01. For each configuration, average values for the

common-cause failure-to-start probability and the independent and

common-cause failure-to-run rates were used.

2.2.4 Loss of Offsite Power Susceotibility
9

Loss of offsite power (LCCP) susceptibility is the most

complicated of the four station blackout risk characteristics

provided in NUREG-1032. In the Staff's analysis, LCCP

susceptibility is ccmposed of four factors, representing:

(1) Frequency and duration of " plant-centered" LCCP events;

(2) Frequency and duration of " grid-related" LCCP events;

(3) Frequency and duration of " severe weather" LOOP events;
and

(4) Frequency and duration of " extremely severe weather"
LCOP events.

Each of the four factors are subdivided into several

categories representing ranges of susceptibility to the

particular type of LCCP event. The categories within each of the

four LCCP susceptibility factors are as follows:

? ace 4
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(1) "I" - Four categories of offsite power system designs;

Seven categories consisting of (a) expected(2) "GR" -

frequency of LOOP events due to grid loss, and (b)
existence of enhanced recovery capability;

Six categories of severe weather LCOP(3) "SR" -

susceptibility depending on: (a) expected frequency of
LCOP events due to severe weather, and (b) existence of
enhanced recovery capability; and

!

(4) "SS" - Five categories of extremely severe weather LOOP
susceptibility.

The LCOP susceptibility of a given site is then

! characterized by the assignment of an appropriate category for

each of the four LCOP factors. Various combinations of the four
j

LCOP factor categories result in similar expected LCOP

frequencies and durations. NUREG-1032 reports that the Staff
,

performed a statistical " cluster analysis" to group together

those combinations which yield similar overall LOOP

susceptibilities. This analysis yielded nine cluster groups that

include all the relevant combinations of the four factors and4

thus span the range of LOOP susceptibilities. __

The tables from NUREG-1032 defining the LCOP factor

categories are reproduced in Appendix B of this report. The

)actual cluster group definitions of NUREG-1032 are provided in

Appendix C.,

Although the Staff identified seven categories of grid-

related events, only three are used. According to NUREG-1032,
,

two sites are assigned to GR7. The rest are assigned to either

GR1 or GR2.

?sge 5
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Under- the Staff's methodology, determination of the

appropriate severe weather parameter for a given site requires

the compilation of local data and the estimation of three weather

hazard factors:

(1) The average frequency- of hurricanes and other winds
exceeding 75 miles.per hour (mph);

(2) The average number of tornadoes per square mile per
year; and,

(3) The average inches of snowfall per year.

As a first step, industry average proportionality factors

are determined based on the number of actual LCOP events

associated with the given type of weather. Summing each veather

hazard factor for all sites and all years provides a cumulative

weather hazard factor. The site-specific expected severe weather

LOOP' frequency is then calculated by multiplying the three site-

specific weather hazard factors by the corresponding industry

average proportionality factor and summing the results.

The final category of " extremely severe weather" LOOP events

is meant to include those events in which the damage to

transmission lines, towers,.etc. is- postulated to be so severe

that the restoration time is of the order of 12 to 24 hours. The

frequency of these LOOP events- is assumed to be equal to the

expected frequency of -occurrence of extremely severe weather

events (" great" hurricanes, multiple tornadoes). An event is

" extremely. severe" if it produces wind speeds in excess of the

design basis. The Staff assumes that snow / ice storms do not

contribute"to<the- frequency = of " extremely severe:veather"'LCOP

events.

.
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2.2.5 Station Blackout Cooine capability

The final site attribute contributing to the expected core

damage frequency in the Staff's methodology is coping capability,

expressed in terms of 0, 2, 4, 8, or 16 hours. Coping capability

is assumed to be a function of both early and longer term AC-

independent decay heat removal (DHR) capabilities. The frequency

- of core damage due to early failures is modeled as a function of

EDG configuration and reliability, LOOP cluster group, and DHR

system reliability.

Staff analyses presented in NUREG-1032 indicate that core

damage results within one to two hours of a station blackout

event with the unlikely concurrent failure of AC-independent DHR

systems and/or loss of reactor coolant system (RCS) integrity.

The expected core damage frequencies due to such early failures

are included in the total core damage frequency estimates of

Table C.4. A generic DHR system reliability is presumably

assumed for the analysis, though its value is not reported. -

The longer term component of the Staff's core damage

frequency estimates represents the limits of plant coping

capability given that DHR systems function as designed. Plant i
,

coping capability is assumed to be potentially limited by the

depletion of support features such as DC power, cooling water, or

compressed air. The onset of core damage is estimated to follov

vithin one or two hours of the 'os: of coping capability. Thus,

Page 7
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the " Coping and Recover; Capabilities" of Table C.4 should be

interpreted as the " time sufficient for core damage to occur
,

because decay heat removal capability limits are exceeded during
i

an extended station blackout." (Page C-5, NURIG-1032)

2.3 Assumotions and Sources of Datai

This analysis applied the Staff's methodology to actual

plant sites in order to determine the site-specific core damage

; frequency estimates the Staff's methodology would provide.

Accordingly, the methodology was followed as closely as possible, |

including the use of Staff data sources where possible. The
a
' actual sources of data, the conventions adopted for the use of
!

the data, and any assumptions made in the analysis are discussed
;

in the remainder of this section.' Figure 1 summarizes the basic

structure of the Staff's methodology and identifies the data

sources used in this analysis.

| Site-specific EDG configurations were obtained from two

sources: NUREG/CR-2989 (Battle and Campbell (1983]) and licensee

responses to NRC Generic Letter 84-15 (Eisenhut [1984}). Since

the Staff's analysis only included 1/2, 2/3, and 1/3
;

i configurations, other configurations such as 2/5 and 3/8 vere

handled by interpolation between 1/2 and 1/3 configurations. A

2/4 configuration was taken to be equivalent to a 1/2

configuration.
,

1

~
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Site-specific EDG failure rate data was obtained from

licensee responses to Generic Letter 84-15. In most cases, the

reported number of failures in the last 100 starts for each EDG

was used to obtain a site-average failure-to-start rate. In a

few cases, licensees discussed corrections and improvements to

their EDGs resulting in apparent recent improvements in EDG

reliability. In these cases, the number of failures in the last

20 starts was taken as representative of current reliability

levels.

In many cases, licensee responses took exception to the

Regulatory Guide 1.108 criteria and provided a more detailed

description of their, EDG failures. When it was clear that a

reported failure was not meaningful with respect to the station

blackout context, the failure was not counted in the site EDG

reliability calculation.

The Staff's generic risk analysis described in NUREG-1032

considers discrete EDG reliabilities: 0.90, 0.95, 0.975, and

0.99. Consequently, as with EDG configurations, some

interpolation of reported reliability was performed when the

site-specific values were not approximately equal to one of the
-

four levels of Table C.4.

The determination of the appropriate LCOP cluster group for

each site required a variety of sources of information. Offsite

power design features were obtained frcm NUREG-1032 and NUREG/

CR-3992 (Battle :1985;). The s:te-specific grid reliability

values were based upon oth NUREG-1032 and discussions with the

Staff.

Page 9
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The site-specific weather data used in the analysis is

derived.from several sources: NUREG/CR-2639 (Changery (1982])

NUREG/CR-2890 (Changery (1982a]), " Climatological Data - NOAA

(1980], National Summary" (NOAA (1980]), and " Comparative

Climatic Data" (NOAA (1981]). For vestern, mid-western, and some

southeastern sites, the hurricane /high vind data referenced by

the Staff was not applicable to certain sites. In these cases,

average frequencies were used. The tornado hazard factor for all
1
^

sites was assumed to be the average value for the state in which
,

the site is located. Snowfall data from nearby weather stations

was used for all sites.

For assigning severe weather categories, enhanced. recovery
,

capability was not assumed to exist except in a few cases where

it was known to be available. Thus, the severe weather

f categories may be conservative for some of the sites analyzed.

| The data sources for extremely severe weather were the same

as for severe weather. The frequency of storms exceeding 125

miles per hour was-used as the measure of expected frequency of

LOOP events due to extremely severe weather. In order to have a

consistent application of the data to the Staff's frequency

ranges (see Table A.9, Appendix B), a convention of the

equivalence of 1000 years per. 115.0 mph storm to 1200 years per

125 mph storm was adopted.

!
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2.4 Results

The results of the application of the Staff's methodology to

operating reactor sites are summarized in Table 1. In some

cases, missing information and/or the need to interpolate between

categories necessitated the specification of a core damage

frequency range rather than a single value. The values given in

Table 1 represent a conservative statement of site-specific core

damage risk. An additional value of these results is in

identifying relative risks in light of the methods and

assumptions of NUREG-1032.

