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CONSENT CALENDAR ITEM

Category: This paper covers a major policy issue.

Issue: Should the NRC adopt an inspection program that
when fully implemented will assign resident inspectars
at reactor sites under construction, in test and
in commercial operation and at other selectad
major licensee facilities?

Alternatives: An analysis of five inspection alternatives that
involve resident inspectors is pfouided in the
enclosed Study Reoort NRC Inspection Alternatives.
These alternatives are:

1. The present inspection program with inspectars
based at the five Regional Offices.

2. NRC inspectors located in close proximity
to, and inspecting clusters of sites,
The inspectaor receives technical suppart
from the Regional Offices, and additional
unannounced inspections are ccnducted by
specfal inspection taams.

3. NRC inspectors based full time at each
reactor site with a construction permit
or an operating licsnse, and at other selectad
major licensed facilities. When fully
implemented, more than one inspector may
be lecated at a reactcr site depending
on the mix of activity or number of reaciors
at a site. The Regigonal Offices provide
periodic technical support, and additional

" unannouncad inspections are conductad Ly
special inspection teams.
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The Commissioners

Ernst Volgenau, Director, Qffice of Inspecticn
and Enforcement

Executive Director for Operationsézi;z:~25;1\\

NRC INSPECTION ALTERNATIVES

To recommend a revised inspection appreoach that
places inspectors full time onsite.
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The Commissioners 2

4. The same 25 alternative 3 for reactors
under construction and in preoperational
testing but continuous NRC inspector pre-
sence for operating reactors.

5. The same as alternative 3 with the addition
of inspectors located continuously in the
control room of operating reactors.

Discussion: The NRC inspection philosophy is founded on the
principles that the licensee is responsible for
safe construction and facility operation and that
the appropriate role for NRC is to assure that
this responsibility is discharged. Each of the
alternatives preserves this philosophy,

The current NRC inspection program has evolved
over the past twenty years as the nuclear industry,
safety technology and safety awareness of the
public have grown. This program reflects the
belief that safety cannot be inspected into a
plant. Rather, safety is viewed 2s the result
of conservative design, quality people and good
management. To assure that these elements are
maintained, the NRC inspection program emphasizes
-control by the licensee through quality assurance
programs and systems, rather than direct NRC
acceptance of components and hardware systems.
This program has been carefully derived, is time
tested and provides reasonable assurance that
public health and safety are protacted.

The current program is implemented by inspectors
or teams of inspectors, operating from the five
Regional Offices, performing periodic inspections
at the licensee sites. About 252 of an inspector's
time is spent conducting onsite inspections.

Most of the remaining time is spent in the Regional
Offices preparing for inspections, evaluating
inspection results, and documenting inspection
findings. The approach must place considerable
confidence in records to assess the activities

of the licensee, because onsite time and the
opportunity to directly verify licensee activities
are limited,
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A two year trial inspection program, initiated

in 1974, stationed two NRC inspectors close to

two sites 2ach to investigate the feasibiliy,

of the resident inspection concept. The evaluation
of this trial program concluded that the concept

of resident inspectors is viable becarse it can
provide a number of benefits, princ.pally involving
the efficient and effective use of an inspector's
time. (SECY 77-138.) Based upon the trial program
experience, IE believes that the current region-
based inspection program can be improved by increasing
NRC inspector presence on site. This would provide:

1. Increased N'T knowledge of conditions at
a licensed facility and a better technical
base for regulatory action.

2. Lessened reliance on the accuracy and com--
pleteness of licensee records by improving
the inspector's ability to independently
verify licensee pe-formance.

3. Additional assurance that licensee management
control systems are effective and that
licensee performance is acceptable.

4. Improved NRC posture relative to incident
response. :

Table 1 summarizes the IE manpower and dollar
requirements and the onsite presence for each.
alternative in FY 81.

Table 1 Summary Data - FY 81

Alternative
1 2 3 4 5
Total IE Manpower G25 1098 1147 1410 1784
IE Dollars (Milliens) 43.1 51.3 55.4 66.9 80.5

Onsite Hours (Thousands) 175 220 375 825 1320
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The pros and cons of each alternative are summarized

below:
Alternative Advantages Disadvantages

1 . Carefully derived, . Limited onsite tin

time tested program, . Limited direct
observation/measu
ment.
. High reliance on
records.
2 . 25% more onsite time . Possibility of lo
for sites involved. of inspector obje
. Direct observation/ tivity.
measurement doubled. . Uneyen allocation
of inspector
. resources.
. Costs 20% more.
3. . Over 100% more onsite . Costs 30% more.
> time for all sites. .. Greatest possibili
. Direct observation/ of loss of objecti
measurement increased ity. ‘
by factor of 8.
. . High inspector utility.

B . Nearly 400% more . Costs 55% more.
onsite time for all . Decreasing inspect
sites. utility.

. Modest increase in
observation/measure-
ment over alternative 3.

5 . Over 600% more cnsite . Costs 90% more.

time for all sites. . Decreasing inspec
. Same direct observa- utility.

tion/measurement as
alternative 3.

Alternative 2 is slightiy less costly (7%) than
alternative 3 but yields only 60% as many onsite
hours. In addition, it applies these extra hours
to a sampling of sites based on location rather
than performance. While total hours of presence
are increased by alternative 2, the frequency

of presence is increased only at the clustered
sites. Thus, benefits are not realized at the
majority of sites.
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Other Comments:

-

While alternative 5 yields the greatest increase
in onsite time, it is about twice as costly as
the current program. Furthermore, the utility
of the additional onsite time is siqnificantly
diminished.

The most difficult choice is between alternatives 3
and 4. The basic judgment involves the value

of doubling onsite time versus the cost of 233
additional people. The additional expense would

be warranted if the time could be used productively
(i.e., could increase confidence and could be a
meaningf.:1 job for a highly qualified inspector).
Since alternative 2 provides more than twice the
onsite time ¢jent in the current program, and

since the full time inspector in alternative 3

can cover all key events, it is unlikely that

much more confidence could be gained by redoubling
the onsite time. Furthermore, it would be difficult
to provide a challenging job for the inspectors
because there is a limited amount of significant
activity during non-prime shifts. For these reasons,
alternative 3 is preferred. .

The current inspection program can be improved

by increasing onsite presence and by increasing
capabilities to perform independent verification.

A full time onsite inspection program provides

these improvements and will encourage better licensee
performance. This program will not change in any way
the relationships and responsibilities of the Ticensing
offices (NRR and NMSS) and IE for the safety of licensed
facilities. The program is feasible and can be imple-
mented with a reasonable increase in IE manpower.

Implementation of this program will require prompt
action 2n 2 number of key issues. An implementation
task leade~ has been appointed and given the authority
and responsibility for promptly preparing an imple-
mentation pian. Intensive task plan’ ing is underway
involving both Headguarters ar. ©_gional IE personnel
as well as other NRC offices -.uch as ELD, ADM, and
OIA. Small teams will establish the work plan and
schedule and complete the tasks.
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The recommended inspection pregram has four important .
characteristics: (1) inspectors located full time
onsite with periodic support by region-based technical
specialists; (2) special inspection teams directed by
IE Headquarters and embodying intensive examination
of licensee performance in specialized areas; (3)

a subst ..itial increase in the amount of direct
observation and measurement by IE inspectors;

and (4) the work area inspections by the onsite
inspector, the regional inspections and the special
team inspections will be largely unannounced.

The needed increase in FY 78 IE staffing over

the current budget submission will be 125 persons.
The budget increase will be six million dollars.

This program will also have an impact on other

NRC office staffing and budgets. For example,

NRR believes that it will need an increass “in
staffing equal to at least 10% of IE staffirg
increase to implement iis increased safety activities
resulting from the program. The impact will be
addressed as part of the budget process.

IE recognizes that this program presents imple-

. mentation challenges. However, we firmly believe
that with proper planning and strong management
those challenges can be met and successful imple-
mentation can be achieved.

Recommendation: Approve implementation of a full time onsite
inspection program. )

Coordination: The Offices of Muclear Reactor Regulation, Standards
Development, Executive Legal Director, Acministraticn
and Controller concur with this paper. The Offices
of Nuclear Material Safety and Safegquards and State
Programs have reviewed the paper for information.

1

Sunshine Act: This paper is recomm d for ¢ilsgussion at an open

session. 0QGC and /

OPE concur. ~ 4

o Ernst Volgenay
Anticipated Director §
- cheduling: Week of May 30.  gffice of Inspection
and Enforcement
. ”,
Enclosure: s _ N : NOTE: Commissioners' comments or consent
Study Report - NRC Inspection should be provided directly to the Office
Alternatives

of the Secretary by cob Monday  May 15 )
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Commission staff office comments, if any , should be submitted to the
Commissioners NLT May 11, with an information copy to the Office of the
Secretary. If the paper is of such a nature that it requires additional

time for analytical review and comment, the Commissioners and the Secretariat
should be apprised of when ccmments may be expected.

DISTRIBUTION
Commissioners

Commission Staff Offices
Exec Dir for Operations
Regional Offices
Secretariat
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SECTION I
INTRODUCTION -

In June 1974, the Office of Inspection and Enforcement (IE) initiated a
Trial Program to evaluate the concept of assigning inspectors to locations
near nuclear power reactors. This two year prograr involved the assign-
ment of two NRC inspectors to locations from w.5ich thay were able to
inspect a total of four reactor sites. The evaluation of “his Trial
Program concluded that the concept of resident inspectors is viable
because it can provide a number of significant benefits, principally
involving the efficient and effective use of an inspector's time.

IE's efforts in pursuing various resident inspection concepts are
consistent with the stated interests of the new Administration in
improving federal oversight of the nuclear industry. This paper
describes and evaluates four alternative resident inspection concepts
vis-a-vis the current program, identifies the concept of full-time onsite
inspectors as a preferred alternative, and describes the tasks necessary
to implement this preferred alternative . 4

Backaround

The basis for licensing and regulating nuclear facilities is found in the
Atomic Energy Act of 1954, as amended, which established private cwner-
ship and government licensing of nuclear facilities. The Act also
prescribed that such-facilities are subject to Atomic Energy Commission
(AEC) requirements to protect the public health and safety. This
‘regulatory authority of the AEC was transferred to the Nuclear Regulatory
Commission (NRC) by the Energy Reorganization Act of 1974.

The primary safety consideration in the operation of any nuclear facility
is the control and containment of radiocactive material under both normal
and accident conditions. Since the potential consequences of significant
exposure to radiation are large, its risks must be Kept as small as
possible. A number of controls are established for this purpose.

The industry and the NRC have complementary roles in providing these
controls and in ensuring that they are maintained. The NRC establishes
rules, regulations, standards and guides for the construction and opera-
tion of nuclear facilities. The licensee has the direct responsibility
to design, construct, test and operate a facility in a safs manner. The
NRC, through its licensing and inspecticn programs, provides reasnonable
assurance that the licensee is fulfilling this responsibility and that
the health and safety of the public are protacted.

(Y. 0 "'._"
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NRC Safety Assurance Frogram .

An adequate level of nuclear reactor safety is achieved and maintained
because plants are properly designed, constructed, operated and main-
tained using :¢pplicable standards and quality assurance practices.

The NRC standaids, licensing and inspection programs assure that these
important elements of safety are appropriately addressed over the
lifetime of a reactor. These NRC activities integrate meaningful
requirements, thorough safety review by both the licensee and the agency
and rontinuing periodic inspection by both groups. In safety reviews,
NRC emphasizes the licensee's system design for fabrication, construction
and quality assurance. In inspection, NRC emphasizes licensee management
control of these activities.

