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NIAGARAMOHAWKPOWER CORPORATION/301 PLAINFIELDROAD, SYRACUSE, N.Y. 13212/TELEPHONE (315) 474-1511

May 20, 1994
NMP1L 0821

U. S. Nuclear Regulatory Commission
Attn: Document Control Desk
Washington, DC 20555

RE: Nine Mile Point Unit 1

Docket No. 50-220
DPR-

Gentlemen:

Subject: ZremptionPom the Requirements ofAppendix 1 to lOCFR Part 50 Regarding
Water Seal Systems

The Nine Mile Point Unit 1 Containment Spray System employs a water seal to limit
containment leakage. Specifically, the design basis of the Containment Spray System
assumes continuous operation following a design basis LOCA. Niagara Mohawk has
implemented the BWR Owners'roup Emergency Procedure Guidelines (EPGs), Revision 4
which requires termination of containment sprays under certain circumstances.
Notwithstanding the implementation of the EPGs, Niagara Mohawk is of the view that Nine
Mile Point Unit 1 is in compliance with 10CFR50 Appendix J. However, as requested by
your letter of March 21, 1994, Niagara Mohawk Power Corporation hereby requests,
pursuant to 10CFR50.12(a), an exemption for Nine Mile Point Unit 1 from the requirements
set forth in 10CFR50 Appendix J, Section III.C.3, relating to seal water systems.
Specifically, Niagara Mohawk requests to be exempted from assuring a sealing function for
30 days at 1.1 P, as required by Section III.C.3(b) of 10CFR50 Appendix J considering use
of the EPGs.

With regard to the "common defense and security" standard of Section 50.12, the grant of
the requested exemption is consistent with the common defense and security of the United
States. The Commission's Statements of Consideration, in support of the amendment of
Section 50.12(a) which became effective in 1986, notes with approval the explanation of the
"common defense and security" standard set forth in Lon Island Li htin Com an

(Shoreham Nuclear Power Station, Unit 1), LBP-84-45, 20 NRC 1343, 1400 (1984). See 50
Fed. Reg. 50764, 50766 (1985). As stated in ~horeham, the term "common defense and
security" refers principally to the safeguarding of special nuclear material, the absence of
foreign control over the applicant, the protection of Restricted Data and the availability of
special nuclear material for defense needs. The granting of the requested exemption will not
affect any of these matters and, thus, such a grant is consistent with the common defense and
security.
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The proposed exemption has been analyzed and determined not to cause additional
construction or operational activities which may significantly affect the environment. It does

not result in a significant increase in any adverse environmental impact previously evaluated
in the Final Environmental Statement, a significant change in effluent or power levels, or
involve a matter not previously reviewed by the Nuclear Regulatory Commission which may
have a significant adverse environmental impact.

Very truly yours,

C. D. Terry
Vice President - Nuclear Engineering

MOM/lmc
Attachment

xc: Regional Administrator, Region I
Mr. B. S. Norris, Senior Resident Inspector
Mr. R. A. Capra, Director, Project Directorate I-l, NRR
Mr. D. S. Brinkman, Senior Project Manager, NRR
Records Management





UNITED STATES NUCLEAR REGULATORY COMMISSION

In the Matter of

Nine Mile Point Nuclear Station No. 1

)

)

NIAGARAMOHAWKPOWER CORPORATION )

)

)

Docket No. 50-220

AFFIDAVIT

C. D. Terry, being duly sworn, states that he is Vice President - Nuclear Engineering of
Niagara Mohawk Power Corporation; that he is authorized on the part of said Corporation
to sign and file with the Nuclear Regulatory Commission the documents attached hereto;
and that all such documents are true and correct to the best of his knowledge,
information, and belief.

C. D. Terry
Vice President - Nuclear Engineering

Subscribed and sworn to before me, a Notarygublic in and for the State of New York and
County of hi ~Od , 1994.