The.52 sites analyzed show a wide range of station blackout

core damage frequencies. For a two-hour coping capability and

restoration time, the range is 8.7 X 10-5 to 1.8 X 10-6 per site

year. For a four hour coping capability and restoration time,

the range is 4.0 X 10-5 to 6.5 X 10-7 per site-year. In both

cases, approximately two orders of magnitude separate the highest

and lowest frequencies.

The two sites in Table 1 with the highest core damage

frequency (Sites 1 and 2) merit special attention because of

their unique categorization by the Staff. Unlike the other fifty

sites, the LCOP factors and cluster group assignments for Sites 1

and 2 are given implicitly in NUREG-1032. Thus, the core damage

frequencies given in Table 1 for Sites 1 and 2 reflect the

Staff's site-specific risk assessment as well as its generic

methodology. Since the oojective of this analysis is to
i

determine the- site-specific core damage- frequencies using the

methcdolcqy and data cf- NUREG-i332, the Staff's1 categorizations-

.:f Sites 1 and 2 are used.

__
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Given that the LOOP factors and cluster group assignments

for Sites 1 and 2 were pre-determined by the Staff, flexibility

in the determination of their core damage frequencies was not

possible. As a result, the frequencies for Sites 1 and 2 shown

in Table 1 are somewhat inconsistent with those for the other

fifty sites. For example, a consistent categorization of Sites 1

and 2 would place both in a more favorable grid reliability

category, including enhanced recovery capability. In addition,

one of the sites vould be given credit for severe weather

enhanced recovery capability. The net effect of these changes

would be to reduce the absolute and relative core damage

frequencies of Sites 1 and 2. These changes in LOOP factors ,are

reflected in all subsequent analyses in this report.

The Staff's analysis in NUREG/CR-3226 (Kolaczkowski and

Payne (1983]) indicates that power plants are capable of

mitigating a station blackout of at least two hours duration (see

also ACRS [1985] at pp. 43,115). Thus, in many respects, the two

hour duration represents the Staff's perception of the present

risk of station blackout (note that some sites have already

demonstrated greater than tvc hours coping capability). It also

appears that the Staff's proposed rule would require all sites to

have at least a four hour coping capability. For all 52

operating sites, the average risk reduction gained by going from

a two hour tc a four hour =itigation capability is approximately

2.4.
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3.0 ALTERNATIVE ANALYSES OF STATION BLACKCUT FREQUENCY

3.1 Direct Calculation Usinc NRC LOOP Database

The first alternative analysis involved a direct calculation

of the site-specific station blackout frequencies using the

Staff's LOOP database and curves but omitting the cluster groups.

This direct calculation methodology is based on the station

blackout. frequency equations of NUREG-1032, Appendix S. The

alternative analysis is considered superior to the cluster-based

analysis of Section 2.0 for the following reasons:

(1) The direct analysis allows any EDG reliability to be
used, obviating the need for interpolations.

(2) The direct analysis allows for the frequency of any
duration station blackout to be calculated.

(3) Sensitivity studies showed that the cluster groups are
less accurate for the durations of interest (i.e., 0, 2
and 4 hours).

The results of this analysis are summarized in Table 2. The

expected frequencies of station blackout events exceeding 0, 2,

and 4 hours were calculated for Sites 1 through 22 (the primary

sites of interest), and Sites 35 and 39 (additional data points).

It should be noted that translating these station blackout

frequencies into core damage frequencies (as presented in Table

1) would further reduce the indicated site-specific values.

Page 16
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The range of frequencies calculated for all station blackout

events extends from 3.5 X 10-4 to less than 5.9 x 10-5 per site-

year (note that the lov frequency sites were omitted from the
.

analysis). For station blackout durations exceeding two hours,

Table 2 shows an expected frequency range of 6.9 X 10-5 to less
than 3.5 x 10-6 per site-year for the sites analyzed. Thus, the

frequency ranges are similar to the core damage frequencies
'

obtained with the cluster groups.

|

| 3.2 Direct Calculation Usinc Revised LOOP Curves

In this analysis, the Staff's LOOP database was revised to

reflect industry corrections to LOOP data for the period 1959

through 1983. The industry LOOP database was based on NSAC-85

(Wyckoff (1985]). The removal of several events from the
'

database required the fitting of new curves for the four plant-

centered LCOP event categories and the six severe weather

categories. Table 3 summarizes the LOOP events emitted from the

database and the reasons for their omissions.

Table 4 summarizes the results of this analysis. The

expected site-specific frequencies for all station blackout

events ranged from 3.0 X 10-4 to less than 5.5 X 10-5 per site-
year. For station blackout durations exceeding two hours, the

frequency range is 4.2 X 10-5 to less than 3.0 X 10-6 These

frequencies are, in general, lower than those of Table 2.
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3.3 Direct Calculation Using LOOP Data From 1979 Through 1983

This analysis shows the impact of considering only the

recent industry LOOP experience as indicative of current LOOP

likelihood. The industry-average frequency of LCOP events has'

declined significantly since the mid-1970's based, in part, on

improvements to plant designs and operating practices.

Therefore, using twenty-five years of LOOP data (as in NUREG- ,

1032) overestimates the current expected LOOP frequency.

I The small LCOP frequency in recent years prevents

establishing statistically meaningful subdivisions. Accordingly,

a single industry-average frequency-duration curve was used for

all sites in calculating the expected station blackout frequency.
,

Table 5 summarizes the expected station blackout frequencies

for durations exceeding 0, 2, and 4 hours. The frequency range

for all blackout events is 9.6 X 10-5 to less than 2.1 X 10-5 per
1

site-year. The frequency range for durations exceeding two hours

is 1.5 X 10-5 to less than 3.2 X 10-6 per site-year. These

frequencies represent a significant reduction (a factor of 3 to

10) over those shown in Table 2.

L

1
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Table C.4. Tabulatad Estimated Values of Total Cort Damage
Frequency for Station Blackout Accidents as a Function of .

Coping and Recovery Cacability

1/2 SCG Conficurstien
.

ED5R=0.1
.

t(hr) 1 2 3 4 5

0 3.2(-4) 2.8(-4) 4.3(-4) 4.8(-4) 7.2(-4)
i 2 2.3(-5) 2.3(-5) 6.1(-5) 1.5(-4) 2.5(-4)

4 7.3(-6) 1.0(-5) 2.2(-5) 7.5(-5) 1.5(-4)>

8 1.4-2.4(-5) 2.2-3.4(-6) 4.5-2.3(-6) 2.5-3.1(-5) 6.4-7.6(-5)
15 1.9-12(-7) 2.9-15(-7) 5.3-34(-7) 3.9-114-5) 1.4-2.5(-5)

CTustar

:(hr) 5 7 8 9.

3
0 4.4(-4) 5.9(-4) 3.0(-3) 3. 3(.-5),

2 4.0(-5) 1.3(-4) 9.2(-4) 1.5(-3)
4 1.9(-5) 5.2(-5) 4.1(-4) 3.3(-4)

I
8 5.7(-5)-7.!(-5) 1.2-1.3(-5) 1.5(-4) 2.3-3.5(-4)
15 9.4-27(-7) 1.4-7.3(-5) 1.3-5.5(-5) 4. 5-11(-5)

,

505R=.05

t(hr) 1 2 3 4 5

0 1. (-4) 9.2(-5) 1.4(-4) '. 5(-4) 2.5(-4)
2 7.7(-6) 9.7(-6) 2.1(-5) 5.3(-5) 9.1(-5)
4 2.5(-6) 3.5(-6) 7.6(-6) 2.7(-5) 5.5(-5)
8 4.9-8.2(-7) 3.6(-12(-7) 1.6-2.5(-6) 8.9-11(-6) 2.3-2.8(-5)
16 6.5-41(-8) 1.0-5.4(-7) 1. 9-11(-7) 1.4-3.7(-6) 5.0-9.1(-6)

t(hr) 6 7 8 9,

0 1.4(-4) 2.0(-4) 1.0(-3) 1.2(-3)
; 2 1.4(-5) 4.6(-5) 3.2(-4) 5.4(-4)

4 6.6(-6) 1.8(-5) 1.4(-4) 3.0(-4)
8 2.1-2.7(-6) 4.0-6.1(-6) 3.8-5.2(-5) 1.0-1.3(-4)
16 3.4-9.7(-7) 4.8-2S(-7) 4. 6-19(-6) 1.7-4.1(-5)i

,

,

, .
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Table C.4 (continued)