The underlying philosophy of the design of facilities and the NRC safety
review is defense-in-depth, or multiple levels of defense against acci-
dents. Defense-in-depth provides three primary levels of protection.
First, the plant is designed to prevent accidents through intrinsic
design features, quality components and construction, and redundant sys-
tems and controls. Systems essential to safe control are designed to
automatically revert to a safa2 state during adverse conditions. The
second level consists of safety systems that protect operators and

the public by preventing incidents or minimizing damage should those
incidents occur. The third level of safety consists of additional
safety systems to accommodate severe hypothetical accidents that

involve independent failures of the redundant protactive systems at

the same time as the accident they are designed to control. In

summary, nuclear facilities are protected by exacting standards of
design and construction, independent safety systems and redundant

safety systems to provide protection in the unlikely event of multiple
failures. Additional protection is provided by highly trained reactor
operators. ;

The NRC Inspection Proagram

Inspections during the licensing process are part of NRC's acceptance
of applications and the issuance of construction zermits and operating
licenses. Inspections continue thereafter throughout the operating
life of a nuclear facility.

Prior to construction, the inspection program concantrates on the
applicant's establisnment and impiementation of a quality assurance
program. Quality assurance comprises all the sysizmatic activities
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that are necessary to provide adequate confidence that a key structure,
+system or compenent will perform satisfactorily in service. Inspections
cover quality assurance activities related to design, procurement and
the plans for fabrication and construction. An acceptable inspection
finding is a prerequisite for NRC's docketing of an application for
review and -ubsequently, for issuing a co.struction permit.

During ccastruction, a sampling of licensee activities is inspected to
make su'e that the requirements of the construction permit are folleowed

and trat the plant is built according to design and applicable codes and
staryards. Construction inspections lcok for sound management, qualified
pzrsonnel, quality material, conformance to approved design and for a

well formulated and satisfactorily implemented qua’ity assurance prouran,
since these factors are most important to the successful construction o/

a nuclear plant. The licensee's implementation of these factors is
assessed by examination, on a spot check basis, of construction activities.

As construction nears completion, preoperational tastine to demonstrate
the operational readiness of the plant and its start begins. Inspections
during this phase determine whether the licensee has developed adeguate
test plans, assure that tests are consistent with NRC requirements and
determine that the plant and. its staff are prepared for safe operation.
Inspections during the preoperational phase involve (1) reviewing overall
test management procedures; (2) examining selected test procedures for
technical adequacy; and (3) witnessing and review of selacted tasts to
determine their outcomes and the consistency of planned and actual tests.
In addition, inspegtions review the qualifications of cperating person-
nel and assure that operating procedures and quality assurance plans

are developed. . v

About six months before NRC's operating license is issued a startup
phase begins in preparation for fuel loading and power ascension.
Following the issuance of an operating license, fuel is loaded into
the reactor and the actual startup test program begins. As in pre-
operational testing, NRC inspection emphasis is placed on test
management procedures and results. The licensee's startup test
management system is examined, test procedures are analyzed, tests
are witnessed and licensee evaluations of test results are reviewed.

When startup testing is completed satisfactorily, routine operations
begin. Thereafter, NRC continues its inspection program throughcut
the cperating life of the plant to verify that the licensee's control
systems assure the safe operation of the plant in cocmpliance with NRC
requirements. Specific elements of the operating reactor inspection
program are:

Ll-.". e
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Reviews of the basie Systems-and pracedures the licensae
follows to be certain they conform with requirements, are
technically sound and are implemented properly.

Analysis of records of Ticensee operation and interviews
of personnel to confirm that actions called for by the
prescribed systems and procedures are routinely followed.

Periedic verification of licensee and system performance
by means of independent NRC observations, tests or measure-
ments,

Additional insrection activities are also conducted. Each year inspectors
examine Ticensee Review ang Audit Committee actions and changes to the
quality assurance preogram and the operating staff. They also examine
Licensee Event Reports; facility operating procedures; training program
details; refueling activities; spent fuel shipments; and functional
testing, calibration and maintenance activities. In addition to these
defined inspection activities, approximately 20% of an inspector's on-
site time is schaduled for conducting unprogrammed direct cbservations
of the plant or examining specific areas of interest or concern. NRC
inspectors also conduct detailed inspectiuns and investigaticns in
specific areas as a result of apparent plant weaknessas, events or
allecations,

In summary, the NRC inspection program is designed to provide reasonable

assurance that public health and safety are protected by menitoring

- Ticensee activities throughout a nuclear facility's lifetime. To do this,
the inspection Program verifies that the licensee's control programs are

implemented; that plants are constructed properly; that required tests

are conducted and results are acceptable before routine operations begin;

and that the plant is Operated safely, .

Improving the Current Program

The current inspection Program has evolved over the past twenty years as
the nuclear industry, safaty technology and the safety awareness of the
public have grewn. The inspection program reflects the belief that
safety cannot be inspected into a plant. Rather, safety is the result
of conservative design, quality components, proper constructicn and
testing, qualified people and sound manacement applied at each phase.
The procer role for inspection is to assure that these elements are
maintained.

In keeping with this ohiloscphy, the NRC inspection program concentrates
on licensee control activities, In emphasizes control By licensee mana-
gement through quality assurance programs and systems, rather than NRC
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acceptance of components and hardware systems., If licensee activities
are properly controlled and conducted, then the resulting systems should
function so that the safety afforded by the defense-in-depth design of
the facility will be realized. This philosophy is at least partially
responsible for the excellent safelLy record of the nuclear industry.

The current program normally is conducted by inspectors or teams of
inspectors operating from five Regional Offices, performing periodic
inspections at licensee sites. About 25% of an inspector's time is
spent onsite inspecting licensee activities while most of the balance
is spent in the regional offices preparing for inspections, evaluating
inspection findings, and documenting inspections performed. Since on-
site time is limited, there is limited opportunity for direct observa-
tion of licensee activities, and the current program must place
considerable confidence on the accuracy and completeness of licensee
statemerts and documents that attest to those licensee actions
performed without NRC direct obsarvation. Because of the reliance
placed on these licensee statements and documents, it would be prudent
to increase confidence in their accuracy and completeness. By
expanding verification of licensee actions, NRC would have more
confidence in licensee rescords and could more readily assess the
safety of licensee activities.

This post-performance audit would consist of the NRC or its contractc -s
verifying the accuracy and completeness of the licensee records throu ;h
an independent program of direct measurement. In addition to this post-
performance verification, more direct observation of activities underway
at licensee sites should increase NRC confidence that the licensee
control systems produce proper actions. ~ ’

Ir addition to providing an independent assessment of licensee performance,
the inspection program today is thought to provide a positive incentive

for proper licensee performance. This incentive is apparently based Jpon
inspector presence onsite and licensee uncertainty as to what is to be
inspected. The Trial Program evaluatian concluded that licensees nlace
greater emphasis on regulatory requirements as association between NRC
inspectors and plant staff is increased. More inspector presence on-

site should therefore encourage improved licensee understanding and
awareness of regulatory requirsments.

Increasing the time an inspector spends onsite provides more opportunity
for directly observing licensee activities and assessing the overall
safety condition of the plant. Because of the improved familiarity

with a specific plant that would result from more onsite time, an
inspector, in addition to detecting instances of noncompl iance with
regulations, wouid be better able to assist in identifying potential
problem ireas before they developed into safety hazards. Therefore,
increasing onsite time would result in a higner level of confidence

that licensed activities are conducted safely.



The existing NRC inspection prugram provides an adecuate tachnical
basis upon which to assure the safety of licansee ogerations. The
improvements identified above would strengther this technical basis
and, at the same time, add an important benefit by increasing the
public perception of the adeguacy of the NRC inspection program.
Regardless of its technical basis, an inspection program that fails

to convince the public of its adequacy will continually be the subject
of controversy and suspicion.

Criticisms of the existing inspection program “ollow three consistent
themes: (1) there are too few NRC ins:actions; (2) inspectors scend

too little time actually at the plant; and (3) even when onsite,
inspectors spend too much time reviewing paperwork as opcosed to
observing actual work or cbserving and conducting tests and rezsure-
ments. A decided move by MRC into more direct verification/measuraments
and refining the program to provide more onsite time enhances the base

for NRC technical judgments and, at the same time, effectively responds
to those criticisms. e

These changes are expectad to:

Increase NRC knowledge of the conditions at a licensed
facility and provide a better technical base for regu-
latory action.

tessen the program's reliance on the accuracy and
completeness of licensse records by improving the |
inspector's ability to independently verify licensee
performance.

Provide additional assurance that 1icensze management
control systems are effective and that licensee per-
formance is acceptable.

Improve the NRC posture relative to incident response.
As an additicnal benefit, the Trial Program suggests that trese chances

should also improve the credibility of the program in the licensee's
eyes.
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The refinements introduced above form the basis for three goals that
the NRC inspection program should satisfy:

Establish greater NRC presence onsite at licensee
facilities.

Increase the direct observation of key licensee
activities by NRC inspectors.

Enhance the confidence in licensee records by increasing
NRC direct verification/measurement activity.

The sections that fcllow identify and evaluate four altarnatives that
the Office of Inspection and Enforcement could pursue to achieve these
goals.

Each of these alternatives preserves the underlying philosophy .of NRC
regulation and inspection. The licensee would continue to be directly
responsible for designing, constructing, testing, and operating the
facility in a safe manner. NRC inspectors, whether stationed onsite
or in Regional Offices, would remain independent of the licensee's
control systems while assuring that the licensee was providing adequate
protection. Finally, each of the alternatives maintains the present
scope of responsibilities of the Office of Inspection and Enforcement
involving the evaluation of licensee performance with respect to

safety and safeguards matters.
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SECTION IT .5
DESCRIPTION OF INSPECTION ALTERMATIVES

Alternatives

Five alternatives are described that permit varying degress ¢f inspector
presence, direct observation of licensee activities and the use of
independent measurements. The Current Program, relying upon regional
inspectors, is alternative 1 and is used as a baseline against which

the other alternatives are compared. The Site Vicinity concept,
alternative 2, involves placing some inspeciors in the vicinity of
clusters of reactor sites and supplementing their inspection effort

with special performance appraisal and direct verification/measurement
teams. Alternative 3, Full Time Onsite, calls for an NRC inspector at
every reactor site to provide duily insruoction coverage. Alternatives 4,
Continuous Onsite, and 5, Continuous in (ontrol Rcom, provide extended
inspection coverage and-require an NRC inspector to be continuously pre-
sent at the site or in the control room of each reactor with an ogerating
license. Each of the alternatives that places an inspector onsits would
also involve in-depth performance appraisal and direct verification/
measurement inspecticns conducted by a skilled and diverse group of

NRC inspectors.

Components of the Alternatives

There are four basic components that comprise the inspection alternatives
identified above. To avoid duplication, the comoonents are identified
and discussed at a conceptual level before they are combined to form
inspection alternatives. The inspection components are:

Regional inspections involving NRC inspectors, éither project
or tichnical support, operating cut of Regional Offices (as
in the present program).

Resident inspections conductaed by inspectors staticned at
(or in the vicinity of) licensed facilities.

Direct verification/measurement inspections conducted by NRC
inspectors and possidly ccntractor cersonnel to obsarve work
in progress or independently test licensee activities.

Performance aporaisal inscections conducted by a select group
of skilled and aiverse NRC inspectors to provide a short
period of concentrated inspection of any or all aspects of a
licensee's cperation.

4 - by
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Regional Offices and periodically travel to Ticensed faciiis s

inspections. In the present program, an inspector spends ass._-
percent of total available time onsite at licensee facilities, -
each cperating reactor licensee typically receives about *wa <- _.ztions
of two to three days duration each monch, either by a single <- . stor

or by a team composed of several inspectors.

make

) 4 )

-. i
Using the recional inssection approach, NRC inspectors are 1--: in

Regional inspectors are of two main types, project and technizz  _pport.
Project inspectors are usually generalists with technical knz. - -2 in

the broad spectrum of activities conducted by the licensee. T-- :pe
responsible for conducting inspections in certain areas and #-- =nitoring
the overall inspection status of a site, ceerdinating the t2:2” -zping
inspection effort at the site, assuring all necessary inspes=‘- ‘equire-
ments are fulfilled and following up on all outstanding ite=s z =nforce-
ment actions. Project inscectors normally serve as the peint = ~ptact
between the licensee and the regional inspection organizatis

support inspectors are specialists that possess a high degrs

i shnical
. s ; - SHRES @ € 2.7 spertise.
in one or more engineering or scientific disciplines rejates -- ~ansse

- e

activities. Technical suprort irnspectors orovide coverage <7 = -ific
Piw,

Under the current regional inspection program, inspectors exz—-.
technical procedures, manacement controls and licensee recoris . -
observe licenses activities. Aoproximately 20-30% of onsiss =---

|

|

|

|

|

technical areas and support the inspection effort o7 the praizs -~spectors.
is spent in dirsct observation and independent measurement.

