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; Samary of Regulatory Analysis

The purpose of this replatory analysis is to describe the values
(benefits) and impacts (casts) of implementing the proposed changes to

i

:

10 CFR 55 (as described is Enclosures through ). It should be
realind that the accracy of these estimates is limited by the lack of
extensive data on husse performance improvement associated with improvedoperator licensing examistions. Where possible, these quantitative ,

'

measures are qualitattvely compared to related information from other
sources for verificatia.,

The major regulatory altamatives considered for the regulatory analysis
i
'

were the following:

Alternative A. Take a action and maintain the status quo (used as base-
line case in the cost-benefit analysis).

!
'

Alternative B. Implemurt operator licensing examinaticn changes through
changes to 10 CFR 55.,

In the cost benefit molysis, the status
no action) was used as the baseline case. quo alternative (Alternative A.;

and benefits (values) assariated with Alternative 8 were determinedThe incremental costs (impacts)
relative to this baselian
public exposure (persen re. The practical benefit considered was the

The princips) co)sts were industry and NRC implementation andavoided that is associated with potentialaccidents.
operating costs incurret. The value/ impact ratto was calculated as a

*

measure of the total net afety value of Alternative t in terms of public
dose avoided (person-re) la ratio to total NRC and industry costs.

The safety importance (redertion of public risk) is based on thei

expectation that impressets in the operator licensing examination ,

process will result la lagreved operator performance (in terms of reduced )
personnel errors), resetting in reductions in accident frequencies.

'

Pro-babilistic risk assessant PRA
-

methodology for linking bee (n pe)rformance to reactor safety and, studies provide the best available
therefore, were used is gentifying the benefits of the expected'

improvements in humas performance. The methodology used is described in
NURES/CR-2800 and was deseloped to calculate, using PRA information, the
risk and cost impacts af tuplementing the resolutions to reactor safety

;

issues (for both hardsare und human performance areas).
!

This methodology involves: (1 estimating improvement in human
performance as measured by a re) duction in human error rates

(2)
i
;

determining affected paresters of the risk equation for representative
plants via a review of the minimal cut sets for the dominant accident

;

t

sequences (i.e., the sistum number of component failures and operator ,

i errors that cause the aerleent sequences that dominate the risk associated j
I

with plant operation, tuned upon a combination frequency of occurrence and
accident severity), (3) aOssting these risk equation parameters based4

upon the estimated redsstie of the rate of human error, and (4) sunning
the resulting reduction of risk per facility across the estimated
remaining lifetimes of afparted facilities,

i,

1 i
j
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| 'Affected facilities' for the proposed written examination changes are all $

125 power generating units that are now or are expected to be operational.; '

i For the proposed coeratine 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 for 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 1.14g) requirements. ;
Estimated industry operating costs include both simulator operating costs
related to operating tests and cost savings due to both improved p' ant
availability and changes in licensing examinations and renewals. NRC cost
estimates include administrative implementation costs and operating cost

{
'

savings due to changes in licensing examinations and renewals.

The quantitative decision factors determined in this analysis support the
decision to implement 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):i

1
'

(2) The estimated industry and NRC operating cost savings are greater ;
than estimated implementation costs resulting in a best estimate '

of a not cost savings of $29.1 million (present value discounted I
j at 10 percent):
,

(3) Value/ impact ratie is high. The lower bound of the value/ impact
ratio is 3500 person-res/$ million with the value impact ratio

; being negative (positive benefit and negative costs (e.g., not cost
; savings)) for best estimate and upper bound cases.

|

Other quantitative benefits and costs not included in the value/ impact
ratio are avoided occupational exposure and avoided property damage. Allquantitative factors are summarized in Table 1.

some of the qualitative decision factors cited in the regulatory enalysis,

j that support the decision to implement the proposed changed include:
<

! o Increased confidence in examination and testinconsistency provided by simulation facilities,g procedures due to {:
i^

>

Increased concentration on performance indicators in training and; o
j drills.

1 |
J o Increased management and employee connitment to performance-based
j training and practice due to simulator relevance and availability.

A full description of the regulatory analysis of the Operators' Licenses
rule changes (10 CFR 15) is presented in the remainder of this enclosure.

,

11
.

!
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TABLE 1

SUMMARY OF ALTERNAT!YE B 8ENEFITS AND COSTS
(10 PERCENT O!5 COUNT RATE ASSUMED)

t

DOSE (person-rea)

SEST UPPER LOWER
BENEFITS ESTIMATE BOUND BOUND,

Public Risk Reduction 13,C00 25,000 7,000
,

Avoided Occupational Exposure 100 200 0
(Accidental) '

Avoided Occupational Exposure 18.000 27.000 0
(Routine)

TOTAL 8ENEFITS 31.100 52,200 7,000

,

COST ($million)
8EST UPPER LOWEA

COSTS ESTIMATE BOUND B0UND

Industry Implementation 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 Availability * (46.1 (69.2 (23.0- Initial Licensing Exas Changes (6.9.

- Extending License Expiration (11.4
.

.

- Requalification Exas Changes .

(2.6.
.

NRC Costs
- Implementation 1.0 1.5 0.5

1
'

- Operation (4.3) (6.5) (2.2)
Avoided Public Property Damage (1.9) (10.5) (0.9)
Avoided On-Site Property Duage (1.4) (2.1) (0.7):

NET COSTS (29.1) (36.6) 0.4
,

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

iit/iv
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1. STATENENT OF THE PR00LEM,

1.1 Inortance of Rman Performance to Safety i
'

Many studies have shavn that in complex man machine systems, operator '

error has often been the overriding contribution to actual or potential
system failures Meister, 1962: Meister andRabideau,1965)g{papero et al.,1960: ;All probabilistic
completed to date, including WASH-1400,gisk assessment (PRA) studies

.

indicated that operator error
is a gajor contributar to risk from nuclear power plants (Potash et al.,
1941) . These study conclusions are supported by industry operating ,

i
experience, which shows that 38 percent of precursorg to potentially isevere core damage accidents involved operator error .

i

Finally, major incidents, such as the fire at Browns Ferry and the Three
Mile Island (TMI 2) accidents, clearly show that humans act not only as
accident initiators and accident propagators, but also as accident

!

mit}gators. As the President's Cocusission on the accident at TMI repor- !

ted , the fundamental problems are people-related problems, not ;equipment problems.
!
i

Given the direct relationship between the performance of nuclear power
plant personnel and public health and safety, the need to subject operator {
licensing and related human performance issues to the same scrutiny and
careful decision making processes used for structures, systems, and
components important to safety is recognized.

1.2 Preblem lackaromd

Many factors contribute to errors in human performance (e.g., equipment
design that does not account for human factors considerations work shift
schedules that induce fatigue and stress).<

Significant among these is the
failure to ensure that personnel are prepared to perform their assignedduties and tasks. This is a consequence of training and qualification
program inadequacies and, in the case of licensed operators and senior
operators, also a consequence of licensing examinations that do not
reliably predict that an individual will be a competent operator or senior

In the past there has been a general lack of demonstratedoperator.

relationship between the requirements of licensed personnel jobs and the
qualification and training programs provided to support individuals
performing the jobs, as well as the licensing examinations used to
evaluate candidates for the jobs.

In the absence of specific, objectively defined job performance criteria,
the Nuclear Regulatory Commission (NRC) has been forced to specify
quantitative training and qualification requirements, and generic training
content and licensing examination requirements. As a re,sult, current
regulatory requirements do not reflect the fundamental interrelationships
among the training, qualification, and examination processes. As noted by
the President's Muclear Safety Oversight Cocinittee, these requirements
provide little guidance ta the industry, much less a firm basis for

; regulatory audits by the IRC.
i

1
: -
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! On March 20, 1985 the 'Cosmissien Policy Statement on Training and Quali-
.fication of Nuclear Power Plant Personne1' was published in the Federal

This Policy Statement endorses the Institute of Nuclear Power !Register.
Operations (INPC) managed Training Accreditation Program as providing the '

basis to ensure that nuclear power plant personnel have qualift-
cations commensurate with the performance (NPP)irements of their jobs.requ The
Policy Statement further indicated that the NRC considers the following
five elements to be essential to acceptable training programs:;

(1) Systematic analysis of the jobs to be performed.4

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

-

,

(3) Training design and implementation based on the learning objei:tives,
,

! (4) Evaluation of trainee mastery of the objectives during triining, and
(5) Evaluation and revision of the training based on the performance of

4

trained personnel in the job setting.

This Policy Statement is a partial response to the Nuclear Waste Policy
iAct, of 1982, Section 306, which directed that the NRC promulgate
iregulations or other regulatory guidance on the training and qualifica-.

'

!tions of nuclear power plant personnel, simulator training requirements
for applicants for operator licenses and for operator 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

a

nuclear power plant licensees.

1.3 Pronosed Solution

The solution proposed is based upon three considerations:
'

(1) To reipond to the specific direction provided by Congress in Section;

306 of the Nuclear Waste Policy Act of 1982,
-

~

(2) To be consistent with the Coassission Policy Statement on Training and
Qualification of Nuclear Power Plant Personnel and to be supporttve

i of industry self-improvement initiatives, particularly INP0 accredi- ,

3
j

tation of training programs, and performance based training, and
1

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

'
,

j 2

i

!
!

l
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The following specific actions are proposed:

! (1) Written haminations. Examination content, in addition to being
developed .from sorces currently used, would be based on the results5

'
of a systematic analysis that the facility licensee or license
applicant will perfore under the INP0 accreditation program and thei

i

learning objectives derived from that analysis. The content of the
i examination would aise be developed free information supplied by the

facility licensee to the NRC and from information available within
; the NRC.
: q
i (2) onoratine Tests. The purpose of this requirement is to provide a

performance-Msed operating test. In addition to the required plant'

walkthrough, the proposed amendments would require the operating test
to be partially administered in a simulation facility, which may i

;

| include the plant, a plant referenced simulator or another simulation
1 device, alone er le cambination. Information about one type of
! simulation facility acceptable for this purpose and a description of

associated perforsence tests are contained in a proposed revision toi

8Regulatory Guide 1.149 . This requirement would ensure that unt-
| forte examinattens are conducted at all facilities.

,

!

!

(3) Medical.Reeuirements. These proposed changes simplify the procedure
4 for the review of the medical status of licensed operators and >
! applicants for aparatar licenses. In usual cases, medical informa-
3 tion for an applicent for an operator license would not be submitted.

to the NRC. Instees, a certification to . -

with the health requirements of 10 CFR llghe NRC about compliance
'

would be made by the
facility licensee. Is the case of disability, before an operator

i
; could resume licassed duties, the facility licensee would be required

to provide medical certification to the NRC that the individual again1

meets licensing hesitt requirements. Guidance about one acceptable.

I standard against sich to conduct medical examination would be
contained 'n proposed revisions to NRC Regulatory Guide 1.134.10

(4) Conditions of License. Guidance about interpretation of ' actively
performing the fuertians of an operator or senior operator" is
contained in the proposed Section 55.57. This interpretation would
require a licenset individual to function in a position requiring a

'

Itcense per the facility's technical specifications for a minimum of
three eight-hour shifts every three months to be considered to be,

; actively performing the functions of an operator or senior operator.
j To maintate/ renew a license, individuals would Dd be required to be
! ' actively perforslag the functions.' However, any individual who is

not actively 'perflersing the functions' would be required to completei

| a retraining prop before returning to liensed duties. The facil-
i ity licensee usu'd be required to certify to the NRC that this re-
| training has been successfully completed. An acceptab:

program is described la proposed Regulatory Guide 1.8."9 retraining|

3

|

|
.
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(5) Intecrity of Examinations and Tests. As proposed, a new paragraph
55.49 would provide that any applicant or licensee who engages in
activities that compromise the integrity of an examination ori

conducted under the regulations in this part may be guilty of , testa
crime.

(6) Exnication. Unless renewed, each license would new expire after six
years instead of the current two years. This change would reduce
facility licensees' and NRC paperwork and streamline the renewal
process.

(7) Renewal of Licenses /Recualification Procrams, Renewal of licenses
would require successful completion of a requalification program
approved by the NRC. The type of requalification acceptable for
license renewal could be either a program developed by the facility
iteensee using the systems approach to training under an INP0
accreditation program or an alternative requalification program
developed from the items listed in the proposed paragraph 55.5g(c).
Submittal of an INP0 accreditation letter may be sufficient to obtain
NRC approval of this requirement. Requalification examinations would
include an annual performance based operating test, which could ;

include both a plant walkthrough and a simulator operating test as
well as a biennial written examination. The preposed changes would
also codify NRC's current practice of active participation in and/or
audit of facility requalification programs.

1
I

|

,

|

,

! 4

i

I

I

:
.

~

4

,
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2. OBJECTIVES

The overall objective of the proposed regulatory acticn is to improve
plant safety by improving the performance of licensed operators. The
following more specific objectives of this action support the overall
objectives:

(1) Establish a rational, analytical process for determining performance
,criteria for licensed operators that issconsistent with performance-based

training programs being implemented by facility licensees for '

accreditation of these programs by INP0.

(2) Develop examinations' 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.

lic)ensing examinations and conducting operating tests, including the use
(3 Provide 'the NRC with an improved basis for administering operator

of simulation devices.

(4) Streamline the licensing process and reduce facility licensee and HRC
assinistrative burdens where safety will not be jeopardized.

(5) Respond to the specific direction 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 extainations.

|

1

.

1

i

|
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3. ALTERNAT!YES

3.1 Alternative A Take No Additional Action (Maintain Status Quoi.

3.1.1 Training (AlternativeA)

Current NRC practices relating to operator training programs can be
categorized into two functional areast

(1) Approval of training programs for initial appointees to the plant
staff through reviews of Preliminary and Final Safety Analysis
Reports (p5ARsandFSARs),and

(2) Auditing of training practices for selected programs and special
issues,

i

PSAR and FSAR reviews are based on program descriptions submitted by the I

plant that' include the following:
|

(1) A comitment to conduct an on-site formal training program and on-
the-job training before the initial fuel loading.,

)

(2) The details of the on site training program, including a syllabus or
iequivalent course description, the duration of the course (approxi-

mate number of weeks in full-time attendance), the organization;

i

teaching the course or supervising instruction, and the position
|j titles for whom the course is designed. '

!1 (3) Reactor operations experience by training on a nuclear power plant
lsimulater that complies with Regulatory Guide 1.149 or assignment

to a similar plant, including length of time (weeks), and identity of
simulator and plant.

(4) Any difference in the training programs for individuals who will be
seeking licenses bgfore criticality pursuant to existing Section

! |

55.25 of 10 CFR 55 or any differences in the training programs for !other individuals based on the extent of previous nuclear power plant;

{ experience. )

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

(6) A descriptiogof training to satisfy specific requirements of the TMI.

Action Plan
,

Before issuance of a facility operating license, the NRC conducts an
i inspection of operating staff training. The objectives of this inspection

as stated in the inspection procedure include the following:
I

.|

'

; 7

!

,

i
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(1) Confirm that the licensee''ha's trained the operating staff.

(2) . Ccnfirm that a continuing program of training is being conducted.

(3) 'larify that replacamat.'psr2cnnel receive training or have experience
eqdvalent to tuat requirw for origintily selected personnel. 1

Followirg approval of the training programs in the FSAA, the NRC Regional
Offices assume responsibility for periodic audits of training conducted at
reactor sites. The objective of these audits is to verify that the re-

,

qua'ification training progran is conducted in accordance with regulatory '

requirements.

In addition to 1!hese periodic audits, the NRC asy conduct special audits
to address special issuts related to training.

Current practtees do not provide guidance or requirements for the design,
development, c6nduct, maintenance, or evaluation methodologies the
licensee is to use in its training p ogram.

These are presently no IRC recuirements 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
operator centrol manipulations (Denton Letter of March 28,1980).gnior
This letter lists required control room manipulations and states the
following with respect to their performance:

~

' Normal control annipulations, such as plant or reactor
startups, must be performed. Centrol manipulations during
abnormal or emergency operations must be walked through
with, and evaluated by, a member of the training staff at ,

'

a minimas. An appropriate simulator may be used to satisfy
the requirements for control manipulations."

Utilities use simulators to satisfy these requirements for performing
control manipulations. The NRC has not yet defined an "appropriate"
simulator, in any regulations or regulatory guide, except for requal'ifi-
cation training in 10 CR 55 Appendix A which states:

| 'A simulator may be used in meeting the requirements of 3a
'

(control manipulations) and 3b (demonstrate understanding
of operations] if the simulator reproduces the general operat-
ing characteristics of the facility involved, and the arrange-
ment of the instrtmentation and controls of the simulator is
similar to that of the facility involved.'

In general, as a minissa. utilities have used a control room simulator for
the same nuclear steas swply system (NSSS) vendor as the plant. Eighty-
four percent of the facilities that either are currently licensed or are

i expected to be licensd either have or are acquiring control room
i simulators that are referenced to their plants (if not the individual
! facility).
1

8
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8In Aprily981, Regulatory Guide 1.149 was issued endorsing ANSI /ANS
'

3.5-1981 for specifying the functional capability of a simulator and
ifor comparing a simulator to its reference plant. Regulatory Guide 1.149 ;

indicated that all simulators used for operator training should be in full I

compliance with ANSI /ANS 3.5, as modified by the guide, by August 1,1984, i

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

i

3.1.2 Qualifications (Alternative A)

Current NRC practices relating to qualifications esquirements for plant
:,taff include reviews of PSARs and FSARs and periodic audits to verify ;

that minimum qualifications requiraments have been established in writing i
- for plant grsonnel. Regulatory Guide 1.8, "Personnel Selection andTraining,' estabitshed the staff position on plant * personnel qualific-
ations and indicates that criteria contained in ANSIJ18.1-1971, "$elec- t

tion and Training of Nuclear Power Plant Personnel," are generally {acceptable, except as noted in the guide. ANSI N18.1-1971 has been super-
seded by ANSI /ANS-3.1-1981, "Selectig, Qualification and Training of |

,

Personnel for Nuclear Power Plants.'
|

3.13 Operator Licensing - Operating Examinations (Alternative A)

The present NRC policies with respect to operating examinations for
initial replacements, and requalification gr licensed operators and |senior operators are stated in SECY 82-232 as follows:

I

'For power reactors with a plant-specific (plant-referenced)*
simulator, continue the requirecents of a simulator licensing
exam of all new and replacement candidates and require, for
the NRC-administered requalification 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 ,

exas) in accordance with 10 CFR 55.23 as well as written exas of
all new and replacament candidates and require, for tne NRC-
administered rttualification exams, oral and written exams o
at least 20% (per year) of the currently licensed operators.{1

1

*The term ' plant-specific simulator,' although comenly 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 control
room configuration, system control arrangement and simulator data base are
derived) from ANSI /AN 3.5 and the complement of ' reference plant,' ' plant-
referenced simulator * will be used in this analysis.