1/2 50G Ccnficuration

5C5R=.025
- ,

tChr) 1 2 3 4 5

1

0 4.5(-5) 4.1(-5) 6.2(-5) 7.0(-5) 1.2(-4)
2 3.5(-6)' 4.4(-6) 4,8(-6) 2.5(-5) 4.4(-5),

! 4 1.2(-5) 1.5(-6) 3.5(-6) 1.3(-5) 2.7(-5)
8 2.3-4.C(-7) 3.5-5.5(-7) 7.3-12(-7) 4.2-5.4(-6) 1.2-1.3(-5)
15 3.1-1S(-8) 4.7-25(-3) 3.9-53(-8) 5.8-lef.7) 2.5-4.5(-6);

:(nr1 6 7 8 9
1

0 5.4(-5) 8.9(-5) 4.6(-4) 5.4(-4)
2 6.5(-6) 2.1(-5) 1.5(-4) 2. 5(.-4)
4 3.1(-6) 8.4(-6) 6.8(-5) 1.4(-4)
8 9.3-13(-7) 1.9-2.9(-5) 1.7-2.5(-5) 5.0-6.2(-5)
15 1.5-4.S(-7) 2.3-12(-7) 2.2-9.0(-6) 8.0-20(-6)

SCER=.01

t(hr) 1 2 3 4 5

0 2.7(-5) 2.4(-5) 3.5(-5) 4.1(-5) 5.9(-5)
2 2.9(-6) 2.5(-6) 1,4(-SJ 1.5(-5) 2.7(-5)
a 6.7(-7) 9.5(-7) 2.1(-6) 7.6(-6) 1.5(-5),

8 1.3-2.2(-7) 2.1-3.3(-7) 4.3-6.8(-7) 2.5-3.2(-6) 7.1-8.2(-6)4

15 1. 8-11(-8) 2.8-14(-8) 5. 4-31(-8) 4.1-11(-7) 1.5-2.7(-6)

} Cluster-

t(hr) 6 7 8 9

0 3.7(-5) ~5.2(-5) 2.7(-4) 3.2(-4)
2 3.9(-6) 1.2(-5) 8.7(-5) 1.5(-4)
4 1.9(-6) 4.9(-6) 4.0(-5) 8.5(-5)
8 5.9-7.6(-7) 1.1-1.7(-6) 1.0-1.4(-5) 3.0-3.7(-5)
16 9.8-27(-5) 1.3-6.8(-7) 1.3-5.3(-6) 4.8-12(-6)

.
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Table C.4 (continued)

2/3 ECG Conficurttien

ECGI=0.1.

t(hr) 1- 2 3 4 5

0 9.4(-4) 8.3(-4) 1.3(-3) 1.5(-3) 2.1(-3)'

2 6.7(-5) 8.4(-5) 1.8(-4) 4.4(-4) 7.4(-4)
4 2.2(-5) 3.0(-5) 6.5(-5) 2.2(-4) 4.5(-4)
8 4.0-7.1(-6) 6.4-10(-5) 1.3-2.1(-5) 7.3-9.3(-5) 1.9-2.2(-4)
16 5.6-35(-7) 8.5-44(-7) 1.7-9.9(-6) 1.2-3.1(-5) 4.1-7.4(-5)

t(hr) 6 7

0 1.3(-3) 1.7(-3) -
.

2 1.2(-4) 3.9(-4)
4 5.5(-5) 1.6(-4)
8 1.7-2.2(-5) 3.4-5.2(-5);
15 2.8-8.1(-5) 4.1-2. 2(-5 )

EC5R=.05
1

: CTustar

! t(hel 1 2 3 4 5

0 3.3(-4) 2.7(-4) 4.1(-4) 5.0(-4) 7.2(-4)
2 2.2(-5) 2.8(-5) 6.0(-5) 1.5(-4) 2.5(-4)
4 7.2(-6) 1.0(-5) 2.2-2.5(-5) 7.8(-5) 1.S(-4)
8 1.4-2.4(-6) 2.2-3.5(-6) 4.5-7.2(-6) 2.5-3.3(-5) 6.8-8.0(-5)
16 1. 9-12(-7) 2. 9-16(-7) 5.7-33(-7) 4.1-11(-6) 1. 5-2. 6(-5)

t(hr) 6 7

0 4.1(-4) 5.7(-4)
2 4.1(-5) 1.3(-4)
4 1.9(-5) 5.2(-5)
8 6.0-7.8(-6) 1.2-1.8(-5)
16 9. 8-28(-7) 1.4-7.3(-6)

-- _ .__ _- _.. _--. - ._. .. . _ _ ,
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Tatie C.4 (continued)

2/3 SUG Confiquestien

SCGN=.025
.

t(hr) 1 2 3 4 5
;

O 1.2(-4) 1.1(-4) 1.7(-4) 2.2(-4) 3.2(-4)
2 9.5(-6) 1.2(-5) 2.6(-5) 6.9(-5) 1.2(-4)
4 3.2(-6) 4.5(-5) . 9.7(-6) 3.5(-5) 7.5(-5)
8 5.2-11(-7) 9.7-15(-7) 2.0-3.2(-6) 1.1-1.5(-5) 3.2-3.8(-5)
15 S.4-52(-8) 1.4-5.S(-7) 2.5-14(-7) 1.9-4.9(-6) 6.3-13(-5)

(hr) 5 7

! 0 1.7(-4) 2.4(-4)
-

2 1.8(-5) 5.S(-5)
4 3.5(-5) 2.3(-5)
3 2.7-3.5(-5) 5.1-7.7(-6)
15 4.5-13(-7) 6.2-32(-7)

50ER=.01
^

tf5P1 1 2 3 4 5

0 5.7(-5) 5.0(-5) 9.4(-5) 1.2(-4) 1.S(-4)
2 5.2(-5) 5.5(-6) 1.4(-5) 3.3(-5) 1.8(-4)
4 1.7(-6) 2.5(-6) 5.3(-6) 2.00(-5) 1.8(-4)
8 3.4-5.7(-7) 5.4-8.3(-7) 1.1-1.7(-6) 6.7-8.4(-6) 1.1-2.2(-5)
16 4.5-28(-S) 7.1-37(-8) 1.4-7.9(-7) 1.1-2.8(-6) 4.1-7.2(-6)

t(hr) 6 7
!

0 9.3(-5) 1.3(-4)
2 1.0(-5) 3.1(-5)

. 4 4.8(-6) 1.3(-5)
8 1.6-2.0(-6) 2.8-4.3(-6)'

; 15 2.6-7.2(-7) 3.4-18(-7)
i
!

|

I
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Table C.4 (centinued)
.

1/3 EOG Conffeurstion
,
'

500N=o.1

jiQ,r.), 1 2 3 4 5

0 4.3(-5) 3.S(-5) 5.9(-5) 7.1(-5) 1.0(-4)-

2 3.1(-6) 3.9(-6) 8.5(-6) 2.1(-5) 3.6(-5)
4 1.0(-6) 1.4(-5) 3.1(-6) 1.1(-5) 2.2(-5)
s 2.0-2.4(-7) 3.1-4.7(-7) s.3-10(-7) 3.5-4.5(-5) 9.2-11(-s)
15 2.5-17(-8) 3.9-20(-8) 4.1-47(-8) 5.5-15(-7) 2.0-3.5(-6)

,

Clustar
4

t(hr) 6- 7 8 9

0 5.0(-5) 8.1(-5) 4.1(-4) 4.7(-4).

| 2 5.5(-6) 1.8(-5) 1.3(-4) 2.1(-4)
4 2.5(-6) 7.3(-6) 5.S(-5) 1.2(-4)

! 3 5.2-11(-7) 1.5-2.4(-6) 1.5-2.;(-5) 4.1-5.1(-5)
15 1.4-4.0(-7) 2.0-10(-7) '. 9-7.7(-6) 5.5-17(-5)

505R=0.05

(hr) 1 2 3 4 5,

:

0 1.4(-5) 1.3(-5) 2.0(-5) 2.3(-5) 3.4(-5)
; 2 1.0(-5) 1.3(-5) 2.3(-i) 7.1(-5) 1.2(-5)

4 3.4(-7) 4.7(-7) 1.J(-6) 3.6(-6) 7.4(-6)
S 6. 5-11(-3) 1.0-1.6(-7) 2.1-3.4(-7) 1.2-1.5(-6) 3.1-3. 7(-5)
16 8.9-5.0(-9) 1.4-7.3(-8) 2. 7-15(-8) 1. 9-5. 0(-7) 6. 7-12(-7 )

tChr) 6 7 8 9

I
0 2.0(-5) 2.7(-5) 1.4(-4) 1.6(-4)

; 2 1.9(-6) 61.(-6) 4.3(-5) 7.2(-5)
4 8.8(-7) 2.4(-6) 1.9(-5) 4.0(-5)
8 2.7-3.6(-7) 5.4-8.2(-7) 5.0-7.0(-6) 1.4-1.7(-5)
16 4.5-13(-8) 6.5-34(-6) 6.3-26(-7) 2.2-5.5(-6)

.i

t
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Table C.4 (centinued)
.

