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Samary of Regulatory Analysis

The purpose of this replatory analysis fs to descride the values
(benefits) and impacts (costs) of implementing the proposed changes to
10 CFR 55 (as descrided W Enclosures through ). It should de
realizad that the accuragy of these estimates fs Timited by the lack of
extensive data on humas performance improvement associated with improved
operator licensing exawimtions. Where possidle, these quantitative

measures are qualitatiwely compared to related information from other
sources for verificatim.

The major ro?uhuﬂ Altarmatives considered for the regulatory analysis
were the following:

Alternative A, Take m action and maintain the status quo (used as base-
1ine casa In the cost-benefit analysis),

Alternative B. Implwmmt sperator licensing examinatien changes *hrough
changes ts 10 CFR 55,

In the cost-benefit miyis, the status quo alternative (Alternztive A,
No action) was used as the baseline case. The incremental costs {impacts)
and benefits (values) assaciated with Alternative B were cetermined
relative to this baselime. The practical benefit considered was the
public exposure (persom-rem) avoided that is associated with potential
accidents., The princiml costs were industry and NRC implementation and
operating costs incurrsd. The value/impact ratio was caleculated as a
measure of the total met mfety value of Alternative B in terms of public
dose avoided (person-rem) fn ratio to total NRC and industry costs,

The safety fmportance (redaction of public risk) 1s dased on the
expectation that improvemssts in the operator licensing examination
process will result 1n taproved operator performance (in terms of reduced
perscnnel errors), ressltiss in reductions in accident frequencies. Pro-
Dadbilistic risk assessammt PRA) studies provide the Dest availabdle
methodoiogy for Tinking Mman performance to reactor safety and,
therefore, were used @antifying the denefits of the expected
improvements in husas perfwmance. The methodology used {s deszrided in
NUREG/CR-2800 and was to calculate, using PRA information, the
risk and cost impacts of plementing the resolutions to reactor safety
Issues (for both hardwre md human performance areas),

This methodology imvolves: (1) estimating {mprovement in human
performance as measured by 2 reduction in human error rates, (2)
deternining affected parwmters of the risk equation for representative
plants via a review of S winimal cut sets for the dominant accident
sequences (1.e., the sistmm number of component failures and operator
errors that cause the acident sequences that dominate the risk associated
with plant cperation, kased upon a combination frequency of occurrence and
accident severity), (3) apsting these risk equation parameters based
upon the estimated reducties of the rate of human error, and (4) summing
the resulting reduction of risk per facility across the estimated
remaining 11fetimes of sffacted facilities.
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*Affected facilities® for the proposed !:iiinn_lxgminisign changes are al!
125 power generating units that are now or are expected to be operational,
For the proposed gperating test changes, “affected facilities® are only
the 35 units for which acquistion or upgrading of simulation facilities
would be required.

Estimated costs to the industry for implementation include the efforts
required to acquire simulation facilities 'or facilities not already
having plans to acquire a simulator and for upgrades to older simulators
to meet ANSI/ANS 3.5 (as endorsed by Reg Guide 1.149) requirements.
Estimated industry operating costs include both simulator operating costs
related to operating tests and cost savings dus to both improved plant
avatlability and changes in licensing examinations and renewals. NRC cost
estimates include administrative implementation costs and oparating cost
savings due to changes in licensing examinations and renewals.

The quantitative decision factors detarmined in this analysis support the
decision to fmplement the proposed changes to 10 CFR 55 on operators’
licenses. These positive decision factors include the following:

(1) Public risk reduction estimated is significant (Alternative B best
estimate « 13,000 person-rem);

(2) The estimated industry and NRC operating cost savings are greater
than estimated implesentation costs resulting fn a Dest estimate

of a net cost savings of $29.1 million (present value discounted
at 10-percent);

(3) VYalue/impact ratio is high. The lower dound of the value/impact
ratio 1s 3500 person-rem/$ mi)lion with the value fmpact ratio
being negative (positive benefit and negative costs (0.9., net cost
savings)) for best estimate and upper bound cases.

Other quantitative beuefits and costs not included in the value/impact
ratio are avoided occupational axposure and avoided property damage. Al
quantitative factors are summarized in Tabdle 1.

Some of the qualitative decision factors cited in the regulatory analysis
that suppert the decision to implement the proposed changed include:

0 Increased confidence in examination and testing procedures due to
consistency provided by simulation facilities.

o Incl"uud concentration on performance indicators in training and
drills,

0 Increased management and employee commitment to performance-based
training and practice due to simulator r~'avance and availability,

A full description of the regulatory analysis of the Operators' Licenses
rule changes (10 CFR 55) is presented in the remainder of this enclosure.
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TABLE |

SUMMARY OF ALTERNATIVE 8 BENEFITS AND COSTS
(10-PERCENT DISCOUNT RATE ASSUMED)

DOSE (person-rea)

BEST UPPER LOWER
—1TT“m 3 mmmucmn : J:I.éunu. 20 zTn.ooom '7|.'ooolm"
Avoided Occupationa) Exposure 100 200 0
(Accidental)
Avoided Occupational Exposure 18,000 22,000 —
(Routine)
TOTAL BENEFITS 31,100 52,200 7,000
COST ($ million)
BEST UPPER LOWER
COSTS _ESTIMATE BOUND 20D
Industry lmplementation Costs
- Simulators 36.8 69.1 33.1
Industry Operating Costs
- Simulators 0.7 2.0 0.6
- Operating Cost Savings Due to
Improved Plant Availadility* («.1; (69.2 (23.0
= Initial Licensing Exam Changes 4.6 (6.9 2.3
. txtcnﬂn, License Expiration 7.0; (11.4 3.8
- Requalification Exam Changes 1.7 (2.6 0.9
NRC Costs
- Implementation 1.0 1.8 0.%
- Operation (4.3) (6.5) (2.2)
Avoided Public Property Damage (1.9) (10.9) (0.9)
Avoided On-Site Property Damage (1.4) (2.1) (0.7)
NET COSTS (29.1) (36.6) 0.4

*Parentheses indicate negative costs (1.0., cost savings).
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1. STATEMENT OF THE PROSLEM

1.1 lmper f form

Many studies have shown that in complex man-machine systams, operator
error has often been the overriding contridution to actual or petential
system fatlures gghunrc ot al., 1560; Meister, 1962; Meister and
Rabideay, :965)1 « A1 probabilistic psk assessmant (PRA) studies
completed to date, imcluding WASH-1400,% fndicated that cperator error
is a or contriduter to risk from nuclear power plants (Potash ot a),,
1981)%. These study conclusions are supported by industry operating
experience, which shows that 38 percent of procursorg to potentially
severe core damage accidents involved operator error®,

Finally, major incidents, such as the fire at Browns Ferry and the Three
Mile Island (TM1-2) accidents, clearly show that humans act not only as
accident inftiators wnd accident propagators, but also as accident
mitigators. As the President's Commission on the accident at TM! repor-
ted’, the fundamental problems are people-related prodlems, not
equipment prodlems,

Given the direct relationship detween the performance of nuclear power
plant personnel and pudlic health and safety, the need to sudbject operator
licensing and related human performance fssues to the same scrutiny and
careful decision making processes used for structures, systems, and
components faportant to safety is recognized,

1.2 Prodlem Backgrowd

Many factors contribute to errors in human performance (e.9., equipment
design that doas not accowmt for human factors considerations; work shife
schedules that induce fatigue and stress), Significant mn? these ‘s the
failure to ensure that personne) are prepared to perform their assigned
duties and tasks. This is a consequence of training and qualification
program fnacequacies and, In the case of 1icensed operators and senior
operators, also a comsequence of 'icensing examinations that do net
reliadly predict that an individual will be 4 competent cperator or senior
operator. In the past thers has been a general lack of demonstrated
relationship hetween the requirements of licensed personnel jobs and the
qualification and training programs provided to support individuals
performing the jobs, as wl) as the Ticensing examinations used to
evaluate candidates for the jobs.

In the absence of specific, objectively defined job performance criteria,
the Nuclear Regulatory Commission (NRC) has deen forced to specify
quantitative training and qualification requirements, and ?oncric training
content and licensing examination requirements. As a resuit, current
regulatory requirememts do mot reflect the fundamental interrelationships
among the training, emlification, and examination processes. As noted by
the President's Nuclear Safety Oversight Committee, these requirements
provide 1ittle guidanca te the industry, much less a firm basis for
regulatory audits by the M.



On March 20, 1985 the *Commissicn Policy Statement on Training and Quali-
fication of Nuclear Power Plant Personnel® was publifshed in the Federa)
Register. This Policy Statement endorses the Institute of Nuclear Power
Operations (INPQ) managed Training Accreditation Program as providing the
basis %o ensure that nuclear power plant (NPP) personne! have qualifi-
cations commensurate with the performance recuirements of their jobs. The
Policy Statement further indicated that the NRC considers the following
five elements to be essential to acceptadble training programs:

(1) Systematic amalysis of the Jobs to be performed,

(2) Learning objectives that are derived from the analysis and that
describe desired performance after training,

(3) Training design and fmplementation dased on the learning objectives,
(4) Evaluation of trainee mastery of the objectives during triining, and

(8) Evaluation and revision of the training based on the performance of
trained personnel in the job setting.

This Policy Statement is 3 partial response to the Nuclear Waste Policy
Act, of 1582, Section 306, which directed that the NRC promulgate
regulations ar other regulatory guidance on the training and qualifica-
tions of nuclear power plant personnel, simulator training requirements
for applicants for cperator licenses and for cperator requalification
programs, requirements governing NRC administration of requalification
examinations, requirements for operating tests at civilian nuclear power

plant simulators, and instructional requirements for training programs of
nuclear power plant Yicensees.

1.3 Proposed Solution

The solution proposed is based upon three considerations:

(1) To respond to the specific direction provided by Congress in Section
306 of the Nuclear Waste Policy Act of 1382,

(2) To be consistent with tie Commission Policy Statement on Trainin and
Qualification of Muclear Power Plant Personnel and to da supportive
of industry self-improvement inftiatives, particularly INPO accredi -
tatfon of training programs, and performance-based training, and

(3) To provide the NRC with an improved basis for administering the
operator licensing process.



(1)

(2)

(3)

(4)

following specific actions are proposed:

Written Examinatigns. Examination content, in addition to being
developed from sources currently used, would be based on the results
of a systematic amlysis that the facility licensee or license
applicant will perforw under the INPO accreditation program and the
Tearning objectives derived from that analysis, The content of the
examination would alse be developed from information supplied by the

faci ity 1icenses to the NRC and from information available within
the NRC.

Qperating Tests. The purpose of this requirement is to provide a
performance-dised eperating teast. In addition to the required plant
walkthrough, the propased amendments would require the operating test
to be partially adwinistered in a simulation facility, which may
include the plamt, a plant-referenced simulator or another simulation
device, alone or in cambination. Information about one type of
simulation facility acceptadle for this purpose and a description of
associated performance tests are contained in a proposed revision to
Regulatory Guide 1.145%. This requirement would ensure that uni-
form examinations are conducted at al)l facilities.

Medical Requirememts. These proposed changes simplify the procedure
for the review of the medical status of 1icensed operators and
applicants for operator 1icenses. In usual cases, medical informa-
tion for an applicant for an operator license would not ba subaitted.
to the NRC, Instesd, a certification to ;ho NRC aboui comp!iance
with _he health requirements of 10 CFR 557 would be made by the
faci1ity licemses. I» the case of disability, hefore an operator
could resume Ticensed duties, the facility Yicensee would be required
to provide medical cortification to the NRC that the individua) a*un
meats licensing health requirements. Guidance about one acceptadle
standard armt ich to conduct medical examination would bde
contained in proposed revisions to NRC Regulatory Guide 1,134, 10

;mm.m_.um Guidance about interpretation of “actively
perforaing the ens of an operator or senior operator® is
contained in the propesed Section 55.57. This interpretation would
require a lcensed individual to function in a position requiring a
1icense per the facility's technical specifications for a minimum of
three eight-howr shifts every three months to be considered to de
actively perforwing the functions of an operator or senior cparator,
To maintain/renew 3 1icense, individuals would not de required to be
*actively performing the functions.® Howaver, any individual who is
not actively *perforwing the functions® would be required to complete
2 retraining defore returning to 1i-2nsed duties. The faci)-
1ty Ticensee would be required to certify to the NRC that this re-
training has been successfully completed. An accopub“ retraining
program s described In proposed Regulatory Guide 1.8,

3



()

(6)

(7)

inteqrity of Examinations and Tests. As proposed, a naw paragraph
$5.45 would provide that any applicant or )icensee whe engages in
activities that compromise the integrity of an examination or test
conducted under the regulations in this part may de guility of 2
crime,

« Unless renewed, each license would now expire after six
years instead of the current two years. This change would reduce
facility 1icensees' and NRC paperwerk and streamline the renewa)
process.

hﬂfﬂumwmm_zmm- Renewa! of Ticenses
would require successful completion of a requalification program

ipproved by the NRC. The type of requalification acceptadle for
11cense renewal could be either a program developed by the facility
licensee using the systems approach to training under an INPO
accreditation program or an alternative requalification program
developed from the (tems listed in the proposed paragraph 55.59(¢).
Submittal of an INPO accreditation letter may be sufficient to obtain
NRC approval of this requirement. Requalification examinations would
include an annual performance-dased operating test, which could
include doth a plant walkthrough and a simulator operating test as
well as a biennfal written examination. The preposed changes would
also codify NRC's current practice of active pariicipation in and/or
audit of facility requalification programs,



2. OBJECTIVES

The overall odjective of the proposed regulatory acticn is to improve
plant safety by improving the performance of licensed operators., The

following more specific cbjectives of this action support the overall
objectives:

(lz Establish a rational, analytical procuss for determining perfurmance
criteria for 1icensed operators that 1s consistent with performance-dased
training programs deing implemented by facility 1icensees for
accreditation of these programs by INPO.

(2) Develop wxaminations for use in the operator licensing process that
are derived from the associated job performance criteria and that provide
an objective basis on which to judge an applicant with sufficient
confidence to grant or deny a license.

(3) Provide the NRC with an improved basis for sdministering operator

licensing examinations and conducting operating tests, including the use
of simulation davices.

(4) Streamiine the licensing process and roduve facility 1icensee and NRC
administrative burdens where safaty will not be jeopardized,

(8) Respond to the specific directiun given by Congress in Section 306 of

the Nuclear Waste Policy Act of 1982 to promulgate regulations and
regulatory guidance in the area of operator licensing and examinations,

§/6



3. ALTERNATIVES

3.1 Alsernative A - Takg No jonal Actt intal

3.1.1 Training (Alternative A)

Current NRC practices relating to operator training programs can be
categorized into two functiona) areas:

(1) Approval of training programs for initia) appointees to the plant
staff through reviews of Preliminary and Final Safety Analysis
Reports (PSARs and FSARs), and

(2) Auditing of training practices for selected programs and specia!
fssues,

PSAR and FSAR reviews are based on program descriptions submitted by the
plant that include the following:

(1) A commitment to conduct an on-site forma! training program and on-
the-Job training defore the initial fue! loading.

(2) The details of the on-site training program, including a sy!labdus or
equivalent course description, the duration of the course (approxi-
mate number of weeks in full-time attendance), the organization

toachin, the course or supcrv1s1n? instruction, and the position
titles for whom the course {s designed.

(3) Reactor cperations experience by training on a nuclear power plant
simulator that complies with Regulatory Guide 1.149 or assignment

to a similar plant, including length of time (weeks), and {dentity of
simulator and plant,

() Any difference in the training programs for individuals whe will be
seeking licenses baforo criticality pursuant to axisting Section
§5.25 of 10 CFR 557 or any differences in the trainin? prograas for

e

other individuals based on the extent of previous nuclear power plant
experience,

(5) A detatled description of the proposed operator requalification
training program.

(6) A doscriptioqzof training to satisfy specific requirements of the TMI
Action Plan,

Before issuance of a facility operating license, the NRC conducts an

inspection of operating staff training. The objectives of this inspection
s stated in the fnspection procedure include the following:



(1, Confirm that the licensae has trained the operating staff,
2) , Cenfirm that a continuing prugram of training is being conducted.

(3) ‘arify that rerlacesn® parienne! receive training or have experience
equivalent to tust requirey for originzlly selected personne!.

Followirg approval of the training programs in the FSAR, the NRC Regional
Offices assume responsibility for perfodic audits of training conducted at
reactor sites. The objective of these audits is to verify that the re-
qua'itication training progran s conducted in accordance with regulatory
requirements,

In add{tion to these periodic audits, the NRC may conduct special audits
to address special issuss related to training.

Current practices do mot provide yuidance or requirements for the design,
development, conduct, maintenance, or evaluation methodologies the
Ticensee is to use in its training p-ogram.

These are presently no MRC requirements for using control room simulators,
or any other simulation devices, for nuclear power plant personnel train-
ing. There are, however, requirements for licensed operator and ”Mor
oparator cenirol manipulations (Denton Letter of March 28, 1980).

This Tetter 1ists required control room maripulations and states the
following with respest to their performance:

"Nermal control manipulations, such as plant or reactor
startups, must be performed. Control manipulations during
abnormal or emergency operations must be walked through
with, and evaluated by, a membder of the training staff at

a minimum. Ar appropriate simulator may be used to satisfy
the requirements for controi manipulations.®

Utilities use simulators to satisfy these requirements for performing
control manipulations. The NRC has not yet defined an “appropriate®
simulator, in any requlations or regulatory guide, except for requalifi-
cation training in 10 CFR 55 Appendix A which states:

*A simulator may be used ir meeting the requirements of 3a
(control manipulations] and 3b [demonstrate understanding

of cperations] if the simulator reproduces the general operat-
ing craracteristics of the facility involved, and the arrange-
ment of the instrumentation and contreols of the simulator is
similar to that of the facility involved.®

In general, as a minimm. utilities have used a control room simulator for
the same nuclear steam s.ply system (NSSS) vendor as the plant., Eighty-
four percent of the facilities that either ire currently licensed or are
expectad to de licensyd either have or are acquiring control room
simulators that are referenced to their plants ({f not the individual
facility).



In April 1981. Regulatory Guide 1.1498 was issued endorsing ANSI/ANS
3.5-19811% for specifying the functional capability of a simulator and
for comparing a simulator to its reference plant. Regulatory Guide 1,149
indicated that all simulators used for operator training should be in full
compliance with ANSI/ANS 3.5, as modified by the guide, by August 1, 1984,

or by the time the simulator is placed in operation for training, which-
ever is later,

3.1.2 Qualifications (Alternative A)

Current NRC practices relating to qualifications requirements for plant
ctaff inclucde reviews of PSARs and FSARs and periodic audits to verify
that minimum qualifications requiraments have been established in writing
for plant ?’rsoanI. Regulatory Guide 1.8, "Personne] Selection and
Training,*** established the staff position on plant'personnel qualific-
ations and indicates that criteria contained in ANSI 18,1-1971, "Selec-
tion and Training of Muclear Power Plant Porsonnﬂ,'1 are generally
dcceptaole, except as noted in the guide. ANSI N18.1-1971 has been super-

seded by ANSI/ANS-3.1-1981, '501'ct1?g. Quaiification and Training of
Personnel for Nuclear Power Plants.®

3.1.3 Operator Licensing - Operating Examinaticns (Alternative A)

The present NRC nolicies with respect to operating examinations for
fnitial replacements, and requalification Igr 1icensed operitors and
senior operators are stated in SECY 82-232%/ as follows:

*For power reactors with a plant-specific (plant-referenced)*
simuiator, continue the requiresents of a simulator Ticensing
exam of all new and replacement candidates and require, for
the NRC-administered raqualification exam, only a simulator
exam of a least 20% (per year) of the currently licensed
operators, For power reactors without a plant-specific
(plant-referenced) simulator, require an operating test (oral
exam® ‘n accordance with 10 CFR 55.23 as well as written exas of
all new and replacement candidates and require, for the NRC-
administered requalification exams, ora) and written exams oI
at least 20% (per year) of the currently licensed operators, 1

*The term *plant-cpecific simulator,® although commonly used in the
industry, has not been uniquely defined, either in industry standards or
in practice. To avoid any ambiguity, the terms *reference plant® (the
specific nuclear power plant and unit from which the simulator conterol
ronm configuration, system control arrangement and simulator data base are
cerived) from ANSI/AN 3.5 and the complement of *reference piant,* *plant-
referenced simulator® will be used in this analysis,



These NRC policies have been in effect since June 1982. During the period
from October 198! to June 1582, the NRC staff administered simulator
examinations to all new, nplacmonh and requalification 1icense candi-
dates in respense to SECY 79-330 E. During the period, about 800
license candidates were exanined on non-plant-referenced simulators, and
approximately 200 candidates on plant-refereiced simulators., This
experience led to the conclusion (in SECY 82-232) that "the staff does not
believe that the information gainad from a non-plant-specific
(non-plant-refurenced) simlator provides the basis to accurately judge
the ability or competence of an operator with sufficient confidence to
Justify denfal of a l1icense.® This cor=lusion led directly tc the present
requirements cdescrided earlier in this section.