, 9
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These NRC policies have been in effect since Juns 1982. During the p6riod
from October 1981 to June 1982, the NRC staff administered simulator
examinations to all new, replacemen
dates in respense to SECY 79-330 E.g and requalification license candi-During the period, about 600
license candidates were examined on non-plant-referenced simulators, and
approximately 200 candidates on plant-referenced simulators. This
experience led to the conclusion (in SECY 82-232) that 'the staff does not
believe that the information gained from a non-plant-specific
(non-plant-referenced) simulator provides the basis to accurately judge
the ability or competence of an operator with sufficient confidence to
justify denial of a license.' This conclusion led directly to the present
requirements described 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 categories listed below: 1

Reactor Ooerator Examination
,

1

(1) Principles of Nuclear Power Plant Operation. Thermodynamics, i

Heat Transfer and Fluid Flow j

(2) Plant Design Including Safety and Emergency Systems

(3) Instruments and Controls

(4) Procedures - Normal Abnormal Emergency and Radiologia1 Control

Senior Ooerator Examination

(5) Theory of Nuclear Power Plant Operation, Fluids and Thermo-
dyasics

(6) Plant Systems Design, Control and Instrumentation

(7) Procedures - Normal, Abnormal, Emergency and Radiological
Control

(8) Administrative Procedures, Conditions and Limitations.

The regrouping into these categories was practical because of the close
interrelationships between the topics identified in Sections 55.21 and
55.22. However, these topics may not encompass all aspects cf the
operator / senior operator position that are necessary for satisfactory
operation of a reactor facility. In addition, structured topics could
lead 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 identified in a job task analysis,
will (nore appropriately assess a license candidate's relativo weaknesses
and strengths and will preclude teaching only examination topics.

10
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3.1.5 Operator Licensing - Requalfication Examinations (Alternative A)

In response to SECY 79-330 E, "Qualifications of (Power) Reactor
Operators,' the Commission directed the staf f to administer examinations
as part of the requalification program for all licensees and applicants.
This requiregnt was incorporated into TNI Task Action Pyn
(NUREG-0660) Ites I.A.3.1 and clarified in NUREG-0737.

The implementation of this Consission directive is described in SECY
82-232, and involves the IWtc preparation of an audit examination. The
examination is administered to at least 20 percent of the licensed
operators at every facility, i

The requalification examinations are conducted in a manner similar to the
original license examination, with emphasis on procedures and operating ,

experience, If the facility has a plant-referenced simulator, the exam- |inations 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 licenses continue to be
issued to licensed personnel who are enrolled in approved requalification
programs, provided 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 55.

3.2 Alternative B - Izlenent Licensino Examination Chances and Qualifi-
cation Recuirements throuch Reculation Chances to 10 CFR 55

' 2.1 Qualifications (Alternative B)4.

It is assumed that Regulatory Guide 1.8 will endorse ANSI /ANS 3.1-1981
(with exceptions) for licensed operator and s6nior operator positions, and
will continue to endorse Alts M18.1-71 for other positions. It is expected
that INPO accreditation vill ensure that qualifications based upon job
performance requirements will result from these performance-based training
programs. Regulatory thide 1.8 will indicate that these qualification re-
quirements will be superseded by those requirements developed through INP0
accreditation.

3.2.2 Operator Licensing - Operating Examinations (Alternative B)

If Alternative I were implemented, initial, replacement, and requalifica-
tion operation examinations for all licensed operators and senior
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:

i

'

(1) An examination on a plant-referenced simulator as defined in ANSI /AN5
3.5-1981 (as amended) that is referenced to the plant and unit for
which the candidate is being examined. Thesa examinations would be
similar to those presently administered by the NRC for plants with

11
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plant referenced simulators. Such simulators would be certified for
use in the conduct of examinations by the licensee and approved by l
the guidance in Regulatory Guide 1.149, a amended, or

;

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

:

(3) An examination on a licensee-proposed device, system er ccmbination
of devices that would enable the licensee to meet the requirements of
10 CFR 55.45. Such devices or systems would be certified by the
licensee and approved by the NRC in accordance with the guidance
established in Regulatory Guide 1.149 (as revised).

These simulator examinations would be similar to those presently admini- !

stored by the NRC for plants with plant-referenced simulators. Therefore,
this alternative would not affect those plants that either do have or plan i

to acquire a plant-referenced simulator as defined in ANSI /ANS 3.5 (as
revised). Table 3-1 provides a list of plants already having or acquiring
plant-referenced simulators. Some of the simulators shown in Category A
of Table 3-1 may not fully meet the definition of a plant-referenced

,

simulator as stated in 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 plants that do not
acquire plant-refernced simulators (Table 3-2) would be maximally affected
by Alternative 8 in that they would be required to have available a
plant-referenced simulator or other device, system, or combination of,

,

devices for the conduct of operating examinations.

Plants that are not the referenced plant for a simult. tor would have tnroe !
choices under this alternative: 1

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

1.149 (as revised), ori

(2) Dersonstrate to the NRC's satisfaction that a simulator chosen by the
licensee that meets the ANSI /ANS 3.5 definition of a plant-referenced
simulator is suitable for simulator examination because there are no
significtat differences between the plant and the AMSI/ANS 3.5 simu-
lator chosen. The utility would use the Appendix of ANSI /ANS 3.5
(Procedure for Documenting Simulator Performance) to certify the
licensee's analysis of suitzbility and would submit that certifica-
tion to the NRC. The NRC would make the final acceptance (or reject- i

tion) decision of the licensee's certification. Onceayear(asa
maximum) this analysis and NRC review would be repeated.

(3) Substitute any device, system, or combinatien of devices that would
enable the licensee to demonstrate applicant ' understanding' of all
terms identified in Section 55.45, as well as an ability to perform
on those itees as a minimum, that:

12
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TABLE 3-1

REACTORS HAVING OR ACQUIRING PLANT-REFERENCED SIMULATOR $

A. 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 1
Bellefonte 112 Kewaunee Salem 1 & 2
Braidwood 1 & 2 LaSalle 1 & 2 San Onofra 2 & 3
Browns Ferry 1,2 & 3 Limerick 1 & 2 Seabrook 1 & 2
Calvert Cliffs 1 & 2 McGuire 1 & 2 Sequoyah 1 & R
Clinton 1 Millstone 2 Shearon Harris 1 & 2
Commanche Peak 1 & 2 Millstone 3 Surry 1 & 2
Diablo Canyon 1 & 2 Monticello Susquehanna 1 & 2
Dresden 2 & 3 North Anna 1 & 2 Vogtle 1 & 2
Farley 1 & 2 Oconee 1, 2, & 3 WHP 2
Fermi 2 Palisades Wolf Creek
Grand Gulf 1 & 2 Palo Verde 1, 2, & 3 Zion 1 1 2
Hatch 1 & 2 Perry 1 & 2
Hope Creek 1 Prairie Island 1 & 2

8. Forty-one reactors acquiring plant-referenced simulators:

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

ANO 1 Millstone 1 Summer 1
ANO 2 Nine Mile Point 1 TMI 1
Brunswick 1 & 2 Mine Mile Point 2 Turkey Point 3 & 4
Callaway 1 Peach Bottom 2 1 3 Vermont Yankee

.

Catauba 112 Pilgrim 1 Waterford 3
'

Connecticut Yankee Robinson 2 Watts Bar 1 & 2Cook 1 & 2 Shoreham WNP 3
Einna St. Lucie 1 & 2
Maine Yankee South Texas 1 & 2

2. Eight reactors that have under consideration or have stated an
intent to build eight plant-referenced simulators regardless of
new regulations:

Crystal River 3 Indian Point 3 Oyster Creek
Davis Besse Rancho Seco TrojanFitzpatrick San Onofre 1

13
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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

- _ .

8. BWRs, Six operating reactors:

Big Rock Point Duane Arnold Quad Cities 1 & 2
Cooper Lacrosse *

C. HTGR

1. One operating reactor:

Fort St. Vrain

.

14
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(a) Require team performarce.
(b) Have an associated timi criticality, or
(c) Are important to safety. Such devices may include written and/or

oral tests, part task and/or concept simulators, etc.

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

Once every year (as a saximum) the licensee would be required to re-
certify the simulator, device (s), or system to the NRC, and the NRC would
perform a re-analysis against the requirements of 10 CFR 55.45.

3.2.3 Operator Licensing - Written Examinations (Alternative B)

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 knowledge, 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 INP0 accreditation and the Commission
Policy Statement on Nuclear Power Plant Personnel Training and Qualifi-
cation.',

The changes described 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) Setter assurance that the test as a whole is a balanced sample of
important skills and knowledge.-

The results of this alternative would be:

(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 public).

(2) An improvement in the ability of examiners to use written examination
results to justify denial (or issuance) of an reactor operator (RO)
or senior reactor operator (SRO) license.

15

|

- . _ _ . . - - _ - - - - - -. - _ - - -.-



1
l

. .
,

* f
.

.

1

This alternative could not be completely implemented until performance- I;
'

based training programs have been implemented for licensed operators (es-
timated to be January 1987); however, in the interim, the content of'

written examinations would be made more p6rformance 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 (sWee as
Alternative A). Based on the input of the Regional Administrator, LER
history, Systematic Assessment of License Parformance ($ ALP) evaluations,
recent operator licensing and requalification examination results, and
training program accreditation, the staff would select facilities to
visit. During these visits, the staff would have several options
available to evaluate the strengths and weaknesses of the faci.lity
requalifi:ation program. Among these options are: (1) substitute an i

NRC-developed examination or section of the examination for the
facility-developed examination;
(2) conduct NRC oral / simulator examinations of the candidates; and/or
(3) observe facility-administered oral / simulator examinations on suoject
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 ma:le 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-
administered portions of requalification examinations would be of the same
type and format as facility requalification examinations.

*

Other alternatives for NRC administration of requalification exacinations
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 offering greater benefits. The primary
alternative in this group was relicensing on a periodic basis. For this
approach, NRC licenses would be valid for a period 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
conjunction with the scheduled 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 recomended
approach.

16
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I3.2.5 Operator Licensing - Other Changes
|

For purposes of the regulatory analysis, codification of existing prac-
tices now contained in NRC Regulatory Guides. NUREGs, or generic letters
to facility licensees are assumed to have neither cost nor benefit impact.
The proposed regulations include 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
55.51(b) Issuance of Licenses.

.
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4.0 CONSEQUENCES l

In the cost-benefit analysis, Alternative A (no action) is used is the
baseline case. The incremental costs (impacts) and benefits (values)
associated with Alternative B (regulation changes) are determined relative
to this baseline. Benefits are terms that support the NRC goals of
provision of safety. The pristcipal benefit to be considered will be the
public exposure (person-rem) avoided that is associated with potential |accidents. The principal costs will be industry and NRC implementation
and operating costs incurred. Other benefits and costs (e.g., routine and.
accidental occupational exysure avoided, property loss avoided) will be
considered. Benefits and costs can have either positive or negative
algebraic signs. For benefits (values), improvements in meeting NRC goals
are positive; for impacts,' increases in costs are positive. A ;

value/ impact ratio is calculated for Alternative 8 following the guidance
of Office of gclear Reactor Regulation (NRR) Office Letter No.16
(Revision 1). This ratio is a measure of the total net safety value <.

of each alternative in terms of public dose avoided (person-rem) raticed
to total NRC and industry costs ($ million). Summary tables of all ,

'

benefits and costs are provided.

4.1 Benefits and Costs

4.1.1 Safaty Importance (Public Risk Reduction) i

All probabilistic risk assessment (PRA) studies completed to date,
including WASH-1400 (HUREG-75/014), indicate that human error is a major
contributor to risk from nuclear power plants. This conclusion is
supported by industry operating experience, which shows that 38 percent of
precursors to potential severe core damage accidents involved human
error. However, these PRA studies (Potash et al.,1981) have also
identified that:

(1) Human reliability is more difficult to model and quantify thn
equipment reliability, and

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

Given these limitations. PRA studies still prove the best available way to
link % man performance to reactor safety and, therefore, were used in
quant;fying the benefits of the improved human performance expected
through implementing Alternative B. The methodology used was developed by
Pacific Northwest Laboratory (PNL) for the NRC to quantify benefits aIciated with specific safety issues and is described in NUREG/CR-2800.go-

19
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For issues related* to personnel performance, the methodology involves the
following steps.

.

1

(1) Estimate the improvement in human performance, as measured by a
reduction in error rates, resulting 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 public i

risk before and after the safety issue implementation (accidental l

exposure avoided) is the benefit of the issue.

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

(1) Written and Oeeratina Examination Chances. 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 HRC examiners to discriminate
between acceptable and unacceptable operator performance. Two types
of errors can be made when using any examination instrument to
discriminate between acceptable and unacceptable performance. The
first type of error is to reject (fail) an individual when that
person's actual performance is acceptable (a Type I error). The
second type of error is to accept (pass) an individual when that
person's actual performance is, in fact, unacceptable (a Type II
error). Type I errors do not have an impact on safety, but Type II
errors have a safety impact. The proposed o
oggrating examination changes (NUREG/CR-1750ggrator written andand PNL-4682, Rev.
3 ) should provide greater test validity and, therefore, help
reduce Type ! and Type II errors. By reducing Type !! errors, an
overall improvement in licensed operator performance can be expected,
hence, contributing to overall human error rate reductions. The
magnitude of these reductions was estimated as follows:

|
1.

(a) Writ _tinexaminations. 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 B
would reduce Type J errors by 2 percent (i.e., a 2 percent
decrease in the failure rate) and would reduce Type !! errors by

. 1 percent (i.e., a 1-percent increase in the failure rate). If
the baseline failure 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 I errors and a 1-percent increase due to a
reduction in Type II errors). With respect to Type II errors
(passing individuals who should have failed), it is assumed

20
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that these individuals are 09.ts failed on the basis of the oral or
operating tests (e.g., they are issued a license). It is further l

assumed that there is a direct relationship between the reduction I

in Type II errors and a reduction in operator performance as i

measured by operator error rates (e.g., .a 1-percent reduction in |
Type II errors will result in a 1-percent reduction in operator i

error rates). The lower bound estimate of error reduction is
0.5 percent, with an upper bound of 2.0 percent.

(b) Operatina Tests. Operating tests administered as provided by
Alternative 8 should reduce the number of Type !! errors because
"a simulator 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
candigtes who have already acquired the job performance require .

In developing an estimate of the percentage of Type IIments
errors for simulator. examinations, examination failure rates for
the period from July 1,1982 to December 31,1982 (which includes
only plant-refarenced simulator examinations) were reviewed. The
average percentage failure rates for the three examination types 1

are shown below:

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

The 5.3-percent plant-referenced simulator examination failure
*

rate shown above can be used as the upper bound for the Type II
error percentage for licensing examinations given without a I

simulator examination since scme Individuals who failed the
plant-referenced simulator examinations also failed the written
and/or oral exasinations. A best estimate of the percentage of
Type 11 errors for licensing examinations without plant-
referenced simulator examinations is assumed to be 2 percent with
a lower bound of 1 percent.

In order to use these Type !! error percentages to quantify
safety improvements, it is first necessary to convert these
percentages to operator error percentage reductions. It was I

,

assumed that there is a one-to-one relationshf y (e.g., a !

1-percent Type !! error percentage decrease re tults in a |
1-percent decrease in operator errors). Througc the procedure |
described below, the operator error reductions are translated to

|reductions in public risk through PRA consequence Ndels. '

(2) Recualification Examin.ation Chances. Alternative B provides, on a
continuing 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 identify and improve any weak individuals or
weak facility programs. For this reason, it is expected that the
benefits from both alternatives will be equal.

; 21
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(3) Other Prooosed Chances. It is assumed that the safety effects of
the other changes that are a part of this package are either included|

i in the safety effects discussed above (e.g., associated Regulatory
Guides) or that their safety effects are relatively small compared to|

the effects above and thus they can be ignored for purposes of theanalysis.

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 augmated performancemeasurement system for control room simulators used two test groups
(experienced requalification operators and inexperienced cold license
trainees). The error rate of the experienced requalification group was ;

'

42 percent less than that of the inexperienced, cold-license trainee
group 25 In a similar manner, Oak Ridge National Laboratory conducted astudy to provide a data base to support de'velopment of criteria for
safety-related actions by nuclear power plant operators. The results of lthis study indicated an error of omission rate for licensed operators 29
percent lower than the error of omission rates of trainees. In Table 3 8
of NUREG/CR-1278, ' Handbook of Human Reliability
Nuclear Power Plant Applications - Final Report,"galysis with Emphasis onSwain and Guttmann
estimate a 50 percent to 90 percent decrease in human error probabilities
(HEPs) as a result of frequent practice of the appropriate responses to
potential emergencies or other abnormal situations.

