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Probabilistic Risk Assessment CapabiU(. - December 14, 1279

; ; ga..- ---

i
! References: (1) Letter from C. D. >brgan to D. N. Roy, dated Nov. 20,1379

-

j
,,

subject: Reliability - Risk Assessment Capability

d' (2). Letter from A. S.. Heller to D. H. Roy, dated December 6,1779
,

-

!j Subject: NRC Iatter of Novester la,1979:

. '.
!

'

For shat its wrch I would like to endorse the gmeral c=ncarn expressed
t in the two above referenced letters. I would like from a licensing ; mint

of view, to add support for the information in those letters.
O/ ~

With the currwat enery situation being as it is, the izdications are
that political pressure is begi: ming to develop in sucport of nuclear
power. I believe this moment:=a win c=ntinue to build and as it does -

-

more enghasis win be placed on relative riska of varicus energy scurses.
Dere win ts:doubtedly be msay arguonnes abcut these c==parisens but ene
. lact is * A le: quantitatin assessment of risk will receive a lot'

,

of attention..

'"

Alsaasapset of the post M attitude about risk, support is building both .

within the industry and outside of it to establish a quantiestive safety seal
* for nuclear power plants. With the IREP activities being initiated with the.

! Crystal River study all utilities are going to be required to have seme-

t 'ar'd Marity with prebabilistic risk assessment mothedclegy and r:11 ability
engineering.methcM ology. Sis means that the desund for work in these areas, e

I will 1M1y rise sharply and the czpctitica for qualified pecple win be
intense.i,

! In conclusica I stsport Dr. Ibrganf s pica for -ere c=chasis in this area
j and I beliew that the mater of people dedicated to this type of work,

j in Tech St.aff should probably so up by a factor of 2 or 3 sben what it is
,

at the present t!.,s
,

.

~. Q a related note I receiveda telephone call en Decenter 7,1979, fres
. ,

'

Frank Rowescase who was alerting =e of an IEE Conf./Workshcp to be held en
January 15, 16, 4 17 at the Shorehamr,imericana Metel in Washington en the.

M*. subject of reliability and~ reliability assurance. ney would like to have
one or t:.o people Erca 34N and each of the other vendcrs in attendance at-

this emference/ workshop. They intend to have a escal of 20-40 ;eople in
attendance and the oversu ;urpose as I t.mderstccd it s to han pecyle fras8

,

,_ 3 f.J l
own exa. For !n ~ '.

. . .
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s ;..-. , .' ? the nuclear industry and the ;Az: lear Reguistory people tal[to petwmel,
fma the A p r.s andWeapons Industry to assess opport.nities for technology j'. *

<

; transfer from the lat.or to the former in the reliability engince&s arts. ;
.

Boweses menticmed that he is trying to push the concept of foldint reliabilier --; .

ergineering into existing @ efforts so that the QA does indeed'became reliability
; j assurance. I suggested that he sends t. tis infora=rina to you and I believe 'i
.

,

*| : it would be very appropriate for you to be ene of the representatives at. this
; ; workshop conference to gain same further insite in to where this movesnt is

* headed. This IEE conference is just another.i. "~h of the developing.~.

- i interest in this area..

i
.

I,- j
: 4 /-

.lHr/Br. -..
*

- i cc: L.L Esne* W/attmeh st
-I. !! I V. DeCarli "

- L L Suhrie "

I |' C. O. Geissler /J. D. Agar (w/ attach)
!

'

j[
' '

L A. masch (w/o attach)
C. D. Mrrgan (w/o attach)
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N''h{p'[h'y
.g-,.

~ . * Attachments G. F. Malaa to C. D. Morges. " Trip Report a 17*

j. NBC's C1 Stimiy and Safety Conference", *f.,*[ y'44

! Wevember 13, 1979. 4*'
ty

,;

*- I have M.an==ad with you previously my concern over the role of reliability tech-
aiques and the desirability of implementing these techniques to improve avail-*

a
z;; i ability. The attach =cas and my attendanca at the Watst Raastar Safety ".aetias
'J has increased my level uf concern. At the Water Reactor zoetlag, Saul Levine'

.