Using the resident inscection concept, some inspectors would 5z -ated
either at or in the vicinity of licensed facilities. Project . zctors

would be best suited for resident inspector duty, because thz = _:itions
encounterad at the site may cover a spectrum of activities. Tz: -:cal
support inspections appear more suited to regicnal rather %kzr - <dont
inspectors because the expertise of the technical specialis® i: - ~g
narrow than the project insgector and can be used more effectiz  and
efficiently when apolied to a number of different locations. ~: -2 are

several possible variations of this appreach. If located naz» Jsters"

of reactors, cne site vicinity inscector might be able to previ:  inspec-
tion coverage to all the clustered facilitias by spending a =31 -zage of
his time at each. Assigning one onsite inssector to each 2277 would

permit the inspector to concentratz afforcs even further. (2ot - aus
ensite coverace for a particular facility could be achieved = = . cning
& number of inspectars ts each site. For all alternatives us®s: -s5ident
project inspectors, technical support is still providad by inszz —ars
from the Regional Qffices.
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The concept of resident inspections was evaluated in the Trial Resident
Inspection Program. The Trial Program concluded that the concept was a
viable inspection method and contributed to the effactiveness and
efficiency of inspectors. In addition to the benefit of increasing
licensee awareness of regulatory requirements cited in Section I, a
resident inspector was shown to enhance NRC awareness of facility
status., Licensee acceptance of the NRC inspector was imoroved which
resulted in easier access to facility records and increased independ-
ence of inspection effort. Because of the results of the Trial
Program, the resident concept is usad as part of each alternative
to the current program considered.

One of the prime functions of an onsite inspector would be to extend
NRC onsite ex:mination of the implementation of the gquality assurance
program through increased direct observation of the work and testing
procedures. The onsite inspectors would determine that licensee work
and maintenance procedures were adequate and, by observation, verify
that these activities were conducted properly and at the required
frequency. In addition, inspectors would examine avents to detarmine
the adequacy of licensee actions and reports. Their proximity to and
familiarity with a specific site would allow immediate cnsite inspector
response to significant events. Although onsite inspectors could not
possess all the specific expertise and skill of the regicnal technical
support groups, they would be capable of recognizing actual and potential
safety problems and, if necessary, could then refer these items to the
_technical support inspectors for resolution.

Independent Verification has two forms - direct observation of work

and confirmatory measurements. Both types of indegendent verification
are intended to provide credible assurance that the licensee has con-
ducted various types of work procerly. Direct obsarvation invelves
witnessing licensee activities in progress. This "over the shoulder"
observatior zan be deone by both project and technical suppor. inspectors.
While the opportunities for direct observation are probably greater for
resident inspectors, it is commen practice for regional inspectors to
observe particularly significant work in progress as part of the current
inspection program. The number and types of thesa cbservaticns snould
be based upon a determinaticn of the most safety-signifizant licensee
work units,. the degree to which this work can be meaningfully chserved
and the degree of confidence desired.
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Confirmatory measurements differ from direct observation in that they
are "hands on" (as opposed to "over the shoulder") inspections. These
types of inspections involve technical verification that the licensee
has done certain work properly. Through confirmatory measurement in-
specticns, those licensee activities that are not subjected to direct
observation by the resident inspector or specialists still are subject
to direct verification by the NRC but on a post-performance basis.

This inspection technique can increase the NRC's confidence in the
‘technical performance of the licensee and in the accuracy and complete-
ness of licensee documentation. !hile some measures may be appropriate
for an onsite inspection, it may not be an efficient allocation of
resources to duplicate at each site the confirmatory measursment
capability that involves specific tachnical talents and equipment.
Therefore, NRC inspectors supplemented by contractor technical support
would be used as scecialists to perform these technical measurements
and tests. As in the case of direct observation, the number and type
of confirmatory measurement inspections would be based upon the degree
to which safety-significant plant parameters should and can be verified
by test or measurement and the desired cegreze of confidence.

Performance aporaisal inspections are thorouch critical reviews of
licensee facilities by a select group of expirienced NRC inspectors.
While the current inspection program appraises the performance of
licensees, intensive performance appraisal inspections are not conductad
as a part of iX. These appraisals would provide an additional layer of
- inspection in assuring the safe operation of licensed facilities.
Inspectors would be chosen for their expertise and experience. The
specific disciplines needed on a particular team would be based on the
type of facility inspected, the type of problems experienced at that
facility in the past and other fantors.

Performance apcraisal inspections would te aimed primarily at the
licensee's total centrol of glant activities. Therefore, the orienta-
tion of these inspections would be toward corporate and offsite menagement
control as demonstrated by onsite licensee performance. The onsite in-
spections would involve detailed examination of selected areas of the
licensee's activities supplemented by a reliance on the direct verifica-
tion/measurement performed by the regicnal or resident and the technical
support inspectors. The performance aporaisal insgecticns would verify
that the licensee control systems assure adeguate performance in safaty-
related mattars.
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The teams conducting the performance appraisal inspecticns would examine
essentially the same areas of different licensee's activities without
regard to regional boundaries. This would bring a national perscective
to inspection and allow the NRC to obtain a more objective view of
licensee performance and of the effectiveness of the total regulatory
program. In addition to appraising the licensees' activities, the
results of performance appraisal inscections should indicate the
effectiveness of the routine inspecticn program and provide insight

into the performance of the onsite inspectors.

The frequency of performance appraisal inspections might average cne per
year per site, with more freguent inspection devoted to licensees with
known or suscectad problem areas. A desirable output of these appraisal
inspections would be acknocwledgment of those areas in which the licensee
was doing a particularly good job.

The timing of these inspecticns would be based on factors such as:

(1) the time since the last appraisal inspection; (2) licensee per-
formance; (3) requests by Regional Offices; and (4) other events
warranting examination. Teams would establish specific objectives

and schedules for each inspection and focus on major safety-significant
areas. The teams would prepare inspection reports with findings that
would be turred over to the Regiocnal Qffice for followup or for enforce-
ment. These inspecticns would not replace reactive inspections that

the Regions would perform to respend to incidents or allegations.

Inspection Alternatives

The basic components can be cembined into inspection program alternatives
that increase inspectur presence and strengthen the program's independent
verification capability. Using the current inspection program as a
baseline, this section briefly describes four additional alternatives
that represent progressively increased effort. Evaluations of the base-
line current program and the four other alternatives are presented in
Section III.

Alternative 1: Current Program. The current inscection program relies
on regionally-based project and technical suppors inspectors. Inspectors
periodically travel to licensed facilities and exch facility typically
receives about two inspections per menth of two i2 three days duration

by a single inspector or a team of several inspectors.

P i A dohd 24 :"
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Alternative 1 is used as the baseline for cvaluation. The program
described in Section I would grow in succeading years to accommocate
additional facilities and workload but the technical program and
inspection approach would remain substantially unchanged.

Alternative 2: Site Vicinity Inscections. This option involves locating
inspectors near clusters of reactor sites. The recent Trial Program to
evaluate this concept concluded that the concept is preferred over regional
inspectors for a cluster of three or more operating reactors within a
radius of about 25 miles. The Trial Program evaluation also indicated
that the site-vicinity concept appears aporopriate for construction sites
as vwell as operating reacters. In alternative 2, a site vicinity inspector
s assumed to perform that part of the routine insgection srogram normally
performed by project inspectors based in a Regional Office. Capending on
the number of reactors and number of sites in the cluster and an individual's
technical qualifications, some technical support inspection requirements
could alse be covered by the site vicinity inspector. In addition, the
site vicinity inspector would spend considerable time ensite observing

and evaluating Ticensee activities. Based upon projections of the number
of reactor sites in various phases and locations, it is estimated that

site vicinity inscectors could be placed at 11 clusters invelving 21

sites in FY 81. -The site vicinity inspections would be supplemented by
performance appraisal inspections and regional technical support inspec-
tions each with increased direct verification/measurement capability.

Alternative 3:" Full Time Onsite Insoecticns. The third option to accom-
plish the ccals set forth in Section I is to locate at least cne NRC
inspector at each power reactor site. For a fully implemented program,
one inspector would be assigned for each reactor phase (censtruction,
preoperational testing, startup or operations) represented at a site.

If there were more than two reactors in any one of the phases, additional
inspectors would be required so that no inspecter would cover more than
two reactors. The onsite inspector would perform the project portion of
the routine inspection program and some of the tecnnical support portion.
The remaining technical support would be provided hy the Regicns. In
addition to conducting the defined inspection orogram, the onsite inspector
would perform independent inspecticn, additicnal direct observatien and
other evaluation of licensee activities.

The onsite inspector weu 1 maintain an office at ths reactor sita and
would perfeorm the duties dgascribed previously., ‘ork area inspecticns
would be unannounced to the licensees and would he sarformed during
non-prime as well as prime shifts.
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Performanca aporaisal and confirmatory reasurement inspections would
also be included in alternative 3.

Alternative 4: Continous Onsite Inscectors (24 hours oer day). A

ourth option to accompiisn tne Saction 1 goals 15 to locate a
sufficient number of inspectors at each sita with a reacter in startup
or operation to orovide continuous coverage of thesz2 facilities. For
reactors in construction and pre-cperationa1 testing, NRC would continue
to orovide the full time onsite coverage described for alternative 3.
Alternative &4 is similar to alternative 3 in all respects, except it
requires a greater level of effort due to the continuous coverage in
startup and operation. Performance appraisal and confirmatory

meas. . nent inspection would be included in +his alternative.

Alternative 5: Continucus Control Room Insoectors (24 hours ter day).

The final aiternative Tnvolves p:acing a numcer oF NRGC inspectors 1in gach
power reactor control room to provide full-time coverage. Inspectors
monitoring control rocm activities on a fu11-time basis wouyld be dedi-
cated to that task and would not perform the routine inspecticn program
or the other duties of regional or resident inspectors. Because of the
importance cf the other onsite cperaticns such as work and maintenance
activities and the testing and startup programs, the continuous control
room inspector must be supplemented by an inspection program that examines
the other facets of 2 licensee's operation. The Regional and site vicinity
inspection concepts are incensistent with placing an NRC inspecter con-
tinuously in 2 control room. If an NRC inspector is %o cbserve control
room operations to the degree a monitor would, then, at a minimum, an
experienced generalist should probe other aspects of licensee opérations
to the same depth. Alternative 4 is consistent with the centrol rocm
concept but weuld duplicate much of the control rocm effort. Therefore,
the control rocm monitor was added to the Full Time Onsite alternative

to maintain consistency and aveid duplication of work. Alternative 5 is
identical to alternative 3 with the addition of control room inspectors.

(>
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SECTION III 2
EVALUATION OF INSPECTION ALTERNATIVES

Introduction

The criteria that constitute the basis for evaluating inspection
alternatives involve both qualitative and quantitative considera-
tions. This section defines these criteria and examines the benefits
of each alternative as well as the costs. To provide a consistent
basis for evaluation, each alternative is assumed to be implemented
and operating in a steady state conditicn by the end of FY 81.