The public risk reduction potentially achievable through Alternative B is
estimated using the procedure developed in NUREG/CR-2800 and further
refined in 'Eginating the Public Risk Reduction Affected by Human FactorsImprovements' Bis procedure advocates the use of existing.

risk / reliability usessments for specific nuclear
the public risk reduction potentially achievable. power plants to estimateThe procedure has been
used in estimating the public risk reduction for human factors relatedissues as part of tha
by PNL for WREG-0933.gioritization of Safety Issues Project' conductedA detailed description of this procedure is
presented in MIR5G/CR-2800 and is not reproduced here. As part of its
efforts, PNL hat soveloped curves of estimated changes in major core-melt
frequency (AF) u tsus percent human error rate reduction and estimated
reduction in public risk (6W) versus human error rate reduction. In these

22
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calculations, Oconee 3 and Calvert Cliffs 2 were chosen to represent
pressurized water reactors (PWRs) and Grand Gulf 1 to represent boiling
water reactors (BWRs).*

The "PWR Average' values shown in Table.c 4-1 and 4-2 were developed from
Supplement 1 to NUREG/CR-2800, page 2.lti9, by taking the average base

melt probability (F) for the 10 PWRs for which riskfreliabilitycore
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 by gsing the average dose factor for Oconee agd CalvertCliffs ** (3.2 x 10 ) and multiplying this times F (13 x 10' to
obtain a total 'PWR Average' baseline risk value of 576 person-rems /ry.
.The \W and AF values for the 'PWR Average" were determined by taking the
average rate of change for Oconee and Calvert Cliffs (from Tables 4-1 and
4-2) times the baseline W and F values.

'

The Grand Gulf baseline core melt probability per reactor year (3.7 x |10-5) was consi(ered sufficiently representative of
value of F in Supplement 1 to NUREG/CR-2800 (6 x 10'ghe average BWRry)
Gulf AW and AF values of the PNL report of September 1983 gat the Grandwere used
without modification to represent BWRs.

*In NUREG/CR-2800, Oconee was the 'repres'entative plant' selected.
Subsequently, in PNL's Draft Report ' Estimating the Public Risk Reduction
Affected by Htata Factors Improvements,' September 1983, the Oconee
results were compared with Calvert Cliffs (PWR) and Grand Gulf (BWR)
results to confirm that the Oconee results were representative. It has
been suggested that more recent PRA studies (e.g., NRC Interim Reliability
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 Cliffs and Grand Gulf, and the effort to conduct such an
analysis is substantial. Therefore the RSSMAP PRA results represent the
best currently available data.

**The dose factor is the ratio W/F. 5 = rom Oconee the dose factor. (from
F

25 6Tables a-1 and 4-2) is 207/8.2 x 10'
Cliffs, the dose factor is 7620/2 x 10'3 =x 10 .Fgr Calvert

3.8 x 10 . The average jof these dose factors is 3.2 x 10
|

|

|

,
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Alternative B Public Risk Reduction

To determine the AWpyg and SWBWR values to be used for the analysis,
curves were fit through the PWR average and BWR (Grand Gulf) SW values for

|

,

10%, 20*. and 50*. reductions in operator error rates of Table 4-1 (it
should be noted that the base case value of W shown in Table 4-1 cannot be i

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 (SWtot 1) in person-rems, the PWR '

and BWR per-reactor-year estimates must be muitiplied by 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 :

OWTotal = HPWR x TPWR X OW + NSWR x TBWR X OWBWRPWR

where i

l

aW Total public risk reduction in person-rems.
To+al = Number of affected reactors,A =

iT = Average reactor lifetime after implementation of proposed
changes,and

dW = Per-plant public risk reduction in person-rems per reactor
;year. '

T was calculated assuming a 4-year implementation period (see Section 6.1
for a discussion of the implementation schedule) and he average remaining
reactor lifetime calculations of NUREG/CR-2800. T yg as calculated topbe 24.5 years and TBWR 23 years. Per-plant public risk reductions for
PWRs and BWRs were ootained from the Table 4-1 results of the PNL model.

24

. _ . . .-. . . - _ . .- . . - - . . - _ . . _ - . - _ - - - . - . - ,- .- -



|

. .

. .

TABLE 4-1

CHANGE IN PUBLIC RISK REDUCTION (.1W) i

VERSUS OPEPATOR ERROR RATES *

AW (person-rem /ry) |
REDUCTION IN OPERATOR !

'

BASE CASE ERROR RATES
VALUE OF W <

PLANT (person-res/yr) 10% 20% 50% !

Oconee 207 9.2 19.1 48.1 ,

(4.4)** (9.1) (23.2)
|

Calvert 7620 230 460 1370 1

Cliffs (3.0) (6.0) (18.0)
1

PWR Average 576 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) (15.5) I

..

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

** Values in parentheses ( ) are the percent change from the
base case.

25-
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TABLE 4-2

CHANGE IN MAJOR CORE-MELT FREQUENCY (dF)
VERSUS OPERATOR ERROR RATE 5*

.1F (core melt probability /ry)

REDUCTION IN OPERATOR
BASE CASE ERROR RATES
VALUE OF F
(core melt

Pt. ANT prcbability/ry) 10% 20% 50%

Oconce 8.2 x 10-5 3,7 x go-6 1,1 x to-5 1.9 x 10-5
(4.5)** (13.4) (23.7)

Calvert 2.0 :: 10*3 6.1 x 10-5 1.2 x 10~4 3.7 x 10-4
Cli ffs (3.0) (5.0) (18.1)
PWR Average 1.8 x 10-4 6.8 x 10-6 1.9 x 10-5 3.8 x 10-5

(3.8) (9.7) (20.9)
Grand Gulf 3.7 x 10 5 2.7 x 10-6 4.1 x 10-6 5.8 x 10-6
(BWR) (7.2) (10.9) (15.6)

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

** Values in parentheses ( ) are percent change from the base case.

l

I

.
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Shown below are the .1W and N values that apply for the calculation of
OTAL'

Written examinations (1-percent error reduction for all plant units)

AWPWR = 2.3 person-rem /ry
,

.\WBWR = 3.8 person-rem /ry

NPWR = 84 units

NSWR = 41 units

$ ritten Tests = 8316 person-rem

coeratino Tests (2-percent error reduction for affected plants)

AWPWR = 4.3 person-rem /ry

SWBWR = 6.7 person-rem /ry

NPWR = 22 | !

(See Section 4.1.2.1 for the basis for these numbers) |,

NBWR * 13 i I

OW0perating Tests = 4320 person-rem

Therefore, 4WTOTAnearest thousand.L = 12,636 man-rem or 13,000 man-rem, rounded to the

Using the upper and lower bound estimates on page 21 (2-percent and
0.5-percent for written examinations and 5.3-percent and 1.0-percent for
operating tests) the upper and lower bounds for AW
7,000 man-rem, respectively.* TOTA (are25,000and

The AF values for Alternative 8 are calculated both for those plant units
that are maximally affected (both written examinations and operating
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 in 4W

t the 90-percent
confidence interval lome bound is about 0 person otal, d the upper boundrem an
is equal to the total risk.

.
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Maxhally Affected Plants (affected by both written examination and !
operating test changes) l

For these plants the expected reduction in operator error rates is !
3-percent (1-percent for written examinations and 2-percent for operating
tests). Using Table 4-2, estimates of values of AF.for PWR's and SWR's
can be made for a 3-percent reduction in operator error rates. These
estimates are shown below.

.1FPWR = 2.8 x 10-6 core melts /ry

.1FBWR = 1.1 x 10-6 core melts /ry

Plants Affected by Written Exam Chances only
i

For these plants the expected reduction in operator error rates is
1-percent. AF estimates for these plants are:

.iFPWR = 1.2 x 10-6 core melts /ry

.iF8WR = 5.2 x 10~7 core melts /ry

As was done for AWTOTAL, a value of AFT 0 TAIhe calculated by combTning the AF valuws a5ov(core melts per year)cane and using the same values
for N and T as were used in ca1gulating 4WTOTAL. Therefore the best
estimate of AFT0TAL = 1.7 x 10' core melts per year.

t

4.1.2 Cost Estimates t

This section addresses the industry and NRC implementation and operating
costs associated with the proposed operator licensing changes described in
Section 3. These costs are discussed individually in this section and
include the following: ,

1.

(1) Industry implementation costs associated with the acquisition of
simulation device *,.

(2) Industry operating costs

(a) Simulation device operation (required for operating test admin-
istration)

4

e
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(b) Operating cost savings due to some assumed improved plant avail-
ability due to reductions in operator error rates

(c) Operating cost savings due to fewer licensing examinationfailures

(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 i

examinations

(3) HRC costs

(a) Implementation costs

(b) Operating costs.

All costs in this analysis are expressed in 1985 constant dollars; that
is, no r.331 incrgase in costs are assumed over time (i.e., nothing above
infl ation) . Thus, the discount factors used in the cost analysis are todiscount future costs for expected inflation.

4.1.2.1 Industry Implementation Costs

As discussed in Section 3.2 (description of Alternative B), plants that
are not the reference plant for a simulator would have three choices for
satisfactorily fulfilling the plant simulation device requirements foroperating examinations:

(1) Acquire a plant-referenced simulator that meets Regulatory Guide1.149 intent, or

(2) Use a simulator that conforms with Regulatory Guide 1.149 guidance
and has been demonstrated to be suitable for use by the plant in i

accordance with the Appendix of ANSI /ANS 3.5, or |
'

!(3) Substitute any device, system, or combination of devices that would
enable the licensee to meet the requirements of 10 CFR I

55.45(b) andthat would be approved by the NRC.

The first choice (acquire a Regulatory Guide 1.149 plant-referenced
simulator) represents the upper bound for simulator acquisition costs
associated with Alternative 8 if all affected plants elect to acquire
Regulatory Guide 1.149 plant-referenced simulators.

The second choice
(either acquire Regulatory Guide 1.149 plant-referenced simulator or use
another ANSI /ANS 3.5 simulator referenced to a different plant, but
demonstrsted to be an adequate alternative examination device) represents
the best estimate for Alternative 8 simulator acquisition costs since a
subset of the affected plants can avoid costs of acquiring a plant-
referenced simulator through this option. The third choice
any device, systes, or combination of devices shown to be an(substitute'

adequate
altarnative) represents the lower bound for simulator acquisition costs if

29,
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it is tssumed for the purpose of this regulatory analysis that the cost of
procuring these alternative training and examination devices'would not
exceed the cost for a plant-referenced simulator.

The industry costs to acquire these simulators, including construction of
ia training facility and simulator course development, have been calculated

by PNL for the MAC as part of a 'Oraft Regula
Requirement for Plant-Referenced Simulators' gry Analysis of a Proposed. The cap tal cost
estimates of major simulator vendors for a simulator that will meet the
A tSI/ANS 3.5 Appendix criteria ranged from $7.5 to $10 million. The best
estimate of the cost of a simulator was $8.5 million. 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 square 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 dgect costs. These percentages were obtained
from a plant design handbook, and from utility feasibility studies,'

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

Table 4-3 contains a sumary of the best estimate implementation costs persimulator, which su to $10.75 million.

The upper Lound of total industry implementation costs for these
simulators is based a the assumption that all affected plants elect to
acquire Regulatory Guide 1.149 plant-referenced simulators and all
existing simulators that need modifications to satisfy Regulatory Guide1.149 criteria are upgraded.

iiith respect to acquiring new simulators, there are potentially 13 nuclear
power plant units affected (see Table 3-2), but it is estimated that only
6 simulators will be needed because some of the facilities are co-located
and have nearly identical operating characteristics and control rooms
(e.g., Point Beach I and 2) or because of probable waivers in
consideration of plant age, size and
Assuming that the implementation cos/or operating characteristics.ts were uniformly distributed over the
4 years beginning in 1985 (1986 was used as the reference year for
discounting purposas), the present value of these 6 simulators is $48.4
million (discounted at 10 percent: discount factor = 0.751). If a
5-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 guidancs provided in Regulatory Guido 1.149 were estimated by
first determining the mm6er of the simulator; that would require
upgrading /modificatie te meet ANS!/ANS 3.5-1981. It was determined that
11 simulators (serving 22 units) were operational before the latest re-
vision of ANSI /AMS 3.5-1901. It was further assumed that these

30
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TABLE 4-3

COST OF INDUSTRY IMPLEMENTATION PER S!MULATOR
,

BEST
ESTIMATE

COST COMPONENTS ($)

DIRECT COSTS

Simulator Equipment 8,500,000
Facility Construction 700,000 |

,

(10,000 square feet 9 $70/ square foot) '

Facility Furnishings 70.000
(10-percent of Facility Cost)

i

Total Direct Costs 9,270,000

INDIRECT COSTS

Interest During Construction 556,000
(6-percent of Direct Costs)

1Engineering & Construction Management 927.000 '

(10-percent of Dirbet Costs)

Total Indirect Costs 1,483,000

TOTAL IMPLEMENTATION COST 10,753,000
(in1984 dollars)

'

11 simulators would require upgrade / modification to meet ANSI
Vendor estimates of the average cost of these upgra/ANS3.5-1981.

des /
modifications for the oldest of these simulators is $2 million to $4
million in 1984 dollars. An estimate of $2.5 million per simulator was
ust1 for calculating the costs of upgrading these 11 simulators. Assuming
these costs are uniformly distributed ever the four years beginning in
1985, the present value of total industry costs for these simulator
upgrades is $20.7 aillion (discounted at 10 percent; discount factor =
0.751). For a 5-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 total industry implementation costs
for simulators, is $69.1 million (10-percent discount rate). For a 5-
percent discount rate, these total upper-bound costs are $76.0 million.
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For determining the best estimate of industry implementation costs for
simulators, it is assumed that some utilities would exercise the option to
demonstrate that a simulator that meets Regulatory Guide 1.149 require-
ments that was not initially referenced to the utlility's plant (s) is
suitable for use by the plant (s) in accordance with the Appendix of
ANSI /ANS 3.5. Based upon industry input, it is expected that 6 facili-
ties would be likely to propose alternative simulators that might besuitable. This would reduce the upper-bound number of new simulators from6 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 by reducing the
upper bound total cost estimate by the costs associated with four fewernew simulators. The best estimate of total industry implementation costs
for simulators is $36.8 million (10-percent discount rate). The 5 per-
cent discount rate costs would be $38.8 million).

Specific cost estimates for the case when some utilities would acquire
satisfactory alternative training and examination devices in lieu of using
acceptable ANS!/ANS 3.5 simulators or acquiring plant-referenced simula-
tors are more difficult to develop because the utility response and tech- 1

nological improvements are not known today. I

However, it can be assumed
fer purposes of this regulatory analysis that the costs of procuring these
Alternative B training and examination devices would not exceed the costsof a plant-referenced simulator.

It will be further assumed that the
aNitional capability for utility flexibility and initiatives provided by 1

this option may result in a 10-percent reduction in the best-estimate ex-
pected industry implementation costs (this 10-percent figure is arbi- i
trary).

This assumption results in lower bound industry implementation !

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

The Alternative B total industry implementation costs for simulators are
summarized in Table 4 4. I

'

4.1.2.2 Industry Operating Costs

Increased industry operating costs as a result of implementing Alterna-
tive B include the folicwing 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) Ooeratina cost savinas_. Includes cost savings due to some assumed
improved plant availability due to reductions in personnel errorrates.

!
Each of these components is discussed separately. Total industry opera-ting costs are then developed for Alternative B.

|
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.

I

ALTERNATIVE B SIMULATOR IMPLEMENTATION COSTS ($ MILLION)

~

10-PERCENT S-PERCENT
COSTS O!SCOUNT RATE DISCOUNT RATE

'

_

BEST ESTIMATE

(Acquire plant-referenced simulator 36.8 38.8
or use acceptable alternative
Regulatory Guide 1.149 simulator.)

UPPER BOUND
.

(Acquire plant referenced simulator.) 69.1 76.0

LOWER BOUND -

(Acquire plant referenced simulator; 33.1 34.9
use acceptable alternative Regulatory
Guide 1.149 simulator or use acceptable
alternative training devices.)

.

Simulator Ooerations

These increased operating costs for simulators apply to the additional
plants that would need to acquire plant referenced simulators (or accept-
NRC,2g1ternative devices).In its draft simulator analysis for theable

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-
lator operating costs are provided in Table 4-5. These costs are an
industry average, 'Aich considers the, 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 to be
associated with the proposed changes. This ratio of training to
examination time is expected to be constant irrespective of whether the
simulator is used by one unit / plant or multiple units / plants.

As discussed earlier under industry implementations costs (Section4

4.1.2.1), implementation of Alternative B is expected to result in an
additional 6 simulators for the upper-bound case (i.e., all affected
plants acquire plant referenced simulators). These total upper-bound
simulator operation costs are discounted over the average plant lifetime
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 = 6.96) is $2.0 million
(6 simulators x 49,600 annual costs x 6.96). For a 5-percent discounc
rate (discount factor = 12.18), these upper-bound costs are $3.6 million.

33 .
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TABLE 4-5

ANNUAL OPERATING COST PER SIMULATOR

BEST
COST ESTIMATE

BREAKDOWN ($)
SALARIES AND BENEFITS

Simulator Supervisor 40,000

Simulator Instructors (3) 105,000

Hardware Technician 27,000
,

Progrnmmer/ software
Technician (2) 58.000

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 Service 4,000

Reproduction Expense 6,000

Expendable Supplies 3,000

Simulator Maintenance 19.000

Simulator Upgrading 54.000
,

Total Facility / Operating costs 128,000

TOTAL ANNUAL OPERATING COSTS $496,000

34
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For the best-estimate case discussed in Section 4.1.2.1 (i.e., acquire a
plant referenced simulator or ase another ANSI /ANS 3.5 simulator shown to
be adequaca), only two simulators are required. The present value
operating costs for the best e:timate casa discounted at 10 percent are
$0.7 million. For a 5-percent discount rate, these best-estimate costs
e.re $1.2 million.

