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1.9.1.3 Nuclear Island-BOP Design Interfaces (Continued)

allowavles are specified as acceptable. Interface control docu-
mentation is provided which will indicate the exceptions.

1.9.1.4 PRA Interfaces

The key PRA interfaces and interface requirements are provided in
Table 1.9-24. The Applicant will demonstrate that the BOP design
is consistent with these interface requirements before applying
the PRA results of Section 15D.3 to his FSAR. If not consistent,
the Applicant must demonstrate that there is a negligible impact
on the overall public risk.

1.9.2 Exceptions
Applicant will supply.
1.9.3 References

1. Letter, J. F. Quirk to D. G. Eisenhut, "GESSAR Il Seismic
Event Analysis," September 21, 1983,

Letter, J. F. Quirk to D. G. Eisenhut, "Information in

Response to Request for Additional Information Regardina
GESSAR 11 Severe Accidents," January 31, 1984.

1:9"3/1'9"4

P ———



6T~T1"p-6"1

Table 1.9-1
CHAPTER 1

GESSAR I1/FSAR INTERFACES (CONTINUED)

INEM INTERFACE
NC . SUBJECT DESCRIPTION PAGE SUBSECTION CATEGORY
1.127 Hydrogen Con- Provide design descriptions of 1G6.12-1 1G.12 3
trol System equipment, function and layout
Evaluation of ignition Hydrogen Control
System based on the results of
the BWR HCOG sponsored tests
and analyses.
1.128 Long-Term Establish a training program which 1G.13-1 1G.13 3
Training addresses the concerns related
Upgrade to Ttem I.A.4.2 of NUREG 0718.
1.129 Long-Term Establish a program for integrating 1G.14-1 1G.14 3
Program of and expanding current efforts to
Upgrading of improve plant procedures.
Procedures
1.130 Hydrogen Provide an igniter Hydrogen 1G.21-2 1G.21 3
Control Control System capable of handling
System hydroger generated as required by
the proposed Interim Requirements
Related to Hydrogen Control
{(December 23, 1981, 46 F.R. 62281).
1.131 Purging Provide performance informacion of 16.27.1 1G.27 3

purge valves.
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Table 1.9-1
CHAPTER 1

GESSAR 11/FSAR INTERFACES (CONTINUED)

ITEM

SUBJECT

DESCRIPTION

1.132

1.133

1.134

1.135

1.136

1.137

Upgrade
License
Emergency
Support
Facility

In-Plant
Radiation
Monitoring

Feedback of

Operating,
Design and
Construction
Experience

Expansion
of QA List

Containment
Penetration

Containment
Integrity

Provide Technical Support Center,
an Onsite Operational Support
Center and a near site Emergency
Operations Facility.

Provide monitorinag of in-plant
radiation and airborne radioac-
tivity for routine and accident
conditions.

Provide administrative procedure
for evaluating operating, design
and construction experience and
ensure applicable important
industry experience is provided
to other plants.

Ensure that the Quality Assurance
list required by Criterion II,
App. B. 10CFR50, includes all
structures, systems, and compon-
ents important to safety.

Provide details of containment
penetration arrangement.

Provide containment vessel design
capability of 45 psig for Service
Level C.

L

INTERFACE
PAGE SUBSECTION CATEGORY
1G.37-1 1G.37 3
1G.39-1 1G. 39 3
1G.41-1 1G. 41 3
1G.42-1 1G.42 3
1G. 44-1 1G. 44 5
1G. 45-3 1G. 45 3
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Table 1.9-17

CHAPTER 17
GESSAR II1/FSAR INTERFACES

ITEM RELATED INTERFACE
NO. SUBJECT DESCRIPTION PAGE SUBSECTION QUESTION CATEGORY
17.1 Q-List Identify safety-related 17.1-1 1¥:3.2 3

structures, and components
(Q-List) to be controlled by
the gquality assurance program.

Performance specifications and
monitoring procedures to include
the applicable interface require-
ments of Tables 1.9-1 through
1.9-24 and Figures 1.9-1 through
1.9-5 in performance specifica-
tions and monitoring procedures.

17.2 QA During the Describe the QA program that will 17.2-1 17.2 3
Operating assure the quality of all safety-
Phase related items and activities

during the operations phase per
R.G. 1.70 Secticn 17.2.

Performance specifications and
monitoring procedures to include
the applicable interface require-
ments of Tables 1.9-1 through
1.9-24 and Figures 1.9-1 through
1.9-5 in performance specifica-
tions and monitoring procedures.
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Item

No. Subject

P Grid Reliability
Analysis

3. ESW Reliability
Analysis

3. Seismic Hazard
Curve, Geology
and Seismology

4. Meteorology

. Population
Distribution

6. Emergency
Planring

Table 1.9-24
PRA INTLCRFACES

GESSAR II/FSAR Interface

PRA Interface Requirement

Table No. Item No. Subsection
1.9-8 8.6 8.2.2
1.9-9 9.6 9.2.1

1.9-2 2.28 2.5.1

1.9-2 2.10 2.3.4

and and

2.11 2.3.5
1.9-2 2.3 2.1.3
1.9-1 1.39 1.8.101 J

Initiation Frequency <0.05
events/year and loss of
feeder probability <10-2
(Table D2-14 of Appendix D
to Section 15D.3)

Sufficient as to not dearade
the conclusions in Appendix
D of Section 15D.3 tables:

D2-2 RCIC
D2-11 ESW to RHR/LPCS
D2-14 EDG Service Water

Site hazard curve response
within Figure 2-1 of Refer-
ence 1. Geology and seis-
mology same as GESSAR I1/
FSAR interface.

Total risk within Figure
7.1-2 of Section 15D.3
bounds. Site unique data to
be applied to confirm appli-
cability of risk conclusions.
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Table 1.9-24
PRA INTERFACES (Continued)

GESSAR II/FSAR Interface

Item
No. Subject Table No. Item No. Subsection PRA Interface Requirement
7. Containment 1.9-3 3.24 Table Failure location and capa-
Design 3.8-3 bility consistent with
Appendix G of Section 15D.3.
8. Emergency 1.9-1 1.68 1A.8 Plant emergency procedures
Procedures consistent with EPGs.
9. Maintenance 1.9-1 1.27 1.8.33 Consistent with Reference 2:
Procedures
a. Reicrences 3 and 4 of
Tables D.2.1-1 and
D.2.4-1
b. Footnote 1 of Table
2.2.3-1
10. Flood and 1.9-2 2.16 2.4.3 Same as GESSAR II/FSAR
Groundwater and and interface.
2.26 2.4.13
2. Ultimate Heat 1.9-9 9.10 9.2.5 Same as GESSAR II/FSAR
Sink interface.
12 Site-Dependent 1.9-2 2.6 2:0:3.1 Same as GESSAR II/FSAR
Blasts interface.
13. Collapse of Non- 1.9-3 3.5 W T Consistent with Reference 1,

Seismic Category
I Components

Table 3-18.
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Table 1.9-24
PRA INTERFACES (Continued)

GESSAR II/FSAR Interface

Item
No. Subject Table No. Item No. Subsection PRA Interface Requirement
14. Missiles Gen- -—— —— — Same as Subsection 3.5.1.4
erated by Natural requirement.
Phenomena
25. Turbine Missiles 1.9-3 5 5138 Same as GESSAR II/FSAR
interface requirement.
16. Aircraft Hazards — -—— - Same as Subsection 2.2.2.5

requirement.
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EVALUATION OF ALTERNATIVE HYDROGEN CONTROL SYSTEMS
[Item (1) (xii)] (Continued)

(B)

(C)

of an equipment qualification program. Assuming that
the first Applicant referencing GESSAR II can fully
utilize the results of the BWR Hydrogen Control Owners
Group (HCOG) sponsored tests, igniters are clearly

more cost-effective than post-accident inerting. Hence,
the Applicant shall commit to an igniter Hydrogen
Control System.