.,1 a est112 4 the :: C's plans in the risk assessment aru. The x C plans to per-
y - fore a mini-WASH-14GO os overy reactor--with Crystal River fait 3 as the lead
* C plaar. In the process of performing these studics, they will be training RC.

',2 i enskreers is reliability-risk assas maat techniques. Mr. levina estinctas
.

' thac the capabLlity of the KRC staff will be estended from three engineers*

; with a good knowindse of ec1Lhility-rials assesseant techniques to approzi-.

! :; antaly 30. ,
,

<t
M |I; In the early 1970's Technical staff started developing cosyetence in the
*)J ! reliability techniques. We have the cosyucer proersas required to perfaen

q !. a WASM-1400 type asalysis and five ensimeers who have egerience in statistical
.; l. app 11 cations to en=1osering proble=s oud ruJiability techniquas. 2ewen.r. In

f** 1, the past two years R&D funding la this area has been cut way back and the5

f. !
- engineers have been suppneted by contract work. (ne R&D ft:nding has hen

for statistical core deatsa *.hich uses statistical r uthods but has littis
.| direct spin-off to Wa$it-14C0 type en 1ysia, prebehilistic fractura mechsaica
q and insufficient support, for RADCAS.) ha while we have maintained a er:pe-

tant staff, we ha.e not mania mach imprevesent is our cathods dapahility in the
* ;, UAsII-1400 area or have we a:1resaively used railshility techniques to irpreve
-t systas availability.

O
The 0:1-2 incident has crestad an overload in Technical 3taff in the relishilitye.) arms. Ia *risw of the NRC's ictention to ;crform eini.r,esg.g4coes on all pl sts

4 and, by implication, ptas rare orpitasis on che results of ein casessment studics
**{ I fornece a larum increase is the dctu far this type of .ar2. I am also

.'M concerne.1 thac if 3!.*.T does not have adceusse mathwds and persommel in this area.
..! the 33C will b.s JIstating daviyt req'stratants h .cd on risk atsesse:ut sec11as..
(; W that osy not he justifia.i. .
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D. 5. Il0T 2 . McEI51120,1979

f*F'* .

. . 1

I have the following recoumendations:*

. .

': 1. Technical Staff (Crug Malan) should be snare involved in the front esd of-

-, programs where reliability techniques are being employed. Too often we
are asked to perform a specific piece of a study (main feedvater and. . .

aucL11ary feedwater relisbLlity studies for the Technical Product Ivalua-

; tion Freject, for esa=ple) without being given the opportunity to show*

how risk asses-ant techniques can be used.in the overall project. Ther

upcoming Crystal Aiver 3 etudy should have :!r. Malam's close involvecsac.
~

'
.

1. 3pCD meet crain more engineers is reliability techniques. Technical Staff*

has presented serecal trainias programs La the reliability area; however,-

we jthdge them to be only marginally satisfactory since the majority of the,- ,

..! engineers did not do the homework. I believe that easineers sust be identi-
'' : fled sa Plant Design and the Equipment Engineering aress the would be. <

! interested is developing skills in the reliability area and who view this
,

' * as part of their career plan. (The long range plan originally was for.

hhh ' Staff to provid.a methods and consulting in the reliability area
. ,

.j [ and as the castract work load increased to a reasonable saanitude, the
centraat work would ulti=ataly be located in the contract sections. Ia

'j .g- be11 ave that this could occur la the next two to three years.) nose*
..

|:
engineers should be assigned to contract risk assesseest projects under: . ,

the guidance of a Technical Staff engincor, siscs I believe that the best,,t .
'8; 7* way to lesra a methodology is to use it. Here are very few trained re.!

liability engineers; thus I believe that we =ust ersia our own and not- s*

esent os being able to hire them wt.ea the overload is too great.?- '

.by 3. The R&D progran zust recessize that relishility zachodology must be kept
- omeToet. At the present time everyone gives lip service to the need for#j

.

a good emanple. ni nanager of the safety area of the R&D protras, where
reliability sethods but no one vasts to pay for it. D e SA::CAS systou is

*

,
,

seat of the Systes Rs11ah111ty & Controls Unit's work is funded, says that'

the RADCAS systes is not rually required for saf amy. In his judgement it
,| belongs is the availshility aras. nc =asagar of t'ae availability area

l says that the Customer Servica capart=uan would use the systes se they
.

