3.0 PQST-TMI REQUIREMENTS AND RECOMMENOATLONS

Shortly after the initial recovery phases following the March 28, 1979 inci-
dent at 1MI-2, various task forces and investigating groups were set up (both
inside and outside of the NRC) to make recommendat ions for plant design and
operating changes to ensure that a 1ML 2 type event or similar event does not
happen again. The requirements and recommendations from these task forces and
investigating groups were consolidated and documented in NUREG-0660, “NRC
Action Plan Developed as a Result of the TMI-2 Accident.® This NUREG does not
specifically address requirements for new plant designs, since at that time
the NRC directed its technical review resources to assuring the safety of
operating power reactors rather than the tssuance of new licenses or permits.

In mid-1980 the NRC staff initiated a program for Commission approval of a
course of action that would lead Lo the estab)ishment of Ml ¢ related re
quirements for pending construction permit applications. This program led to
the issuance of NUREG-0718, Revision 2, “*Licensing Requirements for Pending
Applications for Construction Permits and Manufacturing License,* which spec!-
fles those NRC Action Plan (NUREG-0660) items Lhat are required to be imple-
mented or committed to by a pending applicant prior to recelving a construc-
tion permit or a license to manufacture. In addition, the NRC has 1ssued a
revision to 10CFR 50.34, “*Contents of Applications; Technical Information, *
that essentially incorporates the post-TMI requirements of NUREG-0718 into
their regulations.

This revision to 10CFR 50.34 (which |s referred to as the CP/ML Rule) s writ-
ten such that it is applicable to construction permit and manufacturing
license applications pending at the effective date of the rule (\.e., February
16, 1982). HWowever,K the "Proposed Commission Policy Statement on Severe Accl-
dents and Related Views on Nuclear Reactor Requlation,* (48FRIGOIA, April 13,
1981) indicates that the requirements of the CP/ML Rule are also applicable to
new construction permit applications or reactivations. Therefore, applicable
post-TMI requirements of NUREG-0718/10CFR 50.34 and certain additional poten-
tia) requirements from the NRC Action Plan (NUREG-0660) are being addressed In
the WAPWR des'gn as indicated in the following sections.
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3.1 NUREG-0718/10CFR 50.34 (CP/ML RULE)

The following are the licensing requirements and WAPWR design responses for
. each NUREG 0718/10CHR 50.34 \tem thal Impacts or potentially impacts the WAPWR
design.

i

pPlant/Site Specific Probabilistic Risk Assessment

10CFR 50.34(£)(11(1)

*perform a plant/site specific probabilistic risk assessment, the aim of
which 1s to seek such improvements in the reliability of core and contain-
ment heat removal systems as are significant and practical and do not
impact excessively on the plant. *®

Qiscussion

Refer to Section 3.2 which has been devoted to the Inter-related (ssues of
probabilistic risk assessment, safety goal!, and severe accidents.

2. Auxillary Feedwater System Evaluation

10CFR 50.26(£)(1)(11)

sperform an evaluation of the proposed auxillary feedwater system (AFWS),

‘ to include: (A) a simplified AFWS reltability analysis using event-iree
and fault-tree logic techniques, (B) a design review of AFWS, and (C) an
evaluation of AtWS flow design bases and criteria.”

Qiscussion

A conventions! AFWS functions, 'n conjunction with a seismic Category |
water source, as an emergency system for the removal of heat from the

‘ primary system when the main feedwater system |5 not avallable. It alse
plays an important role in mitigating the effects of some design basis
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events (e.g., main feedwater 1ine breaks and some small break loss-of -
coolant accidents). Existing AFWS designs ho'ld the plant at hot standby,
or cool down the primary system to temperature and pressure levels at
which the low pressure residual heat removal system can operate. The AFWS
can also be used during normal plant startup and shutdown conditions.
AFWS designs usually consist of a combination of steam turbine-driven and
electric motor-driven pumps.

The WAPWR design 's somewhat different than a conventiona! two electric
motor -driven and one steam turbine-driven AFWS design.