The results of the BWR HCOG tests and analyses will be
used to satisfy the requirements of 10CFR50.34(f) (2) (ix).

The Applicant will provide the design descriptions of
equipment, function, and layout based on the results
of the BWR HCOG sponsored tests and analyses.
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Table 1G.12-1
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COMPARISON OF HYDROGEN CONTROL ALTERNATIVES

Item

Igniters

Description

Cost (Order
of Magnitude)

R&D Concerns

R&D Programs

Pros

Distributed ignition systems
controlled burn at low Hj
concentration

$1 Million*

Flammability, mixing, pres-
sure response

Underway EPRI/NRC/BWR HCOG**

® Minor impact of inadver-
tent operation

e Low cost

® Minimum design impact

-

Lower containment
pressures

Potential for large equip-
ment qualification program
Assurance of combustion at
low concentrations
Sensitize to hydrogen
generation rate and con-
tainment entry point
Requires active heat
removal

Post-Accident Inerting

Liquid COp discharged
into containment air-
space (prevents
combustion)

$10 Million*

Possible partial
inerting flammability
characteristics.
Mixing, effects on
electronic equipment

None planned

® No heat loads

e No dependence on Hj
generation rate

@ Minor impact on
existing equipment

e AC power not
required for
inerting

Inadvertent actua-
tion has potential
adverse impact on
plant operation
High containment
pressure

High cost

Some redesign of
containment piping
to accommodate
Potential adverse
effects from low
temperatures during
injection

*These costs do not include the cost of corresponding equipment

qualification programs.

Inclusion of equipment qualification

costs could result in nearly equal total costs for the first
Applicant referencing GESSAR II.

**Igniter Hydrogen Control System testing by the
Control Owners Group (HCOG).

16.12-3/1G.12-4

‘R Hydrogen
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1G.21 HYDROGEN CONTROL SYSTEM PRELIMINARY DESIGN [Item (2) (ix)]

NRC Position

Provide a system for hydrogen control that can safely accommodate
hydrogen generated by the equivalent of a 100% fuel-clad metal
water reaction. Preliminary design information on the tentatively
preferred system option of those being evaluated in paragraph

(1) (xii) of 10CFR50.34(f) is sufficient at the construction per-
mit stage. The hydrogen control system and associated systems
shall provide, with reasonable assurance, that: (II1.B.8)

(A) Uniformly distributed hydrogen concentrations in the
containment do not exceed 10% during and following an
accident that releases an eguivalent amount of hydrogen
as would be generated from a 100% fuel clad metal-water
reaction, or that the post~-accident atmosphere will not
support hydrogen combustion.

(B) Combustible concentrations of hydrogen will not collect
in areas where unintended combustion or detonation could
cause loss of containment integrity or loss of appro-
priate mitigating features.

(C) Equipment necessary for achieving and maintaining safe
shutdown of the plant and maintaining containment
integrity will perform its safety function during and
after being exposed to the environmental conditions
attendant with the release of hydrogen generated by the
equivalent of a 100% fuel-clad metal water reaction
including the environmental conditions created by
activation of the hydrogen control system,

1G6.21~1
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1G.21 HYDROGEN CONTROL SYSTEM PRELIMINARY DESIGN [Item (2) (ix)]
(Continued)

(D) 1I1f the method chosen for hydrogen control is a post-
accident inerting system, inadvertent actuation of the
system can be safely accommodated during plant
operation.

RCIEOhIO

The Applicant will provide an igniter Hydrogen Control System
capable of handling hydrogen generated as required by the pro-
posed Interim Requirements Related to Hydrogen Control (December
23, 1981, 46 F.R. 6228l1). This Hydrogen Control System will be
based on NRC approved results of the BWR Hydrogen Control Owners
Group (HCOG) tests and analyses. Although the hydrogen genera-
tion required by Item (2) (ix) is higher than required by the
proposed Interim Requiremenis Related to Hydrogen Control,
utilization of the HCOG results are acceptable because the
GESSAR II design, utilizing the Ultimate Plant Protection

System (UPPS), reduces the overall risk of core damage an order
of magnitude.

The Applicant shall demonstrate that the BWR HCOG results are
applicable to his igniter Hydrogen Control System. This will
constitute reasonable assurance that:

(1) Uniformly distributed hydrogen concentrations in the
containment do not exceed 10% during and following an
accident that releases hydrogen as required by the
proposed Interim Requirements Related to Hydrogen
Control.

1G.21~2
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1G.21 HYDROGEN CONTROL SYSTEM PRELIMINARY DESIGN [Item (2) (ix)]
‘ (Continued)

Response (Continued)

(2) Combustible concentrations of hydrogen will not collect
in areas where unintended combustion or detonation
could cause loss of containment integrity or loss of
appropriate mitigating features.

(3) Equipment necessary for achieving and maintaining safe
shutdown of the plant and maintaining containment integ-
rity will perform its safety function during and after
being exposed to the environmental conditions attendant
with the release of hydrogen generated as required by
the proposed Interim Requirements Related to Hydrogen
Control.

1G.21~2a
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1G.21 HYDROGEN CONTROL SYSTEM PRELIMINARY DESIGN (Itcm (2) (ix”
(Continued)

, including the
environmental conditions created by activation of the

hydrogen control system.

The following criteria will be used to design the Hydrogen Control
System:

(1) The system will be single active failure proof.

(2) Operation of the Hydrogen Centrol System will not
adversely affect the safe shutdown of the plant.

(3) The system will be protected from tornado and external
missile hazards.

(4) The system will not compromise the containment design.

16.21-3/16G.21~-4
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5.3.3.1.4.1 Vessel Support (Continued)

for a description of the connection and a summary of stresses.
Loading conditions are as follows:

A & B = Power Range + OBE
C = Power Range + OBE + Scram
D = Power Range + SSE + Pipe Break

5.3.3.1.4.2 Control Rod Drive Housings

The control rod drive housings are inserted through the reactor
vessel bottom head and are welded inside the bottom head. Each
housing transmits loads to the bottom head of the reactor vessel.
These loads include the weights of a control rod, a control rod
drive, a control rod guide tube, a four-lobed fuel-support piece,
and the four fuel assemblies that rest on the fuel-support piece.
The housing are fabricated of Alloy 600 and are welded using
Alloy 82 weld metal.

5.3.3.1.4.3 In-Core Neutron Flux Monitor Housings

Each in-core neutron flux monitor housing is inserted through the
in-core penetrations in the bottom head and welded to the inner
surface of the bottom head,

An in-core flux monitor guide tube is welded to the top of each
housing and either a source-range-monitor/intermediate-range
monitor (SRM/IRM) 4rive unit or a local power-range monitor (LPRM)
is bolted to the seal/ring flange at the bottom of the housing
(Section 7.6).

5.3.3.1.4.4 Reactor Vessel Insulation

The reactor pressure vessel insulation is reflective metal type,
constructed entirely of series 300 stainless steel and designed

5.3-25
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5.3.3.1.4.4 Reactor Vessel Insulation (Continued)

for a 40-year life. The insulation is made of prefabricated units
engineered to fit together and maintain insulating efficiency
during temperature changes. The insulation is designed to remain
in place and resist damage during a safe shutdown earthquake.

Each unit is designed to permit free drainage of any moisture that
may accumulate in the unit and prevent internal pressure buildup
due to trapped gases.