Evaluation Criteria

The Office of Inspecticn and Enforcement interacts with other functional
elements of NRC and with licensees to insure safe licensee operations.
Quring the licensing process, NRC verifies that licensaes are competent
to comply with regulatory requirements. Subsequent !E inspections deter-
mine whether they are actually cemplying with these requirements. If
instances of noncompliance are found, IE undertakes the measures neces-
sary to insure that licensees take corrective action. Furthermore, IE
identifies potentially unsafe conditions in nuclear facilities that
indicate inadequate regulatory requirements, and provides feedback to
licensees and appropriate NRC offices when these situations are found.

The ability of IE to detect noncompliance and unsafe conditions depends
upon the type of inspection program and how it is used. Therefore,
inspection approaches and alternatives should be judged, at least in

part, on how they satisfy the following criteria associated with program
performance: .

Competency. Inspectors should be thoroughly familiar with the
the regulatory program, technically proficient and well acquainted
witii the facility.

Utility. The inspection program should maximize the inspector's
capability and oppertunity to observe those licensee activities
that are meaningful to safety.

Flexibility. The program should provide the opportunity for
inspecters to pursue noncompliance and safety matters %0 a
satisfactory resoluticn.
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Objectivity. The program shculd provide for the evaluation of

Tcensee activities without significant influence from inter-
cersonal relations. Correction of safety-related problems
must be achieved without the involvement of inspectors in
licensees' internal control systems.

Motivation of Licensees. The program should reinforce contin-
uing licensee awareness of and attention to respensibilities to
protect the public. In this regard, the program should provide
licensees with encouragement to improve and should minimize
disruptions of licensee activities.

These qualitative criteria pertain to the ability of the inspection
program to catect and achieve correction of instances of noncompliance
and respond to othar areas of concern. Howaver, tre viability of the
inspection altertatives also depands upcn quantitztive factors
describing pregram benefits and costs. These factors are:

Manpower Reauirements. Nurmber and type of people required.

Dollar Costs. 'anpower anc other program costs expressed in
dollar amounts.

Program Effectiveness and Efficiency. Measures expressed in
ferms OF inspector onsite time. anile inspector oensite time
is not a direct measure of effectiveness or efficiency, it can
be used as an indicator since the Trial Resicent Inspecticn
Program concluded that increased onsite presence:

Improves inspector effactiveness through increased
direct observation of facility cperations.

Enhances NRC awereness of facility status.
Enhances inspector acceptance by the licensee
resulting in easier access to facility records
and increased independence of inspection affort.

Reduces licensee efforts required to suppert the
inspection program.

Enhances licensee management atiantion to NRC
requirements.

3 S
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Qualitative Evaluation

This portion of the evaluation considers each of the inspection
alternatives in 1ight of the five qualitative criteria: competency,
utility, flexibility, objectivity, and motivation of ]icensees.

Alternative 1: Current Program

Competency. Inspectors are highly qualified and competent
and have excellent knowledge of a number of relevant tech-
nical disciplines as well as the various facilities they
inspect. Formal training ooportunities are amole and
readily accessible and the Regional environment permits
extensive interaction with peers. Since inspectors are
assigned to more than one plant, they may not be totally
familiar with the details of each plant. Their knowledge
of plant status depends on visit schedules and telephone
contacts with licensees. r

Utility. Because of travel reguirements and other practical
constraints, a regicnal inspector is able to spend about 25
percent of total available time onsite. Further increases
in onsite time would routinely require inspectors to travel
one week cut of every two. Tne opportunities for evaluating
all aspects of plant activity are limited by the amount of
onsite time available.

Flexibility. The present program of regional inspections’
encourages inspectors to pursue compliance and safety-related
matters to resolution. As a practical matter, howesver, the
onsite time available 1imits the inspector's opgortunity to
obtain resolution c¢f individual problems and allews less than
10% of the onsite time in independent inspection effort to
pursue matters of technical interest outside the pre-planned
program.

Objectivity. The opportunity for loss of cbjectivity by
regional inspection is small.

Motivation of Licensees. As shewn by the Trial Resident
Inspecticn Program, l1icensees awareness of reculatery reguire-
ments can be increased through more freguent intaraction with
NRC inspectors. The current program does not provide much
opportunity for such interactien.
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Alternative 2: Site Vicinity

Comgetencz. Inspectors would become more familiar .- -h the
aciiities for which they are responsible becauss = : would

typically spend part of nearly esvery day cnsite. ==. 2yer,
dispersing inspectors into a large number of smal’ pagd ]
would preclude day-to-day interaction with other i-- :-tors
and supervisors that contributes both to professic—. srowth

and current knowledge of regulatory requirements.
Utility. The site vicinity approach would permi -
to-spend a greater amount of time onsite than th

-
-
=
A
e

acLors
= 3nal
inspection appruach and would allow better kncwlez= < gite
activities. Morecver, inspection effort could 52 z:- »
scheduled to coincide witn significant site activi= .-,

'
L
-

Flexibility. The ability of the site vicinity insz= 'srs to
pursue matters of safety concern would be enchance: -ause
of the increased onsite time, familiarity with the = i1ity
and the opportunity for non-prime work hours insgs=— 1s.

o

Objectivity. Tne site vicinity inspectors would n== -3intain

an onsite office and would snend only a portion ¢ - 2 at the
site. However, as the only NRC employee in the vi= - ty, day-to-
day technical and professional interactions could z: ‘nited to
those with licensee employees. Uhile the potentiz® --r loss of
objectivity would be greater than that of the regiz— inspector,
the Trial Program inspectors suffered no detectzbiz 3¢ of
objectivity.

Motivation of Licensees. Licensee attentiveness %: “ulatory
requirements should be enninced at those facilities -2re site
vicinity inspectors are assigned. However, a majo~ awback

of this approach is that inspectors would be assiz-= <9 a

limited number of sites that would be chosen on tnz  sis of -
geographical, rather than performance, consideratiz- Hence,

the positive benefit of this motivation would be rz: ;ed only

at those sites located in clusters.

"

Alternative 3: Full Time Onsite

Competency. Using this approach, inspectors would = .alop
considerabie familiarity with the licensee facilit: ince
each inspector's responsibility would be limited tz ;ingle
site. Without pericdic reassignment of inspectsrs, .aver,

B




an inspector might not gain the breadth of =::

comes from exposure to a number of different -

Furthermore, providing formal training to ors .
would pose practical logistics problems. QOne -.
would also lose the daily professional intarz:-

peers available to rsgional inspectors.

Utility. Inspectors would be able to conduc:
various times during the daily work cycle, ir.

‘znce that
‘lities.

* inspectors

inspectors
"n with NRC

“cections at

prime and non-prime shift operations. Inszsz- 1:252222
onsite would be significantly increased and =. 4Hbe
selectively appiied to emphasize safety-relzz- icenses
activities. Inspection activities would ba = sially
unannounced. -
Flexibilitv. The increased time onsite woul: " side the
inspector ample opportunity to detect and ve~ - ~orrection
of matters of safety concern. ’
Objectivity. Because of the daily working '5‘*'-nship
between inspector and licensee, this approac- -- ¢ greater

risk of loss of inspector objectivity than -

- %@ vicinity

approach. A closely related problem is the 2t:eial for
inspector involvement in the licensee's inte~. i cic:ion
making processes. As in the site vicinity 2.t ive the
inspector might find professional and social .= " 77
among the licensee employees. y
Motivation of Licensees. This alternative wI-' . Srovide
increased inspector presence onsite and shoul: - a
positive influence on motivation. The activis . ;vailable
for inspection should be sufficient to make #.° snd
meaningful use of the inspector's time. ‘
Alternative 4: Ccntinuous Onsite
Competency. Alternative 4 provides inscecic— . ind the
clock at operating reactor sites. These insce— ¢ woeld
become familiar with a specific facility, buz “. v suffar
the same professional disadvantages identifiz: 3l tarnas
tive 3, with the exception that they could i~=-.. daii
with a small group of NRC peers. L s
RINIGIR
IMURUHN
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The number of inspectors nesded to provide continuous
coverage of all reactor sites would require a substantial
increase in the size of the inspection force. The ability
of NRC to expand the inspector force to this extent, while
maintaining high standards of quality is questionable. Alse,
retaining high caliber inspectors would be difficult, since
many of them would be assigned relatively unchallenging
duties during the non-prime shifts.

Utility. The NRC inspection program emphasizes contrel by

icensee management through quality assurance programs and
systems. While placing inspectors continuously cnsite
would theoretically maximize the cpportunity to dJatect
noncompliance, it would not provide appreciably more per-
spective to the licensee activities than altarnative 3,
because there is not sufficient . -ensee activity to fully
utilize inspectors on a three shi.t tasis.

Flexibility. Continuous i~spector presance w2uld provide
greater opportunity for prompt a2ttention .o matter; of tech-
nical intarest.

Objectivity. The poscrhility of loss of objectivity is less
when a number of ¥ .spes drs rather than an individual is

stationed onsite tecause the group weuld provide profes-
sional interacticn 2nd dissuade overfamiliarity with the
licensee, : :

Motivation of Licensees. Licensee azwareness of and attention
to regulatory reguirements should be enhanced.

Alternative 5: Continuous in Control Room

Competency. The qualifications of control room inspectors

are necessarily different from those of current NRC insgectors.
While control room inspectors would need knowledge of NAC

rules and regulaticns, they would also require training and
experience equivalent to that of Senior Reactor (Uperators

to meaningfully menitor control room activites.

Since control room inscectors would serve a monitoring
function and rarely exercise their full profassional cap-
abilities, it would be difficult to maintain technical

“ i
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proficiency during the onsite tenure despite suppler:--al
training. In addition, retaining qualified control - .=
inspectors could prove difficult because of the nat.-. of
the job.

Utility. Only in the event that the licensed operaz:- 4id
not perform in a manner to assure the safe functioni-: of
the plant would the control room inspector be callez .-an
to act. These instances occur infrequently. Moreov:-,
increased inspector resources could be used more ef<s:-
tively if zpplied across the total plant rather ther
concentrated in control room operations.

Flexibility. It is not l1ikely that these inspectors .-ild
contribute significantly to IE's ability to detect z-:
achieve correcticn of noncompliance or unsafe condis .~s
because their activities are limited to one facet o s2nsee

operations.

Ob;ectivitx. Because of the close and constant work - :

relationsnip between control room inspectors and lice =2d
reactor operators, the possibility exists that interw. —onal
relations would enter into the inspector's evaluatior .7 the

. safety of control room activities. In situations whe- prompt
and responsible actions on the part of the licensed :: ~ator
are needed, the tendency may exist to consult with o .=%ar t23
the NRC contrel room inspector those decisions that =._- be
made by responsible licensee management.
Motivation of Licensees. The control room inspector w .ld
impact only control room personnel and could positive .
influence them to conform to requirements.

Quantitative Evaluation

To provide a consistent basis for evaluation, each alternative - -
projected to FY 81. Estimates of resource requirements (manpow:-
and dollars) and onsite time are based on currently forecast FY :.

workload with each inspection alternative operating in steady s-.<a2.
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Manpower Requirements. Alternative 1, the CUr:ent program, rej‘:.

on regionally bassu inspectors to accomplish the entire inspecsic
workload. Alternatives 2-5 require a mix of regional and onsits
inspectors complemented by Special Inspection Teams. The mangcae-
requirements describe the relative effort involved in accomplisri--

the altarnative inspectisn programs and serve as a basis for cz-= --:on.
Appendix A describes the manpower calculations. Table 1 summar<:.c -nese
requirements. Reactor tachnical support inspectors include all =- .2,

health physics, power reactor technical support and non-power rz:— =
inspectors.

TABLE 1 IE MANPOWER FOR INSPECTION ALTERNATIVES FY 81

1 2 3 & s

REGION

Reactor Tech Support 370 362 275 175 273

LCVIP 39 39 39 39 38

Fuel Cycle 63 63 63 62 63

Safeguards S0 30 30 62 50

Direction/Admin. 198 188 208 154 183
ONSITE -

Construction/Prelps 0 3 62 62 62

Operations/Startup 0 10 71 42¢ 71

Control_.Room 0 0 0 C 540

Admin. Support 0 0 0 71 71
SPECIAL TEAMS

Inspectors/Analysts 0 120 120 120 120

Direction/Admin. 0 37 37 37 %7
HEAC TUARTERS

Direction/Admin. 165 175 182 201 227
TOTALS 925 1098 1147 1410 1784

DIGIME
HRULULY
niRHEHNTA
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The total [E manpower required under each alternative in FY 81 is
shown in Figure 1 below.

