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Dear Dr. Buhl:
,m

In accordance with hhe severe accident policy implementation schedule, the NRC
.

'. *
staff. has complettf a preliminary review of the draft Individual Plant Examina--
tion Methods (IPEM) ' submitted b.y IDCOR on May 2,1986. Our. review of the docu- ,

ments leads us to believe that the IPEH has the potential to be an effective
alternstive for the individual plant examinations, particularly in the level of, y,
detailinthesystemsinterogations(e.g.,Re 'E

. development of "systems notebooks." . Howevcr port T85.3 R1, Appendix D). and then "

We have identified some areas . Ol

where additional information or modification is:needed to meet the severe acci-
dent' policy objective of identifying plant-specific vulnerabilities. The details ^ 2

of the additional information modification needed are developed in the enclosure .M
"

while the important preliminary coments are sumarized here: .

? 'li
i

1. The two proposed croundrules (core damage frequency and releases from - Q,
,

containment) shouid be consistent with the NRC safety goals and need to' 11
L quantitatively account for the impact of uncertainties when the individual b

i
| plants are compared with the groundrules.

-[
2. The IDCOR IPiH calls'for "matching" an individual plant to the reference

plant at several levels', e.g. , "nodes," "segments," fault trees, systems. f
{8ecause the comparisor of an individual plant to a ~ reference plant is ;

fundamental to the 10COR IPEM, there needs to be a definition for matching ' ' .
at each level. The definition si. auld not onY (1) spfeify the characteris .
tics being compared td should also (2) specify thyeffects being compared.

'

;
in the matching step. For example, the IDC00 IPar calls for comparing ,'
iission-product mitigation tystems based 061y up 'n' the existence of such a
system .iithout specifying any performance chara teristic for the system at/ an indivioual plant. Additionally, thql0COR I EH needs to specify those
effects essential for matching an individual pl nt to a reference planti

'

since matched systems at two planta.an yield unequivalent effects due to'

differing interactions with the other systems.
|r
L 13. An adequate characterigtion of succassful venting for BWR Mark I and Mark

,

't !! containments is nee'yd. '

\ ' ' j .
!

Because the entMe objective is tc e.se the IDCOR IPEM to identify vulnera- tyyh
54

bilities, plant-specific vulnerabilities need to be defined and examples
nu v i de d . _The-potential vulnerabilities found in the reference plants b .

i .

** W hy.
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'

need.to b'e described. Also,'the potential vulnerabilitie; based upon
;h|ph

'

.

deviations from the reference plant at cachJlevel o.f systems matching |needs to be identified in an explicit manner. &g. .

,e<
5. ~The IDCOR IPEM needs to describe for the utilities the means .for (1) iden- 7

tifying the essential equipment that should survive'the severe accident ,4
environmentand(2)assessingtheexpectedeffectsonaccidentprogression. 3,

m
6. The staff is concerned that treatment of the phenomenological issues was '3simplified without an explicit treatment of the potential impact of the Juncertainties on the results. For example, the IDCOR IPEM assumes that no ?

-

direct heating of containment occurs. It appears that at least a screening Jcriterion is needed for the possibility of direct heating in some contain- Vments along with an evaluation method for containments that do not meet ,1
such a screening criteria, g

7. The IDCOR IPEM identifies some potential benefits of visual inspections. .d
~

Visual inspections procedures need to be added to.the IDCOR IPEH to assure F .3realizing the potential benefits.
', 4:.ip

8. The IDCOR IPEM specifies some documentation requirements. however, these ;-@
requirements are incomplete. A complete list of documents should be speci- %
fied in the IPEM. The documentation should be sufficient to support plant li

| safety assessments, accident management decisions and operator training. ! :yi
| It should also be auditable permitting an assessment of the completeness b %

and technical quality of the individual plant examination.

The staff has not yet completed the review of the test applications provided by ~,

IDCOR on June 26, 1986, to demonstrate the IPEM's ability to identify outliers. ,

The staff may have additional questions after reviewing these test applications.
,

4

The final evaluation of the IDCOR IPEM and the test applications is scheduled '

for completion by October 31, 1986, at which time it will be forwarded to IDCOR.
,

,

| In the identified areas, we expect either the incorporation of our conr.ents
i into the IDCOR IPEM or a discussion of the adequacy of the IDCOR IPEM. Please
I provide the final documentation of the IPEM by September 23, 1986, that we can

!

Issue our final evaluation on schedule. We are available for discussions if
needed, please contact Zoltan Rosztoczy at (301) 492-8016.

| Sincerely,

b
Themis P. Spels, Director
Division of Safety Review and Oversight ~i

Office of Nuclear Reactor Regulation

(*See Previous Concurrence)
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d.-* Q . Pro kam; Manager 10COR' -
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~

*
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Dear Dr. Buh :. '
' '

N .

p,i:-

In accordance with, the severe ~ accident policy implementation.s,chedule, the NRC .R
- sei-

;

-tien Methods.(IPEM)sstaff has completed a preliminary review.of the draft Indiv,idual Plant Examina-'M; i'
,

.

h'

. submitted by 10COR:en1May 2~,f1986.. ;0ur review of the docu-
. L.c . 7 ments leads us to believe that th IPEM hasithe pote'ntiaj'to.be an effective @@alternative' for the indiv,idual plant examinationst particularly.in the level of'

|: detail in the sys tems . inter,ogations (e.g.',: Report T85j3> B1,' Appendix 0) and the Q,3pM
.

development' of "systems notebooks " .Howeveri we have identified some areas P' '
'

: where/ additional infonnationir, mo.dification. is nee'ded to meet the severe ac:1
. ~Mdent policy objective of identifying' plant'-specific vulnerabilities. The oetails MMi

,

of what. is needed are developed in the enclo[sure'while .the important preliminaryH959
j.1 coments are sumarized here: -

, .f W.;>n

n . . .. r.. ~: ,.. .q b
JX 1. The two proposed groundrules (core damage frequency,a'nd releases from. W 7

.

containment) should be consistent wi.th the,NRC safety' goals. .The goal : '.t b
'"

level for core damage frequency needsito. quantitatively. account for.the % ,gc -

p impact of ~ uncertainties when the fndividual plants are compared with the
M@- groundrule.- The proposed groundrule on the; releases from contain-ment

f should be in a more practical form, e.g., a' ajor.. release probability less * gi
i than 1/1,000,000 reac to r-yea r.s . . C g6

/ p.,"
2. The IDCOR IPEM calls for "matching" an individual plant to the reference tjpJ

plant at several levels.,e.g., "nodes," "segments \ fault trees, systems. Q
'

Because the comparison of an individual plant .to a(reference plant is
,

fundamental to the 10COR IPEM, there needs'to be a d f,inition for matching Q|(6
,

-

at each level. The definition should not only (1) specify the characteris- ",|'

tics being compared /but should also (2) specify the effects being cogared
in the matching step. For example, the 10COR IPEM calls 'f
fission-product Jnitigation systems based only upon the exi,or comparing'

stence of such a 4
system without,specifying any performance characteristic for\t,h,.: system at 1
an individual, plant. Additionally, the IDCOR IPEM needs to specify those 1,,

effects essential for matching an individual plant to a reference, plant
-'

since matched systems at two plants can yield unequivalent effects'due to-

i

differing' interactions with the other systems.>
,

i-

C' 3. An adequate characterization of successful venting for BWR Mark I and Mark
? !! containments is needed.

4. Because the entire objective is to use the IDCOR IPEH to identify vulnera-
.bilities, plant-specific vulnerabilities need to be defined and examples
provided. The potential vulnerabilities found in the reference plants

o
e

b

i *

m-
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b ,'. .need to:be' described. "Also, the potentialivulnerabilities based upon ' M)).b
'

p2.f = dev'1ations from.the reference plant.at each level of s'ystems mate ing ' k)
>. '

i
needssto;be identified in an explicit manner.;. y jjy A ,. r + . .y

. s,,

'

. , .
>;; 9P 5. .The?IDCOR<IPEM needs'.o describe for the utilitiesothe means/ or.(1).iden- .g &fW .tifying~ the ' essential equipment that should;surviv'e .the sey'ere accident 'n4

cenvironnient,Nand (2); assessing the expected effects.on apc'ident progression. |,

y. . 6. .The staff is c'oncerned that treatment of the phenomen6 logical issues was
$ simplified witho'ut an explicit treatment of. the pote'ntial impact of the. @M

.
-

i uncertainties on the results. For example,~the:I 4,';h
.

direct heating of' containment occurs.'"It appears,0COR'IPEM assumes that noithat at least a screeningavp
F criterion is needed for .the. possibility:of direct' heating in some contain- v eg# ments along with an evaluation method for' containments:that do not meet fSPb; such a screening criter'ta.

; &w- 4 -

i g., ,.
.

, ,
N- 7. The'IDCOR-IPEN identifies some potential benefits of visual inspections. c. ;M

Visual inspections procedures need tojbe.added to the.IDCOR IPEM-to assure' ,1 WR:, realizing the ' potential benef.its. / | 4.9
'

8. The.IDCOR IPEM specifies;some ocumentation requirements,' however, these~ I- requirements are incomplete. A/completelistof:documentsshouldbespect- 1.H,1,, . fied in the IPEM. The documentation should be sufficient to' support plant . M1

5}' safety assessments, accidentsanagement decisionsTand operator. training.' 1%
It should also be auditable' permitting'an assessment of the completeness ! :V
and technical quality of the individual plant examination.' i,!,

The staff has not yet comple/
i .

, g.

ted the review of the test applications provided by ''%*

IDCOR on June 26 -1986, to demonstrate the IPEM's ability to identify outliers. 3The staff may have addi,tional questions after reviewing.these test applications, $f

.N 3
The final evaluation'bf the IDCOR IPEM and the test applications is scheduled y
for completion by October 31, 1986, at which time it will be forwarded to IDCOR. *

In the identified areas, we expect either the . incorporation of our coments
d)into the IDCOR IPEM or a discussion of the adequacy of thesIDCOR IPEM. Please

provide the final documentation of the IPEM by September 23,\r discussions if1986, that we can s
issue our final evaluation on schedule. We are available fo :|needed,pleasecontactZoltanRosztoczyat(301)4928016.

\'
s
|

Sincerely, ;s
;

. -

Themis P. Speis, Director .;
Division of Safety Review and Oversight '
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.n * .' I. INTRODUCTION .. ti.w::q.
y. 'Wp.

,t. O
- rp

' 5,u^: . : , ,m
Existing plants are to be examined for pla'nt,-specific vulnerabilities as called y

- .

.
. % . , .

.

.

for by the Severe Accident Policy (50 TR 32138). ;The Industry Degraded Core 3
e

~
. .

,. -
.

