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Benjamin Franklin was not professing pagan theology, only colonial
pragmatism in his quote from Greek philosophy: "God helps them that help
themselves." Owner certification is a self-help action. Its virtue is
not that it makes nuclear power plant owners virtuous but that it will show
them both prudent and competent. By doing so, it may reestablish public
confidence in the ability of the nuclear power industry to accept its grave
responsibility to minimize potential harm to the public from the use of
nuclear power.

The accident at Three Mile Island just a Tittle over a year go, might
have occurred at Davis Besse or Brown's Ferry in prior years. In the
public perception of events at those installations, circumstances initially
seemed similar to tho^e observed in the accident at TMI-2. The initial
operator response to transients was equivalent, and the i hitial emergency
response to potential accidents was almost the same. Only in the eyes of
a Superior Being was there a perceptible difference; hencei only by the
Grace of God did the Three Mile Island-2 accident stand alone as a financial
disaster for its financial backer and its public service customers. Only
by the_Grace of God did the accident occur in a power plant that had the
capability to survive the accident consequences withput measurable
detriment to public health.

The public does not believe that nuclear power is inherently benign
or that its safety provisions are imposed so rigorously that no public
harm can result from its use. The nuclear industry can be grateful that,
from the beginning of nuclear power development, a conscious effort was
made by those charged with safety responsibility to define the public
threats from nuclear power systems and to prescribe engineering features
to control their potential consequences. Historically, the nuclear power
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industry has never shown any real enthusiasm for those provisions, and
most were reluctantly accepted by'the industry almost as ransom to be paid
for nucl ear power pi ant construction permits or r»uc1i=»ar power pi ant
operating 1 icensesi. Now; many industry spokesmen are pointing self-_:

:,
ri$fi|ej3us$y| It thei r workabl e safety feafturis when they coul d be
reflectingi ivfcith remorse upon thei r f>dfenfi art probl ems if the arguments
of the safety authorities had not prevailed. Owner certification may be
a form of penitence that responds to this reflection. Atvthe least, it
provi des confessipnal bpporturii ties which make the meani ng of owner
responsibility more;subjective^ Although the public is unwilling for
licensees to depend upon the Grace of God, it will surely find no objection
to the industry using this means 16 remain within God's grace:

A Little Know!edge i s a Dangerous Thinq

Acceptance of owner certification as a regulatory element wi11 come
about only if the certification has somedemonstrable public safety value.
11 wi11 have to show that a truly effective 1 eve! of competence has been
established. What should certification symbolize? The foil owing capabil-
ities cover the basic needs.

1. A well balanced management organization with in-depth knowledge of
technology, public safety philosophy, and nuclear plant operations.

2. A complement of personnel with educational background adequate to
absorb the scientifi c and engi neering fundamentals of nuclear safety
and to translate them into operational practices.

3. A complement of operating personnel who are trained to respond to
normal and abnormal operational problems that may arise. They must
be able to understand symptoms and to translate their understanding
into timely operator actions.

4. An operational surveillance program that provides an overview of the
operator's own activities in the context of operational experiences
within the entire nuclear power industry and uses information
feedback effectively to assure prompt accident prevention and control
actions.

5. A staff of maintenance and other supporting personnel who are able to
organize and provide basic services important to the safe operation of
nuclear installations.

6. Readily accessible backup resources including expert advisors, accident
simulation equipment, emergency provisions, and means for responding
to emerqencies.

A certification plan must define these capabilities and provide a basis for
showing their adequacy.



Alexander Pope's famous couplet, "A little learning is a dangerous
thing, drink deep or taste not the Pierian spring", has the kind of
watchwords appropriate to public safety interests. The real public
concern is shallow understanding by nuclear plant owners, by designers,
by constructors, and by regulators.

In any organization, there will be two or three standout individuals
who by training, experience, or personal iniative have become skillful
in nuclear safety technology, but that is clearly not enough. The problem
is how to improve the nuclear power plant owner's depth of understanding
within his operating organization. A recent regulatory decision requiring
technical advisors on shift was intended to enhance the existing nuclear
safety skills, but that was recognized as a stop-gap measure intended for
short term improvement. The industry, itself, must build more long term
capability.