3.1.4 Operator Licensing - Written Examinations (Alternative A)

The present NRC policy with respect to written examination content is to
regroup the topics identified in Sections 55.21 and 55.22 of 10 CFR 55
into examination cauqorign Tisted below:

Reactor Operator Examination

(1) Principles of Muxclear Power Plant Operation, Thermodynamics,
Heat Transfer and Fluid Flow

(2) Plant Design Including Safety and Emergency Systems
(3) Instruments and Controls

(4) Procedures - Normal, Abnormal, Emergency and Radiclogial Contrel
senior Operator Examination

(§) Theory of Ruclear Power Plant Operation, Fluids and Thermo-
dyamics

(6) Plant Systems Design, Control and Instrumentation

(7) Procedures - Normal, Abnormal, Emergency and :diological
Control

(8) Administrative Procedures, Conditions and Limitations.

The regrouping into these categories was practizal because of the close
interrelationships between the topics identified in Sections 85 21 and
§5.22. MHowever, these topics may not encompass all aspects c¢f the
operator/senior operator position that are recessary for satisfactory
operation of a reactor facility., In addition, structured tepics could
1ead to license candidate training programs that address only these topics
and therefore only teach candidates to pass an examination. Accordingly,
an examination that is based upon the required knowledge, skills, and
abilities of licensed personnel, as fdentified in a job task analysis,
will more appropriately assess a license candidate’'s relative weaknesses
and strengths and will preclude teaching only examination topics.

10



3.1.5 Operator Licensing - Requalfication Examinations (Alternative A)

In response to SECY 79-330 E, "Qualifications of (Power) Reactor
Operators," the Comission directed the sta’f to administer examinations
as part of the requalification program for all licensees and applicants.
This nqu1ro%nt was incorporated into TMI Task Action Plzn
(NUREG-0660)“7 Item 1.A.3.1 and clarified in NUREG-0737.

The implementation of this Commission directive {s described in SECY
82-232, and involves the MRC preparation of an audit examination. The
examination is acdministered to at least 20 percent of the )licensed
cperstors at every facility.

The requalification examinations are conducted in a manner similar to the
original license axamination, with emphasis on procedures and operating
experience, I[f the facility has a plant-referenced simulator, the exam-
fnations are conducted on the simulator. Otherwise, a written examination
and a practical test are conducted. Unsatisfactory peformance necessi-
tates accelerated retraining in weak areas. Reexamination by the NRC may
be required in unsatisfactory areas. Renewal Ticenses continue to be
issued to 1icensed personnel who are enrolled in approved requalification
programs, providad the NRC requalification examinations do not identify
significant weaknesses in those programs. These current NRC policies and
practices on requalification examinations have not been codified in

10 CFR S5,

3.2 Alternative B - Imc'ement (icensing Examination Changes and Qualifi-
cation Requirements through Requlation Changes to ]O CFR 55

3.2.1 Qualifications (Alternative B)

It 15 assumed that Regulatory Guide 1.8 will endorse ANSI/ANS 3.1-1921
(with exceptions) for licensed oparator and serifor operator positions, and
will continue to endorse AMS N18.1-71 for other positions. It is expected
that INPO accreditatiom wi1l ensure that qualifications based upon job
performance requirements will result from these parformance-based training
programs. Regulatory Guide 1.8 wiil tndicate that these qualification re-

quirements will be superseded by those requirements developed through INPO
accreditation,

3.2.2 Operater Licensing - Operating Examinations (Alternative 8)

If Alternative B were implemented, initial, replacement, and requalifica-
tion operation examinations for all licensed operators and sanior
operators would include a demonstration of the candidate's ability to
perform certain tasks as specified in 10 CFR 55.45, and would be conduct-
ed as follows:

(3) An examination on a plant-referenced simulator as defined in ANSI/ANS
3.5-1981 (as amended) that {s referenced to the plant and unit for
which the candidate is being examined. Thes? examinations would be
similar to those presently administered by the NRC for plants with
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plant-referenced simulators. Such simulators would he certified for
use in the conduct of examinations by the licensee and approved by
the guidance in Regulatory Guide 1.149, & amended, or

(2) An examination on a plant-referenced simulator, not refersnced to
the plant and unit for which the candidate is being examined, has
been certified by the Ticensee and approved by the NRC for use for
such examinations in accordance with the guidarce established in
Regulatory Guide 1.149 as amended, or

(3) An examination on a licensee-proposed device, system cr combination
of devices that wo'i1d enable the licensee to meet the requirements of
10 CFR §5.45. Such devices or systems would be certified by the
Ticensee and approved by the NRC in accordance with the guidarce
established in Regulatory Guide 1.149 (as revised).

These simulator examinations would be similar to those presently admint-
stered by the NRC for plants with plant-referenced simulators. Therefore,
this alternative would not affect those plants that efther do have or plan
to acquire a plant-referenced simulator as defined in ANSI/ANS 3.5 (as
revised). Table 3-1 provides a 1ist of plants already having or acquiring
plant-referenced simulators. Some of the simulators shown in Category A
of Tabie 3-1 may not fully meet the definition of a plant-referenced
stmulator as stated fn ANSI/ANS 3.5 (as revised), and thus some upgrading
- might be required of these simulators by Alternative B (on a schedule pro-

posed by the licensee and agreed to by the NRC). Those planrts that do not
acquire plant-refernced simulators (Table 3-2) would be maximally affected
by Alternative B in that they would be required to have availadle a
plant-referenced simulator or other device, system, or combination of
devices for the conduct of 2perating examinations.

Plants that are not the referenced plant for a simulator would hava tnree
cheices under this alternative:

(1) Acquire a plant-referenced simulator as defined in ANSI/ANS 3.5 (as
revised) and in accordance with the guidance in Regulatory Guide
1.145 (as revised), or

(2) Demonstrate to the NRC's satisfaction that a simulator chosen by the
Ticensee that meets the ANSI/ANS 3.% definition of a plant-referenced
simulator is suitable for simulator examination because there are no
significint differences between the plant and the ANSI/ANS 3.5 simu-
Tator chosen. The utility would use the Appendix of ANSI/ANS 3.5
(Procedure for Documenting Simulator Performance) to certify the
Ticensee’s analysis of suitzdbility and would submit that certifica-
tion to the NRC. The NRC would make the final acceptance (or reject-
tion) decision of the 1icensee‘'s certification. Once a year (as a
maximum) this analysis and NRC review would be repeated.

(3) Substitute any device, system, or combinaticn of devices that would
enable the licensee to demonstrate applicant “"understanding® of all
terms fdentified in Section 55.45, as well as an ability to perfora
on those items as a minimum, that:
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TABLE 3-1
REACTORS HAVING OR ACQUIRING PLANT-REFERENCED SIMULATORS

Seventy-one reactors with forty existing simulators that purport
to meet, at least in part, ANSI/ANS 3.5-1981 standards:

Beaver Valley 1 & 2 Indian Point 2 River Bend |
Bellefonte 1 & 2 Kawaunee Salem | & 2
Brafdwood 1 & 2 LaSalle | & 2 San Onofre 2 4 3
Browns Ferry 1,2 & 3 Limerick 1 & 2 Seabrook 1 & 2
Calvert Cliffs | & 2 McGuire | & 2 Sequoyah | & 2
Clinton 1 Millstone 2 Shearon Harris 1 & 2
Commanche Peak ! & 2 Millstone 3 Surry 1 & 2
Diablo Canyen 1 & 2 Monticelle Susquehanna 1 & 2
Dresden 2 & 3 North Anna ] & 2 Vogtle | & 2
Farley 1 & 2 Oconee 1, 2, & 3 WNP 2

Fermi 2 Palisades Wolf Creek

Grand Gulf 1 & 2 Palo Verde 1, 2, 4 3 Zion 1 & 2

Hatch | & 2 Perry 1 & 2

Hope Creek ! Prairife Island 1 & 2

Forty-one reactors acquiring plant-referenced simulators:

1. Thirty-three reactors with twenty-five simulators under

construction:
ANO ) Millstone | Summer |
ANO 2 Nine Mile Point | T™I )
Brunswick 1 & 2 Nine Mile Point 2 Turkey Point 3 & 4
Callaway | Peach Bottom 2 & 3 Vermont Yankee
Catauda 142 Pilgrim 1 Waterford 3
Connecticut Yankee Rodbinson 2 Watts Bar 1 & 2
Cook 1 & 2 Shoreham WNP 3
Ginna St. Lucie 1 & 2
Maine Yankee South Texas 1 & 2

2. Eight reactors that have under consideration or have stated an

intent to build efght plant-referenced simulators regardless of
new requlations:

Crystal River 3 Indian Poiit 3 Oyster Creek
Davis Besse Rancho Seco Trojan
Fitzpatrick San Onofre |
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TABLE 3-2
REACTORS NOT ACQUIRING PLANT-REFERENCED SIMULATORS

A. PwRs
Six operating reactors:

Byron 1 & 2 Point Beach 1 & 2
Fort Calhoun 1 Yankee Rowe

B. BWRs, Six operating reactors:

Big Rock Point Ouane Arncld Quad Cities 1 & 2
Cooper LaCrosse '
C. HTGR

1. One operating reactor:

Fort St. Yrain
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Require team performarce,

Have an associated time: criticality, or

Are important to safet). Such devices may include written and/or
oral tests, part task azd/or concept simulators, etec.

O o w
e i

This alternative would include a provision for a request for an exemption
of this requirement for plants wtere the cost/benefit may not justify the
requirement based upon size (source term), plant 1ife remaining, or
operating characteristics.

Once every year (as a maximum) the 1icensee would be required to ~e-
certify the simulator, device(s), or system to the NRC, and the NRC would
perform 2 re-analysis against the requirements of 10 CFR §5.45,

3.2.3 Operator Licensing - Written Examinations (Alternative 8)

If Alternative B were implemented, the content of operator written
examinations described in Sections 55.21 and 55.22 of 10 CFR 55 will be a
representative sample of the know!edge, skills, and abilities the operator
needs to perform his job duties. The knowledge, skills, and abilities
will be identified in part from information in the Final Safety Analysis
Report, operating manuals, license for the facility and license
amendments, Licensee Event Reports, and the job task analysis performed by
each facility to comply with INPO accreditation and the Commission

Policy Statement on Nuclear Power Plant Personne) Training and Qualifi-
cation.*

The changes descrided above, along with associated implementation changes
to the Operator Licensing Standards, would have the following advantages
over the present content of the written examination:

(1) Improved standardization in examination development, administration,
and grading,

(2) Better delineation of appropriate areas/levels of knowledge, and

(3) Better assurance that the test us a whole is a balanced sample of
important skills and knowledge.

The results of this alternative would bde:

(1) Maximum assurance that the written examinations are performance
based [based upon what the operator (senior operator) must know to
protect the health and safety of the pubdlic).

(2) An improvement in the ability of examiners to use written examination

results to justify denfal (or issuance) of an reactor operater (RO)
or senfor reactor operator (SRO) license.
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This alternative could not de completely implemented unti! performance-
based training programs have been implemented for licensed operators (es-
timated to be January 1987); however, in tha interim, the content of
written examinations would be made more perfcrmance based by using the
best available Information, including the Institute of Nuclear Power
Operations (INPO) job and task analyses, to revise the examination
question bank, *

3.2.4 Operator Licensing - Requalification Examinations (Alternative B)

The NRC staff would request each facility's schedule for its requalifi-
cation program, including classroom, in-plant, and simulator training
dates and written, oral, and simulator examination dates (sume as
Alternative A). Based on the input of the Ragional Administrator, LER
history, Systematic Assessment of Licensa Parformance (SAlL°) evaluations,
recent operator licensing and requal’fication examination rasults, and
training program accraditation, the staff would selact facilities to
visit, During these visits, the staff would have several cptions
available to evaluate the strengths and weaknesses of the facility
requalifization program. Among these options are: (i) substitute an
NRC-developed examination or section of the examination for the
facility-devaloped examination;

(2) concuct NRC oral/simulator examinations of the candidates; and/or
(3) observe facility-administered oral/simulator examinations on supject
areas determined by the NRC. The base program would have the NRC visit
all the facilities in the first two-year period and administer written
examinations to approximately 50 percent of the facilities visited.
Adjustments to this base could be maie as resources and results dictate.
Effectiveness of training programs would be determined by the overall
results of the examination; individual weaknesses would be addressed by
retraining programs that the facility would administer. Any NRC-
administared portions of requalification examinations would be of the same
type and format as facility requalification examinations.

Other alternatives for NRC administration of requalification examinations
were considered, but a preliminary screening of these alternatives
indicated they were more costly to the industry and would require greater
NRC resources, while not offorin? greater bdenefits. The primary
alternative in this group was relicensing on a periodic basis. For this
approach, NRC l1icenses would be valid for a perind of six years, and
complete NRC re-examination would be required for relicensing. Operators
with licenses due to expire the following year would be examined in
cenjunction with the schaduled replacement examinations to a given
facility. NRC would reexamine people who scored poorly in the examina-
tions. This approach would cost the industry more money because the
industry would have to prepare for and conduct these relicensing
examinations in addition to the facility requalification programs,
Greater NRC resources would be required because a complete re-examination

requires more time to prepare and administer than does the recommended
approach,
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3.2.8 Operator Licensing - Other Changes

For purpeses of the regulatory analysis, codification of existing nrac-
tices now contained in NRC Regulatory Guides, NUREGs, or generic letters
to faciiity Yicensees are assumed to have neither cost nor benefit fmpact.
The proposed regulations ‘nclude revisions to the medical requirements
described in NRC Regulatory Guide 1.134, *"Medical Evaluation of Nuclear

Security Personnel Requiring Operator Licenses®, 55.31, How to Apply, and
§5.51(b), Issuance of Licensas,
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4.0 CONSEQUENCES

In the cost-benefit analysis, Alternative A (no action) is used as the
baseline case. The incremental costs (impacts) and benefits (values)
associated with Alternative B (regulation changes) are determined rslative
to this baseline. Benefits are terms that support the NRC goals of
provision of safety. The principal benefit to be considered will de the
public exposure (person-rem) avoided that is associated with potentisl
accidents. The principal costs will be industry and NRC implementation
and operating costs incurred. Other denefits and costs (e.g., voutine and
accidental occupational expcsure avoided, property loss avoided) will be
considerad. Benefits and costs can have either pusitive or negative
algebraic signs. For benefits (values), improvements in meeting NRC goals
are positive; for impacts, increases in costs are positive. A
value/impact ratfo is calculated for Alternative B follewing the guidance
of Office of !8c1oar Reactor Regulation (NRR) Office Letter No. 16
(Revision 1). This ratfo is a measure of the total net safety value

of each alternative in terms of public dose avoided (person-rem) raticed
to total HRC and industry costs ($ million). Summary tables of al)
benefits and costs are provided.

4.1 Benefits and Costs
4.1.1 Safaty Importance (Public Risk Reduction)

A17 provabilistic risk assessment (PRA) studies completed to date,
including WASH-1400 (NUREG-75/014), indicate that human error s a major
contributor to risk from nuclear power plants. This conclusion is
supported by industry operating experience, which shows that 38 parcent of
precursors to potential severe core damage accidents involved human

errcr. However, these PRA studies (Potash et al., 1981) have alse
fdentified that:

(1) Human relfability is more difficult to mode) and quantify than
equipment reliabdbility, and

(2) Data on human errors are difficult to obtain becauss errors are
usually associated with disciplinary action and job security,

Given these limitations., PRA studies sti)l prove the best available way to
Tink ~uman performance to reactor safety and, therefore, were used in
quant fying the benefits of the improved human performance expected
through impiesenting Alternative B. The methodology used was developed by
Pacific Northwest Laboratory (PNL) for the NRC to quantify benefits aaio-
ciated with specific safety issues and is described in NUREG/CR-2800
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For issues related to perscnnel performance, the methodology involves the
following steps:

(1) Estimate the improvement in human performance, as measured by a
reduction in error rates, resuiting from the safety issue.

(2) For representative plants, determine the parameters of the risk
equation that can be affected by the safety issue by means of a
review of the minimal cut sets for the dominant accident sequences.

(3) Adjust the parameters in the risk equation identified in step 2 based
upon tne error rate reduction in step 1. The difference in pubdlic
risk before and after the safety issue implementation (accidenta)
exposure avoided) is the benefit of the issue.

The paragraphs that fellew describe how the proposed changes of
Alternative B are expected to affect reactor safety:

(1) Mritten and Operating Examination Changes. The proposed changes to
the operator licensing examination process should contribute to
reducing the rate of human error in that these examination changes
are designed to improve the ability of NRC examiners to discriminate
between acceptable and unacceptable operator performance. Two types
of errors can be made when using any examination instrument to
discriminate detween acceptable and unacceptable performance. The
first type of error is to reject (fail) an individual when that
person's actual performance is acceptadle (a Type I error). The
second type of error fs to accept (pass) an individual when that
person’s actual performance fs, in fact, unacceptadle (2 Type 1!
error). Type I errors do not have an impact on safety, but Type I
errors have a safecy {mpact. The proposed os,rator written and
oagrating examination changes (NUREG/CR-1750°% and PNL-4682, Raev.
3¢7) should provide greater test validity and, therefore, help
reduce Type I and Type 11 errors. By reducing Type Il errors, an
overall fmprovement in 1icensed operator performance can be expected,
hence, contridbuting to overall human error rate reductions. The
magnitude of thase reductions was estimated as follows:

(a) Written examinations. To estimate the improvement in discrimi-
nation provided by Alternative B with respect to written exam-
inations, an expert panel of experienced OLB examiners was
utilized. The consensus of this panel was that Alternative B8
would reduce Type I errors by 2 percent (i.e., a 2-percent
decrease in the failure rate) and would reduce Type Il errors by
| percent (1.e., & l-percent increase in the failure rate). If
the baseline raflure rate of written examinations were 20 percent
(with Alternative A), then implementing Alternative B would
reduce the failure rate to 19 percent (a 2-percent decrease due
to a reduction in Type | errors and a l-percent increase due to a
reduction in Type Il errors). Witr respect to Type Il errors
(passing individuals who should have failed), it is assumed
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(2)

(b)

that these individuals are not failed on the dasis of the oral or
operating tests (e.g., they are issued a license). It is further
assumed that there 1s a direct relationship between the reduction
in Type 11 errors and a reduction in operator performance as
measured by operator error rates (e.g., 3 l-percent reduction in
Type 11 errors will result in a l-percent reduction in operator
error rates). The lower bound estimats of error reduction {s

0.5 percent, with an upper bound of 2.0 percent.

. Operating tests administered as provided by
Alternative B should reduce the number of Type Il errors because
"a stmulator examination is a type of work sample examination,
and work sample examinations have been shown to have more test
validity than other examination types for purposes of selecting
cand1gitos who have already acquired the joo performance require-
ments In developing an estimate of the percentage of Type Il
errors for simulator examinations, examination failure rates for
the perfod from July 1, 1582 to December 31, 1982 (which includes
only plant-refarenced simulator examinations) were reviewed. The

average percentage failure rates for the three examination types
are shown below:

Written examination 18.9 perzent
Oral examination 7.9 percent
Simulator examination 5.3 percent.