Rulemaking.(IDCOR) Individual Plant Examination (IPE) Hethods are intended to [er$c.
/

. ' s ,; D,,. ..

provide an analytical means for the systematic exam.inationbfexistingplants.
" .,M

<

:. y
Also, the methods could provide algorithm @for approximating 1the risk profile . . 21*

of an existing plant that was not previously! assessed | relative' to|the-appro- ,i;[U&!
.,.:.: c:. ..i<. . . .

'..u .i

?!
q {Q;'

. s
"

.- ' c;L . <
..

, ,

priete reference plant that most closely equates with the design of the.indi-
.

4.

m

%b, w. ...S,
,

vidual plant.-

' '

"t
' l :N

-

''

. ::,.

' t:u.

.

The IDCOR IPE Hethods are being evaluated to establish the regulatory accepta- c. ;.yp
-,

.

bility of at least one method that may be used by the individual utilities
.

.

. 7

e

during the IPEs. An acceptable method will be part nf the guidance to be

issued by the Comission for the performance of the IPEs.
,

The IDCOR IPE Methods were submitted in four volumes: 7

1. Draf t TE5.3-Al PWR Accident Sequence - IPEH -

2. Draf t T85.3-A2 PWR Source Term - IPEH

3. Draf t T85.3-B1 BWR Accident Sequence - IPEM
,

4. Draf t T85.3-B2 BWR Source Term - IPEH

- _ . _ _ . _ _ - _ . - - _ _ -- - - - - - - - - - - ~ ~ ~ ~ ~ ~~ ~ ~ ~ ~
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The preliminary evaluation was performed by co$lecting.coments[from the ih
'

- -:.n ... . .
. -

.

. ,. ;@
n' ,. . , .

.M following individuals: .
'

. 4c ).,
'

.

.

. m
, ' ~?' . g.T .,

Individual Organization , ;).

7)c4'-

| ^<
-

' : j,r
sr i

.,

P. Baranowsky NRC-RES'.
'

> -

R.Barrett NRC-DSRO-RRAB
- ,1

O
4

E.Chelliah NRC-DSRO-RRAB .1.'.

;),

N.Cho BNL-DNE
,.

, . t.',''
5

i ,'./.

F.Coffman NRC-DSRO RIB i}

/, ,|1;
,

, . , .

S. Davis NRC-DSRO-RRAB
};'4.

'

A.El-Bassioni NRC-DSRO-RRAB~ .%g:i!.. Q :

F.Eltawila NRC-DSRO-RIB : C ;:p :
-

' y Q..iO-

+

B.Hardin NRC-DSRO-RRAB ..u i.

^ } . S, _
,

- -

;-
W. Hodges NRC-DBL-RSB ,, f; -

>.

G. Hulman NRC-DBL-PSB
.

.

-

J.Lehner BNL-DNE
'

'
|'

R.Palla NRC-DSRO-RIB
:

K.Perkins BNL-DNE
-

i

J.Rosenthal NP.C-DSRO-RRAB
'

|tR.Samons NRC-DSRO-RIB i

'

R.Youngblood BNL-DNE

,

1
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,
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.''.n . * MSince no' precedent exists fo'r the rhgulatory acceptability of severe-.

%, . =4,

1;w- c. t.,, . . . >9p'H' accidentmethods.fo'r. consistency.with'theSevereAccident' Policy,thecommentsk:
'

- - ?. ,
?

~

w \.'E
were discussed and screened to ' ass'ure' that the'coments evaluated the methods d?[ i'

'

':,; . g&.

against'the following general standards:o '

h[
*

%||
.

f.
1. Review the methods for their capability to find severe accident

Q.
..

,

'

: vulnerabilities by comparing them against previously identified PRA '. .
~

,

insights, relevant USIs, GSIs and TH! items, and selected operating O!
:t

' events.
3;.

:
.

q, .
s

2. Review the methods for the degree to which the risk profile of the ,1
:p

existing plants that have not been previously assessed can be - F;
s

approximated by the reference plants.
'N .,w
N:^
S,

'n
Review the methods for the role and content of t.ie visual examinationsg:.

3,

of the plant configurations for potential vulr.erabilities. '@?~

. . . .m;---

'Ve:

.

4. Review the methods for their coverage of insights available from ,.g..
g

experts and ad hoc panels along with postulated events derived from s|J ,

known precursors to severe accidents.

5. Since the Severe Accident Policy requires a "systematic" examination

of the existing plants, determine the degree to which the methods

integrate considerations from significant individual safety concerns,

balance considerations of prevention and mitigation, achieve uniform

examinations among the utilities, and provide a reasonably complete

assessment of severe accident hazards,

1,

,

_ ,_,.__w-w--, ,- ------------e ==~~~~ ~
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'

g 'Y'.", hhN'' The methods ~should be consistent with:th'e resolution of generic i{[6.
W. S ,:: : .

.. %.

-
. ~

g;g issues. The ' sues include Unreso. lved Safety Issues. , Generic Safety fg
4>p s, M ti n -,

,

2:g <g ;.# Issues, THI-2 At on items, and the NRC/IDCOR !ssues.~

. .f{
W

(L.L
d. e 6

'V 7 .

[' 7. Review the methods for adequate coverage of the' scope of the NRC 9Q
. ,.

. e.
. : Q

?.
_ y

|i,. _ Guidelines and Criteria being developed'. Ilk;
.

.n:
;3, ; '@:, -

.
,

t
. .

.

,
8. Review the degree to which the documentation of the methbds provides

"y:",.

S,.

&usable guidance to the individual utility's engineering and operations ' b.. ,
. pesonnel for ~an IPE. The methods should also provide for an adequate @j

%
display of the results using conventional nomenclature, uniform dy

#'
definitions, and explicit assumptions.

;

a,;-

.3.
4.n
.; >9. Identify any limitations determined by the review on the scope of the . f|-|

.
. . ,

vulnerabilities to be identified by the method. State any cautions $d'
, ,34o

needed to preclude unfounded extrapolations and overgeneralizations jp
a,>

from the results of the methods. ; I,$'

3. S
~ |k'

:* r|s

The reviewer's comments were to be relevant to at least one of the standards.
|{

The reviewer's comments were to be translated into a coherent action or a justi-
P

fled position. The preliminary evaluation comments are being dispositioned by

three actions: (1) Issued to IDCOR for information and response, (2) Identified

for NRC or NRC-contractor action, and (3) Assigned to a reviewer to begin

writing the evaluation of the regulatory acceptability of the particular

feature in the IDCOR IPE Methods. The concents issued to IDCOR as part of this

:.

-

.
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,D[ preliminary evaluation are expected to lead to possible improvements'to'.the

,

7,

IDCOR IPE Methods, modifications to the reference ' plant analyses, or su'pple- 'k
. mental information. ; ;.:(

L 0

:- : o.
The review is proceeding along the following' schedule: - ',

-

o
'

.<

. n
1. Receipt of the IDCOR IPEM reports - May 2, 1986 ''

2. IDCOR workshop on their IPEM - May. 14 & 15, 1986
-

3. Coordination meeting for the reviews - May 19, 1986.

4. Meeting to consolidate review comments - June 19, 1986
,

5. Individual reviewer's preliminary evaluations - June 25, 1986.

6. Receipt of 5 IDCOR IPEM Applications reports - June 25, 1986 -

'

.

7. Preliminary evaluation to IDCOR - July 18, 1986. '

..

8. Outline of Evaluation Report established - August 23, 1986 3, 7
i ,#

9. Receipt of Calvert Cliffs Applications report - August 31, 1986 iS
: &

10. Individual reviewer's final evaluations - September 1, 1986 _

11. Receipt of Sequoyah Applications report - mid September 1986 ;1 -
'3

12. Final Evaluation Report to IDCOR - December, 1986 '7
_

II. GENERAL COMMENTS i

-

1. Equivalence with Reference Plants
_

Fundamentally, the IDCOR IPEM takes a differencing approach by

comparing individual plants to the reference plant appropriate for

the plant of interest. The individual plant's vulnerabilities to
'

i

severe accidents is concludcJ to be equivalent to the reference '

.

.

-

-
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'
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'
.

, .. . . o:: ;m O . . . . .
.

'l . plant's vulnerabilities.if the differences;between the IPE plant and .
T.

t '.*

' J.; : V' !; ,y .4.
,

_ . .

's the reference. plant match within tolerable' criteria. The IDCOR~ 5

IPEM contains provisions for matching"atisev% f
. . . ;v _

1}-9
CW%%: '

.
,

.. 's
.

? Q M .Q & Q; levels within'the.
eral

' '6, w ' :-
'

methods, e.g., Core Damage Frequency,'.(Containment Performance,o
'

.

*

.- - w' r m.v,.
, . , . . , .

Sequences, Systems, Fault Trees, Segments',F'r?Sode' . $ The(imp $rtanceo s s
. . h o;.[rff'..p :

.

, > ' Rt
.

of establishing the matching criteria to:the; success of the IDCOR.IPEM. - -
.

.

X, . r . . ,
.

s
-

can not be over emphasized. The entire. objective of identifying plant '

-

s
vulnerabilities hinges on the correct modelling of plant specific

systems 'and potential accident sequences'. The degree of resolution

described in the methods.should give.the appropriate assurance that

the policy objective will be met. .i.e.,- that. plant vulnerabilities

will be identified. The staff has inferre'd, although the IDCOR IPEM

does not explicitly state, that an absence of.a match at any. level -

constitutesapotentialvulnerabilityfor[the'individualplant.

However, cleirly and explicitly articulated criteria for. matching

between the IPE plant and the reference: plant are mircing. (See

coments B2.7 and 82.8 in Section V). In'the absence of explicit

criteria, the BWR nodal questions and the PWR changes in reference-

plant templates will be subject to large plant-wise variances

introduced by differences among different analysts judgements.

Provide clearly and explicitly articulated matching criteria for

all levels of analysis at which plant-specific vulnerabilities could

potentially be identified, e.g., Al page 2-284, Case II, 2.4.3.1

Comparison Sumary Table; A1, page 3-5, Task 5: Develop System

^

_____ _ - ___________
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. . .

Analysis Model; and 'Al Figure 2.4-13b. .Th'e matching 7 criteria ,
.. b,_

... . > u...: n. w . . t u \ , T-
' *. - <

should not only (1) specify the characteristics,being compared but' -

,
. , 3 9 ; , . 'T :- <

.

should'also (2) specify the effects being compared'in the.. matching ;
-

., _ jfj HW.: H ' y
For example, the 10COR IPEM calls for/ comparing? fission U, '' '

'

step. ,.
; 5.,,;%.;.y9 c .gc . - .

,

product mitigation system based only upon the existence of such a '4
\ . J

system without specifying any performance characteristic for the' '
-

'..;
.

system at an individual plant. Additionajly,theIDCORIPEHneeds-
.