Specific operating cost estimates for the lower-bound caso discussed in
Section 4.1.2.1 where some utilities might acquire satisfactory alter-
native training and exataination devices in lieu of using acceptable
AM51/ANS 3.5 simulators or acquiring plant-referenced simulators are more
difficult to develop because the utility response and technological
improvements are not known today. However, for the purpose of this regu-
latory analysis, it can be 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 lower-bound case
(Section 4.1.2.1), an arbitrary 10-percent reduction in the best-estimate
industry operating costs was assumed to account for potential cost
efficiencies of the additional utility flexibility and initiatives
associated with this option. This assumption results'in a lower bound
for industry simulator operating costs of $0.6 million (10-percent
discount rate) and $1.1 million (5-percent discount rate).

Operatino Cost Savinos with Imoroved Plant Availability

A reduction in human errors associated with plant operations and mainten-
ance can logically be assumed to affect plant availability in addition to
the influence on core-melt frequency developed in Section 4.1.1 of this
regulatory analysis (e.g., an error that results in a reactor and turbine
trip can not only cause a transient that requires operation of the reactor
protective system and other systems important to safety, but can also
cause an unscheduled outage). In fact, the connection between human
errors and day-to-day plant availability is easier to conceptualize than
the tie to core-selt frequency. Errors in the daily operation and
maintenance of the plant that lead to less serious 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 availability) that would
result from fewer htman errors. They are:

(1) Utility outage data provided to the NRC,

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

(3) Industry estimates of availability improvements due to improved per-sonnel performance.
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With respect to the utility outage data, a computer printout of all
reported outages during 1980 and 1981 grouped by facility was reviewed.
This review determined that the average total duration of forced outages
attributed to "operational 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 linkage in time and cause between ' operational errer"
and the outage, were categorized in this operational error category by the
facility. The most conson categorization of forced outages was ' equip-
ment failure'; however, for many of these ' equipment failure" forced
outages, the equipeer? failure many have been due to personnel error.
(For example, 'Reactea scramed when main steam line high radiation trip
was reset improperly,' or, ' Scram due to high water level indication which
caused the main turbine 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 Brookhaven National Laboratory (BNL) and
reported in NUREG/CR-2417, ' Identification and Analysis of Human Error
Underlying pp and Yalve Related Events Reported by Nuclear Power Plant
Licensees." The following quotes from NURE6/CR-2417 report BNL
results with respect to LER categorization:

'Although licensees do attribute certain events to personnel
error in the LERs, such attributions were used only as alerting
signals during the analysis. While it is true that the cause I

assignment ' personnel error' - is usually supported by the LER
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 accurately
reflect human error. To illustrate by an actual example, a
remotely actuated valve failed to operate in response to a
signal. On investigation, it was found that the valve stem
was binding because the packing had been excessively compressed
through overtightening of the packing adjust.nent nut. In this
case, the licensee's attribution 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
functioned 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 bw 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 forced outages attributable

36

-- - - _ - . - - - _ _ _ _ - _ _ - _ - - . - - . - - - . - _ - - - - - - _ - _ - -



. _ . .- .- - . - _ -

. .

' '

.
,

to personnel error is 133.2 hours per facility per year (22.2 hours x 6
(LER correction factor)].

The average total forced outage duration per year of 133.2 hours per year
per facility due to personnel error does not include TNI-2 in the statis-
tics. If TMI-2 is included (assuming a 65-percent capacity factor if
TMI-2 were operational), the average total forced outage duration per year
per facility due to personnel error is 218 hours.

To use these forced outaga duration estimates to develop a cost savings
estimate for Alternative 8, the reductions in operator error rates
developed in Section 4.1.1 (1 percent reduction in operator error rates
for all plants due to improved written examinations, and 2-percent
reduction in operator error rates due to improved operating tests only for
he plants that will'obtain a plant referenced simulator or other
appropriate simulation device as a result of Alternative 8) will be used,
along with the outage duration hours above, to calculate the outage
duration improvement expected per year.

Using the guidelines of NUREG/CR-4012, ' Replacement Energy
Nuclear Electricity-Generating Units in the United States',gsts for
the average daily replacement energy cost for the 35 facilities affected
by the operating test reouirements is $300,000 (1984 dollars) while the
average for all 125 facilities is $403.000 per day (1984 dollars). From
this information, annual cost savings due to improved availability can be
calculated both with and without TMI-2.

Annual cost savings = (133.2 hours x 0.01 x 125 facilities
(w/oTM1-2) x $403,000/ day) + (133.2 hours x 0.02

x 35 facilities x $300,000/ day)
= $3.370,000

Annual cost savings = (218 'ours x 0.01 x 125 facilities
(includingTMI2) x $403.000/ day) + (218 hours x 0.02

x 35 facilities x $300,000]
= $5,520,0M

t
.

In the Draft Report 'Estimat
maan Factors Improvements "gg the Public Risk Reduction Affected By

PNL developed a model of unavailability
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 5.6-hour per year improvment in plant availability
associated with a 1-percent reduction in operator error rates and an 11.3-
hour per year laprovement associated with a 2-percent reduction in
operator error rates. Using the approach above this translates into anannua? rst savings of $16,690,000.

Tb m 'owing 9 - roarate way of estimating the cost savings due to in-
,

rea w 6vWab: .). Aggregate data on utility outages maintained by the&. ,e
o e average facility is shut down about 32 unscheduled!. e N e s forced outages .
e.used by personn)el errog, the findings of precursorsTo estimate the percentage of these3.m i m. u '

to etr A e are core damage accidents were used. This study
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reviewed 19,400 LERs that occurred between 1069 and 1979 to identify |
,

'

precursors of accident sequences and the number of precursors that
!involved human error based upon a review of the detailed events. The ihuman errors of interest were errors in operations and maintenance that

significantly affected the precursor event. The percentage of precursors
that involved human error were compared with the percentage of all LERs ,

'

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

Percent of Events
Event Tvot Involvine Human Error

51gnificant Precursors 38 1

All Precursors 36

1979 Safety-Related LERs 29

Assuming that a similar distribution exists between the human error con- I

tribution to safety-related LERs (29 percent) and the human error con-
tribution to unscheduled outages, an estimate of 29 percent of forced
outages caused by human error represents an estimated 9.3 days (32 days x

i

;

29 percent) per year per facility of unscheduled outages. Applying the !estimated 1-psreent and 2-percent reductions in operator 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 i
availability cost sayings due to using this approach are estimated to be

!$6.530,000.

The third source of cost savings data because of improved availability are
industry estimates used in evaluating 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 average capacity factor
(56M hours per year), a 0.5-percent improvenwnt is 28.5 hours (1.2 days)

,

'

and a 2.0-percent imprcvement being 113.9 hours (4.7 days . If,
<

consistent with Section 4.1.1, it 's assumed that 10 perce)nt of the
simulator benefit is due to examinations and 90 percent due to training, j

;

then these improvemen' . result in estimated annual cost savings of,

| $5,990,000 (0.5 percent), $23,960,000 (t.0 percent) and $14,975,000 (1.25percent).

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

Range of Annual Industry Availability
Cost Savinos Estimates

$ 3,370,000 outage data excluding TMI 2)
i $ 5,520,000 outage data including TMI-2) ;
, $ 6,630,000 sggregate outage data) |
| $16,690,000 PNLmodel)

i) $ 5,990,000 0.5% imprevament in capacity factar) |
$14,975,000 1.25% improvement in capacity factor)

4

$23,960,000 2.0% improvement in capacity factor)

|' 38
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The best-estimate value of annual industr,v cost savings due to fewer
forced outages from operator error to be utilized is $6,630,000 with an
upper-bound value of $9,940,000 and lower bound of $3,310,000 (250 per-
cent). Therefore, the present value of the Alternative B cost savings
because of fewer operator errors (discounted at 10 percent over the 24
remaining years of average facility lifetime starting in 1988: discount
factor = 6.96) is $46.1 million with an upper bound of $69.2 million and a i

lower bound of $23.0 million. The present value of these cect savings,
discounted at 5-percent (discount factor = 12.18) are $80.7 million (best
estimate), $121.1 million (upper bound), and $40.3 million (lower bound). {
Industry Cost savinos Due to Fewer Licensino Examination Failures

|
As discussed in Section 4.1.1, changes in licensing examinations to make '

them mord performance-based are expected to reduce examination failure'

rates.

In order to quantify the cost savings resulting from ft.,.r licensing 1'

examination failures, it is first necessary to estimate the number of '

operator licensing examinations to be administered each year. Based upon
utility responses to NRC Generic Letter 83-01 ' Operator Licensing'

Examination $1te Visit," of January 11, 1983, it is estimated that an
average of 11 written examinations will be tdministered per site peryear. The average number of sites is estimated to be 86, which means that
an average of 946 written examinations will be administered per year.
Based upon the discussion of Type I and Type !! ericrs in Section 4.1.1,,

it is assumed that Alternative B will reduce the licensing examinatten
failure rate by 2 percent. This implies 19 fewer examination failures peryear.

-

,

The following asstaptions are made based upon industry practice when a
candidate fails a licensing examination 1

(1) Twenty percent will not be reexamined, resulting in an individual's
receiving an additional 42 weeks of training (including an additional,

examination).
e

(2) Eighty percent will be reexamined, resulting in an additional 12
weeks of training per ir,dividual (including a reexamination).

These assumptions leat' to the follexing calculation concerning the annual
industry resources saved by reducing the licensing examination failure
rate by 2 percent.

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

.

= 158.4 + 182.4

= 347. person-weeks

= 6.6 persen-years.
,
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Converting these resourcs savings to 1984 dollars, a 2 percent decrease in
the failure rate yields an annual cost savings of $660,000,,

i

The present value of these cost savings for the average plant lifetime is
$4.6 million (discounted at 10 percent) and $8.0 million (discounted at
5 percent). Upper and lower bound egtimates are 150-percent values.

1

jndustry Cost Savines Due to Extendino License Exnication,

"

Extending license expiration to six years from the date of issuance from
the current two yects will reduce the administrative burden on theindustry. It is estimated that one person-month of time will be saved per ifacility each year. For 128 facilities and $100,000 per person-year, this
results in an annual industry savings of $1.1 million. The present value

.

of these savings is $7.6 million, discounted at 10 percent (discount-
factor = 6.96) and $13.4 million, discounted at 5 percent (discount
factor = 12.18). Up ;

50 percent values. per and lower bound cost estimates were based upon i

t

Industry Cost $avinas Due to Recualification Examination Chances

Alternative A audit examinations are adminhtered in addition to facility
"

i

annual requalification examinatiota. Based upon an average of g operatcr
ie

audit examinations per site visit (20 percent of 45 operators per site),
'

5 hours per audit examination and 72 sites (in 1984), this is a total of
*

3240 hours of operator time required for Alternative A audit exeminations i

Assuming the number of sites increases to 89 by 1990 and remains constant
'

and that the average remaining Ilfe of these plants is 28 years, then the
,

| 1
average rumber of operator hours required for Alternative A is about 3900hours.

,

If Alternative B were implemented, these 3900 hours per year could be
saved because the NRC r6 qualification examinations would be administered !
instead of utility requalification examinations. This would result in an

!

annual cost sayings for Alternative 8 of $187,500 (in 1984 dollars). Thepresent value of these cost savings is $1.7 million (discounted at
10 percent) or $2.8 million (discounted at 5 percent). Upper and lower
bound cost estimates were based upon 150-percent values I

; 4.1.2.3 NRC Costs

The costs to the NRC will include one-time implertsntation costs, and
;

; continuing operrting costs, including cost savings.
i
'

NRC Imolementation Cost

These costs refer to the effort :*equired by the NR,C to impim9nt the
operator licensing examination changes. Yhe major components of this im- !;

'

piemer.tation effort icelude ths following: |

4

!i

|
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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 better bases
for simulator / alternative device reviews.

(3) Developing performance-based examination itees using the INP0 job I

and task analysis data base and other industry sources, and

(4) Developing an examination data bank where examination items are coded
in a manner compatible with the INP0 data base. .

The simulator reviews are estimated to average 1 person month per review,
i

For these training and sissilator reviews, a plant site with multiple i

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, total costs for
initial training program and simulator reviews are:

1 eerson-enth x 85 reviews x 1100.000 = $0.7 million.
review person-year

In addition to these simulator reviews, it is assumed that two
professional staff years of effort and $0.5 million of contractor support
will be devoted to analysis and confirmatory research to develop better i

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,
5-parcent discount factor = 0.823 . For a 10-percent discount rate, the
present value of these analysis an)d research costs is $0.5 million (($0.7
million) x 0.583 discount factor). For a 5-percent discount rate, the
present value is $0.6 million.

I Calculated costs for implementation must be discountad for the estimated
time period to complete implementation. Inspection preparations
lines, criteria, and workshops) are estimated to require one year (guide-to
complete. For the purposes of discounting NRC implementation costs, it i
was assumed that the majority of simulator reviews would occur during the 1;

period 1995 through 1989. The year 1988 was used as the completion year<

i for the purpose of calculating present value costs,
i
i

: Thus, best estimates for total NRC implementation costs of present value
|dollars are $1.0 million (10-percent discount rate) and $1.2 million:

! (5-percent discount rate).
;

NRC Ooeratine Costs
'

i NRC operating costs refer to the effort required by the NRC to review, on
a continuing basis, compliance with regulations / guidance. These reviews'

will consist of periodic audits of simulators used in thess programs,:

i

41
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The simulator reviews will ensure that reference plant updates have been
adequately represented on the simulator and confirm the continuing suit-
ability of the device (s)/systea(s) used for each plant's operator
licensing operating tests. .

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

o simulator / alternatives device (s) audits,
o Operator requalification examination changes,
o Licensing examination failures, and
o 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 cos.t of these annual audits for all85 training programs is:

0.5 eersen-months x 85 audits x 1100.000 = $0.35 million.
audit person-year

This total annual cost of these training and si:nulation reviews of $0.35
million must be discounted ever the remaining average plant life with the
operator licensing examination changes implemented. This time period was
calculated previously as 24 years. The 10-percent discount factor is 6.96
and the 5-percent discount factor is 12.18, assuming 1988 as the
implementation year. The best estimates for NRC operating cost for these
training and simulation audits are $2.4 million (10-percent discount rate)
and $4.3 million (5-percent discount rate).

MRC Recualification fxamination Cost Savinos

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 operational in 1984(72
sites). By 1990 (een almost all planned facilities are scheduled to be;

operational), the number of sites is estimated to be 87; which is assumed
to increase NRC resource needs for Alternative A to 18.5 PSY.

lo estimate NRC resources for Alternative 8 the folicwing assumptions are
: made:

(1) The NRC will administer Alternative 8-type requalification examina-
'

tiens to 50 percent of the utilities in each calendar year.

(2) One full week cf 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 being examined at
each utility.

42
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(3) Each operator selected would be ad51nistered a full requalification
examination by an NRC examiner, i

1

Based upon the above assumptions, it is estimated that NRC resources of
10.5 PSY would be required in 1984, increasing to 13.0 PSY by 1990. The |

average annual decrease in NRC resources required for Alternative B
(relative to Alternative A) is 5.0 PSY, which equates to $500,000 per year
(in 1984 dollars)*. The present value of these Alternative I requalifica-

'

tion examination savings over the average facility lifetime of 28 years is
$4.7 million (discounted at 10 percent discount factor = 9.31) and $7.5 imillion (discounted at 5 percent; discount factor = 14.9).

MC Cost Savinas Due to Fewer Licensino Examination Failures

once the performance-based examinations are implemented, there will be no
additional operating costs. There may be some improved efficiencies'

resulting from having the system in place, but 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 licensing examination failure
rate. As described earlier in Section 4.1.2.2 (Industry Operating Costs),
it is estimated that an average of 19 fewer examinations would be

1administered each year because of this reduction in the examination
failure rate. Given that an average of 6 examiner days are required per
examination for preparation, administration, and scoring, the total NRC

iOLB resources saysd 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 lifetime is $0.2 million (discounted at
10 percent) and $0.5 million (discounted at 5 percent)

,

'

t

MC Cost Savines Dqt to Chance in License Exsiration
|

It is estimated that extending license expiration to six years from the
current two years will reduce NRC staff review and administrative require-
monts by 2.5 PSYs per year, or $250,000 per year. The present value ofi

! these cost savings, discounted at 10 percent is $1.7 million, and $3.0 i

million, discounted at 5 percent.

'1t is recognized that all or part of these 'NRC o,Mrational costs' will*;
'

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 not effect on

4

any cost / benefit presentation is unchanged no matter how these costs are,

grouped.<

I l
:

I
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MRC Total Cost

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

|

+ $1.0 million (implementation) |

+ $2.4 million (simulator reviews) - $4.7 million (requalification
examination cost savings) - $0.3 million (cost savings due to fewer ,

failures) - $1.7 million (cost savings due to changes in license
expiration)

m $3.1 ulllion, total NRC cost savings.

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

Total NRC cost savings assuming a 5-percent uscount rate are $5.5
;sillion, with an upper bound savings of $8.3 million and lower hund
1sayings of $2.8 million.

,

4.1.3 Value/Imoact Ratio

followingyhe guidelines of HRC Office Letter No.16 (Revision 1) of March !14, 1983, the value/ impact ratio of total safety benefits (in terms of
person-rems of public dose avoided) related to total costs
NRC implementation and operating costs) was used as a measur(e forindustry and :

'

comparing Alternatives A and B. The total safety benefit in terms of
public risk reduction is obtained from Section 4.1.1. Total industry
implementation and operating costs are obtained from sections 4.1.2.1 and4.1.2.2, respectively. Total NRC cost savings were calculated in Sec.tion 4.1.2.3. Figure 4-1 sumarizes these costs. These inputs result in ;

the following value/ impact ratios for a 10-percent discount rate: ,

i

Alternative 8 I

Public Risk Total Value/Reduction Costs Impact
4, foersen-remi (i million) Ratio I

Best Estimate 13,000 (25.8) *

Upper Bound 25,000 (24.0) *

Lcwer Bound 7,000 2.0 3500

I

|

*For there cases there is both a positive public risk reduction and 4

negative costs (e.g., cost savings) projected for Alternative 8. |
!Therefore the value impact ratio is said to be ' negative'. The value !