The S.3-percent plant-referanced simulator examination fa‘lure
rate shown above can be usad as the upper bound for the Type II
error parcentage for licensing eximinations given without a
simulator examination since scme individuals who failed the
plant-referenced simulator examinations also failed the written
and/or oral examinations. A best estimate of the percentage of
Type 11 errors for 1icensing examinations without plant-

referenced simulator examinations is assumed to bde 2 percent with
a lower bound of 1 percent,

In order to use these Type Il error percentages to quantify
safety improvements, it is first necessary to convert these
percentages to operator error percentage reductions. It was
assumed that there {s a one-to-one relationsh’y (e.9., 2
l-percent Type Il error percentage decrease re:ults in a
l-percent decrease in operator errors). Throug. the procedure
described below, the operator error reductions are translated to
reductions in public risk through PRA consequence mudels,

Requalification Exami~ation Changes. Alternative B provides, on a
centinuing basis, the same opportunity as Alternative A for the NRC
to review the products of each facility's training and requalifi-

cation programs and to fdentify and improve any weak individuals or

weak facility programs. For this reason, it is expected that the
benefits from both alternatives will be equal,
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(3) Qther Proposed Changes. It is assumed that the safety effects of
the other changes that are a part of this package are either included
in the safety effects discussed above (e.g., associfated Regulatory
Guides) or that their safety effects are relatively small compared to

the effects above and thus they can be fgnered for purposes of the
analysis.

As indicated earlier in this section, there are few quantitative data
concerning improvements in performance (reductions in error rates)
resulting from training or qualifications programs; however, the only data
identified support the estimates presented earlier in this section. An
EPRI (1982) research project to evaluate an ausgmatod performance
measurement system for control room simulatorsé® used two test groups
(experienced requalification operators and inexperienced cold 1icense
trairaes)., The error rate of the experienced requalification group was

42 percent less than that of the inexperienced, cold-license trainge
group2 In a similar manner, Oak Ridge National Laboratery conducted a
study 5 to provide a data base to support development of criteria for
safety-related actions by nuclear power plant operators. The results of
this study indicated an error of omission rate for licensed cperators 29
percent lower than the error of omission rates of trainees., In Table 3-8
of NUREG/CR-1278, "Handbook of Human Relfability an\ys1s with Emphasis on
Nuclear Power Plant Applications - Final Report,*<" Swain and Guttmann
estimate a 5C percent to 90 percent decrease in human error probabdilities
(HEPs) as a result of frequent practice of the appropriate responses to
potential emergencies or other abnormal situations.

The public risk reduction petentially achievable through Alternative B is
estimated using the procedure developed in NUREG/CR-2800 and further

refined in 'Eﬁinﬂng the Public Risk Reduction Affected by Human Factors
Improvements*®’, “his procedure advocates the use of existing

risk/reliauility a.sessments for specific nuclear power plants to estimate
the public risk recuction potentially achievable. The procedure has been
used in estirating the public risk reduction for human factors related
issues as part 2% the 5‘r10r1t1zation of Safety Issues Project® conducted
by PNL for hUREG-0833, A detailed dascription of this procedure s
presented in MIRT5/CR-2800 and is not reproduced here. As part of its
efforts, PNL has seveloped curves of estimated changes in major core-melt
frequency (AF) v rsus percent human error rate reduction and estimated
reduction in pubiic risk (AN) versus human error rate reduction. In these
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calculations, Oconee 3 and Calvert Cliffs 2 were chosen to represent
pressurized water reactors (PWRs) and Grand Gulf | to represent boiling
waler reactors (BWRs).*

The "PWR Average® values shown in Table: 4-1 and 4-2 were developed from
Supplement 1 to NUREG/CR-2800, page 2.1¥9, by taking the average dase
core melt probability (F) for the 10 PNRs for which risk‘roliab111ty
studies are currently available. This value is 1.8 x 10 “core

melts/ry. The base case risk value for (W) for the PWR average category
was determined dy gsing the average dose factor for Oconee agd Calvert
Cliffs*™ (3.2 x 10°) and multiplying this times F {1 ¢ x 10°% ¢to

obtain a total "PWR Average® baseline risk value of 576 person-rems/ry.
The AW and AF values for the "PWR Average" were determined dy taking the
average rate of chan?o fer Oconee and Calvert Cliffs (from Tables 4-1 and
4-2) times the baseline W and F values.

The _6rand Gulf baseline core melt probadility per reactor year (3.7 x
10‘5) was consicered sufficiently representative of §hc average BWR
value of F in Supplement 1 to NUREG/CR-2800 (6 x 10" ry) E;af the Grand
Gulf AW and AF values of the PNL report of September 1983%/ were used
without modification to represent BWRs.

*In MUREG/CR-2800, Oconee was the "representative plant® selected.
Subsequentliy, in PNL's Draft Report "Estimating the Publiz Risk Reduction
Affected by Human Factors Improvements,® September 1983, the Oconee
results were compared with Calvart C1iffs (PWR) and Grand Gulf (BWR)
results to confirm that the Oconee results were representative. It has
been suggested that more recent PRA studies (#.9., NRC Interim Relfability
Program (IREP) PRA studies such as Arkansas Muclear 1) should be utilized
for this analysis. However, the human factors contributions to the IREP
PRAs have not been quantified as PNL has quantified the RSSMAP studies for
Oconee, Calvert Cl1iffs and Grand Gulf, and the effort to conduet such an

analysis fs substantial. Therefore. the RSSMAP PRA results represent the
best currently available data.

**The dose factor is the ratio W/F. sFron Oconee the dose factor (from
Tables -1 and 4-2) 15 207/8.2 x 10°° = 2,8 x 108, Fgr Calvert
Cliffs, the dose factor !s 7620/280 X 1077 = 3.8 x 10°, The average
of these dose factors s 3.2 x 10°,
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To determine the Wpys and AWaue values to be used for the analysis,
curves were fit through the 95! average and BWR (Grand Gulf) AW values for
10%, 20% and 50% reductions in operator error rates of Table 4-1 (1t
should be noted that the base case value of W shown in Tadble 4-1 gannot be
used for these calculations because component failures and maintenance
actions also contribute to the total per plant risk which these W numbers
represent).

To determine the public risk reduction (QWeoeay) in person-rems, the PWR
and BWR per-reactor-year estimates must be nu?l1p11od uy the number of
affected facilities and by the average time that the operator licensing

improvements will be implemented at the facilities. Shown algebraically,
the result is :

“Hrotal * Npwr X Tpyp X AWpyp + Ngyp X Tgup X AWgyp
where

'3"Toﬁa1
T

Total public risk reduction in person-rems,

Number of affected reactors,

= Average reacto: lifetime after implementation of proposed
changes,and

Per-plant public risk reduction in person-rems per reactor
year,

N

T was calculated assuming a 4-year implementation period (see Section 6.1
for 2 discussion of the implementation schedule) and the average remaining
reactor 1ifetime calculations of NUREG/CR-2800. Tpwg =48 calculated to

be 24.5 years and TB 23 years., Per-plant public r*sk reductions for
PWRs and BWRs were ootained from the Table 4-1 results of the PNL mode!l.
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TABLE 4-1

CHANGE IN PUBLIC RISK REDUCTION (JW)
VERSUS OPERATOR ERROR RATES*

AN (person-rem/ry)
REDUCTION IN OPERATOR

BASE CASE ERROR RATES
YALUE OF W
PLANT (person-rem/yr) 10% 20% S0%
Oconee 207 9.2 19.1 43.1
(4.4)** (9.1) (23.2)
Calvart 7620 230 460 1370
Cliffs (3.0) (6.0) (18.0)
PWR Average §76 21.3 43.8 118.7
(3.7) (7.6) (20.6)
Grand Gulf 250 18.3 22.4 38.8
(BWR)

(7.3) (8.9) (18.8)

-

*Based upon NUREG/CR-2800 and PNL, September 1983.2%7

**Values in parentheses ( ) are the percent change from the

base case.
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TABLE 4-2

CHANGE IN MAJOR CORE-MELT FREQUENCY (AF)
VERSUS OPERATOR ERROR RATES®

AF (core melt probabiiity/ry)

REDUCTION [N OPERATOR

BASE CASE ERROR RATES
VALUE OF F
(core melt
PLANT prebability/ry) 10% 20% 50%
Oconce 8.2 x 1075 3.7x10°%  1.1x10°% 1.9 x 10
(4.5)% (13.4) (23.7)
Calvert 2.0 % 10°3 6.1 x 1005 1.2x10% 3.7 x 10°¢
Cliffs (3.0) (£.0) (18.1)
PR Average 1.8 x 10°% 6.8 x 10°% 1.9 x 105 3.8x 105
(3.8) (9.7) (20.9)
Grand GUI1f 3.7 x 10°3 2.7 x 10°% 4.1 x10°% 5.8 x 106
(BWR) (7.2) (10.9) (15.6)

*Based on NUREG/CR-2800 and PNL, September 1983.27

**Yalues in parentheses ( ) are percent change from the base case.
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Shown below are the AW and N values that apply for the calculation of

“¥1oTAL"
Written examinations (1-percent error reduction for all plant units)

SWpyp = 2.3 person-rem/ry
AWgyp = 3.8 person-rem/ry
Npyp = 84 units
Ngwp * 41 units
SMyritten Tests ® 8316 person-rem
Qperating Tests (2-percent error reduction for affected plants)
AWpyp = 4.3 person-rem/ry
-3HBHR « §.7 person-rem/ry
Npwr * 22 )
Ngwg * 13
SWoperating Tests * 4320 person-rem

(See Section 4.1.2.1 for the basis for these numbers)

Therefore, dWyary = 12,636 man-rem or 13,000 man-rem, rounded to the
nearest thousand.

Using the upper and lower bound estimates on page 21 (2-percent and
0.5-percent for written examinations and §.3-percent and 1.0-percent for

operating tests) the upper and lower bounds for AWpgraL are 25,000 and
7,000 man-rem, respectively.* .

The AF values for Alternative B ire calculated both for those plant units
that are maximally affected (both written examinations and cperating

tests) and for those plant units that are only affected by written
examination changes.

*The confidence bounds calculated address uncertainty only in the
estimates of human error rate reductions, not the uncertainty in the risk
equation parameters. If the procedures of Section 3.5.1 of NUREG/CR-2800
are used to estimated the total uncertainty indWpaesrs the 90-percent
confidence interval lows» bound is about O person-rem and the upper bound
is equal to the total . sk,



Maximally Affected Plants (affected by both written examination and

operating test changes)

For these plants the expected reduction in operator error rates is
J-percent (l-percent for written examinations and 2-percent for operating
tests). Using Tadble 4.2, estimates of values of AF for PWR's and BWR's

can be made for a J-percent reduction in operator error rates. These
estimates are shown below.

AFpyg + 2.8 x 1078 core melts/ry
-AFBHR = 1.1 x 10'6 core melts/ry
Plants Affected by Written Exam Changes Only

For these plants the expected reduction in orerator crror rates is
l-percent. AF estimates for these plants are:

oy * 1.2 x 10°8 core melts/ry
~Fayr * 5.2 x 1077 core melts/ry

As was done for AWrgry ., 3 value of AFrgrs (core melts per year)can

be calculated by cong§ning the AF values akovo and using the same values
for N and T as were used in calgulating AWygry . Therefore the best
estimate of AFrpraL = 1.7 x 1077 core melts pe” year,

4.1.2 Cost Estimates
This section addresses the industry and NRC implementation and operating

costs asscciated with the proposed operator 1icensing changes described in

Section 3. These costs ars discussed fndividually in this section and
include the following:

(1) Industry implementation costs associated with the acquisition of
simulation devices,

(¢) Industry operating costs

(a) Simulation device operation (required for operating test admin-
fstration)
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(d) Operating cost savings due to some assumed improved plant avat)e.
ability due to reducticns in cperator error rates

(¢) Operating cost savings due to fewer licensing examination
failures

(d) Operating cost savings due to extending the length of licenses
(from two to six years)

(e) Operating cost savings due to changes in requalification
examinations

(3) NRC costs
(a) Implementation costs

(b) Operating costs.

A1l costs in this analysis are expressed in 1985 constant dollars; that
s, no real increase in costs are assumed over time (1i.e., nothing above

inflation). Thus, the discount factors used in the cost analysis are to
discount future costs for expected inflation.

4.1.2.1 Industry Implemenza.ion Zosts

As discussed in Section 3.2 (description of Alternative B), plants that
are not the reference plant for s simulator would have three choices for

satisfactorily fulfi1ling the plant simulation device requirements for
operating examinations:

(1) Acquire a plant-referenced simulator that meets Regulatory Guide
1.149 intent, or

(2) Use a simlator that conforms with Regulatory Guide 1.149 guidance
and has been demonstrated to be suitadble for use by the plant in
accordance with the Appendix of ANSI/ANS 2.5, or

(3) Substitute any device, system, or combination of devices that would
enable the licensee to meet the requirements of 10 CFR §5.45(d) and
that would be approved by the NRC.

The first chofce (acquire a Regulatory Guide 1.149 plant-referenced
simulator) represents the upper bound for simulator acquisition costs
associated with Alternative 8 if a1 affected plants elect to acquire
Regulatory Guide 1.149 plant-referenced simulators. The second chofce
(either acquire Regulatory Guide 1.149 plant-referenced simulator or use
another ANSI/ANS 1.5 simulator referenced to a different plant, but
demonstritaqd to be an adequate alternative examination device) represents
the best cstimate for Alternative B simulator acquisition costs since a
subset of the affected plants can aveid costs of acquiring a plant-
raferenced simulator through this option. The third chotce (sudstitute
any device, systes, or comdination of devices shown to be an adequate
altarnative) represents the lower bound for simulator acquisition coste if
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it is ussumed for the prpcse of this regulatory analysis that the cost of
procuring these alternative training and examination devices would not
exceed the cos. for a plant-referenced simulator,

The industry costs to acquire these simulators, including construction of
a trafning facility and simulator course development, have been caleulated
by PNL for the NRC as part of a *Draft chuhsaw Analysis of a Proposed
Requirement for Plamt-Referenced Simulators”. The ca,ital cost
estimates of major simlator vendors for a simulator that will meet the
ANSI/ANS 3.5 Appendix criteria ranged from $7.5 to $10 mil1lion. The Dest
estimate of the cost of 2 simulator was $8.5 mill{on. In addition to
obtaining a simulatar from a vendor, a utility must also construct a
facility. Utility feasibility studies on the purchase of simulators
showed that the size of this facility varied from 5,500 scuare feet to
20,000 square feet with 10,000 square feet as the best estimate for the
calculations shown in Table 4-3.

In addition to direct costs, there are a number of indirect costs that are
usually a percentage of the dssoct costs. These percentages were obtained
from a plant design handdook,*" and from utility feasidbility studies,

and include considerations for utility project mangagement support during
the simulator constrection process. Because of the short construction
time for the simulater (approximately three years), the interest during
construction was assumed to de only 6 percent of direct costs.

Table 4-3 contains a sumary of the best estimate implementation costs per
simuilator, which sumto $10.75 million.

The upper Lound of tatal industry implementation costs for these
simulators is based en the assumption that al) affected plants elect to
acquire Regulatory twide 1.149 plant-referenced simulators and all

existing simulators that need modifications to satisfy Regulatory Guide
1.149 criteria are wyraded.

With respect to acquiring new simulators, there are potentially 13 nuclaar
powar plant units affectad (see Tadle 3-2), but it is estimated that only
§ simulators will be needed because some of the facilities are co-located
and have nearly {dentica) operating characteristics and contro) rooms
(e.g., Point Beach 1 &M 2) or because of prodbable waivers in
consideration of plamt age, size and/or operating characteristics.
Assuming that the implementation costs were uniformly distributed over the
4 years beginning in 1985 (1986 was used as the reference year for
discounting purposis), the present value of these 6 simulators is $48.4
million (discounted at 10 percent: discount factor = 0.751), 1f a
S-percent discount rate is assumed (discount factor « 0.864), the present
value of these simulators is $52.2 million.

The costs for upgrading the existing simulators that need modifications to
meet the guidance provided in Regulateory Guide 1,149 were estimated dy
first determining the mmber of the simulato. . that vould require
upgrading/modificaties ta meet ANSI/ANS 3.5-1981. It was determined that
11 simulators (servimg 2 units) were operational before the latest re-
vision of ANSI/ANS 3.5-1981. It was further assumed that these
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TABLE 4.3
COST OF INDUSTRY IMPLEMENTATION PER SIMULATOR

BEST
ESTIMATE
COST COMPONENTS ($)
DIRECT COSTS
Simulator Equipment 8,500,000
Facility Construction 700,000
(10,000 square feet @ $70/square foot)
Facility Furnishings 10,000
(10-percent of Facility Cost)
Total Direct Costs 9,270,000
INDIRECT COSTS
Interest During Construction §56,000
(S-percent of Direct Costs)
Engineering & Construction Management §27.000
210-porcont of Direct Costs) -
Total Indirect Costs 1,483,000
TOTAL IMPLEMENTATION COST 10,753,000

(in 1984 dollars)

11 simulators would require upgrade/modification to meet ANSI/AMS
3.5-1881. Vendor estimates of the avora?c cost of these ur?rados/
modifications for the oldest of these simulators is $2 million to ¢4
million in 1984 dollars. An estimate of $2.5 mil)ion per simulator was
usr 1 for calculating the costs of upgrading these 11 simulators. Assuming
these costs are uniformly distributed cver the four years beginning in
1985, the present value of total {ndustry costs for these simulator
upgrades fs $20.7 millfon (discounted at 10 percent; discount factor e

0.781). For a S-percent discount rate, these present value costs would be
$23.8 million (discount factor = 0.864).

Combining these acquisition costs for 6§ simulators and the upgrading cost
for 11 simulators, the upper bound of tota) industry implementation costs
for simulators, is $69.1 mi111en (10-percent discount rate). For a §-
percent discount rate, these total upper-bours costs are $76.0 million.
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For datermining the best estimate of industry implemantation costs for
simulators, it {s assumed that some utilities would exercise the oeption to
demonstrate that a simylater that meets Regulatory Guide 1,149 require-
ments that was not initially referenced to the utlilfty's plant(s) fis
suitadle for use dy the Mant(s) 1n accordance with the Appendix of
ANSI/ANS 3.5, Based upon industry fnput, 1t s expected that 6 facili.
ties would be likely to Propose alternative simulators that might be
suitable. This would reduce the upper-bound number of new simulators from
6§ to 2. The costs for upgrading existing simulators to Regulatory Guide
1.149 requirements would remain the same; hence, the best estimate for
industry implementation costs for simulators is determined dy reducing the
upper bound total cost estimate by the costs associated with four fewer
new simulators. The best estimate of total industry implementation costs
for simulators is $36.8 mi1l{on (10-percent discount rate). The § per-
cent discount rate costs would be $38.8 million).

Specific cost estimates for the case when some utilities would acquire
satisfactory alternative trafning and examination devices in 11eu of using
acceptable ANSI/ANS 3.5 simulators OF acquiring plant-referenced simula-
tors are more difficult to develop because the utility response and tech-
nological improvements are not knewn today, However, it can be assumed
fcr purposes of this regulatory analysis that the costs of procuring these
Alternative B8 training and examination devices would not exceed the costs
of a plant-referenced simulator. It will be further assumed that the
acditional capadility for utility flexidility ang initiatives provided dy
this option may result in a 10-percent reduction in the best-estimate eox-
pected industry implementation costs (this 10-percent figure 1s arbi-
trary). This assumption results in lower bound industry implementation

cost astimates of $33.1 mfllion (10-percent discount rate) and $34.9%
million (5-percent discount rate).

The Altarnative B total industry implementation costs for simulators are
summarized in Table ¢-4,

4.1.2.2 Industry Operating Costs

Increased industry operating costs as a result of implementing Alterna-
tive B include the follewing components:

(1) simulator operations. Includes increased training staff for opera-
tion of the simulator as well as costs for simulator facility opera-
tion and maintenance.

(2) Qperating cost savings. Includes cost savings due to some assumed
improved plant avafladbility due to reductions in personnel error
rates.

Each of these components is discussed separately, Total industry opera-
ting costs are then developed for Alternative 8.,
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TABLE 4-4
ALTERNATIVE B SIMULATOR IMPLEMENTATION COSTS ($ MILLION)

10-PERCENT S-PERCENT
COsTS DISCOUNT RATE  DISCOUNT RATE

BEST ESTIMATE

(Acquire plant-referenced simulator 36.8 38.8

or use acceptabdle alternative

Regulatory Guide 1,149 simulator.)
UPPER BOUND

(Acquire plant-referenced simulator.) 69.1 76.0
LOWER BOUND

(Acquire plant-raferenced simulator; 33.1 34.9

use acceptable alternative Regulatory
Guide 1.149 simulator or use acceptabdle
alternative training devices.)