'

:, , : . - -

to specify those effects essential for matching an individual plant

to a reference plant since matched systems at'two plants can yield -

unequivalent effects due to differing interactions with the other
~

'

systems. -

As a part of articulating the natching criteria, aldescription -

,

should be provided of the degree of resolution accorded by the

proposed criteria, i.e., exactly how similar to the reference plant

is an individual plant when it is considered matched? Becau'se the-

methods look for outliers at different levels (e.g., CDF outliers and -

'

sequence outliers), the degree of resolution accorded by the methods

should be described for each level of analysis.

Additionally, the two proposed groundrules (core damage frequency

and releases from containment) should be consistent with the NRC

safety goals and need to quantitatively account for the impact rf

uncertainties when the individual plants are compared with the

groundrules.

.

. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _
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[F 2. Systematic Examination of NSSS Desic3r' j' .5
' ' s

sr . m. . . . .....I :
The intent of.the IPEs includes a systematic e).amir,ati.on of existing n i .j'. m . y: .

. .,
..

.% .,.

plants regardless of NSSS design. There:are many diffirences between M.8#f.n.au .: : . - %'

the methods described for BWRs (B1) and|PWRs,(A!)',* for example, in ,7pf.

the searching of dependent failurb', be WR method includes more -|,

5. a
support systems details where the BWR method considers only entire M'T.. Msupport systems. Also, the PWR method ~only infers the need and '

'
,

3'
means for visual inspections while the BWR method includes a reason- .-

,

ably detailed description of the performance of a visual inspection. M
JU.

y
:..To assure completeness and orderliness for the IPEs on both types of p

plants, provide a comparison between BWR and PWR methods that estab- .k
tt

lishes the degree of similitude in the methods' features, e.g., 6 j

${i' the role and the conduct of visual inspections, selections and
|

modification of data, terminology, methods management, interfaces yJ
.

y
between Al and A2 versus interfaces between B1 and B2, treatment of a,

t

i s
-

ithe effects of comen-cause failures, treatment of operator errors, n
'

. , l'
integration of sequence faults for 'overall insights, and the i

treatment of support systems and states.

3. Data Base .

The generic data used for baselining rely on either outdated data

bases (e.g., IREP and WASH-1400) or the reference plant data base.

.

--,---wwy--------m7 ,gy ---.-----py*,.--e.,--,,. .y p- ww,-wwp --,, ,,,,wn,-,.-,ww--.m, . - - . - - .-, .__m_m___ . _ _ - _ _ - - - - - - -
-
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.,' 9 ' W | f' 7 Q - (ap,i e,; ,c ::..;;.. :,
, ,

',e- g:p I<.
,,

The methods should incorporate a data b3se'such as.in )pendixC,
%c.y,

<

,
,

.

NUREG/CR-2815, for the, purpose of ides" ifying severe ' accident
.u .- .

;$
, fr

. %
.

. . ... r

outliers due uniquely to design features tof'.the. specific plant (in
$)A.w... , . : ..;.

i -

contrast with outliers due uniquely.~tojquipment unavailabilities at
.M,;. . ,

the specific plant). '

M-.

v.g
,

&
:

'

d4. Methods Management '

The method does not specify the necessary[ elements for an adequate d
management of.the' application during the'I' pes. ' Provide a description *'l
of the essential planning, scheduling,' and coordination needed to

.g!

assure unifom applications of the methods'across various utilities. $;

The management elements should include guidance to assure proper ;{ ,

interfaces among the tasks and elements.; [,R
. . .x

%

b

Additionally, the methods managc.?.ent needs ' provisions to control the .i
'
.c

technical quality within the applications.for assurance that the
v,

resulting conclusions are robust, internally consistent, and
:reasonably complete. The methods management needs to include either

an internal or an external process to verify and validate the

application, the intermediate findings, and the overall conclusions.

The provisions to control the technical quality should include (1)

| the establishment of an independent verification and validation group,

(2) the group's composition, (3) the content of the infomation to be

documented for verification and validation and (4) the group's

| authority and functions. The independent verification and validation

- _ _ _ _ _ - - - _ . - - - . _ - . .- .-. ------ - - -. -.
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kVz,y I-"
;. .
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. < , < < . 1,8.

:y. group (or' audit. team) should review,'each, critical. juncture of the W
,

. .

'
.

'
. .; 3_- .. ;:!-

process. These junctures could be'atithe end'of each; major step so ' kfQ:-
~ >i- ; w.:;w y _ ,. %,' that errors are not propagated al. lithe'way through to;the major 0%gn)3.3

..t.. ::!Q , . .. . d
.

-

,

4Xf&: '

- . conclusions. Some suggested junctures.are.af ter e' vent tree con- ''yMy;
,

, n. ,; e ,- W 9 ',
.

struction, system modelling, . fault |. tree construction assignation of ,ogg
,&}+~-s. y;

failure rates, etc. The functions of.the independent verification O'd
~

jg
L and validation group should explicitiy[ identify the points at which ' y'.M\ ' :

\. n
.

| control of the technical qualit) willMoccur. The PRA Review Manual {3[l'
(NUREG/CR-3485) contains an outline ~ for the review of PRA-type results. - i.g)z.v P,..

t

NU
.s: k;c;A&p

The IDCOR IPEM specifies some documentation requirements, however,
.

.

"i
'UNthese requirements are incomplete. A.' complete list of documents ih!.g(

'

p.5.W.., ,.

should be specified in the IPEM. The documentation should be V2
%Q

'

sufficient tu support plant safety assessments, accident management %f;
, ,,pq

decisions and operator training. It should i.lso be auditable
.$q%.y

permitting an assessment of the completeness and technical quality
|a'd'sof the individual plant examination.. !: 4

'

?

v

5. Equipment Survivability
.

The operating environment created during the progress of severe ''

accidents holds the potential to stress some equipment far beyond

operating temperatures, pressures, moisture levels, and radiation
,

levels. The survival of some equipment may be vulnerable to the

i postulated severe environments for specific plants. The methods
|

! should alert utility personnel to search for such specific equipment

vulnerabilities also. The methods should list the equipment that
i

;

.--- -.- ----- -.. - - --- - - - - --- - - - - ~ ' - -
-
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' T. e.k[, , , 7, j'. g -
.#. j. ip ,3 ,i s. 6i/

.I ,',y ,h 8 ' - [ . , ', '
. nee"ded:to. survive".the; severe accident < con.ditions'M$$DN; . , -because: the.'.equipme'.f .

' ''

*~ '

: ,,

. . . . . nt|R y|4
.- ' -

.
.

>, - ' G K. ;,.| cyp::|; ' , x kf. m M. ',
~ , . . .

is.either! hasta'po:e. : m:Mg@f
, . . .

4'
tential .toJreduce risk:o,, .more ;importantlyP.a7 '

, ;
rF

~ p$/Ng;).. . :P . . .s |: .v.
; potential; tot increase. risk. _-Thk. %.QWMM, :v 5:

,

Q i
meth'odsEshould: provide'u M e.

.t'

' d n W G W Q pfg6 fni d i % guidance:m.'. . ~ 940
,

0 4'

.j ;wy. M,'R -.

. ' ' . concerning~ severe-ac.cident-enviro'nment'-~ created failure modeWarid' the..

$}Pdv:. ' .
'

N. , - ; | !. L . :t ?;p,#.:+%%:3 J'O.W..: ' L . ~ ;; b;if
~a

.

magnitudes of. changes. in'the'failur|e;t :p. e:
,. , ,

u,

a }rateiof. equipment.. -The methods 9 .V.pf)y
,

. .

. . . . . y. .-: ....,,

o.m . x. . ,,.,
,

should cover'the. range of feasible . locations for similar equipment-
-

,

iv:4RW , ; .: ' ui;${J
~ .%-* ,

among the plants and among the post'ulate'd environments..
, M" y!. c g'

. .;;ip,
,

, . g. { ,' y - , s:,

a -
ti, .{ *;b >y- .; y

'>

6. Visual Inspections .. . a,0 o
- % :A

' W.y

The role of. visual inspections inih' 'IDCOR methods appears minor b.m .: ,

e
@y.

.

of!the apparent 4M;relative to 'the NRC staff's current,underst'anding 1.'
-

3 M*,, , ,, .,

. contributio'in thattvisual inspe'tibnkicould'makeioind de
d:MQ.. -

c

ed It a s. ,.,

ide.ntification of plant-s'pecific' severe accident vulnerabilities.
.

:
s

- The incorporation of visual inspections.into the methods' becomes j$
,

. .. g jparticularly critical when searching for. spatially' coupled vulner- '' j[
~

'

abilities such as those due to internally initiated floods. Visual.. 4
..

.

Q ;
\

inspections for internal flooding should incorporate a rigorous search (< |0 1

for flood sources while not overlooking possible drainage systems '

4
t
2 :

failures. Only an allusion to visual inspections is made by a passing j |'

Ireference to "targets" and "sources" without definitions on page j:';;

I

2-186,A1. The method for visual inspections described in the B1 9
.

4
\

report contains more instructions but the discussion is still minimal.i

. , .

| To contribute to the identification of vulnerabilities, both the BWR
'l

and the pWR methods should be revised to reflect that visual

inspections should be composed of the following elements:

,
- - - - ~ ~ - - - - - - - - - - " ^ ^ ~ ~ ' ' ^ ^ ^ ' ~ ^ ^ ~ ^ ^~ - - _ _ _. . _ . . . _ . _ . . _ - -
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initiated hazards.of earthquakes'Elighting',fand rainwater to be~ j , j[.
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, ..e-en

. ..

excluded from the hazards listedlinetable 2.3;7 (page 2-180, ~ - ..!
*

x ,y; 3 ~

fj2.3.5.5 Comon Cause Failure, Unavailability, A1)
~ -

|Q
,

,

,), . :7 - - .

;i, ,a
Written-procedures that inclu' e1(1)ithe compositionL.of the visual es:)i

>

i. b.
d

.

,

|
f. w.p .. .n.

. . .i i
. .

inspection teams,'(2) the assigtvnent of responsibilities for thei s P
.

*

. - :nM;;: ' 1'
_ . 5&

~
.

. .
.

vis'ual inspection team members, (3) phasing of;the_; visual yt
inspections at appropriate stages during the IFE,'an't (4) a 'u'

.

. . I.
'

.

prediction of the personnel exposu're ,lmpact.in terms 'of person-REM.
..

;
.i.

Procedures for the incorporation of the results from the visualc.

inspections into the systems models to assess the impact of the
spatial hazards.

d. A retrievable documentation scheme.