The WAPWR design includes an emergency feodwaler system (LFWS) and o
startup feedwater system (SFUS). The EFWS '3 a4 safety system utilizing
four pumps; two electric motor-driven and two steam turbine-driven. The
EFWS functions similarly to a conventiona)l AFWS excep. that during norma)
plant startup/shutdown and hot standby the SFWS 15 utilized. The EFWS 1y
designed for such events as main steam 1ine breaks, main fesdwater line
breaks, steam generator tube ruptures, loss-of coolant accidents, loss of
al) AC puwer, and any other event in which the main and startup feedwater
systems are not avallable. The SIWS 15 a4 control grade system utilizing
one motor driven pump and provides feedwater during normal plant startup/
shutdown and hot standby. The SFWS s also started automatically during
reactor trips and other anticipated transients,

The purpose of requirement (A) above s to: (1) asses: the rellabiiity of
the AFWS design under various loss of feedwater transient conditions, with
particular emphasis being given to determining potential fallures that
could result from human errors, common causes, single point vulnerabiil.
ties, and test and maintenance outages, and (2) 'ncorporate design provi
stons and/or procedural actions as necessary Lo ‘mprove the AFWS rellabl)
Mty relative to the NRC generic AMWS rellabiiities published in NUNLG-
0811, “Generic tvaluation of Feedwater Transients and Small Break Loss
of Coolant Accidents in Westinghouse-Designed Operating Plants *
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Reactor Coolant Pump Seals

0GR 300601111

*Perform an evaluation of the potential for and ‘mpact of reactor coolant
pump sea! damage following small-break LOCA with loss of offsite power.
It damage cannot be preciuded, pravide an analysis of the Timiting small-
bresk LOCA with subsequent veactor coolant pump seal damaye *

Rlacusslon

WIthin the design bases of current wWestinghouse plant designs, the scenar-
1o postulated 'n this requiation does not present & problem. During ner-
mal operation, seal Injection from the chemical and volume control system
15 provided to coo) the reactor coolant pump seals and the component coel-
Ing water system provides flow te the thermal barrier heat exchanger to
1imit the heat transfer from the reactor coolant Lo the reactor coolant
pump Internals. In the event of & loss of offaite power the reactor coel-
ant pump motor '8 de -energiized, the diese) generators are automatically
startey, and component cooling water to the therma! barrier heat sschanger
and/or  seal Injection flow s automatically restored within seconds,
Cither of these cooling supplies s adequate tc provide seal cooling amd
prevent seal faltlure due 1o & Toss of offsite power.

In addition to the normal seal cooling provided 'n conventional designs,
the WARME design Inciudes upgraded sea' Injection capabliity which pro-
vides an alternate source of seal njection water to the reactor coolant
pumps during situations invelving the loss of both normal seal ‘njection
and therma! barrier cooling.  Sueh situations are beyond the postulated
loss of affsite power of the above requiation and ‘nvelve muitiple
fallyres/operator ervors or common mode fallures.  For the WAPWR design,
the addition of the upgraded seal Injection capabl!iity provides odded
assurance of matntaining seal Injection coaling
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WAPWR Response

In relation to this regulation, normal reactor .oolant pump seal injection
for the WAPWR design is adequate and no additional evaluations will be

performed.
Automatic PORV Isolation System
10CFR L34(F) (1) (v

“perform an analysis of the probability of a small-break LOCA caused by a
stuck-open PORV. If this probability is a significant contributor to the
probability of small-break LOCA's from all causes, provide a description
and evaluation of the effect on small-break LOCA probability of an auto-
matic PORV isolation system that would operate when the reactor coolant
system pressure falls after the PORV has opened.”

isc ion

General Design Criterion 14, “Reactor Coolant Pressure Boundary," of
Appendix A to 10CFR Part 50 requires that the reactor coolant pressure
boundary be designed, fabricated, erected, and tested to have an extremely
low probability of abnormal leakage, rapidly propagating failure, and
gryss ruptuyre. Historically, the application of this criterion has
smphasized the integrity of passive componen:s in the reactor coolant
system, such as the reactor vessel and the piping, however, this criterion
also applies to the valves that provide isolation for the system.