The insulation for the reactor pressure vessel is supported from
the biological shielé wall surrounding the vessel and not from the
vessel shell. Insulation for the upper head and flange is sup-
ported by a steel frame independent of the vessel and piping.
During refueling the support frame along with the top head insula-
tion is removed. The support frame is designed as a Seismic
Category 1 structure. Insulatior access panels and insulation
around penetrations is designed in sections with guick release
latches which provide for ease of installation and removal for
vessel inservice inspection and maintenance operation. Each
insulation unit has lifting fittings attached to facilitate
removal. Insulation units attached to the shield wall are not
required to be readily removable except around penetrations.

At operating conditions, the insulation on the shield wall and
around the refueling bellows has an average maximum heat transfer
rate of 65 Btu per hour per square foot of outside insulation
surface. The maximum heat transfer rate for insulation on the top
head is 60 Btu per hour per square foot. Operating conditions are
550°F for the outside temperature of the reactor vessel and 135°F
for the drywell air. The maximum air temperature is 150°F, except
for the head area above the bulkhead and refueling seal which has
a maximum allowable temperature of 200°F,.

5.3'26



GESSAR I1I 22A7007
238 NUCLEAR ISLAND Rev, 21

6.3.3.2 Acceptance Criteri: for ECCS Performance (Continued)

Criterion 3: Maximum Hydrogen Generation

"The calculated total amount of hydrogen generated from the
cnemical reaction of the cladding with water or steam shall not
exceed 0.01 times the hypothetical amount that would be generated
if all the metal in the cladding cylinder surrounding the fuel,
excluding the cladding surrounding the plenum volume, were to
react." Conformance to Criterion 3 is shown in Table 6.3-5.

Criterion 4: Coolable Geomatry

"Calculated changes in core geometry shall be such that the
core remains amenable to cooling." As described in Reference 2,
Section III.A, conformance to Criterion 4 is dasmonstrated by
conformance to Criterion 1 and 2.

Criterion 5: Long-Term Cooling

"After any calculated successful initial operation of the ECCS,
the calculated core temperature shall be maintained at an accept-
ably low value and decay heat shall be removed for the extended
period of time required by the long-lived radiocactivity remaining
in the core." Conformance to Criterion 5 is demonstrated
generically for General Electric BWRs in Reference 2, Section
III1.A. Briefly summarized, the core remains covered to at least
the jet pump suction elevation and the uncovered region is cooled
by spray cooling.

6.3.3.3 Single~Failure Considerations

The functional consequences of potential operator errors and
single failures (including those which might cause any manually

6.3-31
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6.3.3.3 Single-Failure Considerations (Continued)

controlled electrically operated valve in the ECCS to move to a
position which could adversely affect the ECCS) and the potential
for submergence of valve motors in the ECCS are discussed in
Subsection 6.3.2. There it was shown that all potential single
failures are no more severe than one of the single failures
identified in Table 6.3-3.

It is therefore only necessary to consider each of these single
failures in the ECCS performance analyses. For large breaks,
failure of one of the diesel generators is, in general, the most
severe failure. For small breaks, the HPCS is the most severe
failure.

A single failure in the ADS (one ADS valve) has no effect in large
breaks. Therefore, as a matter of calculational convenience, it
is assumed in all calculations that one ADS valve fails to operate
in addition tc the identified single failure. This assumption
reduces the number of calculations required in the performance
analysis and bounds the effects of one ADS valve failure and HPCS
failure by themselves. The only effect of the assumed ADS valve
failure by the calculations is a small increase (on the order of
100°F) in the calculated temperatures fcllowing small breaks.

6.3.3.4 System Performance During the Accident

In general, the system response to an accident can be described
as:

(1) receiving an initiation signal;

(2) a small lag time (to open all valves and have the pumps
up to rated speed); and

(3) finally, the ECCS flow entering the vessel.

6.3-32
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7.2.2.2.A.7 Conformance to Regulatory Codes, Guides, and
Standards (Continued)

Manual initiation of reactor scram, once init’ated,
goes to completion as required by IEEE 279-1971, Section 4.16.

8. Regulatory Guide 1.68, Initial Test Programs
for Water-Cooled Reactor Power Plants

Applicant will supply.

P. Regulatory Guide 1.75, Physical Independence
of Electric Systems

The Reactor Protection System complies with the cri-

teria set forth in IEEE 279-1971, Paragraph 4.6., and Regulatory

Guide 1.75. Class lE circuits and Class lE-associated circuits

are identified and separated from redundant and non-Class lE cir-
‘ cuits. Isolation devices are provided in the design where an inter-

face exis*s between redundant Class lE divisions and between non-

Class lE and Class lE or Class lE-associated circuits. Independence

and separation of safety-related systems is discussed in Sec-

tion 7.1.2.8.

Physical and electrical independence of the
instrumentation devices cf the system is provided by channel
independence for sensors exposcd to each process variable. Ceparate
and independent raceways are routed from each device to the respec-
tive control room panel. Each channel has a separate and indepen-
dent control room panel. Trip logic outputs are separate in the
same manner as the channels are. Signals between redundant RPS
divisions are electrically and physically isolated by Class 1lE
isolators.

7.2=55
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The optical isolators used in the GESSAR II design fully comply
with the requirements of Regulatory Guide 1.75. Each divisional
chamber contains only wiring and equipment associated with that
specific division. Each chamber is enclosed by metal barriers
also in accordance with the guide. Therefore, any indivicual
failure of car” or component can at most affect only equipment
within the same chamber, which is the same division. The single-
failure criterion is thus preserved regardless of the optical
isolators capability to withstand line-to-line or line-to-ground
faults. Such capability is of interest for reliability and sys-
tem availability evaluations, but is not pertinent for safety
evaluations because of the isolation and redundancy provided in

the design.

GE has designed the cards for high reliability, which includes
tolerance of abnormally high voltages on the input gates. This

is accomplished by high impedance resistors which limit input
currents to non-destructive levels. The 12-volt logic input pins
of sample cards were subjected to the following overrange voltages
for the time durations shown:

DC Volts Temperature Time
150 Ambient 2 minutes
400 Ambient 1 millisecond (pulse)

Afte: applying a 150-volt DC signal to the inputs for two minu.es,
the card was determined to be functioning properly. The 400-volt,
1 millisecond pulse was then applied at the inputs and verified
on the oscilloscope. Following the application of the pulse,

the card was still functioning normally.

7.2-55a
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7.2.2.2.A.10 Conformance to Regulatory Codes, Guides, and
Standards (Continued)

10. Regulatory Guide 1.89, Qualification of Class 1lE
Equipment for Nuclear Power Plants

Written procedures and responsibilities are
developed for the design and qualification of all RPS equipment.
This includes preparation of specifications, qualification proce-
dures, and documentation for RPS equipment. Standards manuals
are maintained containing specifications, practices, and proce-
dures for implementing qualification requirements and an auditable
file of qualification documents is available for review.

11. Regulatory Guide 1.97: Refer to Section 1.8 for
assessment of Regulatory Guide 1.97.

12. Regulatory Guide 1.100: Refer to Section 1.8 for
assessment of Regulatory Guide 1.100.

13, Regulatory Guide 1.105: Refer to Section 1.8 for
assessment of Regulatory Guide 1.105.

14. Regulatory Guide 1.118: Refer to Section 1.8 for
assessment of Regulatory Guide 1.118.

Regulatory Position C.5 for APRM:

With respect to conformance to position C.5, the
inherent time response of the in-core sensors used for APRM (fission
detectors operating in the ionization chamber mode) is many orders
of magnitude faster than the APRM channel response time require-
ments and the signal conditioning electronics. The sensors cannot
be tested without disconnecting and reconnecting to special
equipment.

7.2-56
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15B.3.5 Applicability of the Generic Analysis (Continued)

Applicability of the generic analysis is discussed in Reference 6.
The generic analysis is applicable to all initial core fueli load-
ing patterns developed and analyzed in accordance with Refer-
ence 6. As new design features are implemented, compliance
checks will be performed and documented to demonstrate the

applicability of the generic analysis.

