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N. W. Jankowski
Mail Stop 113055
Accident Source Term Progree Office
Office of Nuclear Regulatory Research -

U. S. Nuclear Regulatory Commission
Washington, DC 20555-

2

C3MEKIS ON BMI-2104, VOLtMCS I THROUGH VI, RADIONUCLIOE RELEASE

UNDER SPECIFIC LWR ACCIDENT CONDITIONS (DRAFTS FOR PEER REVIEW),

At your request I have reviewed the six draft volumes of BMI-2104 and have
j attended four of the five peer review meetings. I have also reviewed the

supporting document on the status of computer code validation, ORNL/TM-8842.
Many of my comments were expressed orally during the review sessions, but I;

an attaching a list of comments for your consideration.;O
f wishr to thank NRC for the opportunity of serving as a peer reviewer of the
source term reassessment program. I appreciate your position of actively

,

seeking comments and your demonstrated willingness to incorporate them wnen
-

possible. The NRC contractors (ACL,.ORNL, $NL, PNL) are to be consended for'

their good work.

$ If you have questions concerning my comments, please call me on FTS 440-1584.
'

. s

!
' R. X. 1111ard
;. Fellow Engineer

-

i dht

| Attachment: Peer Review Comments

00E/RL-AMAR - RJ Myjak (w/o attachment)
KR Absher

00E/HQ-8TP - Sr. Division Director, Safety and Physics'

Asst Director, Safety and Physics

! USNRC - U " L. ... i 0507130084 050425
i PDR FOIA
i FRS/TNC-,VR. DR Ferguson ALVARE285-110 PDR

|h L Baker, Jr.
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CW84ENTS 01: 9t1-2104. ORAFT VOLWIES I THROUGH VI.
,

!
*RA01011UCLIDE RELEASE UNDER SPECIFIC LWR ACCIDolf CON 0!TI0lI5*i i

; R. K. Hilliard '

i

| February 2, 1984
-
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1.'The methodology appears logical, although interfacing 8 different
.

computer codes seems cumbersame and increases the chance of input
{ ; errors.

.

'

2. The present approach uses newly developed computer codes that are by'

and large unvalidated. The R review of the status of validation is
; very helpful in describing the code bases and state of validation.
i Hemover, until adegasta validation has been achieved, the calculated

.

source terms should be considered tentative.,

3 :
.

i

.

~

3. The documents have very little interpretation of the data, comparison
,

1

between volumes, or other insights obtained by the authors during thei perfarmance of the work. An additional volume providing overall(

conclusions.would be valuable.
i 4.O The QUEST uncertainty analysis appears to be little more than a

s-isivity study. Thagh inter-tin , its vai= is united -i-s the
.
'

' true uncertainty on the and prcduct can be quantified. The oral
i

presentation, although given by excellent speakers, was much too rapid
and the. material too noe for me to evaluate it adequately,

j

i !.
i ! 5.

_ .

Only Volimme I gives the release to environs of FP species other than I,j
Cs and Te. A similar treatment for 84-$r, Ru and La in the other

'

i ! volumes would be useful.
! i

t
6. More comparisons of calculated source terus with WASH-1400 would be

.

: informative.
i
4

;

7. Am important remeval mechanism, impaction, has been omitted from the
TRAP 4ELT code. This mechantes may be dominant for some conditions

.

!
I (fleeknormal to surfaces, tends in pipe, etc).
i

) 8. The effect of FP decay heat should be accounted for, not only for the
effect on thermal hydraulic conditions, but for possible molting ofi

steel pipe or components and revolatilization of deposited material.
! This topic, was discussed at length during tne last peer review meeting,
:

and there was general agreement that it could have in important effect
| on the release to the environs. . It should be studied c. irefully..
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h I9. 7. iies of tne gas mixture (H . steen) should be used, rather than
those of pure steam. Agoodcomp$1ationofmanypropertiesofmixtures j.

' '
is given in AIEJBIS/TM-01. j

.

. 10. The presence of liquid water in the flow path is likely in several of
1 the sequences analyzed as dry systems

analysis should be made for these cases. (TML8'. V). A more realistic -

11. Iedine is assumed to maist only as CsI. There appear to be suitable
conditione for some formation of I and organic forms. High

' temperature exposure in the presence of kaygen and reaction with beric
acid are two kasun processes for I formation. The effect should' he |

,
4

j evaluatad- g
,

h'12. Hydrogen may burn as a standing flame at the point of release to the '

: contai mmat atmosphere. The effect on aerosol properties and behavior j
-

should be evaluated.
!

13. The deposition in containment leakage paths has been ignored. Although
-

)
i

dif*1 cult to quantify, same assessment of this potentially important
-

effect should be made.
i -

1

14. The effect of ionizing radiation on FP behavior has been completely'

ignored in the codes and in the ORNL assessment of code validation
status. The effect any be negitgible, but should be addressed in the i< WIIEJTM-8841 document.Ot i

'
i 15. For the slNIRY V-Sequence, it appears that the break point in the low '

| pressure interface piping would be under water at the end of the
: bloudown. This would have a major effect on retention of !; radionectides. When the grima,y reactor vessel melts through, water '-
<

would be. sucked back through the piping and PRV to equalize pressure inj the initially sub-atmospheric containment building. What is the effect ,

'
'

on release of fps to the environs?

!

i 16. Based on my experience. I believe that the initial particle size used
in TILAP-MELT is too ses11. A mechanistic code, such as the ANL RAFT
code, may be useful in predicting initial particle sizes.

.

17. Uniform. chemical composition of all aerosol particles, independent of:
;

size, is ass med in both TitAP-MELT and NAUA codes. This may not be' '

. correct and the effect of nonuniform agglomeration should bej evaluated.
: .

} i 18. The assimption is made in both TRAP-MELT and NAUA that settling is due'

to the difference between vertical convective flow and Stokes settling
i

'

velocities. This is not.a valid assiemption for flow in boundary layers
near horizontal surfar.as, and the uhcorrected Stokes velocity should bej used (with Cunningham and Klyachko corrections, as appropriata).

19. Resuspension of deposited aerosol in the RC3 and containment has been
ipored. The importance of this phenomenon should be assessed.
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i

: 20. In Volume V p.
6-68. Table 6.2. TML8-4. should probably be changed to11LS-e.,

| 21. All cases analyzed assumed no o'perator intervention in the course of
,l

1

the accident. How is operator action addressed?
'

,

22. A good editing effort would greatly help the reader in understanding
.

|

the contents of the six volumes.
-

23. Good progress has been made during the past few years in assessing thesource terms.
Much nors work remains before confidence can be claimedfor the accuracy of the predicted magnitudes.
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