The primary purposa of pressurizer relief and safety valves is that they
operate in conjunction with the reactivity control system to 1imit system
overpressure during anticipated operational transients or accidents. The
pressurizer relief valves are not part of ASME Code requirements for over-
pressure protaction and, therefore, they can be and are isolatable with
remote-operated block valves. The consequence of the failure of the pres-
surizer relief valves to close is the loss of coolant and depressurization

WAPWR-RC 3.1-5 NOVEMBER, 1983
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of the reactor system. This consequence can be mitigated if the remote-
operated block valves are closed either automatically or by operator
action.

The purpose of this requirement is to evaluate (using probabilistic tech-
niques) the benefit of 1incorporating an automatic pressurizer PORV isola-
tion system.

westinghouse (in support of the Westinghouse Owners Group) has performed
an evaluation of the btenefit of incorporating an automatic pressurizer
PORY isolation systeam for conventional plant designs. This evaluation
(which is documented in WCAP-9804, "Probabilistic Analysi. and Operational
Data in Response to NUREG-07/37 item [1.X.3.2 for Westinghouse NSSS
Plants®) concluded that such a system should not be required. This con-
clusion was primarily based on the reduction of the already small PORY
LOCA probability due to implementation of changes to plant designs subse-
quent to the TMI-2 event. These changes include both modifications which
make PORV challenges less likely and changes in hardware, procedures, and
training which provide assurance that the function of PORV isolation will
be reliably performed by operator action. As further justification of

this conclusion, failure to isolate sturk-open PORVs has been analyzed and
the results predict no core uncovery.

The WAPWR also contains several design features which will minimize chal-
lenges to the PORVs. First, the charging pumps are independent of the
safety injection system and second, the sizing of the pressurizer is such

that the PORVs will not open even under a full load rejection.

In regard to the WAPWR design, Westinghouse is further evaluating the
benefits of an automatic low pressure closing feature for the pressurizer
block valves. This feature is being considered in the overall design in
accordance with safety-grade cold shutdown and overpressure protection
requirements. Inclusion or exclusion of this feature will be completely
documented and justified during the licensing process for the WAPWR design.

WAPWR -RC 3.1-6 NOVEMBER, 1983
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Hydrogen Control Systems Evaluation
10CFR 50.34(f)(1)(xi1

“Perform an evaluation of alternative hydrogen control systems that would
satisfy the requirements of paragraph (F){2)(ix) of this section (50.34).
As a minimum inciude consideration of a hydrogen Ignition and post-
accident inerting system. The evaluation shall include: (A) a comparison
of costs and benefits of the alternative systems considered, (B) for the
selected system, analyses and test data to verify compliance with the
requirements of (f)(2)(ix) of this section (40.34), and (C) for the
selected system, preliminary design descriptions of equipment, function,
and layout."

Discussion

Refer to item i4 of this section for a discussion of this requirement in
conjunction with the requirements of 10CFR 50.34(fF)(2)(1x).

Simulator Capability

10CFR 50.34(fF)(2)(1)

"provide simulator capability that correctly models the control room and
includes the capability to simulate small-break LOCA's."®

Discussion

Beyond the above regulation, 10CFR Part 55, Appendix A, "Requalification
Programs for Licensed Operators of Production and Utilization Facilities,"”
permits and encourages the use of simulators for operator training. This
is due to the undesirability of imposing additional challenges to the
plants protective features that would result if the actual plant is used

for training operators to respond to accidents.

PWR-RC 3.1-1 NOVEMBER, 1983
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The purpose of this NRC requirement is to: (A) require simulator capabil-
ity, and (8) ensure that the proposed simulator capability for training of
operators is performed on a simulator that correctly models the actual
plant specific control room design and has the capability to accurately
simulate a small-break LOCA.