15B.3-5/15B.3-6
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15D.1 INTRODUCTION

This section provides background information and defines the
objective, scope and content of Appendix 15D to the GESSAR II
238 Nuclea- Island submittal. Additional information on severe

accidents is contained in Appendix 15.E and References 5 and 6.

15D.1.1 Severe Accident Rulemaking Background

Following the accident at Three Mile Island, the NRC, in a
number of NUREG documents (References 1-3) indicated the
intent to conduct rulemaking activities to consider potential
future requirements for plant modifications and licensing
changes to address accidents beyond the current desig.

basis. In October, 1980, an Advanced Notice of Proposed
Rulemaking (ANR) was published in the Federal Register
indicating areas of NRC concern regarding severe accident
issues.

Since the ANR was published, a number of activities and
program directions have been pursued by the NRC relating to
severe accident issues. Most recently (Jana.ry, 1982) the

NRC Staff presented its approach regarding severe accident
issues to the NRC Commissioners. The documentation of the
NRC's proposed direction (Reference 4) specifies that a

viable approach to implement severe accident rulemaking on
future plants is to address severe accident issues on Standard
Plant dockets.

In response to the approach outlined in Reference 4, General
Electric is providing Appendix 15D to GESSAR II {0 address
severe accidents for the GE BWR/6 Mark III 238 Nuclear
island design.

132G1 15D.1-1
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15D.1.2 Objective, Scope and Content of Appendix 15D

The objective of Appendix 15D to GESSAR I1 is to provide a
summary of the key features, and a quantification of their
capabilities, of the 238 Nuclear Island which prevent or
minimize the effects of severe accidents. The quantifica-
tion of these capabilities is presented by means of a Proba-
bilistic Risk Assessment (PRA) which provides an analysis of

the probability and consequences of postulated severe accidents.

The technical content of Section 15D is presented in two
Sections == 15D.2 and 15D.3. 1In 15D.2 the features of the
238 Nuclear Island design which prevent severe accidents
from leading to core damage or which mitigate the effects of
severe accidents should core damage occur, are presented.
Plant improvements which are significant in reducing the
calculated plant risk are also identified. Section 15D.3
presents the comprehensive probabilistic risk assessment cf
the 238 Nuclear Island Design. A summary and conclusion to
Appendix 15D is provided in Section 15D.4.

The quantification of the accident prevention and mitigation
features of the 238 Nuclear Island design is provided in the
probabilistic risk assessment. From this analysis, it has
been concluded that no additional design changes beyond
those discussed in Subsection 15D.2.1 and Appendix 1A are
required. Furthermore, it is concluded that Appendix 15D
provides a basis to resolve severe accident issues for the
238 Nuclear Island design.

132G2 15D.1-2
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APPENDIX 15E
ADDITIONAL SEVERE ACCIDENT INFORMATION
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15.E.D INTRODUCTION

This section defines the objective, scope, and content of
Appendix 15.E to the GESSAR II 238 Nuclear Island submittal.

15.E.0.1 Objective, Scope and Content of Appendix 15.E

Appendix 15.E to GESSAR II provides additional information
to support the severe accident analyses presented in Appendix 15D,
and responds to requirements of the ‘evere accident policy state-
ment proposed by the Nuclear Regula.ory Commission to provide
information that goes beyond the analyses of Appendix 15D.

Appendix 15.E consists of seventeen parts arranged
cronologically in order of submittal. Sections 15.B.1, 158.2.4,
15.E.6, 15.E.12, and 15.E.13 contain responses to NRC requests
for additional information regarding the severe accident portion
of GESSAR II. Section 15.E.2 contains information submitted to
support resolution of the postaccident monitoring instrumentation
issue. Section 15.E.3 provides the GESSAR 1I responses to the
action plan for resclviny the containment design issues iderntified
by John Humphrey.

Section 15.E.5 contains the two volume report "Confirmatory
Soil-Stracture Interaction Analysis for GESSAR-II" in response to
Confirmatory Issue No. 3 of the GESSAR II Safety Evaluation Report.
Section 15.E.17 provides responses to reguests for additional
informatior resulting from the NRC review of this report. The
"GESSAR II Seismic Event Analysis" is provided in Section 15.E.7
in response to the NRC draft policy statement on Severe Accidents,
which requires the consideration of seismic and other external
events. The Seismic Event uncertainty analysis is presented in
Section 15.E.11. Section 15.E.8 contains the report "GESSAR II
Fire and Flood External Event Analysis," and Section 15.E.15
provides a qualitative evaluation of external event risk.

15.E.0-1
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Section 15.E.9 contains the GESSAR II internal event PRA
uncertainty analysis. This analysis provides the variability in
total internally-initiated core damage fregquency by propagation
of uncertainties through the fault and event trees in order to
estimate the frequency of radionuclide release.

The GESSAR II station blackout capab lity is documented in
Section 15.E.10. The assessed capability o more than ten hours
is based on plant design without the addit.on of the Ultimate
Plant Protection System (UPPS) and assumes credit for operator
actions that are straightforward and where means exist to enable

the operator to execute the action.

Section 15.E.14 contains a source term sensitivity study
which was performed to provide information on the impact of
variations of source term parameters from the base case values
used in the GESSAR II Probabilistic Risk Assessment.

Finally, Section 15.E.16 describes how the Nuclear Island

(NI)/Balance of Plant (BOP) interfaces are controlled in the
GESSAR I1I design.

15.E.0-2
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GE PROPRIETARY - provided under separate cover
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15.E.2 Justification of R.G. 1.97 Deviations in GESSAR II,
Section 1D

The following information is provided for each Deviation:

1. CESSAR Reference

2. Problem Statement - Key concerns with variable regarding
specifications in the guide

3, Deviation statement - GE position
4. Justification - key points supporting position

5. Supporting figures - GESSAR fijures marked to show subject
instrumentation or pertinent naterial. (figure numbers
shown in brackets [ )

15.E.2~1
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GESSAR 1II
Regulatory Guide 1.97 Assessment
Deviation Justification

Post Accident Monitoring
RG 1.97 (Rev. 2)

OPEN ITEMS ® Comply with RG 1.97, Rev. 2

e Justify each deviation

GESSAR II STATUS e Submitted Nov 1982

® 43 BWR variables assessed

10 - Applicant to address

15 - Justified with deviations

18 - Full compliance

® 3 design changes under review

15.E.2-2
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Regulatory Guide 1.97 Assessment

Deviation Justification

Post Accident Monitoring

Summary of

Justification of Deviations From Guide

Deviations

@ Alternate Variable

(6 variables)

e Alternate Range
(5 variables)

® Not Provided
(3 variables)

e Alternate
Category
(2 variables)

Variables

MSIV LCS press.
RHR HX temperature
SLC flow

Vent flow

LPCI flow

Cont. spray flow

RPV level
Cont. pressure
SP water level
DW air temp.

