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fir. J. u. CooA k 'h
Vice President /< '

m'1'"'sconsuners Power Co;;pany N
1945 West Parnall Roau
Jackson,iiichigan 49201

Dear 1:r. Cook:

Subject: Request for adoitional Inf oruation on Generic Unresolved
Safety issues

Our review of tne hicland F$e, indicates the neec ror furtner inforuation
regarding liidland - specific aspects of the Unresolved Safety Issues
(USIs) whicn are generically applicable to nuclear power plants. These
USAs are identified in tiUREG-0606, which is a quarterly publication en-
titled " Unresolved 34fc y Issues Sur.t.;ary", and by earlier reports
(e.g., hUREG numbers 0510, 0410, UJ71).

Our review of USAs is being perforued in accordance with the ASLbs Special
Prenearing Conference Order of February 23, 1979 ruling on the abissi-
bility of ilidlanu OL contentions 26-50 of Hrs. dar/ $1nclair, and in accordance
with the staff's own adittnistrative practice. Our review is directed to
udls for nicu a generic resolution has been reachco, as well as those
for unich no generic resolution is yet identified in 6UKEb-0606. Your
response to enclosed request 400.9 will assist the tidC staff in assuring
that the t.idland ELR acknowledges your relevant prograi.is, design changes or
plans wnich have been or will be implei.ented as a result of these issues.

ue would appreciate your response by Decenber 11, 1961. he recoa.end that
ycu plan to neet with our Generic Issues oranen to discuss those US1s
for which a generic resolution is not yet inoicateu in hudLG-obbo. Inis
neeti nJ- should be neld at your earliest opportunity and prior to sub:nittal
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Nr. J . h. Cook -4-

of jour response. Please contact c r Project 14dna er prciptly of ter receipts
of tais letter to arran>;e this .eeting. inclosure 2 is an exo,.ple of an Sch

| section auaressing U21's for jour intoration.

|

| .2incerely,

i

| S/
| Llinor L. Adenscu, Chief
I Licensing cranch no. 4
| Uivision of Licensin s

tnclosure:
As stated;

|

cc: Sce next p%e
i
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ACRS (16)
Dear lir. Cook:

Subject: Request for Additional Inforuation on Generic Unresolved
Safety Issues

C@
On review of the hialand FS/di indicates the need for further inforwation ~~

regarding Hidland - specific aspects of the Unresolved Safety Issues
(USIs) which are generically applicable to nuclear power plants. These
USIs are identified in AURLG-0606, which is a quarterly publication en-
titled "Unresolvec Safety Issues Sun.iary", and by earlier reports
(e.g.,f.UREG numbers 0510, 0410, 0371).

Our review of USIs is being performed in accordance with the AStus Special
Prehearing Conference Order of February 23, 1979 ruling on the adaissi-
bility of Midland OL contentions 28-50 of Mrs. Itary Sinclair, and in accordance
with the staff's own administrative practice. Our review is directed to
USIs for which a generic resolution has been reached, as well as those
for wnich no generic resolution is yet identified in i'URL6-0606. Your
response to enclosed request 400.9 will assist the NRC staff in assuring
that the Hidland SER acknowledges your relevant prograas, design changes or
plans which have been or will be implemented as a result of these issues.

We would appreciate your response by Hovember 20, 1981. We recomend that
you plan to meet with our Generic Issues Branch to discuss those USIs
for which a generic resolution is not yet indicated in f.UREG-0606. This
meeting should be held at your earliest opportunity and prior to submittal
of your response. Please contact our Project Manager promptly after receipt
of this letter to arrange this meeting.

Sincerely,

Elinor G. Adensam, Chief
Licensing Branch ho. 4
Division of Licensing

Enclosure:
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Mr. J. W. Cook
Vice President
Consumers Power Company ,.

1945 West Parnall Road . .

Jackson, Michigan 49201

cc: Michael I. Miller, Esq. Mr. Don van Farrowe, Chief
.

Ronald G. Zamarin, Esq. Division of Radiological Health
Alan S. Farnell, Esq. Department of Public Health
Isham, Lincoln & Beale P.O. Box 33035
Suite 4200 Lansing, Michigan 48909

.

1 First National Plaza
Chicago, Illinois 60603~ William J. Scanlon, Esq.

2034 Pauline Boulevard .

James E. Brunner, Esq. Ann Arbor, Michigan 48103
Consumers Power Company
212 West Michigan Avenue U.S. Nuclear Regulatory Commission
Jackson, Michigan 49201 Resident Inspectors Office

Route 7
- Myron M. Cherty, Esq. Midland, Michigan 48640

1 IBM Plaza .
_

Chicago, Illinois 60611 Ms. Barbara Stamiris .

5795 N. River
Ms. Mary Sinclair Freeland, Michigan 48623
5711 Summerset Drive
Midland, Michigan 48640 Mr. Paul A. Perry, Secretary

- Consumers Power Company
Stewart H. Freeman 212 W. Michigan Avenue
Assistant Attorney General Jackson, Michigan 49201
State of Michigan Environmental

Protection Division Mr. Walt Apley*

720 Law Building c/o Mr. Max Clausen
Lansing, Michigan 48913 Battelle Pacific North West Labs (PNWL)

Battelle Blvd.
Mr. Wendell Marshall SIGMA IV Building

~ 99352Route 10 .

Richland, Washington
Midland, Michigan 48640

Mr. I. Charak, Manager
,

Mr. Steve Gadler NRC Assistance Project
2120 Carter Avenue Argonne Nati'onal Laboratory

. St. Paul, Minnesota 55108 9700 South Cass Avenue
Argonne, Illinois 60439

Mr. Roger W. Huston
'

- '

Suite 220
7910 Woodmont 6 venue
Bethesda, Maryland 20814

.
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ENCLOSURE 1

'

REQUEST FOR ADDITIONAL INFORMATION -

,,

400.0 PROJECT MANAGEMENT

400.9 The Atomic Safety and Licensing Appeal Board in ALAB-444 has
- determined that the Safety Evaluation Report for each plant should

contain a plant-specific and self-sufficient assessment of
each significant unresolved generic safety question. Generic
issues identified as " Unresolved Safety Issues" are identified
in NUREG-0606 " Unresolved Safety Issues Summary", (also called

'
the " Aqua Book") which is updated quarterly, and in earlier
documents such as NUREG-0510 and NUREG-0410.

There are currentiv a total of 26 Un' resolved Safety Issues
discussed in NUREG-0606 (as last published August 21, 1981).
A number of the issues do not apply to your type of reactor. For
several items, a generic resolution has now been issued. Issues
which have been resolved in a generic sense have been or are being
addressed as a part of the staff's normal review process and requests
for information, as needed, have generally been handled on a
branch-by-branch basis. We note, however, that the Midland FSAR
is in need of updating to reflect the generic resolution of several
recently resolved issues identified in NUREG-0606, including but
not limited to ATWS ( A-9) and Seismic Qualification of Equipment
in Operating Plants ( A-46). We request that you review the Midland
F5AR to assure that it appropr'iately reflects your positions
and activities on Midland in regards to all issues for which
generic resolutions have previously been reached. Your review
should include appropriate technical activities earlier identified
by NUREG-0510 and the Midland Prehearing Conference of December 14,
1976. Previce a cross-reference table incicating where these
discussions are located in the Midland FSAR.

.

For those issues identified in NUREG-0606 for which .a generic
resolution has not yet been reached, we request that you
supplement the Midland FSAR with an appendix to provide an.

explicit summary descriptica of your relevant investigative
,

programs and the interim measures you have devised for dealing
with these issues pending the completion of the investigation,
and what alternative courses of action.might be available

~

should the program not produce the envisaged result.