Simylator Operationg

These increased operating costs for simulators apply to the additional
plants that would need to acquire plant-referenced simulators (or accept-
able gltornativo devices). In its draft simulator analysis for the

nac.z PNL estimated these costs, which include additional instructors,

a simulator manager, software and hardware technicians, and facility
operation and maintenance costs., The best estimates of these annual simu-
Tator operating costs are provided in Table 4-5. These costs are an
fndustry average, 'Mich considers tha* some simulators are used for single
units/plants and others by multiple units/plants. Because the proposed
changes require the use of simulators for examinations not training, only
10 percent of these annual simulator operating costs were assumed o be
associated with the proposed changes. This ratio of training to
examination time s expected to be constant irrespective of whether the
simulator fs used by one unit/plant or multiple units/plants.

As discussed earlier under industry implementations costs (Section
4.1,2.1), implementation of Alternative B is expected to result in an
additional 6 simulators for the upper-dound case (i.e., all affected
plants acquire plant-referenced simulators). These total upper-bound
simulator operation costs are discounted over the average plant 1{fetime
with these simulators in operation (24 years starting in 1988). There-
fore, the present value upper-bound industry operating cost for simulators
(discounted at 10 percent; discount factor » 6..6) is $2.0 mi1lion

(6 simulators x 49,600 annual costs x 6.96). For a S-percent discoun:
rate (discount factor » 12.18), these upper-bound costs are $3.6 millien.
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TABLE 4-5
ANNUAL OPERATING COST PER SIMULATOR

BEST

cosT ESTIMATE
BREAKDOWN ($)
SAUARTES AND BENEFITS
Simulator Supervisor 40,000
Simulator Instructors (3) 108,000
Hardware Technician 27,000
Programmer/Software
Technician (2) 28,000
Total Direct Salaries 230,000
Allowance for Overhead
(60% of Direct Salaries) 138,000
Total Salaries and Overhead 368,000
FACILITY COSTS
Cleaning Expenses 10,000
Building and Equipment Maintenance 32,000
Telephone Servica 4,000
Reproduction Expense 6,000
Expendable Supplies 3,000
Simulator Mairntenance 19,000
Simulator Upgrading 54,000
Total Facility/Operating Costs 128,000
TOTAL ANNUAL OPERATING COSTS $496,000
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For the best-estimate case discussad in Section 4.1.2.1 (t.e., acouire a
plant-referenced simulator or .se another ANSI/ANS 3.5 simulator shown to
D@ adequa.2), only two simulators are required. The present value
operating costs for the best-ectimate case discounted at 10 percent are

$0.7 millicn. For a S-percent discount rate, these best-estimate costs
tre $1.2 million.

Specific cperating cost estimates for the lower-tound case discussed in
Section 4,1.2.]1 where some utilities eight acquire satisfactory alter-
native training and exasination devices in lieu of using acceptadle
ANSI/ANS 3.5 simulators or acquiring plant-referanced simulators are more
difficult to develop because the utility response and technological
fmprovements are not known today. Hewever, for the purpose of this regu-
latory analysis, 1% car De assumed that the costs of operating these
alternative devices would not exceed the costs of operating a simulator,
As was done for estimating acquisition costs for this Tower-bound case
(Section 4.1.2.1), an arditrary 10-percent reduction in the best-estimate
industry cperating coste was assumed to account for potential cost
efficiencies of the additiona’ utility flexidility and initiatives
associfated with this option., This assumption results in a lower dound
for industry simulator operating costs of $0.6 million (10-percent
discount rate) and $1.1 million (S-percent discount rate).

Qperating Cost Savings with Improved Plant Availabilisy

A reduction in human errors associated with plant operations and mainten-
ance can logfcally be assumed to affect plant avatladbility in addition to
the influence on core-melt frequency developed in Section 4.1.1 of this
regulatory analysis (e.g., an errer that results in 3 reactor and turbdine
trip can not only cause a transient that requires cperation of the reactor
protective system and other systems important to safety, but can also
cause an unscheduled outage)., In fact, the connectian between human
errors and day-to-day plant availability 1s easier to conceptualize than
the tie to core-melt frequency. Errors in the daily operation and
maintenance of the plant that lead to less serfous results such as plant

shutdown can be expected to occur much more frequently than accidents that
lead to core damage or core melt,

Three separate, and essentially independent, data sources were used to
quantify these cost savings (improved plant avaflability) that would
result from fewer human errors. They are:

(1) Utility outage data provided to the NRC,

(2) Licensee Event Report (LER) analysis, and

(3) Industry estimates of avatlability improvements due to improved per-
soennel performancae.
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With respect to the utility outage data, a computer printout of all
reported outages during 1980 and 1981 grouped dy facility was reviewed.
This review determined that the average total duration of forced outages
attributed to "cperational error® was 22.2 hours per facility per year,
However, a review of the descriptions of the outage causes and discussions
with cognizant NRC personnel indicated that only forced outages, where
there was a close Tinkage in time and cause between *cperational errer®
and the outage, were categorized in this operational error category by the
facility. The most coemon categorization of forced outages was "equip-
ment failure®; however, for many of these "equipment failure® forced
outages, the equipmer* failure many have been due to personne) error.

(For example, "Reacte; scrammed when main steam 1ine high radiation trip
was reset improperly,* or, "Scram due to high water leve! indication which
caused the main turdine and reactor feedwater pumps to trip. Equalizing
valve on level indicator was open.*)

In general, the description of the outage cause was not sufficiently
detailed to allow an accurate categorization through review of the com-
puter printout, However, such a categorization of LERs related to the
operation, testing, and maintenance of reactor safety system pumps and
valves was conducted by the Brockhaven National Laboratory (BNL) and
reported in NUREG/CR-2417, "ldentification and Analysis of Human Error
Underlying gynp and Yalve Related Events Reported by Nuclear Power Plant
Licensees." The following quotes from NUREG/CR-2417 report BNL
results with respect %o LER categorization:

*Although Ticensees do attribute certain events to personnel

error in the LERs, such attributions were used only as alerting
signals during the analysis. While it s true that the cause
assignment - ‘personnel error’ - s usually supported by the LIR
text, the converse is frequently not the case. That is, it is

not uncommon to find LERs in which the event cause is presented

as ‘component failure' but which, in reality, more accurataely
reflect human error, To {1lustrate by an actua) example, 2
remotely actuated valve failed to operate in response to a

signal. On fnvestigation, 1t was found that the valve stea

was dinding because the packing had been excessiveily compressed
through overtightening of the packing adjustaent nut. In this
case, the licensea’s attridution of the event to component failure
in the LER was considered invalid because the valve had not really
failed in the true sense, as through normal wear, for example,
When the packing compression was properly adjusted, the valve
functicned perfectly, This event was, therefore, considered to be
the consequence of human error and not of component failure.®

The overall result of this LER analysis of over 3000 LERs was "a human
error data base six times larger than indicated by the LERs themselves.®

Assuming that the utility categorization of LERs and outages is consis-

tent, a correction factor of 6 can be applied to the outage data to get a
more accurate estimate of outage time caused by operational error. Hence,
the estimated actual average total duration of 7irced outages attributabdle
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to personnel error is 133.2 hours per facility per year (22.2 hours x 6
(LER correction factor)).

T™he average tota) forced outage duration per year of 133.2 hours per year
ser facility due to personne! error does not include TMI-2 in the statis.
tics., If TMI-2 {s inecluded (assuming a 65-percent capacity factor {f
THI-2 were operational), the average total forced outage duration pur year
per facility due to personne! error {s 218 hours.

To use these forced outage duration estimates to develop a ¢ost savings
estimate for Alternative 8, the reductions in cperator error rates
developed in Sectfon 4.1.1 (l-percent reduction in operator error rates
for all plants due to improvec written examinations, and 2-percent
reduction in cparator error rates due to improved operating tests enly for
Sose plants that will obtain a plent-referenced simulator or other
appropriate simulation device as a result of Alternative B) will be used,
along with the outage duration hours tbove, to calculate the outage
duration improvement expected per year,

Using the guidelines of NUREG/CR-4012, *Replacement Energy Sgsts for
Nuclear Electricity-Generating Units in the Unfted States®,

the average datly replacement energy cost for the 35 facilities affected
by the operating test requirements is $300,000 (1984 dollars) while the
average for all 125 facilities is $402,000 per day (1984 dollars). From

‘his information, annua) cost savings due to fmproved avatladility can be
calculated doth with and without T™I-2,

Annual cost savings « [133.2 hours x 0.01 x 128 facilities
(w/0 ™I1-2) X $403,000/day) + [133.2 hours x 0.02

X 35 facilities x $300,000/day)
« $3.370,000

Annual cest savings « [218 ours x 0.01 x 128 facilities
(1neluding ™I.2) X $403,000/day] + [218 hours x 0,02
x 35 facilities x $300,000)
e §$5,520,00n

In the Draft Report 'Est1uat19g the Public Risk Reduction Affected By
Human Factors Improvements,*<’ pNL developed a mode) of unavailadility
because of human error (based upon NRC outage data and hypotheses concern-
ing human contributions to the frequency and duration of outages). This
model estimates a §.8-hour per year improvment in plant avaflability
associated with a l-percent reduction in operator error rates and an 11.3-
hour per year laprovement associated w'th 3 2-percent reduction in
operator error rates. Using the approach above this translates into an
annuz” <ast sasings of $16,590,000.

™~ “+ ' owing +*oarate way of estimating the cost savings due to im-
r avarlay. . Aggregate data on utility outages maintained dy the
LA : ¢ average facility is shut down about 32 unscheduled
| B B forced outages). Teo estimate the percentage of these
i ie .Jsed by personne) orrog. the findings of precursors
to fiok ot b (Fe core damage accidents® wer~ yused. This study
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reviewed 19,400 LERs that occurred between 1943 and 1979 to fdentify
precursors of accident sequences and the number of precursors that
involved human error based upon a review of the detailed events. The
human errors of interest were errors in operations and maintenance that
significantly affected the precursor avent. The percentage of precursors
that involved human error ware compared with the percentage of all LERs

pertaining to safety-related systems involving human error in 1979. These
findings are 1isted as follows:

Percent of Events

Kvant Type Involving Human Error
Significant Precursors 38
A1l Precursors 36
1979 Safety-Related LERs 25

Assuming that a similar distribution exists between the human error con-
tribution to safety-related LERs (29 percent) and the human errer con-
tribution to unscheduled outages, an estimate of 29 percent of forced
outages caused by human error represents an est.mated 9.3 days (32 days x
29 percent) per yaar per facility of unscheduled outages. Applying the
estimated l-psrcent and 2-percent reductions in vperator error rates due
to operator licensing examination changes developed in Section 4.1.1 and
the estimated costs of replacement power discussed earlier, the annual

availability cost savings due to using this approach are estimated o be
$6.630,000.

The third source of cost sav1n?s data because of improved availability are
industry estimates used in eva vating decisions to purchase simulators.
These industry estimates range from 0.5 percent to 2.0 percent improvement
in capacity facter. Using a baseline 65 percent averuge capacity factor
(5694 hours per year), a 0.S5-percent improvement 13 28.5 houre (1.2 days)
and a 2.0-percent imprivement bo1n? 113.9 hours (4.7 days). 1f,
consistent with Section 4.1.1, 1t {s assumed that 10 percent of the
simulator benefit {s due to examinations and 90 percent due to training,
then these improvemer . result {n estimated annual cost savin s of

§$5,990,000 (0.5 percent), $23,960,000 (2.0 percent) and $14,975,000 (1.25
parcent).

The range of the annual industry cost saving estimates because of im-
proved availability is as follows:

Range of Annual Industry Availadility
m

$ 3,370,000 (outage data excluding TMI-2)

$ 5,520,000 (outage data including TMI-2)

$ 6,630,000 (1ggregate outage data)

$16,690,000 (PNL model)

$ 5,990,000 (0.8% ‘mprzvament in capacity factor)
$14,975,000 (1.25% improvement in capac ty factor)
$23,960,000 (2.0% improvement in capacity factor)
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The dest-estimate value of annua’ industry cost savings due to fewer
forced outages from operator error to be uti'ized is $6,630,000 with an
upper-dound value of $3,540,000 and lower bound of $3,310,000 (250 per-
cent). Therefore, the present value of the Alternative B cost savings
because of fewer cperator errors ((iscounted at 10 percent over the 24
remaining years of average facility lifetime starting in 1588; discount
factor « 6.9€) 1s $45.1 mi)lion with an upper bound of $65.2 million and a
lower bound of $23.0 millfen, The present value of these coet savings,
discounted at S-percent (discount factor = 12.18) are $80.7 mii'fon (best
estimate), $.21.1 »illfon (upper bound), and $40.3 mi1)ien (Tower bdound).

Industry Cost Savings Que to Fewer Licensing Examinastion Fallures

As discussed in Sectionm 4.1.1, changes in licensing examinations to make

them more¢ performance-dased are expected to reduce examination failyre
rates.

In order to quantify the cost savings resulting from fe ..: 1icensing
examination failures, {t is first necessary to estimate the number of
operator licensing examinations to be administered each year, Based upon
utility responses to NRC Generic Letter 83-0) *Operator Licensing
Examination Site Visit,® of January 11, 1983, It {s estimated that an
average of 11 written examinatiors will be tdministered per site par

year. The average number of sites is estimated to de 86, which means that
ar average of 946 written examinations will be administarcd per year.
Based upen the discussion of Type | and Type Il er-=rs in Section 4.1.1,
1t {s assumed that Alternative B wiil reducs the 1icensing examinaticn

fatlure rate dy 2 percent. This implies 19 fewer examination failures per
year,

The fo1iou1n$ assumptions are made based upon industry practice when a
candidatc fails a Yicensing examination:

(1) Twenty percent will not be reexamined, resulting in an individual's

receiving an additiona) 42 weeks of training (including an additiona)
examination).

(2) Eighty percent will be reexamined, resulting in an additiona) 12
weeks of training per {.dividua) (1ncluding a reexaminaiion),

These assumptions lead to the follewing caleulation concerning the annua!l

industry resources saved by reducing the licensing examination failure
rate by 2 percent.

Annual industry resources saved e (19)(0.20) (42 weaks) + 19(0.80)
(12 weeks)

158.4 + 182.4

342 person-weeks

6.6 perscn-years.
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Converting these resourey savings to 1984 dollars, a 2-percent decrease in
the faflure rate yields an annua) cost savings of $660,000.

The present value of these cost savings for the average plant 1ifetime is
$4.6 million (d'scountad at 10 percent) and $8.0 million (discounted at
S percent). Upper and lower bound estimates are +50-percent values,

.K.WWMLMW

Extending Ticense expiration to six years from the date of issuance from
the current two yeurs will reduce the admiristrative burden on the
tndustry., 1t is estimated that one person-month of t'me will be saved per
facility each year. For 128 facilit‘es and 5100,000 per person-year, this
results in an annual industry savings of $1.1 million. The present value
of these savings is $7.6 mii11on, discounted at 10 percent (discount
factor « 6,.96) and $13.4 million, discounted at § percent (d!scount

factor « 12.18). Uppar and lower bound cost estimates were based upon

+50 percent values.

mmmmmmmnlﬂsmmmmm_mm
Alternative A audit examinations are admin .tered in adaition to facility
annual requalification examinatior . Based upon an average of 9 operater
audit examinations per site visit (20 percent of 4% operators per site),
$ hours oer audit examination and 72 sites (in 1984), this {s 3 total of
3240 hours of operator time required for Alternative A audit ex>*ninations
Assuming the number of sites increases to 89 by 1990 and remains constant
and that the average remaining 11fe of these plants is 28 years, then the

average rumbar of operator hours required for Alternative A {s about 3300
hours .

If Alternative B were implemented, these 3900 hours per year could be
saved Decause the NRC requalification examinations would be zdminictered
instead of utility requalification examinations. This would result ir an
annual cost savings 7ar A'ternative 8 of $187,%00 (in 1984 dollars). The
present value of these cost savings is $1.7 milllon (d:scounted at

10 percent) or $2.8 million (discounted at § percent). Upper and lower
bound cost estimates were dased upon £50-percent values

4.1.2.3 NRC Costs

The costs to the ARC will include ore-time implerentation costs, and
continuing cpersting costs, including cost savings.

lementati

These costs refer to the e’fort ~equire: by the NRC to impleent the

operator licensing examination caan?cs. rhe major components .f this fm-
plemertation effort 1-clude the fol owirg:
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(1) Conducting confirmatory reviews of the adequacy of facilities' simu-
tors or alternative training devices,

(2) Performing analyses and confirmatory research to develop detter dases
for simulator/alternative davice reviews,

(3) Developing performance-based examination items using the INPO job
and task analysis data base and other industry sources, and

(4) Developing an examination data bank where examination !tems are coded
fn a manner compatidle with tha INPO data base.

The simulator reviews are estimated to average 1 person-month per review.
For these training and simulator reviews, a plant site with multi,le
reactors of similar type was counted as one review since these facilities
do not normally have different training organizations for each reactor. A
total of 85 program reviews would be required. Hence, tota) costs for
initial training program and simulator reviews are:

1 person-month x 85 reviews x _$100,000 =« $0.7 million,

review person-year

In addition to these sfmulator reviews, 1t is assumed that two
professional staff years of effort and $0.5 million of contractor support
wiil be devoted to amalysis and confirmatory research to develop detter
bases for these simulator reviews. For calculating the total cost of this
combined NRC and contractor analysis and research effort, 1987 was used as
the midpoint year for discounting (10-percent discount factor « 0,683,
S-parcent discount factor = 0,823). For a 10-percent discount rate, the
present value of these analysis and research costs is $0.5 millien (($0.7
million) x 0.683 discount factor]. For a S-percent discount rate, the
present value is $0.6 million.

Calculated costs for implementation must be discountsd for the estimated
time parfod to complete implementation. Inspection preparations (guide-
Tines, criterfa, and workshops) are estimated to require one year to
complete. For the purposes of discounting NRC {mplementation costs, it
was assumed that the majority of simulator reviews would occur during the
period 138§ t.hrou?h 1589, The year 1988 was used as the completion year
for the purpose of calculating present value costs.

Thus, best estimates for total NRC implementation costs of present value
dollars are $1.0 miilion (10-percent discount rate) and $1.2 millien
(S-percent discount rate).

ratin

NRC operating costs refer to the effort required by the NRC to review, on
a continuing basis, compliance with regulations/quidance. These reviews
will consist of perfodic audits of simulators used in thess programs,
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The simulator reviews will ensure that reference plant updates have been
ddequately represented on the simulator and confirm the continuing suit-

abt1ity of the device(s)/system(s) used for each plant's operator
Ticensing operating tests.

The following paragraphs develop estimates for these major components of
NRC operating costs and (cost savings):

Simulator/alternatives device(s) audits,
Operator requalification examination changes,
Licensing examination failures, and

License expiration changes.

MRC Simulator Review Costs

Simulator/alternative device(s) reviews will require less effort than the
initial reviews and are estimated to require an average of 0.5

person-month per audit each year. The cost of these annual 2.dits for all
85 training programs is:

o000

Q.5 person-months x 85 audits x __$100,000 « $0.35 million,

audit person-year

This total annual cost of these training and simulation reviews of $0.35
millicn must be discounted cver the remaining average plant 1ife with the
operator licensing examination changes implemented. This time pariod was
calculated previously as 24 years. The 10-percent discount factor is 6.96
and the S-percent discount factor 1s 12,18, assuming 1988 as the
fmplementation year, The dest estimates for NRC operating cost for these
training and simulation audits are $2.4 million (10-percent discount rate)
and $4.3 million (S-percent discount rate).

MRC Requalification fxamination Cost Savings

For the operator licensing requalification examination changes, NRC
experience with Alternative A indicated that about 15 professional staff
years (PSYs) are needed to administer audit examinations to 20 percent of
the operators at 100 percent of the facilities oper-tional in 1384 (72
sites). By 1990 (when almost *'1 planned facilitie: are scheduled to be
operatioral), the number of sites 1s estimated to bde 87, which is assumed
to increase NRC resource needs for Alternative A to 18.5 PSY.

