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United States Nuclear Regulatory Commission /D @ g\'

Washington, D. C. 20555

Attention: Mr. Robert L. Tedesco
Assistant Director for Licensing
Division of Licensing

References: (a) Construction Permits CPPR-135 and CPPR-136, Docket
Nos. 50-443 and 50-444

(b) USNRC Letter, dated August 19, 1981, " Request for
Information Pertaining to Generic Issues," R. L. Tedesco
to W. C. Tallman

Subject: Unresolved Safety Issues; Summary of Relevant Programs and
Interim Measures

Dear Mr. Tedesco:

Reference (b) requested that PSNH provide a summary description of the
relevant programs and interim measures taken pending resolution of the
unresolved safety issues (USIs) to supplement the NRC Staffs' discussion of
the USIs in the Safety Evaluation Report for Seabrook Station.

The following USIs are applicable to Seabrook Station and are addressed in the
attachment to this letter:

1. Waterhammer (A-1)
2. Steam Generator Tube Integrity (A-3)

600f3. AIWS (A-9)
4. Reactor Vessel Materials Toughness (A-11) 3

5. Steam Generator and Reactor Coolant Pump Support (A-12) [
6. Systems Interaction (A-17) / /|
7. Seismic Design Criteria (A-40)
8. Containment Emergency Sump Performance ( A-43)
9. Station Blackout (A-44)

10. Shutdown Decay Heat Removal Requirements (A-45)
11. Seismic Qualification of Equipment in Operating Plants ( A-46)
12. Safety Implications of Control Systems ( A-47)
13. Hydro',en Control Measures and Effects of Hydrogen Burns on Safety

Equipment (A-48)
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United States Nuclear Regulatory Cormission January 8, 1981
Attention: -Mr._ Robert L. Tedesco Page 2

LIn the Safety Evaluation Report for Callaway Plant (NUREG-0830), the NRC Staff
generally concluded that the Plant could be operated prior to resolution of
the generic issues without undue risk to the health and safety of the public.
The bases for the-Staffs' conclusions for Callaway are also bpplicable to-
Seabrook as the plants are of similar design. PSNH endorses the Staffs'
conclusions for Callaway Plant.

PSNH will continue' to. follow and participate where practicable in industry
programs to resolve the USIs. We are confident that while the current design
of Seabrook Station is of the highest quality, it would not preclude the
implementation of design changes resulting from the resolution of USIs. We
also conclude that issuance of an operating license prior to the resolution of
an applicable USI would not represent an undue risk to the health and safety
of the public.

Very truly yours,

YANKEE ATOMIC ELECTRIC COMPANY

5., / W
John DeVincentis
Project Manager

Attachment
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Waterhammer ( A-1)

The systems most f requently af fec ad by waterhammer events are the feedwater
systems, with the most serious feedwater events having occurred in steam
generator feedrings of PWRs. Section 5.4.2.2 discusses the design features of
the feedring used with Seabrook Station Westinghouse Model F steam generators
which tend to minimize conditions in the feedwater piping leading to possible
waterhammer.

A discussion on the features of the Westinghouse, Model F, steam generator
design which will eliminate waterhammer can also be found in Section 10.4.7.3,
Condensate and Feedwater System.

In the unlikely event that a large pipe break did result from a severe
waterhammer event, core cooling is assured by the emergency core cooling
systems described in Section 6.3, and protection against the dynamic effects
of such pipe breaks inside and outside of containment is provided as described
in Section 3.6.

Normal preoperational testing which will be performed to evaluate the ef fects
of transient operating conditions, and to modify any unacceptable dynamic
ef fects, can be f ound in Sections 3.9(B).2.1 and 3.9(N).2.1, Piping Vibration,
Thermal Expansion and Dynamic Effects.

Steam Generator Tube Integrity (A-3)

Item A-3 is the generic program directed to the particula. problems
experienced by Westinghouse steam generators in operation.