. .
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The issues in'this category are listed below:

1. Waterhammer (A-1)
2. Steam Generator Tube Integrity ( A-5) . .

'3 . Reactor Vessel Materials Toughness ( A-ll) ' -

4. Steam Generator and Reactor Coolant Pump Support ( A-12)
S. Systems Interaction (A-17)

'

6. Seismic Design Criteria ( A-40) -

* 7. Containment Emergency Sump Performance (A-43)
8. Staticn Blackout ( A-44)
9. Shutuown Decay heat Removal Requirements (A-45)

10. Seismic Qualification of Equipment in Operating Plants (A-46)
11. Safety Implications of Control Systems (A-47)
12. Kydrogen Control Measures and Effects of Kydrogen Burns on

Safety Equipment ( A-48)
- -
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ENCLOSURE 1
,

.

REQUEST FOR ADDITIONAL INFORMATION

..
. ,

.400.0 PROJECT MANAGEMENT .

.

400.9 The Atomic Safety and Licensing Appeal Board in ALAB-444 has '

' determined that the Safety Evaluation Report for each plant should
contain a plant-specific and self-sufficient assessment of
each significant unresolved generic safety question. Generic
issues identified as " Unresolved Safety Issues" are identified
in NUREG-0606 " Unresolved Safety Issues Summary", (also called
the " Aqua Book") which is updated quarterly, and in earlier
documents such as NUREG-0510 and NUREG-0410.

' '

There are curs..:tly a total of 26 Unresolved Safety Issues
discussed in NUREG-0606 (as last published August 21, 1981).
A number of the issues do not apply to your type of reactor. For
several items, a generic resolution has now been issued. Issues_

~hich have been resolved in a generic sense have been or are beingw
- addressed as a part of the staff's normal review process and requests *

*for information, as needed, have generally been handled on a
branch-by-branch basis. We note, however, that the Nidland FSAR
is in need of updating to reflect the generic resolution of several
recently resolved issues identified in NUREG-0606, including but
not limited to ATWS ( A-9) and Seismic Qualification of Equipment
in Operating Plants (A-46). We request that you review the Midland
F5AR to assure that it appropriately reflects your positions
and activities on Midland in regards to all issues for which,
generic resolutions have previ.ously been reached. Your review
should include appropriate technical activities earlier identified
by NUREG-0510 and the Midland Prehearing Conference of December 14,
1978. Provide a cross-reference table incicating where these
discussions are located in tne Mid. land FSAR.

For'those issues identified in NUREG-0606 for which a generic
resolution has~ not yet been reached, we request that you
supplement the Midland FSAR with an appendix to provide an -

explicit summary description of your relevant investigative
programs and the interim measures you have devised for dealing
with these issues pending the completion of the investigation,*

and what alternative courses of action might be available
should the program not produce the envisaged result.
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The issues in this category are listed below:

i. Waterhammer (A-1)
-

2. Steam Generator Tube Integrity ( A-5) . .

3. Reactor Vessel Materials Toughness ( A-11)
4. Steam Generator and Reactor Coolant Pump Support ( A-12)
5. Systems Interaction (A-17) -

6. Seismic Design Criteria (A-40)
7. Containment Emergency Sump Performance (A-43)
8. Station Blackout (A-44)

,

9. Shutdown Decay Heat Removal Requirements (A-45)
10. Setsmic Qualification of Equipment in Operating Plants'( A-46)
11 Safety Implications of Control Systems (A-47)
12. Hydrogen Control Measures and Effects of Hydrogen Burns on

- Safety Equipment (A-48)
,

,
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NUCLEAR REGULATCRY CCM4ISSION (NRC) ..

UNRESCLVED SAFETf ISSUES

.

C.1 Unresolved Safety Issues

The NRC staff continuously evaluates the safety recuirements used in its
reviews against new infomation as it becomes available. Info mation
related to the safety of nuclear power plants ccmes frem a variety of
sources including experience frca cperatir.g reactors; research results;
NRC staff and kivisory Comittee on Reactor Safeguards (ACRS) safety
reviews; and vendor, architect / engineer and utility design reviews.

* Each time a.new cencern or safety issue is idsntified frem one or more
of these sources, the need for imediate action to assure safe operation
is assessed. This assessment includes censideration of the generic
imolications of the issue.

In some cases, imediate action is taken to assure safety, e.g., the
derating of boiltng water 9 actors as a result of the channel box wear
problems in 1975. In othe cases, interim measures, such as modifications
to operating precedures, may be sufficient to allow further study of. the
issue crior to making licenstng decisions. In most cases, however, the *
initial assessment indicates that imediate licensing actions or charces
in licenstng criteria are not necessary. In any event, furthen study
may be deemed acercoriate to make judgments as to whether existing NRC
staff recuirements should be modified to address. the issue for new ~ .

clants or if backfitting is accrecriate for the Icng tem cceration of ~

clants alreadv under :enstruction cr.in cceration.
.

These issues are so.-'etimes called "ceneric safety issues" because they
are related to a particular class or type of nuclear facility rather
than a scecific clant. These issues have also been referred to as
" unresolved safety issues." However, as discussed above, such issues _

are ::nsicered :n a ger.eric basis :nly after :ne staf" has : ace en
initial detemination that the safety significance of :n4 issue does not
orchibit centinued operation or requtre licensing actions while the'-

longer-tem generic review ts underway.

.
C.2 ALAB-1M Recuirements-

These longer-tem generic studies were the subject of a Cecision by the -

Atomic Safety and Licensing Acceal 3 card of the Nuclear 8eculatory ) inComission. The Cecision was issued on Novemcer 23, 1977 (ALAB 24
connection with the Acceal Scard's censideration of the Gulf States ,

Utility Comcany anplica. tion for the River Bend Station, Unit Mcs.1 and
2.

.

N ~~
' -

In the view cf the Acceal Board, (pp. 25-29) i.
-

,~

s 1
-

- t.'"The resconsibilities of a licensine board in the radiological -

health and safety snhere are not ccnfined to the consideration and I-

C-1 . .
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disco'sition of those issues which may have been presented to it b'y
a party or an " Interested State" with the required degree of specificity.
To the c:ntrary, irrespective of what matters may or may not have-

been properly placed in c:ntroversy, prior to authcrizing the ..

issuance of a c:nstruction :er nit the board .:ust make the finding, -

inter alia, that there .is " reasonable assurance" that "the procesed
f acti1*,y can be c:nstructed and Operated at the-ptcposed . location

Ofwithout undue risk to the health and safety of the cublic."
necessity, this 10 CFR 50.35(a) determinatten will entail an incuiry '-

into whether the staff review satisfactorily has c me to grips with
any unresolved generic safety problems which might have an imcact
upon operation of the nuclear. facility under consideration."

"The SG is, of course, the princical document before the licensing
beard which reflects the centent and oute me of the staff's safety
review. The board should therefore be able to lock to that document

-

to ascertain the extent to which generic unresolved safety problems'

which have been previously identified in an FSAR f tem, a Task
Action plan, an ACRS report or elsewhere have been factored into
the staff's a'nalysis for the particular reactor--and with what
resul t. To this end, in our view, each SG should contain a sumary

- desertption of these generic pecblems ur. der c:ntinuing study which
have both relevance to facilities of the type under review and "

potentially significant public safety imolicatiens.".

,

"This sunnary descriptien should include information of the kind
. ore s ecifically, thereMnew c ntained in mes: Task Action Plans. *

snculd be an indication of the investigative pregram wnich has been
. cr will be undertaken with regard to the orcblem, the orogram's'

antici:atac time scan, whether (and if so, what) interim reasures
afe :een :evisec fer dealing witn the er:olem :ending te c:meletien

of tre investication, ar.c anat altarnative urses 04 acti:n :icnt'
be available should the ;r: gram not produca the envisaged result."