Notary Public in and for

County, New York

My Commission Expires:

REBECCA F. PUROUM
Notary Public, State ol New York

No. 4866406

Gomadsahn spires ZugustT9.1LL~
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ATTACHMENT

EXEMPTION REQUEST
NINE MILE POINT UNIT 1

DOCKET NO. 50-220
DPR-63

*. ~d
This attachment provides justification, pursuant to 10CFR50.12(a), for an exemption from
the requirements set forth in 10CFR50 Appendix J, Section III.C.3. Niagara Mohawk
requests an exemption from the requirement to assure a sealing function for 30 days at
1.1 P, for the Containment Spray System isolation valves. Currently, the design basis
LOCA analysis for Nine Mile Point Unit 1 (NMP1) as contained in the Final Safety Analysis
Report Updated (UFSAR) is based upon the assumption that containment sprays would run
continuously. However, based on implementation of Revision 4 of the Emergency
Procedure Guidelines (EPGs) as approved by Staff, the sprays are secured when drywall
pressure is reduced below 3.5 psig. This action precludes de-inertion of the primary
containment or failure due to beyond-design-basis evaporative cooling conditions.
Securing of containment sprays also discontinues the water seal for this system.

NMP1 was constructed prior to the issuance of 10CFR50 Appendix J. At the time of
construction, the Containment Spray System was considered to be an extension of
containment. As such, valves in the following branch lines were not considered to be
isolation valves and were, therefore, not designed for Type C air leak testing:

~ Containment Spray Drywell and Suppression Chamber Common Supply

~ Containment Spray Drywell Branch Line

~ Containment Spray Suppression Chamber Branch Line

~ Containment Spray Pump Suction from Suppression Chamber

By letter dated November 13, 1985, Niagara Mohawk submitted an Application for
Amendment to delete valves in these branch lines from Table 3.3.4 of the Technical
Specifications. These valves were classified as non-testable at the time of issuance of the
Full Term Operating License. A Safety Evaluation Report (SER) dated May 6, 1988
documented the Staff's view with regard to Niagara Mohawk's position that containment
spray was an extension of containment. The SER stated that the valves in the pump
suction from the suppression chamber need not be Type C tested because they were
below minimum water level. However, the extension of containment concept was
unacceptable to the Staff. That safety evaluation also stated that in lieu of a Type C air
test, the cross-over tie in the piping system could be utilized to provide a water seal on the
discharge isolation valves in the other branch lines. Our letter of November 30, 1989
transmitted operating procedure N1-OP-14, which describes the containment spray water
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seal, for NRC review. Niagara Mohawk stated in that letter that when one pump was
shutdown due to decreased containment pressure the sealant pressure drops below 1.1 P.;
however, a water seal is maintained. The procedure described above was approved in an
NRC SER dated March 20, 1990.

At a meeting on June 13, 1991, Niagara Mohawk presented an evaluation of the current
water seal with regard to compliance with 10CFR50 Appendix J. At that time, we
informed the NRC that we intended to modify the system to permit Type C air testing of
valves in the Containment Spray System by replacing the valves. Subsequent to this, it
was determined that it was not cost beneficial to replace the valves. Therefore, Niagara
Mohawk elected to use the water seal as a long term solution.

At a meeting on February 22, 1994 Niagara Mohawk presented its evaluation of the
Containment Spray System with respect to utilizing the water seal as a long term solution.
Specifically, it evaluated the radiological consequences of securing containment sprays
consistent with EPG guidance. This analysis concluded that even with containment sprays
secured in accordance with the EPGs, doses for the analyzed case would be well below
the guidelines of 10CFR100 and GDC19. Also, our assessment determined that
containment sprays could continuously operate under design basis LOCA conditions and
thus meet Appendix J requirements for assuring a sealing function. However, symptom
based EPG guidance does not distinguish between conditions which are within or beyond
design basis.

The NRC in an SER dated September 12, 1988 required that the consequences of
adopting the EPGs be evaluated against the licensing basis. The BWROG has developed a

methodology to assess the impact of the EPGs on the plant's licensing basis. Consistent
with this methodology, Niagara Mohawk has completed an internal safety evaluation of the
consequences of securing the containment sprays. Because this evaluation concluded that
the radiological consequences of securing the sprays are within our licensing basis and
because the containment sprays could continue to operate under design basis LOCA
conditions, Niagara Mohawk is of the view that NMP1 is in compliance with Section III.C.3
of 10CFR50 Appendix J, requirements for a water seal.

