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MEMORAtlDUM FOR: H. R. Denton, Director
Office of fluclear Reactor Regulation

FROM: S. H. Hanauer, Director
Unresolved Safety Issues Program

SUBJECT: ATWS REQUIREMEllTS FOR STAfiDARD PLAllTS

Ref: M. W. Golay Draft Report dated September 27, 1979

Sumary

I believe Mr. Golay's conclusions are incorrect because I believe some of his
premises to be incorrect. Here are the principles I propose fiRC should
follow, and my proposed resolution of requirements for standard plants.

1. Issue and Options

Issue: Which alternative ATWS requirement shall be imposed on standard
plants approved after the alternative 4/ alternative 3 cutoff date, but
in accordance with a design approved before the cutoff date?

The alternative requirements are sumarized in Appendix A. Implementa-
tion options are:

Option A. (Original DSS Proposal) Alterantive 3 for all plants receiving
CP before 1/1/78; Alternative 4 after. Standard plants treated like all
others.

Option B. (Standardization Branch Proposal) Plants receiving a CP after
1/1/78, duplicate or replicate of a plant receiving a CP before that date,
may follow alternative 3.

Option C. (Go. lay's recommendation) Plants receiving a CP after 1/1/78
duplicate a replicate or referencing a plant or design approved before
1/1/78 may follow alternative 3.

2. Principles

2.1 The ATWS component of risk should be decreased in all plants. This
was accepted by RRRC. Golay agrees (page 28).
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2.2 Plants fixed per alternative 4 have lower risk than plants fixed
per alternative 3. The reasons for this are stsnmarized in Appendix A
of this memo. Golay agrees (page 25). Thus to minimize ATWS risk,
all plants should implement alternative 4.

2.3 The cost (dollars', downtime, personnel doses) of alternative 4 is
much higher for an operating plant or one coo far along in construction,
so the cost / benefit ratio is very different. Although NRC has not clearly
articulated a policy regarding cost / benefit considerations in safety
licensing decisions, DSS proposed alternative 3 for old plants, with
"old" defined as plants receiving a CP before 1/1/78. Golay (page 13)
does not evaluate the cutoff date for custom plants, but accepts (page
10-12) the principle.

2.4 I believe it is not required that all plants have similar risk as
Golay states (page 19). Newer plants can and should be safer than old
plants because:

(a) This is the way to minimize the increase in societal risk
as the number of plants increases;

(b) We know better how to make safe plants as a result of
experience;

(c) It is more cost-effective to improve new plants even when
backfit is not justified,

2.5 Standardization secms to me to be a bargain, rather than a principle
as Golay implies (page 18-19). The " integrity of the agency" (Golay,
page 21, line 14) is, I believe, embodied principally in the degree to
which the public health and safety is protected, rather than how the
standardization bargain is carried out. Although we should keep our
promises, all standard designs and standard plants were approved subject
to implementing the " generic solution of ATWS". I believe that standardi-
zation, licensing stability, and " fairness" (Golay, page 19, line 22) must
give way to NRC's primary safety mission. Golay evidently does not agree.

' 2.6 Making a pair of identical plants on the same site has a lot of
safety advantages and weighs heavily in cost / benefit, also. Thus, I
agree we should treat all such groups the same. For different sites of
the same company, there is a weaker benefit in similarity, e.g. Phipps
Bend /Hartsville or Cherokee /Perkins. Golay does not discuss this point.
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2.7' Since alternative 4 is a lot more expensive than alternative 3 ex-
cept for W plants, and since applicants and licensees think their plants
are safe enough already, all industry effort will be to favor alternative
3. The only push for. alternative 4 will come from NRC in view of its
greater safety.

3. Discussion of the cutoff date

3.1 The 1/1/78 CP cutoff date in NUREG-0460, Vol. 3, was based on the
perception over a year ago that (1) rulemaking would be completed by
1/1/80, and (2) a plant with a 1/1/78 CP would be ready to load fuel
about 1/1/84, leaving four years to design and install alternative 4
piant changes. Today I perceive that (1) rulemaking will take at least
until 1/1/81, and (2) only a small fraction of the pre-l/1/78 CP plants
we were going to allow alternative 3 are likely in fact to be completed
by 1/1/84. A re-evaluation of the cutoff date is therefore in order.

3.2 We should decide with the next year, so the rule can be definite,
but we do not need to decide now. For the draft rule circulated for
public comment, it should suffice to state the principles by which the
cutoff date will be redetermined, for both custom and standard plants.
By next summer, the licensing program should be sufficiently stabilized
to permit being explicit.

4. My Recommendations

4.1 The final ATWS rule should be definite regarding which plants (cus-
tom and standard both) are required to implement which alternatives.

4.2 A general alternative 3/4 cutoff date should be established. The
principles of Section 2 of this paper should apply. The time remaining
before completing plant construction should be the determining factor.
However, since completion dates are rubbery, the actual rule criteria
should be tied to a definite date (that's why we used CP date in NUREG-
0460, Vol. 3) or a definite list of plants.