1o estimate NRC resources for Alternative B the follewing assumptions are
made:

(1) The NRC will administer Alternative B-type requalification examina-
tions to 50 percent of the utilities in each calerdar year,

(2) One full week of examiner effort is expended at each utility. This
would yield on the average (depending on the number of operators at a

utility) approximately 20 percent of the operators dbeing examined at
each utility.
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(3) Each operator selected would be administered a ful) requalification
examination by an NRC examiner.

Based upon the adove assumptions, it is estimated that NRC resources of
10.5 PSY would be required in 1984, increasing to 13.0 PSY by 1990. The
dverage annual decrease in NRC resources required for Alternative 8
relative to Alternative A) 1s 5.0 PSY, which equates to $500,000 per year

in 1984 dollars)*, The present value of these Alternative B requalifica-
tion examination savings over the average acility 1ifetime of 28 years is
$4.7 million (discounted at 10 percent; discount factor = 9.31) and $7.5
willion (disceunted at § percent; discount factor s 14.9).

MRC Cost Savings Due %o Fewer Licensing Examination Failures

Once the performance-bdased examinations are implemented, “here will be no
additional operating costs. There be some improved efficiencies
resulting from having the system in place, dut no credit for any cost
saving is taken. The cost savings that are quantified are those related
to an expected 2-percent reduction in the Ticensing examination failure
rate. As descrided earifer in fection 4.1.2.2 (Industry Operating Costs),
it is estimated that an average of 13 fewer examinations would be
administered each year because of this reduction in the examinmation
failure rate. Given that an average of 6 examiner days are required per
examination for preparation, administration, and scoring, the total NRC
OLB resources saved per year are 114 person-days or 0.44 PSY, which
translates to $44,000 cost savings per year. The present value of these
cost savings for the average plant 1ifetime is $0.2 million (discounted at
10 porcont§ and $0.5 af1lfon (discounted at § percent)

llﬂl_ﬁﬂii_il!lﬂﬂl_ﬂﬂ!.i!.EﬂlnSl.iﬂ_klilnll_llﬂlllilﬁﬂ

It is estimated that extending license epiration to six vears from the
current two years will reduce NRC staff review and administrative require-
ments by 2.5 PSYs per year, or $250,000 per year., The present value of
these cost savings, discounted 2t 10 percent is $1.7 million, and $3.0
willfon, discounted at § percent.

*It 1s recognized that all or part of these *NRC cperational costs® wil)
be provided through ‘users' fees® paid by the utilities; however, in the
interest of simplicity and consistency with other presentations of NRC/
Industry costs, these costs are included as NRC costs. The net effect on
any cost/benefit presentation is unchanged no matter how these costs are

.
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MRC Total Cost

The best estimate of NRC total implementation, and operating costs
(assuming a 10-percent discount rate) is:

+ $1.0million (implementation)
+ $2.4 millfon (simulator reviews) - $4.7 million (requalification
examination cost savings) - $0.3 mi111on (cost savings due to fewer

failures) - $1.7 millfon (cost savings due to changes in license
expirstion)

= $3.3 uil¥ton, tatal NRC cost savings,

Because Targe uncertaintiss are involved in this estimation, an upper
dbound of +50 percent or $5.0 million in cost savings, and a lower bound of
-850 percent, or $1.7 million in cost savings, ace assumed.

Total NRC cost savings assuming a S-percent . scount rate are $5.5
afllion, with an upper bound savings of $8.3 millian and lower daund
savings of $2.8 mi!lion.

4.1.3 Yalue/Impact Ratio

Following ahe guidelines of NRC Office Letter No. 16 (Revision 1) of March
14, 1983.2 the value/impact ratio of total safety denefits (in terms of
person-rems of public dose avoided) related to tota) costs (industry and
NRC implementation and operating costs) was used as a measure for
comparing Alternatives A and 6. The tota) safety benefit in terms of
public risk reduction 1s obtained from Section 4.1.1. Tota) industry
implementation and operating costs are obtained from Sections 4.1.2.1 and
4.1.2.2, respectively, Total NRC cost savings were calculated in Sec-
tion 4.1.2.3. Figure 4-1 summarizes these costs. These inputs result in
the following value/impact ratios for a 10-percent discount rate:

Alternative B

Public Risk Total Yalue/
Reduction Costs Impact
rson- 1ion
Best Estimate 13,000 (25.8) ®
Upper Bound 25,000 (24.0) ¢
Lower Bound 7,000 2.0 3500

*For thece cases there fs both a positive public risk reduction and
negative costs (e.3., cost savings) projected for Alternative 8.
Therefore the value impact ratio s said to pe ‘negative®. The value
fmpact ratfo fn these cases might also be considered to be infinite,
because there is a positive benefit at ne net cost to the industry or the
NRC (1in fact, a net cost savings 1s estimated).
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COST ($ million)

—— e
-

BEST UPPER LOWER
e GOST COMPONENTS  ESTIMATE  BOUND
Industry Implementation Costs
- Simulators 36.8 69.1 3.1
Industry Operating Costs
- Simulators 0.7 2.0 0.6
= Operating Cost Savings Due to
Improved Plant Availability* (46.1) (69.2) (23.0)
= Initfal Licensing Exam Changes (4.8) (6.9) (2.3
- Extond1n? License Expiration (7.6) (11.4) (3.8
- Requalification Exam Changes (1.7) (2.5) (0.9
NRC Costs
- Implementation 1.0 1.8 0.5
= QOperation (4.3) (6.5) (2.2)
TOTAL COSTS (NET) (25.8) (24.0) 2.0

*Parentheses indicate negative costs (1.e., cost savings)

Figure 4-1. Summary of Alternative B Costs (10-percent discount)
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3.1.4 Special Constderations

T™is section addresses those considerations, other than the parametars used to
calculate value/impact ratio, that are important for understanding che tota!
benefits and costs associated with implementing Alternative B. These con-
siderations inc)ude quantifiahle terms such as avoided occupationa! exposure
(accidenta) andg rautine), pudblic and on-site Property damage avoided, and
other considerations of a qualitative nature. Each of these considerations is
discussed separataly,

4.1.4.1 Avoided Occupational Exposure (Accidental)

A methodology for caleulating avoided eccupational exposure from accsionts was
developed ‘i1 NUREG/CR.3568 *A Handbook for Yalue-Impact Assesswert.®

This approach estimated the avoided occupationa) exposure from accidents as
the product of the change n tota) core-melt prodadility (AF) and the

occupational exposure 11kely to occur in the event of 3 major accident. The
result {s caleulated as:

Oroa * T x &Frgeq) (0gq + OLro)

where:
o Total avoided occupatioral dose (persun-rems),
’ Average reactor 1{fetime after implementation of the alternative,
-A'Totai « Average change in core melt prodadility for all affected
reactors per year,
D1o = "Immediate* occupational dose (person-rems), and
DLTO Long-term occupational dose (porson-roms).

e Yalus of AFrory Wis calculated In Section 4.1.1, ang s 1.65 x 10"
core melts per ygar. which 1s the total dverage annual change in the core

a1t prodability for the 125 plant units that are disumed to be in operation
for this analysis,

The immediate occupationa) exposure (Dy4) occurs at the time of the accident
and during the immediate Sanagemeni of ?ho emergency. The TMI experience
discussed in NUREG/CR-3568 was used to arrive at values for D 0 A
collective dose of 1000 parson-rems could be attributed to th‘ accident and
WiS used as the best estimate for D 0: An upper bound 1s estimated by
assuming that the average dose rocc‘vod at TMI is 4,2, giving an upper bound
estimate for collective dose as 4200 persons-rem. A lower bound of zero is

used to indicate the case where no increase over the normal occupational dose
occurs,
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Hence, D14 is given dy:

1o = 10CO person-rems §bost estimate)
» 4200 person-rems (upper bound)
- 0 person-rea (lower bound).

The long-term oczupationa) dose (OLrg) was also taken from NUREG/CR-1568
and 1s dased on a study of decommi 390n1n9 3 reference 1ight water reactor
(LWR) following 4 major loss-of-coolant accident (LOCA) in ug;ch the
emergency core cooling system (ECCS) {s delayed in starting. A1l fuel
cladding fs assumed to rupture and there is significant fue! melting and
core damage. The containment building s extensively damated and
contaminated. In addition, the auxiliary dbuilding undergoes some
contamination. The estimated occupational radfation dose from cleanup and
recovery fs 20,000 person-rems. An upper bound of 30,000 person-rems and
Tower bound of 10,000 person-rems were estimated by the authors of the
study. Hence, OLto s given bdy:

YLTO * 20,000 person-rems (best estimate)
* 30,000 person-rems (upper bound)
« 10,000 person-rems (lower bound®,

Completing the caleulations for total avoided occupational dose (Oroa)
for Alternative B yields a best estimate of 100 man-rem with an upper
bound of 200 person-rems and a lower bound of 0 person-rems.

4.1.4.2 Avofded Occupationa) Exposure (Routine)

Since Altarnative B invelves improving operator performance, nc 'ncrease
in occupational dose will result from implementation. However, »
potential exists to reduce occupational dese dur1n¥hannual oper: and
maintenance as a result of improved performance. This routine & .sure
reduction was based upon PNL's expert panel estimates developed during its
prioritization review of TMI Action Plan Item 1.A.2.2, *Safety Issue
Resolution.® These estimates are provided in NUREG/CR-2800. Based on the
PNL panel's estimates and an assuded average of 300 to 500 person-rems/
reactor-year accumulation of routine wxposure by nuclear power plant
workers (NUREG/CR-2800), a value of 6 person-rems/reactor-year s a best
estimata of the potential decrease in occupational dose resulting from
Alternative B implementaticn. The weighted average T for al) and BWR
plants fs 24 years. Hence, the Alternative B best estimate of tota)
avoided routine occupationa) exposu~e 1s 18,000 person-rems. Because of
the uncertainty associated with these estimates, an upper bound of +50
percent (27,000 person-rems) and a lower bound of O person-rems were
assigned.
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4.1.4.3 pPudlie Property

The pudlie property factor is intended L0 address the moretary losses and
property 'osses of the pudblic associated with an accident. The value of
public property damage avoided can be calculated as:

Yep = AFroraL X Og

where:

Vep = Value of avoided off-site propery damage,
'A'TOTOL * Total annual change 1n accident frequency, and

G * Generic present value of Propery damage corditional on
releasa,

The !3t1llt0 for Dy was obtained using the results from NUREG/CR-

2723°° and the rec nded application of these in NUREG/CR-3568. The
NUREG/CR-2723 Study reported off-site Property cost for accidents at E)
U.S. sites with 1icensed reactors or constru ‘. n permits. These costs
were based directly on CRAC2 computer code results, The resulting scaled
public property damage per event estimates are $1.67 billion (best
estimate) with an upper tound of $5.20 d4114on and a lower dound of $830
aillion. These estimates must be discounted for the 24-year period (T)
that Alternative B programs are considered to de in place (1.e., years ¢
though 28 after implementation), The 10-percent discount factor 1s 6.9¢
and the S-percent discount factor s 12.18. Henca, the 10-percent and
S-percent discount rate present dollar values for Dg are:

10% Discount Rate 5% Discount Rate
Best Estimate 11.82 20.34
Upper Bound 64.03 112.06
Lower Bound 5.7¢ 10.11

The value 2"4’707 was calculated in Section 4.1.1, and s

1.65 x 10°% core melts per year, which is the tota) average annual
change in the core melt probability for the 125 plant units that are
assumed to Le 1n operation for this analysis,
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T™e estimated total pudliec property damage avoided due ta reduced accident
frequency for Alternative B is:

10% Discount Rate $% Discount Rate
JS aillien)
Best Estimate 1.9 3.4
Upper Bound 10.§ 18.5
Lower Bound 0.9 1.7

4.1.4.4 On-Site Property

On-site property costs from an accident are the economic costs to plant,
equipment, land, and materials within the boundaries of the utility site.
T™e value of on-site property damage avoided can be caleculated as:

Yop * &Froeqay X U
where:

Yop = Value of avoided on-site property damage, and
U = Present value of property damage conditional on release.

. AFsoea1 = Total average annual change in core melt probadility for
affected reactors (125 units).

An estimated cost of plantwide cleanup defore discounting to sresent worth
was taken as $1.2 bfllfon. This is the cost value sugfostod in KRR 0ffice
Lutter No. 18 (Revisien 1), which provides supplementa gu*d!9co for pre-
paring regulatory analyses in accordance with NUREG/CR-00%8.

T™is $1.2 b11110n value 1s dased on THI estimates. These costs need to de
discounted to 1984 as were the pudbiic property costs. Upper and )ower
bound cost estimates were the ¢ 50 percent values. Hence, the estimated
total on-site property damage avoided decause of reduced accident

frequency for Alternative B fis:

10% Discount Rate 5% Discount Rate
(S milldon)

Best Estimate 1.4 2.4

Upper Bound e.l 3.6

Lower Bound 0.7 1.2




4.1.4.5 Other Considerations

The following quotation from Swain and Guttman's *Handbook of Wuman
Reliability Analvsis with &agguu on Nuclear Power Plant Application -
Final Report® (NUREG/CR-1278 ) provides a reference point for the dis-
cussfon of other considerations:

"In WASH-1400 (p. 111-64) we judged that the Tevel of training

of NPP personne! was outstanding. Based on our subsequent studies
and on the EPR! review (pp. 18-9 to 18-14), 1t i apparent that
this earlier judgement should be modified. We stil) believe that
the training of NPP control room operators {s ;cnora11y good, but
there is much room for improvement (Kemeny, 1§ 9). Moreover,
another EPRI report indicated that the training of maintendance
personrel 1s quite deficient (Seminara, Parsons, ot al., 197¢),

As was that case in the training of mflitary electronics personne)
in the 1950s, some NPP training courses include much theory that
may not de necessary for plant personne! whe perform operation,
maintenance, or other hands-on activities. With Vimited amounts of
time for training, and with costs between $100,000 and $200,000

to train each operator, the elimination of Job-1r=elevant training
from the sy!ladus would allow more time for operationally orfented
content. It fs apparent from t'e EPRI reports that the training
of NPP personne! needs a thorough reevaluation.®

The systems approach to tra1n1n? (SAT) has, during the past 20 years, been
researcied and refined through its use for complex systems in the defense,
derospace, and communications industries. SAT nas gained acceptance in
these diverse industries because It has demonstrated an ability to:

(1) Identify what training should be provided for specific fobs,
(2) Design and develop training based upon hese Job requirements,

(3) Provide objective and Rmeasureable ways to deterning whather trainees

have mastered these job requirements before they are working in
their assigned jobs, and

(4) Evaluate training and use these results to improve training and,
therefore, job performancs.

Probabilistic risk assessment studios, industry cperating experience, and
major incidents clearly show that nuclear power plant personnel are a
major contridutor to risk and act not only as accident in‘tiators and
accident propagaters, but also a5 accident mitigators, Given this
importance of nuclear power plant personnel to public health and safety,
there 1s 2 need to sudbject training and other related human performance
fssues to the same scrutiny and careful decision making undergona for
structures, systems, and other components important to safety. The SAT
has been demonstrated to provide the necessary effect‘veness, account -
ability, and contro) to ensure that adequate scrutiny is provided of how
well nucear power plant personnel perform based upon Job requirements.
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Outside the nuclear industry, the use of simulators for both training and
qualification (examination) of operators of complex systems is extensive,
The commercial aviation industry, the U.S. military services, NASA, and
the maritime industry have thousands of operational simulators in use. Of
the 125 reacters planned or operational, 71 have plant-referenced
simulators in operation. Another 41 reactors have plant-referenced
siaulators under construction, Efght more reactors have stated the intent
to purchase, or are coﬂs1dor1n? the purchase, of a plant-referenced
simulator. This means that only 13 of 125 cperational reactors have no
plans for plant-referencec simulators. When prodable walvers relative to
plant age, operating characteristics, or size are considered, as well as
when similarities among these reactors and other plant-referenced
simulators are taken into account, as few as two add!tional plant-
referenced simulators may be required to provide a plant-referenced
control room simulator (or acceptabie alternative device) for all planned
and operating reactors., The vast majority of applicants and )icensees
have confirmed the efficiency and the effectiveness of a plant-referenced
simulator for training and qualification. This proposed change in the
regulation would provide the remainder of the industry with the training
devices that simulation specialists have indicated are necessary for
adequate assurance of an operator’'s qualification and that examiners,
trainees, and trainers agree are highly desirable.

The denefit-cost analysis developed in previous <ections includes the
effect that the NRC operating examinations on plant-referenced simulators
(or acceptadle alternative devices) would have on reducing cparator arrors
that Tead to major core-melt accidents. Another benefit would be the im-
provement in validily of NRC and utility examination of operators. The
use of these simulation devices would help standardize the tests given to
the operators as compared with the present situation. The ut .11ty can use
the simulator/device to improve 1ts own interna) evaluation of operator
and other personne) competence. The utility can also perform plant-
specific job and task analyses (11 similar studies with these simulation
devices to improve sifety and &) ficiency of the operation of the power
plant. These devices should also aid the utility in estadlishing effec-
tive emergency procedures and aid in diagnosing any abnormal or emergency
events that may arise in the control room. A1l of the above denefits are
fn addition to the main purpose of the simulators, which is to train
reactor operators, senior reactor operators, and shift supervisors and
evaluate their performance, so as to readuce rates of perator error,

'NPO has comitted to use a SAT for the development and evaluation of
odustry training programs. INPO s developing a SAT model called the
Training System Development approach, which is specifically applied to the
nuclear power industry. A commitment to SAT {s one of the requirements
for INPO Training Program Accreditation.
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It 1s anticipated that these utilities that pursue and recaive INPO
accreditation of their training programs will also meet trha requirements
of this propesaed requiatory action, It {s further anticipated that,
through NRC monitering of the INPO accreditation program, doudle reporting
and auditing will de avoided.

Much of industry bel!eves that training provided to pass the operator
licensing written examination and training provided to be a compatent
operator are, in large part, independent. By basing cperator licensing
written examinations on learning objectives developed from the facility's
system approach to training, Alternative 8 would serve to unite these two
utility t=aining goals, resulting in improved efficiency for the utility's
training system,

4.1.5 Summary Benefits and Costs

Table 4-6 provides a sumary of the quantifiadle berefits and costs
dssociated with mplementation of Alternative 8, assuming a 10-percent
discount rate. Tadle 4.7 Is provided to permit comparisons and show these
Fesults assuming a S-purcent discount rate.

Bemefits and costs can have either positive or negative algedraie signs,
For benefits, improvements in meeting the NRC's goals are positive, For
costs, increases in costs ire positive. Negative parameters are indicated
by parentheses. The negative total costs shown indicate that for the
issumptions associated with the estimate there 1s an overal) net cost
savings for the expected fetime of reactor eperation with the indicated
dlternative fap!emented. Comparisan of the S-percent and 10-percent
discount rate tadles shows the effect that industry operating cost savings
hav: on total costs since the cost savings are realized wring the 24.year
period.