The precedent established by the ASME Boiler and Pressure Vessel Code
offers a model worth copying, but the Code's success depends on some
capabilities whose equivalence is not easily provided by nuclear power
plant owners. Much of the Pressure Vessel Code practice has been verified
by destructive testing of representative vessels and piping. What could
not be verified in this way has had the advantage of extensive analysis
correlated with experimental data. In addition, the premises of the Code
are defended in application by proof testing and test documentation to show
compliance. Furnishing this type of proof of capability for a single piece
of equipment prior to its service use is much easier than maintaining
continuing evidence of conformance with requirements over the equipment
lifetime. Somehow, the Code approach has to be adapted to new certification
concepts. Here are some ideas that certification planners might find
useful.

Early operational tests of nuclear power systems deserve more
attention than has been given in the past with respect to their value
in qualifying operating personnel to use the systems in addition to
verifying design provisions and as-built conformance to design require-
ments. These fundamental interests have been addressed in previously
planned test programs, but the programs do not adequately provide for
first hand operator expedience with the transient behavior of nuclear
plants under accident related conditions. Routine operation must,
of course, be included in the training effort but the owner has such
compelling reasons for assuring this daily operational capability that
it might almost be taken for granted as a condition of certification.

Nuclear plant designs are intended to minimize damage from transients
having safety significance but operating personnel still must be fully
trained to recognize and control transient malfunction. Nuclear power
plants themselves offer some opportunities for hands-on experience if
the transients can be safely displayed before there has been a substantial
buildup of radionuclides in the fuel. In the beginning, therefore, it
may be practical to obtain that experience using the licensed plant.
Later, it may be necessary, in order to maintain capability, to provide
supplemental training in some other facility. It is important to be able



to show that operating knowledge is current and represents more than
experience with behavior of a programmed training device.

It is impractical to provide operating personnel fully with direct
experience in loss-of-cooling accident conditions for nuclear power plants.
Simulators can display to operators some transient characteristics as
they are expected to be displayed on power plant instrumentation. The
hands-on experience with equipment and the understanding of physical
phenomena must be provided in a different way. The United States has far
too little capability for experimental demonstration of these safety
characteristics. Only the LOFT experiment, now looked upon as a step-child
on which the ills of nuclear power systems may be imposed experimentally,
has any of this capability. LOFT could be a valuable training tool. The
industry could benefit by requiring some portion of each owner's staff as
well as supplier organizations to participate directly in the operation of
experiments such as LOFT where loss-of-cooling accident behavior can actually
be seen. Operating personnel could plan experiments with the intent of
understanding characteristic symptoms. In such facilities, instrument
malfunctions could be simulated with the intent of understanding resultant
system behavior. The intent of exposing operating personnel to this
experience with experimental equipment would be to develop better systems
understanding. The experience would serve them well in their obligation
to understand the systems which they are actually licensed to operate
and for which the capabilities of their owner/employers are certified.

Maginot Lines Are Not Adequate Lines of Defense

Knowledge and training notwithstanding, public safety of nuclear power
plants is still predicated on defense-in-depth principles. At this stage
of our understanding of nuclear power plant safety, a more effective
approach to defense-in-depth is needed. Defenses that are easily over-
come because an unexpected flaw can open a path of attack through which
all resistance is lost are no better than the French Maginot Line of
World War II. There must be sufficient discontinuity between the lines of
defense to make them truly independent. Reliable fuel, coolant circuitry,
and emergency core cooling systems all have a measure of independence
but they also include so much unavoidable interdependence that they
collectively represent only one line of defense. Containment with high
integrity closures and radionuclide capture ability can offer a second
line of defense with reasonable independence if both overpressure and
melt-through can be prevented simultaneously with fuel and coolant system
failure. If time-to-containment-failure can be long enough to assure
adequate opportunity for emergency evacuation when containment integrity
is threatened by serious circumstances, then siting which is remote enough
to make evacuation effective can be a third line of defense to limit
public risk exposure.