In addition, the NRC has fissued Regulatory Guide 1.149, “Nuclear Power
Plant Simulators for Use in Operator Training," which basically endorses
ANSI/ANS 3.5-1981, “Nuclear Power Plant Simulators for Use in Operator
Training," and describes a method acceptable to the NRC staff for specify-
ing the functional requirements of a nuclear power plant simulator to be
used for operator training.

WAPWR Response '

This requirement does not impact the WAPWR design. Simulator capability
is the responsibility of each utility utilizing the WAPWR design.

7. Plant Procedures

10CFR 50.34(fF)(2)(i1)

"gstablish a program to begin during construction and follow into opera-
tion, for integrating and expanding current efforts to improve plant pro-
cedures. The scope of the program shall include emergency procedures,
reliabiiity analyses, human factors engineering, crisis management, opera-
tor training, and coordination with INPO and other industry efforts.®

Discussion

The area of operating procedures has received great attention as a result
of the TMI-2 event. This attention stems from certain opinions that the
severity of the [Ml 2 event might have been significantly reduced if the

WAPWR-RC 3,1-8 NOVEMBER, 1983
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operating procedures were better written (human engineered and supported
by appropriate analyses) and if the operators were better trained in the

use of the procedures.

Since the TMl-2 event there have been extensive industry efforts under-
taken to improve emergency operating procedures and their wuse. For
example, Westinghouse (in support of the westinghouse Owners Group) nas:
(A) reviewed. and revised the generic Westinghouse Emergency Response
Guidelines as a result of new small-break LOCA analyses, inadequate core
cooling analyses, transient and accident analyses, discussions with the
NRC (and subsequent NRC reviews), and inputs from utilities, (B) estab-
lished a program for additional inputs or revisions to the generic Emer-
gency Response Guidelines as a result of ongoing efforts, and (C) initiat-
ed a human factors test of the new Emergency Response Guidelines to deter-
mine any problem areas in an operating environment.

As one would expect, these efforts to date have been focused on current-
day operating and near-term operating plants. The NRC concern that
resulted in the above requirement is that programs for the continued
improvement of plant operating procedures should be pursued and coordin-
ated with other industry efforts (e.g., INPO) and other post-TMl related
improvements (e.g., safety parameter display systems) in relation to new

applications.

Although the generic Westinghouse Emergency Response Guidelines have
undergone extensive review and revision since the TMI event and are
believed to be a well defined and analytically supported basis for the
development of plant specific operating procedures, the current generic
quidelines are not expected to be totally appiicable to the WAPWR design
as a result of differences from conventional designs.
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WAPWR Response

An important aspect of the WAPWR design is to allow the experienced gained
in the development of the generic Emergency Response Guidelines to influ-

ence the design of specific WAPWR systems.

Specific task analyses will be performed for the WAPWR design at an early
«nough time in the development program to allow interaction with the

design process such that any design improvements identified can be
factored into the WAPWR systems.

For licensing purposes Westinghouse will outline a program for emergency
response guideline development prior to receiving a preliminary design
approval for the WAPWR design. Prior to issuance of a final design
approval (and in a timely manner that permits verification, possible NRC
review, and possible operator training) Westinghouse will develop the
actual WAPWR Emergency Response Guidelines.

8. Control Room Design

10CFR 50.34(f)(2)(111)
“provide, for Commission review, a control room design that reflects
state-of -the-art human factor principles prior to committing to fabrica-

tion or revision of fabricated control room panels and layouts."

Discussion

General Design Criterion 19, "Control Room," ot Appendix A to 10CFR Part
50 requires that a control room be provided from which actions can be
taken to operate the nuclear power unit safely under normal conditions and

to maintain it in a safe condition under accident conditions.
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For current-day operating plant licensees and applicants, this item is
being implemented as a detailed review of their control room designs with
the purpose of correcting weaknesses 1o improve the ability of control
room operators to prevent accidenls or cope with accidents if they occur.
The NRC has issued guidance for performing control room design reviews in
the form of NUREG-0700, *Guidelines for Control Room Design Reviews."