1

7. Methods invoked by Reference

Throughout the IPEH, a number of references are cited as bases for

procedures followed, potentially making them part of the methodology.
i

!

..
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' _ . .

' '

'

,' '
.

. . . <. 7 . , . m. ' ;, o ;, : ':w ! ; . -

. ' , ?; ' . ,. hihr. . | | E,,'''%'. ..qb
.. ,~ .

< , > ,| _ Q.

'
'

.< s !i '1,

.For example, in Technical: Report 85.3 A-1,: classifications 'of plant . "
.d.., ,-: <.

.. .

. . , . , . . ,. . ..
. .

y
.

,

.

,

b

| ' damage states were extracted from the.. -,b f.ZioniProbabilistic' Saf.ety. Study.i p@d.
,,.

.
. , .. .. . ? "s; i %' . . . -M/

w .v. T ,,-s:c: '

ethodology,7,s...u w
r-. x ,gIn A-2, MAAP/is ' implicitly.made part of the in. n .

.., . ;..

,yet;it.isi. nf"
'

: , '
'

<
. -. ,:.; ,. . . :. : > %M ;;; ,y-

not part of the' documentation,'nor. h,as'it been ma,de. ~ _ ilable~.to theava 0 :4: . , . . ' ;mp , . , , ,.~ :;'. W >:. .

: ;" q:,.
. -

NRC for rev .iew. There were also references,to documents yet'to'be ,. " ,Q

r

.

.. , a.>,., :7 . ,
,

issued by 10COR for example, Appendix |E, A1,' relies upon reference 12.
,.

-
-

. , ; a. . .. .
s

; -
,

NAC recognizes that reliance on outside resources and previously,,, ,.
.

,

>-

2 : , ..r.
.

.

'
'

accumulated experience ~ is essential;'. however, the staff does n. ot plan .s''. .

tn' review each of the references in its entirety. Please provide a
.

s e p /

. .. .- 4

listing of all references that contain procedures which are incorpo- .

,. .;

rated int.o the methodology. '-

.,,

t

. , p. ~8. Examples of Plant-specific Mntrabilities i .,
'n'

- '.c,

.,-
. . . . .s'

1 Noted during the preliminary revio; of the IPEM is the lack of
- .,. . .

1
'

-
t

l . ,~ . ,, e s
examples of plant-specific vulesrabilities. , Specific examples would

,

'
,

be helpful to a user unfamiliar with PPA methodology to aid utility
-

. . .
personnel in recognizing plant vulnerabilities. The inclusion of

concrete examples in the text may facilitate the success of the

methodology.

t

9. Role of MAAP and MAAP Results
:
+ 1

Under certain circumstances, e.g., for sequences in which both the |
>

isolation function and containment heat removal are unavailable, the I;

<

IDCOR IPEM recommends that plant-specific analyses be performed using '

( ,

"MAAP or another qualified code." The use of the present version of [
i MAAP as well as certain MAAP input parameters used by IDCOR in the [

-i !
>

> p

| )
1 >

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

_ _ _ , _ _ _ . _ _._ _ n,,,-



._

4-
'

k*d
cn

g g . .
g

.'x, 4
*

... -

c ' W@x; f"& Me v | , , ;q ; " ', '. b|y v
/.

L. %g.1.g m ]qQ ,w w . c., :w. w..* g . ,.

. . . v.. -
> -

q- .g. pre ,.
..

.%y.M..., w ay%n .., ;sr.,;:y.,.8
.

.r;. :w .
... ...

;,4.( ~
.

-
.. ,

- ; . . , .: ,
' .. s ;., . :

.

y fu .
-

, , 7,4 x;. V..,:Q . . o.'s in , .u;g;.y.y ,p..u e .# , ..

y7 ' . . ., W .f. ,
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.,' . ~ , .

reference plant.: analyses is considered:by;the:staffjto,beLunac,cep , table' S
.

n ' *

.l , . s:: . iH,9~::. .
J 'for thi., x ns purpose. ' Eighteen major modelling',differen%x%.v.qb ~ces:between MAAP ..q $

.n .A. -

' '

>u 1,'
~ J. .| C .:W ..':.irN :||

. . . .

. .- . . , .

and NRC codes have been id,ntified during-previous !DCOR/NRC technical G.3e
,;

. ''c..:. . ; ;>, v,g.*p. m . .,', i ' ''
exchange meetings. Although some "of. these jssues have'been . resolved M. ',

. .
. .

. :
.

r - - - '

-

5.'$s,
. . . . v .,. i .! L ..

'

i. on the basis.of IDCOR analyses a.nd modelling changes, described in i

. . , ,

yt.
* y;+. ,

IDCOR report 85.2, the resolution of several.,of the issues is. contingent'
.

. .

upon the implementation of additional'chinges':to KAAP models and input' M.

, . 9 1,. , . ,-
.

assumptions, and the consideration of:the uncertainty. in se:ver,al ,9 -

;jy|. .: g. . .
- : <-

.ig
. .

parameters (e.g. the quantity of hydrogen produced in-vessel) via
of.

..
,

uncertainty analyses. Hence, MAAp sh'ould not'be characterized as an
.

.N[$
lf

NRC "qualified" code at this time. '
i..p. .s

s , f. .. 3.R.

,%
5.. ;

Following completion of the technical issue resolution process, use '!9?$ \,
,

:@of a suitably modified version of the MAAP code iMy be acceptable for M
.

. ,
. n?

certain applications. The staff envisions that an acceptable version "t'|'

'

_Qof the MAAP code would incorporate all 'modelling and input assumption At
' . Nmodifications agreed upon by the staff an'd IDCOR as part of the issue 4

resolution process. The Code would be frozen and fully documented.

The staff would perform a final review of the documentation to confirm '

'

its understanding of the MAAP models and the implementation of agreed
,

upon modifications prior to approving use of the Code for IPEs.
4 ,

,

Approval of the Code would also be conditional upon the use, by

utilities, of certain user-input parameters. The need to benchmark

the revised MAAP code against the source-term-code-package codes to
l

ensure a reasonable degree of consistency between the two
,

,

_ _ _ _ _ _ _ ,_________m-m--_ _ - - - ~ ' * * " * *
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.. , ..

methodologies is also being considered by.the, staff . Conclusions 17' ' .o .. . . . . .. t A.: a ~. ,6; i,y !. drawn during an'. !PE from use of the| pr;.@' , -esentiversior.of the MAAP code' in
-

|C
~

~ . . . . - .: eck .. I',. % , M , n n N
- '

'

ifor plant-specifi' calculations'is conditioned upon the'. status"of' %c
.

. , 'r.y. v ,
4..A g|>' .L

' ;' ff

,

. .m.

y p; j. 7,- - c '

r)
:p

..y:
' Q' {,

'
-,. ..-

,

j9 ' '' ' :n, .;.
.

. ..

.. s
The use of the NRC source term code package '(STCP) for plant-specific -

, /3,. , .jf, ' ' '
3.rb

,
. ., s. .. ;

calculations .is the preferred alternative to the lengthy process:of ';jy
establishing an acceptable version, of MAAP ..The STCP .is publicly .Af

.

. .: 3
.. . .

'

I
. %,

available, and guidelines for use'ofih(co2e 'are presently being
.

,

| developed by the staff.
. ; ,wc

+f-;.y..
.

y
j '' yet a: '

l
-

'g.g ,

r.,;i 1 'j%-

10. Containment Event Trees ''" '

.

f. c:.

. .
_ . Ej I~

; .>:1 :y
'. ,.

".
The containment event trees proposed'by,IDCOR in technical reports-

. .yJ;t9
85.3-A2 and -82 were developed od:ed on' insights obtained using m ii

..
.

.n

. . m {.3
. ,

Jearlier versions of MAAP. The adequacy. of- these trees should be , ;!. g,s
-

. .M.,2
recenfirmed by IDCOR considering (1)|the effect of subsequent changes fif,

in MAAP (including those required as part of issue resolution) on the
.

risk profiles for each of the reference plants and (2) the influence
[
y

of those uncertainties identified in the issue resolution process as
,

;

requiring further attention by IDCOR. Possible changes to the event .h
:

trees could involve nodal questions regarding plant systems and design .c

features.which did not appear to be risk-important using IDCOR's {
>

earlier methodology, but which may influence whether or not a plant
7

is an outlier when the MAAP code revisions and effects of uncertainties } ;

:1are taken into account. ,

;
.;

't
'l

:

, - '~ "'" '
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.
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.. .. .

f . ;y. a q & 9. '
-;- im > <; p.11.. Interfaces y . ' . , ..

J "' N. %,

Q?, . &.W.- ,.
.

G % . % ,e' W M +i.6'" ? 'T W h,Lack of coor'dinated interfaces between' AEcidentiSec8ien''estc andr
~

s,SG ' 4M.::'M:
' Mitigators'is likbly to result in unidehtif.ied'.potenti51'6u'tliers.%xin::n,gbWd:

Shared. dependence ~ s'uch as' relying on. -., . ;wU c ~ ,va:;rQ:%y;:y<.as' . . : *: |%

-. .

. '
, .

-

-. dc g. 'myy.n. |

,
. '

v. , - s

the. n ..
.?

,

- ,
. ,.. e

4MQ; pumps;or. same' water 4
supply for both prevention and mitigation has| n;. y|;U%.?ay:&|:c.M %ff:

same. .

,' A:' '
.

ot;been taken.'.intoi 4 !
'

account in the methodology. To illustrate this. oint, t e actor * + m

building fire sprays.could be aligned.tofinject.intolthe Rkorf.in'to !-

..~?n.
'

the drywell via.the spray header. In[ addition;incompleting'.the '
,

' ' ~ , 4;;. . e
~

;;; y
. : ;

,

'
.-

reactor building checklis't, analyst can assume maximum' fission product
.

!

,

"

. g .:f .
. , . :y . :

> ''

retention in.the reactor building if it.is)| equipped with' fire sprays.. |
-

, .. w . . .
..;^ :

.

Obviously, the lack of coordinated interfaces!sould lead to' taking ^

*

..

. t . jp
.. ,,

!

credit for the same system in severalioperating.m.s . odes. . #g !

.

'

,

.

q y. .
;y ...;,

.| r . .
; (?'; ,

'| s

In general, mitigators such as containment' sprays, wetwell ~ venting
, \

.,, . .- .

'
>

.

i
and reactor building retention are judged effective or no't independent .

' '

:of the accident sequence and of each .otherU;Therefore it is the staff's
.

