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The Nuclear Regulatory Commission (NRC)
licenses all commercial nuclear reactors and
monitors them for safe operation. Thus, NRC is
a natural agency both to promote standardiza-
tion and to benefit from it. NRC recognizes the
advantages of standardization: from its view-
point, it would expedite the licensing process
and save staff time and attention; it would en-
hance public health and safety; and it might
benefit construction through the earlier availa-
bility of final design documents and construc-
tion experience.

A standardization program was first insti-
tuted in 1973 by the former Atomic Energy

Commission. The program, with some changes,
still operates under NRC today, as will be de-
scribed further. Vendors, architect engineers
(AEs), and utilities have participated in the
standardization program, however, it has had
only marginal success in reducing Ieadtimes or
manpower efforts. At the present time, stand-
ardization is accorded low priority at NRC. In
fact, all licensing at NRC is at a virtual stand-
still, not only because of decline of new plant
orders but also because of the many uncertain-
ties over the outcome of unresolved safety
issues. These topics will form the content of
this chapter.

NRC’S

All plants currently

CURRENT STANDARDIZATION PROGRAM

must be reviewed at
both the preliminary safety analysis report
(PSAR) stage and at the final safety analysis
report (FSAR) stage. Thus, both custom and
standard plant applications follow a two-stage
review process.

For the custom plant, the utility applicant
must submit a PSAR, including a general plan
for the plant and many details about the par-
ticular site. If the PSAR is approved, the utility
is granted a construction permit (C P). In the
second stage, the utility applicant must file an
FSAR that describes in greater design detail the
reactor as it is actually being built. The FSAR
has considerably more detail about the types
and characteristics of the actual components
of the balance of plant (BOP) than does the
PSAR. Acceptance of the FSAR and inspection
of the completed plant result in the issuance of
an operating Iicense (O L).

The licensing for a standard plant is also a
two-stage process but may take a shortcut by
one of the following four methods. 1

Reference Plant Concept

Under this concept, a vendor or an AE firm
may apply for approval of an entire facility, or
a major portion of it, outside the context of a
particular ut i l i ty  appl icat ion. Once NRC
reviews and accepts the reference system
design, it issues a preliminary design approval
(PDA). The PDA can then be referenced by a
utility to build a specific plant at the CP stage.

A similiar procedure exists for the vendor or
AE firm to obtain a final design approval
(FDA), which can then be referenced in the
FSAR submitted by the utility applicant at the
OL stage. Once the FDA is issued for either a
nuclear steam supply system (NSSS) andlor
BOP, the PDA is no longer needed. The way li-
censing would then work is that the uti l ity
would reference the FDA for a CP. The utility’s
OL for the plant would, therefore, only require
an audit of the constructed plant to assure
compliance with the FDA. (The Iicensing of the
Palo Verde plants in Arizona should give Com-
bustion Engineering an FDA for its standard
NSSS.)

‘Nuc lear  Regula tory  Commiss ion,  “Rev iew of  the Commiss ion

Program for  S tandard iza t ion  o f  Nuc lear  P o w e r  P l a n t s  a n d
Recommendations to Improve Standardardizations Concepts, ”
NUREG 0427, February 1978
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Duplicate Plant Concept

Under this concept, NRC receives a number
of applications for construction and operation
of nuclear powerplants of essentially the same
design to be built at different sites by one or
more utilities. Initially, the concept applied to
applications received within a few months of
one another. As modified, the concept allows
NRC staff to issue a preliminary duplicate de-
sign approval (PDDA) for the first duplicate
plant approved at the CP stage and a final du-
plicate design approval (FDDA) at the OL
stage.

