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ABSTRACT

The Westinghouse Owners Group has completed a major development program
in Severe Accident Management. This program draws on all presently available
sources of information in the field, including NRC, NUMARC and EPRI
programs, plant specific Individual Plant Examinations and Probabilistic Safety
Assessments, and on other international activities. The program has developed
a full set of "Severe Accident Management Guidance" ("SAMG") applicable to
Westinghouse and Westinghouse licensee PWR plant. The SAMG enhances the
capabilities of the plant emergency response team for accident sequences that
progress to fuel damage, and therefore beyond the range of applicability of
present guidance in the form of Emergency Operating Porcedures.

Since the first draft ofSAMGs was transmitted officially to the WOG members
and the NRC in July 1993, many activities have been carried out by the
different organizations involved, and although no significant changes to the
SAMG structure have resulted from these activities, several enhancements have
been included, mainly from the comments recorded during the generic SAMG
validation exercise at the Point Beach plant. With the issue in June 1994 of the
revision 0 SAMG, some plants in the U.S. and abroad are already implementing
plant specific guidelines. This paper provides an overview of the SAMG
package, and also describe the most important comments and feedback from the
validation and review efforts.
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1. Accident Management

The term accident management refers to the overall range of capabilites of the
plant to both PREVENT and MITIGATE accident situations. Thus accident
management has always been practiced by the industry, and regulated by the
national regulatory bodies. It has gone through many phases in which the scope
and depth of formal programs are enhanced. For example, a significant effort
was undertaken following the Three Mile Island Accident (Emergency
procedures, control room reviews and upgrades, equipment and emergency plan
enhancements). However, these past in-plant enhancements have been limited
to conditions up to limited core damage. The focus is on preventing an accident
from progressing to core damage; not enough was known about post-core
damage conditions to develop enhancements in this area. The goal of Severe
Accident Management is to extend formal accident management considerations
to the post-core damage phase of an accident. This can be thought of as filling
a gap between the emergency operating procedures, and the site emergency
plan.

2. Severe Accident Management Guidelines - SAMGs

The purpose of SAMGs is to provide a structured guidance to identify the
actions needed to stabilize the plant and return it to a controlled condition
following an incident involving significant core damage.

If an incident occurs at the plant which causes an automatic safeguards
actuation (reactor trip or safety injection actuation), current guidance is
provided by the Emergency Operating Procedures (EOPs). The EOPs are used
by the operating shift in the control room, and they provide proceduralized
instructions which define the actions to be taken by the operators in order to
recover the plant from the incident. The entire purpose of EOPs is to recover
the plant before core damage occurs. They put top priority on preventing or
delaying the onset of core damage. Under most circumstances, the operators
will be successful in recovering the plant, using the EOP guidance, without the
occurrence of core damage. If, however, they are not successful, and core
damage does occur, then at most plants there is currently no structured
guidance provided to select appropriate mitigative strategies. EOPs, with their
emphasis on prevention of core damage, may not be appropriate once core
damage has occurred. Whilst some of the actions defined in the procedures may
still apply, others may not, and the EOP does not address the priority of
maintaining the fission product boundaries intact once fuel damage has begun.
The purpose of SAMGs is to provide this guidance.
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3. The Westinghouse Owners Group SAMGs

The Westinghouse Owners Group ("WOG") has implemented a major
development program in Severe Accident Management. This program draws on
all presently available sources of information in the field. These sources include
NRC, NUMARC and EPRI programs, plant specific Individual Plant
Examinations (IPEs) or Probabilistic Safety Assessments (PSAs), and
international activities (such as the development of the "beyond ERGs" or
"BERG" in Sweden) [l]-[7]. The program has developed a full set of "Severe
Accident Management Guidance" ("SAMG") for generic Westinghouse PWR
plant.

The SAMG enhances the capabilities of the plant emergency response team for
accident sequences that progress to the point where the present guidance may
not be fully applicable. Present formalized guidance consists primarily of
Emergency Operating Procedures (EOPs) for the control room staff and the Site
Emergency Plan (E-Plan) for the technical support staff and utility management
response to the accident. The control room guidance provides detailed specific
instructions for response to accident conditions up to, and including, some
overheating of the core due to inadequate core cooling. The E-plan provides
information concerning technical support staff and utility management
responsibilities and duties in the event of an accident. Many PWRs use EOPs
which are based on generic Emergency Response Guidelines (ERGs) developed
by the WOG in response to the NUREG-0737 post-TMI requirements for
symptom based procedures. The remainder of the guidance is plant specific
and in some respects varies considerably from plant to plant. Thus, the WOG
SAMG is designed to fill the void between the EOPs and the E-Plan with
respect to formalized guidance.

The WOG SAMG contains SEVERE Accident Management Guidelines that are
designed to interface with both the ERGs and the various features of utility E-
Plans. The SAMG is designed for use by the plant technical support staff
(primarily located in the Technical Support Center).