The need for simulator Instructors fdentified by this amalysis By result
in a shortage of §ood Instructors by the time SAT 1s implemented. This
constraint may, in the short term, Timit the attainment of the potential
safety denefits and cost sMn?s fdentified previously, This constraint
can be overcome in time {if utilities comit to attaining the needed
staffing levels, Impiementation of higr-quality instructor training

The principal constraint with respect to cperator licensing examination
changes (that the written examinaticn change to develop examination
content from plant-specific, performance-based learning objectives) is
based upon the assumption that development of plant-specific Tearnirg
objectives through the systems approach to training is implemented for
licensed operator, as a1 minisum. '
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TABLE 4.6

SUMMARY OF ALTERNATIVE B BENEFITS AND COSTS
(10-PERCENT DISCOUNT RATE ASSUMED)

DOSE (person-rem)
UPPER

Public Risk Reduction %53 25,000 7

Avoided Occupational Exposure

(Accidental)
Avoided Occupational Exposure 18.000 22,000 9
(Routine)
TOTAL BENEFITS 31,100 §2,200 7,000
COST ($ millien)
BEST UPPER LOWFR
L03STS ESTIMATE BOUND BOvid
Industry Implementation Coits
- Simulators 6.8 6v.1 1.l
Industry Operating Costs
- Simulators 0.7 2.0 0.6
- Operating Cost Savings Due to
Improved Plant Availadility* (46.1 (89.2 (23.0
- Initial Licensing Exaam Changes (4.8 (6.9 (2.3
. Extond1n? License Expiration (7.6 (11.4 3.8
- Requalification Exam Changes (1.7 (2.6) 0.9
NRC Costs
- Cperation (4.3) (6.5) (2 2)
Avoided Public Property Damage (1.9) (10.9) (2.9)
Avoided On-Site Property Damage (1.4) (2.1) (0.7)
NET COSTS (29.1) (36.6) 0.4

*Parentheses indicate negative costs (1.e., cost savings).
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TABLE 4-7

SUMMARY OF ALTERNATIVE 8 BENEFITS AND COSTS
(5<PERCENT DISCOUNT RATE ASSUMED)

DOSE (person-rem)

BEST UPPER LOWER
Pubiic Risk Reduction 13,000 25.00% ’.000
Avoided Occupational Exposure 100 200 0
(Accidental)

Avoided Occupational Exposure 18,000 27,000 0
(Routine) L-H a——
TOTAL BENEFITS 31,100 §2,200 7,000

COST ($ millien)
BEST UPPER LOWER
LOSTS _ ESTIMATE  BOUND _BOUND
Industry Implementation Costs 30.8 76.0 .9
- Simulators
Industry Operating Costs
- Simulators 1.2 3.6 1.1
- Operating Cost Savings Due to
Improved Plant Availability* (80.7 (121.1) (40.3
= Inftfal Licensing Exam Changes (8.0 12.0) 4.0
. Extand1n? License Expiration (13. g 20.1) §.7
= Requalification Exam Changes (2.8 (4.2) 1.4
MRC Costs
- lmplementation 1.2 1.8 0.6
- Operation (6.7) (10.0) (3.4)
Avoided Public Property Damage (3.4) (18.9) (1.7)
Avoided On-Site Property Damage (2.4) (3.6) (1.2)
NET COSTS (76.2) (108.1) (22.1)

*Parentheses indicate negative costs (V.0., cost savings.)
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S. DECISION RATIONALE

A1l the quantitative decision factors determined in this analysis point
toward 3 decision to implement training, qualifications, and cperator

1icensing examination changes of this regulatory analysis. These positive
decision factors include the following:

(1) Public risk reduction estimated is high (best estimate: Alterna-
tive B « 13,000 person-rems);

(2) VYalue/iwpact ratio is negative (positive pudlic risk reduction
«Nd negative net costs (net cost savings)

Qualitative factors that strongly indicated a pr-itive decision:

(a) Reduction of risk to plant equipment or down time due to elimina.
tion of need to practice on aciual equipment;

(5) Reduction of opportunity costs due to elimination of need to trave)
to other simulators;

(¢) Increased ranagwment and employee commitment to performance-based
training ard proctice due to simulator relevance and availadility;

(d) Increased use of simulators for related uses such as training, engi-

nearing prodlem-solving, procedures development, and human factors
research;

(o) !nc;:tsoﬂ concaitration on performance indicators in training and
dr‘lls;

f)  Increased confidence in examination and testing procedures due to
consistency provided by simulators;

(g) Reduction of plant start-up time and costs through provision of
hands-on practice to crews defore plant equipment can be operated;

(h) Elimination of need for trainees to *unlearn® details related to
other plant simulators.
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§. IMPLEMENTATION

6.1 Schedyle of Implementation

For purposes of this regulatory analysis, the following assumption was
made regarding the implementation schedule for the.e tratning, qualifica-
tion, and operator lcensing examination changes:

The operater llconstn? requalification examination changes would be
fmplemented immediate Y. (The NRC staff has studied coordination of
oral and simulator examinations with utilities. Oraft procedures
for selecting utilities to be administered the NRC portion of the

written examination have deen developed. The MRC has requested OMB
clearance.)

This assumption {s based doth upon the projected availabilitv of geraeric
task analysis data from efforts underw2y by the NRC and INPO and upon the
experience of the military and industry in implementing 2 systematic
dpproach to training. In addition, this period should provide adequate
time for all current or future licensees to procure, install, and test a
plant-referenced simulator or other acceptable altern:tive device(s)/
systam(s) or to arrange with another utilicy er a vendor for adequate
training time on a *bdorrowed® simulator/device/system.

In addition, ro attempt has been made to quantify other benefits/cost
savings that may result from implementing Alternative B. Rather, the
following sentences address these ftems fn a qualitative fashion:

(1) There is a widely held industry opinfon that training provided to
pass the operitor 11censing examinations and training provided to
b¢ 3 competent sperator are in a large part independent, Alter.

native B would serve to bring these two utility training goals
together,

(2) Participation by the utilities in the examination development
process would ald in fostering a more cooperative and positive

relationship detween regulators and industry, much as the FAA has
achieved,

6.2 Impact on Other Requirements

Imp)enantation of Alternative B should have the impact on other
requirements shown in Table 6.1,
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TABLE 6.)

IMPACT ON QTHER REQUIREMENTS

NUREG/CR-0088 APPENDIX ¢
AREAS OR PROGRAMS
POTENTIALLY AFFECTED

EFFECT

REGULATORY
ANALYSIS
SECTION

NRC regulations

NRC licensing actions under
review

NRC Implementation/Enforce-
ment Program

Licensee implementation for
operating facilit‘es and
facilities under construction

S1ze or quality of licensee's
staff

Rule/Regulatory Guide
development

Initial acceptance review
of simulators

Periodic simulator reviews

Industry implementation costs
(simulators)

Additional staff may be
required for simulator
facilities

4..2.3
4.1.23
4.1.2.3

4.1.2.1

4.1.2.1
and
4.1.2.2
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ENCLUSURE A-% :
REVISED VALUE IMPACT STATEMENT
ACCESS AUTHORIZATION PROGRAM - FINAL RULE
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The Commission has amencea 10 CFR Part 73 %0 establish uniform ninimum

critaria for granting individuals

w

@scortel access to protected areas and
vital areas at nuclear power plants

Background of and Need for the Rule

~

il - - L ] 1 - - . T, \ -
ne Lommission has QNG endorsed a Custry-

)
Sa Awa .
<N Clearance srogram for

perscnnel at nuclear power plants and Nas relied for this purpose on licensee

ddherence to the employee screening guidance contained in American Nationa)

Stancard Institute (ANSI), 'Industrial Security for Nuclear Power Plants”

(ANST N18.17) This endorsement and relfance is g1

1.17, "Protection of Nuc)ear Power Plants Against Industria) Sabotage." June
1973 and supplementary information published in connEction with amendments to

10 CFR Parts 50 ang 73 concerning the physica) protection of

an of nuclear power
reactors (42 FR 10836, February 24, 1977)

AS A result of a recommendation contained in the fina) report of the Joint
ERDA-NRC ’ask Force on Safegurds (NUREG-009%) andg

ether factors, the Commission,

‘a
fn Ma-ch 1377, proposed amendments to 10 CFR Parts 11, 50, and 70 to estadb)ish

criteria for derermining arn individual's el iDi11e) Cess %0 or contro!

over special nuclear material As a result of comments received, the Commission
estaplished a hearing board to ~oNnsicer acaitional oral and written communicas-

eNns on the proposed rule. After "eviewing

the recommencations of the Hearing




2cars, the Timmissien fssued amencments s fts "egulaticns recutning thgs cere
AT TAgTvicuaTs Te suplect o 3 fecery' I'earance srectam. Trese tngfviguals
‘aciucec those invelved a1 the coeraiion 3¢ lizanses ‘e’ nancfaciuring ang
facrication facilities using, orecessing, or $3ring cem%ain cuantities of
special nuclear material. In pudlisning the amencments, the Commission noted
"Rat nuclear power plants (except for the FL, St. vrain Facility) ware not
coverec Dy the amencments, DUt would Ze the subject of a separate rulemaxing
acticn (45 FR 76963, November 21, 1980).

In discussing the question of screening personnel at nuclear power 3lants,
the Hearing Board notec ft was "persuaded oy the discussion of zhose who faver
the use o7 persornel screening in order to ensure employee suitapility ang
trustwerininess,” ana agreed "that ‘% {5 important to assess current emoticna’
stapility in any program designed 2 screen out potential sacoteurs." (mearing
Scara Report, pp. 33, 63.) The Hearing Soard examined the results of a staff
survey of exfsting personne’ screening programs at 33 power reactor facilities
(see Figure 10 and, noting "the dfsuniformity a private industry compliance
with screening stancards,” concluced that “This checklist of varieg solytions
demcnstrates the “eed for a more explicit stancard than tnat contained in
ANST N18.17." (Mearing Board Report, 2p. 33-34.) The Bcard noted that, "there
was general agreesent amang the partiiipants that there is a need to have
greatar uniformity in industry-conquct sy screening programs and that the prese
ent ANST N18.17 standard fs too vague %o accomplisn that purdcse.” (Mearing
8oard Regort, p. 65.) Accordingly, the 3card agreed with the suggestion mace dy
several participants that the NRC issue a rule requiring all entities subjecs
Lo the rule to meet specific standards whicn would build Jypon ana impreove those
contained fn ANSI N18.17, in the conduct of their screening Jrograms. The Hear~
fng Board recommended that the NRC mancate such standards rather than revising
ANSI N18.17, since the latter is issued By inaustry ana is not mandatory.
(Hearing 8oard Repors, p. §3.)

The Hearing 3card's, recommencations were accentes By the Commission in
June 13980 and crovide the dasis for this szction.

os JMPACT ON THE NRL

2.1 A coairied access autherization srogram will assure that a uni‘or agoreoach
seeting minimum requiresents will be applied in screer ' ng personne! for

.
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w

~NESCOriec access 0 Drotected areas anc /i%a) 2reds 2t sower 5'ants The arae
~rAm wi Provicde ‘nNCreasec assurance that

°F PAatteras InCTCate A potential for commitiing acts detrimenta’ Lo the Subd

nead'th ang safet wOuiQd De 'Centifiec tefore narmfyu) acts were committed
2.2 NRC Qevelopmenta' I!mpace

NRC anticipates no significant cevelopmenta) cost resulting from
this ryle
2.3 NRC I!mplementation I!mpact
. 2 % h X - -~ - - - - | A f . - 1 tdAanm - 4
¢ 3.1 ¢ mpact on the NRC resulting om the mpiementation of this ryule
will occur in the areas of licensee ' s Access Authorization Plan review and

dadditional inspections

2.3.2 The imglementat on impazt is estimated to be

-

m
-
w
o

>
oo
wn
o
o
w

~1CeNsing review and approval of Access Authorizas

(s 1)

-

tion Plans (assuming 14 staff-days/plan x

plans x $480/staf?-day s

aditicnal inspection effort (preparation of
revised inspection procedures (0.8 man-year) and
additional inspector hours (1 man-year)]) (1.5 man-

years at 124 800/man-year) $187.2X

Total estimated imp)

the existing sites




New $itag?

«CaN8iAG review ANC 2Corova) of ACCesSs Autherie
sation Plans (14 staf“-2ays/p'ans x 18 2lans «x
$480/s%a’! z2ay) 100. 8x

Acefticnal faspection efforss (1.0 man-years
@ 124 300/man-year) ; £124. 3K

Total estimatac implementation cost for ~ew sites
%0 the NRC $225.52

Tota! estimated implementation 23s% to the NRC | $822.7

2.4 NRC ZJoeraticra’ Impacs

Thare are no identified or anticipated NRC operational cast impacts asso-
clated with this rule.

3. IMPACT ON OTWER SOVERNMENT AGENCIES

The pregosed action will nhave no significant affect cn thne FBI (criminal
Ristory checks) and the Genera) Services Acministration (military history
checks). The impact on the FB! is judged %o ce minimal inasmuch as the esti-
mated 11,000 checks per year represent a minimal increase in the number of

TTasec upon projections of an accitional 15 sites deing )icensed an average
within the next 5 years. Although, technically these costs are future orfent-
ed, the impacts are sufficiently near term that no afscounting nas deen appliea.
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‘criminal histery checks currently conducted Oy that agency. The Genera!)
Services Agministration's Nationa) Perscnne) Recorcs Center has indicated that

the proposed military history check would not present an undue burden on their
operations.

4 [MPACT ON INDUSTRY

In agdition to the safeguards objective, each element of the proposed
screening program (dackground investigation, psychological assessment and con-
tinual observation) has potential safety benefits for the industry.

The background fnvesiigation elements and their dssociated benefits are:

1. True identity - Assures that the individual seeking unescorted access
is not assuming the fdentity of another.

3. Employment history = Verifies the individual's claimed experience
and qualifications and identifies possible past behavioral actions
which would be predictive of future actions that could be detrimenta)
to the public health and safety,

3. Educational history = Verifies the individual's training, Credentials,
and true identity,

4. Crecit nistory = Establishes financial responsibility ana relates to
the possibility that the individudl may be subject to coercion,
influence, or pressure to act in 4 manner contrary to the protection

of the putlic health and the ainimization of danger to )ife and property.

$.  Criminal history - Determines if the individual: '

(a) Has been involved in any act of sabotage or other unlaw’yl destruc-
tion of property;

(b) Has been convicted of any felony or a series of lesser offenses
indicating a pattern of crimina) behavior; or
(¢) 1Is a habitual abuser of a controlled substance or alcohol.

Both tre psychological tests and ¢linical interview are for t
of detecting current behavioral attris

he purpose
utes which indicate a high potantial for

committing acts detrimental to the public nealth and safety or, personality

attributes which, when combined with the expected work environment, could

Caadlasna Lol



develop into a potential for committing acts detrimental to the pudlic health
and safety.

The continual ocoservation program exists to detect changes in an ingivid-
val's dehavicr or emotional rondition which could leac to the commission of
aCts detrimental to the pudlic health ang safety. The program requires that
individuals exhiditing such behaviora! changes be referred to the perion
responsible for administration of the licensee's access authorization program.
This person would determine if further referral of the individual to competent
medical authorities with suspension or revocation of the individual's access
authorization is appropriate.

The rule provides the licensee with a previously unavailable opportunity
to provide unescorted access to unscreened temporary workers under certain
plant conditions, waives the background fnvestigation and psychological assess-
oent requirements for persons screened under a published industry standarg,
and provides for licensee acceptance of an access authorization granted uncer
an approved plan by another licensee.

Atemic Industrial Forum subcommittee reviewed cost estimates and the
estimates reflect their assessment of fmpact on the industry.

4.1 Industry Implementation

In generating the cost estimates shown below, the staff did not consider
the fact that licensees presently have screening programs containing some ele-
ments of the proposed action. For example, 48X of the utilities in the staff
survey submitted to the Hearing Board conducted background investigations which
went beyond a simple check of personal references (see Figure 1). Sixty-four
percent had a formal be“avior observationa!l program. Given the wide variation
in the screening programs presently in place, both in general makeup and in
details of implementation, a site~by-site survey would be necessary to determine
the actual additional cost to the fndustry of the proposed program. The staff
has not undertaken such a study due to the large number of staff ang licensee
resources which would be required. However, because no credit i given for
industry programs in place to meet their present access authorization standards

(ANST N18.17), the staff views it's assessments of inaustry cost reported here
as conservative (high).

6 3 Encleosure A-S



400 The estimatec ‘mplementation 23sts ser ex'sling "‘censne site iy

reparation of the Acces. Autnorizatien 9lam ane
dsscciated procecures (100 person-days/site «x
$480/person-day) $48K

Training ne.issary for implementation of the con-

tinual dehavioral observation program ($3CK (180
personsd/site x $200/person (assumec average

salary for trainees for a 2-cay perioc]] + $4K

(instructor cost and overhead for 10 training

classes of 15 trainees each)) $34K

Siorago of each inaividual's access authorization

file (assuming that the average file size is 1/2"

thick x 9" high x 12" wide [1,500 files x 0.0312

fed3/f1le x $209.17 storage/f23)) $9.8K

Estimated implementation costs per existing site $31.8K

Tota) estimated industry implementation costs for
existing sites (assuming 61 )icensed site) $5600K

4.1.2 The implementation costs per site' Ticensed after the effective
cate of the rule are estimateg to be:

Preparation of the Access Autherization Plan and
associated procedure (100 person-days/site x
$480/person-cay) 48K

‘Licensee ana contractor supervisors (foremen and aoove).
‘Assumed to not denefit from ‘Granafather” provision of the rule.

? Faclosure A-S




Teaining tecessary ‘or ‘mplementaticn 3f sne cane

tiaval benaviora' stservatison sregram (530K

co30 sersons? site x $200/zersen [assumec averige

saiary ‘or trafnees for 2 2-2ay perfod)] - Sk

cingsructor ¢ast ang overneaa for 10 training

classes of 1% tra‘nees each)) $34x

8ackgrouna investigation (assuming an average of
2500 sersons/site x $2%0/investigation) $378K

Criminal nistory requests %o FBI (1200 checks x
$13.00/¢check) $19. 5K

Review/Grievance process (assuming: direct costs

of S1K/day, indi~ect costs of $3C0/cay, an average

of 2 days/r lew, and that 80 persons [or 4% of

al7 persons teing screened)] are denied the access
authorization and appea’) $130x

Psychological tasting (2 written tasts @ $35/%est
x 1500 persons) (ne grandfatharing) $108k

Clinical interview ($100/1nterview x $00 persons
(assuming 1/3 of a1 persons tested require a
clinical interview]) (ne grandfathering) $50x

Storage of each indfvidual's access authorization

file (assuming that the average file size is

2" thick x 9" high x 12" wide (1,300 f4les x

0.125 fe3/f11¢ x $209.17 storage/ft3?) $§39.2¢

Sstimated implementation cost per site Ticensad $8580.7K
after the effective date of t-a rule and not
Senefitting from Grandfathering

2 Enclosure A-S



Tota'! estimated implementation zast ‘or ingustry
sites

1

ricensec after the effective cate of the
rile ang not denefitiing from Grandfatnering
(Assuming 18 sites)?,? $12, 760K

4.2 I[ncustry Qperaticon

$.2.1 The estimated annual operational cost® per existing licensee site
is;

Maintenance of the Access Authorization
Plan and assoctated procedures (28 person-days/
site x $480/person-day) $12K

Licensee program cirector and clerical support
(862,400 for program director + $21K for
clerical and support costs) $83. 4K

Background favestigation for new personne!
(300 persons, assuming a 20% turnover in an
average of 1500 persons/site x $250/1nvestigation)?’ $75«

Criminal nistory requests to F3! for New personne)
(300 checks x $13/check) $3.5¢

Psychological testing for new personne! (20% turnover)
(two written tests x $35/test x 300 persons/site) $21K

Clinical interview for new personne!l ($100/interview x
1/3 of new perscnnel require a clinical interview
(100 people)) $10K

-

¥8asea upon projections of an agditional 15 sites being licensed within -
next 5 years. Although, technically these costs are future oriented, t-g
impacts are sufficiently near tera that no discounting nas been 22: ‘3

“Sasea upon 1°85 gollar values.

TCost estimate based on informal data received from two private investigative
firms, seven utilitias, and the Atomic Industrial Forum

.
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Atal training of rew perscrne! f3r the cane
Tircal cosanvatien orogram (40 sersonst site x«

$2C0/persen » S1.2¢ [iastructor cast)) §3. 2

Refreasner training for supervisors for continual
coservation program (150 perscns?/site x $100

(assumec salary for l-cay training pericg) « $4K
{instryuctor cost)) $19K

Review/Griavance process (assuming: dQirecs costs

of $1K/cay, inafrect costs of $500/qay, an average

of 2 days/review, anc that 9 [or 0.4% of 1200

emcloyed personnel ang 4% of 7S new perionne!