Figure 1 FY 81 Manoower

1784
1470
925
1 2 3 4 5
ALTERNATIVES

The estimated funding require. to operate these alternatives in FY 81
s based on the IE Five Year .lan for Alternative 1 and computed
additions to this amount for the other alternatives. Figure 2 shows
the total FY 81 dollar requirements for each alternative.
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Figure 2 FY 81 Dollars (Mil1idns)

80.5
66.9
55.4
51.3
43.1
1 2 3 4 5
ALTERNATIVES '

Onsite Presence

Each inspection alternative provides more prasence onsite. The

total hours are calculated in Appendix 8 and are summarized in
Table 2.
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TABLE Z_IQTA; - WUAL ONSITE PRESENCE
(Thous ~as of Hours)

1 2 3 B 5
Curress Site Full Time Continucus Control
Proc-r  Vicinity Onsite Onsite Room
Region Inspectors 178.: 171.0 127.5 63.5 127.0
Site Vicinity or
Onsite Inspectors - 7.8 207.5 718.7 207.5
Special Teams - 40.8 40.8 40.8 40.8
Control Roem Inspectors - - - - 946.0
TOTALS 178.. 219.6 375.8 823.0 1321.2

Alternative 2 is only slightly ss costly (7%) than alternative 3, but

yields only 60% as many onsite : irs. In addition, it applies these extra
hours to a sampling of sites b2 -2 on geographic not performance criteria.
While hours of presence are inz-:sed by this alternative, the frequency of

presence is increased only at < clustered sites.

Alternative 5 yields the gr2atz- increase in onsi.e time, largely from
control room inspections. Howa =, it is about twice as costly as the
current program. More importar= ., alternative 5 does not appear
desirable because of the quest I ible inspector utility and because

of potential interference with = _ansee responsibilities

The most difficult choice is B=w-en alternatives 3 and 4. The basic
Judgment involves the value of =.bling onsite time versus the cost

of 263 additional people. The z:itional expense would be warranted

if the time could be used produ=—vely (i.e., could increase confidence
and could be a meaningful job “= 1 highly qualified inspector). Since
alternative 3 already more thar :ubles the onsite time spent in the
current program, and since the = .l-time inspector in alternative 3 can
cover all key licensee activit®z. it is unlikely that much more
confidence would be gained by ™=:ubling the onsite time. Furthermore,

there is a limited amount of s~ “icant activity during non-prime shifts
and it would be difficult to p== ie a challenging job for the inspectors.

On balance, alternative 3 is pr=rred.




SECTION IV
CONCLUSIONS v

While the current reactor inspection program has proved effective in
determining that licensees have implementad systems to control con-
struction, testing and cperation, improvements could be made to

this program that would provide a stronger basis for assuring that
licensees are discharging their responsibility to provide adequate
protection of the public health and safety. These improvements would
allow meore opportunity for dirsctly verifying licensee actions and for
confirming the accuracy and completeness of licensee work and documenta-
tion. In addition, increasing NRC inscector presence cnsite would both
heighten the licensee's awareness of NRC requirements and provide more
occasion for assessing the effectiveness of licensee management cuntrols
and the safety of licensed oper: ‘ons,

While each of the altarnatives to the existing program provides
additional onsite time and enhances NRC's direct observation/measurement
capability, the Full Time Onsite alternative is preferred. " When fully
implemented, this alternative will double the onsite time provided by

the current program with a 39% increase in inspector manpower and a

30% increase in total program costs. The Full Time Onsite Inspectien
Program wil oTace NRC inspectors in residence at nuclear sites under
constructio’, ‘n test and in oneration. By the end of FY 1980, there
will be at leas* one inspector on each site. By the end of the follow-
ing year, addity nal inspectors will be stationed at sites with mere than
two reactors and at sites with reactors in more than cne phase (construc-
tion, test or operatien). ) .

Inspectors will maintain separate, government-supplied office space

and administrative supcort. The onsite inspectors will concentrate

on directly observing key licensee activities. Work area inspections

will be random and unannounced and may occur on ncn-prime as well as

prime shifts. Inspectors based in Regional Offices will perform routine
technical support in:pections and will be available to the onsite

inspector when specific technical assistance is required. In addition,
special inspection teams will perform periodic, unannounced critical reviews
of licensee facilities to assess the effectiveness of the routine inspec-
tion program and provide insight into the parformance of onsite inspectors.

The Full Time Onsite alternative applies uniform inspection rescurces
to all reactor licensees regardless of gecgraphic location. Further-
more, the total inspection pregram provides a balanced perspective of
1icensee onsite activities; licensee management control systems as they

c -
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ure demonstrated by onsite operations; and the rasults of licenss:

actions. This altarnative recognizes the inter-related naturs < .

licensee activities that imoact on safety and affords each cne ar

appropriate measure of insgection effort. The significantly incrz.

-

direct observaticn that this program affords should yield increase.

information that can be fed back to the Office of Nuclear Reactor
Regulation for evaluation and incorporation into the licensing sre
It should be emphasized that this program will not change in any

way the relationshius and responsibilities of the licensing offics.

(NRR and NMSS) and IE for the safety of licensed facilities.

While there are many benefits associated with the Full Time Onsi<:
alternative, IE recognizes that this alternative also risks corprs
of inspector objectivity.

The inspection program will be structured to recognize that objzc:
particularly for resident inspectors, is difficult to maintain., ~

1ikelihood and consequences of loss of the resident inspector's of -

will be compensated for in several ways:

By creating a2 job and career management program that’
is professicnally and financially satisfying so that
the motivation for loss of objectivity is reduced.

By selecting personnel of high caliber so that
professional and social pressure will work to counter
loss of objectivity.

By verifying the good character of inspector candidates
through background investigations. .

By assuring that standards of conduct are specifically
stated and clearly understood by inspectors.

"7 providing inspectors clear guidance as to their duties
and 1imits of their authority.

By close review of the work of inspectors, including
onsite appraisals,

By complerienting the efforts of resident inspectors with
additional inspecticns by rzgion-based insgectors and
Special Inspection Teams under Headquarters control.

By routine transfer of resident inspectors on a seriodic
basis or early transfer if significant loss of objectivity
{s established.
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The implementation of this program will alsoc have an impact on tre
resource requiremants of othar NRC offices. lhile these imsacts 2-:
not fully evaluated as part of this study, several offices have
indicated that they anticipate additional worklcad under this
program. The Office of Administration may recuire promot augmenta-
tion to assist in recruiting and implementaticn. These additional
requirements will be addressed as part of the implamentation planni-:
Initial estimates by the Offices of Administration and the Executi.s
Legal Director are that fewer than five people 2ach will be recuirs-.
The Office of Nuclear Reactor Regulation estimates that they will
require cne additional person for each ten additional inspectors tc
continue both formal and informal IE/NRR <nteraction. Other offics
requirements may be felt as soon as the increase in the IE workfores
has occurred.

Planning for the new program must include provisions for re-examini-:
its basic concept and effectiveness. While the details of this
re-evaluation have not yet been defined, 1IE will develop a plan th:-
fdentifies evaluation criteria and measures. An initial re-evalust<--
will be made within 18 months of program initiation. .
Finally, while this study was directed to the reactor inspection
program, there appear to be similar benefits that can be obtained z-
other major licensed facilities. IE will sponsor a follow-on study :°
other fuel cycle facilities to evaluate the application of resident
inspaction
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SECTION V
IMPLEMENTATICN

Introduction

In addition to a larger work force of the Office of Inspection and
Enforcement, implementation of alternative 3 involves a number of
other fictors that will ultimately determine the success of the
program. This saction discusses the phased resource requirements
necessary to achieve full implementation and identifies the planning
tasks to be undertaken.

Resource Requirsments - Phasing

The evaluation of the five inspection alternatives assumed steady
state operation of the onsite inspection program by the end of FY 81.
By the end of FY 80, at least one inspector will be assigned full-ti-.
to each site., To assure FY 81 implementation, recruitment and train-
must begin as soon as possible. Current estimates of the qualifica:z® .4
required for onsite inspectors and the available market indicate thz:
a new employee must spend at least two years in the IE organization
before onsite assignment. Even then, not all will qualify but may
spend additional time in a Regional Office to gain required experier:..
The two years would be spent in formal training, performing regionai
inspections, and in OJT at a site.  The requirement for this two yez-
pipeline means that people recruited-in FY 78 could not be placed
onsite or relieve a significant percentage of experienced inspectors
for onsite assighments until FY 80. Since onsite inspectors in FY 7:
and FY 79 must be drawn from existing inspector manpower, not all siz:;
can be manned immediately. However, several sites will be manned by nq
end of FY 77 and approximately 45 full time onsite inspectors will L=
in residence by the end of FY 79.

The m-npcwer requirements to phase into full implementation by FY 81
are shown in Tablz 3. These requirements were derived based on the
current forecast for licensing actions, a two-year pipeline for newi:
recruited personnel, voluntary moves of a limited number of current
inspectors, an attrition rate of 5% for onsite inspectors and 15% fc-
all others, gradual staffing of the special inspection teams ani
recruitment in FY 78 of the training and administrative support
personnel., A more detailed discussion of these factors is presentez
in Appendix C.

Using the FY 78 budget request and IE Five Year Plan as a baseline,
Table 4 shows the additional funding needed for phased implementatic-
The salary and benefits estimates are based on the number of additic-.
people each year, taking into account more frequent salary increasss
(step and promotion) for new employees. The travel estimate is basz:
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REGION PERSONNEL

ONSITE :
TECHNICAL SUPPORT!

LCVIP

IN TRAINING

FUEL CYCLE

SAFEGUARDS

DIRECTION & ADMINISTRATION

REGION TOTAL

SPECIAL INSPECTION TEAMS

INSPECTORS
ANALYSTS
SUPERVISION & ADMINISTRATION

SPECIAL INSPECTION TOTAL

TE HEADQUARTERS

MANAGEMERNT
PROGRAM DEVELOPMENT

HEADQUARTERS TOTAL

1E TOTAL

Note: 1 -

TABLE 3 - PROJECTED MANPOWER DISTRIBUTION

Technical Support includes

) 79 80 81 82 83
35 46 m 133 152 153
176 178 204 235 233 239
20 33 37 39 39 39
122 192 101 40 72 92
60 61 62 63 65 66
53 7 75 90 98 112
147 174 180 208 244 254
613 755 770 808 903 954
27 50 74 97 97 97
7 13 19 23 23 23
8 15 26 37 37 37
42 78 119 157 157 157
52 52 50 54 56 60
84 105 127 128 128 128
136 157 177 182 184 168
79) 990 1,066 1,147 1,244 1,299

power reactor tech support, non-power reactor tech support,

and support for incident response and 10 CFR 21 additional inspection requirements.

-OE-



SALARY AND BENEFITS
TRAVEL

ADMINISTRATIVE SUPPORT
TRAINING

CONTRACTOR SUPPORT

p o TOTAL

TABLE' 4 ADDITIONAL BUDGET REQUEST

Dollars (Millions)

8 19, 80 81 - 82 83
2.0 3.5 5.8 6.0 6.3 6.6
1.8 2.1 0.9 1.0 0.8 0.9
1.0 2.0 2 sid 2.4 2.5
4
0.5 0.5 0.5 0.5 0.5 0.5
0.5 0.5 2.0 2.0 2.0 %0
5.8 8.7 11.5 11.8 12.0 12.5
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on the normal additional travel for new personnel and the additicnal
travel associated with OJT for newly recruited inspectors; moves of
inspectors to site locations; additiond) traved to cover sites tempe-
rarily until onsite inspectors are assigned; and the travel saved by

placing inspectors onsite. Administrative support estimates are based

on office facilities, equipment, supplies and services for the onsite
inspectors. Training estimates are based on the additional courses
that will be conducted under contract. Finally, contractor support
estimates involve costs associated with validating the training and
personnel qualifications/testing programs and providing additional
confirmatory measurements support.

