
EPWOG System Engineering Task Team 
May 14, 2009 
Meeting Summary (held in conjunction with the DOE Facility 
Representative/Safety System Oversight meeting) 
 
(See attached meeting attendees) 
 

• The group discussed the previous two days presentations and 
discussions.  Presentations by INPO and NRC representatives were 
particularly useful.  (K. Keith will obtain from Earl Hughes and provide to 
Tobin Oruch for posting on the EPWOG ftp site.) In addition, the 
presentations by the EPWOG System Engineering team were well 
received and sparked considerable discussion among the SSO attendees. 
Presentations provided or arranged by the Team were: 

o Formation of EPWOG SE group meeting in Denver and System 
Walkdown initiative (F. Lemieux) 

o Aging Management (P. Wu) 
o System Notebooks (J. Bottenus) 
o Electronic Notebooks (D. Cato) 
o Review of HSS-64 System Engineering related issues 2007-8 (K. 

Keith) 
o System Health Monitoring Best Practice (K. Keith for B. Heineken) 

• K. Keith recapped the Denver meeting and initial activities identified by the 
group to work. Priority was assigned to developing best 
practices/minimum expectations for: 

o System Walk downs 
o System Health Monitoring 
o System Notebook  
o Training & Qualification 

With Earl Hughes, DOE-HQ support, products from these efforts are 
targeted to be collected in a DOE Standard or Guide. 

• DOE Guide/Standard development discussion 
o K. Mulder, SNL, recommended the guide include a discussion of 

the applicable requirements and their relationship.  SNL has been 
working such an effort and Ken volunteered Robert Zahring to help. 

o Based on the SSO meeting discussions, the Guide should include 
expectations for relative roles and responsibilities between 
contractor SE activities and SSO activities. 

o As the above activities progress, further effort on overall content of 
the Guide will occur. 

• INPO information access 
o During the SSO meeting, the team learned that DOE had indeed 

renewed the INPO contract allowing continued access to their vast 
commercial nuclear reactor reports and guidance.  INPO has 
several documents relevant to system engineer activities. 



o K. Keith agreed to try to obtain a list of site INPO contacts for 
the group. 

o F. Lemieux suggested a benchmarking trip to a commercial plant 
by the team and noted that he could likely arrange a visit.  G. 
Tarbet noted INPO could also serve as a portal to set up a 
benchmarking visit if interested.  Action for ALL Members – 
provide Fran notice of any interest in participating in a group 
benchmarking effort.  It may be possible to arrange a fall meeting in 
conjunction with a benchmarking visit. 

• System Health Monitoring Best Practice 
o Frequency of health monitoring report updates was discussed with 

quarterly generally a common frequency.  Some may be monthly 
and others longer, up to a year, based on the particular SSC. 

o Some members were not certain that they had seen the latest draft 
of the BP.  B. Heineken or K. Keith will get the latest version 
out to the team. 

o K. Keith noted that the BP draft should be reviewed to ensure a 
couple of items from the INPO presentation are considered.  These 
were Temporary Mods and Compensatory Measures. 

• System Walk downs 
o During the SSO meeting discussions, walk downs were generally 

considered in the context of assessments by SSOs.  The group 
discussed and recommended to address walk downs separately 
although they may be a tool used in assessments. 

o Discussion occurred relative to passive SSCs.  Most folks are doing 
something for passive SSCs including walk downs and some are 
assigning Cognizant System Engineers (CSEs) to them. 

o B. McClung, NTS, agreed to develop a first draft on System 
Walk downs. 

o T. Harris, PX, agreed to share their program document. 
o Overall discussion lead to consensus that the draft should provide 

structure for walk downs including expectations but allow sufficient 
flexibility for the various types of SSCs in the Complex. 