;

position that the interface between the accident sequence leading to (
i

core melt and the systems used to mitigate consequences should be !
t

carefully described in the methodology. Interdependence of mitigating |

,

systems and preventing systems must extend in details to include the (
availability of support systems for the leading sequences. If a I

particular mitigating system is relied on to minimize unacceptable -

j

fission product releases, its unavailability should be quantified.
|
!
!
,

Specifically,
'

a. Operator actions are assumed likely to be correct. No attempt ;
.. . ., ,

_ ,,_ _ - ----^ - __.991mmVT.'WTT*'' , .wT'""
_

'-
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\q..
..,3. z,;pn.:. y ,y3 . , ; . 17. -

4.g. huW .' ' 4.w:N W,'
,

^

.y , .
.

,.h .

~ .': . .M, 6n.- ,,,

' ' rf Q-;.; w .,.,y. cy.. na;, ' . ~.,, 'c *

3 _ag , j.y-py, r;. N
*

,...Q
~ , ..%y'gg ,.

. .,
, .;g, ,

, , , , , . . . ,,; ' ;v. ; :q,
An . ' depth evaluation of;; operator action,that night'pn.g wmwzAnn . c. . qconditions'. . ;in'

J 3,-

t.be taken to respond to an accident.iandimitigate thefr:.consequen;.:.)_' g.p '
, .

p.c. . . .- . ~ Q)fgg^+4qgyy;p,g,.:
.

,.
c ces V w. ri. $ c -W . ? M.is tnot performeditoisee.th;e e.M@Rthe@ prog %4Qgi%,,H.?yf: f

''
. .e ,c,

" ' ffect'on,. ressionioff thee.'M.

Q M . , , , ; ., ~,J gyf
'

. .
.. .

.
. - Q'Q7)W:.f : :4:

accident. For. example,;the drywelbsprayiwhich..i@s; manual.ly;|4 p:,; y]i

g.7.,, |~
. p % n. . .q . ,. c , . . .

. ,,
.

.,

- a,

activated is provided.with interlock 1to prevent .,its operation.c "N.'sg- n ;,
with RHR pumps foh specific period.ofgtimefafter a' demand on'. , h;

'

,

. ..a u gPLCI.(low RPV level).
.

Thus if the RPV,le' vel is ocillati

is likely in an ATWS, the spr.ay win $diJ$bwn a's .'as. s ng, as -n./a
5

. g. s 2.:. . ;

the RP , water - if j

level reduces below the LPCI activation. s. L:, :. . w' 9
12 ?>

et' point.; Ther.efore, .Q), :9- . :# . n'continued spray operation is unlikely% *..and.the' operator has to- T!
.

>

,

. . :p : .
. . ~ . ,m u

reinitiate,it"followingeachshutdow.i0!naddition,1'
W .'.(

.

the '-
v..i:6 J.. . t.

. ??methodology does not require review of plant's procedur'es and.

training programs to support the a:sumptions.f '.on operator '
; s. d.j'5

.

wwJ.' ..

',
' O.Q

J

3 '
. . , ,

, .

effectiveness during severe accident condition. .,f
-u f

.

..;
.

g, .

b. Events are not fully developed to account for plant unique

emergency procedures, e.g., some plants dump into the condenser

following an ATWS event. Should the. condenser fail due to
..

overpressurization, containment bypass will result. In addition, !
'

t

PRA experience suggest that probability of ATWS event is driven !
t

by hardware on some plant and by operator failure on the others. i

,

I

Some guidance for assessing the success or failure of a parti- I

cular mitigator should be incorporated in the methodology to
e

assure that inconsistencies between IPE is minimal and that the
{

methodology does not rely on the analyst's judgment.

:
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.. a-
,

.. . ~: u; ve ~ . ..;
: It is not made clear in the IPEfi documentation if and how the

;,3. ., .

. i.-' '

, . , ::: . .

'

%
.resultsofthefront-endevaluation!(A1)willbelinkedwithithe .:;

*; '; 9' s - ., - s
| containmenteventtree(CET)and.sou;rcetermcalculation.inthe. G

, .,
,

'

'd.V.Q.Q&; JO . '. ' . - Lun. .- f
'

'back-end evaluation (A2), and how1 consistency will~b'e"maintained- '

' Sa'+W ..i;. .n.,,

between the front and Back-end withfregar.d to containment t-
's .,:n.

. t .. .M"
.

| availability heat removal system.ava;ilability, and other nodal .),Q.

questions in th'e CET. IDCOR should ' provide additional'- i! |
2 \clarification concerning the linkage;between the Al and A2 B1 j,)

)

and 82 evaluations, the specific products or outputs expected sq, ,

",'

from each, and the criteria against which each output will be
%,)..

Judged,
|.;f.

'

s;;

12. Legible Copies

The Fault Trees are difficult to read in many places and totally
,

1

illegible in other places, e.g., A1, page b-168 and 2-270. P.eview ,;. !.

| .)the documents provided to the NRC and replace the necessary tables -

;

and figures with legible copies. #

i 13. External Events i

The IPE methods do not consider external events at the present time.

It should be clearly pointed out that the results for each IPE do

not incluc> the contribution from externally initiated events when

being compared with any quantitative goal that is presumed to capture

both internally and externally initiated events. It is especially

important that this be noted when assessing the dominant contributors

!

_ . -

.-
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toiisk'aswellasoverallcoremeltjrequency, In.some' cases,an h ''l
..

'

e.
. . . T

| externally initiated sequence may contribute,predeninately to risk > Jf,
. -

.

|

.. . _ .

(in' terms of fatalities) due to containment ~ failure mode and timing |h
.

-.
. , ,- g.

and radioactive release than to core melt frequency. ~Q
-

- ,

. .
,

'|', \

,.~s H*
[, /d"

14. Interfacing Systems LOCA Checklist' -

, ,

' f ';
. r

> , . .

The V-Sequence checklist does r.ot specify the acceptance criteria to
.J!Qsf

hfbe used as the basis for decisions on each checklist qu'estion. As
.

. ' :. ,

such, the checklist does not provide adequate assurance that the ,dj
V-sequence will be properly addressed in the IPEM. IDCOR should

modify the checklist to include guidance and prescriptive acceptance '))+
(M,criteria for each checklist question. This should include a
n, ? .description of or reference to: ;9f|;;

O k:!i
., ) .yn

(a) The methods and t.ssumptions to be used in defining the low 'Q{:ff
.; c

wpressure system boundary which must be analyzed by each utility

p
W(b) Fiequired actions in the event that only portions of the RHR
$...

linesaremaintainedwater-filled,andacceptablebases(e.g... jp
3

Technical Specifications / Plant Operating Procedures) for
:.

ensuring a water-filled state I'
.

1 I
i (c) Methods and frequencies of hydrostatic testing by which system .

integrity should be demonstrated (if applica'le). In thiso

.

|

|

|
1

i
.
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. . . , ,, s.

..,

:.f. ;< . y ,', +
, <~ - ,

.;. ;*

f '. ', ,'
, < -

' *;.:44 * .

" '?.h)
,

, i.
,,

b regard, a one-time only test is considered insuffic'ient'since hh
,

I-,

. .a.- c 6 ,. .

agilg effects, pa'rticularly for valve',a' d pump seals, would not cit.j.

n 'M'

. be' i den ti fi e'd.
,

3

."s $$i . c
-

*.,

(d). ' nalytical techniques to be used for.' analysis of piping stresses Q
at elbows, piping supports, eth.','iand caterial properties to be 'p1

. 3,c3
n. . .

used'for all stress analyses, e.g'. Tactual material properties ~ ~).,.. .

;;;
<&. . .

t

with suitable margins to account for uncertainties in modelling, W
.D'

material properties and construction tolerance.
.%

'

1

]3;.

| (e) Quantitative criteria regarding submergence of the failure site $'

required to take credit for pool' scrubbing in the auxiliary -

_

.;

) building, and methods / assumptions t'o be used to calculate the ' '
'

water additions and flood-up level.; ' ' .
. , .

i.
.

.

[
'

i (f) The method to be used by each utility'for identifying the Q
-

l
'? -potentialpathwaystotheenvironment(includingguidanceon

assessing auxiliary building pressure capability, performance
]'

and failure location), and quantitative' criteria regarding the

minimum release pathway length and intervening structures

recuired to claim applicability of the reference plant analysis.

(g) Acceptable bases for ensuring that fire sprays are available and
_

would be actuated (e.g., emergency operating procedures / automatic,

-

initiation), and prescriptive criteria regarding the minimum
__

.

_

|
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s;.. .
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~
-

acceptable coverage of auxiliary.mbuildingL(andreleasepathways) 'q; y|

,..
.

-

.,
,

. by fire sprays required to claim' applicability.of the reference
,.

. . 1: n

ap('a
. plant analysis. ' '' '

DM-

.'

[ .', f -
%.w

,

~ ,.

.
,~

.

(h) Analyses required by each utility |in|o'dhr to clain that h.r
..t. . . .E

ventilation systems will remain intact and effectivi.- Such' J.
. u ,

'

- >
'

analyses should address structural: capabilities as well as |q;|g
, . , ..

. .,

'

filter effectiveness. ''

.
-

m
15. Release Categories i?O

jd
d

The PWR source tem methodology assumes low releases (noble gases M
plus 5% volatiles) for unisolated chntat'nment sequences with coolable '7,.i.

. |.j g
debris. IDCOR should provide justification that this assumption is . .k'

?.i
.

valid for all PWR plant' designs and all.. sequences in this' release
?;.]
3category. As part of this justification,10COR shou'ld assess the

effect that dispersed debris Aich remains uncovered in certain a:
'r

regions of containment (e.g., on walls, intemediate floors, or
. !.'.

stru:tures) would have on the source tem, and provide a separate

release category for sequences with debris dispersal, if appropriate.

The same concern applies to the BWR source term methodology.

16. Revaporization

The PWR and BWR source term methodologies do not consider plant

specific dif ferences which can influence the magnitude of volatile

fission product revaporization. Specifically, IDCOR attempts to

.i

i

. _ _ _ _ _ _ _ . _ _ _ _ - . . . _ _ - 1~ - - - - - - - - - - - - - ----~ ~ ~~' ~ ~ - ~
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$$
M*

illustrate.via a scoping calculation that the peak primary system Rd..? |

' -

',.

hi |temperature will remain below the value at which significant 5. 4

f(b
,.e

. . . . ,)revaporization would be expected. .This calculation is based on
l

. . . 0:

simplifying assumptions which have~not'been valideted for all plants.
-

1
-.

.
.

