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Since Implementation

» Three petitions for rulemaking have been received by
the NRC

» One letter requested enforcement discretion to
replace the minimum day off requirements with a
specific performance based requirement.




Background

» 1982 NRC establishes policy concerning worker
fatigue at nuclear power plants

» 1991 NRC issues IN 91-36, Nuclear Plant Staff
Working Hours

» 1999 - NRC received concerns about worker fatigue
from Congressmen, UCS, and petition from SRO

» 2001 Staff completes review of the adequacy and
implementation of worker fatigue policy

» 2002 - Commission approved rulemaking plan for
reactors




Limitations of Past Regulatory Framework
(NRC Policy Statement and Site Tech Specs)

» Undefined terms and advisory language
» Use of waivers not clearly limited

» Cumulative fatigue not effectively addressed

» Only addresses fatigue from work hours




Fatigue

» Fatigue is defined as a degradation in a person’s
cognitive and motor functioning resulting from
Inadequate rest.

» Acute Fatigue means fatigue from causes occurring
In the past 24 hours, such as restricted sleep,
sustained wakefulness and task demands.

» Cumulative Fatigue means the increase in fatigue
over consecutive sleep-wake periods resulting from
Inadequate rest.




Fatigue Has a Physiological Basis

PET Study of Brain Glucose Metabolism
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Fatigue

» Fatigue has a generalized effect on cognitive
performance

» Fatigue can substantively degrade fitness for
duty

» Conditions that contribute to fatigue were
prevalent in the nuclear industry




Magnitude of the Effects of Fatigue

» Fatigue can degrade performance
comparable to blood-alcohol concentrations
prohibited by Part 26

» NRC continues to reqularly receive and
substantiate fatigue-related allegations




Fatigue Degrades Critical Skills
and Abilities

» Attention
» Grammatical Reasoning
» Communications

» Decision making
» Teamwork
» Learning

» others




Fatigue degrades performance prior to
sleep onset.




Contributors to Fatigue

Scheduling Task
» Long work days » High vigilance demands
» Extended periods of long » Low physical activity

work days > High attention to detail and
Unscheduled overtime cognitive demands

>
» Rotating shift schedules
» Early start/wake times Staffing

» Variable workload

» Ageing work force

» Retirement

» New plant construction




Fatigue Mitigation Methods
and Limitations

» Physical Activity

— Helps maintain vigilance (temporarily) but does
not prevent other cognitive impairments

— Not always possible

» Social Interaction

— Least available when you most need it since
fatigued individuals tend to be less communicative

— Does not prevent all cognitive impairments from
fatigue

— Not available for all jobs/work environments




Fatigue Mitigation Methods
and Limitations

» Motivation/Self-Assessment

— People tend to underestimate how tired they are
and how susceptible they are to unintended sleep
episodes

— People fall asleep despite knowing the
consequence may be loss of job or life




What is the answer?

Sleep

The requirements accommodate napping.




Subpart |, Managing Fatigue
Applicability

» Applies only to operating plants (not construction
sites)

» Fatigue management program elements apply to
anyone with unescorted access

» Work hour limits, Minimum Day Off (MDO)
requirements and rest break requirements in §26.205
apply only to “covered workers”




Covered Workers
» Maintenance (Risk-significant only)

» Operations (Risk-significant only)
» Chemistry (Emergency Response only)
» Health Physics (Emergency Response only)

» Fire Brigade (the individual responsible for knowing
effects of fire & suppressants on safe shutdown
capability)

» Security Force (not including admin. workers)

» Individuals who direct risk significant maintenance or
operations.




Minimum Day Off Requirements
(Normal Plant Operations)

Vary according to:
» Plant state (operating or outage)

» Shift duration (8, 10, or 12-hours)

» Job duties
— maintenance

— operations, health physics, chemistry, fire brigade
— security




MDO Requirements

(Normal Plant Operations)

» In each shift cycle 26.205(d)3)

(i) 8 hr 1
(ii) 10 hr 2
(iv) 12 hr maintenance 2
(iii) 12 hr operations 2.5
(V) 12 hr security 3

*Averaged over the shift cycle, from one to six weeks long.

» Days off must be distributed to provide at least 1 day
off in any 9-day period




MDO Requirements
(Plant Outages)

Maintenance 26.4(a)(4) Tin7
Operations 26.4(a)(1) 3in15
Security 26.4(a)(5) 4in15

» Periods are successive, not rolling
> Applies to every shift: 8, 10 or 12-hr




Performance Based Provision

> 10 CFR 26.205(c)

— Licensees shall schedule the work hours of
iIndividuals who are subject to this section
consistent with the objective of preventing
impairment from fatigue due to the duration,
frequency, or sequencing of successive shifts.




Waivers from Individual Work Hour Limits
& Break Requirements

» Waivers only allowed:
— To mitigate or prevent a condition adverse to safety
— To maintain the security of the facility

» Face-to-Face Fatigue assessment required to approve
waiver

» Review of work hours + time of day work would be
performed also considered in assessment




Walivers

» Limit waivers to conditions necessary to prevent or
mitigate conditions adverse to safety or security

» Section 26.207 more articulately states NRC's
expectation regarding waivers than the NRC’s Policy
on Worker Fatigue




Fatigue Assessments

» Fatigue Assessments
— For-cause
— Post-event
— Follow-up
— Self-declaration

» Applicable to all personnel subject to the
fitness-for-duty program




Self-Declaration

A statement that you are not able to safely or
competently perform your duties because of
fatigue.




Fatigue Management Training

» Specified knowledge and abilities requirements
— Fatigue prevention, detection, mitigation
— Awareness of sleep disorders

» Can be part of FFD training
— Initial and annual refresher training
— Annual examination

> Applicable to all personnel subject to the fitness-for-duty
program requirements




Implementation Guidance

> Reg. Guide 5.73, “Fatigue Management for
Nuclear Power Plant Personnel” endorses:

» NEI 06-11, Rev 1 — “Managing Personnel Fatigue at
Nuclear Power Reactor Sites”




Resources

» The Statement of Considerations in the

Part 26 Federal Register Notice (73 FRN,
3/31/2008)

» Mike Boggi, NRR, 301-415-5309
Michael.Boggi@nrc.gov

» FitnessForDuty.Resource@nrc.gov




Web Form “Contact Us”

> “Contact Us About Fitness-for-Duty” web page

http://www.nrc.gov/reactors/operating/ops-experience/fitness-for-
duty-programs/contact-us.html

» NRC Home Page
> Nuclear Reactors
> Qperating Reactors
> QOperational Experience
> Fitness for Duty Programs
> Contact Us
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