"!n short, th9 board (and the public as well) should be in a cosition
'l t:^ ascertai*: from the 55 f tself--wit". cut the aeed : resort to

- . extrinsic cucurents--tne staff's :ertecticn Of tne nature anc
extant of the relationsnip between eacn significant unresolved

s

~

neneric safety cuestien and the eventual coeration of the reactor
under scrutiny. Once again, this assessment might well have a
direct' bearing uocn the acility of the. licansing board to make the
safety findings recuired of it en the c nstruction permit level .
sven thcugn.the generic answer -to the cuestion remains .in thee

+ ,

offing. Amenq ether thines, the furnished information would likely-; " - .i shed light on such alternatively important consideraticns as whether:*

(1) the problem has already been resolved for the reactor under%

- - study; (2) thera is a reasonable basis.for concluding that a. satisfactorys,

4 solution will be obtained before the reactor is out in oceration;'j_'^

or (31 the problem would have no safety imolications until after
J- J %-

s'averal years of reactor coeration and, should it not be resolvedw
'Js ' *

by then, alternative means will be available to insure that continued%%' '

cceration (if cemitted at all) would not pose an undue risk to theW e su. public."w ' '
,
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This accendix is s ecifically included to respond to the decisicn of the
' '

Atomic Safety and Licensing Appeal Scard as enunciated in ALAB 444, and
as acplied to an c:erating license proceeding Vircinia Electric and
power Cemeany (North Anna Nuclear Pcwer Station, unit Nos 1 anc ZIT
ICG 491, Mc 245 (1978).

-

- C.3 " Unresolved Safety Issues"

In a related matter, as a result of Congressional action on the Nuclear
Regulatory Ccmmission budget for Fiscal Year 1978, the Energy Recrgani:ation
Act of 1974 was amended (PL 95-2C9) on Cecember 13, 1977 to include,
among other things, a new Section 210 as folicws:

.

" UNRESOLVED SAFETY ISSUES PLAN"

"SEC 210. The Commission shall develop a plan providing for
specification and analysis of unresolvad safety issues relating to
nuclear reactors and shall take such action as may be necessary to
implement corrective measures with respect to such issues. Such
clan shall be submitted to the Congress .cn or before January 1,

j 1978 and progress reports shall be included in the annual report of
' -

the Ccmmission thereafter."'

'
i

The Joint Exolanatory Statement of the House-Senate Conference.Cemmittee
x

for the Fiscal Year 1973 A:propriations Bill (Bill 5.1131) provided the
following additional information regarding the Ccmmittee's deliberatiens -"

"

en this scation of the bill:

" SECT!CN 3 - UNRESCLVE6 SAFETY |SSUES" .

RThe Hcuse c endment recuired development of a plan to resclve
generic safety issues. The conferees agreed to a requirement that
-he clan be submitted to the Congress en er before January 1,'.1973.

''; The c:n#erses als; ex:ressac :ne intant tha: Mis ian 5 Ould
icentify and describe those safety issues, relating :s nuclear
pcwer reacters, wnich are unresolved en the ta:e of enact =ent. It-

should set forth: (1) C0mmission actions takra directly or indirectly+

to develoc and icolament corrective measures; (2) further actions
alanned cencarning such measures; and (3) timetables and cost

*

' estimates of such actions. The Ccmmission should indicate.the.

criority it has assigned to each issue, and the basis en which2 .
'

priorities have been assicned."
,,

.

'n resconse to the recorting requirements of the new Section. 210, theI'

NRC staff . submitted to Congress on January 1,1978, a report, NUREG-
0410, entitled "NRC Program for the Resolutien of Generic Issues Related'

to Nuclear Power Plants," describing the NRC generic issues crogram.
The NRC crogram was already in place when PL 95-209 was enacted and is

.

C-3

.

.

.
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of considerably broader scoce than the " Unresolved Safety Issues Plan"
required by Section 210. In the letter transmitting NUREG-0410 to the, .
Congress on December 30, 1977, the Comission indicated th~at "the crocress -

reports, wnich are required by Section 210 to be included in future NRC
annual re: orts, may be mor'e useful to Congress if ,they focus en the
specific Section 210 safety items."

-

-

It is the NRC's view that the intent of Section 210 was to assure that
plans were developed and implemented on issues with potentially significantoublic safety implications. In 1978, the NRC undertook a review of over
130 generic issues addressed in the NRC program to detennine which
issues fit this descriotion and cualify as " Unresolved Safety Issues"
for reporting to the Congress. The NRC review included the deve1 cement
of proposals by the NRC Staff and review and final approval by the NRC -

Comissioners.
.

This review is described in a' report NUREG-CS10. " Identification of
Unresolved Safety Issues Relating to Nuclear Power Plants - A Report to
Congress," dated January 1979. The report provides the following definition

.
of an " Unresolved Safety Issue:"

"An Unresolved Safety Issue is a matter affecting a numcer of '
'

nuclear pcwer plants tha.t poses imoortant questions concerning the
,

adecuacy of existing safety recuirements for which a final resolution
has not yet been developed and that involves canditions not likely

~to be accepable over the lifetime of the plants it affects."

Further ne reecrt indicates : a: in a:clying :his definitien, atters
-ha: :ose 9 cortant cuestiens c:ncerning :ne acecuacy of existing -

safety recuirements'' were judgec to :e tnose for wnica resolution is
necessary to (1) ccmcensate for a nossible major reduction in the degree
of protec icn of the oublic health and safety,-or (2) provide a potentially
significant decrease in the risk to the :uolic health and safety. Ouite
si cly' in '".'nres ivec Safety Issue" is :o:an-11'ly significan; frem a, '

Ouclic safety stanc:oint and its resciution is likely to result in NRC
action on :ne affected plants.

'

All of the issues addressed in the NRC program were systamatically
evaluated against this definition as described in NUREG-0510. As a -
result, seventeen " Unresolved Safety Issues" addressed by twenty-two
tasks in tne NRC program were identified. The issues are listed below.
Progress on these issues was /irst discussed in the 1978 NRC. Annual

*
Recort. The nu=cer(s) of the generic task (s) (e.g. , A-1) . in the NRC
program addressing each issue is indicated in parentheses following the
title. '

.

" UNRESOLVED SAFETY ISSUES" (APDLICABLE TASK NOS.)
'

,

,

1. Waterhamer - (A-1)
2. Asymetric Slowdown loads on the Reactor Coolant System - (A-2)
3. Pressurized Water Reactor Steam Generator Tuce Integrity - (A-3, A-

4,A-5)
'4 5WR Mark I and Mark II-Pressure Suporessien Containments - (A4, A-

7,A-8,A-39) '

Ca.
.

B
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5. Anticicated Transients Without Scram - (A-9)
6. SWR Nozzle Cracking - (A-10)

-

7. Reactor Vessel Materials Toughness - (A-11)
. 3. Fracture Toughness of Steam Generator and Reactor Coolant Pump .''

'

Succorts - (A-12) -

- 9. Systems Interaction in Nuclear Power Plants - (A-17)
10. Environmentai Qualification of Safety-Related Electrical Equipment -

(A-24)
11. Reactor Vessel Pressure Transient Protection - (A-26)
12. Residual Heat Removal Recuirements - (A-31)
13. Control of Heavy Loads Near Spent Fuel - (A-36)
14 Seismic Design Criteria - (A 40) .

15. Pipe Cracks at Soiling Water Reactors - (A 22)
16. Containment Emergency Sump Reliability - (A-43)

. 17. Station Blackout - (A-44)

In the view of the staff, the " Unresolved Safety Issues" listed above
are the substantive safety issues referred to by the Appeal Board in
ALAB 444 when it spoke of "... those generic problems under continuing
study which have.... potentially significant public safety imolications."
Eight'of the 22 tasks identified with the " Unresolved Safety Issues" are
not acclicable to Virgil C. Sumer Nuclear Stati on, Unit i and six off
these eight tasks (A-6, A-7, A-8, A-19, A-10 and A 42) are peculiar *w
boiling water reactors. Tasks A A and A-5 address steam generator tube -

arobi' ems in Combustion Engineering and Babcock and Wilcox plants. With
regard to the remaining la tasks that are acplicable to this facility,
the NRC staff has issued NUREG reports providing its proposed resolution

'

of five of these issues. Each of these have been addressed in this
'

Safety Evaluation Recort or will be addressed in a future sucolement.
The tacie below lists. those issues anc One sec,tien of this Safety Evaluation
Recor . in whien they are discussad. .

Safety Evaluation

' Task Number NUREG Recort and Title ?.ecor: .Section

A-2 NUREG-0609, "a .-- etr c 3.9.34s

31cwcown Loacs on PWR
Primary Systems"

A-24 NUREG-0588, " Interim Staff 7.7.2
Position on Environmental'
Qualification of Safety--

Related Electrical Equipment" .