Manufacturing License Concept

The manufacturing license concept involves
the submittal of an application for a number
of identical nuclear powerpl ants which would
be manufactured at one location and moved
to a different location for operation. An ap-
plication for a manufacturing license is sub-
mitted by a vendor and includes a report that
is similar to a safety analysis report (SAR) ex-
cept that it is designated a design report. The
utility-applicant and site-specific information
are reviewed on each application that refer-
ences the manufacturing Iicense application.
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This concept is specifically applicable to the
Offshore Power Systems (OPS) approach. The
approach includes the NSSS and BOP, manu-
factured in Florida, towed to a permanent site
for mooring and connection to the electrical
grid.

Replicate Plant Concept

The replicate plant concept involves the
submittal of an application by a utility appli-
cant for a nuclear powerplant of essentially
the same design as one in which the staff’s
review has resulted in the issuance of a safety
evaluation report. The nuclear powerplant pre-

viously reviewed by the staff is referred to as
the base plant, and the new plant is referred to
as the replicate plant.

NRC has considered, but not yet imple-
mented, a program by which a standard plant
could be reviewed only once before it is li-
censed. This involves the concept of a stand-
ard design approval (SDA). NRC staff believes
that single-stage licensing review is desirable
from the standpoint of the public, industry,
and NRC. The advantage of a single-stage li-
censing review from the NRC staff’s viewpoint
is that it is based on more complete informa-
tion and a single set of regulatory require-
ments.
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From the utility applicant’s standpoint, con-
struction can proceed on the basis of an NRC
staff-approved design that will not be sub-
jected to a second review. From the public’s
viewpoint, a more complete understanding of
the facility is available at the beginning. ln-
tervenors should be able to frame more specif-
ic contentions based on the more detailed
design.

One problem in the formulation of any sin-
gle-stage licensing procedure is that the AE
firms would have difficulty in supplying, at an
early stage, the level of detail typical of an
final design. As one AE firm put it, they believe
one-stage Iicensing:

. . . can be an effective tool in increasing li-
censing predictability if executed at the prop-
er level of detail so as not to tie up the AEs, the
utilities, and the regulators in paperwork that
would result from the inevitable changes nec-
essary to complete the design and construc-
tion of a plant.

To make a single-stage review applicable to
the entire plant design, NRC would issue an
SDA in lieu of a combined PDA and FDA. The
SDA concept involves the submittal of in-

EXPERIENCE WITH THE NRC

Under the reference plant concept there has
been quite a lot of activity for NSSSS, but this
is of marginal value for standardizing reactors
because the vendors’ NSSS systems are already
fixed in design. Five AE firms have submitted
BOP designs under the reference system con-
cept, but none of these have yet been used.

Under the duplicate plant concept, two ma-
jor projects have been undertaken. With three
plants being planned at each of three sites,
Duke Power has more experience with this con-
cept than other utilities. Duke is also unusual
in that it serves as its own AE. A consortium of
ut i l i t ies  (Standardized Nuclear Unit  Power
Plant System (SNUPPS)) is also making consid-
erable use of the duplicate plant concept.
Originally planned at six plants, the group has
now cut its number of plants planned under

formation that is significantly more developed
than that now provided for a preliminary
design but somewhat less than that for a final
design. The SDA would of necessity be limited
in some areas to complete functional speci-
fications rather than to actual design drawings
and specifications to avoid possible antitrust
problems with equipment suppliers. A supple-
mentary NRC staff-audit function would be re-
quired during plant construction to verify that
the actual components—features installed or
constructed —adequately meet the approved
functional specifications. To date the SDA
single-stage review concept has not been im-
plemented.

The General Electric Co. (GE) has proposed
the similar concept of a “power-worthiness
certificate” (PWC), in analogy to the air-worthi-
ness certif icate granted to aircraft by the
Federal Aviation Administration. The major
difference between PWC and SDA concepts is
the scope of hardware licensed. The minimum
scope for the PWC is the NSSS plus the other
radiologically significant systems and struc-
tures. This is contrasted to the NSSS or B O P
minimum for the SDA.

STANDARDIZATION PROGRAM

the concept to three. Four other applications
for pairs of plants under the concept have
been made.