Implementation Planning

Implementation of an onsite inspection program will require prompt
and decisive action on a number of key issues. Planning has already
begun on some of these issues and, upon Commission approval, an
intensive effort to complete them will be initiated. This effort
will involve both Headquarters and Regional IE personnel as well as
representatives from other NRC offices such as ELD, ADM and QIA.
Small teams will be formed to establish work plans and schedules and
to complete the tasks. Key implementation tasks to be addressed in
this effort are:

Onsite Manning Schedule

Program Structure and Management

Regional Organizaticn

Special Inspection Program

Inspaction Duties

Training

Recruitment

Career Management

Conduct of Employces

Onsite Logistics Support arid Personnel

Legal Aspects of Resoonsibilities and Authorities
Legal Aspects of Individual and Agency Liability
Impact on other NRC Qffices

Enforcement Program

Licensee Impact

Program Re-evaluation

The following paragraphs identify the consideraticns to be addressed
in each task. -

Onsite Manning Schedule. Total IE resource requirements for implementa-

t7on have been caveloped. Each Region must perfarm a site-by-site
aalysis to identify:
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The order in which sites will be manned.
-, Y

Those sites that can be manned without a physic: -ave.

Those sites that can be manned by existing Regiz-
personnel on a voluntary basis.

The number of onsite inspectors by reactor phass
required during FY 78 - FY 83.

The number of technical support inspectors requ:-

Results of the regi~nal analyses must be consolidated arz - total
IE resource estimates must be allacated to the negions.

A summary of resource needs by skill type for each Regic- ~.st be
developed for use by the training and recruitment task fz-- <,
Program Structure and Management. The staff must devele: . “dance

for administering and conducting the onsite, support, arz . =cial

inspection programs that defines the authorities, respons- “ities
and roles of the Headquarters staff, regional onsite ang =-. ~nical
support personnel and special inspection personnel. This . ‘dance
should cover the interplay among the components of the ir:. -tion

program,

Supervision of remote, dispersed personnel must ensure az-- <nce to
inspection requirements, continued objectivity with resgce= -0 licensees
and maintenance of inspector competency. There must be 2 . :tem of"
checks and balances within the program to ensure periodic -depth
examination of program effectiveness. This sytem must di--.<ly probe

licensee control systems and indirectly evaluate the perf:z-—.nce of
the onsite program.

The preogram must ensure timely reporting of significant iz=— by

onsite, technical support and special inspectors and time™ _:tention

to and disposition of these items by Regional and Headguz— -s manage-

ment. Regional onsite and ~~ecial inspection experience = - be )
incorporated into the program development process.

The program must be well-defined to assure uniform treat-z— 3f
comparably performing 1icensees but permit encugh flexibii-- ¢to
accommodate different licensee facilities and performance. ~hat ‘s,
the program must be detailed enough to assure that thers z= ng signif-
fcant differences in implementation among the Regions, dut ~“axible
enough to respond to unexpected situations and to account <= licensee
and facility differences.




Reaqicnal Qrcanization. The growth and dispersement of reactor inspectors
and the addition of a special inspection program may arfect the number
of Regicnal Offices, their internal organization or both. A task force
will review these considerations, recognizing recent Commission interest
in Regional expansion.

Special Inspection Program. The special inspection pregram must be
structured to pProvide checks and balances to ensure the routine inspec-
tion program is performing as intanded., Thisg component will bring a
perspective to the inspection program that is oriented toward the

total control of Ticensed activities and transcends regional boundaries,
To achieve this, the performance appraisal and direct verification/

The appraisal teams will be led by experienced inspectors supplemented
Y staff members skilled i

areas inspected. The teams will normally consist of three to five
individuals who would spend about five days at a licensed facility.

The special inspection teams will possess independent measurement
Capability for verification of Ticensee performance. NRC inspectors

- activities. The direct verification/measurement capability will also
be available to the Regional Offices to enlarge their independent

In addition to aporaising licensee performance, the results of special
inspections wil] indicate the effectiveness of the onsite program.
These inspections should help maintain inspector objectivity,

Duties of Onsite and Technical Sup ort Inspectors. The division of
labor between onsite and regional technical Support inspectors must
énsure effective and efficient use of highly specialized technical

support experts and of_t@e onsite inspector generalists. The program

A task force has completed a first draft of cnsite inspector duties for
the construction, test and startup and Operations phases. Upon Commission
approval, the onsite duties will be refined and complementary tachnical
support duties developed,

In addition to the technical onsite duties, the authority and responsi-
bility of the inspector must be defined. This task will be coordinated
with the legal considerations.
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Training. The qualifications required for onsite inspectors and the
methods of verifying these qualifications myust be developed. Preliminary
training estimates nave indicatad a two-year training period. The
pProgram builds on the current IE training and consists of classroom

and simulator activities, on-the-job training and formalized self-study
programs. The establishment of courses, schedules and training requirs-
ments has begun and will accelerate upen approval.

Recruitment, To ensure smooth implementation. recruitment needs must

€ 1dentitied and cocr-inated with the specific Phasing requiresents

and training schedules. Once needs are identified, an aggressive
recruitment and personnel processing (1nc1uding security clearances)
Program must follow. Issues such as length of duty assignment, reassign-
ment considerations, reimbursement expenses for relocation and duty

hours must be defined for the onsite program. New employees must he
informed of policy concerning onsite assignment to minimize attrition.

Career Management. The Insite inspection progr.m will bring persorins]
at different age levels and with different knowledge and work experience
to IE. To assign work respensibilities and to provide a bettar approach
to career develcpment, several inspector classifications will be used.
These classificatiens, seguence of Progression, grade levels and types
of assignments must be established in a career develeopment path. Pre-
liminary work has begun in this area.

Conduct of Emplo €es. Assigning inspectors o often remote reactor
sites presents a new set of censiderations Wwith respect to the conduct
of employees, Particular care must be given to avoiding any appear-
ance of or actual conflict of interest while minimizing personal ’
sacrifices from inspectors or thejr families. The NRC must re-examine
the conduct expected of employees recognizing any Tegal constraints

on employees; the impact that living in communities near licensed
facilities might have on inspectors and their families; and other
potential problems that ceuld result from moving toward the resident
concept.

Onsite Logistics Support and Personnel Administration. The Trial
Resident fnspection 5rogram identified logistics Support and personnel
administration issues related to the resident concept. These issues

include space requirements, utilities, office equipment, transportation,
relocation reimbursement, administrative assistance and Teave and sick
time. Region III has identified a preliminary 1ist of considerations

in this area and will work with I£ Headquarters and Administration
personnel to complete planning in this area,

(‘
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Legal Asoects of Responsibilities and Authorities. An initial examina-
tion of the provisions containeda in the Atomic Energy Act indicates that
the onsite inspection program would not be in conflict with the

regulatory role of the NRC. The Act also provides authority for NRC to
perform the necessary studies and investigations. However, changes to

the regulations may be required to provide free and unaccompanied access

to licensed facilities. A more detailed review of the applicable legisla-
tion and regulations is needed to determine whether all elements of alterna
tive 3 are consistent with NRC's responsibilities and authorities.

Lejal Asoects of Individual and Agency Liability, Although the duties
of onsite and other inspectors have not yet been completely defined,
they may involve increased inspection rasponsibility and flexibility.
If so, the NRC and individual inspectors may be open to increased

must begin,

Impact on Other NRC Offices. The implementation and operation of
alternative 3 will have resource impacts on other NRC offices. A
number of offices have identified preliminary estimates of the addi-
tional manpower required as a result of the full time onsite program,
As part of the_ implementation planning, other NRC offices must refine

these estimates and determine the total resource impacts on their
programs.

Enforcement Rrogram. The onsite program may affect the enforcement
program but the magnitude and nature of any impact has not yet been
determined. The resident concept and its implications for the enforce-
ment program will be addressed in the on-going contractor and in-house
studies of enforcement and incentives.

Licensee Impact. NRC must begin to inform licensees of th  nature
and intent of the onsite inspection program. Licensee feecdhack
should be secured to minimize the impact on licensee Operations.

Program Re-evaluation. While implementation planning proceeds, a
plan for evaluating program performance must also be developed.

This plan should identify criteria against which prugram performance
can be measured and should specify the measures of performance to

be evaluated. An initial re-evaluation of the program should be
performed no later than 18 months arter inspectors begin onsite
assignments.
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APPENDIX A

Rescurce Requirements for Alternatives 1-5

For evaluation purposes, full program implementation is assumed at the
end of FY 81. The current reactor inspecticn program requires routine
and nen-routine effort that is provided by project inspectors and tech-
nical support inspectors. The amount of onsite time that is required
varies by phase of the program. Table A-1 shows these requirements on
an annual basis. Manpower requirements for the various alternatives are
based on the inspection manhours required and on the number of sites or
reactors in various phases. Table A-2 shows the current forecast of
facilities for the time frame considered.

TABLE A-1
ONSITE REACTOR INSPECTION MANHOURS PER SITE PER YEAR
CURRENT PROGRAM REQUIREMENTS

Reactor Phase - Pr-oject1 Tech Suoport1 Non-Routine HP/Envir3

Pre Cp 60 30 0 0

Construction :

Single Reactor 170 260 70 0’
2 Reactors 295 450 120 0
3 Reactors 420 640 170 0
4 Reactors 545 830 220 0
5 Reactors - 670 1020 270 ) 0

PreOps/Reactor 0 535 135 210

Startup/Reactor? 0 550 140 60

Operations

Single Reactor 210 170 100 340
2 Reactors 315 255 150 510
3 Reactors 420 340 200 680
4 Reactors 525 425 250 850

Note: 1. Projects/Tech Support Ratios are: .4/.5 Construction
.55/.45 Operations
2. Two year period assumed for Preops, one year for Startup.

500

1230
1595
1960

830

750

820
1230
1640
2050

3. HP/Envir - Health physics radiological protection and environmental

inspections.
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TABLE _A-2 REACTORS AND REACTOR SITES BY REACTOR PHASE FOR FY78-83

S

1978 1979 1980 1 1981 1982 1983
Sites |Reactor! Sites |Reactor| Sites |Reactor| Sites | Reactor] Site 1Relct95_ Sites [eactor
BE .
w 62 61 62 ; 55 44 40
- 1 23 19 24 24 19 16
S 2 28 31 29 K3 37 43
- 3 3 101 3 103 3 107 4 110 2 107 2 112
£ & 2 2 4 3 2 1
= 5 1 1 0 0 0 0
[
Fed
ﬁ -
Gl1]| 14 12 16 18 21 15 '
o | w2 3 5 5 1 7 16
g alals 0 * 0 1 0 26 0 24 0 35 : 50
@
2L 4 0 0 0 1 0 0 -
o o
HEIE 1 6 6 8 11 13 7
Of @
al s =2 1 8 2 10 1 10 0 11 1 15 1 9
Gl 4 | N
wv) | ©
;:5 1| 3 31 37 40 38 37
w Bl 2 17 22 24 25 30 i3
.§ 2| 3 4 17 4 87 . 4 97 6 108 ; 123 ; 132
42 4 0 0 0 0 1 2
o .
=
J -
; Q.
1 _O
Totals* 98 178 103 190 111 204 117 218 125 230 132 244

* The Sites per phase do not total to total sites due to the mix of reactors by phase at various sites,
The Site total corresponds to all sites that have reactors in any phase 2-5,
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Table A-3 combines Tables 1 and 2 show the annual onsite manhours required
to accomplish the current program in F¥ 81. Non-routine workload has been
included with technical support because it generally requires specific
skills.