A-26 NUREG-0224, " Reactor Vessel 5.4.2
Pressure Transient Protection
for Pressurized Water Reactors"
and RSB BTP 5-2,

'

A-31 Pagulatory Guide 1.139, Will be addressed
Guidance for Residual Heat .in a future ~ l

Removal" and RSB STP 5-1 supplement. j

|
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Safety Evaluation-.

Recort Sec:icn1

NUREG Recort and Title _Task Nuccer_ 5

9.2.4
NUREG-0612 " Control of

'
.

A-36 Heavy Loads at Nuclear
Power Flants"

.

. The remaining issues acplicable to this facility are listed in the
'

folicwing table:

GENERIC TASXS ACORESSING UNRESOLVED SAFETY ISSUES
THAT ARE APPLICABLE TO T jE VIRGIL C. SUMMER NUCLEAR STATION. UNIT 1

Waterhammer1. A-1 -

Westinghouse Steam Generator Tube Integrity
.

2. A-3
Anticioated Transients Without ScramA-9

.
3. A-11 Reactor Vessel Materials Toughness

A-12 Potential for Lew Fracture Toughness and lamellar Tearing4

on PhR Steen Generator and Reactor Coolant Pump Supoorts5.

A-17 Systems Interactions in Nuclear Power Plants- 6. A 40 Seismic Design Criteria7. A 23 Containment Energency Sump Reliability- 8.
9.. A 44 Station Blackou

..
-

f

With the exception of Tasks A-9, A 43, and A 44, Task Acticn Plans for
the generic tasks above are included in NUREG-C649, " Task Act-f on PlansA technical

for Unresolved Safety Isseas Related to Nuclear Pcwer Plants." resolution for Task A-9 has been precosed by the NRC staff in Volume 4
This served as a basis for theof NUREG-Ca60, issued for c:= ment. The Task Action Plan for.staff's :rc:osal f:r -ulemaking On nis issue.

Task A 23 was issued in January 1981., anc :ne Task Acticn Plan for A 'aOraft NU. REG-OS77 wnien reeresents staff .resolutien
was issued in July 1980. The Draft NUREG
of USI A-12 was issued for c:mment in Novem:er 1979.The information provided in NUREG-0649
::ntained the Task action Plan for A-12. Each Task
meets = cst of ne inf:rma:icnal recuirements Of ' LAB aaa.Action Plan Orovides a descriotion of :ne Orcolem; tne staff's a:Or: acnes -
to its resolution;' a general discussion of the bases ucen wnich continued
plant' licensing or oceration can proceed pending ccmoletion of the task;
the technical organi:stiens involved in the task and estimates of the
mancower recuired; a description of the interactions with other NRC
offices, the Advisory Connittee en Reactor Safeguards and outside organizatiens;
estimates of funding required for 'centractor supolied technical assistance;
proscective dates for ccmoleting the task; and a descriptien of potential

.

problems that :ould alter the' planned approach on schedule.
*

In addition ta the Task Action Plans, the. staff issues the " Office of
Nuclear Reactor Regulation Unresolved Safety Issues Summar;, Aqua Book"(NUREG-0506) on a quarterly basis which provides current schedule informationIt also includes information
for each of the " Unresolved Safety Issues." relative to th? implementation status of each " Unresolved Safety Issue

*"

ccmolete.
for which technical resolution 1:
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We have reviewed the nine " Unresolved Safety Issues" listed above as they
relate to Virgil C. Summer Nuclear Station, Unit 1. Discussion of each

*of these issues including references to related discussions in the
Safety Evaluation Report are provided below in Section C.S. Based on
our review of these items, we have concidded, for the reasons set forth
in Section C.5, that there is reasonable assurance that this facility
can be ocerated prior to the ultimate resolution of these generic issues

- without endangering the health and safety of the public.

C.4 New " Unresolved Safety Issues"
.

An in-depth and systematic review of generic safety concerns identified
s'ince January 1979 has been performed by the staff to determine if any

. of these issues should be designated as new " Unresolved Safety Issues."
The candidate issues originated from concerns identified in NUREC-0660,
"NRC Action Plan as a Result of the TMI-1 Accident;" ACRS recommendations;
abnormal occurrence reports and other operiting experience. The staff's
proposed list was reviewed and commented on by the ACRS, the Office of
Analysis and Evaluation of Operational. 0ata (AE00) and the Office, of-
Policy Evaluation. The ACRS and AE00 also proposed that several additional
" Unresolved Safety Issues" be considered by the Commission. The
Commission considered the above information and approved the following
four new " Unresolved ' Safety Issues:" - -

A 25 Shutdown Decay Heat Removal Reccirements
.

A-46 Seismic Qualification of Ecuipment in Operating Plants
.

A JT Safety :molications of Control Systams
.

A 28 Hydrogen Controi veasures and Effects of Hydrogen Svens
on Safety Ecui; ment

A description of the above crocess together with a list of the ' issues
::nsidered is : resent in NUREG-0705, "Icenti'ication of New Unreso19ed
Safety Issues Relating to Nuclear Power Plants, Scecial Report to
Congress," dated .Maren 1981. An expanded discussion of each of the new-

" Unresolved Safety Issues" is also contained in NUREG-0705.

The acolicability and bases for licensing prior to ultimate resolution
of the four new USIs for Virgil C. Summer, Unit 1 are discussed ,in Section'

C.S. .

C.5 Discussion of Tasks as they Relate to Vircil C. Summer Nuclear
Station. Unit 1

*
A-1 Waterhammer .

'

Waterhamter events are intense pressure pulses in fluid systems '

caused by any one of a number of mechanisms and system conditions.

-
\
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Since 1971 there have been over 100 incidents involving waterhammer
in pressuri:ed water reactors and boiling water reactors. The water-
hammers have involved steam generator feedrings and pipino, decay heat ''

,
'' removal systems, emergency core cooling systems, containment spray lines,

service water lines, feecwater lines and steam lines. However, the

systams most frequently affected by waterhammer effects are the feecwater
systems. The most serious waterhammer events have occurred in the -

- steam generator feedrings of pressurized water reactors. These types of
waterhammer events are addressed in Section 10.4.3 of this Safety Evalua-
tion Report.

.

With regard to protection against other potential waterhammer events
currently provided in plants, piping design codes require consideration
of impact loads. Approaches used at the design stage include: (1)

,

increasing valve closure times, (2) piping layout to preclude water slugs
in steam lines and vapor formation in water lines, (3) use of snubbers
and pice hangers, and (4) use of vents and drains. In addition, as
described in Section 3.9.2 of this Safety Evaluaticn Report, we require
that the applicant conduct a preoperational vibration dynamic effects
test program in accordance with Section III of the ASME Code for all

,

ASME' Class 1 and Class 2 piping systems and piping restraints during
startup and initial operation. These tests will provide adecuate assurance .

_

that the piping and piping restraints have been designed.to withstand -

dynamic effects due to valve cl'osures, pumo tries and other ocerating
modes associated with the design operational transients.

,

Nonetheless, 'in the unlikely event that a large pipe break cid result'
'

from a severe waterhammer event, core cooling is assured by the amercency
core cool'ng systems descrited in Section 5.3 of this Safety Ivaluati:n
"ecort arc :rotecticn acainst the. dynamic ef#ects of such ci:e brea.<s ,
insice anc outsice of c:ntainment is pr0vided as described in Secticn 3.5
of this Safety Evaluation Report. .

.

Task A-1 may identify scme potentially significant waterhammer scenarios
that nav'e explicitly been ac:0unted fer in the tesign anc cceration

. of nuclear ;cwer ciants. The task has not as yet identified the need for
recuiring any additional =easures beyond those already recuirec in the
short term.

