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Operational Risk Management Overview

(JPresentation - 50 min
JQ&A - 20 min

JSummary of:
e Section 3.5: Component Risk Significance and Notification;
e Section 3.7: Utilizing Insights from Operating Experience;
e Section 3.8: Risk Information and Insights in Operational Decision Making;

e Section 3.14: Risk Monitoring to Integrate Risk Thinking into Daily Plant
Status.

Nuclear Risk Research Center. CRIEP! 2 The B. John Garrick Institute for the Risk Sciences [JJj
’ uccA Hl




Application Strategies for Risk Management

dTactical (used frequently) Risk Management Approaches
* Configuration Risk Daily, Weekly, Outage (Shutdown Risk)
e Equipment Importance (Risk Significance)
e Prioritization of activities
e Risk Monitoring
* Testing & Maintenance Strategies
e Risk Communication

Strategic Risk Management Approaches
* Emergency Response Strategies

Equipment Reliability trends

Modification Risk Evaluations

Aging management

Risk Communication
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Risk Management Approaches

(JQuantitative
JQualitative

dBlended (Quantitative AND Qualitative)
e Typically uses Integrated Decision-Making Panel (IDP)
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dDaily Risk Evaluations — Equipment out-of-service, work activity risk
JWeekly Risk Evaluation — Cumulative Risk of Equipment out of service
(dMonthly Risk Evaluation — Equipment Reliability/Availability Levels
dYearly — Annual risk goal, Annual Equipment Goals

JRefueling (Outage risk, Outage configuration risk)

dinfrequent - Infrequently performed evolutions (e.g., Heavy Loads, )
JLong Range (yearly, Five-Year) — Modification evaluations,

dTime Independent - Program Level ( e.g., RI-ISI, Component Risk
Significance Categorization)

Nuclear Risk Research Center. CRIEP! 5 The B. John Garrick Institute for the Risk Sciences [}
’ uccA HIR




JGoverning Processes for implementing Company Risk Management
Strategy, Risk Informed Applications and Use of Risk Information in
Company/Plant Processes

(JManuals, Procedures and Guidance Documents are required to
define expectations, requirements, responsibilities, required action
criteria, acceptance criteria, documentation, etc.

(JCorporate and Sitewide Training
e Company Risk Management Strategy (Management, Supervisory, Individual)
e Risk Management Applications (Affected Organizations)
e Quantitative Tools (PRA, others)
* |Integrated Decision Making Panel
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Risk Communication Plan

(JEssential for a successful program

(JCommunication plan to include internal and external elements

dPlan should include strategies for effectively communicating to all
employees and contract organization employees:

Corporate and Station specific risk objectives and goals
Relationship of risk and safety (Safety # Compliance Alone)
Training that is or will be available for target audiences
|dentify organization specific role and contribution to risk

Importance of data to support continuous improvement in risk knowledge and
awareness

Use all communication mechanisms (posters, company newsletters, computer based
training, classroom training, management videos,
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Risk Insights and Operating Experience

Risk Insights

Operational Insights

Manuals, Procedures,
Guidelines

Risk & PRA Insights

Operational Insights

Activities
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White Paper Examples
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Risk-Informed Decision Making: A Survey of U.S. Experience
Tokyo, Japan, June 1-2, 2017

Nuclear Risk Research Center. CRIEPI The B. John Garrick Institute for the Risk Sciences .‘
7’

eVl | |




Component Risk Significance Categorization

Categorization

W

Safety-Related Nonsafety-Related
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Component Risk Significance Categorization
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NEI| 00-04 Risk Significance Process
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Anatomy of an On-Line Risk Profile

I
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PLANNED RISK PROFILE FOR UNIT 1 WEEKOF 4/217/01

B = Zero Maintenance CDF

Normalized Annual CDF = 1

10

00:00 50/50

00:21 ¥0/50

00:00 ¥0/50

‘, 00:Z} £0/50
-00:00 £0/50
00:Z} 20/50
-00:00 20/50

00} 10/50

-00:00 10/50

400 PazZi[eulioN

Date & Time

15



AGCTUAL RISK PROFILE FOR UNIT 1WEEKOF 4/21/01

B = Zero Maintenance CDF

Normalized Annual CDF = 1
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ACTUAL RISK PROFILES FOR UNITT1WEEKOFA4/21/01

Planned Maintenance
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Historical Rolling 52-Week Risk Index
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Establishing Technical
Operational Risk Management
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JA company risk management and PRA policy that establishing the
company’s commitment to developing and using risk analysis and
management for improving safety and continuous improvement

JA PRA that reflects the as-built, as-operated station

JA process where PRA data and information is cateqorized and linked to
company processes that impact the same PRA data and information

JEmpowered and knowledgeable individuals who have responsibility for
identifying and implementing risk insights into company processes

dDirect management involvement to define and monitor expectations

JdContinuous site presence of knowledgeable risk practitioners
dUse of experienced and knowledgeable experts to guide and teach
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dincorporating risk insights into Operational Risk Management is a process
requiring documented and communicated expectations, goals, objectives
and assigned ownerships

JRequires a total company commitment
(JMust be part of the company mission
dMust have a commitment to continuous learning

JMust have a communication plan that encompasses risk insights, risk
understanding, training, and risk measurement

JAIl the above is reflected in plant procedures, processes, and guidelines
that are required to be adhered to by all employees and contract
organization employees