1/3 EEG Conficuratien

EEGK=.025

Cluster

t(hr) 1 2 3 4 5

0 9.4(-6) 8.3(-6) 1.3(-5) 1.5(-5) 2.2(-5)
2 6.7(-7) 8.t(-7) 1.8(-6) 4.5(-6) 7.5(-6)
4 2.2(-7) 3.0(-7) 6.5(-7) 2.3(-6) 4.5(-6)
3 4.1-7.1(-S) 6.4-10(-8) 1.3-2.2(-7) 7.4-9.4(-7) 1.9-2.3(-6)
16 5.5-35(-9) 8.5-46(-9) 1.7-9.9(-S) 1.2-3.g1-7) 4.2-7.5(-7)

.

'

t(hr) G 7 8 9

0 1.3(-5) 1.7(-6) 8.9(-5) 9.9(-5)
:

2 1.2(-6) 3.9(-6) 2.7(-5) 4.5(-5)'

4 5.5(-7) 1.6(-6) 1.2(-5) 2.5(-5)
8 1.8-2.3(-7) 3.4-5.2(-7) 3.2-4.4(-6) 8.7-11(-6)
16 2.8-8.2(-3) 4.1-22(-3) 4.0-17(-7) 1.4-3.5(-6)

5:5R=.01

t(hr) 1 2 3 4 5
,

0 5.1(-6) 7.2(-6) 1.1(-5) 1.3(-5) 1.a(-5)
2 5.7(-7) 7.1(-7) 1.5(-6) 3.7(-5) 6.2(-6)
A 1.3(-7) 2.5(-7) 5.5(-7) 1.9(-6) 3.3(-6)
8 3.5-6.0(-8) 5.4-8.6(-8) 1.1-1.8(-7) 6.1-7.8(-7) 1.6-1.9(-6)
16 4.7-30(-9) 7.2-40(-9) 1.4-8.4(-8) 9.7-27(-8) 3.4-6.2(-7)

t(hr) 6 7 '8 9

0 1.1(-5) 1.5(-5) 7.5(-5) 8.3(-5)
2 1.0(-6) 3.3(-6) 2.3(-5) 3.7(-5)
4 4.6(-7) 1.3(-6) 1.0(-5) 2.1(-5)
8 1.4-1.9(-7) 2. 9-4. 4(-7) 2.5-3.7(-6) 7.2-9.9(-6)
16 2.2-6.8(-8) 3. 5(-19(-8) 3.3-14(-7) 1.1-2.9(-6)

I

f
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APPENDIX B

Definition of LOOP Susceotibility Categories:

Tables from NUREG-1032, Appendix A
.

Contents:

(1) Table A.2, " Definitions of Offsite Power System Design
Factors."

(2) Table A.3, "Mean Time to Restore Offsite Power and
Statistical Test Values.for Plant Design Groupings."

-

(3) Table A.6, " Grids Reliability / Recovery."

(4) Table A.8, " Severe Weather-Induced Loss of Offsite Power
Frequency / Recovery."

(5) Table A.9, " Extremely Severe Weather-Induced Loss of Offsite
Power Frequency "

*
.

Page 32
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Table A.2 Definitions of Offsita Power System Design Factors
,

A - Incapencenca of offsita power sources to the nuclear pcwer plant

1. All offsite power sources ars connectad to the plant through one
evite.iyard

2. All offsite power sourcas are connectad to the plant through two or
more rwitchyards, and the switchyards are electrically connectad.

i

3. All offsita power sourcas are connected to the plane-througn two er
more rwitenyards or separsta ine: ming transmission lines, but at
least one of the ac sources is electricaiiy incocencent of tne ocnsrs.

B - Aut matic and manual transfer senemes for the class 1E buses when the
normal source of ac power fails and wnen the backum sources of offsita

pcwer f ail

1. If the normal source of ac power fails, tnere are no autcmatic
transfers ind one or more manual transfers to preferred or alternate
offsita power sources.

2. If the normal source of ac power fails, there is one autcmatic
transfer but no manual transfers to preferred or altarnata o'ffsite

power sources,

a. All of the C1. ass LE buses in a unit are c:nnected to the same
preferred power source after the aut:matic transfer of power
sources.

b. The Class 1E buses in a unit are connected to separata offsita

power sources after the automatic transfer of power sources.

. . . . _ _ _ _ _ _ _ _ _ . _ . . _
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Table A.2 Definitions of Offsita Pcwer System Design Facters (centinued)

3. Aftar loss of the normal ac power sourca, there is one aut:matic transfer.
If this sourca fails, there may be one or more manual transfers of power
sourcas to preferred or alternata offsita power sourcas.

.

a. All of the Class 1E buses in a unit are c:nnectad to one preferred
pcwer scunca after the first aut:matic transfar.

3. The Class '.I buses in a unit are c:nnectac :: se:ati;a effsita cwer

sources after taa first aut matic transfer.
.

4 If tne nor=al s urce of ac power fails, there is an aut:matic transfer t:

a preferred source of pewsr. If this preferred sourca of p'cwer fait s ,
there is an aut matic transler to ancther scurce of offsita pcwer.

a. All of the Class II buses in a unit are c nnected t the same
preferred pcwer sourca aftar the first automatic transfer.

3. The Class li buses in a unit are c nnected :: se:arate offsita cwer
sources after tne first aut:matic transfer of power sources.

;

.

I
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Table A.3 Mean Time to Asstere Offsita Pewer and Statistical -

Test Values for Plant Design Groupings
I *

Group Design Mean Time to Restore

Oesicnatien Features * Cffsita Pewer (hrs)'

II A3 and (B3 or 84) 0.15

I2 A3 and (31 or 82) 0.29

I3 (Al or A2) and

er d (C.TC )(33 or 24) e;

I4 (Al or A2) and

W @.M(31 or 82)

Statistical Test values

F value Pr F

A 7.77 0.C094

S 3.93 0.0573

A*S 1.61 0.2150
;

"A1, A2, A3, 81, 82, 83 and B4 are cefined in Table A.2.

Nota: Frequency of plant-cantered loss-of-offsita power events was 0.056 per
site year.

Note: Published values incorrect; correct values given in
'

;

parentheses.

,

e
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Table A.S. Grid Reliability / Recovery
i

;

'

Grie Reliabilitv(G)

Grid Ralfabili*v Greues (Gf Frecuen:v ef Gric t.:ss

G1 1. ass thin 1 :er 60 sita-years (o.os/

G2 > 1 per 60 site-years and f,,,

j < 1 per 20 sita-years ( .J/yd. -

! G3 > 1 :t 20 sita-yea-s and.
i

1 :e 6 sitr-years ( =.2 / y * )<

i
i

G4 Grta*ar thar. Cr SCual t 1

3 "tr 6 site-years (o. s/ye )
!

.

-
.

:

Re:sve rv (R) .

Re::ve y for-. ~ ' t Rec:very Ca'. ability1

Elack:u Gr:u:s (1;
i .

!

R1 Plant has ca: ability and
. precedurts is rt::ver offsita
: (ncn-emergency) AC pc er ::
! the site within 1/2 heur'

fc11cwing a grid black:ut..

R2 All other plants not in f.I.

.

!
""'

.;

'

2

Grid Reliabilitv/Recoverv (GR),

Grid Reliability / Recovery Grid Reliability Recovery #r$:". Grid.

Group (GR) Group -(G) 11ackout Greus (R)-

.

,

GRI El Al-

i GR2 GZ Al
i GR3 G3 R1

GR4 G4 R1
-

GR5 G1 R2
gag G2 R2

| G7 O M *

L . . - . . _ _ ..__._ - -- - . ~ . - ~ . _ - - - - - - - - _ - - - - - - - - - - - - - =
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Table A.S. Severs Weather-Inducad t ess of Offsita ocwer
Frequency /Rscovery

.