Based on the foregoing, we have concluded that the facility can be operated
prior to ultimate resolution of this generic issue without undue risk'

- to the healtn and safety of the public.
,

| A-3 Westinchause Steam Generator Tube Intecrity*

|

The primary concern is the capability of steam generator tubes to '
maintain their. integrity during normal operation and postulated
accident conditions. In addition, the requirements for increased

! steam generator tube inscections and repairs have resulted in signifi-
| cant increases in occupational ex:osures to workers. Corrosion resulting
I in steam generator tube wall thinning (wastage) has been observed in

,

~
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Plants operating
several 'Jestinghouse plants for a number of years.
exclusively with an all volatile secondary water treatment process haveAnother major corrosion-*

not experiarced this form of degradation to date.

related phenomenon has also been observed in a number of plants inrecent years, resulting from a buildup of supoort plate corros,icn productsThis buildup
in the annulut between the tubes and the support plates.
eventually causes a diametral reduction of the tubes, called "centing,'This phenomenon has led to
and deformation of the tube support plates.
other problems, including stress corrosion cracking, leaks at the tube / support

-.

plate intersections, and U-bend secticn cracking of tubes which were
highly stressed because of supoort plate deformation.

Soecific measures such' as steam generator design features and a sec0ndaryhas
water chemistry control and monitoring program, that the applicant
employed to minimize the onset of steam generator tube problems are

'

In addition,of this Safety Evaluation Report.
described in Sectionof this safety Evaluation Report discustas the inservice_, the applicant-Section
inspection requirements. ' As described in Section
has met all current requirements regarding steam generator tube integrity.
The Technical Specification will include requirements for actions to betaken in the event that steam generator tube leakage octurs during clant
operation.

Task A-3 is expected to result in imorovements in our current requiredentsThese improvements
for inservice inspection of steam generator tubes. *

will include a better statistical basis for inservice inscection programrecuirements and consideration of the cost / benefit of increased inspection..

:ending c:moletion of Task A-3, the measures taken at this facility
,

Further
snguid minimi:e the steam generatgr tute or:blems enc:untered.
:ne inservice ins ection and Technical Scecification recuirerents willassure that tne acclicant anc :ne flRC staff are alerted to tu:e :egradation

Approcriate actions such as tube plugging, increased

and more f~ equent inscections and power derating could be taken ifSince the imorovements that will result from Task A-3 will
should it occur.

r

ce crocacural , i .e. , an !=or:ved 'nservice ins:ecticn Oregram, they canbe implemented by tne a:plicant after cperation of tais facility begins,
necessary.

.

if necessary.

Sased on the foregoing, we have concluded that this facility can becoerated crier to ultimate resolution of this generic issue without
undue risk to the nealth and safety of the public.

.

*

'
.

Anticioated Transients Withcut ScramA-9

Nuclear plants have safet'y and control systems to limit the consecuences
of temocrary abnormal operating conditions or " anticipated transients."
Some deviations frem normal operating conditions may be minor; others,
occurring less frequently, may impose significant demands on plant

In some anticipated transients, rapidly shutting down the
nuclear reaction (initiating a " scram"), and thus, raoidly reducing theequicment.

generation of heat in the reactor core, is'an important safety measure.
If there were a potentially severe " anticipated transient" and the
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| reactor s'hutdown system did not " scram" as desired, then an " anticipated
transient without scram," or ATWS, would have occurred.

' The anticipated transien't without scram issue and the requirements that * -
_

must be met by the acplicant prior to operation of the facill', are '

discussed in Section 15.3.S.of this Safety Evaluation Report.

The ATWS issue is currently scheduled for rulemaking in mid-summer 1981. s
*

- The applicant will be required to comply with any further requirements
on ATWS which may be imposed as a result of the rulemaking.

Based on our review, we have concluded that there is reasonable assuranca
that this facility can be operated prior to ultimate resolution of this-

generic issue without endangering the health and safety of the public.

A-11 Reactor Vessel Materials Touchness
' *

Resistance to brittle fracture, a rapidly prcpagating catastrophic
failure made for a component containing flaws, is described quanti-
tatively by a material property generally denoted as " fracture toughness."
Fracture toughness has different values and charactersitics depending

~ ucon the material being censidered. For steels used in a nuclear reacter
_

pressure vessel, three considerations are important. First, fracture .

toughness increases with increasing temperature; second, fracture toughness
decreases with increasing load rates; and third, fracture toughness-
decreases with neutren irradiation.

'

In recognition of these considerations, power reactors are operated
within restrictions ' imposed by the Technical Scecifications on the

- :ressure during heatua and cooldewn cceraticns. These restrictions ,

assure that ne reac::r vessel will no be subjec:ac te a cemeination 05
- ressure and tam:erature tna: c0uid cause brittle frac;ure of ne vessai
if there were significant flaws in ,the vessel materials. The effect of
neutron radiation en the fracture toughness of :ne vessel material is -
accounted for in developing and revising thesa Technical Scecification
limita icns.

For the service times and peerating c:nditiens :ypical of current coerating
plants, reactor vessel fracture toughness for most plants provides '

! adequate margins of safety against vessel failure under operating, testing,
maintenance, and anticipated transient conditions, and accident conditions
over the life of the plant. However, results 'frem a reactor ves'sel '
surveillance program and analyses performed for up to 20 older. operating.

pressurized water reactors and those for some more recent vintage olants
will have marginal tcughness, relative to required margins at normal*

full power after c:mparatively short per.iods of operation. In addition,
results fecm analyses performed by pressuri:ed watar reactor manufacturers
indicate that the integrity of some reactor vessels may not be maintained
in the event that a main steam line break of a loss-of-coolant accident

] occurs' after approximataly 20 years of operation. The principal objective
of Task A-11 is to develop an iccreved engineering method and safety'

critaria to allow a more precisa assessment of the safety margins that
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* are available during normal operation and transients in olcer reactor -

vessels with marginal fracture toughness and of the safety margins
.available during accident conditions for all plants. 4:

Sased on our evaluation of this facility's reactor vessel materials
taugnness, we have concluded that this unit will have adequate safety
margins against ' rittle failure during ooerating, testing, maintenanceo
and antic.ipated transient conditions over the life of the units. Since Task

.

A-11 is projected to be comoleted well in advance of this facility's
.

reactor vessel reaching a fluence level which would noticably reduce
fracture resistance, acceotable vessel integrity for the postulated
accident conditions will be assured at least until the reactor vessel is
reevaluated for long-term acceptability.

' In addition, the surveillance program recuired by 10 CFR 50, Appendix H
will afford an opportunity to reevaluate the fracture toughness periodically
during the first half of design life.

Therefore, based upon the foregoing, we have concluded that this facility
can be operated prior to resolution of' this generic issue without' undue
risk to the health and safety of the public.

A-12 Fracture Teuchness of Steam Generator and Reactor Coolant Pumo- .

Succor s

During the course of the licensing action for North Anna Power Station
' Unit No.1 and 2 a number of cuestions were raised as to the potential

for lamellar tearing and low fracture taughness of the staan generator -

and react:r ::olant :umo succort ateriais f:r those facilities. Two
dif#er.ent steel s:ecificatiens (ASTM A26-7Ca ard ASTM A572-70a) ::vered ost
of -he material usec -for rese succort.t. 7:ugnness e.s s, not criqinall'y
specified and not in the relevant ASTM s;ecifications, were made on those
heats for which excess material was available. The toughness of the A36
steel was found to be adeouate, but the : uchness,of the A572: steel was
relatively peer at an 0:erating em:erature of 5G ~.

Since similar materials and designs have .been used en other nuclear.

plants, the concerns regarding the succorts for the .' brth Anna
facilities are acclicable to other PWR plants. It was therefore necessary
to reassess the fracture t0ughness of the steam generator and reactor
coolant pumo sucecrt materials for all c=erating PWR plants and those-

in CP and OL review.
,

NUREG-0577, " Potential for Low Fracture Toughness and La e'llar Tearing
on PWR Steam Generator and React:r Coolant Pumo Supports," was issued
for coment in Novemoer 1979. This recort summari:es work perforned by
the NRC staff and its contractor, Sandia Laboratories, in the resolution
of this generic activity. The recort describes the technical issues,
the technical studies performed by Sandia Laboratories, the NRC staff's
technical cositiens based on these studies, and the NRC staff's plan for
implementing its technical positions. As a cart of in'itiating the -
implementation of the findings in this recort, letters were sent to all
acclicants and licensees on May 19 and 20, 1980. In these letters a
revised procosed imolementation plan was presented and specific criteria
for material cualifications were defined.