Forexample,IDCORassumesthat(a)~fissfNproductdistribution ')
'

o
.n

within the RCS will result in a uniform primary system temperature, |9
.., . .w

and (b) a reactor coolant system (RCS). heat loss of 2 MW, uniformly 3 {

distributed over the system boundary, is representative of all plants. [,:. )
)

This characterization does not adequately consider the potential for
h, ', |

.

|

non-uniform fission product distribution and RCS heating which can N l

3occur in certain sequences, plant-specific differences in RCS heat ;4
M

loss, and the effect of spatial variations in RCS heat losses. In | |

<

this regard, an RCS insulation / heat loss screening criteria should j,

be added to the IpEM to address the above concerns. Supporting y
.

analyses to justify the screening criteria should also be provided by
'.9,1

IDCOR , separately from the IpEH, as part of' the issue resolution

process.
'

17. Aerosol Piugging

The credit given the aerosol plugging of leaking containments

may not be justified in all cases. Clarification and justification

regarding treatments of aercsol plugging is required.

l
|
|

'

.

|

)
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III. C0MMENTS ON A1 ''
,

.

A1.1. Accounting for plant Experience 5
,

. . a
The data provided in A1, page 2-11, 2.1.3.1,on.the frequency of ~. ,4

.

, ,
.

, ,.

transients by plant age yields the followirig observations: j

North Anna-1 experienced no Loss-of-Offsi$e-Power (LOOP) events in
|.

'

5.6 years while North Anna-2 experienced 3' LOOP events in 3.1 years.
! Also, ANO-1 experienced 2 LOOP events in 9.0 years while ANO-2 -,

experienced 2 LOOP events in 3.8 years,
i

If the data presented in A1, Table 2.1-5, PWR Loss of Offsite. Power
I

Data, is representative of experience w'ith operating plants ,it appears
'

'

) that subsequent units are not assured of. perfoming better than older

units at the same site. (Interestingly,theonlydomesticsevere '

accident experienced at a large comercial reactor was during the

first year of operation of a second unit.) It would appear possible

that specific plants are more vulnerable to transients and accidents
t

'

early in their operating experience.
|

|
|

In view of the data reported in Al, Table 2.1-5, provide justification

{ for moderating the impact of the plant-specific occurrence rates from

the first five years of comercial operations. Isn't it better to
find plant-specific vulnerabilities sooner than later? The needed

!

justification should compare the IDCOR IPEM position with the benefits

.

4
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. significatien operating experience,4t..h.e'.pr,ocedure for incorporating .

,, , . .
, ' .

.
.

. i.
.

. r.
p .t
Q;..nG .- plant-specific data 'should be 'optim12ed,t'o'..' discover. vulnerabilities.

. .e..,.x m.n n . . ,
.

. .
.

.' q :d.-
r

,
-

b '

g.y ' J , /~,_ . ,
'

.;.:...r;, ,m ' <,,y0y ; .. - :ffaQ.y. .T '
g .Aweightingalgorithmisincludedinthemethod(A1,,qpage2-12,2.1'.3.1,3,g$..

. ; -.
.

7
,

.,
,

,. , .e. .. .

' ],,j,..FrequentTransients)withoutjustific'a' tion. The incre conventionals ..

.

'

, ' . methodforcalculatingplantspect'ficdataAndcombinir.gitwith.

.- ,,.. , :.u s p ;.; , . .. h.;w,

J. ,, genericdatausingaBayesian,approachispresentedin.hURE0/CR2815, /%y--'.

.'
.. 3 ;, ,

. .. . . ,%,' Vol. 1, Rev. 1, "Probabilistic Safety Analysis Procedures Guide."
.

.

~. M Px . -. . . .
. . P.M: -

,

.

d.%.
With this method, generic data is used for the prior distribution and

-
t

plant specific data, if any, is used to update the data for a posterior 'g. .L.-
.o.. ,

|,
.. . y,

s i-,

L distributica. Tha weighting algorithm should be justified relathe .: 4p
. .. . .

.

'

: ', s

to the more conventier.a1 Bayesian approach.
. ! O I

'
'

'

. ?. 4V
1

.

.. ,
,

.M
-

.

: 5:H..

. The data in A1, Table 2.1-5 also provides evidence of enother problem |M
| that appears to have been totally ignored by the method in its search ,.Q.9e4

p ; M. , ;- . gfor plant-specific vulnerabilities. There appears te be a probler jy
.

:..,.
.

. -. .:.

that the feedback system for the experience gained from the operation
.

,

of earlier units is not working to a safety benefit, i.e., safe '"

operations are not keeping up with operating experience. It should '

:

be inevitable that newer plants are safer than older plants. I

,

l

| A1.2. Motivation fer an IPE at Group !! plants

(cf A1, page 1-11, Table 1,2 2) Tre IDCOR IPEH for PWRs calls for

the time phating of the IPEs. The second phasing of plants, Group !! :
,

.

.

_

,
._ ef'r-M'M - - - - --
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m.

:Q|&Q$!if 0
- 25 Q...%)y}Q;'g$YTy| |Q.',$'h' ;' @' j. .. Yh|'f

,.4y. g ., Oh.w &;'

. 'y .] .'
'' - '.

. , ~ | '. $0 y94|Y '

7' , -
~

.
. ,

f;gQ: p;- y :, j'.f ., .

@j ', .| .
,

consists of the plants that already have.p$t|,.,

.

' ' .

. :Q':% q .' , dy ,
'

. , . . , .
.i'

...

:
erformed a 'PRA. vThe IPEH,. u -

..
. m . ~,. .u .:; . m . . , 'M 3s

.
. ny

is applied to' verify the IPEN "applicability," and to develop "templates". igg
.

'

neededforthesubsequentGroup!!!| plano [TheMChas"allowedin
h@.

I
.

4

.;- . . . i . . : ," M,. ,, .

SECY-86-76 that.tht!DCOR IPEH might~not be:needed if a plant has~
,

.

.., @d
.

'

perfomed an analy[is |:r vuh.erabilities _using . ,
. d. ' u n ',; /. >.

-' y'

A. m -
an equivalent or W

superior method.. The mott' ation for' Group]!!' plants to' apply the- Ty*

. ' .
,.,,

v
.

W4
.4

. :. s e- . , ,. e.r.;IDCOR IPEM is not clear. If the Group !! plants do not dev~elop the
. 'l.9.:.i. .. ..

3 '

. ., ),

"templates" and establish the IPEN "applicability" for Group !!! ;;J .- *

. eI'

. c.in . . .
'

.

.

plants, then what viability exists;for this method?. Provide a dfscus- ,f3
-

.e :.. .k
sion of how a Group !!! utility wo$ld' perform an WM on their plant $'t

.

if no templates are available fro. Group !!'.
.

av;
'

. ,73.

<yg
| A1.3. Expected Readers

, > .y . -
,

'd- '

*R$The document's explanations jumble reader levels.- In one place the
. :)..'.. p?. .

writers prztume that the readers' underst'anding is elementary while N.ldi . .. . .

at angther place the readers' understanding is presumed to be R
. t .' .

sophisticated. For example, the discussion in Al on the generation
{-'

of cutsets and their probabilities: .The readers are first presumed [p
>.

to need an introduction to the tem "cutsets" and then the ^ readers '

are presumed to have a working knowledge of the linking of segment
.

and nodal ltrel models for computer code quantification of cutsets

(A1, page 2-166 and Figure 2.3-56, Page 2-270). And later the readers
_

are presumed to .'. ave worked Boolean identities through large Fault
,

Trees by hand for the purpose of generating cutsets. IDCOR should

edit the documents against a consistent set of ground-rul.'s concerning
.

the presumed readers, i t is preferred that the reports be written

for the user ather than to the NRC reviewers.
.

, . - - , , . . , - - - , ,- - - , _ , - . , ,,, . - _ - . , , - . - - . , . - ~ , - . . . , , , , . - _ - - - , . - , - - - - , . - , - - _- - -
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g, : . ,

yq p;; yewn. .: c...
.;

. uw/ )(cm,g; y#g. ,.
. .~ ..

,
:p;r;'..s. . m r 2

7.. , ~ < .T+q.
..o. ,.g :- .,. ., . . ._g < . , J .: . ,.' '

.
4 ' - '

p, g.m L.
'

A1.4, '' Assessment Factors .for Comen-cause? Failures ! -
, , . ,

. ;; v;, y , :. 3 , ; c.y 1
, <,

.

:h,fj^ o 13 a i; ' - - -f-

. e.n n e..T h:' ' j!n-cause failures'in1 A1 in'volves .b.?"'.' 'using : parametric s .,{,:,f.
^

, . , , . .4y.v
fc e. " . ~The treatment of como.

.

-
.

,;i . . _ ;) .
to. requantify comon[q. !.:g,:p.:[;h y...W . ; :ip:.p.:,>:.i.:

g' . . factors,.. . . , .

;:|!b%yiDependence Suspect Minimal:
' '

%^ 'h,..
.propert.

. *: k .
.Cutsets of|sy.stemic Fault Trees.GThe> parametric factors used seem

. . ' . . .. , . . . Q W B E,Ic.% 2'( y:..w:
-

J.$'GM)f
, . - ..

g. '

_ ^:.}
,to;be,. ,bitrary and n'eed-justification', closely tied to an,.; empirical |.';c:L ; :'|};g.f,{.a r

. .,-;:s w .q:d'.~g 7 f . m y p p.: ..w..
.?

3,34N.%
-

:
e 2-186, y ;,Mihar(d)y.,|2.3;5.5 Comon ;.w.: *o .. ,

'
. ,

o, basis..Forexample,;(A1, pag. paragraph'..
tM@t

:c o ,
.

. . . .W a g''t y ..<-
1

. 1 y |
~u.

Cause Failure Unavailability) The, basis for the derivation of the a..g6
'

4..
. . , . 3c.m,- p i ,n.

<
.,

values for the "dependent failure''param'etric' factor" nee'ds ;to be - A
'

-

'*
H. . .@%f .. , :. "Q.'$

'

v ,s
.. o . . , ,

. documented. The values appear to transcend component types,'. designs. .:4 5
'

. . . ,
. . " . . . . .. .

. .5o
}. applications, assembly, and failure' modes (e.g?'..khether.it fails by. .. D).

.

H
. ,

, . .g
blockageorbreakage). -|U . '

, Q,

,..

-
~

3 m i.

. .
-

, np ,

, . * ' f. '
'

' j ' i; , .
r

. /,_ ; y | ,. , . < ,, , , .
*

,
*

The discussion of Lthe use of the "ratio change.in system' unavailability"y p[
s '

: .. W y. , .:. y a:< % - =::.r. .
'

'.;
... .. .

. needs' to be developed further for ' clarity *-The'derivetion''of the,
@s'.', . . . . - > .

"ratio" and the determination of the system unavailabilities needs to - l[
. ,

' '

+..,4 . .
. ,.

be included in the discussion. The , discussion ~should relate the "ratio"~.
< . . ,

- .

u .. .<.r
..,

and the "dependent failure parametric; factor".to more conventional y;
;.