NUREG-0700 is written specifically for existing control room designs and
new guidance or criteria may be issued in the future for new control room

designs.

Again for existing control room designs, the NRC has issued draft accep-
tance criteria for control room design reviews which is documented in
NUREG-0801, “Evaluation Criteria for Detailed Control Room Design
Review." NUREG-0801 includes guidelines for the organizational structure
and personnel qualifications for performing control room design reviews as
well as guidelines for the actual review process and results documenta-
tion.

This requirement, as written, simply states that the control room design
must be submitted to the NRC for review prior to fabrication. Inherent
with this requirement is that it must be demonstrated to the NRC that the
control room design meets appiicable licensing criteria (e.g., human
factors engineering, new instrumentation requirements, etc.).

Key to the overall issue of ensuring a good control room design is the
fact that there are numerous current-day licensing issues that impact the
control room design. The NRC has indicated through NUREG-0737, Supplement
1, "Requirements for Emergency Response Capability," that these require-
ments (including the safety parameter display system, Regulatory Guide
1.97 instrumentation, emergency operating procedures, etc.) should be
integrated with respect to the overall enhancement of the operators abili-
ty to comprehend plant conditions and cope with potential emergencies.

WAPWR -RC 3.1-1N NOVEMBER, 1983
0060e:1



WAPWR Response

The WAPWR satety analysis report will include a section or chapter des-
cribing the control room design and its conformance to applicable
criteria.

The overall control room design for the WAPWR will integrate the require-
ments of this regulation concerning human factors principles with the
requirements of the various regulations concerning control room instrumen-
tation (e.g., the instrumentation required by items 9, 10, 21, 22, and 23
below).

9. Safety Parameter Display Syslem

10CFR 34(f iv

"Provide a plant safety parameter display console that will display to
operators a minimum set of parameters defining the safety status of the
plant, capable of displaying a full range of important plant parameters
and da*a trends on demand, and capable of indicating when process limits
are being approached or exceeded."

Discussion

The purpose of the plant safety parameter display console (or safety para-
meter display system) is to provide a concise display of critical plant
variables to control room personnel in order to assist them in rapidly and
reliably determining the safety status of the plant. Although not speci-
fically mentioned in the above regulation, the NRC is recommending that
the licensce consider duplication of the safety parameter display console
displays in the onsite technical support center and the near-site emer-
gency operations facility to improve the exchange of information between
these facilities and the control room and assist corporate and plant man-
agement in the decision-making process.

WAPWR -RC 3.1-12 NOVEMBER, 1983
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In general, this requirement is no different from that currently being
implemented by operating plant licensees and applicants in response to
NUREG-0737, Supplement 1, "Requirements for Emergency Response Capabil-
ity.* For certain operating plant licensees and applicants the Westing-
house designed plant safety status display system, as described in
WCAP-9725 (including Supplement 1), "Westinghouse Technical Support
Complex,* is being installed in the onsite technical support center and
the nearsite emergency operations facility as well as the control room to
satisfy this requirement.

The NRC has also issued NUREG-0696, "Functional Criteria for Emergency
Response Facilities,® which provides certain guidance information for the
implementation of a safety parameter display system. In addition, the NRC
has issued draft human factors acceptance criteria for safety parameter
display systems which are documenied in NUREG-0835, “Human Factors tvalu-
ation Criteria ror Safety Parameter Display Systems.”

WAPWR Response

The human factors principles applied to the WAPWR control room design
require that a task analysis be performed, and the output from this task
analysis will determine the nature of the safety status display. Control
room instrumentation for the WAPWR design will be fully integrated with
other control room requirements as discussed in item 8 above.

During the licensing process for the WAPWR design, Westinghouse wil)
demonstrate the level of conformance of the WAPWR design to the NRC
guidance documented in NUREG-0737 (Supplement 1), NUREG-0696 and NUREG-
0835 and/or other applicable documents.
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10. Safety System Status Indication

10CFR 50.34(f)(2)(v)

"provide for automatic indication of the bypassed and operable status of
safety systems."