'

.
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Many comments on both the draft of NUREG-0577 and the letters of May 19
and 20 have been received by the NRC staff and detailed censideration is
presently being given to these c mments. After c mpleting our review
and analysis of the comments provided, we will issue the final revision w.

of NUREG-0577 which will include a full discussion and resatution of the
-

comments and a final plan for imolementation.

We estimate that our implementation review will recuire approximately '

Since many factors (initiating event, low fracture taughness.

two years. .

in a critical support member in tension, low operating temperature,
large flaw) must be simultaneously present for failure of the suoport
system we have de.termined that licensing for pressurized water reactersOur conclusiens regarding'
should continue during the implementation phase.
licensing and subsequent operation are not sensitive to the estimated
length of time required for this work. . .

A-17 Systems Interaction in Nuclear Power Plants

The licensing recuirements and procedures used in our safety reviewCurrent licensingaddress many different types of systems interaction. Adherencerequirements are founded on the principle of defense-in-depth.
to this principle results in recuirements such as Ohysical separation

-

and independence of redundant safety systems, and erotection against
.

'~ ~

events such as high energy line ruptures, missiles, high winds, flooding,These designseismic events, fires, coerator errers, and sabotage.
provisions suoplemented by the current review procedures of the Standard
Review Plan {NUREG-75/087) which recuire interdisciplinary reviews and
which account, to a large extent, for review of potential systems interactions,-
crevide for an adecuately safe situation with respect to such' interactions.
The cuality assurance Oregram wnien is followec curing the design,

0r each :lant is ex:ectec 00
::nstructi:n, and Ocerational pnasas #One potential for adverse systams inter-

.

=revice acced assurance agains:
actions. .

In Novem:er 1974, the Advisory Cennittee en Reac ce Safeguards recuestedavaluatien Of safety systems
Ona ne NRC staf# give attenti:n -a --a

from a multidisciolinary ;oint of view, in arcer to icentify :otentially
The concern arisesundesirable interactions te: ween plant'syste=s.

because the design and analysis of systems is frecuently assigned to
teams with functional engineering s:ecialties--such as civil, electrical,
mechanical, or nuclear. The cuestion is wnether the work of these
functional specialists is sufficiently integrated in 'their design and
analysis activities to enable them to identify adverse interactionsSuch adverse ' events might occur, for examcle,
between and among systems.
because designers did not assure that redundancy and indeoendence of

a

safety systems were provided under all .cenditions of operation recuired,
which might happen if the functional teams were not adequately coordinated.

In mid-1977, Task A-17~ was initiated to confirm that present review
.procacures and safety criteria orovide an acceptable level of redundancy
and inde:endence for systems required for safety by evaluating the
potential for undesiracle interactions between and among systems.

The NRC staff's current review precedures assign primary resconsibility
for review of various technical areas and safety systems to soecific

.
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organizational units a'nd assign secondary responsibility to other units
where there is a functional er interdisciplinary relationship.. Designers
follow somewhat similar procedures and provide for interdisciplinary

''reviews and analyses of systems. Task A-17 provided an independent
study of methods that could identify important systems interactions
adversely impacting safety; and which are not censidered by current '

review procedure:. The firt phase of this study began in May 1978 and
,

was completed in February 1980 by Sandia Laboratories under contract to
the NRC staff. .

The Phase I investigation was structured to identify areas where inter-
actions are possible between and a cng systems and have the potential of
negating or seriously degrading the performance of safety functions.
The study c:ncentrated on c0mmon cause on linking failures among

' systems that could violate a safety function. The investigation then
identified where NRC review procedures may not have properly accounted

-

for these interactions. .

The Sandia Study used fault-tree methods to identify component failure
combinations (cut-sets) that could result in loss of a safety function.
The cut-sets were reduced to minimal combinations by incorporating six
common or linking systems failures into the analysis. The results of
the Phase I effort indicate that, within the sc0pe of the study cnly a
few areas of review procedures need improvement regarding systems interaction.
Hewever, the level of detail needed to identify all examples of potential
system i'nteraction candidates cbserved in some operating plants was not
within the Phase I scope of the Sandia Study.

*

It is ex:ected that the development of systematic ways to identify and
evaluate systams intaractions will reduce tne likelihecc of ::= men cause
faildres resulting in the loss of piant safety functicns. Hewever, tne
studies to date indicate tnat current review prececures and criteria
sucolemented by the acplication of post-TMI findings and risk studies
provide reascnable assurance that the effects of potential systems.

linteracticn en :lant safety will be within the effects en clant . safety
creviously evaluated.

Therefore, we concluded that there is reasonable assurance that Virgil'

C. Summer, Unit I can be a:erated prior to the final resolutien of this
generic issue without endangering the health and safety of the public.

.

A 40 Seismic Desien Criteria - Short-Term Procram
.

NRC regulations recuire that nuclear power structures, systams and
ccmponents important to safety be designed to withstand the effects of
natural phenomena such as earthcuakes. Detailed requirements and guidance
regarding the seismic design of nuclear plants are provided in the NRC
regulations and in Regulatory Guides-issued by tne Commission. However,
there are a' number of plants with construction -permits and operating
licenses issued before the NRC's current regulations and regulatory
guidance were in place. For this reason, cereviews of the seismic
design of various plants are being undertaken to assure that these
clants do not present an undue risk to the public. Task A-40 is , in
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effect, a compendium of short-term efforts to support such reevaluatio.n
'

efforts of the NRC staff, expecially those related to older operating
- plants. In addition, some revisions to the $?andard Review plan secticns

.and Regulatory Guides to bring them more in line with the state-of-the- ''

art will result.
.

.

As discussed in Section 3.7'of this Safety Evaluatio.n Report the seismic
.

design basis and setsnic design of the facility have been evaluated atWe do not -

the operating license stage and have been fcund acceptable.-
-

expect the results of Task A-40 to affect these conclusions because the
tecnniques under consideration are essentially those utilized in the
review of this facility. Should the resolution of Task A 10 indicate a
change is needed in licensing requ'f rements, all operating reactors,

b se basis. Accordingly,
we have'g Su==er will be reevaluated en a case- y-caconcluded that this facility can be operated prior to the ultimateincludin

resolution of this generic issue without endangering the health and .

safety of the public.
.

A 43 Contaimeent Emer:ency Sume Reliability

Follcwing a postulated less-of-coolant accident, i.e., a break in the
reactor coolant system piping, the water flowing from the break would be

-

collected in the emergency sump at the low point in the containment.~

-

This water would be recirculated through the reactor system by the
-

This water wou?denergency core cooling pumos to maintain core cooling.
also be circulated through the containment spray system to remove heat
and fission . products from the containment. Loss of the ability to draw
water from the emergency sump could disable the emergency core cooling
and containment soray systems.

Cne costulated eans of losing t.e ability to draw water frem the emergencyd

sumo could ce bicckage by debris. A 3rincioal source of such debr s
could be the thermal insulatien on the reactor coolant system ;f oipg.
In the event of a piping break, tse subsecuent violent release to the
high cressure water in the reactor coolant system could rio off the
insulaticn in -he area of the break. This debris could then be sweet
into the sumo, ;c:antially causing biccxage.

'

Currently, regulatory pos'itiens regarding su=o design are presented in
Regulatory Guide.l.32, " Sumos for Emergency Core Cooling and Containment
Spray Systems," which address debris (insulaticn). Regulatory Guide
1.82 recommends, in addition to providing redundant seoarated sumps.,

ithat two protective screens' be provided. - A low accroach velocity in t.e
vicinity of the sump is required to allow insulation to settle cut|

before reaching the sumo screening; and it is required that the sump.

remain functional assuming that one half of the screen surface area is
.

blocked. .

A second Sostulated means of losing the ability to draw water from the ,

emergency sump could be abnormal .cenditions in the sump or at the pump
~ inlet such as air entrainment, vertices, or excessive pressure drops.