Steam generator tube " thinning" has been found to occur as a result of
secondary side chemistry programs which utilize phosphates. In 1974,
Westinghause recommended thst the secondary side chemistry program be changed
to an All Volatile Treatment (AVT). As a result of this change in chemistry,
thinning is no longer a concern for steam generator tube integrity for those
plants employing AVT. In order to address the basic concern of allowable
minimum tube wall thickness under accident conditions, Uestinghouse has

prepared a generic topical report: WCAP-7832, " Evaluation of Steam Generator
Tube, Tubesheet , and Divider Plate Under Combined LOCA Plus SSE Conditions."
This report is applicable to Model 51 and Model D steam generators and
provides the basis for developing Westinghouse recommended plugging criteria.
Model F steam generator tube plugging criteria will be provided as discussed
in FSAR Section 5.4.2.3.d.

Steam generator tube " denting" has been found tc be af fected by condenser
integrity and secondary side chemistry programs. For current and new plants,

Westinghouse recommends strict implementation of its secondary side chemistry
program utilizing AVT to provide the optimum steam generator services.
Inservice inspection, as required by Regulatory Guide 1.83, will enable the
utility to monitor the condition of the steam generators.

The latest designs of steam generators incorporate features that will reduce
the potential for denting. These features are (1) the tube support plate

(TSP) material has been changed to ferritic stainless steel to reduce
corrosion, and (2) the holes around the tubes in TSP are enlarged through the
use of a Quatrefoil hole which increases the fluid velocity along the tubes
and reduces the potential for chemical concentrations in this area.

,
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This modification in the support plate design is a major factor contributing
to the increased circulation ratio. The increased circulation results in
increased flow in the interior of the bundle, as well as increased horizontal
velocity across the tube sheet which reduces the tendency for sludge
deposition.

ATWS (A-9)

Nuclear plants have safety and control systems to limit thn consequences of
temporary abnormal operating conditions or " anticipated tr.insients". Some
deviations from normal operating conditions may be minor; others, oc cur ring
less frequently, may impose significant demands on plant equipment. In some
anticipated t ransients, rapid shutdown of the nuclear reaction (initiating a
" scram") to rapidly reduce the generation of heat in the reactor core, is an
important saf ety measure. An ATWS event is a potentially severe " anticipated
transient" coobined with failure of the reactor shutdown system. This issue
has been discussed throughout the nuclear industry for several years.
Historically , the NRC Regulatory Staff has excluded very low probability
events f rom the design basis of nuclear power plants. The ATWS discussions
have attempted to establish whether or not to exclude it from the design basis
because of its low probability.

Volume 3 of NUREG-0460, issued in December, 1978, presented the staf f's
evaluation of the ATWS issue. Volume 3 reversed their earlier position of
resolving ATUS through diverse means of tripping the reactor, and emphasized
mitigating the possible consequences due to an ATWS event. Volume 3 and the
staff's subsequent Fe brua ry 15, 1979 data request to reactor vendors,
categorized plants according to construction permit dates and specified
approaches to resolve the ATWS issue. Plants with construction permits issued
before January,1978, would be Alternative 3 plants, requiring transient
analyses, ATUS prevention and mitigation. Alternative 4 plants are those with
construction permits issued af ter January, 1978, and would require analyses
under more severe conditions than those for Alternative 3 plants, and ATWS
mitigation only.

In December, 1979, Westinghouse submitted the results of studies to the staf f
which demonstrated that Westinghouse plants, including Seabrook, would

! maintain acceptable consequences for ATWS events provided that turbine trip
and auxiliary feedwater are initiated. These two mitigation functions are

| available in the majority of Westinghouse plants, including Seabrook, through
the balance of plant system and can be assured in all plants by diverse means
through the ATVS Mitigating Systems Actuation Circuitry (AMSAC). A

| description of the proposed Westinghouse AMSAC system has been included in a
revised submittal to the NRC (NS-TMA-2182, December 30, 1979).