Discussion

10CFR 50.55a(h) requires that protection systems meet the reguirements set
forth in 1EEE Standard 279-1971, *Criteria for Protection Systems for
Nuclear Power Generating Stations." Section 4.13 of [EEE Standard
279-1971 requires that, if the protective action of some part of the
protection system has been bypassed or deliberately rendered inoperative
for any purpose, this fact shall be continuously indicated in the control
room.

The intent of this requirement is to provide the operator with an auto-
matic indication of the bypassed or inoperable status of systems and
components that perform a function important to safety in accordance with
Requlatory Guide 1.47, “"Bypassed and [noperable Status Indication for
Nuclear Power Plant Safety Systems." It should be noted that Regqulatory
Guide 1.47 does permit certain limited use of manual activation of
system-level indicators.

The NRC has also issued Branch Technical Position ICSB 21, "Guidance for
Application of Regulatory Guide 1.47," which provides (as its title
suggests) additional NRC guidance for implemtation of Regulatory Guide
1.47.

Westinghouse has developed a bypassed and inoperable status indication
system as part of the overall Westinghouse designed technical support
complex. This system is described in WCAP-9725 (including Suppliement 1),
"Westinghouse Technical Support Complex," and is currently being instalied

-RC 3.1-14 NOVEMBER, 1983



—

{ §

by certain utilities in their onsite technical support centers as well as
their control rooms. The Westinghouse bypassed and finoperable status
indication system provides primary status display of the systems compris-
ing the engineered safety features and supporting displays of individual
components within each system or subsystem.

WAPWR Response

A bypassed and inoperable status indication system will be included in the
WAPWR control room design. The specific nature of this system will be
determined from the task analysis described in item 9, above. Control
room instrumentation for the WAPWR design will be integrated with other
control room instrumentation requirements as discussed in item 8 above.

During the licensing process for the WAPWR design, Westinghouse will
demonstrate the level of conformance of the WAPWR design to the NRC
regulatory positions and acceptance criteria documented in Regulatory
Guide 1.47 and Branch Technical Position ICSB 21.

Reactor Coolant System High Point Vents

TOCFR 50.34(f)(2)(vi)

“provide the capability of high point venting of noncondensible gases from
the reactor coolant system, and other systems that may be required to
maintain adequate core cooiing. Systems to achieve this capability shall
be capable of being operated from the control room and their operation
shall not lead to an unacceptable increase in the probability of loss-of -
coolant accident or an unacceptable challenge to containment integrity."

WAPWR -RC 3.195% NOVEMBER, 1983
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Discussion

10CFR 50.46(b)(5) requires that after any calculated successful initial
operation of the emergency core cooling system, the calculated core temp-
erature shall be maintained at an acceptably low value and decay heat
shall be removed for the extended period of time required by long-lived
radiocactivity remaining 1in the core. Additionally, General Design
Criterion 35, "Emergency Core Cooling," of Appendix A to 10CFR Part S0
requires that a system to provide abundant emergency core cooling shall he
provided. The system safety function shall be to transfer heat from the
reactor core following any loss of reactor coolant at a rate such that:
(A) fuel and clad damage that cuuld interfere with continued effective
core cooling is prevented, and (B) clad metal-water reaction is limited to
negligible amounts.

During the TMI-2 accident, a condition of low water level in the reactor
vessel and finadequate core coolirg existed and was not rectified for a
long period of time. The resultant high core Llemperatures produced a
metal-water reaction with the subsequent production of significant amounts
of hydrogen. The collection of noncondensible gases impaired natural cir-
culation cnoling capability. Additionally, the collection of nonconden-
sible gases limited reactor coolant pump operaticnal capability because of
coolant voids in the system occupied by the gases. Even when reactor
coolant pump operation was possible, the installed plant venting system
was capable of removing the noncondensible gases only through an extremely
slow process. |

The purpose of this requirement is (o provide for the capability of reac-
tor coolant system high point venting of noncondensible gases collected in

the system in order to allow satlsfactory long term core cooling.