However, following review of our presentation, by letter dated March 21, 1994, the NRC
requested that Niagara Mohawk submit an exemption to Section III.C.3 of 10CFR50
Appendix J justifying not providing a sealing function for 30 days at 1.1 P,. The following
evaluation justifies the request for exemption.

C. Evaluation

The following evaluation discusses the impact of the BWROG EPG drywell spray limitations
on the NMP1 licensing basis. The evaluation includes a radiological assessment of
potential increased leakage and a bounding potential primary containment leakage
assessment associated with securing the containment sprays. A probabilistic risk
assessment (PRA) was also performed to evaluate installing Type C air testable valves as
compared with the current design water seal.

The radiological assessment was determined by establishing a bounding primary
containment leak rate based on the UFSAR design basis accident source term, which limits
the off-site doses to less than 20% of 10CFR100 guidelines. The leakage assessment
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was based on the UFSAR primary containment design basis accident, with the additional
assumption that the containment sprays are secured in accordance with EPG spray
limitations. The PRA was based on the NMP1 Individual Plant Examination (IPE) ~ The IPE

determines the overall risk and benefit associated with retaining the current valves having
a water seal compared to replacing them with Type C air testable valves.

These evaluations were based on the fundamental principle that when emergency
operating procedure (EOP) actions are applied against design basis events the EOP action
must not create conditions which exceed the licensing basis. However, the evaluation of
the impact on the design basis does not represent a change to the design basis (i.e., the
maximum potential leakage is not included as part of the design basis primary containment
total leakage). This principle is in accordance with NRC approved guidance provided for
implementation of Revision 4 of the BWROG EPGs.

In this respect, the drywell spray initiation limit derived from the BWROG EPGs, Revision
4, precludes de-inertion of the primary containment or containment failure due to severe
evaporative cooling conditions. The evaporative cooling conditions for which the drywell
spray limitations were developed address conditions which are beyond the NMP1 licensing
basis (i.e., beyond the NMP1 containment design basis accident). The drywell spray limit
is based on the highest drywell temperature at which initiation of drywell sprays will not
result in an evaporative cooling pressure drop to below either (1) the drywell-below-
wetwell differential pressure capability or (2) the high drywell pressure scram setpoint (3.5
psig). In addition, the EPGs place restrictions on suppression chamber spray initiation to
preclude chugging. The effect of this limitation on use of the containment spray is that the
water seal on the primary containment penetrations may not be continuous for the design
basis LOCA in that the design basis water seal assumes continuous spray operation.

Anal sis A roach:

Evaluation of the consequences of the drywell spray initiation limit applies a
bounding analysis approach. Both the radiological consequences of potential
leakage and the conditions required to exist for that leakage to develop were
determined on a bounding value basis. The bounding conditions were then
reviewed to determine if adequate surveillance and preventative maintenance would
ensure that the bounding leakage conditions would not be exceeded.

The bounding radiological leakage envelope was defined using a failed core source
term (Regulatory Guide 1.3). This source term was assumed to exist for the
primary containment design basis accident scenario based on the 10CFR50
Appendix K LOCA energy release. This is a conservative approach because the
energy release associated with a failed core would probably include a substantial
metal water reaction hydrogen release because of the elevated temperatures
required to fail the core. The effect of a failed core scenario would be that the
spray termination limit would most probably not be reached and the sprays would
probably operate continuously. The evaluation included several parametric studies
which confirmed that if the UFSAR containment analysis coping study for metal
water reaction rate were assumed, the drywell spray termination limit would not be
reached and the sprays would operate continuously.

The NMP1 licensing basis limit applied to establish the radiological envelope is
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10CFR100 for off-site doses and GDC19 for control room doses. This licensing
basis is discussed in AEC SER dated July 9, 1974. In addition, the resulting
radiological leakage envelope selected is conservative with respect to the licensing
basis (i.e., less than 20% of 10CFR100 and less than 65% of GDC 19).