4.3 Standard plants should conform to the date of 4.2, except that
identical units on the same site should implement the same ATWS
alternative.
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hCwJ W
. H. Hanauer, Director

- Unresolved Safety Issues Program

cc: Dr. M. Golay A. Thadani
E. G. Case W. Russell

| R. J. Mattson R. Baer
'

D. Vassallo
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AppGndix A

Sunnary of Alternatives

A.1 Alternative Means for Reducing ATWS Risk

In NUREG-0460, Volumes 1 and 2, NRC staff developed requirements for mitigation

of ATWS events. The objective in Volumes 1 and 2 was to reduce the likelihood

of severe consequences from ATWS events by s factor of 100 (from s10'4/RY to

s10-6/RY). The proposed "fix" is the same as the Alternative #4 fix in NUREG-

0460, Volume 3. In NUREG-0460, Volume 3, the staff selected a mix of prevention

and mitigation measures for various classes of plants taking into consideration
_.

cost / benefit factors.

Note that for W plants, Alternatives 2, 3, and 4 are essentially the same.

A.1.1 Alternative #2 Fix

Incorporate diversity in electrical portions of the scram systems for GE, B&W,

and CE. For W, incoprorate diverse means to actuate turbine trip and auxiliary

feedwater system.

The approximately 12 plants to which this alternative is applied in NUREG-0460,

Volume 3, are unique and any additional changes are to be considered on plant-

specific basis.

A.l.2 Alternative #3 Fix

Prevention as per Alternative #2, plus mitigation of some ATWS events--applicable

to plants with CP before 1/1/78.
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A.l.3 Alternativ_e #4 Fix

Mitigation of essentially all ATWS events. Also provides for longer delays

in operator action than 10. niinutes,

A.2 Improvement Yielded by These Alternatives

Only Alternatives 3 and 4 are compared here:

Alternative 3 Alternative 4

Includes some prevention capability No prevention capability

Mitigates some ATWS events Mitigates most ATWS events

Some uncertainties regarding the Little uncertainty
capability of B&W, CE plants to miti-
gate ATWS events

Generally cannot withstand additional Can withstand single failure
single failure

Early operator action required Operator action can be delayed

In order to assess the relative merits of Alternative 3 and Alternative 4 plants,

we have estimated the frequency of severe consequences from ATWS events assum-

ing Alternative 3 and Alternative 4 fixes are implemented. These estimates, to

a large extent, are based on (a) judgment of ATWS frequency and thus may have

large uncertainties, and (b) event trees.
Frequency of Severe ATWS, per RY

P_lant Type Alt. #3 Alt. #4

W - designed s10-6 s10-6
CE-designed s4x10-5 s10-6
B&W-designed s4x10 s10-6-5

GE-designed s10 s10-6-5

Thus, we judge that (except for }{} the plants nodified per Alternative #4 pro-
!

| vide greater protection from ATWS events than those modified per Alternative #3.
1
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".E. G A R .- F i. Jiili'a: F. Gac=fil, Assistant Oirect:r

f r Standardization and Acvanced Reacters
Divisten of Project Managasent*

.

F* i . :. J. 'melteres , Jr. , Chief, Stardard4:stion
Brancn, Division of Project P.anage:ent

.

5 5;ECT: RECCf."EXCEO IMFLEMENTATION P20EW FOR ATzS
FIXE 5 05, STANDARD PLkiTS

.

I pu ins. . :na Standardi:ation Branch has reviewd the implemantation
pr:gra= for AT45 in both the draft and final versions of tr'UREG-0450,
Volu=e 3. The draft version of the report, which te resf ewed in Cove =cer

t:ck special note Of standard plants and permitted all plants
1973,dag t e sa:2 standard design te have a cos -on ATJS ft:. This is
:ili

.i .. : . standarti:ation pr gra; anc *herefere , =c agreet witf.:...n ; :-r:

:nat i=plecentation plan.
|

The final version of the re:: ort, issued in Decem5er 1973, had a radically
ci f ferec.t i:;1e entati . plan which , in effe:t, ign:res standard piar.ts
an in certain instances, requires plants utilizing the sa.me standard
cesign to i=;lement different Ara'S fixes. See Enclesure 1 for a s=:=:ry
of the effect of the MUEEG-0060, Volu=4 3 implementatten plan ca standard
pl ca ts . We were not consulted about this change and, if we had been,
w:uld have taken exceptien. Since the publica:ica of EUREG-C460, Vola:rs 3,
tne EREC has e.et to c nsider, a=:ng other things ,'its te;1eeentation

In R. Scyd's presentation to the REEC, he rec :nended that the::regram.
EEE" disappr:ve the NUEEG-0450 impler.entatten plan and ;.artit st: d:rd
plant designs to be coermon fres plant-to-plant with respect to the required
ATV5 fix. As a nsult, the RRRC, while approving the teplementation pro-i

| gram for custo: plants, was unable to make a recoececdation to the E2,

Office Otractor for taplementation of ATits for standard plants.

Subsequently, we have perforsed a study of various i=plementation plans
for standard plaats. This study is provided in the Enclosure 2 to this
secoranden. We have :cesidered six options ranging fres Optica 1, which
closely approxt=ates the in;:le=entation plan in the d aft report, to
Option 6, the one that we new erec =e d. These options diffe.r sainly 12

t.
^ . , . ,

1 ~

h F.M5 --'
y . L%?,. . gt

- . , ,,

|
\

'

,
....u

. . . . . . . . ,
|. |

- !,
. ,

:
# ;_.,

.: m_- -> u c.y ::.2 ::....................,,..a.........

. - . . _ _ _ .