Incore temperature
Coolant radiation
Sump samples

DW sump level
SLC tank level

15.E.2-3

Basis

Meets intent of
guide

EPGs and human
factors task
analysis

Intent met by
other RG 1.97
variables

Back up variables
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GESSAR 1II
Regulatory Guide 1.97 Assessment
Neviation Justification

Variable: NEUTRON FLUX GESSAR Sections: 1D.2.3.1
PROBLEM See Next Page
DEVIATION New Systum Added

15.E.2-4
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GESSAR 1I
Regulatory Guide 1.97 Assessment
Deviation Justification

Design Changes Being Made
Wide Range Neutron Monitor

(WRNM)

PROBLEM - IRM/SRM drives & cabling not qualifiable

® Neeced for post accident reactivity
monitoring

“ Field maintenance

SOLUT1ON * 8 fixed incore detectors

- New electronics/cabling (qualified)

3 Existing displays (qualified)

STATUS & Prototype test starting

- Available 1984

15.E.2-5



GESSAR 11 22A7007
238 NUCLEAR ISLAND Rev. 21

GESSAR I1I

Regulatory Guide 1.97 Assessment

Deviation Justification

Variable: MSIV LCS Pressure GESSAR Section: 1D.2.3.21
relief 6.7-1a,b

PROBLEM €
L
L
DEVIATION L

JUSTIFICATION ®

Table 1 (R.G. 1.57) specifies LCS Pressure
(0-15" H20 or 0-5 psaid)

GESSAR is positive Leakage Control

Pressure is ambiguous because of
unpredictable leak rate

MSIV LCS FLOW considered as alternate
variable (FRS R607, FR3 R627)

Indication of high Flow (MSIV excess leakage)
or zero flow indicates system malfunction

15.E.2-6
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GESSAR I1

Regulatory Guide 1.97 Assessment

Deviation Justification

Variable:

PROBLEM

DEVIATION

JUSTIFICATION

RHR Heat Exchanger GESSAR Section: 1D.2.3.23
temperature
ref Figures 5.4-12a,b,c

RHR temperature recorder

(TRS R601) [Figure 5.4-12a] not
gualified (environmental or seismic)
Non-Essential Power used

RHR service water flow (Fl1 R602A,B)
[Figure 9.2-1a) considered an alternate
variable

Meets all category 2 regquirements

Positive indication of heat removal capability

15.E.2~9
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GESSAR 1I1I

Regulatory Guide 1.97 Assessment

Deviation Justification

Variable:

PROBLEM

DEVIATION

JUSTIFICATION

SLC Flow Ref: GESSAR Section: 1.D.2.3.25
Figure 9.3-5

No flow indication provided

Flow meter could cause flow blockage

SLC Pressure considered an alternate variable
(PI R600) [Figure 9.3-5]

Indicates proper system function
- higyh pressure indicates flow blockage
- erratic or low pressure indicates line break

Back up information available
- Squib valve position

- Neutron Flux

- SLC tank level

Qualification of indicator reguired
(change to essential MPL classification)

15.B.2-12
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GESSAR 1I
Regulatory Guide 1.97 Assessment
Deviation Justification

Variable: Vent Flow Rate GESSAR Section: 1D.2.3.34
(SGTS Common Vent)
Ref. Figure 6.5-1

PROBLEM @ No SGTS Flow monitor in design
(Isokinetic Probe provided by
applicant) [Figure 6.5-1]

DEVIATION e Damper position is an alternate
variable |[Figure 6.5-1]

JUSTIFICATION e Indication in control room [Figure 7A.3-9a]
@ Design flow rate may be used for release

assessment if isckinetic flows are
unavailable.

15.E.2-14
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GESSAR 11
Regulatory Guide 1.97 Assessment
Deviation Justification

Variable: LPCI Flow GESSAR Section: 1D.2.3.22
Ref. Figure 5.4-12

PROBLEM @ No Flow monitoring of LPCI Leg only (Loop A,B
only; Loop C is LPCI dedicated)
e RHR system flow provided [Figure 5.4-12a,c]

for all three loops

DEVIATION e For Loop A&B LPCI injection valve position &
RHR flow is alternate variable [Figure 5.4-12b]

JUSTIFICATION e Valve position sensors are qualified; indica-
tion in control room

® RPV water level is a backup variable

15.E.2~17
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GESSAR 11

Regulatory Guide 1.97 Assessment

Deviation Justification

Variable:

PROBLEM

DEVIATION

JUSTIFICATION

Containment Spray GESSAR Section: 1D,2.3.22
Flow
Ref: Figure 5.4-12

No flow monitor of Containment Spray only
RHR System (Loop A and B) flows
monitored [Figure 5.4-12a]

Containment Spray valve position
& RHR flow is alternate
variable [Figure 5.4-12b]

Valve position sensors are qgualified
indications in control room

Containment Pressure indication is back up
variable

15.B.2-21
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GESSAR 11
Regulation Guide 1.97 Assessment
Deviation Justification

Variable: RPV Level GESSAR Section: 1D.2.3.4
Ref: Figure 5.1-3

PROBLEM @ Mechanical Separation above wide
range not possible (single dome
reference pot) [Figure 5.1-3c]

e High water indication not a safety concern
(with good LB trips on High Pressure
Systems) (only needed for EPG contingency 3)

e Table 1 (R.G. 1.97) specifies range to
centerline of s:eam line

DEVIATION @ Alternate range for Category 1 indicc ion is
to top of wide range zone

JUSTIFICATION e Existing shutdown range is adequate to main
steam lines (meets category 3)

NOTE: Deviation assumes Enhanced Level
Instrument (ELI) to meet the intent
of R.G, 1.97.

15.E.2-24
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GESSAR 11
Regulatory Guide 1.97 Assessment
Deviation Justification

Variable:

PROBLEM

DEVIATION

JUSTIFICATION

Incore Temprature GESSAR Section: 1D,2.3.4

e No incore temperature measurement

@ Table 1 (R.G. 1.97, Rev. 2) specifies
incore thermocouples

e Table 1 (R.G. 1.97 praft 1, Rev. 3) specifies
incore temperature (considered pending
further development)

@ No diverse indication of core cooling
e Indication of inadequate core cooling required

(NUREG 0737 11.F.2) (approach to, onset,
recovery from)

® RPV water level measurement satisfies
requiements for core cooling indication

@ Enhanced water level (ELI) provides unambiguous
indication of approach to and existance of ICC
e EPG's provide operator actions to prevent ICC

® ELI Third division eliminates need for
diversity

@ ECCS Flow indication provides indication of

recovery from ICC. (NEDO 24708A Analysis
Supports)

15.E.2-25
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GESSAR 11
Regulatory Guide 1.97 Assessment
Deviation Justification

Design Changes Being Made
ENHANCED LEVEL INSTRUMENT (ELI)

PROBLEM Fuel zone non-safety
Ambiguous indication with conflicting channels

Poor accuracy under off-calibration
conditions

No diverse indication (inadequate core
cooling monitor) (Per NUREG 0737 I1I1.F.2)

SOLUTION 3 Class 1E mechanical divisions
Bottom core plate to above normal range
Compensation for:
- RPV pressure
- Drywell temperature
Alarms to prompt operator
- Boiling/flashing
= Channel mismatch
- Leaking equalizer or line break

STATUS Design defined
Commercially available
Other level system features
- Limited sensing line drop
- Orifices near drywell wall
- Non-safety high water level monitors

15.E.2-26
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GESSAR 11
Regulatory Guide 1.97 Assessment
Deviation Justification

Variable: Containment Pressure GESSAR Section: 1D.2.3.12
Ref: Figure 9.4-6

PROBLEM e Table 1 (R.G. 1.97) specifies 4 x Design
Pressure Range (= 60 psig)
e Existing Range is 2 x Design Pressure (= 30 psig)

@ Ultimate Containment Pressure is 58 psig
per BWR/6 PRA.

® No indication of Containment Failure

@ No recording of indication

DFVIATION e Existing range and method of indication is
adeguate
JUSTIFICATION - 35 hrs available before reaching top of

indicating range - time available to open
MSIV's or reestablish containment cooling.
[Table 18.2-3a]

- Trend information is useful, but not
essential to follow EPG's

POTENTIAL ® Change Design to 0-60 psig range
ALTERNATE
Change pressure indicators to recorders
(R.G, 1.97 Rev. 3 requires all category 1
channels to be recorded)

15.E.2-29
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GESSAR 1I
Regulatory Guide 1.97 Assessment
Deviation Justification

Variable: Suppression Pool GESSAR Section: 1D.2.3.9
Water Level

PROBLEM @ Table 1 (R.G. 1.97) specifies bottom of ECCS
Suction to 5 feet above normal for type ¢
[Figure 5.1-4a markup]

e Table 1 (R.G. 1.97) specifies top of vent to
top of wvier wall for type 4.