TABLE A-3
FY 81 ONSITE REQUIREMENTS

Non-Routine and H.P/

Project Tech Support Eavir.
Pre-CP 3300 1650 0
Const 16540 31980 0
Pre-Ops 0 16080 5040
Startup 0 7580 660
Operations, 18795 24165 30430

~— - — —— - - - - - et L T S T — - -

Alternative 1: Current Program

Analysis o€ historical manpower data shows that one inspector typically
provides 500 cnsite man-hours per year. (Actual data for the past year
shows 493 hours.) Qividing Table A-3 entries by this factor yields the
number of inspectors needed to perform the current program (Table A-4).

In addition to this manpower, safeguards inspectors are also required at
power reactors. The number shown is taken from the current Five-Year Plan.

TABLE A-4
FY 81 REACTOR INSPECTION MANPOWER

— .- - — e — - — - v — - — " —— —— &

- Pre-CP - 10 o

Const 97
Pre-0Ops 32
Startup 15
Operations 86
Environmental H. P. 72
Safequards © 38

TAL 350
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This FY 81 projection of 350 inspectors for power reactors is 23 less
than the projection in the current IE Five Year Plan. The difference
is because of the more detailed analysis of reactors by phase shown in
Table A-2. Table A-2 was developed from a more recent Reactor Five
Year Forecast than was available when the Five Year Plan was submitted.

Alternative 2: Site Vicinity Inspections

The Trial Resident Inspection Program recommended locating an NRC
inspector near clusters of three or more operating reactrrs within a
radius of approximately 25 miles. The evaluation of the :rial program
further concluded that vicinity inspectors would be appropriate at

a single or multi-unit facility during test and startup, and that
nothing was identified to suggest that the concept would not be appli-
cable to reactors under construction.

In alternative 2, vicinity inspectors are considered when thére are two
or more sites in construction, test and startup, or operation within

a radius of 50 miles. These criteria were chosen because single site
multi-reactor inspectors are explicitly treated under alternative 3 and
" because thc 50 mile radius is a reasonable commuting distance for
perfodic visits.

There are 11 clusters in FY 81 using these criteria. Of these, eight
clusters will contain sites in operation only, and three will contain
sites that have reactors in various phases of construction, pre-op or
startup testing, or operation. These clusters are shown in Figure A-1.
Figure A-2 contains the geographical distribution of plants from which
these clusters were selected. Resource calculations are based upon the
two types of clusters: mixed construction and operating reactors; and
pr're operating reactors. One vicinity inspector is placed at each

“pure” cluster and two are placed at the "mixed" cluster. The workload
accomplished by vicinity inspectors consist of three components (1) an
current program project type workload; (2) up to 50% of the current pro-
gram technical support workload; and (3) direct observation and evaluation
of licensee activities. Regional manpower requirements are then based on
the technical support workload that remains for these sites and the total
workload for sites without a vicinity inspector.



FIGURE A-1

SITE VICINITY CLUSTERS (% 50 mile radius)

A-5

10.

11.

* Reactor Phases:

Browns Ferry 1-3
Bellefonte 1, 2

Connecticut Yankee
Millstone 1-3

Dresden 1-3
Zion 1,2

Quad Cities 1,2
Byron 1.2

LaSalle 1,2
Braidwood 1,2

Waterford 3
River Bend 1,2

Cook 1,2
Palisades 1

Monticello
Prairie Island 1,2

Nine Mile Island
FitzPatrick

Kewaunee
Point Beach 1,2

Calvert Cliffs 1,2
Douglas Point 1,2

Construction

Phase*

rn;m o ;n oy on vy oron W &~ Lo (S NS L) oo wvvn orun

Precoperational Testing

2
3
4 Startup Testing
5 Operations
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Table A-5 shows the number of inspectofs requived for this cption.
TABLE A-5
INSPECTOR REQUIREMENTS - FY 81 “SITE VICINITY"

Regional Site Vicinity
e Inspectors Inssgctors
Construction 93
Pre-Ops 30 2
Startup 13 2
Operations 83 8
Environmental 72 0
Safeguards | 38 0
TOTALS 342 ~ 13 355

‘Alternative 3: Full Time Onsite Inspectors

The required number of onsite inspectors is derived from the number of sites
with reactors in distinct phases as shown in Table A-2. Inspectors are
placed at all sites where Pr=-Ops (20) and Startup Testing .(11) are in
progress since these phases are very important check points. Some pre-
operational testing begins 18 months to 2 years prior to the issuance of

an operating Ticense,Construction will still be in progress at these sites.
Thus, the number of construction sites (52) shown in Table A-2 includes the
20 pre-ops sites. In these cases it is assumed that the pre-ops inspectors
will be able to cover the construction work as well. This leaves 42 sites
that have only construction in progress. An inspector will be stationed

at each of these. In a similar fashion, when 2 plant is licensed there is
a period of approximately one year for startup. The startup inspectors
will cover the cperations activity at these sitas. This leaves 60 sitas
where an operations inspectors must be located. This mix requires 133
inspectors at the 117 sites as shown in Table A-6.
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A-8
TABLE A-6
ONSITE INSPECTORS - FY 81

No. Reactors/Site
172 4 Total

Constri.ction 13 27 1 1 42
Precps Testing 18 1 0 1 20
Startup Testing 11 0 0 0 11
Operations 34 22 4 0 60
TOTAL , 133

The regional manpower required to complete program workload can be .
estimated by subtracting the workload onsite inspectors accomplish
from the total program requirements shown in Table A-3. The remain-
ing workload is divided by 500 to obtain the number of regional
support inspectors since regional inspectors spend close to 500 hours
per year onsite. To obtain the regional workload, it was assumed
that the onsite inspector for construction and operations sites could
perform all of the work and 50% of the non-routine and technical
support work. For the Precps and Startup phases, it was assumed that
the onsite inspector could perform 75% of ali the work except the
health physics portion. The health physics specialty wor! would be
totally based in the Regions. The onsite inspector would complete a
maximum of 700 hours per year of the current inspection program.
Using these assumptions with the location of the 133 cnsite inspectors
and Table A-1 data, Table A-7 shows the annual program requirements.

TABLE A-7
FY 81 INSPECTION PROGRAM MANHOURS.

Reactor

Tech. Supp.
Phase Total Hours Onsite Hours Reaion Hours Inspectors
Const 48,520 12,415 27,105 54
Pre-0ps 21,120 10,060 11,060 17
Startup 8,250 5,698 2,552 4
Operations 73,390 25,886 47,504 30

TOTALS 151,280 63,059 88,221 105
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In addition to the 177 inspectors showt zbove, the Regions regquire 10
inspectors for the Pre-CP workload shown in Table A-3. The Regions

must also coordinate the work at the sites, regional inspections, training
Headquarters assignments, and other liaison type activity. This work will
require travel to each site three times per year for one week. Since an
inspector can make 12 visits each year at 40 hours per visit, one inspec-
tor should be able to handle 4 sites. For 117 sites, this would require
30 additional inspectors, 11 for construction sites and 19 for operating
sites. Table A-8 summarizes these requirements.

TABLE A-8
SITE AND REGION INSPECTOR REQUIREMENTS
(FULL TIME OWSITE - FY 81)

Regional Cnsite
Inspectors Inspectors
Pre-CP ' 10 0
Construction 0 42
Pre-Ops 0 20
Startup ' 0 11
Operations 0 60
Inspection Suppért
Coordination 30 0
Tech Support 177 .0
Safeguards 38 0
TOTALS 255 133 388

Alternative 4: Continuous Onsite Inspectors

Inspector requirements for this alternative are aiso based upon the number
of sites and the phase of each shown in Table 1-2. Regicnal inspectors
would continue to conduct all Pre-CP inspections. For reactors under
construction or in przoperational test one shift coverage is considered to
suffice, since these are basically single shift ocerations. For reactors
in these phases, the onsite inspectors would perform the same duties as
their alternative 3 counterparts.

f.-“.‘-' -
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For reactors in startup testing or in cperation, three shifts of coverage
are required. Onsite inspectors at these ficilities would accomplish the
complete reactor inspection program. Five inspectors would be required to
provide three-shift coverage. This is based on 21 shifts per week, 5 shifts
per inspector and needed overhead (leave, sickness, etc.) A supervisor is
required for the five inspectors.

For startup and operations phases, this alternative does not require
inspection support from the Regions, becavse the six inspectors assigned
to each site could be chosen to include all the required expertise. Also,
if one of the five inspectors is a health physicist and one is a safe-
guards inspector, these two inspectors could accomplish the full reactor
health physics and safeguards inspections with no regional support, Site
coordinators are still required in the Regions at the rate of one coordi-
nator for four sites. -

Table A-9 summarizes the inspector manpower requirements for this option.

-

TABLE A-9

INSPECTOR REQUIREMENTS - FY 81 (Continuous Onsite)

X Regional Onsite
Inspectors Inspectors
Pre-Cp 10 0
Const ' 0 42
Pre-Ops . 0 20
Startup 0 . 66
Operations 0 360
Coordination 30 0
Tech Support 77 *
Safeguards 10 *
TOTALS 127 488

*H.P. and Safeguards inspectors included in startup and operations onsite
teams.
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Alternative 5: Continuous in Control Room

As a minimum, five inspectors are required to provide control room coverage

for 21 shifts per week. This estimate is conservatively low because it
assumes one inspector can stanu an eight hour snift. While this may be

true, experience iidicates that a four hour shift is more reascnable and
that nine inspectors are required. To remain conservative, this analysis
In FY 81

considers only 5 control room inspectors per control room.

there will be 108 operating reactors with 11 of these in startup testing.

A control room inspector is assumed to be stationed at each reactor even

though a contrel room may be shared by more than one reactor, because of
the current trend toward isolating reactor consoles. Continuous coverage
for the 97 operating reactors requires 485 inspectors and similar
coverage for the 11 reactors in startup requires 55 inspectors.

Since

this option does not provide a means of conducting the routine inspec-

tion program, but rather is designed to augment that program, the
control room inspector could be added to +he baseline current rrogram or

to any of the alternatives. In practice, however, it is not reasonable
to consider adding this option to any alternative other than 3 because
of resource implications. Table A-10 shows inspector requirements for

alternative 3 (Table 4-7) plus control room inspectors.

TABLE A-10

INSPECTOR REQUIREMENTS - FY 81 ONSITE CONTROL ROOM

Regional Onsite

Inspectors Inspectors
Pre-Cp . 10 0
Const 0 12
Pre-Ops 0 20
Startup 0 11
Operations 0 60
Control Room 340
Inspection Support Coordination 30 0
Tech Suppert 177 0
Safeguards 38 0
TOTALS 255 673

928
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Special Inspecticn Teams

Appraisal inspections must be performed frequently enough to serve as a
credible incentive. For resource estimation, one inspection per site per
year for each resactor phase; construction, preoperational or startup test,
or operation, represented at the site is assumed. Current program experi-
ence suggest that a team may spend one week preparing for an inspection,
one week conducting the inspection and two weeks preparing reports and
follow-up documentation. Inspectors presently use approximately 25% of
available time for leave, sickness, training etc., leaving 39 man-weeks/
year for inspection workload. Each team, then, will be able to accomplish
ten performance appraisal inspections per year. Table A-2 showed the
number of sites per phase in FY 81. With one inspection per site and 10
annual inspection per team, Table A-11 shows the number of teams required.

TABLE A-11
APPRAISAL TEAMS - FY 81

Const 6 )
Pre-0Ops 3
Startup 1

. Operations 7

The composition of the teams will vary by phase. For construction sites,
the team will consist of a leader, a quality assurance specialist, and
three (3) technical specialists. For operations, a leader, an operations
specialist and three (3) technical specialists are required. For pre-
operations and startup testing a leader and two testing specialist will be
required. Combining Table A-i1 with these teams sizes yields Table A-12.