In Volume 4 of NUREG-0460, issued in March, 1980, the NRC staf f increased
their hardware requirements for all plants identified in Volume 3. Also, the

analysis assumptions were much more conservative. The hardware required by
the NRC is an AMSAC for all plants. For plants with OL af ter January 1,1984,
a back-up scram system is also required. The NRC presented Volume 4 to the
ACRS, who provided their comments in April, 1980. Based on ACRS and industry
comments, the NRC has issued a new report, SECY-80-409, Septenber 19, 1980.
For Westinghouse units, the requirement of SECY-80-409 are similar to those of
Volume 3 of NUREG-0460.

- - - . _ _ _ _ _ _ _ - _ - - - _ _ - _ _ - - - - - - . . _ - _ _ _ __ .- - -__ --__ __ __ __. __ __- _ - _ _ _
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As presently defined, the potential requirement for Seabrook is the
installation of an AMSAC system that will trip the turbine and actuate
auxiliary feedwater upon a loss of heat sink event signal. The hardware is
expected to be a logic cabinet in the balance of plant.

Westinghouse will review the proposed rules published by the NRC and will
develop our comments with input f rom the Westinghouse Owners Groups. PSNil
will continue to participate in this group and contribute to the review ef fort.

Reactor Vessel Materials Toughness (A-ll)

Westinghouse is continually evaluating reactor vessel f racture toughness, and
Westinghouse developed analytical techniques to perform fracture evaluations
on reactor vessels under severe loading conditions. Current analyses confirm
that no near-term safc ty concern exicts even for the older reactor vessels
with reduced f racture toughness propertiea.

The NRC has recently issued for comment NUREG-0744 " Resolution of the Reactor

Vessel Materials Toughness Safety Issue" in response to Unresolved Safety
Issue A-11. This report provides a method and criteria for evaluation of
vessels which exhibit less than 50 f t-lb of Charpy energy, as required by
10 CFR 50, Appendix G, Section V.C.3.

The current Westinghouse Specification for reactor vessel materials limits the
amounts of copper, phosphorous and vanadium permitted in the beltlige region
in order to reduce the ef fect of radiation on the vessel f racture toughness.
The Seabrook reactor vessels were ordered to these more restrictive
requirements, and they will maintain high f racture toughness properties
throughout plant life, thus, not requiring additional analysis under 10 CFR
50, Appendix G, Section V.C.3.

Steam Generator and Reactor Coolant Pump Support (A- 2_)

As resolution of Generic Technical Activity A-12, the NRC issued draf t
NUREG-0577 f or comment in September, 1979. They clarified and expanded the
scope of the document to include all primary component supports on all plants
in May 19 and 29, 1980 letters to the utilities. Westinghouse has provided
comments to the NRC on these documents. Westinghouse position is that the
design of supports in accordance with Subsection NF of Section III of the ASME
Code provides adequate assurance of acceptable f racture toughness of
materials. Any additional investigation or evaluation of f racture toughness
would be redundant and unnecessary. For plants designed prior to the
applicability of Subsection NF, Westinghouse believes that any additional
fracture toughness review should be initially applied only to support members
having high tensile or shear stresses. Also, a f racture mechanics evaluation
should be allowed as an alternative to the " failure" analysis suggested by the
NRC for supports which are shown to have low f racture toughness. Westinghouse
is currently reviewing the operational experience of materials used in older
plants. Plant specific reviews will be conducted to determine the level of
compliance with the criteria established by the final version of the NUREG.

The NRC is evaluating the comments, including those made by Westinghouse, that
they have received on the draf t NU REG. The NUREG is expected to be revised
and formally issued in early 1982.

_
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The North Anna supports have thick-heavy-section weldments of the type
possibly -susceptable to lamellar tearing. The Westinghouse designed supports
for the Seabrook units do not contain weldments likely to be susceptable to
lamellar tearing. The Seabrook primary component supports were designed in
accordance with the requirements of Subsection NF of Section III of the ASHE
Code and, thus, have adequate f racture toughness.