? .1 should pay for it 2nd, to cospicts tha cirela, Customer $2rvice s..vs the'
.

"]
R&D program should support it. nus the only prograss uhich is =ada 1.s

.

that which is boutlegged and mischArgCd. k'd Cust reCo;31ae th4 Seed for
orderly developacat in this area and fund it with legiti=sta char;s neiers

..

se that priority can be obtaised to get the work done.n

| k
* ' - *

.

)' * h.NWA.W-
t

j
- Charica 3. F.argan

,

:i C:mae:.
.

H. 2
-

.
''

.m ,-
.

g .
..., . ,

.. .

.

-.
.

.

.
_.

g*
- .._ _. _. . , .

.; .
.

. .. .

_-
_ e ~ _ -

- --

. 32GLo e i 11 C15[89o_of
^

*I ,

.
--,. m - . _.. ... . . .. . . . _ . . . . . . . . , . . .._,

, - -- . .. __
"' a-d

w- ___ --*--a_ - , , , , _ .r - - -- wr _ m , , - , -,,,,,.=g. wy .,r ,,y,.---wwe.---w+yym ,,yw ,w-, ,,-.---e a q-:gy-9.e-9 qv.-.e-e --.--s- g g - rw7 w --- - - * - *-



-

~ ~

,
_

. . - . ~ ~i+ -.c:.a-.
-

.
,

%A.'. :-
*

-

, ,
.. .. . . .: .; ,.

.
,

.%. .
*

_ ,

. . ,. ..

; 3. . . .:. - - .m . - .: ..u .. :: : -
=.s

: 6... M 7zyL -~
.

.

[."s .?p b /|'5
.I 75E' BAECCCK & 'dlLCOX' COMPANY

*

.

I, 7 ./ l* H T'4's'PC'JER GE!!ERAil0N GROUP *

. u" :
.

"

' 'v%. ,' Te ! DE h r,;g707
-

,' O* D. L ROT, MANACEE, I:tCI2ZZ20tc DEPARTMDIT

y Q, ; !U 5$ fl'& aIjh y
- ' -

; *-

Fet,n
A. S. HELLER, STS Z3 Br'._T.JIIITY & CONTROL 3 - TECH STAF7 _ !Q' .43 s(173*

.# Cast. File 180.
*
. a, or Ref.

Subj. - Date
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. Rafareacas: 1) I. 3. Well, "Probabilistic Risk Assessment is

.i

. ~~
Euclear ?over Flant Rasulatica* Fresented at*

- the Second International Seminar om Structural
Raliability of Machanical Components & Sub-
assembliss of Nuclear Fover Plants. Earlin,-

9 ; Vest Cernany, Augurt 10, 1979.

| 2) C. F. Malan Trip taport - 31C's C1 Study,
*

! Moveshar 13, 1977
*

*

:. ,-
I

,

, e
-

! y The attached ti2C 1stter prompts this sono since S&W currently is conducting
' several projects that have as input to the rasponse we any give to the ::XC---

i halpias thea to establish "auserical criteria for evaluating public riske.

j from nuclear power plants". Ve are cngsged in developing codes and andals
.~ : for establishing 11cansaaility based on design basis eventa, as the current

, } NRC regulations dictate. The above refarences a: well as the attached
latzsr clearly indicate that the ::RC regulations are changi:g from deter-
alaiscia to probabilistic, and we must convince the 51C that we are aware<,-

*! of this change sad can show that work is under way to support such a change.
: .
*

As Inference 1 suggests,
d "The events at Three Mile Island are evidence of the desirability of a) the

*

I systematic evaluatica of a broad spect:ma of accidast sequences, b) the
*

'! judicious, but effective use of probability, c) an effective operations

.1 evaluation function, and d) a realistic probabilistically-based safety goal.