I adjustments tu the assessed risks that account for comon-cause failures. ''d :
- 1

.

e s>
! The comon-cause failure analysis needs to be expanded to include 1,

..

potential failures from comon locations, comon test / maintenance, W.,

1

1

| and comon design at the sequence cutsets level. The results of the Y' ,

i

,

visual inspections need to be incorporated into the quantification ;
,

of the cutsets. I(.

1

,

|
*

>

._
f

,.e.,.~._v --_ y-. wm - __ - - - - - - - - - - - -- -- '
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.!V. _ COMMENTS ON A2
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,

4
' ' , .,

y.|1c d' ,m;5
, '- . . e

' , :n. ,.

,y - .

' J'||, , '~
1

' 2.%
.,

K. -
. - -

A2.1. Screening criteria ~ ,;d % ;, h
, ,

' 79f,',, . , ' .|14
'

. ,

, -; . -.

5
, ,

.

- SpecificitemsforwhichtheIPEHiMplicitlygivescreditbutdoes 9%
, ,

. .,,.: . e.
not actually address on a plant-specific-basis include; ,. d;<

4

3
-

'

' .Q,s. .,.

. ',L ._y; ,
.

,

.

'. | ! 3.@
-

. .,
.

. - my
i,. (a) Credit for an auxiliary building re.tention factor of about 10. ig (,

. ?.. .

<,- .

.:.-
, p,

(b) Credit for fire sprays independent of reliability /av'11 ability, '
-

.. '

f )
,

x.'e
E

and procedures for using fire s, prays in the event of an inter- .g
in 2

-

facing svstem LOCA.
' .* 7 M..

i

. , . . .. :].+.
|

(c) Credit for the ventilation 3ystem independent of filter
J//
.t

i yeffectiveness. 4 . O cp,-

:bi-
a ;c+

.a'. . ' ',. s

The interfacing system LOCA (V-Sequence) screening criteria should be #;.;

g *

.;v
lower than proposed to account for deviations from the reference

..
'

e
-

, e, n.

.

plant design and performance which'are not explicitly treated in the. l
iIPEM and which may tend to reduce safety margins at sone operating '.]

plants. Furthermore, the staff believes that failure of the contain-

ment (exclusive of Event V) can be sufficiently severe to cause damagei

>

| to the auxiliory building, and that no credit for retention in the
.

auxiliary building should be given following containment failure.

!

With regard to failure of containment isulation upon demand, provide
i

i the cut off coint at which plant specific analyses of releases are

required.
,

e
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A2.2. Cavity Phenomena- L.n . .
, ,

:yn ' i 0
:Ry; i

-
'

+ 4n. , . . . ..);. .v.c x y;. , , . .

, ' , - The' PWR source term metho'dology de'e's''not' address high pressure melt ~
,

'9.f;
.

.

. .a.m n..c . . .e . . p
'g[jI

- ejection following lower RPV head'failu,re and the. potential, for direct
.

h. , m. ~ r. : . . . . . . . n. .

-

containment heating. It is the staff position that the methodology .39:- ,

. . .g..
be changed to provide a screenirig criteria for debris dispersal in 'cpf e,..

-
.

. .s . .,h
.

PWRs(e.g.,averagevelocitiesandthe'associatedKutateladzenumber) ' E.'j
-

:t s,

fnr each one of the volumes and ' flow ' paths ~ for each class of cavity .@
.:1. .

. . y,
.

.

configuration identified in IDCOR report 85.3-A2, and guidance on the
M:ss.

,

u' , .

analyses to be performed to assess.the containment pressurization due j'$f
to dispersal'of the molten core caterial'to the containment TM

~ y

.

L)I.e!
:ti, .

'

atmosphere. In addition, the methodology should be modified to
-

'r
, ; ?;.

. include the following: .,235

, c.Iit!,:.
'y. .:. .,

'' Yf,,

~ pr(a) Guidance on how a plant demonstrate that the simplified cavity
' gp"

.

d.configuration depicted by IDCOR in 85.3-A2 is an accurate.
.

,

td''

representation of its cavity configuration, 6-,

: yd.

.

pc,a
(b) A requirement that (1) the potential pathways for water ingress - -

I
-

'

and egress to the cavity be identified for each plant to confirm
,

that the characterization of cavity flooding in the reference
_

plant, i.e., dry or flooded cavity, is applicable, and (2) the
.

size and elevation of the vapor pathways into and out of the
,

reactor cavity identified for each plant to confirm that the

characterization of natural convection and recombination in the t

reference plant is applicable,

i

- .
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._..,:.n. . : .y 1

> .
.

. ,

};fj '
Y. 3 . ;; . ,( gt. w , * ~ , , , ; . . . %( . :rp j,y. 2 '.

,:''
Arequirement-toexaminee)ach~planttoidentify.thepotential _)

. ',

. :,

.,(c) .

L :

ifi f
X[h >, " for debr'is reaching the;contai.ncent emergene" . sump,and

.t F
+9M. !@' n.:, . - r, *s. y ?

y y % ;). .O
|:' . , p;% ; * /dy y{

,
,

'

,;.,.'

-(d) A requirement that an assessment be.,made' for each', ice condenser .. M p?!

-
y,; w.v. _ e . :. ... .xq

r. . .: - - -

s >an ,,. . ,, . 3:.>.
.

,'p|q, n iplant of.(the.' potential for_ sea 1 table failure and subsequent g
. mx{ |.;- .

. 1 . .u
,

-
s .

; ...- melt through of the containment shell in high pres,sure sequences.~ JfkM
.. 4. . g,?q,,

.

,
.

- w.
' 6':.t?)h,S'

'" -

A2.3. Ice Condenser Source Tems P.'.IO.:;Y;N
_ ,4':.

The source term methodology for ice condensers is based on the premise.
>

,f.

. MM'

that the source tent calculated for Sequoyah represents the limiting .+;;&

d' source tem for all ice condenser.pkants. IDCOR'should provide
~ '

h4 J,N. additional justification to support the use of this approach for the
.*g. - .*

back-end, in view of potentially important containment design / performance p,vh,
.

..
. , . : :P

differencesamongthevariousicecondenserplants,e.g., differences;{N,

l $j>>
in fan and spray, flow rates,' containment. pressure capacities and,

v M
failure location, and the presence of. loher compartment sprays in one 4e-Q

'

. h. :.y.ice condenser plant. -

n
..

b. .M,3)).
,.

A2.4. Source Term Calculation {;:fs

.

The PWR source tem methodology largely consists of a. simplified
'

.<calculational scheme for detemining the source tem for station s

blackout type sequences. The staff's evaluation ~ of the accuracy of

the scheme will, in part, be based on compariscas of the simplified '

calculation with results of detailed mechanistic analyses performed

by 10COR for the 8 sample plants and by NRC for the NUREG-1150

4

e

|~;.
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.In.this regard 10COR'should provide a detailed wreference plants.
.

-

t '.}'
.

comparison 'of the results of the,Q,wo,7;;;Wa:re
'

: L D. . ': &M'
'

' ' 'M.

t methods for.each of the. sample. NOm .-
; v.

-

n, ;,p.p,v '.< . . . - *' & ' ,.
' d:p:

*>., c
" ,'

1 plants. ',7'F #" '.
- -

',. ~* ''
.

'y{}.,.#g
- 'g.' ;'

p/r.7.7 :+..* j. -
..g ((. ,<- * '. <
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#
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,. 1 ,., , .. <

. . . ;.
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A2.5. Characterization of Releases s,-

"- i M, ,,.1 '-'

. .,

.,;,- .,.7
., .

Releases for. station blackout sequences are characterized in the~IPEH . 4
'

*y' . . . .. . .,
. . ,

-

in terms of oni'y tellurium and molybdenui.i' Reference is made,in-
- p. ,

. .. . , _ .,......4,..- c
.

. .

85.3-A2 to ' detailed models which ~show that releases of other aerosols Ts
. . - v

i
. , ,.

. , . . . .

. are negligible for representative debris temperatures, however, the . 4e
*

, .

{,
.

i . . . . . , .. r/ - 1

referenced document,~ FAI report 85-45','has not yet. been nade available .j
, .. . . . 3

to the staff. We request that IDCOR, provide, a copy of this report so . .:y
.

'

, ,,.. ...
.. ..

. .

| that our review of the calculation scheme provided in the IPEH can , . .j
;

-
. i

.q,;n s %, ;;p
,

, - '
,.

proceed. ,

'.-
.<: ' F. . e. 3.., -

'
,

-{;p+.
7' . .

|
. .,

.

. , . d,3.4
,

. '
,,

A2.6. Hydrogen Combustion .' s
.

. # ,.
,

,1
,

The. threat to containment integrity from global hydrogen burns'and :j
|

... i

a .;
. i ,

local hydrogen detonations is not addressed in the IPEM. Certain.
,

i
,

*
. < s

, .
,

. ,,plants can be more vulnerable to these threats due to differences in '

core r.; ass / containment volume ratios, i.e., hydrogen concentrations t

which can ultimately exist, concrete composition, lack of sufficient ,

__

mixing or flow paths in containment, or a lower than typical !

containment ultimate pressure capacity. The IPEM should address the
;

tthreat of hydrogen combustion events on a plant specific basis and I

include screening and acceptance criteria for each of the above
i

items. t
,

,

I

l
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B2.1. ScreeninoCriterfE
1 4'$Q. :?,; ._ :

~
'

/ '' /
^ "' '

. ", .-
* - ' b'':

,

:.f*
.

The first.and second questions of the streamline'd containment ev'ent'' # .' |
~ ,

tree (CET) are concerned with containmeatib'ypa@ss;and containmenti. 2. .
. ;Tp $9 ,m., . ' g, , ,, . i.

,_

. , -. W i.; ;<

Cross refe'renc'ibetween7the. Q N . W M w . . . s w '. n 'a..j< ~, , ..

isolation' failure respectively.

the front end sections that address'these iss@uesishould M provided. ,.: .:.. n G.'t W -; 'C..:'1
A ' :. ' U c,f j ' 4;

i e CET nd;
. ' / ;j," '

. .
.

:- x )Mi . Q , : y' ';
In this regard, it was stated that if .th5.p.9^'ibility of containment.

' "

rob i:t V, 3,

.,. .. . +, ; .~ - . r,
bypass (LOCA outside the containment V-sequence);fis greater than? . .- e

-..

c >" ^
.

,~ 'K; (
j 10-6 core melt /Rx-Y'r,"detailed analyse's are' required'to evakuate.the s{;
,

. .

c.m.c -. .
.

.,.

source term. Considering the consequences of expressing containment ' ' '
'

/j

*j. u . .n . ;, : . n
and the uncertainties, involved further justification is,,needed to usei

., ,

,

{
'

. :4
'

.. . . e.. .

a screening criterion greater than 10'7.~ With r.egard to failure ~of ,i'
(4

'
-

, , g;, - L: (containtrentisolationupondemand,provideth,ecutoffpointatEhich $.' y,

plant specific analyses'of releases are required.;, y?.
. .