OPS is the only applicant that has requested
a manufacturing license, which is an applica-
tion for a license to manufacture eight iden-
tical plants. The licensing process has been
completed except for the new requirements
imposed by NRC as a result of the TM I acci-
dent. This post-TMl review has been held up by
NRC as it has for other pending CP. OPS pres-
ently has no plants on order and probably must
obtain a manufacturing Iicense before it can
accept orders.

Initially, five util it ies applied for l icenses
under the replicate plant concept, but only
one of these applications remains active. Sin-
gle-stage licensing has not been implemented.
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illustration credit General Electric Co

Cutaway view of the reactor building for the BWR nuclear island. The nuclear island contains
those structures of radiological significance

In summary to date, there has been partici-
pation in NRC’s standardization program by all
four vendors, by five AE firms, and initially by
10 utilities (though some have since canceled).
It should be noted that all BOP construction
done under NRC standardization programs has
been under the duplicate plant concept. No
doubt most participants did so in the hope of
reducing Iicensing times, increasing predict-

ability that designs would be accepted for
licensing, and lessening construction costs.

By and large, it is too early to judge whether
many of these hopes will be realized. Duke
Power has encountered some difficulties with
its duplicate plant efforts (see ch. 3, pp. 23-24).
However, SNUPPS does report it has cut con-
struction costs about 10 percent by stand-
ardizing.
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An NRC study of the standardization pro-
gram revealed that savings in the effort needed
to review applications, the primary objective
of NRC’s program, have been minimal so far.2

The number of questions asked during a review
is considered a key indicator of the difficulty
of processing a nuclear plant application. The
standard reviews over the period studied took
as many as 12.6 man-years and as many as
1,060 questions, compared to 6.3 man-years
and 700 questions for a custom design. Note
however, that the standard design review in-
cluded a review of the basic design; subse-
quent reviews of referencing applications
should be expected to be much shorter. Data
for duplicate plant reviews indicate a substan-
tial reduction in staff and industry effort.

In  an interv iew of  the NRC staff ,  OTA
learned that the staff strongly supports the cur-
rent approach to standardization but hopes
that fewer standard plant designs than the
number submitted to date will eventually re-
sult from the efforts of NRC. The staff ex-
pressed little or no support for a single stand-
ard nuclear plant designed and supported by
Federal Government agencies. They did ex-
press great interest in single-stage licensing as
represented by SDA but recognized that it
poses greater problems to implement for BOP
designs than for the NSSSS , mainly because of
the traditional engineering procedures fol-
lowed by the AEs and their utility customers.

The NRC staff feel that the nuclear power in-
dustry would be improved by having both Gov-
ernment and industry maintain a firm commit-
ment to I imit changes to an approved standard
design to those clearly needed for public
health and safety reasons.

The staff  fe l t  that nonstandard des igns
resulted in confusion in understanding acci-
dent conditions such as those experienced at
TMI. If that plant had been a standard design,
the accident could have been analyzed with
far less confusion and with more certainty.

NucIear ReguIatory Commission, op c it

Finally, the NRC staff believes that the pres-
ent hearing process is a large impediment to
the full realization of the benefits of stand-
ardization. Under present procedures, a stand-
ardized design with safety features reviewed in
public licensing hearings and accepted by the
NRC staff can be reevaluated and perhaps
changed in future hearings. This process of
adversary cross-examination may cause the in-
dustry and regulators to perform better and
more thorough safety evaluations of proposed
nuclear powerplants than would be performed
in the absence of public scrutiny. To reduce
the opportunity for public rehearing would
enhance efforts toward standardization at the
expense of public input.