Nuclear Risk Research Center. CRIEP! 21 The B. John Garrick Institute for the Risk Sciences [}
’ uccA HIR




BACKUP Slides

NRRC Workshop on

Risk-Informed Decision Making: A Survey of U.S. Experience
Tokyo, Japan, June 1-2, 2017

Nuclear Risk Research Center. CRIEPI The B. John Garrick Institute for the Risk Sciences .‘
7’

eVl | |




Example Risk Informed Performance
Indicator - STP Risk Index




The STP Risk Index is the top-tier measure of nuclear safety performance.
 The Risk Index is the ratio of actual risk to expected (average) risk

e Since PRAs are typically calculated in terms of annual risk (i.e., CDF), the STP PRA calculates risk in terms of
weekly planned and actual risk

. T'hE Risk Index is a rolling 52-week average of the “actual” configuration risk as opposed to average annual
risk.
The Risk Index value is calculated for both On-Line and Outage conditions:

For On-Line Configuration Risk, the Risk Index is the ratio of the actual configuration risk as calculated by the
risk monitoring software to the expected average annual risk

e For Outage Configuration Risk, the Risk Index is the ratio of actual Outage Configuration Risk to the estimated
Outage Configuration Risk as measured by the shutdown risk monitoring software
dThe Risk Index is calculated for each Work Week:
e Starts 00:00 Monday
* Ends 00:00 the following Monday.

The average of Unit 1 and Unit 2 Risk Index values is the used for the performance indicator.

The Risk Index provides a display of the chan%e in risk of equipment. in or out of service and
reflects the total organizational effort of plant processes, activities, interactions, and behaviors
related to equipment reliability and availability for equipment within the scope of the
configuration risk management program (i.e., equipment within the scope of the PRA)
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Historical Performance, Unit 1
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On-Line Risk Index Calculation

RAsCal On-Line risk
For each work week, for each STP Unit On-Line, the RAsCal Weekly Risk Index, R , is calculated from the following:

U

ICDPR)' +ZCDPV)
Ca '

w w
Ry =AS (
Where:
U subscript refers to STP Unit (1 or 2)

w arbitrary sequential superscript referring to the Work Week, sequential from first record (i.e., first week calculated).

AY is the applicable Unit’s fraction of time the reactor is critical during the work week.

ICDR}Y is the cumulative Incremental Core Damage Probability from RAsCal for the applicable work week (from midnight
Sunday to midnight Sunday) for the applicable Unit.

C. is the plant specific STP PRA Average annual CDF (C) corrected for:
e a week duration and
e a full year’s plant availability

where:
[ 168 j( 1) ) - )
C,=C|—— | = | and f is availability assumed in the PRA average model.
8760 )\ f
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RAsCal On-Line risk

For each work week, for each STP Unit On-Line, the RAsCal Weekly Risk Index, 
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Where: 

U
subscript refers to STP Unit (1 or 2)


W
arbitrary sequential superscript referring to the Work Week, sequential from first record (i.e., first week calculated).
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is the applicable Unit’s fraction of time the reactor is critical during the work week.
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is the cumulative Incremental Core Damage Probability from RAsCal for the applicable work week (from midnight Sunday to midnight Sunday) for the applicable Unit.
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is the plant specific STP PRA Average annual CDF (C) corrected for:


· a week duration and


· a full year’s plant availability



where:
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On-Line Risk Index Calculation

Note that the Average annual CDF (C,) applies to both STP Units (there is no difference between the Average CDF for Unit 1 or
Unit 2).

ZCDPY s the zero maintenance CDF (ZCDF) (i.e., planned maintenance contribution removed), corrected for a work week.

Also, like the Average Risk (C,), the zero maintenance risk is the same value for both STP Units:

ZCDPY = ZCDF[EJ .
8760
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Note that the Average annual CDF (
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) applies to both STP Units (there is no difference between the Average CDF for Unit 1 or Unit 2).
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is the zero maintenance CDF (ZCDF) (i.e., planned maintenance contribution removed), corrected for a work week. 

Also, like the Average Risk (
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Outage Risk Index Calculation

Outage risk
ORAM Y is the actual outage risk index (Actual Shutdown Risk/Planned Shutdown Risk): where

. AORAMY
ORAM ! = £ e &= AV )
U

Where:
e AORAM is actual outage risk from ORAM as supplied by the Risk Analyst (ENTRY FORM 1) and

e PORAM}) is the planned outage risk from ORAM as supplied by the Risk Analyst (ENTRY FORM 1).

Weekly Total Risk
The weekly total risk index (1) for weeks during which the applicable plant is not defueled (i.e. Plant is in either MODE 1, 2, 3, 4,

5, or 6) is given by the following:

1Y = [AYRY + @- AY oRAMY |
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Outage risk
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is actual outage risk from ORAM as supplied by the Risk Analyst (ENTRY FORM 1) and


· 
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 is the planned outage risk from ORAM as supplied by the Risk Analyst (ENTRY FORM 1).


Weekly Total Risk


The weekly total risk index (
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Final Risk Index Calculation

Risk Index
For each Unit, the 52-week rolling average of the weekly total risk, , excluding defuel windows (as applicable, Exclude Defuel
Window = Y) is determined. The Risk Index is then the average of the two Unit’s rolling average Risk Index:

W
IU

—v e
I=I1 + 1,

2
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Risk Index


For each Unit, the 52-week rolling average of the weekly total risk, 
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