"

impact ratio in these cases might also be considered to be infinite, i

because there is a positive benefit at no net cost to the industry or the'

NRC (in fact, a net cost savings is estimated).
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COST ($ million)
!

*

8EST UPPER LOWER
COST COMPONENTS ESTIMATE BOUNO B00HO

Industry laplementation Costs :

!- Simulators 36.8 69.1 33.1 '

Industry Operating Costs !

I- Simulators 0.7 2.0 0.6 |- Operating Cost Savings Due to
|Improved Plant Availability * (46.1) (69.2) (23.0 !- Initial Licensing Exam Changes 4.5) (5.9) (2.3- Extending License Expiration 7.6) (11.4) (3.8 i

- Requalification Exam Changes 1.7) (2.5) (0.9 |
MRC Costs.

- Implementation 1.0 1.5 0.5- Operation (4.31 (6.51 (2,21
:

TOTAL COSTS (HET) (25.8) (24.0) 2.0
|

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

Figure 4 1.
Summary of Alternative I Costs (10-percent discount)

i,

|
|

|

|
|

|
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4.1.4 Special Considerations
I

calculate value/ impact ratio, that are important for understanding the totalThis section addresses those considerations, other than the parameters used to
1

benefits and costs associated with implementing Alternative B.
siderations include quantifiable terms such as avoided occupational exposureThese con-

(accidental and routine), public and on-site property damage avoided, andother considerations of a qualitative nature. i

Each of these considerations isdiscussed separately, :

i4.1.4.1 Avoided occupational Exposure (Accidental)

A methodology for calculating avoided occupational exposure from accgents 'wasdeveloped in NUREG/CR 3568 'A Handbook for Value-Impact Assessme".t.'
This approach estimated the avoided occupational exposure from accidents as
the product of the change in total core-melt probability (M) and the !

occupational exposure likely to occur in the event of 1 major accident. )result is calculated as: The

DT0A = T x M Total (010 + DLTC)
where:

i
D
T0A = Total avoided occupatier,al dose (person-rems),

TotalAverage change in core melt probability for all affectedT = Average reactor lifetime after implementation of the alternative,.1F

reactors per year,
D IO = 'Imediate' occupational dose
LTO = Long-ters occupational dose (pe(rson-rems)s), and

person-remD
.

The value of M
TOTAL was calculated in Section 4.1.1, and is 1.65 x 10-4

core melts per year, which is the total averatie annual change in the core
melt probability for the 125 plant units that are assumed to be in operationfor this analysis.

and during the tweediate sanagement of the emergency.The imediate occupational exposure (Dgo) occurs at the time of the accident
discussed in MJRE6/CA 3568 was used to arrive at values for 0The TMI experience

!

collective dose of 1000 person reas could be attributed to th4 accident and10 A

was used as the best estimate for 0"0An upper bound is estimated by
estimate for collective dose as 4200 persons-remassuming that the average dose rece"ved at TM! is 4.2, giving an upper boundj

i

used to indicate the case where no increase over.A lower bound of zero is
the normal occupational doseoccurs. l
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Hence, Djo is given by:

Ogg = 4200 persen rems ((upper bound)1000 person rems best estimate)
=

0 person-res(lowerbound).=

The long-term oc:upational dose (D1TO) was also taken from NUREG/CR 3568
and is based on a study of decomiistoning a reference light water reactor
(LWt) following a major less-of-coolant accident (LOCA) in ch the
emergency core cooling system (ECCS) is delayed in starting All fuel
cladding is assumed to rupture and there is significant fuel melting and

!core damage. The containment building is extensively damaged and
contaminated. In addition, the auxiliary building undergoes some
contamination. The estimated occupational radiation dose from cleanup andrecovery is 20,000 person rems. An upper bound of 30,000 person-roms and
lower bound of 10,000 person-rems were estimated by the authors of thestudy. Hence, OLT0 is given by:

0.T0 = 20,000 person-rems best estimate
upper bound { )

1
= 30,000 person-rems4

i= 10,000 person roms lower bound .

Completing the calculations for total avoided occup4tional dose (D
for Alternative 5 yields a best estimate of 100 man-ren with an upper)T0A '

bound of 200 person-rems and a lower bound of 0 person-rees, |
t

4.1.4.2 Avoided Occupational Exposure (Routine)
1

Since Alternative 8 involves improving operator performance, nc increase
in occupational dose will result from implementation. However, r,

potential exists to reduce occupational dose during annual opera. W {andmaintenance as a result of improved performance. This routine m sure
;

reduction was based upon PNL's expert panel estimates developed during its
prioritization review of TN! Action Plan Item I.A.2.2, '$afety IssueResolution. " These estimates are provided in NUREG/CR 2800. Based on the
PNL panel's estimates and an assumed average of 300 to 500 person rees/
reactor year accumulation of routine 6xposure by nuclear power plant
workers (NUREG/CR-2800), a value of 6 person-rems / reactor-year is a best

'

estimate of the potential decrease in occupational dose resulting fromAlternative B implementation. The weighted average T for all PWR and BWR
plants is 24 years. Hence, the Alternative 8 best estimate of total
avoided routine occupational exposum is 18,000 person-reas. Because of
the uncertainty associated with these estimates, an upper bound of +50
percent (27,000 person-rems) and a lower bound of 0 person-rems were .

!assigned.
1

i

a
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4.1.4.3 Public Property

The public property factor is intended to address the monetary losses and
property losses of the public associated with an accident. The value of j
public property damage avoided can be calculated as: .

A

i
Ypp = MT0TAL x Da 1

where: )

Vpp = Value of avoided off-site propery damageAF
T0Tgl Total annual change in accident frequency,, and

G = Generic present value of propery damage cor,ditional on :

release. !
'

The gtimate for Dg was obtained using the results from HUREG/CR- :

2723
and the reconnended application of these in NUREG/CR-3568.

NUREG/CR 2723 study reported off-site property cost for accidents at 91The
j

U.S. sites with licensed reactors or construcWn permits.
The:e costswere based directly on CRAC2 computer code re:ults.

public property damage per event estimates are $1.67 billion (bestThe resulting scaled
,

estimate
million.) with an upper bound of $9.20 billion and a lower bound of $830

These estimates must be discounted for the 24-year period
though 28 after implementation).that Alternative B programs are considered to be in place (i.e., year (T)s4
and the 5-percent discount factor is 12.18.The 10-percent discount factor is 6.96
5-percent discount rate present dollar values for Da re:Henco, the 10-percent anda

,

10% Discount Rate 5% Discount Rate(1 billion)
- (i billion)

Best Estimate 11.62 20.34
Upper Bound

64.03 112.06
Lower Bound 5.76 ;

10.11

ThevaluegfMTOTAL was calculated in section 4.1.1, and is1.65 x 10"
core meTts per year, which is the total average annual I

change in the core melt probability for the 125 plant units that areassumed to be in operation for this analysis.

.
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The estimated total public property damage avoided due to reduced accidentfrequency for Alternative B is:'

10% Discount Rato 5% Discount Rate(1 million) (1 million)
Best Estimate 1.9 3.4
Upper Bound 10.5 18.5

Lower Sound 0.9 1.7

4.1.4.4 On-$ite 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.
The value of on-site property damage avoided can be calculated as

V0P " MTotal x U
where

Vop = Value of avoided on-site property damage, and
U = Present value of property damage conditional on release..M total = Total average annual change in core melt probability for

affected reactors (125 units).

An estimated cost of plantwide cleanup before discounting to present worth
was taken as $1.2 billion. . This is the cost value suggested in NRR office
Latter No.15 (Revision 1), which provides supplemental guidgce for pre-paring regulatory analyses in accordance with NUREG/CR-0058.

This $1.2 billion value is based on TMI estimates. These costs need to bediscounted to 1984 as were the public property costs. Upper and lower
bound cost estimates were the 50 percent values. Hence, the estimated
total on-site property damage avoided because of reduced accidentfrequcacy for Alteinative B is:

On-Site Property Damace Avoided

10% Discount Rate 5% Discount Rate(1 million) (1 million)
Best Estimate 1.4 2.4
Upper Scund 2.1 3.6
Lower Bound 0.7 1.2
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4.1.4.5 other Considerations !

The following quotation from Swain and Guttman's ' Handbook of HumanReliability Analysis with Em
Final Report' (NUREG/CR 1278g) provides a reference point for the dis-asis on Nuclear Power Plant Application -.1

cussion of other considerationstj
!

{"In WASH 1400
,

of NPP personne(p. !!!-64) we judged that the level of trainingl was outstanding. 8ased on our subsequent studies
and on the EPA! review (pp. 18-g to 18-14), it is apparent thatthis earlier judgement should be modified.

We still believe thatthe training of NPP control room operators is generally good, but
there is much room for improvement (Kemeny,1979 .

1

another EPRI report indicated that the training o)f maintenanceMoreover,:

persont.el is quite deficient (Seminara, Parsons, et al.,1979 .
As was that case in the training of military electronics perso)nnel )
in the 1950s, some NPP training courses include much theory that '

i

maintenance, or other hands-on activities.may not be necessary for plant personnel who perform operation,
'

time for training, and with costs between $100.000 andWith limited amounts of
-

-

to train each operator, the elimination of job-irrelevan$200,000
from the syllabus would allow more time for operationally orientedt trainingcontent.
of NPP personnel needs a thorough reevaluation.It is apparent from the EPRI reports that the trainingi

The systems approach to training (SAT) has, during the past 20 years, beenresearched and refined through '
ts use for complex systems in the defense,aerospace, and consunications industries. -

these diverse industries because it has demonstrated an ability totSAT has gained acceptance in
;
;

(1) Identify what training should be provided for specific jobs.
,

(2)
Design and develop training based upon these job requirements.

(3)
Provide objective and measureable ways to determine whether trainees|
have mastered these job requirements before they are working in) their assigned jobs, and

,

!

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

'
,
,
.

Probabilistic risk assessment studios, industry operating experience
major incidents clearly show that nuclear power plant personnel are a, and

,

major contributor to risk and act not only as accident initiators and
<

i

accident propagators, but also as accident mitigators.! Given this
importance of nuclear power plant personnel to public health and safety~i there is a need to subject training and other related human performance,
issues to the same scrutiny and careful decision making undergone for;
structures, systems, and other components important to safety.!
has been demonstrated to provide the necessary effectiveness, accoun$ATThe

2

ability, and control to ensure that adequate scrutiny is provided of howt-
] well nuclear 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 ccmercial aviation industry, the U.S. military services, NASA, and )

ithe maritime industry have thousands of operational simulators in use. Of jthe 125 reactors planned or operational 71 have plant referenced
simulators in operation. Another 41 reactors have plant referenced
si.sulators under construction, Eight more reactors have stated the intent

t

to purchase, or are considering the purchase, of a plant-referenced
i' simulator. This means that only 13 of 125 operational reactois have no !plans for plant-referenceo simulators. When~ probable waivers relative to i

plant age, operating characteristics, or size are considered, as well as
j when similarities among these reactors and other plant referenced

simulators are taken into account, as few as two additional 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 licensees
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 benefit-cost analysis developed in previous sections includes the
j effect that the NRC operating examinations on plant referenced simulators

(or acceptable alternative devices) would have on reducing operator errors
that lead to major core-selt accidents. Another benefit would be the in-
provement in validity of MRC 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 utility can use ;

.

the simulator / device to improve its own internal evaluation of operator '

:

and other personnel competence. The utility can also perform plant-
! specific job and task analyses <ri similar studies with these simulation
i

devices to improve safety and ef ficiency of the operation of the powerpl ant. These devices should also aid the utility in establishing effec-
tive emergency procedures and aid in diagnosing any abnormal or emergency

'

events that may arise in the control room. All of the above benefits are,

in addition to the main purpose of the simulators, which is to train
reactor operators, senior reactor operators, and shift supervisors and4

evaluate their performance, so as to reduce rates of 1perator error.

INP0 has consitted to use a SAT for the development and evaluation of
udustry training programs. INP0 is developing a SAT model called the,

i Training System Development approach, which is specifically applied to the
nuclear pcwer industry. A comitment to SAT is one of the requirements

-

ifor INP0 Training Program Accreditation. :
,

!

|

i

0

|
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It is anticipated that those utilities that pursue and receive INPOaccreditation of their training pro
of this proposed regulatory action. grams will also meet the require.entsIt is further antici j

'

through NRC monitoring of the INP0 accreditation program, pated that,and auditing will be avoided. double reporting

Much of industry believes that training provided to pass the operator !

licensing written examination and training provided to be a competent !

operator are, in large part, independent. By basing operator licensing
written examinations on learning objectives developed from the factitty's
system approach to training Alternative g would serve to unite these two
utility training goals, resu,lting in improved efficiency for the utility's ,training system,

!

i

4.1.5 Sunmary Benefits and Costs !

s

Table 4-6 provides a sumanry of the quantifiable bensfits and costs
associated with implementation of Alternative 8, assumingdiscount rate. a 10-percent
results assuming a 5-preent discount rate, Table 4-7 is provided to permit ccmparisons and show these

'

1

t

Benefits and costs can have either positive or negative algebraic si
For benefits, improvements in meeting the NRC's goals are positive. gns.costs, increases in costs are positive.j For

Hegative parameters are indicated; by parentheses.
The negative total costs shown indicate that for the

assumptions associated with the estimate there is an overall not cost
,

!

alternative implemented. savings for the expected lifstime of reactor operation with the indicatedi

Comparison of the 5 percent and 10 percent !

discount rate tables shows the effect that industry operating cost savingsi
have on total costs since the cost savings are realized during the 24-year '

period.,

i
'

The need for staulator instructors identified by this analysis may result
1

in a shartage of good instructors by the time SAT is implemented.
-

|

constraint may, in the short ters, limit the attainment of the potential
4

This i<

safety benefits and cost savings identified previously.
can be overcome in time if utilities coenit to attaining the neededThis constraintstaffing levels.
program as part of SAT will have a positive effect on expanding thelaplementation of high quality instructor training1

potential entry-level resource base for instructors and, hence, helpi

overeces this constraint.

changes (that the written examination change to develop examinationThe principal constraint with respect to operator licensing examination
1

i

content from plant specific, performance-based learning objectiveO is
based upon the assumption that development of plant-specific learnLng

;

objectives through the systems approach to training is implemented for
;

licensed operator, as a minimum.| *

i
' l

: {
!
1,

;
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TABLE 4-6

$UMMARY OF ALTERNATIVE 8 BENEFITS AND COSTS
(10-PERCENT DISCOUNT RATE ASSUMEO)

.

00$E (person-res)

BEST UPPER LOWER
8ENEFli$ ESTIMATE B0UND B0UND_ _

Public Risk Reduction 13,000 25,000 7,00'

Avoided Occupational Exposure 100 200 0
(Accidental)

Avoided occupational Exposure 18.000 27.000 0
(Routine)

'

TOTAL BENEFITS 31,100 52,200 7,000

COST ($ million)

BEST UPPEA LOWR,R

COSTS ESTIMATE 80UND 80dd0

Industry Implementation CoJts
- Simulators 36.8 69.1 33.1

Industry Operating Costs
- simulators 0.7 2.0 0.6 i- Operating Cost Savings Due to

Improved flant Availability * (46.1) (69.2 (23.0- Initial Licensing Exas Changes 4.6) (6.9 .

- Extending License Expiration 7.6) (11.4 .

- Requalification Exam Changes 1.7) (2.6 .,

'
MRC Costs ;

- Implementation 1.0 1.5 0.5
- Operation (4.3) (6.5) (2.2)

Avoided Public Property Damage (1.9) (10,5) (0.9)
|

Avoided On-Site Property Damage (1.4) (2.1) (0.7) |

l NET COSTS (29.1) (36.6) 0.4

'

|

* Parentheses ir.dicate negative costs (i.e., cost savings). !

.
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TABLE 4-7

$UMMARY OF ALTERNATIVE 8 BENEFITS AND COSTS
(5-PERCENT O!SCOUNT RATE ASSUMED)

:

00$E(person-ren)

BEST UPPER LOWER
BENEFITS ESTIMATE B0UND BOUND

Public Risk Reduction 13,000 25,000 7,000

Avoided Occupational Exposure 100 200 0
(Accidental)

Avoided Occupational Exposure 18,000 27,000 0
(Routine)

TOTAL BENEFITS 31,100 52,200 7,000

COST ($ million)

8EST UPPEA LOWER '

COSTS ESTIMATE B0UND B0UND__
,

9

Industry Implementation Costs 38.8 [6.0 '34.g
- Simulators

Industry Operating Costs '

- Simulators 1.2 3.6 1.1- Operating Cost Savings Due to ,

Improved P1 ant Avallability* (80.7 (121.1) (40.3
.

- Initial Licensing Exas Changes (8.0 12.0) 4.0 ;
,

- Extending License Expiration (13.4 20.1) 6.7 '

- Requalification Exas Changes (2.8 (4.2) 1.4
1

IILC Costs
!- Implementation 1.2 1.8 0.6 i

'

- Operation (6.7) (10.0) (3.4) ]
Avoided Public Property Damage (3.4) (18.5) (1.7)
Avoided On-$1te Property Damage (2.4) (3.6) (1.2) {

i
NET COST 5 (76.2) (108.1) (22.1) |

-

1;

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

, 54
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5. DECISION RATIONALE

All the quantitative decision factort determined in this analysis point
toward a decision to implement training, qualifications, and operator
licensing 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) Value/ispact ratio is negative (positive public risk reduction
und negative not costs (net cost savings)

Qualitative factors that strongly indicated a pe-itive decision:

(a) Reduction of risk to plant equipment or down time due to elimina-:

tion of need to practice on ac:ual equipments

(b) Reducticn of opportunity costs due to elimination of need to travel
to other simulators -

(c) Increased zana9 ment and employee comitment to performance based
'

training and pr.ictice due to simulator relevance and availability: '

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

neering problea-solving, procedures development, and human factors
research:

(e) Increased concar,tration on performance indicators in training and
dr'11s t

(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
,

I

hands on practice to crews before plant equipment can be operated: |
4

(h) Elimination of need for trainees to "unlearn' details related to
| other plant simulators.