Ceing screened] are ceniec the access authoriza-

tien or have the autherization revoked and

appea’l ; $27K

Total estimated annua) cperational cost per existing site $260. 5«

Tota) estimated annua’ operational cost for the
industry (assuming 81 sites fnftially) $1£890. 5K

The present value of the stream of cost discounted at a 10% real rate aver
an anticipatec Yife of 25 years fis:

Present value of the tota!) estimated operational
Cost per existing site $2368. 3K

Present value of the total estimatea ccerational
€ost for industry for all existing sites $144288 7«

4.2.2 The estimated annual cperational casts per future Ticensee sites
(Sasea on an assumed accitiona) 1% sites) is anticipatec %2 e the same as
cefined a4 2.1 for existing sites, with he exception of a cifference in the
presant worth facter

0 Eaclosure 2.2



Cver

4.3

otal estimatec annual ccerational cost ner usure si%e $260. 5«

Total estimated arnua’ operaticral cost far *ne
sites Ticensec a‘ter tre effective cate of the
role (assumed to de an acditional 15 sites) $3907. 8¢

The present value of the stream of cost dfscourted at a 0% rea) rate
an anticipated 1ife of 40 years is:

The present value for the tota) estimated operationa)
Cost per future site $2547 7k

The present value for thne tota) estimatec cperationa!
cost for al) sites licensed after the effective date of

the rule (assumecd %o be an additional 15 sites) $38218. 4K

Cost Savings aue %o Reciprocity

4.3.1 The estimated operationa) savings associated with lice sees estap-

lishing a reciprocity program for ex:ihanging screening records is as fo)lows:

Utilfzation of 229 (75X of annual 300) pre-
SCreened people per site per year at $2%0.00
per investigation $56.3

Utilization of 225 prescreened pecple

per site per year at $103.00 per

psychological screening [Test $70 x

225 people + 78 (1/3 of 22%) pecple x

$100 interview) $23.2X%

Estimated cost per site to licensees for
‘ransferring of recoras among licensees
(S50 per check X 225 pecple) 8

.J
e
Lo
P
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TeT SAVIAGS Ce” site e ear $648. 2«

SLIMATEC tet a%nLaT savings for all existing
sites (51 sites) $4180. 2K

Estimatec net annual savings %o sites not
Ticensed prior 20 effective cate of the

*ule (assuming 15 adeitiona) sites) 20238

The oresent value of the streanm of savings aiscounted at a 10% rea! rate
an anticipated 'ife of (5 years is:

Present value for the estimatea savings per
existing sites $619. 3K

Present value for the estimated savings for
ail existing sites $37774 &K

The estimated annua) savings per future licensee site is anticipated %o

Se the same as that for an existing site, $68.2¢, with exception of a difference
fn the present worth. The present value of the stream of savings afscountesd
at a 10% rea) rate over an anticipatecd 11%e of 40 years is:

Present value for estimated savings per future site $687K

Present value for estimateq savings for all sites licensed
after the effective date of the rule (18 sites). $10008k

SUMMARY QOF COSTS

NRC Cost

impiementation $822.7X
Coerationa! ",

Total NRC cost $822.7x




19GUSS™ sasts

e
o

implementation
Existing Sites $5600x
New Sites $12780k

Tota! implementation $181360
(~18. 3M)

Qperationa)

Existing sites, sresent value of ~$ldaM
annual cperating cost over 25 years. ..

New sites, present value of annua!l ~$38M
cperating costs over 40 years. . .

<855 present value of cost savings ~$48M
due t2 reciprocity...

Total industry present value, ~§$134M
operating costs. ..

Total industry cost for al) existing, ~$182M
planned nuclear power stations over their
remaining usaful lives...

Average site cost, assuming wE2m
76 sites. ..

6. THE PuBLIC

The public would benefit from Increasec protection against the insider
threat ana from greater assurance that only reliable ingividuals have unescortes
dcCess T0 protected areas and vita) equipment at Auciear power plants.
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The C28% %0 the jeneral 2uBTis wou'd Be in the orm of nigner eleginte
SUTT8 a8 2 resy’t 2f ‘rcteasec alectiricy) generating csst

3ase2 3n generation 3f 292,100 1114gn et «‘'owatt seurs ¢f eleciriginy
SY AuCTedr redciets anc @ jenerating cast of agout 3.3 cents Cer «ilowat: mour
(SCE's Annual fnergy Review, April 1384 anc 00t 's JBcate - Nuclear Power Programs,
Septemter 1384), the inaustry spends about $9  511)ienm L0 cover Auclear generat-
1ng costs.  The estimatec incustry imolementation cost associatec «1th this crange
would represent an increase of approximately 0.2% in annual Auclear generating
costs, similarly the annval fndustry operating costs wou'd also represent an
increase of aporoximately Q.2%. These increases would not represent a signifi-
cant increase ‘n the cost of eleciricity o the pub!lie.

7. GECISION ON THE RuLE

The rule will provide increasec protection gainst the insider threat and
will provide fncreased assurance that enly trustworthy and reliaple perscnne!
Rave aczess o vital, safety-relatec ecuipment at nuc'ear power plants, The
Costs asscciated with achiav . ng this increased protection and assurance are not
considered to e major. It s anticipated that no occupational exposure wil!
D¢ associated with ‘mplementation of this preposed rule.

8.  IDENTIFICATION AND ANALYSIS OF ALTEANATIVE COURSES OF ACTION

8.1 Maintain Status Que

As noted Dy the Hearing Board, there is great cdiversity in the ways in
which the fndustry has implemented the recommendaticns of ANSI N18.17. The
Hearing Board also reported that "most utilities agree with the NRC that this
stangard [ANSI N18.177 s prodably %00 vague ang should cantain more specific
guice’ ‘nes fn order %o achieve greater wniformity in application thraugnout
the incustry.” (Hearing Boare Repers, 3. 81.)

Thus, the Commission and the “earing Scard, as we!) as tne regulated
Ineustry ‘tself, has founad the status quo less than satisfacicry in acnieving
he intenced gea!.
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Jcversment t'gararce Pricram

The propesec regulations published By the Commission in March 1977 woula
fave estadiishec a governmenterun cledarance program for the orivate Auclear
Tagustry.  In considering the 1377 proposed rule, especially as it relates to
Power reactors, the Hearing Boara concluded that the need for a rule of such
$COCe Nad not teen satisfactorily estad!ished. Aggitionally, the Hearing

Bcarc ocoserved that the proposed government-run program nad greater social and
e€CONOMic Costs than the industry=run program now preposed.

8.3 Ingustry C'earance Program

8.3.1 "Mylti-(eve!" Clearance

Consideration was given to estaplishing aiffering fnvestigative criteria
for unescorted protectec ang vita) area access. A program of this type is ine
clucea n a December 1380 draft revision to ANSI N18.17 and calls for a two-year
retrospective period for granting protected area access and five years for vita)
drea access. Such a gracec program has logical appeal in that persons with
AcCess to more sensitive areas (vita) areas) are investigated to a greater
degree than other persons. The Commission staff has attempted to determine the
relative cost of a sulti-leve! versus a single-level screening program. wnile
specific dollar amounts were not known, representatives of private security
agencies indicated that the overal) cost difference Detween 4 two* ang 3 five-
year retrospective period woula be slight. Accitionally, the multi=leve!
program ~oula de somewhat more complex, and therefore somewhat more expensive,
for the Ticensee to aaminister. Discussion with seven licensees also indicated
that a single-level program would provide the licensee greater operationa!
flexibility and efficiency in the use and assignment of personne’l, which would
offset the difference in cost.

8.3.2 Psychological Testing and Interview

8.3.2.1 1] Persons Receive Both Written "ests and Interview. while
written psychological tests zan cetect a number of relevant ingicators, there
are also incividual personality traits which are not effectively detected by

the tests. There is substantial expert opinion that a combinatien of doth
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SerSaNaT ity tests and ¢'inical interviews s e most cower’. sreciztor f
IIMCTex eravicr  sowever, there s 3 SALCTty of marz resaar:t 4% «n e
§.CCCrLS 0Ty Jecy of cpinien, Acaitiomally, «$10G the astimates Cintattes
dSCve, NS aTternative eou'Q c2st the ‘ngustry scme $3.8 a11119n nore “han tte
d1temnative wnich 30 cws withous clearly Providing greater zene’ . Thig
alternative fs also contrary to the recommencation of the Hearing Scars.

8.3.2.2 A1) Persons Receive written Tests With Some “ersons
Referrec ‘cr Interview. The Hearing 3card ~ecorted that mest of he hearing
Participants who commented on a'ternatives to the March 1977 proposed ru'e

ereferred this appreach. This alternatives provides a metnod for detecting
serscnality aisorders (the written tests) anc a nethog for resclving imcane
clusive tasts anc evaluating the significance of apparent deviations frem the
expected tested nomm (the interview). This approach 1s consistent with the
recommencation of the Hearing Scard (Mearing Bcara Report, po. $0-8%2, §6).

8.4 Qecision on the Alternative Courses aof Acsien

T™e rule s considered to de more cost-effactive in achieving the program
objective than any icdentifieg alternative,

g, TECHNICAL ALTERNATIVES

The *ule is procedura) in nature. Therefore, 3 aiscussion of technica!
alternatives s not applican)e.

10. PROCEDURAL APPROACH

10.1 Procecura) Alternatives

10.1.1 Regulatien

The Commission intencs tais actien %o Se an agency statement of jenera’
acpiicaci’ity ang future 29%act which is designed o prescrize policy ang
aractice requirements ‘3= TANLINngG cersons unescarted aczess %o Sroteclec areas
ANC vital areas at “uc edr power 2lants.  An CTion unaartaken with such a
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Purtcose anc intent is ce’ined dy the Administrative Procedure Act (8 U.5.C. 851)

35 a rule. Threrefore, the appropriate procedura) APPTrOACh s an amencment to
the Commission's rules ang regulations.

10.1.2 ANSI Standarc Endorsed by Regulatory Guide

This approach has deen employed in the past. ANSI Standara N18.17 has
Deen endorsec by Regulatory Guide 1.17. As noted Oy the Hearing Board, this
appreach has fot produced a uniformly effective program %o meet the general
performance requirements for physical protection of auclear power plants. The
Hearing Board also considered the question of continuing this approach in

conjunction with a revised ANSI Standard and concluded that an NRC-vstaplished
rule was preferable. -

10.1.3 Staff Position

Staff pesitions have been set forth in specific comments to licensees and
applicants regarding screening commitments contained in submitted physical
security plans anc in genera) gu1danci. This approach has also failed to
procuce uniformly satisfactory and effective results.

10.1.4 License Condition

An attempt to implement the actions recommenced by the Hearing Board by
license condition would result in the imposition of generic license conditions.
Such an approach is both an inefficient use of staff time and resources and
contrary to the Administrative Procedure Act.

10.2 ision on P ural Alternativ

The proper approach under the requirements of the Administrative Procedure
Act is publication for public comment of a proposed amendment to the Commission's
regulations. Furthermore, any other approach would be retention of the present
situation which has not been satisfactory.

1l. TATUTORY CONSIDERATIONS

11.1 The statutory considerations are addressed in other sections of this
value/impact statement and as indicated result in insufficient impact. The
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rule fs within the Commission's authority under sections 161d and 1611(3) of
the Atomic Energy Act of .9%4, as amenced, to prescridbe regulations designed
Lo protect the pudlic Nealth and minimize danger to 'ife or property.

11.2 Need for NEPA Assessment

The rule is not a major action as defined by 10 CFR 51.5(a)(10) and does
not require an environmenta) impact statement.

12. RELATIONSHIP TO OTHER EXISTING OR PROPOSED REGULATIONS

There are no identified conflicts or overlaps with other existing or.pro-
posed NRC regulations.

13, SUMMARY AND CONCLUSION

The Commission has thoroughly studied the matter of screening personne!
4t nuclear power plants. A codified access authorization program will materfally
assist in assuring that a satisfactory, uniform approach meeting ainieum require-
ot .5 will be applied in deteraining an individual's eligibility for unescorted
access to nuclear powar plant protected areas and vital areas. The rule
increases the A11ity of licensees, within the framework of the Commission's
regulations, to detect an individual a4t 2 power reactor whose behaviora!) history
or emotional makeup could result in the commission of acts detrimental to the
public health and safety. The codified access "authorization program will also
permit reciprocity in granting an access authorization to an individual based
upon screening conducted by another licensee, and provides a method of
accommodating temporary workers during major outages for refueling.
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REGULATORY ANALYSTS
REQUIREMENTS FoR CRIMINAL WISTORY CHECKS

40 CFR PART 73

Lo acr 4 SED RULE

1.1 g!scriggion

The Commission is 43ding a new requirement, 10 CFR 73.587, or the control
and use of criming) history date received from the Federa) Bureay of Investiga-
tion (FBI) a part of Federainy Randated criming) history checks of indfviduals

with unescorted ACCess to nuclear Power facilities or individuals Granted access
to Safeguards Information by power reactor licensees.

1.2 Neeg for the Ruie

Public Law 99-399, “The Omribys Diplomatic socurity and Ant'-Torrorfsu Act
of 1986, requires nuclear power facility licensees to conduct criming) history
Checks through the use of Fg] crimina) history data on indfvidua’. “th un-

escorted access to the nuclear power facility o access to Safeguaros Information.

the use ang control of the crimina) history data Feceived from the FBI. These
Conditions 1nc1ude Procedures for the taking of prints, limigs on use ang
PO'dflt.liﬂlt?Oﬁ. assurance that the information Is useq solely for fts fntended
Purpose, ang Provision that 1naividuals Subject to fingorprintlnq re provided

unescorted aCCess to huclear power facilities on acCess to Safeguargs Information
be subject to FBI ¢ imina) history checks to help dssure that these Individuals
do not have Q@ trimina history bearing upon their Persona) trustworthfnosa and
rtlfabi!lty.
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Annual Criminal History Requests-Industry wide

(20,000 checks x $15.00/check) $ 300K
(20,000 fingerprint cards x 1/3 hour/card x

$40. 00/hour) $ 268k
Tota) Industry Operational Cost $ S68K/year

4 MPACT ON R

Although this actfon will affect the FBI, the annual impact is judged to
be minfmal inasmuch as the estimated 20,000 checks per year represent a 0. 36%
increase in the nuaber of criminal history checks currently conducted by that

agency. Further, industry fees wil) fully reimburse the FBI for this incremen~
tal burden,

5. STATUTORY CONSIDERATIONS
5.1 NRC Agthorit!
The Atomic Energy Act of 1954, as amended, Sectfon 161(d) provides

authority to the Commission to prescribe regulations described to protect the
public health and sminimize danger to 1ife ang property.

5.2 Need for Envimmntgl Assessment

This rule is the type of action described in categorical exclusion 10 CFR
$1.22(c)(3). Therefore, neither an environmental impact statement nor an
environmental assessment has been prepared for this rule.
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r Polictes

Thera are no apparent potentia) conflicts or overlaps with other NRC
regulationg or policifes nor with other agencies’ regulations or policies.

5.4 Paperwork Considerations

There will be no significant paperwork cost associated with this action.

5 Enclosure 2



REGULATORY ANALYSIS

REQUIREMENTS FOR CRIMIMAL MISTORY CHECKS

10 CFR PART 73

1. ACTION - PROPOSED RULE

1.1 Degcription

The Commission proposes to add a new requirement, 10 CFR 73.57, for the
control and use of crimina) history data received from the Fedsra) Bureau of
Investigation (FBI) as part of Federally mandated crimina) history checks of
individuals with unescorted access to nuclear power plants or individuals
granted access to Safeguards Information by power reactor licensees.

1.2 Need for the Ryle

Public Law 99-399, “The Omnibus Diplomatic Security and Anti-Terrorisa Act
of 1986," requires nuclear power plant licensees to conduct criminal history
checks through the use of FBl crimina) history data on individuals with un-
escorted facility access or access to Safeguards Information. This data is made
available to the private sector only through Federa)l law. The legislation re-
Quires the NRC to issue regulations to establish conditions for the use and
control of the criminal history data recefved from the FBI. These conditions
include procedures for the taking of prints, 1imits on use and redissemination,
assurance that the information is used solely for its intended purpose, and
provision that individuals subject to fingerprinting are provided the right to
complete and correct information in their criminal history records prior to any
final adverse action. It is fmportant that individuals granted unescorted access
to sensitive areas within the reactor facility or access to Safeguards Informa-
tion be subject to FBI criminal history
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checks to help assure that these individuals do not have a criminal history
bearing upon their personal trustworthiness and reliability.

2. IMPACT ON THE NRC

2.1 Developmental Impact

NRC anticipates no significant developmenta) cost resulting from this pro-
posed rule.

2.2 Implementation Impact

NRC anticipates no significant implementation cost resulting from this
proposed rule since all costs for the processing of fingerprints will be paid
by the licensee.

2.3 Operational Impact

MRC anticipates no significant non-reimbursed operational cost resulting
from this rule. Inspection effort resources are accounted for as part of the

proposed Policy Statement for Access Authorization Program at Nuclear Power
Plants.

3. IMPACT ON INOUSTRY

3.1 Industry lmplementation

The fmpact on industry implementation will occur in the area of cost of
fingerprint submitta) through the NRC to the FBI for the criminal records check.
Protection and storage of each individual's crimina) history record, anticipated
to be one page, is considered negligible.

Implesentation cost to the industry is estimated to be:

Criminal History Requests
(200,000 checks x $15.00/check) $3000K

Total Industry lmplementation Cost $3000K
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3.2 Industry Operation

Annyel Criminal History Ri .ests-industry wide

(20,000 checks x $15.00/check) $ 300K

Total Industry Operationa! Cost $ 300K/ /year

4.  IMPACT ON OTHERS

Although the proposed action will affect the FBI, the annual impact is

Judged to be ainimal inasmuch as the estimated 20,000 checks per year represent

a 0 36% increase in the number of crimingl history checks currently conducted
by that agency.

S.  STATUTORY CONSIDERATIONS

$.1 NRC Authority

The Atomic Energy Act of 1954, as amended, Section 161(b) provides
authority to the Commission to prescribe regulations described to protect the
public health and minimize danger to life and prooerty.

5.2 Need for Environmental Assessment

This proposed rule is the type of action described i categorical
exclusion 10 CFR 51.22(c)(3). Therefore, neither an environmental {mpact
statement nor an environmental assessment has been prepared for this rule.

5.3 Relationship to Other Existing or Proposed Regulations or Policies

There are no apparent potential conflicts or overlaps with other NRC
regulations or policies nor with other agencies' regulations or policies.

5.4 Papervork Considerations

There wil] be no significant raperwork cost associated with this action.
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10 CFR PART 73
BACKFIT ANALYSIS
Requirements For Criminal HWistory Checks
I.  SUMMARY REGULATORY ANALYSIS

1. Objective

The objective of this | icse. wle 1s to estab)lish conditions for the use
and control of criminal hist. ~, 2a* received from the Federa) Bureau of
Investigation (FBI) as part  7¢ grally-mandated crimira) history checks of
individuals granted unescortec access to nuclecr power plants or access to
Safeguards Intormation by power reactor licensees, (Public Law 99-399, "The
Omnibus Diplomatic Security ana Anti-Tarrorism Act of . =56 “). Licensees cannot
have access to the FBI criminal history data provided v . egislation unti)
NRC has established regulations for the control and use of the data.

2. Description Of Activity
The new requirement:

(1) Implements procedures for taking of fingerprints;

(2) Establishes conditions for the use of the criminal history data to
include limits on redissemination and assurance that the information is used
solely for its intended purpose; and

(3) Provides individuals subject to fingerprinting the right o
complete and correct information contained in their crimina) history records
prior to any final adverse action.

3. Potential Change In Risk To The Public Fro. Accidentsl Offsite
Re) f i v rial

It is fmportant that individuals granted unescorted sccess to protected
areas and vital areas within the reactor facility or access to Safeguarys

Information by power reactor licensees be subject to FBI criminal history checks
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to help assure that tiese individuals do not have a criminal history bearing
upon their personal trustworthiness and reliability. By providing increased
assurance that an individual having unescorted access to sensitive areas of the
facility or sensP™ive information does not have a crimina) history record indi-
cat' g criminal tendencies, the risk of radiological sabotage from an insider
and offsite release of radioactive material (risk to the public) is reduced.

4. Potential Impact On Radiological Exposure Of Facility Employees

To the extent that the risk of radiological sabotage is reduced, the
potential impact on radiological exposure of facility employees would also be
reduced. Otherwise, with respect to radiological exposure, there is no impact
on facility employees.

5. Installation And Continuing Costs
Total Indusiry Implementation Cost $3000K
Annual Operational Cost Per Site $300K

6. Potential Safety Impact Of Changes In Plant Or Operational Complexity
Not applicable.

F Estimated Resource Burden On The NRC
NRC anticipates no significant non-reimbursed costs resulting from this

rule.