TABLE A-12
PERSONNEL REQUIREMENTS - FY 81 APPRAISAL TEAMS

Const 30
Pre-Ops 3
Startup 3
Operations " 35

TOTAL 77



A-13

Confirmatory measursments are to be conducted by one IE inspector as a
leader and two contractor personnel who furnish special expertise,
equipment and/or analysis. One inspection is conceived to be one week

in length, therefore, each inspection represents 40 man-hours of IE
inspector resources. It is reascnable to anticipate that there would

be a requirement for use of this capability in conjunction with the
annual appraisal inspection. Assuming further that the Regions would
call upon this capability one additional time per year for each site
yields two confirmatory measurement inspections per site per year.

These measurements would apply only to construction and operating sites,
since sites either in pre-operations or startup testing offer sufficient
opportunities for independent observation to preclude the need for these
measurements. Also, it may not be appropriate for NRC inspectors to
conduct "hands on" activities during active licensee test periocds. B8ased
on Table A-2, there are 133 construction and operations sites to be inspected
for a total of 266 inspections per year.

Table A-13 summarizes the sites, inspections and IE inspector:-hours
required.

TABLE A-13
CONFIRMATORY MEASUREMENT - FY 81 PERSONNEL REQUIRED
Inspections Total IE Insp-Hours Total Insp-Ho
_per year Sites Insp per Insp Required Onsi
Construction 2 62 124 . 40 ' 4560
Operations 2 71 142 40 5760
TOTALS 4 133 266 80" 10720

Assuming a confirmatory measurement inspector can spend 500 onsite hour
per year brings the total IE requirement to 20 inspectors.

The special team inspections will be closely tied to performance evaluations
of licensee supplied information and inspection results. It is assumed

that one man-month of performance analysis support is needed for each
reactor in startup or operations each yzar. For the startup and operating
reactors in FY 81, this amounts to 108 man-months of analysis. It is
further assumed that one-half man-month per year is requir:, for sites in
pre-ops or under construction. For the 62 sites in FY 81, J1 man-months

are required. With 9 man-months/year of productive direct labor, 18 per-
formance analysts are required. In addition, these performance evaluations

» -
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will require the support of one statistician, one reliability analyst and
five data system support parsonnel (one per Region) for a total of 23
personnel. The special inspections require performance appraisal inspector
(77), confirmatory measurement inspectors (20) and performance evaluation
analysts (23) for a total of 120 people. Thus, @ new division office will
be required. This will involve a Division Director, Deputy, three Branch
Chiefs and three Section Chiefs in each branch (14 supervisors). Each
supervisor will require a secretary and each section will require an
additional clerk typist (23 administrative).

Contractor personnel (2 per team) will provide one week onsite time and
one week for preparation and wrap-up. Thus, 1064 man-weeks of contractor
direct labor is required to accomplish the 266 inspections per year.
Assuming 45 man-weeks of direct labor per man-year results in 24 man-years
of contracter effort required each year. At $30,000 per man-year, $1.9
million of contractor effort is required.

Support Resources

v -

Table A-14 summarizes additional IE support personnel required for each
alternative.

’ TABLE A-14
FY 81 SUPPORT PERSOMNEL ADDITIONS
" Alternative
1 2 3 4 5
Training - 10 13 7 32 %8
Region Admin - 1 10 (44) (9)
Onsite Admin - - - A 71
HQ Admin - - 4 4 4
TOTALS 11 27 63 124

() indicate negative numbers

- { '
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The following paragrapns discuss the derivation of these numbers.

Training. The additional inspectors present a need for augmented
training resources. Currently, each instructor accomplishes 52
inspector manweeks of training. Assuming this yield can be main-
tained in the future, the additional inspectors (Table 1, Section
III) times three weeks of annual training creates a need for 6, 8,
21, 39 additional instructors for alternatives 2, 3, 4 and 5 respec-
tively. As instruciors are increased in this manner there is a need
for additional supervisors and administrative support. The training
additions are summarized in Table A-15.

TABLE A-15 ADDITIONAL TRAINING PROGRAM NEEDS

Alternatives
. 1 2 3 4 5
Instructors - 6 8 21 39
Supervisors . 2 2 4 6
Administrative - 2 3 7 13
TGTALS ’ - 10 13 32 58

Regional Administrative Supcport. In FY 77, thers are 369 inspectors

for each administrative support position. Additional administrative
personnel required for each alternative are estimated by dividing the
additional inspectors (from Table 1 Section III) by this ratio. "This
results in one additional person for alternative 2, ten for alternative 3,
44 less for alternative 4, and nine fewer for alternative 5.

Onsite Administrative Suoport. There will be 133 inspectors at 117
distinct sites in FY 81 for alternative 3. They will require clerical
assistance to handle mail, filing and typing. Ten hours of this
assistance per week will be provided on a temporary hire basis. For 133
inspectors, approximately 34 temporary positions per year will be needed.
For alternatives 4 and 5 one full time admin person is located at each of
the 71 sites that are staffed for continuous coverage.

HQ Administrative Supoort. No additional headquarters personnel are
required for alternatives 1l and 2. For alternatives 3, 4 and 5, four
administrative support personnel are required: one to cocordinate logis-
tics arrangements, cne to handle the coordination with GSA that will be
required and two clerk typists.

' §Y B N
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Costs. Total dollar requirements are constructed as shown in Table A-16.

TASLE A-16 FY 81 TOTAL COSTS (S MILLIONS)

Alternatives
1 2 3 4 5
Salary & Benefits 31.1 36.0 37.6 46.3 58.6
Travel 3.8 4.6 4.8 5.9 7.4
Admin Support 2.35  2.65 4.65 5.75 4.65
Contract Support - | 7.3 7.6 8.2 5.1
Equipment _ 75 .75 75 .75 .75
TOTALS , 43.1  51.3 §5.4  66.9 80.5

Salary and benefits éxpenses are estimated based on an average salary of
$32,840 per annum (FY 81 FYP $31.1 M divided by 947 employess). Travel
eéxpenses use the FY 81 Fyp estimates as a base and adds $4,150 per new
employee, Administrative support costs use the FY 81 current program

base and add the doliars needed for onsite facilities and temporary
administrative personnel. Trailers will be furnished with office equip-
ment for the inspector{s) and a clerk typist. Separate telephone lines,
copy machine, telecopy machine and pheone answering device will be.
furnished. Assuming a trailer lease ($2700), utility and phone cost
($6600) and equipment/supplier ($5000), the annual facility suoport cost
is $14,300. For 117 sites, this amounts to about $1.6 M annually.
Contract support is estimated based on the FY 81 current program base

with additional training courses, confirmatory measurements and program
evaluation contracts. [t should be noted that the cost of training courses
may be underestimated for alternative 5 if contro] room inspectors require
training substantially beyond that normally envisioned for inspectors.



by 400 onsite hours each. Confirmatory measurement inspectors (20) are
assumed to provide as many onsite hours per year as Regicnal inspectors,
500 each. Table II-1 summarizes the total onsite hours provided by each

type of inspector. The number of inspectors of each type is shown in

Appendix A.

TABLE II-1 ANNUAL ONSITE HOURS BY TYPES OF INSPECTOR (FY 81)

1 2 3 < 5
Current Site Full-Time Continuous Control
Program Vicinity Onsite Cnsite Room
Regional Inspectors . 175,000 171,000 127,500 63,560 127,000
Site Vicinity Inspectors - 7,800 - . -
Onsite Inspectors . - 207,480 9,720 207,480
Continuous, Startup/Operations - - - 621,960 -
Continuous, Control Ro;m - - - - 946,080
Performance Appraisal - 30,800 30,800 30,800 30,800
Confirmatory Measurement - 10,000 10,000 10,000 10,000
TOTALS 175,000 219,620 375,780 1,321, 36(

822,980



APPENDIX 8
INSPECTOR ONSITE PRESENCE

Because of increased opportunity for independently verifying licensae
activities and increasing the knowledge base for technical decisiens,

the inspection alternatives examined include various ways of increasing
onsite time. In the currant program, inspectors typically spend 500
hours/year onsite. This, multipiied by the number of regional inspectors
required for each alternative gives the total annual onsite hour- expected
from regional inspectors. Placing inspectors near clusters of .cilities
would reduce their travel time by at least one-half and allow them tO
spend this time onsite. The total onsite time available to gach site
vicinity inspector then would be 00 hours annually. The number of
inspectors (13) multiplied by the time available provides their annual
onsite time.

More cnsite time enhances the interaction between the NRC inspector and
the facility staff. Although 2ll working time may not be spant in direct
inspection of licensee operations, the presence of an inspector ¢cn 2

site provides the opportunity for contact between the NRC and licensee
personnel and encourages awareness of regulatory requirements on the part
of licensee management. Therefecre, any time an onsite inspector is
actually present at the site is considered to be onsite time. Approxi-
mately 25% of an ins,ector's annual available time is spent on leave, in
training or otherwise unavailable. The remaining hcurs, 1560 per year
per onsite inspector, multiplied by the number of inspectors gives the
total onsite time. This method is used for determining the onsite time
provided by all onsite inspectors in alternative 3, since full time
coverage is provided during all reactor phases; and for onsite inspectors
covering the constructicn and pre-ops phases in alternative 4, because
their coverage is essentially the same as that in alternative 3.

Alternative 4 provides continuous coverage during startup and operations.
To determine the onsite hours provided by NRC inspectors, che nurber of
sites covered (71) is multiplied by 24 hour/per day coverage for 365 days
per year. Onsite hours provided by control rocm inspectors in alternative
§ is also determined by multiplying the nurber of control rocms (108) by
the total number of hours per year.

Performance apipraisal inspectors conduct 10 inscections per year for 40
onsite hours per inspecticn. Tharefore, the annual onsite nours provided
by these inspectors rasults from multiplying the number of inspectors (77}



APPENDIX C
PHASED MANPOWER - ALTERNATIVE 3

It is estimated that 18 sites are located close enough to the Regional
Offices to provide an onsite inspector without a physical move of the
inspector's home. It is further estimated that 17 current inspectors
wouid be amenable to a move to an onsite location in FY 78, Thus, 35
(of 98) sites could be covered by full-time onsite inspectors in FY 78.
Assuming two (5%) of these inspectors are lost to attrition in FY 79
and that 13 more move to the sites, 46 sites (of 103) could be

coverad in FY 79. In FY 80, the first group of recruits will become
eligible for onsite assignment. Assuming *wo onsite inspectors are
again lost to attrition, moving 67 of these tvo-year inspectors will
provide full time onsite coverage at each of the 111 sites. In Fy 81,
27 moves will be required to replace attrition and bring the onsite
inspector force to the 133 inspectors nesded for 117 sites. Onsite
staffing for future years then becomes a matter of replacing attrition
and satisfying new requirements. .

At the end of FY 77, there will be approximately 153 reactor operations
and construction inspectors (excluding non-power reactor inspectors and
health physics inspectors) on beard in the Regions. It is estimated
that 15% of this workforce will be lost to attrition each year (except
those assigned onsite). This attrition, coupled with the placement of
35 of those inspectors onsite in FY 78 and 13 more in FY 79, causes
significant reduction in the experienced workforce in the Regions which

in FY 81.

In addition to phasing in the inspectors required for onsite and
regional duty, the training organization must be staffed to cope with
an increased training workload; the special inspection teams myst be
built and appropriate Headquarters and Regional administrative support
must be added. To attain implementation by FY 81, the training staff
must be augmented immediately (13 positicons, Appendix A). Aiso the
ten administrative support positions in the Regions and the four Head-
quarters positions identified in Appendix A must be added in FY 78

to handle the influx of new employees and the administrative details
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associated with establishing the site offices. Recruitment of inspec-’
tors, analysts, suparvisory and administrative support personnel for

the special inspection teams is phased gradually throughout the FY 78 -
FY 81 time frame.

The final consideration in determining phased manpower requirements

is attrition. It is estimated that 15% of the new recruits will be
lost to attrition in each year so that initial recruitment is inflated
to accommodate.these lossas.
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