Anal sis Assum tions:

The leakage path of primary containment atmosphere into secondary containment
potentially created by interruption of the containment spray water seal post-LOCA
was assumed to occur at non-specific (uniformly distributed) locations within
secondary containment.

With the exception of the increased primary containment leak rate into secondary
containment, all other data and assumptions applied in the design basis LOCA
analysis were maintained for this analysis. Specifically, accident meteorology,
Regulatory Guide 1.3 source term and 50% mixing credit in secondary containment
are significant design basis assumptions that were maintained. Other release paths
such as emergency safeguard feature leakage and bypass leakage were unaffected
by the containment spray analysis, and therefore were, retained as is in the design
basis LOCA analysis.

The long term primary containment pressure/temperature profile assumes the
primary containment design basis LOCA combined with the BWROG EPG drywell
spray limitations. The design basis decay heat load and metal water reaction rates
are defined by the 10CFR50 Appendix K analysis,

Additional long term pressure/temperature profiles were developed assuming the
original design basis coping study metal water reaction conditions associated with
Core Spray System failure, combined with EOP actions which increase long term
pressure profiles. These profiles are beyond design basis scenarios and were used
to define bounding long term pressure/temperature profiles.

The additional leakage pathways assumed to exist in the containment spray piping
were the stem packings from the major process valves in the system (13 system
valves). Minor components such as instrumentation valves, drain lines, etc., were
assumed to be leak tight. System cross-ties with Containment Spray Raw Water
and Instrument Air Systems were also assumed to be leak tight interconnections.
Flanged and gasketed joints including heat exchangers in the system were also
considered to be leak tight. These assumptions are based on the system's
safety-related and seismic design which ensures the system piping and component
integrity post-LOCA. The assumptions are validated by routine surveillance testing,
and the overall integrated leak rate testing.

For each of the valve stem packings assumed to leak, the leakage flow path is
modelled by assuming a double annular flow channel between the valve stem,
packing, and packing gland. Each valve was assumed to have the same nominal
annular gap. This is a conservative model for evaluating potential packing leakage
because the model takes no credit for the actual tortuous flow path through the
packing gland. In addition, no credit is taken for normally open valves which
backseat thereby limiting packing leakage pathways.
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Credit is taken for post accident suppression chamber water level eliminating
potential leakage pathways from system components, including valves which would
be covered with water. No credit was taken for water seals that result from the
EOP which would involve primary containment flood-up This is conservative since
the design basis event sequence would require flood up which would reduce the
overall leakage time period and would reduce the potential leakage pathways
postulated.

Methodolo Results:

The three aspects of the evaluation, the radiological assessment, the leakage
assessment, and the PRA are discussed separately, below.

R diplo ical Assessment

Radiological doses resulting from the EOP action for the purpose of determining
safety acceptability, were considered in addition to the design basis doses (DBR
values) prior to comparison with the regulatory guidelines. This approach ensures
that regulatory guidelines will not be exceeded, even for a design basis event.

The additional containment spray leakage was entered as a fraction of primary
containment volume per day and assumed to leak directly to secondary
containment, which is in turn vented to the environment via the main stack through
the Reactor Building Emergency Ventilation System (RBEVS). The RBEVS filters are
assumed to function as designed. Doses at the exclusion area boundary (EAB), low
population zone (LPZ) and the NMP1 control room resulting from the combined
design primary containment leakage plus airborne leakage from the containment
spray leak path to secondary containment were calculated using the DRAGON
computer code. The direct shine contribution to control room whole body dose was
determined using the QADMOD computer code, with geometric modeling based on
the LOCA analysis prepared as part of Design Basis Reconstitution (DBR).

The doses for an assumed combined containment spray leakage of 11% primary
containment volume per day in addition to the design basis LOCA analysis (total of
12.5% volume per day) are as follows:

1) EAB thyroid dose is 10.9 rem and whole body dose is 1.3'rem, which are
3.6% and 5.3% of 10CFR100 guidelines, respectively.