The alternative in the NRC current standard-
izations program is the submittal of a final
design by any qualified applicant to the Com-
mission for rulemaking. 3 This allows NRC to
review and approve a plant design without
having received an individual CP application.
Once approved, utilities could reference this
design and start construction after demonstrat-
ing the acceptability of the proposed site. A
procedure similar to this is being used for the
manufacturing license although a final NRC
review and possible hearing will be required
pr ior  to the towing of the in i t ia l  f loat ing
nuclear plant from the manufacturing facility.
Each site for a floating nuclear pIant must be
licensed. Since a public hearing is mandatory
during rulemaking on the design, later hearings
at the CP and OL stages would be limited to
issues unrelated to the approved design (e. g.,
envi ronmental  impact and ut i l i ty  compe-
tence). Presently, no applicant has requested
rulemaking under the current standardization
program, probably because of the expense in-
volved and the possible public perception that
rulemaking on a design was a means of bypass-
ing the statutory requirements of the Atomic
Energy Act for public hearings.

‘Code of Federal Regulations, title 10, pt 50, app O (40
FR-2977), Jan 17,1975
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CURRENT STATUS OF LICENSING

S ince TMI,  new plant orders  have dis-
appeared. Meanwhile, NRC has been under in-
tense pressure to investigate or rule on many
safety issues. These two factors have com-
bined to force standardization programs into
the background. Currently, such programs are
under the Standardization and Special Proj-
ects Branch at NRC and are manned by a very
small staff with virtually no budget. However,
the work that must be done includes review of
Combustion Engineering’s application for an
FDA, which is the first one to be requested
under the reference system concept [the 3-unit
Palo Verde application references the Com-
bustion Engineering FDA). Another important

action awaiting the standardization branch is
the complete acceptance review of the appli-
cation by GE in March 1980 for an FDA for its
nuclear-island designs. Six plants now under
construction reference this design.

Although other matters do require heavy
demands on its staff, NRC should be aware
that current steps must be taken, both to con-
solidate the gains begun under the standard-
ization program and to plan for a possible
future of renewed interest in nuclear power. In
particular, NRC should be giving more atten-
tion to the implementation of some form of
single-stage Iicensing.

NRC’S FUTURE ROLE

One criticism sometimes leveled at NRC is
that it is not disciplined or consistent in its
decisions regarding which safety concerns are
sufficient to warrant design changes or even
reactor retrofits. In d u s t r y observers,  in par-
ticular, worry that unless NRC is more disci-
plined, reactors initially designed as similar
plants may grow apart because of changing
regulations. Adoption of a safety goal would
certainly help NRC arrive at consistent and
more predictable decisions regarding design
changes. As generally used now, the concept
of a safety goal — which might be either quanti-
tative or qualitative— is the definition of an
optimum level of safety as a focus for the li-
censing process. It would consider both indi-
vidual and societal risk, and include some
method of measuring the effectiveness of the
safety standards prevailing at any particular
time.

In the licensing for either custom or stand-
ard plants, NRC has currently introduced an at-
mosphere of uncertainty. Many safety issues
await rulemaking by NRC. Until NRC rules on
the issues or unless NRC adopts interim crite-
ria, nuclear plant designers will be uncertain
how to design a plant that can be licensed.

One example of these current safety issues per-
tains to degraded cores. The objective of the
degraded core rulemaking, to commence
some-time during the second half of 1981, is to
determine whether fundamental changes are
required in reactor design to prevent or miti-
gate a melted core from penetrating the con-
tainment and entering the outside environ-
ment. NRC has not provided any interim guide-
lines for what designs are acceptable until the
rulemaking is completed.

As another example, NRC has recently ruled
that applicants analyze all accidents of a cer-
tain class (called “class 9“ accidents). Un-
fortunately, NRC has not defined these acci-
dents well enough or sufficiently narrowed
that class of accidents for them to be reason-
ably analyzed.

These two examples are a few of many that
indicate that NRC is not managing its activities
effectively at this time. Uncertainties or ambi-
guities such as those mentioned will impede all
licensing— standard or otherwise. The adop-
tion of a safety goal might facilitate the many
decisions NRC has to make.


