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SysiMon

Result of 2 EPRI Task Groupefforts
nublished in March 1997 and March 1998.

Past tendency was to trend a parameter
pecause it can be trended.

@ EPRI methodology provides a consistent,
proactive approach based on the ability to
predict degradation and preclude failure of
specific system functions.
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Basic Methodology

® Focuses on selecting important
parameters for monitoring based on
primary system functions and
degradation mechanisms that can
defeat primary functions.

@& Stresses system level monitoring by the
iIntegrated use of tools, technologies,
and data obtained from many sources.
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Elements of Effective
Programs

Program Scope Definition

Define System Performance Goals‘and Indicators
Define Importance of System Functions

Define Degradation Mechanisms and Indicators
ldentify Data Requirements

|dentify Actions Required

Establish Communication Methods

System Monitoring Documentation

Perform System Monitoring
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Types of Monitoring

ndirect - The periodic review of historical,

programmatic system information for the
purpose of predicting future system
nerformance.

Direct - A periodic review of physical

parameters to assess current system
performance and to identify system
degradation.




Layers in Direct

Monitoring
Callure Modes Frequency

e [ e € Monitgring Frequency
Degradation @ Trending Method
Mechanisms @ Acceptance Bands

e Degradation Indicators ® Action Required
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Typical SysMon Layout

Create, Review or Edit System Monitoring Plans

System Monitoring Plans e
__ Edit Currert Plan

19.00: RHR B view:
Havigator: Left-Clk to Select -- Dbl-Clk for Bdit Window -- Right-Clk to Expand all levels down-stream from selected paragraph

- unction: 1 Provide Core Cooling
= Failure Mode: 1a Failure to provide Adequate Flowpath
= Failure Effect: 131 System will not provide design basis safety function and renders RHR inoperable
= Degradation Mechanis 1313 Inadequate Pump Suction Head

= Degradation Indicator: 1a1a1 TorusWater Level Low

= Data Source: 1a1a1a Torus Level Recorddr/ Pl Computer Point B105

= Collection Frequency: 1a1at1a1 Daily srtiruousEotEction by PI
= Monitoring Frequency: 1a1at1ata On Demand When torus level isknown to be low
= Trending Method: 1a1a1a1a1  Torus Level v.s. Time Plot
= Acceptance Band: 1a1a1at1atla Above 1 Foot below Normal Torus Water Level (> 9.25 ff).
Action: 1a1a1a1a1a1  Notify Operations. Verify RHR Not Required or Tagged Out.

= Degradation Indicator: 13133 Pump Suction Piping / Valves External Pressure Boundany Degradation

= Data Source: 1a1a3b Visual Inspection (Walkdown/Quarterly STP/Cyclic Leakage Insp. STP)

= Collection Frequency: 1a1a3b1 Monthly Monthhy for visual walkdown. Quarterly / Cyclic for
= Monitoring Frequency: 1a31a3b1a  Quarterly Monthly £ Quarterly / Cyclic
= Trending Method: 1a1a3b1a1 No trending peformed since any leakage is unacceptable.
= Acceptance Band: 13a1a3b1a1a No leaks otherthan drips which do not fall to ground.
Action: 1a1a3b1at1a1l  Wirite MAR.

= Degradation Indicator: 1a1a4 Low Pump Suction Pressures during Pump Run

= Data Source: 1a1ad4a Quarterly STP 23.5.1-02
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An important part of your system monitoring toolbox.
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The History of SMART

@ March 1997 - EPRI issues “Guideline

for System Monitoring by System
Engineers”

® June 1997 - AR written to review
effectiveness and use of the System
Health and Status reports on the LAN.

@ March 1998 - EPRI Issues 37 System
Monitoring Plans and software.




The History of SMART

@ June 1998 - Project Team convenes to
develop an effective system monitoring
program.

& June 1998 - All system engineers trained on
EPRI methodology and SysMon software.

@ October 1998 - First system plan declared
ready and implemented into SMART.




Requirements for SMART

® Data Is easlly, gathered with little or
none performed by the System
Engineer

® Use Is made of expertise outside of
Systems Engineering

@ Computer programs are reliable

@ Current and historical analyses of
trends are included




Requirements for SMART

@ The system can be monitored remotely

®/The System Engineer and other users
are alerted to problem areas

® The System Engineer Is properly trained
on the program

@ Output from the program is well
communicated and reported




Requirements for SMART

@ Use of the program is/uniform across all
systems

€ The basis for trending specific parameters
IS documented

® The program Is easy to use




Purposes of SMART




SMART and SysMon




How
does |

work?




Structure of SMART
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Sources of Data




Main Screen

H 5.M.AR.T - [Overall Annunciator]
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System Health Assessment Rating Guideline

System Health Assessments use a four level rating scheme to evaluate overallshealth of the system. “Key Parameters” are used to assess the overall health of the system.
Consider safety significance of issues involved when selecting a Key-RParameter rating. If any Key Parameter is Marginal (Yellow), the overall rating should be Marginal
(Yellow) or Needs Improvement (Red). If any Key Parameter is Needs Improvement (Red), the overall rating should be Needs Improvement (Red).