' These conditions could result in pump cavitation, reduced ficw-and
possible damage to the pumps.
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Currently, regulatory positions regarding sump testing are containedin
R~egulatory Guide 1.79, "Preccerational Testing of Emergency Core Ccoling

,

Systems for Pressurized Water Reactors," which addresses the testing of .
,
' the recirculation function. Both in-plant and scale model tests have ' -

been performed by acolicants to demonstrate that circulation through the
i sump can be reliably accomolished.

*
i.

As indicated in Section 6.3.3 of this Safety Evaluation Report, the
- applicant will perfor.n out-of-plant scale model tests of the containment ,

sump design. The applicant will be required to demonstrate that there
is reasonable assurance that the sump design will perfom as exoected
following a loss-of-coolant accident.

' The near tem implementation of Task A 43 for this facility is expected
. to be procedural in nature and assure adequate hcusekeeping and emergency

procedures to supplement the sumo tests discussed above. Accordingly,
we have concluded that this facility can be operated prior to ultimate'

resolution of this generic issue without endangering the health and
safety of the public.

'

A 44 ' Station Blackout

Electrical power for safety systems at' nuclear power plants must be .

supplied by at least two redundant and indeoendent rdivisions. The -

systems used to remove decay heat to cool the reactor core following a
reactor shutdown are included among the safety systams that must meet
these recuirements. Each electrical division for safety systeais includes

.

an offsite alternating current power connection, a standby emergency
diesel generator alternating current power sucoly and direct current *

'

sources.

Task A 44 involves a' study of whether or not nuclear power plants should
be designed to acccmmodate a comclete loss of all alternating current
power, i.e., loss of both the offsite and the emergency diesel generator
alternating current cower sucolies. This issue arose because.of operating
ax:erience egarding the reliability cf al arnating current ocwer s0colies.
A number of coerating plants have experienced a total loss of offsite
electrical power, and more occurrences are excected in the future.
During each of these loss of offsite power events, the onsite emergency
alternating current power supplies were available to succly the power4

needed by vital safety ecuipment. Mcwever, in some instances, one of
the redundant emergency power sucolies has been unavilable. In addition,

,

there have been numerous recorts of emergency diesel generators failing ,

to start and un in operating plants during periodic surveillance
,! tests.

A loss of all alternating current power was not a design basis event for
*the Sumer facility. Nonetheless, a combination of design, operation

and testin'a requirements that have been imposed.on the applicant will
assure that these units will have substantial resistance to a loss of
all alternating current and that, even if a loss of,all alternating
current should occur, there is reasonable assurance that the core will
be cooled. These are discussed below. -

A loss of offsite alternating cur-ent cower involves a loss of both the
preferred and backup sources-of offsite power. Our review and basis for -

,
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acceptance'of the design, inspection, and testing provisions for the
offsite power system are described in Section 3.2 of this Safety Evaluation
Report. .

' '

If offsite power is lost, two diesel generators and t; heir associated ,

distribution systems will deliver emergency power to safety-related
equipment. Our review of the c'esign, testing, surveillance, and maintenance
provisions for the onsite emergency diesels is described in Section 8.3

.
of the SER. Our requirements include preoperaticnal testing to assure '

.

the reliability of the installed diesel generators in accordance with our
recuirements discussed in the SER. 'In addition, the applicant has been
requested to imolement a program for enhancement of diesel generator
reliability to better assure the long-tem reliability of the diesel
generators. This program resulted from recce=endaticns of NtJREG/CR-
0660, " Enhancement of Cnsite Emergency Generator Reliability."

'

Event if both offsite and ansite alternating current power are lost,.
cooling water can still be provided to the steam generators by the
auxiliary feedwater system by emoloying a steam turbine driven pump
that does not rely on alternating current power for operation. Our
review of the auxiliary feedwater system design and operation is

- described in Section of the Safety Evaluation Report.
~ The issue of station blackout was also considered by the Atomic Saf'ety -

*

and Licensing Appeal Board (ALAB-603) for the St. Lucie Unit No. 2
facility. In addition, in view of the completion schedule for Task. A-44
(October 1982), the Apoeal Board recommended that the Comission take
exceditious action to ensure that other plants and their operators are -

ecuioped to accommodate a station blackout event. The Comission has-
reviewed :his recommendation anc detemird that scme interim measures
saculd be .aken at all facilities including Sun er while Task * AA is

,

being concuotec. Consecuently, interim emergency crocedures and coerator
training for safe operation of the facility and restoration of altarnating
current power will be required. The staff notified the aoplicant of
these requirements in a letter from D. Eisenhut, MRC, to the applicant
dated ebruary 25, 1981. We will condition the coerating license for
Su=er nat their procedures and training be comcleted by fuel load cate.

'

Based on the above, we have' concluded that there is reasonable assurance
that Sumer can be operated prior to the ultimate resolution of this
generic issue without endangering the health and safety of the oublic.

A 15 Shutdown Cecay ! dent Removal Recuirements

Under normal operating conditions, power generated within a reactor is*

removed as steam to produce electricity s ia a turbine generator.'

Following a reactor shutdown, a reactor produi:es insufficient power
to coerate the turbine; however, the radioactive decay of fission products-

continues to produce heat (so-called " decay heat"). Therefore, when
reactor shutdown occurs, other measures must be available 'a remove
decay heat from the reactor to ensure that.high temperatures and pressures
do not develoo which could jeccardi:e the reactor and the reactor coolant ~
system. It is evident, therefore, that all light water reactors (LWRs)
share two common decay heat removal functional recuirements: ( 1) *a
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fecm the reactor ccolant
provide a means of transferring decay heatsystem to an ultimate heat sink and (2) maintain sufficient water inventory ,~

inside the reactor vessel to ensure adequate cooling of the reactor
The reliability of a particular ::ower plant to perform these

w.

functions de: ends on the frect.ency of initiating events that require or ~fuel.
jeopardize decay heat removal coerations and the probability that required
systems will respond to remove the decay heat.

This Unresolved Safety Issue will evaluate the benefit of providing
alternate means of decay heat remcval which could substantially increase
the plants' capability to handle a broader spectrum of transients andThe study will consist of a generic system evaluation and
will result in recommendations regarding the desirability of and cossibleaccidents.

design requirements for improvements in existing systams or an alternativedecay heat removal method if the improvements or alternative can significant.

reduce the overall risk to the public.

The primary method for removal of decay ' heat frem pressuriked waterThis
reactors is via the steam generators to the sec:ndary system.

energy is transferred on the secondary side to either the main feedwateror auxiliary feedwater systems, and it is rejected to either the turbine
condenser or the atmosphere via the steamline safety / relief' valves.
Folicwing the TMI-2 accident, the importance of the auxiliary feedwater
system was highlighted and a number of steps were taken to improve theThe staff's review of'

reliability of the auxiliary feedwater system.of this Safety Evaluation
these items is contained in SectionIt was also stipulated that plants rust be cacable of croviding
the recuired AFW flow for at least two hours frem one auxiliary feedwaterReport.

pumo train, indecencent of any alternating current ;cwer source (that
,

is, if 50th off-site and on-site. alternating current :cwer scurces are
los:).
pressuri:ed water react:rs also have alternate means cf removing tacayThis methcd is
heat if an extended loss of faecwater is postulated.known as " feed and bleed" and uses the high cressure injecticn system toOne crimary system. The
ada eater ccolan: (feec) a: -igh cressure ::
cecay heat increases tne systam pressure and energy is remcved thrcugn
the ;cwer-ocerated relief valves and/or the safety valves (bleed), if
necessary.

At icw primary system cressure (below abcut 200 psi), the long-term
decay heat is removed by the residual heat removal system to achieve

*

cold shutdown ccnditions.

Based on the foregoing, ,we have concluded that Virgil C. Sumer, Unit
can be operated prior to ultimate resolution of this generic issue
without endangering the health and safety of the public.