Sever,'4 c:5er.-Induced less of Offsits Pewer Fr?cuen:v(S)

Fr2quency of Severt Weather-Induced
Frequency Gr:up (5) Less.cf Offsita Fewer

51 Lass than 1 per 350 site-years (o.coe/ye)

52 > 1 per 350 sita-years and
71 par 120 sita-years (o.o=5/yr)-

53 Getater inan er ecual te 1 :er 120
sita-years (o,eis/ye)

Receverv (R)

tec:verf fr m Se : .4a:ne -indu:rd
L:ss cf Offsi n 7:wer 3r:ups (7.) F.te:very ,Ca; nility

R1 Plant has capability and precadures to
rec:ver offsita (ncn-eariency) AC
::wer to ::e sita within 2 h urs
follcwing a severt wenher-incucac i::s
of offsite ; wer.

R2 All other plants not in RI.

Sever, Veather kedu:ed Less of Offsits Pewer Frecuer.ev/Receveri ('5R)

.

Severs Weather-Induced Loss of
Offsite Pcwer Frequency / '

Recovery Greup (R)Rec:very Group (SR) FrequencyGrcup(5)

SR1 51 R1

SR2 52 R1

SR2 53 R1

SR4 51 R2

515 52 R2

et 13 M
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Table A.9. Extremely Severe Weather-Induced Loss of
'

Offsita Pcwer Frequency

.

ExtNef y !?veat Weathe !nduced Lc:s c' 0" site :cwer Frecuenev ($$)
.

.

Frecuency of Ex:Pecely Seve-t beat.*er-
Frequency Groups (SS) Incucac Less' o' Off site Fewer

SSI
Less :.un 1 :er 3500 site-years /C,cccg'y)

552 > 1 per 35CC sita ~ves-s and.

s

71 per 1200 sita-years (0 C#05' ')f
512 >1

7 *. per 1200 si:n ~vears ard:er 350 site years (0.WVje)
554 1 :er 250 st:a *vears and3 -

7 1 car 120 site-years (J M d/
155 Greater : nan e- ecual :: :e *,20

*

site-years (o.oif/g)

L - ~sn
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APPENDIX C
*

Definition of LCOP Cluster Grouos

-Contents:

(1) Output from SAS Fastelus Procedure Defining Clusters l'
through 7.

(2) Table ~A.10 from NUREG-1032, " Cluster Correlation Factors,"
Defining Clusters 8 and 9.

t

4

.

e

w

Page 39
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GR I SR 55 CLUSTER

l I I I I
I I 2 1 1

I 2 1 1 1

I 2 2 1 1

2 8 1 1 I
*

2 1 2 l I
2 2 l i I
2 2 2 1 1

1 I I 2 2.

1 3 2 2 2
8 1 3 1 2*

1 1 4 1 2
1 1 4 2 2 *

I 2 1 2 2
1 2 2 2 2
1 2 3 1 2
8 2 4 1 2
1 2 4 2 2
1 3 I I 2
1 3 2 1 2
2 1 1 2 2'

2 l 2 2 2
2 1 3 1 2
2 8 4 1 2
2 8 4 2 2
2 2 1 2 2
2 2 2 2 2
2 2 3 1 2
2 2.4 1 2
2 2 4 2 2
2 3 8 1 2
2 1 2 1 2
l l 3 2 3
1 1 5 1 3
8 1 5 2 3
1 2 3 2 3
1 2 5 8 3
1 2 5 2 3
8 3 1 2 3
1 3 2 2 3
1 3 3 1 3
1 3 3 2 3
1 3 4 1 3
1 3 4 2 3
1 3 5 1 3
1 3 5 2 3

32 1 3 2 *

2 1 5 1 3
2 1 5 2 3

2 2 3 2 3

2 2 5 1 3
2 2 5 2 . 3
2 3 1 2 3

~

2 3 2 2 3
2 3 3 5 3
2 3 3 2 3

.



_

.

57 GR I SR 55 CLUSTER
~

57 2 3 4 1 3

58 2 3 4 2 3

59 2 3 5 1 3

ke 2 3 5 2 3

61 1 1 1 4 4

62 1 1 2 4 4

63 1 1 3 4 4

64 1 1 4 4 4

65 l I 5 4 4

66 I I 6 3 4
467 1 1 6 4
468 1 2 1 4
469 1 2 .2 4

90 1 2 3 4 4

91 1 2 4 4 4

92 l 2 5 4 4

93 1 2 6 3 4

D4 1 2 6 4 4

95 1 3 1 4 4

96 1 3 2 4 4

D7 1 3 3 4 4

78 1 3 4 4 4

79 1 3 5 4 4

80 1 3 6 3 4

81 1 3 6- 4 4

82 1 4 1 4 4.
83 1 4 2 4 4

84 1 4 3 3 4
'

85 1 4 3 4 . 4

86 1 4 4 3 4

87 1 4 4 4 4

88 1 4 5 3 4

89 8 4 5 4 4

90 1 4 6 3 4

91 1 4 6 4 4
492 2 1 1 4

93 2 1 2 4 4
494 2 1 3 4

95 2 3 4 4 4
496 2 1 5 4

97 2 1 6 3 4
498 2 1 6 4
499 2 2 1 4
4 -

100 2 2 2 4
4101 2 2 3 4
4102 2 2 4 4
4103 2 2 5 4
4104 2 2 6 3
4105 2 2 6 4
4106 2 3 1 4

- - 4107 2 3 2 4
4108 2 3 3 4
4Jo9 2 3 4 4
4380 2 3 5 4
4Ill 2 3 6 3
4112 2 3 6 4

_ _
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CLU$iER
5 GR I SR 55

4

J3 2 4 1 4 4

]4 2 4 2 4 4

]5 2 4 3 3 4

J6 2 4 3 4 4

37 2 4' 4 3 4

JS 2 4 4 4 4

39 2. 4 5 3- 4

00 2 4 5 4 4

1 2 4 6 3 4
r2 2 4 6 4 5

1 1 1 5 5

f3J4- 1 1. 2 5 5

85 1 1 3 5 5

26 1 1 4 5 5

27 8 1 5 5 5
528 1 1 6 5

29 1 2 1 5 5
5

30 1 2 2 5
5

31 1 2 3 5
5*

32 1 2 4 5
5

33 1 2 5 5
5

34 1 2 6 5 *

5
35 1 3 1 5

5
36 1 3 2 5

5
17 8 3 3, 5

5
38 8 3 4 5

5
39 1 3 5 5

5
J44 1 3 6 5

5
04 1 1 4 1 5

5
042 8 4- 2 .5

5
143 1 4 3 5

5
144 1 4 4 5

5
145 1 4 .5 5

5
146 1 4 6 5

5147 2 1 1 5
5

148 2 1 2 5
5

149 3 3 3 5
5

150 2 1 4 5 5
151 2 1 5 5

5452 'a 1 6 5
5

153 2 2 1 5 5
.l54 2 2 2 5 5
155 2 2 '3 5 5
156 2 2 4 5 5
157 2' 2 5 5 5
158 2 2 6 5 5
159 2 3 1 5 5
164 2 3 2 5 5
16 8 2 3 3 5 5
162 2 3 4 5

16 3 2 3 5 5
- 5

5
164 2 3 6 5 ,

5
165 2 4 8 5 5
166 2 4 2 5

5
167 2 4 3 5 ,

168 2 4 4 5 ,

_ - _ - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ -
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S GR I SR 55 CLUSTER
-

9 2 4 5 5 5
e 2 4 6 5 5
1 1 1 1 3 6
2 I I 2 3 6
3 1 1 3 3 6
4 1 1 4 3 6
5 1 1 5 3 6
6 1 2 1 3 6
7 1 2 2 3 6
8 1 2 3 3 6
9 1 2 4 3 6
8 1 2 5 3 6

*

1 1 3 1 3 6
2 l 3 2 3 6
3 1 3 3 3 6
4 1 3 4 3 6
5 1 3 5 3 6
6 2 1 1 3 6

f7 2 1 2 3 6
8 2 1 3 3 6

ht 2 l 4 3 6
8 2 1 5 3 6
1 2 2 1 3 6
2 2 2 2 3 6
3 2 2 3 3 6

g4 2 2 4 3 6

g5 2 2 5 3 6
6 2 3 1 3 6

h7 2 3 2 3 6
8 2 3 3 3 6

h9 2 3 4 3 6
'd2 ! !-!