Public safety must be concerned with the unforeseen event that
bypasses one or more lines of defense. Within each line of defense,
there must be measures for establishing effective long term accident
control. The emergency core cooling is intended eventually to make a
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transition to more stable shutdown heat removal operation. Containment
closure needs to be followed by radionuclide capture and immobilization.
The evacuation of sites threatened by containment violations must be
followed by interdiction methods to halt environmental dispersal of harm-
ful radionuclides. The qualification process should show that the
capabilities needed to implement accident controls can be provided at
each line of defense.

The nuclear industry can take its cue from the established practices of
insurance organizations that base their insurance premium rates partially
on the availability of organized emergency resources external to the
insured premises. The emergency capabilities to be considered for
qualification in nuclear power installations will, however, involve more
than mere access to emergency provisions. There must be understanding
with respect *.o the methods of use, to the responsibility for use, to the
readiness of the emergency equipment and to the training of the users. It
may be unrealistic to assume that every nuclear power plant installation
can have a fully self-contained and well trained emergency response
organization. The required knowledge may not be totally suited to the
organizational skill that can be provided for the operation of a single
nuclear power station or even several stations. Though operators are
trained to meet emergencies, the emergency response capability, as seen
by TMI-2, may need a team in which the operating organization in the
licensed facility combines with some readily accessible external group to
collectively respond to emergencies where public safety is the first
consideration.

Two Cheers for the Regulatory Process

The insurance agencies determine the adequacy of such external
contingent provisions as a basis for fire, flood, and windstorm insurability.
Today, licenseability and insurability are essentially synonymous. The
granting of a license by tne NRC is simply a statement that the govern-
mental public protection umbrella can be extended to a nuclear power
installation because its protective features are consistent with public
safety requirements.

The certification approach is a means of supplementing regulatory
control, a self-imposed discipline that the regulators may use as part
of the basis for establishing licenseability. To have public support, it
must be consonant with regulatory requirements and supportive rather than
adversarial to the regulatory process. The certification approach cannot
be inflexible in its standards, resistant to upgrading with time, or
insistent upon permanent acceptance of minimum standards as a basis for
certification just because the standards were initially satisfactory.
The regulatory process and the regulatory requirements will change with
time. To have public acceptance, the certification process must be a
leader in bringing about changes for the better.

A brief review of some historical actions concerning nuclear safety
will clarify the reasoning behind this observation, which is nothing more
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than a recognition of our transitory existence. In the early 1950s, the
requirements for containment started a rapid metamorphosis; double valving
replaced single valving at closures, automation replaced manual operation
for emergencies, pressure limits for containment were increased because
of more definitive computations for determining accident conditions, and
internal loading effects were required to be considered for structures as
well as internal pressure loadings on a containment shelf. At the end
of the 1960s, seismic design moved in a similar direction. Static
analysis was replaced by dynamic analysis, studies of seismic and geologic
history replaced seismic zoning as a basis for determining regional
seismicity, and probabilistic arguments were introduced as a basis for
predicting seismic events. In the early 1970s, the adequacy of the emergency
core cooling system was reexamined in excruciating detail, ultimately
resulting in the development of Appendix K to 10 CFR 50. Now, at the
beginning of the 1980s, the accident at TMI-2 has made operational technology
a matter deserving thorough reassessment. No one here could believe that
the actions covered by this fragmented historical review represent a total
correction of the safety concerns from which they were born. Containment
valving was not perfect at TMI-2 and improved ECCS capability did not
prevent fuel damage. Seismic design methodology did not resolve load
combination issues and owner certification will not assure operational
perfection.

The Advisory Committee on Reactor Safeguards (ACRS) is the only
institutional body that has persisted through the entire era of nuclear
power development. Its viewpoints have changed with time, but of more
significance, its safety interests have changed with time. The early
interest was criticality and nuclear excursion. From there, interest moved
to engineering methodology, to siting, to emergency safety provisions, to
reliability, and now, to operational response. The ACRS review has retained
public respect mostly because the Committee looked ahead, probed current
practice, and sought to understand the cries of concern that were prcjscted
weakly in the distant background, while being almost overpowered by the
intensive noise of pro-nuclear propaganda and the often irrelevant diver-
sion of anti-nuclear scaremongers. The use of nuclear power is potentially
safe but not inherently safe, and it will be the obligation of "certified"
nuclear power plant owners seeking public respect to make sure this
potential is realized by providing a sensitive ear for safety problems
previously overlooked or ignored.