Key Parameter

Exemplary
(Green)

Satisfactory
(White)

Marginal
(Yellow)

Needs Improvement
(GEDL))

Unplanned Reactor Trip

None in previous 2 years due to
System equipment

None in previous 2 years due to
System equipment

None in previous 12 months due
to System equipment

One 0r more in previous 12
months due to System equipment

Unplanned Safety System
Actuation

None in previous 2 years due to
System equipment failure

None in previous 2 years due to
System equipment failure

None in previous 12 months due
to System equipment failure

Qne or more in previous 12
months due to System Equipment
Failure

Unplanned
Capability Loss (UCL)

None in previous 2 years due to
System equipment

<0.2% UCL in previous 12'months
due to system equipment

<0.5% UCL in previous 12 months
due to'system equipment

>0.5% UCL in previous 12 months
due to system equipment

Planned Capability Losses
(Excludes down-powers for
required testing)

None in previous 2 years due to
System equipment

<2500 MW-hr planned losses in
previous 12 monthsare due to
System equipment

<20,000 MW-hr planned losses in
previous 12'months are due to
System equipment

>20,000 MW-hr planned losses in
previous 12 months are due to
System equipment

System Equipment Issues

Zero (0) Workarounds, Degraded
Instruments, Temp Mods, or Long
Term Tagouts

Two (2) or less Workarounds,
Degraded Instruments, Temp
Mods or Long/Term Tagouts

Four (4) or less Workarounds,
Degraded Instruments, Temp
Mods or Long Term Tagouts

Five (5) or more Workarounds,
Degraded Instruments, Temp
Mods or Long Term Tagouts

NRC Violations/INPO
Findings/Significant Adverse
Conditions (Level 1 or 2 AR’s) due
to System equipment

None in previous 2 years

One (1) in previous 12 months with
actions complete and system
health trending positively

One (1) in previous 12 months with
actions not complete OR Two (2)
or more in previous 6 months with
actions done

One (1) or more in previous 12
months and no actions taken

NRC/WANO Availability
Performance Indicators (Applies to
SBDG, HPCI, RCIC, RHR only)

WANO score of full credit AND
NRC performance Green and
stable or improving

WANO score of full credit AND
NRC performance Green and
stable or improving

WANO score predicted to be less
than full credit OR NRC
performance indicator trending
towards white

WANO score less than full credit
OR NRC Performance Indicator

identified as “White”, “Yellow”, or
“Red”

Maintenance Rule

Classified as (a)(2) (Green)

Classified as (a)(2) (Green)

Classified as near (a)(1) (Yellow)

Classified as (a)(1) (Red)

Open Corrective Work Orders

Consider and evaluate the number, age, and type of Corrective Work Orders (CWQO’s)
Tailor rating based on historical trend, safety significance of issues, System Engineer expectations, etc.

Open Action Requests

Consider and evaluate the number, age, and type of Action Requests (AR’s)

Tailor rating based on historical trend, safety significance of issues, System Engineer expectations, etc.

Deferred Preventive Work Orders

Consider and evaluate the number, age, and type of Preventive Work Orders (PWO'’s)
Tailor rating based on historical trend, safety significance of issues, System Engineer expectations, etc.

SMART Direct Monitering

Consider and evaluate direct monitoring parameters in SMART
Tailor rating based on historical-trend, Safety significance of issues, System Engineer expectations, etc.




Information Screen

H S5.M.AR.T - [System Information]
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Direct-Monitoring

H SHMART - [SMART Direct Monitoring Annunciator Panel]
File Edit W¥ew Insert Format Records Tools Window Help
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System Auto
Monitoring

Parameter
Maintenance
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Refresh All

Last Refresh Time: | 9:28:18 AM

1blala - Lube oil pump
vibration

1blb1a - Lube oil pump
discharge pressure

1blcla - Lube oil pump
tank level

1b1d1a - Motor opposite
drive end bearing

1b1dlb - Motor drive end
bearing temperature

1b1d1d - Pump thrust
bearing zleeve temperature

1bldle - Pump thrust
bearing inboard thrust shoe

1b1d1f - Pump thrust
bearing outboard thrust

1blela - Reactor feed
pump ¥ibration

1b1f1a - Reactor feed pump
lube oil analyzizs

1d1ala - Reactor feed
pump flow rate

1d1alb - Reactor feed
pump discharge pressure

1d1alc - Feedwater
pressure downstream of

1d1ald - Feedwater final
pressure

1d1aZ2a - Reactor feed
pump thermography

1elala - Reactor feed
pump zeal water outlet

1elaZa - Reactor feed
pump zeal water differential

1ela3da - Reactor feed
pump zeal water outlet

1fala - 1P-1A motor stator
winding temperatures

1flalb - 1P-1B motor stator
winding temperatures

1f1a2a - Reactor feed pump

motor thermography
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Parameter Window

H S5.MART. - [Direct Monitoring Display]
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Parameter Maintenance

H S.MART - [Parameter Maintenance]
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