The above 10CFR 50.34 regulation must be considered in conjunction with
the recent requirements of 10CFR 50.44(c)(3)(i1i11). This regulation, which
is part of the NRC interim requirements related to hydrugen control, also
mandates the installation of high point vents.
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"To provide Iimproved operational capability to maintain adequate core
co00ling following an accident, . . . each light-water nuclear power reac-
tor shall be provided with high point vents for the reactor coolant
system, for the reactor ves-el head, and for other systems required to
maintain adequate core cooling if the accumulation of noncondensible gases
would cause the loss of function of these systems. (High point vents are
not required, ﬁouever. for the tubes in U-tube steam generaters.) The
high point vents must be remotely operated from the control room. Since
the vents form a part of the reactor coolant pressure boundary, the design
of the vents and associated controls, instruments and power sources must
conform to the requirements of Appendix A and Appendix B8 of this part
(10CFR Part S0). In particular, the vent systei shall be designed tou
ensure a low probability that: (A) the vents will not perform their safe-
ty functions, and (8) there would be inadvertent or irreversible actuation
of a vent. Furthermore, the use of these vents during and following an
accident must not aggravate the challenge to the containment or the course
of the accident.*

Reactor coolant system high point venting for Westinohouse designs Is
limited to the reactor vessel and pressurizer. This requirement s no
different than that currently implemented or being implemented by operat-
ing plant licensees and applicants. In general, operating plant )licensees
have inttalled add-on reactor vessel and pressurizer venting systems.
certain operating plant applicants have incorporated design modifications,
prior to the TMI-2 event, related to safety-grade cold shutdown capability
that include the addition of a safety-grade reactor vessel head venting
system and a safety-grade upgrade to the pressurizer venting path (i.e.,
power -operated relief valves and block valves). Therefore, Westinghouse
plants designed with safety-grade cold shutdown capability were not
impacted by these requlations.
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WAPWR Response

Safety-grade cold shutdown capability, including safety-grade reactor
vessel and pressurizer venting paths to the pressurizer relief tank, are

incorporated in the WAPWR design.

12. Plant Shielding

10CFR 50.34(f)(2)(vii)

*Perform radiation and shielding design reviews of spaces around systems
that may, as a result of an accident, contain TID-14844 source term radio-
acti&o materfals, and design as necessary to permit adegquate access to
important areas and to protect safety equipment from the radiation envir-
onment . *

0iscussion

10CFR Part 20 and General Design Criteria 19, 60, and 64 of Appendix A to
I0CFR Part 50 require the control of radiation exposure associated with
plant operations. General Design Criterion 4, “"Environmental and Missile
Design Bases," requires that systems and components important to safety be
designed to accommodate the environmental conditions associated with
accidents.

After an accident in which significant core damage occurs, the radiation

source terms may approximate those of Regulatory Guide 1.4, “Assumptions
Used for Evaluating the Potential Radiological Consequences of a Loss-of -
Coolant Accident for Pressurized Water Reactors." In addition, systems
that were not designed to contain large radiation sources may become
highly radiocactive. The resulting radiation fields may make it difficult

to effectively perform accident recovery operations or may impair safety
equipment. Currently, Westinghouse is participating in the NRC/nuclear
industry effort to more accurately define the source terms based upon the
information obtained as a result of the TMI incident.
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‘ The purpose of this requirement is to facilitate post-accident operations
using systems that may contain abnormally high levels of radioactivity and
to ensure that safety equipment in proximity to the resulting radiation
fields is not unduly degraded.

Current NRC guidance for performing radiation and shielding design reviews
is detailed in Item II.B.2 of NUREG-0737, *Clarification of TMI Action
’ Plan Requirements.* Basic in this guidance is that the reviews should
identify the location of vital areas and equipment (such as the control
room, onsite technical support center, sampling station and sample anal-
ysis area, containment isolation reset control area, security center,
radwaste control stations, emergency power supplies, motor control
centers, and instrument areas) in which personnel occupancy may be unduly
limited or safety equipment may be unduly degraded by the radiation fields |
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