;

1 !

i I
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!6. IMPLEMENTATION
.

| 6.1 Schedule of Imnlemntation

For purposes of this regulatory analysis, the fo11cwing assumption was
made regarding the implementation schedule for the.e training, qualifica- |

tion, and operator licensing examination changes: i
;

'

,

;
The operator licensing requalification examination changes would be
implemented inmediately.

(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 been developed. The NRC has requested OMB |
clearancs.) :

This assumption is based both upon the projected availabilit" of generic
task analysis data from efforts underway by the NRC and 'INP0 and upon the
experience of the military and industry in implementing a systematic

'

approach 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 alternttive device (s)/

-

systas(s) or to arrange with another utility er a vendor for adequate i

training time on a ' borrowed" simulator / device / system. ,

'

'

In addition, no attempt has been made to quantify other benefits / cost| savings that may result from implementing Alternative S. Rather, the
following sentences address these items in a qualitative fashion: i

'

(1) There is a widely held industry opinion that training provided to
,

;

pass the operator licensing examinations and training provided to ,

be a competent operator are in a large part independent. Alter-
native t would serve to bring these two utility training goals ,

together. '

!

;
(2) Participation by the utilities in the examination development

process would aid in fostering a more cooperative and positive
relationship between reagulators and industry, much as the FAA has

,
t

'

achieved.
:

5.2 Immaet on Other Recuirements

| Impieaantation of Alternative I should have the impact on other
: requirements shown in Table 61.

!

i

1

i
!

:

! I
'
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TABLE 6 1
1

IMPACT ON OTHER REQUIREMENTS
'

NUREG/CR-0058 APPEM0!X C
,

REGULATORY
AAEA5 OR PROGRAMS

ANALYSIS
POTENTIALLY AFFECTED EFFECT SECTION

NRC regulations Rule / Regulatory Guide 4.1.2.3
development

NRC licensing actions under Initial acceptance review 4.1.2.3review of simulators

NRC Implementation / Enforce- Periodic simulator reviews 4.1.2.3 :ment Program
.

Licensee implementation for Industry implementation costs 4.1.2.1operating facilit'es and (simulators)facilities under construction

size or quality of licensee's Additional staff may be 4.1.2.1staff required for simulator andfacilities 4.1.2.2
.

|

', I

1,

:
I

!
'

!

!

l

,
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ACCESS AUTHORIZ'< TION PROGRAM - FINAL RULE
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VALUE/ IMPACT STATEMENT

PCWER REACTOR ACCESS AUTh0RIZAT:ON RULE

1. FINAL RULE
'

~

1.1 Descriotion

The Commission has amended 10 CFR Part 73 to establish uniform minimum
criteria for granting individuals unescorted access to protected areas and
vital areas at nuclear power plants.

.

1. 2 Backcround of and Need for the Rule

The Commission has long endorsed an industry-run clearance program for
personnel at nuclear power plants and'has relied for this purpose on licensee
adherence to the employee screening guidance contained in American National
Standard Institute (AMSI), "Industrial Security for Nuclear Power Plants"
(ANSI N18.17). This endorsement and reliance is given in Regulatory Guide
1.17 "Protection of MucIsar Power Plants Against Industrial Sabotage," June
1973 and supplementary information published in connsction with amendments to
10 CFR Parts 50 and 73 concerning the physical protection of nuclear power
reactors (42 FR 10836, February 24, 1977).

As a result of a recommendation contained in the final report of the Joint
ERDA-NRC 7ask Force on Safegurds (NUREG-0095) and other factors, the Commission,
in Ma*ch 1377, proposed amendments to 10 CFR Parts 11, 50, and 70 to establish
criteria for determining an individual's eligibility for access to or control
over special nuclear a4terial. As a result of comments received, the Commission
established a hearing board to consider additional oral and written communica-
tions on the proposed rule.

After reviewing the recommendations of the Hearing

\

1 Eaclosure A-5
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'Scarc. tr.e *ommission issuec amencmen s .c its regulations recuiadng that car-
tain incivicuals ce suoject to a fecersi c'earance orogram. T'ese inoiv'cuais

f

incibcec those involvec in the coerstion o' licensac Sa' manu*acturing anc
faerication f acili*.ies using, crocessing, or storing certain cuantities of
special nuclear saterial. In publisning the amencments, the Commission noted

anat nuclear power plants (except for the Ft. St. Vrain Facility) were not I

covered my the amencments, but would be the sucject of a separate rulemaking
action (45 FR 76968, Novencer 21, 1980).

In discussing the question of screening personnel at nuclear power :lants, '

the Hearing Board noted it was "persuaded my the discussion of those who favor I

the use of personnel screening in order to ensure employee suitability and
trustworthiness," and agreed "th'at it is important to assess current emotienal
stabili'ty in any program designed to screen out potential sacoteurs." (Hearing
Board Report, pp. 33, 63. ) The Hearing Board examined the results of a staff

4

survey of existing personnel screening programs at 39 power reactor facilities '

(see Figure 10 and, noting "the disuniformity in privata industry compliance
with screening standards," concluded that "This checklist of varied solutions i

demonstrates the need for a acre explicit stancard than tnat contained in
ANSI N18.17." (Hearing Board Report, pp. 33-34.) The Board noted that, "there

|

,

was general agreement among the par'.icipants that there is a need to have
i

greater uniformity in industry-concucu.c screening programs and that the pres-
ent ANSI N18.17 standard is too vague to accomplisn that purpose." (Hearing
Board Report, p. 65.) Accordingly, the Board agreed with the suggestion made by
several participants that the NRC issue a rule requiring all entities sucject
to the rule to meet specific standards wnien would build upon and improve those
contained in ANSI M18.17, in the conduct of their screening programs. The Henr-
ing Board recommended that the NRC mandata such standards rather than revising
ANSI M18.17, since the latter is issued by indust y anc is not mandatory.
(Hearing Board Report, p. 65. ),

The Hearing Board's, recommencations were acceptec by the Commission in
June 1980 and provide the basis for this action.

I
2. :MpACT ON THE NRC

i

2.1 A codified access authorization program will assure that a uniform accreach
meeting minimum requirements will be applied in screening personnel for

7 ?f "~a 2-i __ ___ _
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unescortec access to crotected areas anc vital areas at cower clants. The Dro-
i .

; ram will provide increasec assurance tnat persons. nose behavioral nistory
or patterns incicate a cotential for committing acts cetrimental to tne Dublic
nealth and safety, would be identifiec before narmful acts were committed.

2. 2 NRC Oevelocmental Imcact

NRC anticipates no significant developmental cost resulting from
this rule.

2.3 NRC Imolementation Imoact
.

2.3.1 The impact on the NRC resulting from the implementation of this rule

will occur in the areas of licensee's Access Authorization Plan review and
additional inspections.

2.3.2 The implementation impact is estimated to be: -

.Existing Sites:

Licensing review and approval of Access Authoriza-
tion Plans (assuming 14 staff-days / plan x 611
plans x $480/ staff-day)

5409.9K

Additional inspection effort (preparation of
.

revised inspection procedures (0.5 man year] and
additional inspector hours (1 man year)) (1.5 man-
years at 124,800/ man year) $187.2K

Total estimated implementation cost to the NRC from $597.1K
the existing sites.

11t is assumed that the orogram will be organized and administered on a
site entner than a reactor unit basis. Information obtained from NUREG-
02^, Volume 9, No. a, April 1985 Licensed Operating Reactors Summary5tates Report Data.

3 Enclosure A-3
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1New Sitas:
*

.f censing review anc acoroval of Acesss Autneri-
:ation Dians (14 staff-cays / plans x 15 plans x

,

5440/ staff cay) 5100.SK

Additional inspection efforts (1.0 man years
9 124,800/ man year) 1124.8K-

Total estimateo implementation cost for new sites
to the NRC $225.62

Total estimated imolementation cost to the NRC $822.7
'

2.1 NRC Coerational Imoact

There are no identified or anticipated NRC operational cost impacts asso-
ciated with this rule. '

3. IMPACT ON OTHER GOVERNMENT AGENCIES

The procosed action will have no significant affect on the FBI (criminal
|

history checks) and the General Services Acministration (military history
checks). The impact on the FBI is judged to be minimal inasmuch as the esti-
sated 11,000 checks per year represent a minimal increase in the nuseer of

|
!

;3asec upon projections of an accitional 15 sites being licensed on average '

within the next 5 years. Although, technically these costs are future orient-:

ec, the imoacts are sufficiently near term that no discounting has been appitec.

|

|
|

a

1

1

i

I

|
*

1

l
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.

criminal histcry checks currently conducted by that agency. The General
*

i

Services Acministration's National Personnel Records Center has indicated that
the proposed military history check would not present an undue burden on their
operations.

4 IMPACT ON INDUSTRY i
'

,

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

The background investigation elements and their associated benefits are:
'

. .

1. True ident'ity - Assures that the individual seeking unescorted access
is not assuming the identity of another,

2. 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 detrimental
to the public health and safety.

3. Educational history - Verifies the individual's training, credentials,
and true identity.

4 Credit history - Establishes financial responsibility and relates to
;

the possibility that the individudl may be subject to coercion.
)influence, or pressure to act in a manner contrary to the protection

of the public health and the minimization of danger to life and property.
5. Criminal history - Determines if the individual: *

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

I'

(b) Has been convicted of any felony or a series of lesser offenses
!

indicating a pattern of criminal behavior; or !

(c) Is a habitual abuser of a controlled substance or alcohol.
: i

Both the psychological tests and clinical interview are for the purpose,

of detecting current behavioral attributes which indicate a high potantial for
committing acts detrimental to the public health and safety or, personality
attributes which, when combined with the expected work environment, could

.

9 g
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I
\

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

The continual coservation program exists to detect changes in an individ-

ual's behavior or emotional condition which could lead to the commission of '

acts detrimental to the public health and safety. The program requires that
individuals exhibiting such behavioral changes be referred to the perVon

responsible for administration of the licensee's access authorization program. i4

!

This person would determine if further referral of the individual to competent I

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 investigation and psychological assess-
ment requirements for persons screened under a published industry standard,,

and provides for licensee acceptance of an access authorization granted under
an approved plan by another licensee.

'

Atemic Industrial Forum subcommittee reviewed cost estimates and the ;

estimates reflect their assessment of impact on the industry. !

i
4.1 Industry Isolementation l*

'

,

|

In generating the cost estimates shown below, the staff did not consider4

the fact that licensees presently have screening programs containing some ele-
ments of the proposed action. For example, 48% 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 behavior observational 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 industry of the proposed program. The staff
has not undertaken such a study due to the large number of staff and licensee!

resources which would be recuired. However, because no credit it given for
industry programs in place to meet their present access authorization standards
(ANSI N18.17), the staff views it's assessments of industry cost reported here
as conservative (high).

:

i

.
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3.1.1 The estimat6c imclementation costs cer existing 1dcensne site is:

3 reparation of tne Acces. Avinori:ation Plan anc
associated ;rocedures (100 person-cays / site x
$480/ person-day) $48K

Training no;assary for implementation of the con-
tinual behavioral observation program ($30K [150

3persons / site x $200/ person [ assumed average

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

[ instructor cost and overhead for 10 training
classes of 15 trainees each)) 534K

<

'

Storage of each individual'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

2 3ft / file x $209.17 storage /f t ]) $9.8K

Estimated implementation costs per existing site $91.8K

Total estimated industry implementation costs for
existing sites (assuming 61 licensed site) $5600K

a.1. 2 The implementation costs per sitei licensed after tne effective
cate of the rule are estimatec to be:

Preparation of the Access Authorization Plan and
associated pectedure (100 person-days / site x
5480/ person-day) 548K -

i
3
ticensee anc contractor supervisors (foremen and aoove).

* Assumed to not benefit from "Grandfather" provision of the rule.
!

|

I
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Training necessary for 1.telementation of the con-
tinual beravioral ceservation orogram (330K

**50 :erscns / site x 5200/:erson Cassumeo average3 '

.

salary for trainees for a 2-cay period]] + 34K
[ instructor cost and overneac for 10 training
classes of 15 trainees each]) $34K

Sackground investigation (assuming an average of
1500 corsons/ site x 5250/ investigation) 5375K

Criminal history requests to FBI (1500 checks x '
513.00/eneck) $19.5K *

.

Review / Grievance process (assuming: direct costs
of $1K/ day, indirect costs of $500/ day, an average
of 2 days /r* !aw, and that 60 persons (or 4% of
all persons being screened) are denied the access
authorization and appeal) $130K

.

Psychological tasting (2 written tests 9 $35/ test
x 1500 persons) (ne grandfathering) $105K

Clinical interview ($100/ interview x 500 persons
(assuming 1/3 of all persons tested require a
clinical interview]) (no grandfathering) $50K

Storage of each individual's access authorization -

file (assuming that the average file size is,

2" thick x 9" hign x 12" wide (1,500 files x
3 30.125 f t / file x 3209.17 storage /ft ]) 539.2K

!

Estimated imolementation cost per site licensed 5850."K
| af ter the effective date of t. a rule and not

] benefitting from Grandfathering -

|

4 .
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Total estimated imolementation cost for incustry
sites licensec af ter the ef fective cate of the
rule and not eenefitting f rom Grandf atnering
(Assuming 15 sites)2,s $12,760K

4. 2 Industry Oeeration

4.2.1 The estimated annual operational cost * per existing licensee site
is:

Maintenance of the Access Authorization
Plan and associated procedures (25 person-days /
site x $480/ person-day) $12K,

Licensee program director and clerical support
($62,400 for program director + $21K for

clerical and support costs) $83.4K

Background investigation for new personnel
(300 persons, assuming a 20% turnover in an

average of 1500 persons / site x $250/ investigation)7 $75K

Criminal history requests to FBI for new personnel
j

(300 checks x $13/ check) $3.9K

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

|Clinical interview for new personnel ($100/ interview x 4

1/3 of new personnel require a clinical interview
(100 people))

$10K
l

3Sasea upon projections of an additional 15 sites being licensed within t e
lnext 5 years. Although, technically these costs are future oriented, the

impacts are sufficiently near term that no disc,cunting has been a::i's:.
59ased upon le85 dollar values.
7 Cost estimate based on informal data received from two private investigative
firms, seven utilitiss, and the Atomic Industrial Forum. i

i
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*nitial trsining of new personnel for tne con-*

*

tirual cosa*<ation orogesm (40 :ersons4/ site x
i

5200/;erson - $1.2X * instructor cost]) 59.2K
;

Refresner training for suoervisors for continual
.

,

ceservation program (150 persons 3/ site x 5100

(assumed salary for 1-day training pericc] + SAK
[ instructor cost]) $19K

Review / Grievance process (assuming: cirect costs
of 51K/ day, indirect costs of 5500/ day, an average
of 2 days / review, and t' tat 9 Cor 0.4% of 1500
emoleyed personnel and 4% of 75 new personnel

being screenec] are ceniec the access authoriza-

tion or have the authorization revoked and
aopeal)

527K [.

.

,

Total estimated annual operational cost per existing site $260.5K
>.

,

Total estimated annual operational cost for the r

industry (assuming 61 sites initially) $15890.5K
,

:

The present value of the stream of cost discountad at a 10% real rate over i

an anticioated life of 25 years is: -
t
:

i,

Present value of the total estimated operational !

tcost per existing site 52365.3K :

'

i

Present value of the total estimatec coerational '

cost for industry for all existing sites $114295.7K
:

|

4. 2. 2 The estimated annual operational costs per future licensee sites |
'

(basec on an assumed accitional 15 sites) is anticipatec to be the same as
cefined in 4.2.1 for existing sites. with the exception of a cifference in the
present worth f actor.

*
,

I
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Total estimatec annual coerstional cost oer future site $260.5<

Total estimated annual operatienal cost for tne

sites licensec af ter tre ef fective cate of tne
rule (assumec to be an acditional 15 sites) 53907.5K

The present value of the stream of cost discounted at a 10% real rate
over an anticipated life of 40 years is:

The present value for the total estimated operational
cost per future site

$2547.7K

The present value for the total estimated operational

cost for all sites licensed after the effective date of
the rule (assumed to be an additional 15 sites) 538215.4K

4. 3 Cost Savincs cue to Recierocity

4.3.1 The estimated operational savings associated with licensees estab-
lishing a reciprocity program for exchanging screening records is as follows:

Utilization of 225 (75% of annual 300) pre-
screened people per site per year at $250.00
per investigation

$56.3

Utilization of 225 prescreened people
,

per site per year at $103.00 per
psychological screening (Test 570 x
225 people + 75 (1/3 of 225) people x

$100 interview] $23.2K

Estimated cost per site to licensees for
transferring of recorcs among licensees
(550 per check X 225 people) - 5 11.3K

11 Enclosure A-5
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Estimatec et savings cer sita per year
$68.2X

istimatec net annual savings 'er ali existing
sites (61 sites) $4160.2K

;

Estimateo net annual savings to sites not I

licensed prior to effective cate of the
*ule (assuming 15 additional sites)

$10235
i

The present value of the stream of savings ciscounted at a 10% real rata
over an anticipated life of 15 years is: *

!

Present value for the estimated sayings per
existing sites

$619.3K

Present value for the estimated savings for
!all existing sites

$37774.6K

The estimated annual savings per future licensee site is anticipated to i

be the same as that for an existing site, $68.2K, with exception of a difference
in the present worth. The present value of the stream of savings discounted
at a 10% real rate over an anticipated life of 40 years is:

,

' .

Present value for estimated savings per future site $667K

Present value for estimated savings for all sites licensed

after the effective date of the rule (15 sites). 510005K |
.

5. SUFMARY OF COSTS

t

5.1 NRC Cost

Imolementation
Sa22.7K

Ccerational i

so

Total NRC cost
$822.7K

,,
. . ..
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5. 2 Incustry 0:sts.