** || These analytical tools can supplement and redify ext = ting deterministic
.2| criteria and thereby contribute to

*

i focusing design and regulatory attention upon signif,1 cant issues,e

);k providing's context within which the significance of cperatinge
a events can be evaluated,
*s.
., g e providing a ficxible safety envelope within which potential safety

.j improvements can he proposed and be assessed, and

(.'- ] raciacalizing and stabiliains the licennial process.e
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D. L acY 2 DECZM3E2 6,' 1979
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*.
.
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-..

.

- . < These improvements should result is a commercial nuclear power plant wh.ch
* '' imposes, lass risk to the public and aise may be isss expensive.''

,.
S * (The author of Reference 1, by the way, is Dr. I. 3. Wall who is currently. . . . . ,,. . .

the Program Manager of the Nuclear safety and Analysis Departanat of EPRI andW- - -

! ? W .. 'uheil recastly was 11ead of Frobabilistie Analysis staff - :31 frois whence the*
.

' " ~~** *' * *
sttached letter came. Be is is cesstaat sammunication with the AIF subcouaitsee..

* **

en Probabilistis 31 sis Assessment (FRA) and has been chosee 'es head the A:!S 38.5
.

, PSA subensmittee.] .

..
i tee MEC work scope (Reference 2) and the alas stated in the attached refer to .
{ iraalistis, probabilistically based safety goals. Dese can only be achioved

'

4 with the pursuit of the ether three points, e.e Listed above. W ile we were
i- , eenduettag a systemacia investigation of the %"3 costzibuting design parameters
; tedes the SC project for fastance, which did lead to realistic and probabilis-

tiesity based safety goals such as ''at least 95/93 probability of ne pins in D12' ,
,

: derfes seraal operations'' sai so on,'we are met focusing on a systemeris and-

* breed spestrum of events in ased of similar investigation.
.t

: As a result of DIE and the Xamsay CoenLssion's findlags, e=phasis has shif tsd
* freer the design basis events to those leading to core molt; bewever, the method-

*1 eleg * used la SCD is directly applicable.
,

; -

t g' he ensance of the ICD technique is as = .

.] 1. Establish reliable inputs and their uncertaintics;
.; .~

j 2. DewsImp efficient models; .

*
*: L Freyesste the input througt tha riodels;
e.k
.- 4. Detetuise the best estimate and the uncertaintics on the output;

L Set probabilistic licensing critaria which are daicasible.
.

. no above was carried out with regard to D13 as the phecon=nen of ir porti: ace.*
J 3y shifting the SC3 sethodology to diffsrent phenomena, wg c:n answer the :iKC's
*

sose-to-cona requirem:nts..

.

.t

le is suggestad that we iaitiate a systa=atic investigacian of accident segacaces+

that lead to core selt. Since it was established that small LCCA and relatively,

.

fracaeot transients any cause events leading ta core melt when systsu inter-
'I'4 .gc,. igg 3, are aise considered, i.e may start with those. It is insufficient just
.;l to de a fault tree analysis is itself just as the NRC chooses. Even the same

~ fault tree values differ whea various systee incoractions or event paths are
'. included! yurthermore, the paths for inclusica in a fault tree type analysis
'd any or any not be plant generic. The sensitivities far a given path are cer-
jy tainly plant dependent and some other paths show partiacaca when differect
,x designs are examined. Without a sensitivity study of a broad scope as out-'-

/g lined above, a risk profile for a p1=st is of limited valus,

a e- -

.d.
'

3.g.j
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D. L Rcr 3 Dr.CDGER 6,1973,

: .$- .
. .
.

5 Administrative actice for.the creation of a tasic forcs is hereby suggested,,

to be led by people with reliability and probanility traising and experience*

' ' '
. < , and to consist of engineers from other sections as necassary. Since our.

future licenstag as well as e.xisting pisats a:e impacted by any design
'

changas the NEC may recommand, we ausst hav4 a solid defense. There appears
to be no other voy bus' to have the authority to do a systamatic analysis. .

'' with knowledgeable 347 people, not outsiders who vill make decisions we shall
have no control over but vill have to live with.

.

.

An early response vill be app eciated. ',
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