2) LPZ thyroid dose is 49.8 rem and whole body dose is 2.8 rem, which are
16.6% and 11.3% of 10CFR100 guidelines, respectively.

3) The control room thyroid dose is 19.4 rem, the whole body dose is 2.2 rem
and skin dose is 16.3 rem, which are 64.5%, 44.4% and 54.4% of GDC 19
guidelines.

All calculated doses are conservatively within their respective regulatory
guidelines.
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Leaka e Assessmen

The leakage from the designated valve packing leakage flow paths was determined
using the EPRI containment analysis package (GOTHIC 4.0). This'software package
was developed under an EPRI sponsored project involving approximately seven
utilities and has been qualified, released and maintained in conformance to
10CFR50 Appendix B and 10CFR21. The GOTHIC software package was used to
define the long term primary containment pressure conditions and to calculate the
leakage in an integrated fashion. The NMP1 model developed for use with GOTHIC
was benchmarked to the UFSAR long term containment response which was
performed using the GE long term containment analysis code (SHEX). The GOTHIC
model was then used to expand the long term profile from 2 hours to approximately
24 hours.

The maximum primary containment leakage was defined by the long term primary
containment profile which would exist assuming the design basis Appendix K LOCA
decay heat loads and metal water reaction. The total primary containment leakage
including primary containment vapor leakage was included in this case to evaluate
conformance with the bounding leakage envelope. This is conservative since the
liquid vapor is expected to conden'se in secondary containment prior to release.

The long term pressure profile assuming the Appendix K LOCA heat loads results in
the drywell pressure being reduced to 3.5 psig within 10 to 15 minutes of
operation of spray system initiation. The sprays are terminated and the pressure
stabilizes at 3.5 psig, and then slowly increases to a maximum of -5 psig as
suppression chamber temperature increases and peaks (-160'F) at -2 hours.
The total primary containment leakage through the 13 valves is -7% of the
primary containment volume before the primary containment pressure was reduced
to atmospheric. The total leakage is bounded by the radiological assessment which
assumed 11% per day containment spray leakage. Parametric studies were
performed which determined that adequate margin exists to withstand significant
increases in the total energy released for beyond design basis severe accident
conditions.

To determine if this average annular flow area would result in detectable leakage
during surveillance testing, the surveillance test conditions were analyzed. The
result is that under surveillance test conditions, the liquid leakage which would
occur for the packing leakage annular flow area is -3.5 gpm. This degree of

'packing degradation would be readily evident and detected by system walkdowns
during system surveillance testing.

Pl'obabi%stic Risk Asses ment PRA

The NMP1 IPE was used as the basis for a PRA evaluation regarding the risk impact
of the modification to the Containment Spray System. The PRA evaluates plant
risk by quantifying accident frequency and accident consequences. It was
determined that the proposed modification offers no benefit in terms of plant
initiating event frequency or plant accident response reliability. The modification
relates primarily to isolation valve leak-tightness and offers no operational benefit
that would reduce core damage frequency. As such, the modification's benefit is
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limited to the reduction of offsite dose consequences should a core damage event
occur with the containment otherwise intact.

The dose assessment above provides the incremental dose reduction that the
installation of Type C air testable valves would provide above and beyond the water
seal configuration. This difference corresponds to a total population dose within 50
miles of 1.48E5 person REM. This value represents the reduction in core damage
accident consequences provided by the modification. Multiplying by the yearly
probability of core damage with containment intact, 7.2E-7, gives yearly expected
dose reduction provided by the modification. This value equals 0.106 person REM
per year. Converting this value to dollars using $ 9,000 per person REM yields a

modification benefit of $ 960 per year. Thus, from a cost/benefit standpoint, the
modification is not cost justifiable.

The maximum potential leakage pathways which could exist are bounded by the
NMP1 licensing basis. The maximum potential total dose to the public including
leakage from the Containment Spray System due to the interrupted water seal
remains a small percentage (less than 20%) of the 10CFR100 guidelines. In
addition, the maximum potential total dose remains within the control room
guidelines per 10CFR50 Appendix A GDC-19 (less than 65%).