@ GESSAR Design covers 12 foot range to 6 ft 8"
above normal water level

DEVIATION The existing range is adeguate for expected
situations

JUSTIFICATION Re: Low End of Scale

- Upper Pool Dump initiates at 18'5" (raises
water level)

- High suppression pool level causes auto
transfer to pumps external to containment
to pool ( 20°'5")

- Lower tap risks fouling following SRV action
or vent clearing.

Re: High End of Scale

- Dry well sump level indicates wier overflow

- ADS causes =5' pool rise (within scale of
indication)

15.E.2-32
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GESSAR 11
Regulatory Guide 1.97 Assessment
Deviatin Justification

Variable:

PROBLEM

DEVIATION

Drywell Air GESSAR Section: 1D.2.3.18
temperature
Ref: Figure 9.4-5

e Table 1 (R.G. 1.97) specifies 440°F upper
range

® GESSAR Design is to 400°F [Figure 9.4-5]

The lower range is acceptable

JUSTIFICATION @ Highest post LOCA Drywell temperature

is 3 340° for a Main Steam Line
Break [Figure 6.2-12]

15.E.2-35
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GESSAR 11
Regulatory Guide 1.97 Assessment

Deviation Justification

Variable:

PROBLEM

DEVIATION

JUSTIFICATION

Coolant Radiation GESSAR Section: 1D.2.3.19

® No Instrumentation Provided

e Table 1 (R.G. 1.97) specifies radiocactivity
monitor of "Circulating Praimary Coolant" to
detect fuel cladding breach

e Table 1 (R.G. 1.97) range specified is & tech
spec limit (TSL) to 100 x TSL

@ Post accident sample system provides adequate
information

e Interference by N-16 and Co-60 may make
monitoring of TSL impractical or ambiguous

@ Significant fuel release would exceed 100 TSL
(100 TSL is not a public health risk)

® Post accident sample station identified gross
(Figure 1AB.l1-1la)
Gamma indication - indicates radiation of
circulating sample prior to sample.

15.E.2-38
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GESSAR II

Regulation Guide 1.97 Assessment

Deviation Justification

Variable:

PROBLEM

DEVIATION

JUSTIFICATION

Post Accident GESSAR Section: 1D.2.3,38
Samples
@ No sampling capability for Containment or

Auxiliary Building Sumps
Table 1, Note 17 (R.G. 1.97) specifies that

capability should be provided for Releas~®
Assessment, Verification or analysis.

Sump samples are not needed

Sumps are isolated (not a source of release)

RPV or suppression pool liquid samples provide
indication of extent of core damage

Process radiation monitors are used for
release assessment

Analysis of sumps would be ambiguous

15.E.2-40
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GESSAR 1II

Regulatory Guide 1.97 Assessment

Deviation Justification

Variable:

PROBLEM

DEVIATION

JUSTIFICATION

Drywell Sump Level GFSSAR Section: 1D.2.3.6
Ref: Figure 7.6-12c,d

Single Channel Sump Mon: toring Picovided in
design

Table 1 (R.G. 1.97) specifies category 1

-equirements (Redundant, qualified, station
standby power)

Category 3 {(commercial, single channel)
requirements are acceptable
Sumps isolated by accident

Backup indication to Drywell pressure and
radiation level

Early indication only

NOTE: Equipment Drain Sump modification is

being made

15.£.2-41
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GESSAR 1II
Regulatory Guide 1.97 Assessment
Deviation Justification

PROBLEM

SOLUTION

STATUS

Design Changes Being Made
DRYWELL SUMP MONITORS

@ No indication of drywell equipment drain
sump level

@ Indication of floor drain sump is non-safety,
single channel

e Justify single channel non-safety design
criteria (Cat. 3)
@ Add level monitor to equipment drain sump

(level and rate of change)

e Design complete

15.E.2-44
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GESSAR 11

Regulatory Guide 1.97 Assessment

Deviation Justification

Variable:

PROBLEM

DEVIATION

JUSTIFICATION

POTENTIAL
ALTERNATE

SLC tank level GESSAR Section: 1D.2.3.26
Ref: Figure 9.3-5

Single channel, commercial indication in
design

Table 1 specifies category 2 requirements
(qualified, reliable power)

Improved ATWS 3A design 1s narrow range
only

Air supply reliability not assured with
containment isolation

Present design is adequate

Back up variable to SLC r ressure

Air supply reliability is assured until isolated
air supply bleeds off [Figure $.3-5]
[Figure 9.3-2b]

Add category 3 differential pressure wide range
instrumentation

15.E.2-45
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GESSAR 11 22A7007
238 NUCLEAR ISLAND Rev, 21

GENERAL ELECTRIC ==~ GESSAR I1 -- ACTION PLAN

Action Plan 1

1. Issues Addressed

1.1 Presence of loral encroachments such as the TIP platform, the
drywell personnel airiock and the equipment and floor drain
sumps may increase the pool swell velocity by as much as 20
percent.

1.2 Loca) encroachments in the pool may cause the bubble break-
through height to be higher than expected

1.4 Piping impact loads may be revised as a result of the higher
pool swell velocity.

I1. Program for Resolution

1.+ Provide details of the one-dimensional analysis which was
completed and chowed a 20X increase in pool velocity.

2.+ The two-dimensional model will be refined by addition of a

. bubble pressure model and used to show the pool swell velocity
decreases near local encroactments. The code is a version of
SOLA.

3.+ The inherent conservatisms in the code and modeling assumptions
will be listed.

4.+ The modified code will be benchmarked against existing clean
pool PSTF data.

5.+ A recognized authority on hydrodynamic phenomena will be
retained to provide guidance on conduct of the analyses.

6. A discussion of the local encroachment effects on poo)
swell will be provider.

111. Schedule

Item 6 will be completed at the time of first application.

+ These results are generic in that they deal with analytical methods,
. data, or a combination of the two. The GGNS Action Plan response is
applicable, and this element is considered to be closed.

lSOE.3-1
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GENERAL ELECTRIC - GESSAR II - ACTION PLAN

Action Plan 2

I.

I1.

Issues Addressed

1.3 Additiona) submerged structure loads may be applied to submerged

structures near local encroachments.

Program For Resolution

1.

The results obtained from the two-dimensional analyses completed
as part of the activities for Action Plan 1 have been used to
define changes in fiuid velocities in the suppression pool

which are created by local encroachments. Supporting arguments
to verify that the results from two-dimensional analyses are
bounding with respect to velocity changes in the suppression
pool are given in the attached response.

The velocity fields generated in Action Plan Element 2.1 have
been reviewed. See the attached summary.

See the attached summary of design basis hydrodynamic loads.

15.E.3-2
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Action Plan 2 -- GENERAL ELECTRIC RESPONSE

1. Fluid Velocities
Additional loads may be applied to both submerged structures and the
poo) boundary due to the effect of local encroachments. These two
areas will be addressed separately:

A) Submerged Structure Loads

The results of the SOLA code analysis completed for Action
Plan Element 1.6 are used in this study. The velocity and
pressure fields throughout the pool are direct ouiputs of

the modified SOLAVOl. These changes in these fields may then
be used to calculate the changes in loading determined in
Action Plan Element 2.2

B) Pool Swell Boundary Loads

The present load definition specifies the pool swell boundary
load on the drywell wall to be the peak drywe')l presure. There
is a concern that the encroachment will increase the bubble
pressure and cause the bubble to be translated closer to the
containment wall, which will increase the pool boundary 'ocading
. on the containment wall. Pressure on the containment wall is a
direct output of the SOLAV code. The peol boundary load
definition on the contairment wall is pased on PSTF full scale
test data that has beer. correlated with SOLAV output. The PSTF
design value is 10 psid. The maximum containment wall pressure
is 97% of the PSTF design value. Thus, the encroachments do
not cause the boundary design loads for GESSAR Il to be exceeded.
Consequently, General Electric considers this issue closed.