D2 1 1 6 2 7

33 1 2 6 1 7

34 1 2 6 2 7
35 1 3 6 1 7

D6 1 3 6 2 7

37 1 4 1 I s 7

08 1 4 1 2 7
09 1 4 1 3 7

18 1 4 2 1 7

lt 1 4 2 2 7

12 3 4 2 3 7

13 1 4 3 1 7

14 1 4 3 2 7

15 1 4 4 1 7

l' i 25 12

18 8 4 5 2 7
19 8 4 6 1 7
20 1 4 6 2 7:

21 2 1 6 8 7
22 2 1 6 2 7
23 2 7 6 1 7
4 2 2 6 2 7

_ _ _ _ _ _ _
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5 2 3 6 8 7
76 2 3 6 2 .
77 2 4 1 1
78 2 4 1 2
79 2 4 1 3
78 2 4 2 8
71 2 4 2 2
72 2 4 2 3
73 2 4 3 I
74 2 4 3 2
75 2 4 4 1
7

. 2 4 4 2

}6
77 2 4 5 1
78 2 4 5 2
79 2 4 6 1
7,0 2 4 6 2

.

e

e

4
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Table A.10. Clustar Correlation Factors
.

Clustar

Frequency-Ouration
Correlation Grouc 1 2 3 4 5 6 7 8 9

GR 1 X X X X X X X .

2 X X X X X X X

7 X X
.

.-

I 1 X X X X X X X

2 X X X X X X X

3 X X X X X X X X-

4 X X X

SR 1 X X X X X X- X

2 X X X X X X X

3 X X X X X X

4 X X X X X X

5 X X X X X X X

6 X X X

SS 1 X X X X

2 X X X

3 X X X

4 X X

5 X X

|*
!

l
I
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Enclosure 3

NUCLEAR UTILITY GROUP
ON STATION BLACKOUT

SW8?C 700

'200 SEVENTECNf w SimCET. N . *

*ASM'NGTON. O C 2OO36

TCLCPMONC 302i 857-9833-

July 17, 1985

Mr. William J. Dircks
Executive Director for Operations
U. S. Nuclear Regulatory Commission
Maryland National Bank Building
7735 Old Georgetown Road
Bethesda, MD 20014

Dear Mr. Dircks:

When we last met on May 28, 1985, we discussed the

perspectives of the Nuclear Utility Group on Station
Blackout (NUGSBO) concerning the current Staff proposal to

the. Commission for a rule designed to resolve the station

blackout (USI A-44) issue. We find that station blackout
does not pose an undue risk to the public health and safety

and therefore does not warrant the commitment of resources
on the scale and priority normally reserved for rulemaking.

| On May 8, 1985, NUGSBO submitted its alternate
resolution proposal to the Staff. The objective of the
NUGSBO approach is to provide reasonable assurance that the
current level of protection that is provided against station
blackout events is maintained in the future. Accordingly,'

our proposal emphasizes prevention of station blackout
events by means of assuring the continued high reliability
that has been demonstrated in AC power supplies. As

discussed in our site-specific station blackout risk

assessment (NUGSB-85-002, May 1985), it must be recognized
that existing plant designs provide a substantial additional
margin of safety beyond that which is already assured by the
reliability of AC power supplies. Boiling water reactors
and pressurized water reactors are equipped with decay heat
removal systems designed to operate in the absence of AC
power. In addition, procedures are currently already in

place or are under development (as the result of post-TMI

regulatory initiatives) which will provide guidance to plant
operators for maintaining a plant in a stable configuration
until AC power is restored. An important element of the
NUGSBO alternate proposal is a review of these procedures

for completeness in view of the insights which have become

__ _ .
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available under the NRC's programs for addressing USI A-44
.

and related generic issues. Our proposal would also result

in the development of procedures and implementation of (
I

training programs for rapid restoration of AC power sources

with the objective of minimizing the duration of any j
postulated station blackout event.

,

At our May 28, 1985 meeting, we discussed the merits of
the NUGSBO approach for resolving USI A-44 along with the

pertinent aspects of certain other generic issues which

relate to station blackout. As a. result of that meeting we
understand that three questions remain which members of your
Staff believe to be important to your consideration, !

specifically:

1. To what extent do nuclear utilities support
the NUGSBO proposal and the Group's views

-

concerning the importance of an integrated
,

approach to the resolution of outstandi*ng
generic issues?

'

2. Is NUGSBO prepared to elaborate on the seven
point program?

3. What is the basis for NUGSBO's contention that
some capability to cope with a postulated
station blackout is already present at

operating plants?

We believe that these questions are certainly relevant
to your consideration of our proposal. In view of your

on this issue in the nearplans to brief the Commissioners
future, we are confident that the substance of the
following comments will be satisfactory.

Utility Support

A key _ element to the success of the NUGSBO proposal is
the widespread support by operating utilities. The proposal
has been agreed to by all of the nation's nuclear utilities
with the exception of three which are still considering it.

To this point not a single company has rejected the idea.
Efforts will continue to get unanimous backing.

* ?s
The Seven Point Program /

The Staff has requested additional information
concerning the seven suggested industry initiatives, noting
the focus of-these initiatives. on power system reliability
in addressing the station blackout issue. The Staff

indicated that further details- would be needed in order-to
evaluate the merits of the proposal.

.
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The objective of the seven initiatives outlined in our

May 8, 1985 proposal is to ensure that the future-risk of

station blackout will remain at or below the currently

acceptable level. The principal features of the proposal
are the timely review of current practices and procedures,
the correction of any observed deficiencies in procedures or
systems, and the monitoring of future performance. Such a
program would be carried out by individual utilities, with
industry-wide guidance provided by NUGSBO and other industry
organizations such as INPO, NSAC, and the NSSS Owners'
Groups.

An important consideration in assessing the merits of

our proposal is that it . seeks to be effective in a short

time frame. However, another expected benefit of this

approach is that it can be implemented at a much lower cost
than the rule being contemplated by the staff. Of the seven

initiatives proposed, we believe that implementing
procedures for coping with a station blackout and for prompt
restoratin of AC power has the greatest safety significance
in view of the already very high reliability demonstrated in
AC power supplies. These initiatives will ensure that

operators are sufficiently trained to utilize existing plant '

equipment to maintain the plant in a stable condition

without AC power until the event is terminated by
restoration of power.

Procedures and training for rapid restoration of power
will have the effect of reducing the mean time required for
recovery of an emergency diesel generator or an offsite

source. This will be accomplished by identifying potential
failure mechanisms and providing appropriate guidelines for
emergency diagnosis and corrective action. This will

effectively reduce the mean duration of postulated station

blackout events and thereby reduce the already very low'

predicted frequency of longer duration station blackout

events. (See Table 4 of NUGSB-85-002).

With regard to long duration events, we refer you to the
NUREG-1032 finding that postulated weather-related events
are predicted to be the primary initiators. We believe that
the frequency of- these events is sufficiently low that a

more appropriate and cost effective way to address them is
to emphasize prevention. Our proposed approach is to

implement administrative practices or procedures whereby
- plant operators would be alerted to the approach of severe

weather (e.g. via hurricane warning or tornado watch) and
| would take actions to ensure that emergency power supplies
' are available.

Other elements of our proposal are aimed at assuring the
continued high reliability of emergency diesel generators by

j

. .
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improved surveillance and trending practices and by

implementing improved preventative maintenance practices.
.

Finally, our proposal includes the evaluation of

significant events relating to the reliability of AC power

sources. The objective of this initiative is to provide

early identification of failure mechanisms which might have
generic implications. These evaluations could be performed
both at the utility level and at the industry level (e.g. by
NSAC or INPO).

We believe that the combined effect of the initiatives
in the NUGSBO proposal will result in providing a margin of
safety in addition to that which already exists.
Blackout Mitigation

.

likelihood of a station (on in the NUGSBO proposal is that
theAn important posit

blackout event occurring at power is -

sufficiently remote so as not to pose an undue risk to the
public health and safety. This contention is based on the
offsite and emergency power supply studies performed to date
by NSAC and the NRC staff. We have observed that the remote,

likelihood of a station blackout is governed by the
demonstrated. reliability and diversity which is designed and
maintained in AC power sources. Improvements in offsite
power supplies and the accumulation of operating experience
at power plant sites have led to a decreasing frequency of
loss of offsite power events and improved capabilities for
promptly restoring a source of power.

Despite the. observed improvements in AC power system
reliability and restoration capabilities, some members of
the Staff are apparently of the opinion that it may be

appropriate to protect against long duration station
blackout events (i.e., several- hours). Moreover, there is

an apparent concern that even shorter duration station
unspecified plants could pose undueblackout events at some

risk to the public health and safety. NUGSBO believes that
sufficient information exists to demonstrate.,that this

concern is not justified.

Staff analyses and the literature, in general, indicate
~

that the safety functions which need to be provided in a ,w

station blackout can be provided reliably for several hours I

without AC power. Even following loss of one or more 2.

functions, Staff analyses demonstrate that up to several

hours would elapse before the onset of core uncovery.