The EPG spray limitations are designed to improve safety by implementing
measures to preclude containment failure or de-inertion following initiation of
drywell sprays. The evaluation demonstrates that the EPGs ensure that the primary
containment pressure is significantly reduced below the peak accident pressure
following the design basis LOCA. The maximum accident pressures which would
exist for the design basis accident after the sprays are secured do not create the
potential for primary containment leakage in excess of the NMP1 licensing basis.

The evaporative cooling condition for which the drywell spray limitations were
developed, addresses conditions which are beyond the NMP1 design basis.
Therefore, the conditions which interrupt the 10CFR50 Appendix J water seal are
evaluated as beyond design basis. In this respect, the maximum potential leakage
from the containment which is assumed in this evaluation is not included as part of
the design basis primary containment leakage.

The evaluation is based on system integrity assumptions (i.e., minor components
are leak tight, cross-tie leakage is minimal, valve packings have no visible leakage).
Therefore, surveillance testing is required to ensure that these assumptions remain
valid.
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Based on the information provided above, Niagara Mohawk concludes that the exemption
from the requirements of 10CFR50 Appendix J is justified pursuant to 10CFR50.12
Sections (a)(1) in that this exemption will not present an undue risk to the public health
and safety.

In addition, in accordance with 10CFR50.12(a)(2)(ii)(iii) and (iv), special circumstances are
present which warrant issuance of the exemption.

"Application of the regulation in the particular circumstances . ~ . is not necessary
to achieve the underlying purpose of the rule."

Continuous operation of the Containment Spray System for the sole purpose of
maintaining a water seal creates a potential condition for beyond design basis
evaporative cooling conditions. This could lead to increased containment leakage
which would not be bounded by the NMP1 licensing basis. The evaluation of the
bounding leakage condition demonstrates that the licensing basis is not exceeded,
even though such comparison to the licensing basis may not be appropriate for
beyond design basis conditions. Therefore, the underlying purpose of the rule is
achieved without assuring a sealing function for 30 days and 1.1 Pa.

"Compliance would result in undue hardship or other costs that are significantly in
excess of those contemplated when the regulation was adopted, or that are
significantly in excess of those incurred by others similarly situated."

Appendix J to 10CFR50 was promulgated after NMP1 began power operation, thus
for the majority of plants that were under construction, the costs for
implementation and the difficulty in meeting its requirements were significantly less.

Compliance with Type C air testing of containment spray isolation valves would
result in undue hardship in that new valves would need to be added at a cost of 4.8
million dollars. In addition, the refueling outage would be extended 2 to 4 weeks.
Also, unnecessary additional radiological exposure would be incurred by the
workers installing the valves. Thus, compliance would result in undue hardship and
costs in excess of those contemplated when the regulation was adopted.

(iv) "The exemption would result in benefit to the public health and safety that
compensates for any decrease in safety that may result from the grant of the
exemption."

A PRA was performed to determine the cost benefit associated with replacing the
isolation valves in the Containment Spray System with ones that could be Type C
air tested in accordance with 10CFR50 Appendix J. The review of the issue
indicated that there are no changes to either initiating event frequency or plant
accident response. As such, the only change was with respect to the offsite dose
consequences of an accident. Based on the increased radiological consequences to
the population within 50 miles, and considering core damage accident frequency,
the resulting value impact is $ 960 per year. When compared to the costs
associated with this modification, the resulting benefit/cost ratio is much less than
1. Thus, from this standpoint the modification is not cost justifiable and does not
result in any benefit to the public health and safety.
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Therefore, the grant of this exemption does not represent a decrease in safety and
thus there is no impact on public health and safety.

Thus, for the foregoing reasons, special circumstances have been demonstrated which
warrant issuance of the exemption. In addition, as demonstrated above, the other
requirements for issuance of an exemption have been fulfilled.

Page 9 of 9



'1

S

l