;

Imole entation
Existing Sites

55600K
New Sites

$12760K,

Total imolementation
$18360

'

(s18.3M)

Operational

Existing sites, present value of s$144M
annual coerating cost over 25 years...

,

New sites, present value of annual sS38M
coerating costs over 40 years...

l.ess present value of cost savings s348M
due to reciprocity...

Total industry present value,,

ss134M
operating costs...

i

|

Total incustry cost for all existing, ss152M
planned nuclear power stations over their
remaining useful lives...,

Average site cost, assuming
ss2M

; 76 sites...

6. THE PUBLIC l

!
'

I

The public would benefit from increased protection against the insider;

) threat and free greater assurance that only reliable individuals have unescorted
$ access to protected areas and vital equipment at nuclear power plants.

13 Enclosure A-5



-

ne cost t: tne sene-al :c="c .ouse =e in tne eer, e signer e,ect-ic
:i''.s as a result :f increasec electrical generating c:st.

Basec :n generation of 292,1C0 million et <i'cwatt neurs Of siectricity
cy nuclear reacters and a generating c:st f secut 3,3 cents per kilowatt nour j
(00E's Annual Energy Review, April 1984 anc 000.'s Upcate - Nuclear Power Program,
Septemcer 1984), the incustry spends about 59 01111on to cover nuclear genera -

;
ing costs. The estimated industry imolementation cost associatec witn this enange '

woulc reeresent an increase of approximately 0.2*. in annual nuclear generating
costs, similarly the annual industry operating costs would also represent an I

increase of approximately 0.2*.. These increases would not represent a signifi-
cant increase in the cost of electricity to the public, !

'7. CECISICH ON THE RUL5,
l

'

!

The rule will provide increased protection against the insider threat and l

,

wili provide increased assurance that only trustworthy and reliaole personnel
have access to vital, safety-relatec equipment at nuclear power plants. The !
costs associated with achieving this increased protection and assurance are not
considered to be ujer. It is anticipated that no occupational exposure will
be associated with implementation of this proposed rule.

8.
IDENTIFICATION AND ANA1.YSIS OF ALTERNATIVE COURSE 3 0F ACTION

;

|

l

8.1 Maintain Status Quo t

.

As noted by the Hearing Board, there is great diversity in the ways in
which the industry has implemented the recommendations of ANSI N18.17. The

Hearing Board also reported that "most utilities agree with the NRC that this
standard (ANSI M13.17) is procac1/ too vague and should contain more specific

|
guidelines in order to achieve greater uniformity in acclication througnout
the incustry. " (Hearing Board Recort, p. 51.)

Thus, the Commission and the Hearing Board, as well as the regulated ;

incust y itself, has found the status quo less than satisfactcry in acnieving
the intanced goal.

I

!
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3. 2 Gover-ment 01earaece 8*: cram
*

The procesed regulations evolished by the Commission in March 1977 aould
9 ave estaolished a government-run clearance program for the private nuclear
i ncus try. In considering the 1977 proposed rule, especially as it relates to
power reactors, the Hearing Board concluded that the need for a rule of such
scoce had not teen satisfactorily established. Additionally, the Hearing
Board ceserved that the proposed government-run program had greater social and
economic costs than the industry-run program now preposed.

8.3 Industry Clearance Procram
.

8. 3.1 "Multi-Level" Clearance *

Consideration was given to establishing differing investigative criteria
for unescorted protected and vital area access. A program of this type is in-
cluced in a Decemeer 1980 draft revision to ANSI N18.17 and calls for a two year
retrospective period for granting protected area access and five years for vital
area access. Such a graded program has logical appeal in that persons with
access to more sensitive areas (vital areas) are investigated to a greater
degree than other persons. The Commission staff has attempted to determine the
relative cost of a multi-level versus a single-level screening program. Wnile
specific dollar amounts were not known, representatives of private security
agencies indicated that the overall cost difference between a two- and a five-
year retrospective period would be slight. Additionally, the multi-level
program would be semewhat more complex, and therefore somewhat more expensive,
for the licensee to acminister. Discussion with seven licensees also indicated
that a single-level program would provide the licensee greater operational
flexibility and efficiency in the use and assignment of personnel, .nich would
of fset the difference in cost.

S.3.2 Psychological Testino and Interview

S. 3. 2.1 All Persons Receive Both Written Tests and Interview. While
written psychological tests can detect a nuncer of relevant inoicators, there
are also incividual personality traits which are not effectively detected by
the tests. There is substantial expert opinion that a combinatien of both

15 Enc'esure A-5
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;ersonality tests and clinical interviews is the most ocwerf ul crecictor 'f
come'. ex cenavior, owever, tneae is a caucity of nace researon cata nica

w

s.occets this occy of ocinion. Accitionally, using tne estimatas containec |

secve, this alternative .ould cost tne incustry some 53.3 million more inan ne

alternative wnien follows without clearly providing greater tenefit. This
alternative is also contrary to the recorrenendation of the Hearing Boaro.

8. 3. 2. 2 All Persons Receive Written Tests with some Dersons
Referred for Interview. The Hearing Board recorted that most of the hearing
participants who commented on alternatives to the March 1977 proposed rule
preferred this approach, This alternatives provides a metnod for detecting
:ersonality disorders (the written tests) and a metnoc for resolving incon-
clusive tests and evaluating the significance of apparent deviations frem the

|

expected tested norm (the interview). This approach is consistant with the
recommendation of the Hearing Board (Hearing Board Report, po. 50 52, 56).

|

8.4 Decision on the Alternative Courses of Action *

|

The rule is considered to be more cost effective in acnieving the program
objective than any identified alternative.

9. TECHNICAL ALTERNATIVES
i

i

The rule is procedural in nature. Therefore, a discussion of technical l
ialternatives is not applicable.

.

10. PROCEDURAL APPROACH

10.1 Precedural Alternatives

10.1.1 3eculation
|

The Commission intencs this action to be an agency statement of general|

acolicacility and future e'*act which is designec t'o prescrite policy anc
!

pract. ice requirteents fo* granting ;ersons unescorted ac:ess to protectec areas i
anc vital areas at nuclear power plants.

An action uncertaken with sucn a,

i

i
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' purcose and intent is defined by the Administrative Procedure Act ($ U.S.C. 551)
as a rule. Therefore, the accropriate procedural approach is an amencment to
the Ccmmission's rules anc regulations.

!

10.1.2 ANSI Standarc Endorsed by Reculatory Guide

This approach has been employed in the past. ANSI Standard N18.17 has
been endorsed by Regulatory Guide 1.17. As noted by the Hearing Board, this
approach has not produced a uniformly effective program to meet the general
performance requirements for physical protection of nuclear 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-established
rule was preferable. *

*

.

10.1.1 Staff Position
Staff positions have been set forth in specific comments to licensees and

applicants regarding screening commitments contained in submitted physical
security plans and in general guidance. This approach has also failed to
produce uniformly satisfactory and effective results.

10.1.4 License Condition

An attempt to implement the actions recommended 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 andt

contrary to the Administrative Procedure Act,

10.2 Decision on Procedural Alternatives
i

; The proper approach under the requirements of the Aoninistrative 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

1
situation which has not been satisfactory..

! 11. STATUTORY CONSIDERATIONS

I
1

j 11.1 The statutory considerations are addressed in other sections of this
i value/ impact statement and as indicated result in insufficient impact. The

.

6
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. rule is within the Coeission's authority under sections 161b and 1611(3) of
the Atomic Energy Act of 1.954, as amended, to prescribe regulations designed
to protect the public health and minimize danger to life 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 environmental impact statement.

12. RELATIONSHIP TO OTHER EXISTING OR PROPOSE 0 REGULATIONS

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

13. SUMMARY AND CONCLUSION

The Commission has thoroughly studied the matter of screening personnel
at nuclear power plants. A codified access authorization program will materially
assist in assurir,g that a satisfactory, uniform approach meeting minimum require-
met:ss will be applied in determining an individual's eligibility for unescorted
access to nuclear powr plant protected areas and vital areas. The rule
increases the ability of licensees, within .the framework of the Commission's

regulations, to detect an individual at a power reactor whose behavioral history
or emotional makeup could result in the commission of acts detrimental to the
pt&lic 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.

18 Enclosure A-5
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Licensees Sierveyed .

-* I 2 3 4 5 6 / 8 9 10 11 12 13 14
.

.. - - .

Psychological Eval. by Physician X X X X X X X X X

-- -

Interview with Psychologist X

-.. .

Written Psychologic.al Testing Only
X

_.

Written Test & Interview by Psych. X
g

- - . - - . -

Personal Reference Check X X X X X X

E; Previous Employment Geck X X X X X X X x
.

1

- . -

Eshscation Records Check X X X

. _ _ .

Court (Conviction) Record Check

. _ - _ _ . - . _ . . _ . _

Police Record Check I
X X

Credit Reference Check X X
~ - "

U
a

- . - - - -. - . -

3 Previous Nesidence Check X X

N.
..- _ _ . . .

T formal en-Job observation Program X X X X X X X,,

. - . . .

G

. - - - - _ _ _ - - - _ _ - - - - - _ _ - - - _ _ _ - - _ - _ _ - - - - . _ . _ _ . - - - - - _ - _ _ _ _ - - _ - _ - _ _ - -___- - - - * - m e - - -w , w - a
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1icensees Surveyed - * 15 16 17 18 19 20 21 22 23 24 2h 26 2/ 28 .

_ _ _ . _ . . .

Psycleological Eval. by Physician X X X X X

-. - - . - -

Interview with Psychologist

_ - - - . . - .

Written Psychological Testing Only X X M
L

w

Written Test & Interview by Psych.
,

.
__4>4

2 Personal Neference Check
y X X X X X X X

.. -..- . -

Previous faployment Check X X X' X X X X X X X
m #
o

13
-. . . - -

Education Necords Check X X X X X X X
*

Court (Conviction) Record Check X X X X X 18.ti
_

. . -

Police Wecord Check X X

_ ._ _ ..

Credit Neference Check X -

Previous Nesidence Check X X X

forusal On-Joh Dhservation Program X X X X X X X X X X X
-

- ... - . .

b
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Licensees Surveyeel -+ 29 30 31 32 33 34 35 36 37 38 39
.

Psychological Eval. by Physician X X X X X X X

EInterview tville Psychologist
q

tlWritten Psychological Testing Only,
g

Written Test A Interview tay Psych.

,
.

t" Personal Reference Check X Xg

** Previous Esmiloyment Clieck X X X X X X,,
.- g

fi
Educet ioes .Recorels Ches.k X X

a
*

1

0

Coasrt (Conviction) Record Check X X

N

Police Necord Check X X X X

'' Credit Reference Check X X -Xy
||
,,

.-

f' Previous Residence Check X X X

N
formal Osi-Job Observation Program X X X X X 18.17 X

' ' ' '
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REGULATORY ANALYSIS (
i

REQUIREMENTS FOR CRIMINAL HISTORY CHECKSk
:

i

10 CFR PART 73
1.

ACTION - PROPOSE 0 RULE :
_

1.1 Description

The Commission is adding a new requirement
and use of criminal history data received from the F, 10 CFR 73.57, for the control

.

tion (FBI) as part of Federally mandated c i iederal Bureau of Investiga-
t:ith unescorted access to nuclear p r m nal history checks of individuals
to Safeguards Information by power reactoower facilities or individuals granted access

r licensees.
1. 2

Need for the Rule
_

Public Law 99-399, "The Denibus Diplomatic S'

of 1986," requires nuclear power facility licens ecurity and Anti-Terrorism Act
checks through the use of FBI criminal history dataees to conduct criminal history

'

escorted access to the nuclear power facility oron individua'a 4th un-
This data is made available to the private saccess to Safeguards Information.

;

legislation requires the NRC to issue regulatiector only through Federal law.The

the use and control of the criminal histoons to establish conditions for
c nditions include procedures for the taking of pri try data received from the F81.!

These
re-dissemination, assurance that the informati

',

n s, limits on use and

purpose, and provision that individuals subjon is used solely for its intended i

the right to complete and correct infor ect to fingerprinting are provided
prior to any final adverse action. mation in their criminal history records

,

unescorted access to nuclear power facilitiesIt is important that individuals granted
;

'

be subject to FBI ceininal history checks tor access to Safeguards Information
do n3t have a criminal history bearing uo help assure that these individuals

i
'

reliability.
pon their personal trustworthiness andI

\

1 .
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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) $ 264K

Total Industry Operational Cost 8 564K/ year,

4. IM#ACT ON OTHERS

Although this action will affect the FBI, the annual impact is judged to
be minimal inasmuch as the estimated 20,000 enecks per year represent a 0.365

increase in the number of criminal history checks currently conducted by that
agency. Further, industry fees will fully reimburse the FBI for this incremen-
tal burden.

5. STATUTORY CONSIDERATIONS

5.1 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 property.

5.2 Need for Environmental Assessment

J

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

I

1 |
,

i

!, !

r

4 Enclosure 2
4
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5.3 telationship to other Existino or Proposed Reculations or_ Policies,

i

Thera are no apparent potential conflicts or overlaps with other NRC,

'

regulations or policies nor with other agencies' regulations or policies.
!
i

!

5. 4 h rwerk Considerations ;,

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

|
.

,

l
|

J

,

i

i

!
:

1

'
;

)

i

!
l

|
;

l

|

<

l
:

|
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REGULATORY ANALYSIS

REQUIREMENTS FOR CRIMINAL HISTORY CHECKS

4

10 CFR PART 73

1. ACTION - PROPOSED RULE

1.1 O_escription

The Commission proposes to add a ne'w requirement,10 CFR 73.57, for the
control and use of criminal history data received from the Federal Bureau of

! Investigation (FBI) as part of Federally mandated criminal 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 Rule
,

Public Law 99-399, "The Omnibus Diplomatic Security and Anti-Terroriss Act
2

of 1986," requires nuclear power plant licensees to conduct criminal history
checks through the use of FBI criminal history data on individuals with un-
escorted facility access or access to Safeguards Information. This data is made

q

available to the private sector only through Federal law. The legislation re-
quires the NRC to issue regulations to establish conditions for the use and

,

{; control of the criminal history data received from the FBI. These conditions
include procedures for the taking of prints, limits on use and redisseelnation,

:

;
assurance that the information is used solely for its intended purpose, and

|
;

i
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 important that individuals granted unescorted access
to sensitive areas within the reactor facility or access to Safeguards Informa-

.

I

tion be subject to FBI criminal history

i

,

09/04/86 1 REGU ANALYSIS 10 CFR 73
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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

i 2.1 Developmental Impact
|

NRC anticipates no significant developmental 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 '
_

,

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

i proposed Policy Statement for Access Authorization Program at Muclear Power
Plants.

3. IMPACT ON INDUSTRY

4

: 3.1 Industry Implementation '

The imp 6ct on industry implementation will occur in the area of cost ofi

) fingerprint submittal through the NRC to the FBI for the criminal records check. >

Protection and storage of each individual's criminal history record, anticipatedi
i

j to be one page, is considered negligible.

{ Impletentation cost to the industry is estimated to be:
1

i

| Criminal History Requests
; (200,000 checks x $15.00/ check) $3000K
i
! Total Industry laplementation Cost $3000K
i

i

j 09/04/M 2 REGU ANALYSIS 10 CFR 73
;
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3.2 Industry Operation

Annut1 Criminal History Reqsests-Industry wide

(20,000 checks x $15,00/ check) $ 300K

Total Industry Operational Cost 5 300K/ year

4. IMPACT ON OTHERS '

Although the proposed action will af fect the FBI, the annual impact is |
judged to be minimal inasmuch as the estimated 20,000 checks per year represent

|
a 0.36% increase in the number of criminal history checks currently conducted
by that agency.

;

5. STATUTORY CONSIDERATIONS

'5.1 NRC Authority

The Atoele 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 procerty.

1

5.2 Need for Environmental Assts_sment

This proposed rule is the type of action described in categorical
exclusion 10 CFR 51.22(c)(3). Therefore, neither an environmental impact

i

statement nor an environmental assessment has been prepared for this rule. I

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 Paperwork Considerations '

There will be no significant rapenvork cost associated with this action.
09/04/86 3 REGU AMALYSl$ 10 CFR 73
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| 10 CFR PART 73

i

BACKFIT ANALYSIS

,

Requirements For Criminal History Checks

I. SU W RY REGULATORY ANALYSIS

1. Objective

The objective of this i s;;cses vie is to establish conditions for the use
i and control of criminal histi ry ca* received from the federal Bureau of

In' vestigation (FBI) as part J Te vrally-mandated crimir,41 history checks of
individuals granted unescorteo access to nuclear power plants or access to

'

; Safeguards Internation by power reactor licensees. (Public Law 99-399,. "The !

Omnibus Diplomatic Security ano Anti-Tarrorism Act of JM '*). Licensees cannot
have access to the FBI criminal history data provided t,f e egislation until

! NRC has established regulations for the control and use of the data.
!

2. Description Of Activity P

d

The new requirement:

|

; (1) Implements procedures for taking of fingerprints;
(2) Establishes conditions for the use of the criminal history data to

l include limits on redissemination and assurance that the information is used
solely for its intended purpose; and

i

i (3) Provides individuals subject to fingerprinting the right to
4 i

complete and correct information contained in their criminal history records
|

,
1

) prior to any final adverse action, i

:

3. Potential Chance In Risk To The Public Frv Acci,de,ntal Offsite i

| Release of Radioactive Material

It is taportant that individuals granted unescorted access to protected,
i

1

areas and vital areas within the reacter facility or access to Safeguards
) Information by power reactor licensees be subject to FBI criminal history checks
1

,

i DRAFT 09/M/86 1 10 CFR PART 73 BACKFIT ANALt
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to help assure that these individuals do not have a criminal history bearing |
upon their personal trustworthiness and reliability. By providing increased j
assurance that an individual having unescorted access to sensitive areas of the
facility or sensftive information_ does not have a criminal history record indi-
cat 4 1g 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 Industry Implementation Cost $3000K
Annual Operational Cost Per Site

$300K

6. Potential Safety Impact Of Changes In' Plant Or Operational Complexity I

Not applicable. l

|7. Estimated Resource Burden On The NRC

HRC anticipates no significant non-reimbursed costs resulting from this
rule. '

'

|

8. Potent'al Impact Of Differen? n,In, Facility Type Or Age '

No pctential impact is ste ' ' utfferences in facility type or age on
the relevance or practicability of implementing this rule.