2. Velocity Fields

The SOLA fluid velocity fields in the vicinity uf known submerged
structures in the GESSAR 11 suppression pool have been analyzed

for the unencroached and encroached cases. The maximum standard
acceleration drag forces were calcu'ated from the SOLAV velocity
fields near the SRV gquencher and ECCS piping. The sum of these

two maximum drag loads was found to be less than the standard drag
load calculated using a velocity of 32 ft/sec*. If the plant design
included submerged structures at or above the top vent and within

12 feet of the drywell wall, additional anaiysis would be required,
since the loads would be expected to exceed this envelope. GESSAR 11
does not have submerged stiructures in this area.

¥Based on current information, the minimum design criterion for submerged
‘ structures is a 32 ft/sec standard drag load.

15.8.3-3
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Action Plan 2 -- GENERAL ELECTRIC RESPONSE

3. Hydrodynamic Loads

The hydrodynamic loading on the submerged equipment in the
suppression pool due to structural encroachments has been found

to be less than “he load corresponding to the 32 ft/sec standard
drag velocity per Action Plan Element 2.2.
has been 1zed as the basis for comparisen with the design loads on

the existing submerged equipment.

22A7007
Rev, 21

This value (32 ft/sec)

The submerged equipment has been designed to the following standard

drag veloc ties:

wetwell Equipment

SRV ECCS RCIC
Quencher Suction Suction
a) Water jet loads 50 ft/sec 50 ft/sec 50 ft/sec
b) Air bubble loads 32 ft/sec 50 ft/sec 50 ft/sec
c) Pool swell loads 45 ft/sec 50 ft/sec 50 ft/sec
d) Pool fallback loads 35 ft/sec 50 ft/sec 50 ft/sec

A it can be seen from the table above, SRV quenchers, ECCS and RCIC
suctions have been designed to a standard drag velocity no ‘ess than 32
ft/sec. 1t can be concluded that they are adequately designed to with-
stand the hydrodynamic loading due to structural encroachments.

As for SRV, ECCS and RCIC discharge pipes and instrumentation, the

Applicant shall design this submerged equipment to withstand the hydro-
dynamic load’ng resulting from structure encroachment.

150503-‘
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GENERAL ELECTRIC -~ GESSAR II -- ACTION PLAN

Action Plan 3

; @ Issues Addressed

1.5 Impact loads on the HCU floor may be imparted and the HCU
modules may fail which could prevent successful scram if the
bubble breakthrough height is raised appreciably by local
encroachments.

II. Program For Resolution

1. The commitment of Action Plan 1 is expected to demonstrate by a
conservative analysis that the maximum impact on the HCU floor
due to encroachments is less than the existing design basis.
This issue will be resolved prior to the first applicant
reference to GESSAR 11.

15.B.3-5
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GENERAL ELECTRIC -- GESSAR Il -- ACTION PLAN

Action Plan 4

) i Issues Addressed

1.6 Local encroachments or the steam tunnel may cause the pooi
swell froth to move horizonta'ly and apply lateral loads to the
gratings around the HCU floo-.

I1. Program For Resolution

1. A bounding analysis for determining the horizontal liquid and
air flows created by the presence of the steam tunnel and HCU
floor has been performed. The forces imposed on the HCU floor
supports and grating were also calculated from this information.
See the attached summary.

- A For a statement on the HCU floor lateral load capability, see
the attached response.

15.E.3-6
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GENERAL ELECTRIC -- GESSAR II1 -- ACTION PLAN

Action Plan 5

1.

T

Issues Addressed

2.1

2.2

2.3

The annular regions between the safety/relief valve discharge
lines and the drywell wall penetration sleeves may produce
condensation oscillation (CO) frequencies near the drywell and
containment wall structural resonance fregquencies.

The potential condensation oscillation and chugging loads
produced through the annular area between the SRVDL and sleeve
may apply unaccounted for loads to the SRVDL. Since the SRVDL
is unsupported from the quencher to the inside of the drywell
wall, this may result in failure of the line.

The potential condensaticn oscillation and chugging loads
produced through the annular area between the SRVDL and sleeve
may apply unaccounted for loads to the penetration sleeve.

The loads may also be at or near the natural freguency of the
sleeve.

Program for Resolution

3.9

The existing condensation data will be reviewed to verify that
no significant frequency shifts occurred. The data will also
be reviewed to confirm that the amplitudes were not closely
related to acoustic effects.

GE intends to produce a generic SRVDL sleeve CO load
definition. The driving conditions for condensation
oscillation at the SRVDL exit will be calculated. Basec on
these calculations, existing test data will be used to
estimate the frequency and bounding pressure amplitude of
condensation oscillation at the SRVDL annulus exit. The new
load case, taken in combination with existing main vent CO
loads (CLR-basis), will then be compared, on an amplified
response spectrum (ARS) basis, to other existing loads to show
that existing load cases are bounding.

These results are generic in that they deal with analytical
methods, data, or a combination of the two. The GGNS Action Plan
response is applicable, and this elemert is considered to be
closed.

15.,E,3-9
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GENERAL ELECTRIC -- GESSAR II -- ACTION PLAN

Deleted

A detailed description of all hydrodynamic and thermal loads that
are imposed on the SRVDL and the SRVD. sleeve during LOCA blowdowns
is attached.

GESSAR II Appendix 3B will be modified by adding the following
paragraphs to Section 3BA.10.2:

(7) Applicant to provide SRVDL sleeve design which accommodates
loads created by steam flow through the annulus region.

(8) Applicant to provide definition of the external pressure loads
which the SRVDL enclosed by the sleeve can withstand.

The maximum lateral loads which could be applied to the sleeve by
phenomena analogous to the Mark I and Mark II downcomer lateral
loads will be defined.

Schedule

Item 7 will be completed at the time of first applicetion.

15;8. 3-10
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Action Plan 5 -- GENERAL ELECTRIC RESPONSE

4. SRVDL Loads

The hydrodynamic and thermal loads that are imposed on the SRVDL
and the SRVDL sleeve during LOCA blowdowns are listed below:

SRVDL Piping
a. Hydrodynamic Loads
1) Dynamic response due to SRV (ore, all, ADS) actuation
2) Horizontal! Vent Chugging/Condensation Osc’i(lation
3) Drag Loads due to Quencher Air Clearing
4) Vent Air Clearing Drag Loads
b. Thermal Loads

Therma)l loads on pipinn are based on 470°F maximum steam
temperature in the ent.re line.

SRVDL Sleeve

‘ a. Hydrodynamic Loads

1) Horizontal Vent Chugging/Condensation Oscillation
2) Drag Loads due to Quencher Air Clearing
3) Vent Air Clearing Drag Loads

b. Thermal Loads

Thermal loads are based on 350°F steam temperature inside the
sleeve.

15,E.3-11
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GENERAL ELECTRIC -- GESSAR II -- ACTION PLAN

Action Plan 6

' Issues Addressed

3.1 The design of the STRIDE plant did not consider vent clearing,

3.7

condensation oscillation and chugging loads which might be
produced by the actuation of the RHR heat exchanger relief
valves.