_ Systems Interaction ( A-17)

The design of Seabrook Station (Unit 1 and Unit 2) adheres to the fundamental
defense in depth philosophy and the resulting requirements such as physical
s epa ra t io n, independence of redundant safety systems, seismic and
environmental qualification of safety equipment and protection against events
such as high energy line ruptures, missiles, high winds, flooding , fires,
operator errors, and sabotage.

In general, the design of Seabrook Station, as documented in the Seabrook
FSAR, applies the guidance of USNRC Regulatory Guides and industry standards
to meet the requirements of the General Design Criteria of Appendix A of
10 CFR 50.

The NRC tool for reviewing applicant Safety Analysis Reports is the Standard

Review Plan (SRF) . The SRPs assign primary responsibility for review of
various technical areas and safety systems to specific organizational units
and assign secondary responsibility to other units where there is a functional
or Interdisciplinary relationship. The multi-disciplinary review philosophy
has also been employed in the engineering of Seabrook Station.

The NRC (through Sandia Labs) has initiated a program to identify where staf f
review procedures may not have accaunted for systems interactions which have
the potential to negate or seriously degrade the performance of a safety
function. The studies, to date, indicate that current review procedures and
criteria supplemented by the application of post-TMI findings provide
reasonable assurance that the ef fects of potential systems interactions on
plant safety will be within the effects of plant safety previously evaluated.

PSNH will evaluate novel system interactions vis-a-vis the design of Seabrook
Station should the Sandia Labs program identify a need.

Seismir Design Criteria ( A-40)

Saf ety-related structures, systems, and components for Seabrook Station are
designed to withstand the ef fects of earthquakes in accordance with current
NRC regulations, regulatory guides, and SRPs, as discussed in Sections 3.7(N)
and 3.7(B) . Specifically, the five subjects identified in the NRC's problem
description f or A-40, i.e. , magnitude of earthquakes (SSE), f ree-field motion
(SSE), soil-structures interaction, motion of plant equipment , and load
combinations are discussed therein.

Cont ainme nt Dnergency Sump Reliability (A-43)

The Seabrook containment recirculation sump is designed to provide a reliable

supply of water to the ECCS and containment spray systems.

In accordance with the intent of Regulatory Guide 1.82, two fully independent
sumps are provided to maintain a redundant train design. A low fluid approach

. _ _ _ _ _ . --. ._-_ _-. _. _ - _ _ - . - _ _ - -_ - - __ - - --- _ __ - ----__ -__ _ _- __.---____ - . _ _
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velocity (.2 f t./sec.) allows heavy particles (specific gravity greater than
1.05) to settle out before reaching the screens. A coarse trash rack protects
the inner fine mesh screens f rom any floating debris. The mesh of the screen
was selected to limit particle size and to preclude blockage of valves, spray
nozzles, and other orifices.

Scale model hydraulic testing of the Seabrook sump design was performed by
Alden Research Laboratory to assure that undesirable flow characteristics are
avoided. The study addressed vortex formation, air entrainment, and pressure
drop including 50% blockage of the trash racks to simulate break-initated
debris f rom insulation, to show that flow conditions are not adverse to safe

pump operation.

Station Blackout ( A-4 4)

The simultaneous loss by Seabrook Station of all of f-site power sources and
all on-site emergency diesel generator ac power sources is a highly unlikely
oc c u r re nc e, and such a postulated event is not identified as a design

criterion by Appendix A of 10 CFR 50. A combination of design, operation, and
testing requirements provide the required assurance of the availability of
sufficient on-site ac power for furnishing the power requirements of vital
saf ety-related equipment during the loss of of f-site power.