9. The rule is proposed.

.

.

4
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II. JUSTIFICATION-

1. Increased Protection Of The Public Health And Safety
,

Public Law 99-399 requires the NRC to issue regulations to establish
conditions 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
Ireason, protection against radiological sabotage by an insider will be increased '

providing a substantial' increase in the protection of the public health and '

safety. I

i

2. Cost implications

The cos of the proposed criminal 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 facilit&te
more efficient conduct of background investigations by allowing licensees to
have access to the nationwide criminal history data maintained by the FBI.
Li,/ensees 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
b

Based tpon the resulting substantial increase in the overall protection
of the public health 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
regulatory. activities ongoing at the facility.

4. Findings
:

MSS finds that issuance of this rule will result in a substantial increase l

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.

DRAFT 09/04/86 3 10 CFR PART 73 BACKFIT ANAL
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VALUE/ IMPACT STATEMENT

NUCLEIR PCWER REACTOR SEARCH PROCEDURES RULE

i
1. FINAL RULE

1.1 Description

!
The Connaission has amended 10 CFR 73.55(d)(1) to clarify requirements

i
for searches of individuals at power reactor protected area entry portals.

1. 2 Need for the Rule

This amendment supports the Commission's goal of increased assurance that
|

'

power reactors are adequately protected against sabotage by an insider. lThis !

amendment clarifies the use of a safeguards component designed to provide a
measure of deterrence (as well as outright detection) against those persons who

{might othenvise 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 by the rule to submit an amended security plan
which states how the search requirement will be met. The security plan comunits '

the licensees to the provisioas specified in the plan. The information provided
will be treated as safeguards information and used by the NRC licensing staff

!during, their security plan evaluation process.
;

2. IMPACT ON THE NRC

!
2.1 Develoosental Impact -

NRC anticipat'ei'no significant developmental cost resulting from this rule.
'

: :' ' ..
2.2 Implementation Iscact

The impact on NRC implementation will occur in the area of licensing 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 sites.

1 Enclosure B-4
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Implementation cost to the NRC is estimated to ce: I

Licensing Review and Acoroval of Security Plan (assuming !
2 staff-days / security plan x 61* plans x 5480/staf f-day)

Cost Per Plan Review $ 0.96K
Total Implementation Review Ccsts $58.6K

|
|

2. 3 Coerational Iscact

NRC anticipates no significant operational cost resulting from this rule.

3. IMPACT ON INDUSTRY

*

3.1 Industry Isolementation
1

The required firearms and explosives detection equipment are currently in I

place at most reactor sites. Therefore, the most expensive item in the imple-
sentation cost has alrer:dy been absorbed by the nuclear industry. However, for
sites that 40 not have the equipment (approximately two facilities arrwithout
equipment) and those that are scheduled for licensing, the following estimates
apply:

Cost estimates were derived by a random polling of seven reactor
facilities.

|

Ites price Rance
Firearss/ Metal Detector $1.6K - $5.1X
Explosives Detector $5.0K - $21.0K

i

An arithmetic avePa*g's of equipment prices was computed for planning purposes.
Because equipeerit'sacufacturers are numerous, significant price variations were
evident.

%tornation obtained from NUREG-0020, Vol. 9, No. 4, April 1985,
ucensed Operating Reactors, Status Summary Report.

2 Enclosure 8-4
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Item Average Cost
Metal Detector $ 3. 4K
Explosives Detector $13.0K

These costs are representative of those a licensee may expect to pay for
i

such equipment. The variation in costs per ft::ility will be cased upon
site-specific differences such as the numter of portals in use at the site.
Assuming 17 sites will be impacted at an approximate cost of $16.4K results
in total industry implementation cost of: $280K

3. 2 _ Industry Operation i
|

1

No significant additional operational cost is anticipated as a result of
this rule.

4 IMPACT ON OTHERS

There are no known impacts on others as a result uf this rule change. l

l

5. STATUTORY CONSIDERATIONS

There will be only an insignificant pacerwork cost burden associated with
this precosed rule change.

. .. .

::; -
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VALUE/:MPACT STATEMENT

NUCLEAR PCWER REACTOR SEARCH PRCCECURE5 8.ULE

1. FINAL RULE

1.1 Descriction

The Commission has amended 10 CFR 73.55(d)(1) to clarify requirements

for searches of individuals at power reactor protected area entry portals.

1. 2 Need for the Rule

i

This amencment supports the Commission's goal of increased assurance that,

power reactors are adequately protected against sabotage by an insider. This
amendment clarifies the use of a safeguards component designed to provide a
measure of deterrence (as well as outright 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 by the rule to submit an amended security plan
which states how the search requirement will oe met. The security plan commits
the licensees to the prr, visions specified in the plan. The information provided
will be treated as safeguards information and used by the NRC licensing staff
during their security plan evaluation process.

|

2. IMPACT ON THE NRC

|

2.1 Developmental Imoact |
i

4

NRC anticipates no significant developmental cost resulting from this rule.

2.2 Imolementation Imcact

The impact on NRC implementation will occur in the area of licensing 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 sites. !

|

1 Enclosure B-4 {
l



.. !

r i

i

.

.

I?.clementati:n ::st to the NRC is estimatec :: :e:
'.icensing Rev'tw anc A:creval of Security !an (isseming
2 staf'-cays / security slan x 51" lans x 5460/staf'-cay)

Cost per slan Review
5 0.96K

Total Imclementation Review Costs $58.6K

2. 3 Ocorational Iscact

NRC anticipates no significant operational cost resulting frem this rule.

3. IMPACT CN INDUSTRY

3.1 Industry Imolementation
,

The required firearms and explosives detection equipment are currently in
place at most reactor sites. Therefore, the most expensive item "in the imple-
mentation cost has alreacy been absorbed by the nuc' lear industry. However, for
sites that do not have the equipment (approximately two facilities arrwithout
equipment) and those that are scheduled for licensing, the following estimates
apply:

'

Cost estimates were derived by a random polling of seven reactor
facilities.

..

Itam Price Rance
Firearms / Metal Datector $1.6K 55.1K
Explosives Detector 35.0K '- $21.0K

1

.

An arithmetic average of equipment pricas was computee for slanning purposes.
Because equipment manufacturers are numerous, significant : rice variations were
evident.

"Information ootained from NUREG-0020, Vol. 9, No. 4, Aori'. 1985,
Licensed Ocerating Reactors, Status Summary Report.

2 Enclosure 3-4
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Ite9 Averace Cost 1
1

Metal Cetector 5 3.4K
Exelosives Cetector $13.0K

These costs are representative of those a licensee may expect to pay for
such equipment. The variation in costs per facility will be based upon
site-specific differences such as the numoer of portals in use at the site.
Assuming 17 sites will be impacted at an approximate cost of $16.4K results
in total industry implementation cost of: 5280K

3.2 Industry Operation

No significant additional operational cost is anticipated as a result of
this rule.

!

4 IMPACT ON OTHERS

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

5. STATUTORY CONSIDERATIONS

There will be only an insignificant paperwork cost burden associated with
this proposed rule change.

1
l

1

.

3 Enclosure B-4
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VALUE/ IMPACT STATEMENT

MISCELLANEOUS AMEN 0 MENT 5 CONCERNING

PHYSICAL PROTECTICN CF NUCLEAR PCWER PLANTS

1. THE FINAL RULE

1.1 Descriotion

The Commission has amended 10 CFR Part 73 to:
(i) Revise vital area access control requirements;

(ii) Permit the suspension of safeguards mear res during safety
emergencies;

(iii) Require protection of certain physical security ' equipment; and
(iv) Revise requirements for key and lock controls.

\1. 2 Need for Procesed Action I

!
The subject actions are being pursued in order to clarify and/or modify

certain existing physical protection requirements for nuclear power plants.
|

The amendments have been designed to foster plant safety while maintaining
adequate safeguards,

2. IMPACT ON THE NRC

2.1 Deveicomental Imoact
|

.

HRC anticipates no significant developmental cost impact resulting from
this rule.

2. 2 Imolementation Imoact

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

'

1 Enclosure C-4
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are':e4 q Jsac :: ce'. ermine c:sts insteac 0' eac :rs as tne vas ma,'Ority O'
:nys':ai secur'ty :1ans are :y site, e.o react: , as are 'd el: i.s:ect':ns.

The imoiementatien costi to the NRC is estimated :: be:

Existing Sites
.

2

(1) Licensing negotiation, review of amended security
9

plans, preparation of SER, and license amendment
'' (assuming 4 staff-days / plan x 61 plans 2 x

$480/ staff-day)........................................ 5117.1K

(2) Inspection and Enforcement Staff supcort time for
the negotiation process on per site basis (assum-
ing 2 staff-days / site x 61 si tes x 5480/staf f-day. ). . . . 5 58.6K

.

Tota 1.................................................. 3175.7K

New Sites 2

No addittor.a1 costs are incurred as pre-operational inspections and lican-
sing review and approval of security plans are alreacy required for new sites.

2.3 Coerational Imoact

There are no significant operational costs resulting from this rule. NRC

actions necessary to assure compliance with (1) proposed amendments to 10 CFR
73.55(d)(7) concerning vital area ac:ess control, (2) protaction recuirements

_

1The sancower resources required to amend the licenses to reflect this
regulation have been included in buoget projections for ne period involved.
No budgetary changes will be required as a result of this rulemaking.

2It is assumed that the program will be organi:ed and acministered on a sita
rather than a resctor unit basis. NUREG-0020, Volume 9, No. 4 Licensed
Ocarating Reacters Summate Status Recort Oata as of Waren 31, .*985, .as used
to determine t!)e number cf currently licensed sites.

2 Enclosure C-4
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': ce* ain :nysical security ecuipment,3 and (3) revised '<ey are lock control
e:uirements are minimal elative to the present review anc ins:e: tion process

:' NRC.

3. OTHER GOVERNMENT AGENCIES

It is not expected that these rulemaking actions will have any impact on
other government agencies.

4 THE PUBLIC
'

The public's protection from radiological release will be maintained t.y
assurance of adequate safeguards of vital 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 INDUSTRY .

5.1 Implementation Cost

No industry implementation costs have been identified for thea.

following sections of the rule:

(1) Vital area access control requirements.

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

b.
In order to protect security-related ecuipment, such as secondary

power supoly systems for intrusion alarms and non portable communications

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

35uen equipment would include secondary power supply systems for intrusion
alarms and non portable communication equipment.

3 Enclosure C-4
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s;) To enc 10se (cage 0F 'e9Ca) sec:ncary :0wer sL: '/
Systems arc ncn-Oortacle c:.Tmunicati0rs ecu :Se";i

(assumes tne instal'ation of '.00 linear 'eet of '

cage ce fence .t.atarials at 5.020K ::er foot), 53.0K

(2) To alarm,sec:ndary power supply and non portable
ccmmunications equipment locations (assumes three

locations, two area alarms per location, hareware
and lacor per alarm $1.2X). 57.2X

1

'

Total Project Cost Per Site: 510.2K
.

Total industry implementation cost based on a site .

population of 764 x $10.2K per site: $775.2K

5.2 Ocerational Cost

No increased industry cperational impacts have been identified. For most
sections of the rule change, the proposal is cost neutral. This includes the
following sections:

(1) Vital area access control amendment.
(2) Suspension of safeguards measures during a safety emergency.
(3) Protection of physical security equipment. |

With respect to revision to 5 73.55(d)(9), annual operating savings are expected
because of reduced requirements" concerning an effective key and lock control

,

C PCgram , i . 'a. ,

(1) The labor cost to change the key ano lock system under
present requirements (assumes a site average of 1500
persons, 24 people issued keys, 30% annual turnover i

rate or 7 persons with keys terminate annually, or !
I person leases every 51 days thereby recuiring
key / lock changes 7 times per year at $3K per enange). 321. 0K

s

*Assuaec average remaining life for mix of present and future sites. I

4 Enc'esure C-4 i
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(2) The tator cost to enange the key and. leck system
-

uncer crocesec recuirements (assumes a s'te average
of 15CO persons. 24 ;eople issuec xeys, 30% annual

turnover rate or 7 persons with keys terminate
annually). As the proposed requirements cause lock /
key enanges annually and when persons are terminated
for lack of trustworthiness or inadequate work

performance (projected 1 of 7 persons), lock / key
changes would average once every 180 days or 2 times
per year at 53K per change. less 56.0K

Net Savings Per Site:
515.0K

.

Annual savings for industry based on a site population of 76 is: 51140K

The present value of industry saving in operating cost, assuming average
remaining life of 30 yearsi and 10% real discount rate, is: 510750.2K

Net savings to the industry on a present worth basis are therefore estimated
to be:

52. 0M

5.3 Benefits

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

5.3.1 Vital Area Access control Amendment

In accordance with the proposed amencments to S 73.55(d)(7),) industry
control of vital area access would result in the following benefits:

.

Improved emergency ingress or egress thereby fostering plant safety.
-

5 Enclosure 0-4 |
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3etter Assurance that a orovec W -10-ca*e Acneme*gency aC:ess lis*s-

are usec. *his recuces One num0e* of :ersons w d
tn sc:ess 10 *eact:-

areas vulnersole to sacotage.

Recuceo risk of sacotage c0mmitted by a person wno receiveo a termina--

tion notice.
.

5.3.2 Suscension of Safecuards Measures Ourino Safety Emergencies
. -

The Safety / Safeguards Committee recommended that power reactor licensees

be given improved flexibility to facilitate response to site emergencies or
,

"unusual events." Consequently, the revision to 5 73. 55(a) provices authority
for licensees to suspend safeguards measures if requireo to accommodate '

emergency response.

6. 3. 3 Protection of Physical Security 5:ui: ment
.

Under 5 ,73.2 (i), certain security equipment, which significantly incacts
i

plant security, currently does not appear to qualify as vital equipment. Pro- l
1

taction of this equipment would:

better assure its availability during a safeguards emergency, thereby
-

reducing the chance of successful radiological sacotage.

increase assurance of compliance with the general performance require-
-

ments specified in 5 73.55(a).

5.3.4 Revised Xey and Lock Controls

Revised industry procedures, in accordJnce with the amencment to
S 73.55(d)(9), will result in substantial reduction in the expense and admin-
istrative burden of implementing a key and lock control program without signi-
ficantly recucing the safeguards benefits of suen a orogram.

5 Enclosure C-a
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'S CEC:SICN ON THE AMEN MENT

|

The terefit to be cerivec from these amencments woulo De lower costs to
fully implement NRC regulations regarcing reactor safeguards wnile continuing
to provice adequate protection of the public nealth and safety.

!*
7.

STATUTORY CONSIDERATIONS

7.1 NRC Authority 1

The Atomic Energy Act of 1954, as amended, Section 161(3), provides

Lutnority for the Commission to prescribe regulations designed to protect the
puolic health and minimi:e danger to life or property. '

7. 2
Need for National Environmental Protection Act Assessment

As defined by 10 CFR 51.5(a)(10), this is not a major action, and does
not require an environmental impact statement.

7.3
Relationshio to Other Existino or Precosed Regulations or Polief es

There are no apparent potential conflicts or overlaps with other NRC
proposed regulations or policies nor with other agencies' regulations or
policies. 1

7.4 Paoerwork Considerations
. I

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

7 Enclosure C-4
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TcL'OM W INF0 mea %
ACT. REQUEST.

Director gg 4 y [7Division of Rules and Records # /d .Q J -of fice of Administration
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

RE: Freedom of Information Act Request

De a r Si r/Ma dam,

Pursuant to the f ederal Freedom of Information Act, I hereby
request the following on behalf of the Union of Concerned
Scientists:

1. All cost-benefit or value-impact analyses done since
September,1985 in connection with the consideration by NRC
staf f of generic or site-specific backfits.

2. Any and all lists, compilations or other identifications
of potential generic or site-specific backfits under consie-
eration by the NRC staf f at any time since September,1985.

'

3. Any and all memoranda or other documents since September
1985, f rom the constittee to Review Generic Requirements
('CRGR") containing requests or direction to the NRC staff
to perform, modify or reconsider value-impact or cost-
benefit analyses regarding any potential generic or site-
specific backfit. <

'

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

. .+*:

*
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Please call r.e if you have any questions regarding this
request.

Very truly yours, ,

db Up

Ellyn N. Weiss
BARMON & 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 H. Sniezek, Chairman
Comittee to Review Generic Requirements /

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

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

Enclosed for Comittee to Review Generic Requirements (CRGR) review is a final rule i
which revises 10 CFR 73.71, "Reporting Requirements for Safeguards
Events". Revisions to this rule were approved for publication in proposed fonn
by the CRGR under memorandum dated July 3,1985. Since that time the rule has |

undergone a 120 day public coment period and been revised in response to public
coment. '

The enclosed memorandum, prepared for transmitting the rule to the Executive '

Director for Operations after CRGR review and approval, sumarizes
;

major changes made in response to public coment. Please also note & '

that a backfit analysis has been incorporated within the Federal Register
Notice for the rule.

1

The Offices of Nuclear Reactor Regulation, Inspection and Enforcement, Analysis
and Evaluation of Operational Data, and Administration concur in this rule.
The Office of the General Counsel has reviewed this rule and concurs and the
Office of Public Affairs concurs in the public announcement prepared for the
rule.

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

/C
hn G. Davis, Director

Office of Nuclear Material Safety
and Safeguards

,

Enclosure:
As stated

W. Schwink,)ROGR staff
cc:

(15 copies
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