Attachment 1-provides furtherc detailss concerning our view

that station blackout events of a nominal duration pose-no
undue risk to the public health and safety.-

- - .- . . --- .- .-. . -
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We conclude that, lacking evidence to the contrary, a

regulatory requirement to demonstrate a capability to

accommodate station blackout events does not provide

substantial additional protection of the public health and

safety.

This conclusion is supported by our assessment of

station blackout risk using the Staff's methodology and data
gathered under the USI A-44 program. Consequently, we fail
to see the safety benefits to be gained by the substantial
expenditure of Staff and industry resources normally

associated with a rulemaking effort.

We are confident that our proposal of May 8, 1985

represents a new and unique approach to resolving generic
safety issues in a cost-effective manner by the direct and

timely involvement or the nation's nuclear utilities. The
level of support for this program among nuclear utilities
reflects a commitment to focus resources on ensuring that
the current level of safety is maintained in the future. We

trust that our response addresses your concerns and we look
forward to a continuing dialogue on this issue.

Sincerely,

h

k&
C. H. Poindexter i
Vice President - Engineering

and Construction
Baltimore Gas & Electric Company

11 )
- X/

L. G. Kuncl
Assistant General Manager -

Nuclear
,

Nebraska Public Power District

EXECUTIVE CO-CHAIRMEN
Nuclear Utility Group on
Station Blackout

|

|
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Enclosure: As Stated

cca V. Stello (by messenger)
H. Denton (by messenger)
D. Ward
W. Kerr

,

T. Speis
F. Schroeder
K. Kniel
G. Cunningham
A. Rubin .

P. Baranowosky
.i
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I ATTACHMENT 1

EXISTING BLACKOUT MITIGATION CAPABILITY

In the event of a station blackout, two key safety

functions must be satisfied to prevent the onset of core

damage: (1)~ maintenance of reactor coolant system (RCS)

inventory; and (2) decay heat removal. Providing for these,

|
safety functions constitutes the capability to mitigate a

| station blackout. Since it appears that a total loss of AC
.

power will not result in a significant loss of RCS
inventory, the principal goal of this capability is to

j

successfully remove decay heat. Although station blackout

is not a design basis event, nuclear power plants have the
The losscapability for cooling the core without AC power.

~

of all normal and emergency sources of AC power would

! significantly reduce the available means of cooling the core .

!-

but sufficient AC-independent equipment is available to cope

with station blackout for a substantial period of time. In
r

! addition, other independent power sources are available at
!

\

] some plants which could provide power to core cooling i
!

i

systems and their support equipment.'
i

[

t

8

-

i

f

*

!
'
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In addition to relying on AC-independent capabilities, a

second approach involves the prompt restoration of AC power

to core cooling systems from sources other than normal or

eme rgency AC. Such sources include standby gas turbines,

additional diesel generators, and adjacent non-nuclear

electric plants. For plants with these enhanced power

recovery capabilities, reliance on AC-independent decay heat

! removal capabilities is reduced to very short durations.
Both the Staff and the industry have performed extensive

i

reviews of the first approach to station blackout miAigation

(see References). These reviews have covered such topics

as:

1. NSSS response

2. Primary coolant inventory control

3. Decay heat removal capability

4. DC power availability

5. Equipment operability under loss of HVAC

While reported in separate documents and studies, the

Staff's state of knowledge is summarized in NUREG/CR-3226,

entitled " Station Blackout Accident Analyses (Part of NRC

Task Action Plan A-44)", published in April 1983. This

document provides a reasonable basis for confidence in thei

existing mitigation capability.

Staff analyses indicate that the NSSS response to a

station blackout event is similar to that of other mild
(i.e., non-accident) transients'up until the-point when loss

.-. - - .. - - - -- --
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of heat sink occurs. As reported in NUREG/CR-3226, between

30 minute.s and two hours must elapse from the time the heat,

Thesesink is lost until the onset of core uncovery.
results are supported by Cook et al. (1981), Fletcher (1981)

and Schultz (1982), (references 1, 2 and 3). These reports

confirm that the central station blackout mitigation issue
removalis the operability of AC-independent decay heat

systems.

In PWRs, condensate storage tank inventory can limit the

duration of heat sink availability. This inventory is

currently established in technical specifications to be that

n,ecessary to achieve residual heat removal system

operational conditions. The reserve varies between 30,000

and 200,000 gallons. In many cases, alternate water

sourcer, are available to supplement the condensate reserve.

With these amounts of cooling water available, AC-

independent auxiliary feedwater system operation for 6 to 24

hours is possible. Furthermore , the Bulletins and Orders

Task Force recommendations (references 4, 5, and 6) have

resulted in the development of procedures for the alignment

of alternate sources of water and the verification of the
'

AC-independence of the auxiliary feed water system ( AFWS).i

BWRs with HPCI-HPCS/RCIC systems also have several hours

of cooling capability available from either the condensate

i storage tank or the suppression pool. According to the ;

Staff, isolation condenser BWRs (without HPCI/RCIC) have
I

i
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approximately one hour to replenish shell-side cooling water
using a dedicated diesel fire pump or similar source of high

pressure injection. Once restored, decay heat removal may*

proceed unhindered for several hours as in a PWR. Thus,

BWRs have several hours of AC-independent decay heat removal
L

capability available during a station blackout event.
,

According to Staf f analysis and data, DC power

availability. does not appear to be of concern for moderate
!

duration station blackout events. Licensee responses to NRC

Generic Letter 81-04 indicated battery capacities are at ,

a

least two hours in duration, assuming design basis accident

loads. Under the postulated conditions of station blackout

(i.e., no concurrent LOCA), many non-essential loads can be

shed. With prudent load shedding, the batteries are

estimated by the Staff to be capable of lasting from four to

seven hours or more (references 3 and 7). Thus, DC power
!

availability does not appear to be a concern for limited
4

-duration station blackout events.

The Staff's analysis in NUREG/CR-3226 (reference 7)

indicates that the loss of AC-dependent support systems does

not significantly affect station blackout coping capability.
The necessary-instrumentation and control systems can be

operated with DC power or, if required, AC power supplied by'

the batteries via inverters. . The valves important to AFWS

operability 'are designed to have the proper configuration

upon - loss, of / AC power or_ are- AC-independent. .

.

.- , - . - . . . ,e .. . , . . - - - ,--
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The Staff even addressed two concerns regarding the

indirect impacts.of losing support capabilities in their

analyses. The first is the potential overheating of the

room containing the turbine-driven AFWS/RCIC pump, resulting

in the loss of feedwater or coolant injection flow. In

NUREG/CR-3226 the staff dismisses this as a concern noting

that approximately eight hours of operation would need to

occur before equipment operability would be threatened.

Furthermore, natural air circulation facilitated by opening

the pump room doors may provide the necessary cooling to

prevent loss of the pumps. The second concern is the
*

>

potential failure of station batteries as a result of
overheating. Again, the remedy discussed is to simply- open

the battery room doors to f acilitate the natural circulation

of air (reference 7).
The traditional evaluation of station blackout events

focuses on reliance on AC-independent systems for

mitigation. However, in practice, other power sources are

of ten available which may be used to restore AC-independent

systems. These sources include nearby or adjacent power

sources external to the plant as well as onsite power

sources that can be used to power needed systems. Analyses

of station blackout risks of ten overlook the value of these
power sources, treating plant sites as " islands" with
minimal outside power connections. Yet, in fact, the

diversity and number of power sources provides a,n additional:

i

|
4
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level of protection. Sites which have this protection

include Oconee (nearby hydroelectric dam), Indian Point (gas

turbines) and H.B. Robinson (fossil units and diesel

generators). The presence of these alternate power sources

can provide the same degree of protection from station ,

.

blackout events as is afforded by the AC-independent

mitigation capability.
.

This brief review of the station blackout mitigation

issue indicates that sufficient knowledge exists as a result

of the Staff's analyses to support the Group's contention

that limited duration station blackout events pose no undue

risk to the public health and safety.

1
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Enclosure 4
. ..

North American !

k}7mp4]0
Electric '

Q Reliability
Counc,li

July 1,1985

Mr. Themis P. Speis
Director, Division of Safety Technology
United States Nuclear Regulatory Commission
Washington, D.C. 20555

Dear Mr. Speis:

This is a reply to your June 17,1985 letter to Mr. Michehl R. Gent,
President of the North American Electric Reliability Council, regarding the loss of off-
site power to nuclear generating plants.

The information NERC maintains on bulk power supply (grid) failures is
from copies of the system disturbance reports the electric utilities file with ti;e
Department of Energy. Generally, disturbance reports are filed only when a significant
amount of customer load has been interrupted,, or during system voltage reductions or
public appeals for reductions in electricity use. I have enclosed a copy of the DOE
criteria for reporting these incidents. We do not have specific information on grid
failures that might have caused the loss of off-site power to a nuclear plant per se.