Seismic Oualification of Ecuiement in Oceratino Plants _A-.16

The design criteria and methods for the seismic cuan ./~ cation of mechanicaland electrical ecuipment in nuclear power plants have undergene significant
change during the course of the ccmercial nuclear pcwer program.
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Consequently, the margins of safety provided in existing equipment to
resist seismically induced loads and perform the intended safety functicns
may vary consideraoly. The scismic qualification of the equipment in
~ operating plants must, therefore, be reassessed to ensure the ability to . .
bring the plant to a safe shutdown condition when subject to' a seismic

-

.

The objective of this Unresolved Safety Issue is to establish anevent.
explicit set of guidelines that could be used to judge the adequacy of
the seismic qualification of mechanical and electrical ecuipment .at all .

-

operating plants in lieu of attempting to backfit current design criteria
-

This guidance will concern ecuipment required to safelyfor new plants.
shut down the plant, as well as equipment whose function is not required
for safe shutdown, but whose* failure could result in adverse c:ndittens
wnich might impair shutdown functions.

Virgil C. Sumer Unit I was designed using current seismic . criteria and -

the design has been reviewed and approved by the Comission staff in
accordance with current design criteria and methods for seismic cualifica-

Therefore, we conclude that Virgil C. Summer Unit I can betion.
operated prior to resolution of this generic issue without undue -risk *4
the health and safety of the public.

.

A 47 Safety Imolications of' Control Systems
~,

This issue concerns the potential for transients or accidents being made
more severe as a result of centrol system failures or malfunctions.
These failures or malfunctions may occur indecendently or as a result of

One cencern is the
the accident or transient under consideration.
potential for a single failure such as a loss of a power sucoly, short

,

cir:uit, ::en circuit, or sensor failure to cause simultanecus malfunction
Such an Occurrence could c:nceivaaly

Of severai- c:ntrol "eatures. '

result in a transient eers severe tnan -hcsa transients analy:ad as
A second c ncern is for a :cstulatedanticipated Operaticnai Occurrences.

accident to cause centrol system failures wnich could make the accfcent
Accidents could conceivably cause centrolmore severe than analy:ed.

system failures by creating a harsh environment in the area of the It::nt 01 ecui ment :r ty :hysicallj tamaging - e c:ntr:1 ecui: rent.;

is generally believed by the staff tnat sucn c:ntrol system failures
would not lead to serious events or result in conditions that safet/

4

systems cannot safely handle. Systematic evaluations have'not beenThe potential for an
rigourously performed to verify this belief. accident that could affect a particular control system, and effects ofTherefore,
the control system failures, may differ from plant to plant.
it is not possible to develoo generic answers to these concerns, but
rather plant-specific evaluations are recuired. The purpose of this
Unresolved Safety Issue is to' define generic criteria that will be used

*

for plant-specific evaluations. ,

The Sumer control and safety systems have been designed with the goal
of ensuring that control system failures will not prevent autcmatic
or manual initiation and oceration of any safety system ecuipment recuired
to trip the plant or to maintain the plant in a safe shutdown condition
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.following any "anticip*.ted operational occurrence" or " accident." This
has been acccmolished Jy either ?roviding independence between safety -

and non-safety system'; or arcviding isolating devices between safety and=
non-safety systems. These device.s preclude the propagation of non-safety
system ecui: ment faults to the protection system. This ensures that
0:eration of the safety system equipment is not imoaired.

-
A systematic evaluation of the centrol system design, as contemplated

~for this Unresolved Safety Issue, has not been performed to determine
whether postulated accidents could cause significant control system

- failures wnich would make the accident consecuences more severs than
presently analyted. However, a wide range of bounding transients
.and accidents is presently analyzed to as.are that the postulated events

: such as steam generator overfill and overcooling events would be adequately
mitigated .by the safety systems. In addition, systematic reviews of-

safety systems have been performed with the
control system failures -(single or multiple) goal of ensuring thatwill not defeat safety system
action.

Based on the above, we have concluded that there is reasonable assurance
that the Summer Unit can be operated prior to the ultimate resolution of
this generic issue without endangering the health and safety of the public.

A a8 Hvdrogen Control Measures and Effects of Hydrocen Burns en Safety'
Ecui: ment

'

Following a loss-of-ccolant accident in a lignt water reactor olant,
c0mbustible gases, principally hydrogen, may accumulate inside ' -

the crimary reacter c:ntainment as a result of: (1) etal--ater reaction
involving :ne fuel elecent claddir.g; (2) the radiolytf: dec moosition of
ne sa:er in :ne reac:Or c re and :ne ntainment sume; (3) :ne cerrosien

of certain construction materials by the spray solutfon; and (1) any
synergistic chemical, thermal and radiolytic effects of ;ost-accident
envircnmental conditions en centainment protective coating systems and
elec ric cable insulaticn.

Because of the ;otential for significant hycr: gen generation as the
' result of an accident,10 CFR Section 50.44, " Standards for Cembustible

Gas Centrol System in Light Water C aled Power Reacters" and the General
Design Criteria al, "Centainment At:cschere Cleanua" in Accendix A to
10 CFR Part 50 recuire that systems be crovided to c:ntrol hydrogen.

concentrations in the.centainment atmosphere following a postulated
-accident to ensure that containment integrity is maintained.

10 CFR Section 50.?a requires that the combustible gas c:ntrol system
provided be capable of handling the hydrogen ~ generated as a result of
degradation of the emergency core cooling system such that the hydrogen
release is five times tne amount calculated in demonstrating compliance
witn 10 CFR'Section 50.26 or tne amount corresconding to reaction of
the cladding to a death of 0.00023 inch, whichever amount is greater.

.
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The accident at IMI-2 cn March 23, 1979 resulted in hydrogen eeneration
well in excess of the amounts specified in 10 CFR 50.14 As a result of
tnis knculedge it became apoarent to NRC that specific design measures 4

are.needad for handling larger hydr gen releases, par.ticularly for -

smaller icw pressure containments. As a result, the Ccmmission determined
that a rulemaking proceeding'should be undertaken to . define the manner
and extant :: which hydrogen evolution and other effects of a degraded

. core need to be taken into account in plant design. An advance notice
,

of this r' lemaking proceeding en degraded core issues was published inu
the Federal Register on October 2,1980.

Recognizing that a number of years may be required to complete this -

rulemaking proceeding, a set of short-term or interim actions relative
to hydrogen control requirements were developed and implemented. These
interim measures were described in c second October 2, 1980 Federal -

Register notice. . For plants with large dry containments
Summer, Unit 1, no near-term mitigation measures are requ,such as Virgil C.ired by the
interim rule. .

.

The Virgil C. Summer plant has about two million cubic feet of net free
- volume. Assuming 30 to 50% metal-water reaction in the core, the resulting

-

uniformly mixed concentration of hydrogen.in the containment will range
' '

fr:m 5 to 10%. This is well belcw the concentrations for detonation and,
even belcw the limits for c:meustion if there were =cre than 50% steam
in the c ntainment atmosphere.

Design pressure of the Virgil C. Summer plant is 57 psig. Analyses
performed on the Zion and Indian, point plants show that the failure

.

:ressures are greater tnan twice the design pressures.

f :ne substantial amount Of metal-water reaction were :: cccur shcrtly -
following enset of a large LCCA and while the containment is still near
its peak pressure, the pressure increase caused by the ncnc:ndensible
hydrogen gas and its associated exothermic formation energy will be
su:stantially less than the failure cressure. :# the metal-water reacticn
.ere :: Occur weil after enset of tne large LCCA, then tne centainment
heat removal system would have condensed-much of the steam in the
c:ntainment and reduced the~ containment cressure. This would provide a
substantial margin for accommodating 'the hydrogen generated by the
metal-water reaction.

.

In addition, the "Short Term Lessens Learned" from the TMI-2 accident
have been imolemen'.ad on the Virgil C. Summer plant. This action will
reduce the likelihcod of accidents that could lead to sucstantiala

amounts of metal-water reaction.

Accordingly, pending resolution of this Unresolved Safety Issue and the

can be opera,roceeding on hydrogen generatien, the Virgil C. Summer plant
rulemaking p

ted without undue risk to the health and safety of the public.
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