Public safety demands operational alertness, which more than anything,
means looking he i to the signs of trouble and the necessary corrective
actions. It is noc a foregone conclusion that every operating organization
will meet the certification requirements. Some are not strong enough at
the top, and others have such a diffuse management style that the necessary
functional responsibility is missing. The ability to accept responsibility
knowledgeably at every organizational level is fundamental to the whole
concept, and that is where success or failure of the idea will be determined.

Government regulation is necessary and the use of owner certification
may be an essential part of it, but no one should assume that government



regulation is itself more than an attempt to exercise the judgments of
knowledgeable reviewers who perceive the public safety risks needing
control. In this period of economic and environmental reassessment when
government regulation is viewed as a mixed blessing, we are not likely to
see wild enthusiasm for the promise of public protection through an all
powerful regulatory organization. We are not likely to see public safety
concern eased by statements from government regulators that the regulations
are being met. The public needs to see evidence that nuclear power owners
are seeking ways to enhance public safety.

Those in industry who might speak knowledgeably about safety adequacy
remain anonymous or at least inadequately vocal in their views. The
safety advocates within the industry have no forum in which their views can
be heard. Who speaks for safety in the utility industry? Can it be the
financial backers, the majority stockholders, the equipment suppliers, the
management executives, or the politically appointed regulators? Can the
spokesman be appointed or brought from another industry? Who among those
here are present because their industrial prestige rests on their safety
contributions? Who knows them?

Questions of this sort are more easily answered in other areas of public
health and safety concern. The discoverer of a disease vaccine or a new
surgical procedure is respected for his contributions to improvements in
life expectancy. Up to now, those who have spoken for nuclear safety have
been viewed by the industry as dissidents who throw up barriers to industrial
progress and possibly as millstones threatening to drown the industry by
the weight of safety encumbrances. The industry needs to make its own public
safety initiatives visible to the public and to cease acting as a puppet of
the regulatory process.

Industry is now suffering from the slings and arrows of its outrageous
fortune and is seeking ways to swim out of its sea of troubles. This owner
qualification approach may be a solution. The works of James Bryce in his
American Commonwealth are worth recalling. "Law will never be strong or
respected unless it has the sentiment of the people behind it. If the
people of a state make bad laws, they will suffer for it. They will be
the first to suffer. Suffering and nothing else will implant that sentiment
of responsibility which is the first step to reform."

The certification process will not be painless. It will require
giving up much of the rugged individualism that the electrical utilities
have prized so highly. It will require changes in organizational structure
that give real career opportunities for knowledgeable people concerned as
mch about public safety as stockholder profits. It might even resu7t in
naming a power station after a safety expert in preference to an industrial
tycoon. It will require recognition that the accident misfortunes of
one fall upon all. If its claims for improvement are disproved by
subsequent inept performance, its value will be nullified.

Nuclear safety certification can work as "air worthiness certification"
has worked in the air transport industry where every engineering flaw is
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examined for significance and changes in engineering detail are tightly
constrained because there is not sufficient time or personnel to consider
a multitude of acceptable variations. Those who seek to use the "air
worthiness" approach must be willing to accept its constraints. A nuclear
power plant must be viewed as an air transport system: a complete system
consisting of an engine, an airframe, landing gear, pilots, airports,
guidance systems, ground controls, regulations, inspection practices,
procedures, maintenance, weather and traffic environment and whatever
supernatural phenomena that contribute positively and negatively to
public safety. The owner, the designer, the builder, the regulator, and
the beneficial recipient of its service all contribute to successful and
safe use. To make the certification approach work, the industry will have
to hang together because it will not be privileged to hand separately.