8. Potent.al Impaci Of Differen - in Facility Type Or Age
No prtential impact is w.te wifferences in facility type or age on
the relevance or practicability of implementing this rule.

9. The rule is proposed.
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I1. JUSTIFICATION

1. Increased Protection Of The Public Health Ard Safety

Public Law 99-399 requires the NRC to issue regulations to establish
co~ditions for the use and control of criminal history data obtained from the
FBI by power reactor licensees. Licensees cannot have access to the FBI crim-
inal history data provided by the legislation until the NRC has established
regulations for the control and use of the data. Since the proposed rule will
allow licensees access to the FBI criminal history data, increased assurance is
obtained that individuals with criminal histories impacting upon their reli-
ability and trustworthiness are not permitted unescarted access to sensitive
areas of the plant or access to sensitive safeguards information. For this
reason, protection against radiological sabotage by an insider will be increased

providing a substantial increase in the protection of the public health and
safety.

2. Cost implications

The cos. of the proposed crimina) history check requirements associated
with implementation is $40K per site. However, industry burden will be re-
duced by this legislation and associated regulation because it will facilitate
more efficient conduct of background investigations hy allowing licensees to
have access to the nationwide criminal history data maintained by the FBI.
Licensees at present are, for the most part, limited to conducting criminal

history checks through such limited resources as local court records, which is
manpower intensive and costly.

3. Priority And Scheduling

Based upon the resulting substantial increase in the overall protection
of the public hezlth and safety, as discussed above, this backfit is
considered to be high priority.

In addition, the proposed changes do not affect the schedules of other
~egulatory. activities ongoing at the facility,

4. Findings
NMSS finds that issuance of this rule will result in a substantia) increase

in the overall protection of the public health and safety, and direct and in-
direct costs are justified in view of the increase in protection.
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ENCLOSURE 8-4

REVISED VALUE/IMPACT STATIMENT
SEARCH REQUIREMENTS - FINAL RULE
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REVISED [N RESPong

To CRG C.OMMEM-'T

VALUE/IMPACT STATEMENT
NUCLEAR PQWER REACTOR SEARCH PROCEDURES RULE

& FINAL RULE

3.3 Ooscrigtion

The Commission has amended 10 CFR 73.85(d)(1) to clarify requirements
for searches of individuals at power reactor protacted area entry portals,

1.2 Need for the Rule

This amenament supports the Commission's goal of increased assurance that
POwer reactors are adequately protected against sabotage by an insider. This
amencment clarifies the use of a safeguards component designed to provide a
measure of deterrence (as well as outriant detection) against those persons who
might otherwise attempt an act of sabotage by the introduction of firearms,
explosives, or incendiary devices. Within 45 days of the amendment's effective
date, each licensee is required Oy the rule to submit an amended security plan
which statas how the search requirement will be met. The security plan commits
the licensees to the provisions specified in the plan. The information provided
w111 be treated as safeguards information and Jsed Dy the NRC licensing staff
during their security plan evaluation process.

2. IMPACT ON THE NRC

$:13 Oevelopmenta) [mpact

NRC anticipated no significant developmental cost resuiting from this rule.

2.2 [mpiementation Impact

The impact on NRC implementation will sceur in the area of ifcensing review
of the licensee's security plan for existing sites. New sites are required to

submit security plans and, therefore, no additional costs are associated with
new sitaes.
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iMpiementation cost o the NRC fs estimated %o ne

.icensing Review and Acoroval of Security Plan (assuming

2 staff-days/security plan x 61" plans x $480/staff-day)
Cost Per Plan Review $ 0.36K
Total Iaplementation Review Ccsts $58. 6K

2.3 Cperationa! Impact

NRC anticipates no significant operational cost resulting from this rule.

3. IMPACT ON INDUSTRY

3.1 Industry lmplementation

The required firearms ang explosives detection equipment are currently in
place at most reactor sitas. Therefore, the most expensive item in the imple~
rentation cost has alresdy deen absorbded by the nuclear industry. However, for
sitas thut G2 not have the *quipment (approximately two faci)ities are* without
quipment) and those that are scheduled for Ticensing, the following estimates
apply:

Cost estimates were derived Dy a random polling of seven reactor
facilities,

[tes Price Range
Firearms/Meta) Detector $1.6K - $5.1x
Explosives Detector $5.0K - $21.0K

An arithesetic average of equipment prices was computed for planning purposes.

Secause oquip.cﬁt'lanufacturnrs are numerous, significant price variations were
evident,

T formation obtained from NUREG-0020, Vol. 9, No. 4, April 1988,
Licensed Operating Reactors, Status Summary Report.

2 Enclosure B8-4



Item Average Zost

Metal Cetector $ 3. .4K
Explosives Detector $13.0K

These costs are representative of those a licensee may axpect to pay for
SUch equipment. Tre variation in costs per frzility will be vased upon
ste~specific gifrarences such as the Aumter of portals in use at the site.
Assuming 17 sites wi)l be impacted at an approximate cost of $16.4K results
in total industry implementation cost of: $280K

3.2 Industry Operation

No signivicant agdditional operational cost s anticipated as a result of
this rule,

4 IMPACT ON QTHERS

Theve are no known impacts on others as a result of this rule change.

S.  STATUTORY CONSIDERATIONS

There will be only an fnsignificant paperwork COst Durden associated with
this proposed rule change.
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(ALUE/ IMPACT STATEMENT
NUCLEAR PCWER REACTOR SEARCH PROCESLRES 2uLs

g

1 FINAL RULE

1.1 Qescription

The Commission has amenced 10 CFR 73.85(d)(1) to clarify requirements
for searches o’ individuals at power reactor protected area entry portals.

1.2 Need for the Rule

This amencment supports the Commission's goal of increased assurance that
power reactors are adecuately protected against sabotage dy an insider. This
amendment clarifies the use of a safeguards component designed %o previde a
measure of ceterrence (as well as outright detection) 4gainst those persons who
might otherwise attempt an act of sabotage by the introduction of firearms,
explosives, or incendiary devices. wWithin 4§ days of the amencment's effective
date, each licensee is required by the rule to submit an amerded security plan
which states how the search requirement wili oe met. The security pian commits
the licensees to the previsions specified in the plan. The information provided
will be treated as safeguards information and usad Dy the NRC licensing staff
during their security plan evaluation process.

2. [MPACT ON THE NRC

2.1 Qevelopmenta) Impact

NRC anticicates no significant develcpmental cost resuiting from this rule.

2.2 Implementation Impact

The impact on NRC implementation will ocsur in the area of licensing review
of the Ticensee's security plan for existing sites. New sites are raguired to
submit sacurity plans and, therefore, no additional zosts are associated with
new sites,
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imoTementation 238t %5 the VRS is astimates sa ce.
icensing Seview ang Agoraval af Jecurisy °'an 1885.uMm* ag
< sta’'fezays/sacurisy 2'an x 81" 2'ars x $480/8%7%-cay)
S8t Per 2lan Review $ 0. 364

Total Imp'ementation Review Lasts §58.5K

2.3 Cceratiora’ :mcact

NRC anticipates no significant cperaticnal cass rasulting from this rule.

3. IMPACT CN INOUSTRY

3.1 lngustry Imolementation

The required firearms and explcsives detection equipment are currently fn
place at most reactor sites. Therefore, the most expensive item in the imple-
aentation cost has already been abscrned Oy the nuclear industry. However, for
sitas that do not have the tquipment (approximately twe facilities are without
equipment) and those that are scheduled for Ticensing, the following estimates
apply:

Cost estimates were deriveg Oy a4 randem pelling of seven reactor
facilities.

[tem Price Range
Firearms/Metal Datector $1.8K * $5.1K
Explosives Detector $S.0K - $21.0K

An ariihmetic average of equipment Pricas was computed ‘or 3'anning aurposaes.
Secause equipment manufacturers are numersus, significant srice variations were
evident.

*Information cotalned from MUREG-C020, vel. 9, No. 4, apré® 1988,

Licensed Jperating Resctars, Status Summary Regore,
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Lhem Averace (3st

Meta' Cetector $ 3.4«

Explosives Cetector $13.0K

These costs are representative of those a Ticensee may expect to pay for
such equipment. The variation in costs per faciliicy wil) be based upon
site-specific aifferences suct as the number of portals in ute at the site.
Assuming 17 sites wil) be impacted at an approximate cost of $16.4K results
fn total industry implementation cost of: $280K

3.2 Industry Operation

No significant additional operational cost is anticipated as a resylt of
this ruie.

4, IMPACT ON QTHERS

There are nc known impacts on others as a result of this rule change.

S.  STATUTQRY CONSIDERATIONS

There will be only an insignificant paperwork cost bHurden associated with
this proposed rule change.
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VALUE/IMPACT STATEMENT
MISCELLANEQUS AMENDMENTS CONCERNING
PHYSICAL PROTECTICN OF NUCLEAR PCWER PLANTS

»

THE FINAL RULE
1.1 Cescription

The Commission has amended 10 CFR Part 73 to:
(1) Revise vita) area access control requirements;
(1) Permit the suspension of safeguards mear res during safety
emergencies;
(111) Reguire protection of certain physical security equipment; and
(fv) Revise requirements for key and lock controls,

1.2 Need for Progosed Action

The subject actions are being pursued ‘n order to clarify and/or modify
certain existing physical protecticn requireaents for nuclear power plants.
The amendments have been designed to foster plant safety while maintaining
adequate safeguards.

2. IMPACT ON THE NRC

21 Cevelopmental Impact

NRC anticipates no significant developmental cost impact resulting from
this rule,

2.2 Implementation Impact

The impact of these amendments on NRC wil) fall in the areas of licensing
negotiations and conducting of field inspections to assure compliance. Sites

1 Enclosure C-4
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The ‘mpiementatiin cost! to the NRC s estimatec s ce:
Exfsting Sites

(1) Licensing negotiation, review of amenced secunity
elans, preparation of SER, anc license amencment
(assuming 3 staff-cays/plan x 61 plans? x
e e P R S I UL $117. 1K

(2) Inspection and Znforcement Staff suppert time for
the negotiation process on per site basis (assum=

ing 2 staff-days/site x 81 sites x $480/staf’-day.).... $ 58.6K
FORNE 2 o't s e o A VST it e i 0 P E o By 178.7%
New Sites?

No aaditional costs are incurred as pre-cperationa’ inspectisns and licen-
sing review and approval of security plans are alreacy required for new sites.

2.3 Qoerational [mpact

There are no significant operational costs resuiting from this rule. NRC
actions necessary to assure compliance with (1) prososed amendments %3 10 CFR
73.85(a)(7) concarning vita) area access contrel, (2) protaction reauirements

‘The manpower resources required %2 amend the Ticanses o ~eflect this
regulation have deen included in ducget projections for tne pericd invelved.
No Duagetary changes #i'1 e required 1s a result af tais rylemaking,

21t is assumed that the program «i11 be organized and acministered on a §ite

rather than a resctor unit dasis. NUREG-2020, Velume 3, Veo. 4, Licensacg
Coerating Reacters Summary Status Recert >ata is af March 31, 1988, eas useq
L3 determine the number ¢f currently licensed sites.
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f3= certain pnysical security ecuipment,d ang (3) revises <ey anc leck contro!
"ecoirements are minimal ~elative ¢ the present review ang inscestion process
37 NRC.

3. QTHER GOVERNMENT AGENCIES

[t is not expected that these rulemaking actions will nave any impact on
other government agencies.

4 THE PUBLIC

The public's protection from raciologizal release will be maintained oy

assurance of adequate safeguards of vita) areas. and equipment from sabotage
within nuclear facilities.

There would be negligible impact on the public or effect on customer
electric bills,

5. IMPACT ON INOUSTRY .

5.1 Implementation Cost

a. No industry implementation costs Nave Deen identified for the
following sections of the rule:

(1) Vvital area access control requirements.

(2) Suspension of safeguards measures during safety measures.
(3) Revised key and lock controls.

d. In order to protect security-relatec equipment, such as seconcary
Power supply systems for intrusion alarms and non-portable communications

equipment, the typical reactor site would incure the following estimated imple-
mentation costs:

YSuch equipment would fnclude secondary power supply syitems for imrtrusion
alarms anc non-portable communication equipment,

3 Enclosure C-4
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age = ‘ence matarials at $.030K per foct), §3.3K
(2) To a'arm seconcary power supply and nen-portad’e

cemmunicaticns equipment locations (assumes three

Tocations, twe area a'arms per location, hargware

and Tadbor per alarm $1.29). §7.2%

Tota) Project Cost Per Site: | 10. 2K

Total fndustry ‘mplementation cost based 2n a site
population of 76% x $10.2X per site: $775.2K

$.2 OQcerationa! Cost

No fncreased incustry cperatisnal impacts nave teen identified. For most

sections of the ru'e change, the propesal is cost neutral. This fneluces the
following sections:

(1) Vvital area access contro! amenament.
(2) Suspension of safeguards measures auring a safety emergency.
(3) Protecticn of physical security equigment.

wWith respect to revision to § 73.55(d)(9), annual operating savings are expected
tecause of reduced Poouirencnts'concorning an effective ey ana lock contre!
orogram, {.e.,

-
.
~

The Tabor cost to change the ey ana leck system under
present recuirements (assumes a site average of 1300

-

persons, 24 pecple issued keys, 0% annual turmovar
rate or 7 persons with «eys terminate annually, or
L person leaves every 51 days thereby requiring

cey/lock changes 7 times per year at $3K per change). $22.0X

Tissumea average remaining Iffc for mix of present and future sites.
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e) The ‘apor cast to change the key and leock system
JnCer Crocoseq requirements (assumes 3 site /erage
2f L5C0 2ersons, 24 zecpie issuec xeys, ICX annual
turnover rate or 7 2ersons with ceys terminate
annually). As the proposec requirements cause lock/
xey changes annually and when persons are terminated
for lack of trustworthiness or inacequate work
performance (projected 1 of 7 persons), lock/key
changes would average once every 180 days or 2 times

per year at $3K per :hange. less $5.0K
Net Savings Per Site: $15.0K
Annual savings for industry based on a site population of 76 is: $1140K

The present value of industry saving in operating cost, assuming average
remaining Tife of 30 years* and 10% rea! discaunt rate, fis: $10750. 2K

Net savings to the industry on a present worth Bas’s are therefore estimated
to be: $2.0M

$.3 Benefits

Although substantia) net savings to industry result frem the implementa-
tion of this rule, most benefits ére qualitative anc not quantifiable, being
reflected in improved security, reduced sabotage risk and improved ingress,
egress and emergency access.

$.3.1 Vita) Area Access Contro! Amendment

In accordance with the proposed amenaments to § 73.588(d)X(7),) industry
control of vital area access would result in the following benefits:

= Improved emergency ingress or egress theredby fostaring plant safety.
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* Requces risk of sacotage commitied Dy a perscn wno recedved termina-
tion notice.

$.3.2 Suscensfon of Safeguards Measures During Safety Zierzencies

The Safety/Safeguards Committes recommenced that power reactor licensees
Se given improved flexibility to facilitate response %2 site emergencies or
‘unusual events." Consequently, the revision %o § 73.55(a) provices autherity
for licensees to suspend safeguards measures ¢ required to accammocate
emergency responsa.

§.3.3 Protecticn of Phvsical Securisy Eauisment

Under § 73.2 (1), certain security equicment, which significantly impaces

plant security, currently does net appear to qualify as vital equipment., Pro-
tection of this equipment wou'ld:

Setter assure ity availapility during a safeguards emergency, Lheredy
reducing the chance of successfy! radfclogical saootage.

increase assurance of compliance with the general performance requirse
ments specified in § 73.55(a).

5.3.4 Revised Key and Lock Contrals

Revised industry procedures, in aczarcance witi. the amenament to
§ 73.85(a)(9), will result in substantial reduction in =he expense and acmine-
istrative durden of faplementing a ey and lock zantro! Program without signi-
ficantly reducing the safeguards denefits of such a program,
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AMENTMENT

The tere’ 't %2
iy implement NRC
to Provice adeguate o

“@ Jer‘.ec from these amendments w0ula De Tower costs %o
'egu‘a:ions regarging reacsor safeguards wnile cantt nuing
ctection of the public nealth ang safety.

g 7. STATUTORY CONSIDERATIONS

7.1 NRC Authority

The Atomic Energy Act of 1954, as amendea, Section 161(3), provides
dutherity for the Commission L0 prescribe regulations designed t2 protect the
20017 health and minimize canger to life or property.

7.2 Neez for National Eavironmenta) Protection Act Assessment

As defined by 10 CFR $1.5(a)(10), this is not a4 major action, and does
Not require an environmenta) impact statement.

i Relationship to

Qther Existing or Preposed Regulations or Policies

There are no apparent potential conflicts or overlaps with other NRC

proposed regulations
policies.

or polfcies nor with other agencies' regulations or

7.4 Paperwork Considerations

There will be no sufficient paperwork cost issociated with this action.

? Enclosure C-4
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HagMON & WEISS
2001 8 STRECLY N W
SUITE 430

wWasEINOTON, D.C. o000 -LRS
OAIL MCOREEYY HMARMOM TCLLPHONE

CLLTYN R WEISS (20%) 320 3300
DIANE CURRAN

DCLAN R TOUSLEY
ANDREAC FERSTER

October 20, 1587

FRECLOM OF INFORMWAT
ACT REQUEST o

Director .‘ .
Division of Rules and Records ﬂl" ’7 7/¢

Office of AMdministration 442 /a-.q,g.f7
U.S. Nuclear Regulatory Commission
wWashington, D.C. 20555

RE: Preedom of Information Act Request
Dear Sir/Madanm,

Pursuant to the federal Preedom of Information Act, I hereby

request the following on behalf of the Union of Concerned
Scientiests:

1. All cost-benefit or value-impact analyses done since

September, 1985 {n connection with the consideration by NRC
staff of generic or site-specific backfits.

2. Any and all lists, compilations or other i{dentifications
of potential generic or site-specific backfits under consid-
eration by the NRC staff at any time since September, 1985,

3. Any and all meroranda or other documents since September
1985, from the Committee to Reviev Generic Requirements
("CRGR") containing requests or directioa to the NRC staff
to perform, modify or reconsider value-impact or cost-

benefit analyses regarding any potential gemeric or site-
specitic fit. a :

4. Any and all documents containing guidance, criteria or
examples used by the NRC ip deciding which generic or site-
specific backfits are appropriate for cost-benefit analyses
under the backfit rule and which are not so appropricte.

L
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Please call me {f you have any questions regarding this
request.

Very truly yours,

n K, Weiss

HARMON & WEISS

2001 S Street, N.W,
Suite 430

washington, D.C., 20009

General Counsel
Union of Concerned Scientists
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MEMORANDUM FOR: James K. Sniezek, Chairman ;7
Committee to Review Generic Requirements

FROM: John G. Davis, Director
Office of Nuclear Material Safety and Safequards

SUBJECT: REVIEW OF FINAL RULE: “REPORTING REQUIREMENTS FOR
SAFEGUARDS EVENTS"

Enclosed for Committee to Review Gener{: Requirements (CRGR) review 1s a final rule
which revises 10 CFR 73,71, "Reporting Requirements for Safequards

Events”. Revisfons to this rule were approved for publication in proposed form

by the CRGR under memorandum dated July 3, 1985, Since that time the rule has
undergone a 120 day public comment perisd and been revised in response to public
comment

The enclosed memorandum, prepared for transmitting the rule to the Executive
Director for Operations after CRGR review and approval, summarizes

major changes made in response to public comment. Please also note L nd
that a backfit analysis has been incorporated within the Federal Register

Notice for the rule.

The Offices of Nuclear Reactor Regulation, Inspection and Enforcement, Analysis
and Evaluatien of Operational Data, and Administration concur in this rule,

The Office of the Genera)l Counsel has reviewed this rule and concurs and the
Of;ice of Public Affairs concurs in the public announcement prepared for the
rule.

We appreciate your prompt attention to this matter. Cognizant Office of Nuclear
Materfal Safety and Safeguards staff person is Priscilla A. Dwyer, 42-74773,

Din /csmbonitr™

hn G. Davis, Director
Office of Nuclear Material Safety
and Safeguards

Enclosure:
As stated

cc: W, Schwink, ROGR staff
(15 copies)