The design of Seabrook Station meets, and in some respects exceeds, the
requirements of Criterion 17 by: (a) providing power from the transmission
network to the switchyard through three independent transmission lines; (b)
providing two circuits f rom the switchyard to the on-site distribution system
for inmediate access; (c) providing emergency ac elec tr power from two
re dundant on-site safety-related diesel generators per unit; and (d) providing
de electric power from four redundant , 200 percent capacity, safety-related
batteries and one nonsafety-related battery unit.

In the event of f-site ac power is lost, the emergency diesel generators will
start automatically. Each diesel generator is provided with its own
independent fuel oil system, air start system, lube oil system, and other
auxiliary equipment. When considered along with the f requent testing of these
diesel generators, simultaneous failure to start to both diesel generators in
one unit is deemed highly unlikely.

Under the situation (Unit 1 in operation, Unit 2 under construction) of: (a)
loss of of f-site power (both 345 kV lines unavailable); and (b) both diesel
generators fail to start, de power for instrumentation, indication, and
breaker operation is assured for at least 32 hours if the four safety-related
batteries are used sparingly.

Because of the highly unlikely event and the required multiplicity of f ailures
assumed, it is believed that either on-site or of f-site ac power can be
restored, at least partially, in sufficient time to achieve required core
cooli ng .

Under the situation (both Units 1 and 2 are in operation) of: (a) loss of
of f-site power (three 345 kV lines unavailable); both units are af fected by
the loss of of f-site power; and (b) both diesel generators in any one unit
fails to start; the diesel generators in the other unit start and power the
necessary shutdown loads, ac power can be restored in approximately one hour
in the unit with the failed on-site power sources. This can be accomplished

_ _ _ _ _ _ - - - _ _ _ - - _ - _ - _ . _ - _ _ _ . .
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by backfeeding power from one of the diesel generators of the unaffected unit
to the necessary busses carrying the shutdown loads. This backfeeding will be

accomplished through the RAT and the 345 kV switchyard. Detailed procedures
will be written for this backf eeding operation.

As a backup, the action described for Unit 1 in operation, Unit 2 under .
construction will be used.

The steam-driven emergency feed pump and atmospheric steam relief valves are
adequate for removal of core decay heat. On loss of ac power, the
steam-driven emergency feed pump will start automatically. Eme rgency
feedwater is supplied from the condensate storage tank, which can supply 15
hours of decay heat removal. Additional water supplies are available.

Summarizing, the simultaneous loss of both off-site and on-site ac power is a
highly unlikely event because mutiple single f ailures have to be postulated.
It is our position that, if of f-site power is lost , at least one emergency
diesel generator will be available and operable. Fu rt he rmo re , even if the
postulated event were to occur, it is our position that ac power could be
restored within the time available for corrective action.

- Desi gn, testing, surveillance, and mair.tenance provisions for on-site
emergency diesels, as well as preoperatienal testing to ensure the reliability
of the diesel generators, is described in Section 8.3 of the FSAR.

Emergency procedures and operator training f or safe operation of the facility
and restorage of alternating power will ensure an adequate response to station
blackout.

Shutdown Decay Heat Removal Requirements (A-45)

In order to assure the capability of removing reactor core decay heat, the
most important objective is to maintain adequate coolant inventory in the
reactor vessel. In the event of a loss of coolant accident (LOCA), this
service is provided by the Emergency Core Cooling System which is comprised of

| the charging pumps, safety injection pumps, and residual heat removal pumps
' drawing initially from the refueling water storage tank and later from the

containment recirculat ion sump.

Removal of heat f rom the primary coolant is achieved initially through the
|
! steam generators. Feedwater is supplied to the steam generators from the

condensate storage tank by the feedwater or emergency feedwater (EFW) pumps.
A minimum inventory of 200,000 gallons is maintained in the condensate storage
tank for the exclusive use of the EFV system. One of the two full-sized EFW
pumps is a turbine-driven pump fed from either of the main steam headers
upstream of the main steam isolation valve to assure system operability during
a total loss of ac power.

