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SUBJECT: SUMMARY OF SEPTEMBER 15, 1982 MEETING " POST LOCA COMBUSTIBLE GAS
CONTROL - FUEL / CLAD GAP IODINE RELEASE VS. WATER-RADI0 LYSIS HATES

NRC staff and NNEC0 - Owners Group representatives (Enclosure 1) met in the
NRC, Bethesda, Maryland office on September 15, 1982. The pu rpose of the
meeting was to very quickly review the calculational methodology presented
by the licensee in the August 6, 1982 submittal entitled " Combustible Gas
Control Evaluation" and the basis for the assumed 12 hours of boiling
radiolysis. The NRC evaluation of the NNECD and Owners' Group submittals
at this point in time indicated that the methodology used by the licensee
for evaluation of oxygen generation by radiolysis is acceptable and the
whole issue hinges on the important relationship between the iddine release
from the fuel rod into the coolant and the extent of zircaloy/ water reaction
on the rate of water radiolysis. The amount of water decomposed to hydrogen
and oxygen is sensitive to the amount of iodine contaminent in the core
cooling water and to the contalment hydrogen concentration.

A significant amount of iodine in the coolant is tolerable as long as the
containment hydrogen concentration (i.e., the extent of metal-water reaction)
is also high. The licensee has concluded that Millstone-1 meets all regula-
tory requirements without the need to purge or vent during post LOCA condi-
tions to prevent a combustible gas mixture within containment or containment
pressures greather than one half the design pressure.

The staff's concern focused in two general areas: (1) Does the licensee's
analysis conform with all regulatory requirements specifically with regard
to the relctionship between the extent of metal-water reaction and theo m.

rMa release of iodine? That is, can iddine releases be coupled to the extent of
M metal-water reaction and still meet all regulatory requirements. (2) Assuming
@@ the licensee's analysis conforms with all regulatory requirements, is it
tj technically sou nd.

Af ter considerable discussion in the first area, the question of conformance
og was tabled for future resolution by the staff. As a result, the rest of the
o< meeting focused on the licensee's analysis used to reach its conclusion,
Se. specifically as related to the iodine contaminated water radiolysis rates
& and the resultant oxygen concentrations compared with combustibility limits

during post LOCA conditions. gA15/
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The NNECO spokesman, with respect to the 12 hour post LOCA boiling
asseption, explained that the 12 hour total core boiling period generously
spanr.ed conditions where boiling could exist in the core hottest regions
for as much as 30 hours with one low pressure coolant injection and one low
pressure core spray system operating. Longer periods of boiling up to 2 or
3 days with the reactor vessel water level at 2/3 core height are beyond
this assessment and assume degraded emergency safety features, i.e., no
core spray and de5raded core cooling; that is failure of redundant emergency
core cooling systems. NNECO agreed to provide additional documentation to
support the 12 hour boiling period assumed in the NNECO statement.

The NNECO presentation included:

o Definition of limiting amount of Radiolysis needed to achieve
flammability for various metal-water reactions

o Treatment of gas dissolution effects using gas / liquid partition coefficient
o Definition of dissolved H2 gas levels for various levels of radiolysis

and metal-water reactions
o Definition of Radiolytic stability criteria
o Systematic impurity screening criteria
o Definition of limiting Iodide concentration vs. extent of metal-water

reaction
o Definition of post-accident Iodide source term

Spies of the visual aids distributed to attendees prior to the oral pre-
sentation can be obtained from the undersigned.

Staff coments following the presentation included:

o Regulatory Guide 1.3 and 1.7 provide the staff's conservative assessment of
design basis accidents with respect to fission product release, hydrogen
generation and mitigative engineered safety feature design.

o 10 CFR 50.44(d)(1) requires that the amount of hydrogen contributed by
core metal-water reaction as a result of degradation but not total failure
of energency core cooling functioning shall be assumed either to be five
times the total amount of hydrogen calculated for compliance with 10 CFR
50.46(b)(3)... This affects the iodinc release. Since NNECO desires to
demonstrate the adequacy of continuoi:s inerting for conditions differing
from R.G.1.7 a spectra of core accidents should be considered ranging from
that characterized by 10 CFR 50 App. K up to the accidents characterized
by R.G.l.3-1.7 The staff agreed with NNECO that the large hydrogen
concentration resulting from the zircaloy clad oxidat on beyond that of
10 CFR 50.44 expected for
on the upper (most severe) post LOCA conditions corresponding to accidentsand of the spectrum, i.e. those of R.G.l.3 and
1.7, is sufficient to demonstrate an inert containment atmosphere,

o NUREG/CR-2507 " Background and Derivation of ANS-5.4 Standard Fission
Product Release Model" should be considered in assessing the validity of
the NNECO calculated iodine release into the coolant.

-
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o NNEC0 should consider confirmatory tests to verify fuel / clad gaps, ;

todine releases and calculated iodine concentrations during post LOCA
conditions.

During the meeting NNEC0 prepared a table to illustrate the limiting iodine
releases for various zircaloy/ water reactions (Enclosure 2) that was meant
to be a partial response to staff connents. NNRC0 noted that the limiting
iddine release for the Appendix K LOCA conditions, i.e. 0.19% zircaloy/
water reaction, is more than 28 times greater than the calculated release
of iodine. (GE estimated that the outer boundary of failed rods is 3.5% -
less than 3.5% of the rods would release the fuel gap inventory of 1.7% of
total rod iodine inventory.)

NNECO agreed to submit a supplement to the August 6,1982 NNEC0 report that
is refponsive to the expressed staff concerns and to inform the staff by
telephone if the additional effort can not be documented by the tentatively
agreed upon date October 4, 1982.

Original higned by Dennis
M. Crutchfield for/

James J. Shea
Operating Reactors Branch #5
Division of Licensing

Enclosures:
As stated

cc w/ enclosures:
See next page
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cc
William H. Cuddy, Esquire State of Connecticut
Day, Berry & Howard Office of Policy & Management
Counselors at Law ATTN: Under Secretary Energy
One Constitution Plaza Division
Hartford, Connecticut 06103 80 Washington Street

Hartford, Connecticut 06115 -

' Ronald'C. Haynes, Regional
Administrator "

Nuclear Regulatory Commission
- Region I Office

631 Park Avenue-

King of Prussia, Pennsylvania 19406

Northeast Nuclear Energy' Company
ATTN: Superintendent '

Millstone Plant*

P. O. Box 128
Waterford, Connecticut 06385

-

Mr. Richard T. Laudenat - -

Manager, Generation Facilities Licensing
-

Northeast Utilities Service Company
P. O. Box 270
Hartford, Connecticut 06101

. Resident Inspector
-c/o U. S. NRC
P. O. Box Drawer KK
Niantic, Con'necticut 06357

First-Selectman cf the Town
of Waterford

Hall of Records
200 Boston Post Road *

Waterford, Connecticut 06385

John F. Opeka
- Systems Superintendent

Northeast Utilities Service Company
P. O. Box 270l -

Hartford, Connecticut 06101
.

U. S. Environmental Protection Agency
Region I Office
ATTN: Regional Radiation Representative
JFK Federal Building

- Boston, Massachusetts 02203
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