,
& M'..

.. .
.* ...#, * * ,<

'. 'l i, j v

i B2.2. Impact of Issue Uncertaintie's ii'
-

k' -.
, . . ,

.

The methodology relies very heavily on IDCOR models .of severe accident , ,j fg'

x,' y-~ .. .

phenomenology without provision for uncertainties. Some of ICCOR. f<

models are in disagreement with present NRC mohels outlined below:
~

.

y
. K

;

a
! (a) The potential for core debris melt through a Mark I steel hm

containment or a main vent is simplistically assumed not to occur if h
#hspray is on, (b) The effect of the severe environment produced by a 'gg |

'

core melt accident on the containment penetration seals has not been -
A
,5{
O!

addressed. (c) The discussion regarding Mark Il containment assumes .$ :!
I

!
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.;g5|;'
. ~. >;,

, ;,C,. c. ~. . .;'..s.
'

'V, W e. , , ' .
.that corium flow out of the pedestal:can. be accomodated by one or 94 2

-

,,yv ., ., .. .

M %p.
.

.

'

.
.;f *-

two downcomers and will not reach:SRT i
.

t tion' this' #. J
assumption is'not supportable, (d) % p pe pene ra

. ,.

":r;}D n.69&: up '

h -: . q :
'

The: Mark !! CET2does'.not account.,-
~.

~

.. r. w g c . e C.Tr 3 "4 ' './
for raised downcomer rims andLthe'potentialtfor debris retained on-

0%E4'' ' . . ~ Y Y. S
b'!

,
1

the drywell floor.to reach and , melt (the' omega', seal, that connect the'- Qj'

,

diaphragmfloortothecontainment'w$1bbn'someplants,ormelt # 1h h

through the steel containment ('herecis one Mark !! plant'with free : M(f
.7:

t

standingsteelcontainment),(ejThe'methodologyalsoassumesthata M,in.
1 :.

$G.N(;
diaphragm floor failure will lead to.all corium transported and Spg.

.u my
cooled in the suppression pool. This.isnotnecessarilycorrectsince1.M

: mms
'

.:N:ppartial failure of the diaphragm floor can cause' suppression pool '

:q;.i.- ' ,

bypass,(f)Thesuppressionpools.infcertainoftheMark!!contain-
+y.3 %.

M
, .: .

. ..u
ments need to be checked to ensure:that if molten core debris falls 1.ip,;n;d

>u , x .<'.g
into the suppression pool space undeN the pedestal, there will be NC

.

.,W
.

g, .f,8
O.

adequate communication between the water in that space and the '

, h., 9
remaining pool water in the outer (peripheral) space to preclude

m. .

excessive heatup and the potential for ' team explosions, (g) Finally,
. .

}?,' %
the possibility of core debris attacking the reactor pedestal or the . ,,; ;;.

>. . .
weir wall in Mark !!! containment is not addressed, i..e

i
(-:

| The IPE methodology documentation should provide explicit discussions

of the differences between IDCOR and NRC on such complex physical

phenocena or adopt the NRC position on the nineteen NRC/IDCOR,

phenomenological issues.
7
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82.3. Ornell Soravs- ,y f,]Lu,
.. . .f.f

'
,

. s.
j. .r :- ".

The CET implies th'at ~If drywell spray is(activated before containment %g
. m 4 . N i c .. . x T . e..-

failure, ' containment integrity would beh
ry

maintained. However;:because , ' jfi
of the rapid increase in containment pres %C:..:. . ' . &:,Y. ,

w
, ,,: D, .i; ?;;.

sure in high pressure ATWS' ' M.M,gn;y w ;d Y,
event, drywell spray activation will n[ot be/ sufficient.totsuppress ' F;;-o

M,

a.: ; ;;Qw : '

D$-

,_

the pressure rise and,hence containment!. failure is..likely tofoccur if y'

'

.

r .s;. %
. . . .y n) ''

no other mitigating function is activated.E .'The CET also' assumes that ' vf
.. , 'e..

if drywell spray is activated prior to failure'' f reactor vessel, '

'. ;.
o

~
:

substantial scrubbing of fission product is achieved (release are y
dominated by noble gases) even if the conia'inment failed. Provide

~

..

..L . ?
further justification for this statement' including consideration that

r

the drywell head could lift due to the increased pressure and'a sub- y
:/stantial fraction of fission products could escape before being'

.

,

~,y
scrubbed by the spray systems. 6

1
,.

4

B2.4 Venting ,'
Wetwell/drywellventingasdescribedintheIPEdoesnotprovideany .j

. . . 3,
specific guidance on what a licensee should do to demonstrate adequate

-

;

In 'his regard, successfulventing procedure and flow path capacity. t

; containment venting should be defined to mean the depressurization of

the containment occurred. This particularly important for sequences

where the opening of one ventir.g flow path is not sufficient to

depressurize the containment (e.g. ATWS). 'The methodology also does

not address penalty associated with containment venting such as:

I

a. suppression pool becomes saturated, therefore, threatening '

reactor vessel injection systems that take suction from the

l

l
|

_
- ;
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[-[ suppression hool by means:oC.1hahe,h.ua'te' net positive suction -'N'
, ,

w - 3.g3 ;.y;
.., . . ..

.
.,* head,. m

'

. ' , . . .E- ' $,:41.'.

q.m.
.;

's ... e y- '

3j.y;. . . '@#ty
s-<

:1
. ,

.
,

. w w' %A::* '

. .. y 3..
:. * y , .

< ,s,a*yg , . ,4. f . 1 :; ? . L M y
. . . , .

.

failure of ducting and continuousjsteam. source being' introduced Mb.-

' W 3 5. g v y;g O , s
"

.::p yw , .
,

into the, secondary containment;could.', lead to.failuretof: equipments W'
, . . LLNWi&: "'| .nb

' ' ^\ t:
that are used to mitigate the.' accident 4 such as.CRD pumps and ..$

5
!

.
. .M':.?;i%W t .4sa~. :e

'
'

preclude personnel access to'theireacto'r building.for: repair of j| d
%y

- : n. : . ' , '

.
.

failed equipment.. "W "

.

- Q.' .
,. .

'

.%.

MW.

c. the potential- for hydrogen detonation or large deflagration that d'h;.+
. ;

could lead to reactor building failure''if the hydrogen accumulated. >i?[,

- im W
in the inerted containment is. released to the reactor building ^y

.4
following failure of ducting,

;j {-,

eq.:

d. no guidance on when vent path sh Id be reclosed and if failed ' .:a1< .. .

to close what are the radiologicalicensequences, ' .!-

g$
, .

ro.. ,.

."e c -
. p;

e. With regard .to containment venting;;IDCOR assigned medium success 1;
| . .. . '%;. -

L criteria for containment venting during station blackout because, T
:

in IDCOR opinion , operators would likely vent after extended i
i

blackout conditions. The staff noted that since the current
[|
n

procedure does not allow operator to vent before the containment

set pressure is reached the IDCOR success criteria is not

supportable.

1
i .
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f. Ho evaluation of'the effect|5'f,.conta'inment venting on 'the progress ; k '
~

.

~

. . . .. . . : .Q M ;4 .: .- . .,,. ,i $
'

' '

.of' accident sequence is perforred'or proposed to.be perfomed. , ej: *
,

.+ignip ; t. G.

For example, could containment' venting >cause core melt du.e to- s !
'

loss of NPSH for' injection. p, umps;fC'n '' -or,due:to unaccessability of.' , '4 L
w. ., m . .. ~ ;;

'

,rf:,g.g;g - . :,T , . , m ;!;. ,

-Wh t
.

equipment needing'irepairs. %.~a.y. sequence containment yenting'is
"'

,. y: n .x j.
:, .w; . . - ~.

beneficial and what sequences 1tlii,Yc'oti5Eer p'roddetihe'should be
m&n ,;i.

s S. y , , ._ 3.

identified prior to considering; containment venting ~as a N{@
s..@.3

-,. .

%successful path in the CET. ' ^-
,

, M. x.y

. . [['f'7 . '
'

In addition, since the procedure calls for opening wetwell
w#

venting first, significant time'would be required for these ;@
4:

action (e.g. deflating the valve's1 seat), the probability for j@j
|< * Wi

%[|
,

successful drywell venting, to overcome the rapidly rising

drywell pressure, will become' negligibly small, f'.
?y
**

;

ey
B2.5. Hydrogen Combustion

H
'

. p
IDCOR contends that for Mark !!! containment a direct impaiment of f |.c . 1
both the containment and the drywell is'not considered to be outlier g

Q(:
-

because the fist. ion product capabilities of the containment are

sufficient to retain virtually all of the fission products except the

noble gases. Further justification is needed before the staff could [
agree with IDCOR. The rethodology shoul:: address the probability of

,

'hydrogen detonation in Mark !!! containments. -

B2.6. Reactor Building

The assumed IDCOR reactor building fission product decontamination

factor of 10 has not been approved by NRC. In addition the reactor

building checklist does not account for the interdependence of

|
, .
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mitigating systems and the avail'a'bility of support systems. - As such, 4.,>

. ' : ~, , ; g,

the checklist does not provide adequate assurance that.the credit [
-

givenforfissionproductretention[isJustified. The checklist' ,.$

should include guidance and presc'riptiv acceptance criteria 'for each .N
a:.7 . . ' . ; . z . ::: .

checklist question and should be extended to include the refueling N,,,'
. .

,

. . . ::::: %:.W c. . w; . . . ,. 4
- '

bay and to study the potential for, hydrogen detonation or large.. .
"

,

.:iy w -
. ": t, - .

'

,;, <

%;
,.

.

deflagration. The methodology does.not distinguish between'contain-
.

E |'

ment venting or failure in assessing the reactor building retention. 'Of '|-
. ;>, t -

In fact the methodology give maximum retention credit if the contain- \\?
1 . .8 ;'

ment failure is removed from doorway or other path to the environment.
{{i.

m.

The staff believes that the failure of the drpell or wetwell is ;.9
Sksufficiently severe to cause damage to the reactor building and no 4 i

.
. 9

credit for retention should be given in such case.- ,q.
O,

a
B2.7. Likelihood of Potential Outlier 'N

q',jStreamlined event tree nodes present choices to the analyst of I
,
,

low, medium or high. The assignment of "low", "medium" or "high" t,

a
likelihoods are made based on key time intervals and plant '

physical features. The calculations of these time intervals and ]
{ characterization of the physical features appear very superficial; ;

1

i

i
especially since o single low or two medium likelihoods eliminate

each sequence from consideration as an outlier independently of '
-

its frequency.
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