The concerns related to the RHR heat exchanger relief valve
discharge lines should also be addressed for all other relief
lines that exhaust into the pool.

II. Program for Resolution

:

The appropriate section(s) of GESSAR II will be revised to
specify the applicant to define all applicable dynamic loads
and to demonstrate that all relief valve lines will be
designed not to produce unacceptable loads on the containment
boundary, the relief valve line containment penetration,
submerged structures or safety related equipment. See
attachment.

The appropriate section(s) of GESSAR II will be revised to
specify the applicant to provide design/configuration of relief
valve lines which exhaust into the suppression pool. See
attachment.

15.B.3-12
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Action Plan 6 -- GENERAL ELECTRIC RESPONSE

General Electric will revise GESSAR II by adding the following
paragraphs to the appropriate section identified:

Section 5.4.7.2.3

The design and configuration of all safety related valve lines which
exhaust into the suppression pool shall be provided by the applicant.
The RHR System safety relief valves are to be designed to assure that
physical damage to the RHR System and containment/structure will not
result from dynamic loading associated with relief valve actuation.
Specifically, all RHR System relief valves, except RHR relief valves
E12-F055, that discharge to the suppression pool, discharge water.
Normal actuation of these relief valves is caused by small quantities of
water that either leak back from the reactor and/or result from thermal
expansion of water in the systems' lines. Since these actuation
conditions are characterized by pres-ure slowly approaching the relief
valve setpoint on discharge of small quantities of water, significant
water hammer and dynamic loads do not occur. The dynamic loading
associated with abnormal actuation of these relief valves caused by
spurious failure of the valves in the open position shall be provided by
the applicant.

RHR relief valve E12-F055 is provided to prevent overpressurization of
the RHR heat exchanger during the steam condensing mode (SCM). Actuation
of this relief valve would occur if it spuriously failed open or if the
steam pressure reducing valve E12-F051 failed open during the SCM and
steam would be discharged to the suppression pool. The dynamic loading
associated with actuation of valve E12-F055 cduring the SCM shall be
provided by the applicant.

Section 6.3.1.1.3

The design and configuration of all ECCS safety relief valve lines which
exhaust into the suppression pool shall be provided by the applicant.

A1l ECCS safety relief valves are to be designed to assure that physical
damage to these systems and containment/structure will not result from
dynamic loading associated with relief valve actuation. Specifically,
all ECCS relief valves, except RHR relief valve E12-F055 discussed in
Section 5.4.7.2.3, that discharge to the suppression pool, discharge
water. Normal actuation of these relief valves is caused by small
quantities of water that either leak back from the reactor and/or result
from thermal expansion of water in the systems' lines. Since these
actuation conditions are characterized by pressure slowly approaching the
relief valve setpoint and discharge of small quantities of water, signifi-
cant water hammer and dynamic loads do not occur. The dynamic loading
associated with abnorma)l actuation of these relief valves caused by
spurious failure of the valves in the open position shall be provided by
the applicant.

15,E.3-13
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GENERAL ELECTRIC -- GESSAR II -- ACTION PLAN

Action Plan 7

). Issues Addressed

3.2 The STRIDE design provided only nine inches of submergence
above the RHR heat exchanger relief valve discharge lines at
low suppression pool levels.

I1. Program for Resolution

The Program for Resolution of Action Plan Element 6.1 and 6.2 apply
to this item; accordingly, this issue is closed.

15.E.3-14
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GENERAL ELECTRIC -- GESSAR II -- ACTION PLAN

Action Plan 8

I.

I1.

Issues Addressed

3.4 The RHR heat exchanger relief valve discharge lines are

3.9

provided with vacuum breakers to prevent negative pressure in
the lines when discharging steam is condensed in the pool. If
the valves experience repeated actuation, the vacuum breaker
sizing may not be adequate to prevent drawing slugs of water
back through the discharge piping. These slugs of water may
apply impact loads to the relief valve or be discharged back
into the pool at the next relief valve actuation and apply
impact loads to submerged structures.

The RHR relief valves must be capable of correctly functioning
following an upper pool dump which may increase the
suppression pool level as much as five feet creating higher
back pressures on the relief valves.

Program for Resolution

The Program for Resolution of Action Plan Element 6.1 and 6.2 apply
to this item; accordingly, this issue is closed.

15,E.3-15
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GENERAL ELECTRIC -~ GESSAR II -- ACTION PLAN

Action Plan 9

I. Issues Addressed

3.6 If the RHR heat exchanger relief valves discharge steam to the
upper levels of the suppression pool following a design basis
accident, they will significantly aggravate suppression pool

temperature stratification.

I1. Program for Resolution

The Program for Resolution of Action Plan Element 6.1 and 6.2 apply
to this item; accordingly, this issue is closed.

15,E.3-16
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. GENERAL ELECTRIC -- GESSAR II -- ACTION PLAN

Action Plan 10

1. Issues Addressed

4.1 The present containment response analyses for drywell break
accidents assume that the ECCS systems transfer a significant
quantity of water from the suppression pool to the lower
regions of the drywell through the break. This results in a
pool in the drywell which is essentially isolated from the
suppression pool at a temperature of approximately 135°F. The
containment response analysis assumes that the drywell pool is
thoroughly mixed with the suppression pool. If the inventory
in the drywell is assumed to be isolated and the remainder of
the heat is discharged to the suppression pool, an increase in
bulk pool temperature of 10° may occur.

II. Program for Resolution

1.+ Complete analysis to quantify maximum bulk suppression pool
temperature increase produced as a resuit of an isolated
drywell pool.

+ These results are generic in that they deal! with analytical

methods, data or a combination of the two. The GGNS Action Plan
’ response is applicable, and this element is considered to be
closed.
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4.2 The existence of the drywell pool is predicated upon
continucus operation of the ECCS. The current Emergency
Procedure Guidelines require the operators to throttle ECCS
operation to maintain vessel level below level 8.
Consequently, the drywell pool may never be formed.

9.1 The current FSAR analysis is based upon continuous injection
of relatively cool ECCS water into the drywell through a
broken pipe following a design basis accident. The EPG's
direct the operator to throttle ECCS operation to maintain
reactor vessel level at about level 8. Thus, instead of
releasing relatively cool ECCS water, the break will be
releasing saturated steam which might produce higher
containment pressurizations than currently anticipated.
Therefore, the drywell air which would have been drawn back
into the drywell will remain in the containment and higher
pressures will result in both the containment and drywell.

II. Program for Resolution

1.+ Calculations will be submitted to demonstrate that failure to
form the drywell pool will not cause adverse consequences.
The calculations will quantify the variation of suppression
pool level without formation of the drywell pool and with
upper pool dump.

2.+ Interactions between ESF system operation and suppression pool
level will be reviewed to assure that higher suppression poo)
level will not degrade performance.

3.+ A realistic analysis of the effects of failure to recover the
drywell air mass will be performed. This analysis will
include the effects of containment heat sinks and the
mitigating effects of containment spray.

+  These results are generic in that they deal with analytical
methods, data, or a combination of the two. The GGNS Action Plan
response is applicable, and this element is considered to be
closed.
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4.3 A1l Mark III analyses presently assume a perfectly mixed
uniform suppression pool. These analyses assume that the
temperature of the suction to the RHR heat exchangers is the
same as the bulk pcol temperature. In actuality, the
temperature in the lower part of the pool where the suction is
located will be as much as 7%° cooler than the bulk pool
temperature. Thus, the heat transfer through the RHR heat
exchanger will be less than expected.

I1. Program for Resolution

1.+ A study will be completed to identify and quantify the major
conservatisms which have been used in the analyses of RHR
suppression pool cooling performance.

2.+ An assessment will be provided of the maximum difference which
could exist between the bulk suppression pool <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>