4. SAMG Overview

Once conditions indicating a severe accident is in progress have been detected,
use of the EOPs is terminated, and a transition to the SAMG is made. Once
transition to the SAMGs is made, the EOPs are no longer used and there is no
return to the EOPs. The SAMG package is fully self contained.
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Although two control room guidelines are provided, the main part of guidance
is for use in the Technical Support Center (TSC), and includes TSC SAMG
Diagnostics, TSC Severe Accident Management Guidelines and TSC SAMG
Exit Guidance. The TSC diagnostics consist of two parts: a flow chart for
diagnosis of plant status in relation to a controlled stable condition and a status
tree for diagnosis of ongoing fission product releases and challenges to fission
product boundaries. The diagnostic flow chart specifies the key parameters to
be monitored and controlled during a severe accident. It provides for continual
periodic monitoring of each key parameter until all parameters are at a point
where the plant can be declared to be in a controlled stable state. The
diagnostic flow chart considers all severe accident phenomena which may
challenge fission product boundaries. If the value of a particular parameter is
above that defined for a controlled stable state, the TSC is directed to evaluate
the need to implement strategies to bring the parameter to a controlled stable
condition. The Severe Challenge Status Tree diagnostic contains 5 key plant
parameters which must be monitored on a regular basis to determine if their
value exceeds a setpoint which indicates that a more serious condition exists.
The severe challenge status tree is monitored in conjunction with the diagnostic
flow chart and the evaluation of strategies identified by the flow chart
diagnostics. If a setpoint value in the severe challenge status tree is exceeded,
all other actions are terminated and a severe accident management strategy must
be implemented immediately to deal with the more serious condition. As in the
case of the diagnostic flow chart, a priority amongst the severe challenges in
the status tree has been established.

Both the diagnostic flow chart and the status tree identify specific Severe
Accident Management Guidelines which are appropriate for a given key
parameter. Each of these Guidelines contains one or more strategies which
might be used to respond to that parameter. The guidelines present a method
for the systematic, logical evaluation of the possible strategies that might be
used to respond to a given challenge. Each of the guidelines helps the TSC
staff answer four important questions:

* Is implementation of a strategy possible with the current plant
configuration?

* What is the balance between the potential positive and negative impacts
associated with implementing a strategy?

* How does one determine if the strategy has been successfully
implemented?

* What are the long term concerns associated with implementation of a
strategy?
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"Computational aids" are also provided to aid the TSC staff in performing both
the diagnostics and in answering certain aspects of the questions posed in each
of the guidelines. These computational aids are generally in the form of plots
of two or three variables. They have been designed to be efficient and simple
to use, requiring no computer capabilities.

5. Program Status, Implementation and Applicability

The draft WOG SAMG was completed and submitted to the NRC for review
in mid-1993. NRC review was completed by February 1994 and in January
1994 a SAMG validation program was performed at the Point Beach plant in
the U.S. The lessons learned from the validation exercise and the feedback and
inputs from the various review cycles have been incorporated into the generic
"rev. 0" SAMG which were issued in June 1994, and will form the basis for the
plant specific SAMG implementation. In November 1994, the Nuclear Energy
Institute (NEI) issued a that U.S. plants will implement plant specific SAMG
based on this material during 1994 and 1995. Some plants are already in the
process of implementation.

The implementation of the generic SAMGs at a plant is performed in two steps.
Phase 1 involves the setting up of a plant specific data base. This activity is
ideally performed towards the end of the plant's PSA or EPE study, since it
draws heavily on the findings of the PSA. In addition to documenting plant
specific insights from the PSA, this phase includes the review of the generic
Westinghouse accident management database for applicability to the specific
plant. The result of phase 1 is a fully computerized and structured database,
which takes maximum benefit from the plant specific PSA, and from other
plants' experience; this forms a key input for the implementation in phase 2.

Phase 2 involves the implementation of the plant specific accident management
program, based on the generic Westinghouse SAMGs, and on the plant specific
database. The plant specific implementation of the generic WOG SAMGs
involves writing the control room and TSC guidance, including the
development of graphical computation aids, based on plant specific
considerations. However, in addition to these key tasks, additional effort is
needed in the following areas:

• instrumentation and diagnostics
• equipment capabilities and limitations
• setpoints
• EOP and E-Plan interface
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Also, once the plant specific Severe Accident Management Guidance is written,
several additional tasks are required to complete the severe accident
management program, which may be very plant specific in nature:

Validation of the SAMG
• Revision to the E-Plan for the SAMG
• SAMG training

The WOG SAMGs can be made plant specific for any Westinghouse PWR, and
also other similar designs. An implementation program at the Koeberg plant in
South Africa is currently nearing completion and it is expected that plant
specific SAMG will be in place at this plant before the end of 1995.
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