Af ter the primary reactor coolant system pressure drops below RII pump shutof f
head (450 f t.), the decay heat can be transferred to the ultimate heat sink
via the primary component cooling and service water systems.

Seismic Qualification of Equipment in Operating Plants (A-46)

Seabrook Station seismic Category I equipment has been designed using current
NRC seismic criteria and methods. The criteria employed for seismic

_____ - _ _-__ _ _-- _ ._ _ _ _ -__ - .__-_-_ ___ -_-. _ _ _ . .-. .- .___



-7--
.

qualification of electric equipment and instrumentation comply with the
guidelines of Regulatory Guide 1.100, which endorses IEEE Std. 344-1975.
Refer to Sections 3.10(B) and 3.10(N).

Seismic qualification of mechanical equipment is discussed in Sections 3.9(B)
and 3.9(N).

Preparation for the NRC seismic qualification audit is also in progress for
all safety-related equipment to ensure the operability of the equipment under
currently applicable seismic loadings.

Safety Implications of Control Systems ( A-4 7)

The Chapter 15, Condition Il analyses of transient events of moderate
frequency, which could be initiated by the single failure of a control system,
show that the consequences meet acceptance criteria for Condition 11 events.
In these transient analyses, in general, no credit is taken for the control
system even if its operation independently mitigates the consequences of a
t ra nsie nt . Should such operation not mitigate the consequences of a
transient, no penalties are taken in the analysis for incorrect control system
actions over and above the particular incorrect control system action with its
equipment failure that was assumed to have initiated the transient. The NRC
Staf f, under their goal to close out unresolved saf aty issue A-47, has
requested additional analyses of control system failures where penalties are
taken for not only the control system failure that initiated the transient but
also of associated control system equipment that is postulated to fail as a
result of a failure of a common, shared component , such as, a transmitter, a
power source, or an instrument line. In these analyses of more re s t ric t ive

postulated control system failures, credit may be taken for control system
operation to mitigate the consequences of the transient. The criteria for
acceptance are that for such postulated f ailures, the result of the
consequential events shall be bounded by the FSAR, Chapter 15 analyses.

Plant specific analyses have been performed on Westinghouse NTOL plants in
accordance with the NRC requests. These requests are for events assuming loss
of a single instrument, break of a common instrument line, and loss of a
common source of instrument electrical power. The five major NSSS control
systems have been considered. These are pressurizer pressure and water level
control system, feedwater control system, steam dump system, and reactor
control system.

The methodology of these analyses involves a modified form of the Failure Mode
and Effects Analysis (FMEA) where results are shown to be effects of single
random component failures. In plant specific cases, analyzed by use of this
methodology, the results are shown to be bounded by the events analyzed in the
FSAR, Chapter 15 analyses. The re f o re , there is reasonable assurance that the
FSAR adequately bounds the consequences of fundamental failures. However, the
staff has indicated that they may have additional requests before USI A-47 is
completely resolved.

Hydrogen Control Measures and Ef fects of
Hydrogen Burns on Saf ety Equipment (A-48)

To ensure that containment integrity is not compromised by burning or
explosion of significant amounts of hydrogen gas generated as a result of a
LOCA, a combustible gas control system (CGCS) is provided for Seabrook Station



-8--
.

which will uniformly mix the containment atmosphere for as long as necessary
following an accident , . monitor the combustible gas concentrations within
containnent, and reduce gas concentrations by recombination of the f ree
hydrogen with the oxygen in the containment. The CCCS is capable of
preventing the concentration of H2 gas f rom reaching 4 v/o in the post-LOCA
a tmo sphe re. For a description of the system, refer to Section 6.2.5.

The Seabrook Station containment is a steel-lined, dry type, reinf orce d
conc rete containment , with a net free volume of 2,704,000 cubic feet and a
design pressure of 52 psig.

,