We began collecting bulk power system disturbance data in 1971. Since
that time, the number of disturbances reported to us is as follows:

1971 - 15 1975 - 39 1979 - 24 1983 - 13
1972 - 13 1976 .52 1980 - 42 1984 - 24
1973 - 14 1977 - 31 1981 - 43
1974.- 12 1978 - 27 1!s82 - 44,

We do not see a trend in these numbers and we cannot predict the number of disturbances
that will occur in the future. By and large, such disturbances are random; however, they
may be exaggerated by the particular operating situations, such as heavy electric
interchange, that exist in a particular utility area or region. Many of the disturbances
from 1975 through 1981 occurred in Florida because the state was importing a large
amount of economy interchange over the limited transmission lines connecting it to the
Southeast. Recently, two 500 kV lines have been installed from Georgia through the
length of Florida, which have drastically reduced the number of disturbances in that
state. Similarly, we are seeing more disturbances in the Western Systems Coordinating
Council region because of heavy economy energy transfers between the Pacific
northwest and southern California.

Research Park. Terhune Road. Princeton. New Jersey 08540-3573 * 609-924-0050
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Mr. Themis P. Speis
'

July 1,1985 -
Page Two

.

De planning and operating reliability criteria electric utilities follow are
aimed at maintaining the integrity of the electric grid during routine single and double
equipment (e.g., generator, transformer, transmission line) failures hat is, the grid is
designed and operated so that single and double contingencies do not " cascade," domino-
like, causing all generators on the grid to shut down. Should a portion of the grid become

~

isolated with insufficient generating capacity (the situation you are concerned about),
customers served by that part of the grid are automatically disconnected. Next, the
isolated grid section is quickly reconnected to the bulk power system, often in minutes,
and rarely more than the two-hour limit you cited. Customers are then returned to
service as back-up generating capacity is brought on line. These criteria were adopted
after the 1965. Northeast Blackout, and, with few exceptions, have worked well. here
are no plans to change these criteria.

I will be glad to discuss these issues with you in further detail if you care to
give me a call.

,

*

Sincerely,

h N '
.

Donald M. Benjamin
Director-Operations

DMB:tgf
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HEI'OHTS Ota itAJOK El ijCTNIC (173 f.!TV SYSTEM
Examples of situations which mya be reportablo usuler t his provision

f

could be ones which
Pf:I'oHTINd REQUIRatFNTS

1. Cause the operating area to twr dependent upon neighboringutilities for large quantities of unscheduled elect ricit yEvery elect ric ut ilit y or ot her subject . cnt it y engaged in the deliveries to supply the operating area'sgeneration, t ransmission or dist s ibution of electric energy shall loads forleger than three consecutive hoursreport , ,

prompt ly to t he tiot;* s Ale r t Coordinat ion Of ficer (ACO) any
. of the event s desce llied in subparagraphs (a) through (f) below. 2. Cause a significant increase in the use of fuel for( A repor t or a pa r t o f .i repor t required by DOE may be made. jointly by twit os more entatics.) generating equipment,, such (hat t he supply of this fuet*

**Y l'e a problems
tal' The issuance of any public or private request to any customer M C84 D8 muspected wt of physical sabotage,the gencial public to redure the uae of electricity foror

reasons of maint ainin9 the continuity of service of the
le) Any losu in service for greater than 15 mini:t es by an elect e ici. repor t ing ent it y's amik cIcct r ic power supply, system. ut!!!ty of firm loads totaling over 100 ttw, or em> r e than 50Rcquests to a cust omer is t served under provisions of an

percent of the total load being supplied immediately prior toj- interruptible contract are not a r epor table act ion unless the - t h incident, whic W er is less.request is made for acasons of maintaininq the continuity of peak load in the prior year of over 3000 W ase only to
Hweve r , n' i li ties. wi t h a

service of the reporting entity's bulk electric power supply, repw t these losses of service to firm loads totallnq over(The DOE ACO shall be notified as soon as practienble, but no. W fw greater than 15 minutes. (The ihm ACO r. hall belat er t han 2 4 hout s al t er t he . i ssuance of such a request.) n
as s% n as practicable without unduly inter f er ises

th) Any intentional reduct ion of system voltage by 3 pescant ot' with service restoration and, in any event, w6 thin t hsee
hours af ter the beginning of tha int er r upt iem. )g rea t e r fo rcasons of maintaining the continuity of ser*8ee

". of the reporting entity's bulk electric power suppl system. (f) Any significant incident on an electric ntlitt.y(The DOE ACO shall be notified as soon as practicah e, but no m ults in a continuous outage of three hours m longce to
syst em which

later than 24 hours a f t er t he ini t iat ion of the action.) over 50,000 custcuaers (meters, delivery imin'.s)
,

or sose thanone half of the reporting entity's tot al customers, whichevesici Any load shedding action t hat re sul t s in t he r educt ion o f .
,

,

is less. (The DOE ACO shall be noti f ied wit hinover 100 moqawatts (Mwl of firm custonnr load for reasons of the occurrence if practicable, 24 hours of; maintaining t i.e cont inui t y of service of the reporting practicable.) or as soon thenuafter as
entity's bulk clectric power' supply system. The routine use
of load control equipment that reduces firm customer load is
not conaldered to lie a retortable action. (The DOE ACO shall FtJEL EMEllCENCIESbe notified within t hsee hours af ter such action is taken, or

. as soon t her a f t er as pract icable.) titilities shall notify the DOE ACO by telephone whenever a subjectentity determines that a fuel supply emergency exista orEdi Any elect ric towca supply equipment or facility failure or is
Projected to occur. A fuel supply emergency esists when suppliesother event that, i n t he judgment of the repor ting entity, of fuels or hydroelectric storage for generatson are atconstitutes a harard e n t he a level orcurrent or prospective adequacy Projected to t>e at a level which would t hreaten e tw*and/or teliability of the reporting entity's bulk elitetric aderguacy of electric service. The following f act ors sin.uld bereliability or

power supply r.ystrm. (The DOE ACO sha!! he notificd as soon taken into account to determine that a fuel emergency existseas pract icable; henneve r , reports are expected within one (Il
tmsiness day of t er such determination.) Fuel stock or hydro project water storage Icvels are 50

remnt or less of numal fw that particular time of the years

-i
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Enclosure 5

Proposed Addition to Notice of Proposed Rulemaking
on Station Blackout

The following text would be added to the end of the Supplementary
Information section of the Notice of Proposed Rulemaking (Enclosure 1,
SECY-85-163):

During the development of the proposed resolution of USI A-44, the NRC
staff had substantial interactions with various nuclear industry
organizations to discuss the evolving technical studies and findings
that are now published in NUREG-1032. Subsequent to a staff briefing
of the Commission's Advisory Committee on Reactor Safeguards on the
status of USI A-44 in February 1985 at which the staff indicated that it
was preparing a proposed station blackout rule for consideration by the
Commission, one industry group, the Nuclear Utilities Group on Station
Blackout (NUGSBO) indicated to the staff its opinion that rulemaking on
station blackout is unnecessary and that it was developing an alter-
native for staff consideration. On May 8, 1985, NUGSB0, representing 25
member utilities, submitted a " Proposal for Resolution of USI A-44
Station Blackout" (4). After discussions with the staff, NUGSB0, on
June 5, 1985, submitted a report entitled " Estimation of Site-Specific
Station Blackout Core Damage Frequency Using NRC Staff Methodology", (4)
which provided information in support of the proposal.

,

NUGSB0 has proposed, as an alternative to the proposed rulemaking, that
each licensee voluntarily implement a plant-specific program designed
to enhance AC power reliability and ensure the adequacy of procedures
and training to cope with plant response to a station blackout event.
It appears that the voluntary program conceptually outlined by the
Nuclear Utility Group would include many of the elements contained in
the proposed regulatory guide on station blackout noted above, regarding
reliability programs, and procedures and training for operators to cope
with plant response to a station blackout event. The Commission
recognizes the importance of such voluntary industry initiatives and
wishes to encourage their further development.

(4) Copies of these documents are available for public inspection and
copying for a fee at the NRC Public Document Room at 1717 H Street,
N.W., Washington, D.C. 20555. Copies may also be requested from the
Nuclear Utility Group on Station Blackout, Suite 700, 1200 Seventeenth
Street, N.W., Washington, D.C. 20036.
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During the public comment period on the proposed rule and regulatory
guide, the Commission would like to receive additional more specific
information regarding possible voluntary programs, and comments
regarding their effect on the proposed rule and regulatory guide.

.