• Training & Qualification 
o It was noted that T&Q is directly related to assigned roles & 

responsibilities.  
o K. Keith agreed to start a sample list of R&R to share as a 

baseline for use in evaluating T&Q requirements. 
o Oral boards were discussed and most sites use some sort of oral 

examination in qualification. 
• Assessments 

o With much discussion on assessments with the SSOs, the team 
agreed that a collection of good CRAD should be gathered and 
shared.  This information could also be used in a section/chapter of 
the proposed Guide.  ALL sites provide assessment CRAD used 



for SE program reviews to K. Keith.  These may be for 
management or independent assessments. 

o With the NRC and INPO presentations in mind, a suggestion was 
made that with a comprehensive set of CRAD, common 
expectations could be established between the SSOs and the 
contractor SEs. 

o T. Harris noted that the Albuquerque training center has an 
excellent course on CRAD development.  This training is generally 
reserved for DOE staff and may be difficult for contractors to gain 
access. 

o Selection of Leads/Future Meetings 
 D. Cato and F. Lemieux volunteered to be co-leads for the 

team 
 Although not discussed, the team will prepare a charter for 

approval by the EPWOG.  K. Keith will provide Diane and 
Fran an example charter as a model for developing a 
team charter. 

 The team discussed arrangements for future meetings.  
Given the excellent interaction and feedback on participation 
in the SSO meeting, it was suggested that this arrangement 
be continued and the team meet in conjunction with the 
SSOs.  Also given the significant interactions that have 
occurred in the Denver meeting and this meeting, a second 
face-to-face meeting was deemed appropriate possibly in 
the fall. 

 Similar to EPWOG, team and initiative specific phone calls 
could and should be held.  Team calls spaced in the 
intervening quarters between face-to-face meetings were 
suggested. Diane and Fran will determine meeting 
arrangements. 

• Commercial Grade Dedication (CGD) 
o As in Denver, much energy was again apparent for CGD activities. 

As a result, an initiative was established to coordinate information 
with the Team and with the EFCOG QA sub-group.  W. Mouser and 
P. Cakanic agreed to lead.  K. Keith volunteered Jim Henry of Y-12 
to also support.  Paul and Wes will arrange a phone call with Jim 
and draft up thoughts on needs and activities. 

o During the SSO meeting and discussion on CGD, a DNFSB Staffer 
(name?) challenged us on working with the QA group.  We noted 
that we were working with them.  The Staffer noted to Wes that he 
was interested in helping on this topic.  Wes will contact him and 
establish a line of communication. 

o Topics to discuss or address were noted as: 
 Graded approach 
 Standardization of commercial grade surveys, etc. 



 Procurement Quality Engineer – use, roles and 
responsibilities, etc. 

 Training – discussion was held regarding the possibility of 
arranging a group training opportunity possibly in conjunction 
with a fall meeting.  Diane will provide a Sequoia Group 
contact to Wes for investigating this possibility. 

 EPRI documentation access was discussed.  At least a 
couple of sites have access to most of the EPRI CGD 
documentation beyond those publically available.  It was 
suggested that general EPRI access be discussed with the 
EFCOG Board especially as it relates to CGD and the 
significant attention QA and quality related procurements are 
currently receiving. K. Keith will brief C. Kronvall on this 
proposal. 

 Consensus on contacting and helping provide structure to 
the QA group’s CGD task team was clear.  Wes and Paul 
will update the communication with that group and 
update the team. 

o Future Meeting Discussion 
 Given the nature of the discussion in Las Vegas and in the 

previous Denver meeting, some periodic meeting 
arrangement was deemed necessary.  Consideration of 
meeting with/in parallel to the full EPWOG was discussed.  
The EPWOG is presently targeting meeting in Idaho in late 
October.  Fran and Diane will determine an appropriate 
meeting arrangement and disseminate to the group. 

 
 
 
 



EPWOG SE Group 
Las Vegas Attendance 

 
 
Name Site/Contractor Email 
   
Ken Keith B&W Y-12 k7k@y12.doe.gov 
Ken Mulder Sandia National Lab kmulder@sandia.gov 
Cassandra Montano Sandia National Lab cnmonta@sandia.gov 
Fran Lemieux NTS lemieufh@nv.doe.gov 
Paul Cakanic NTS cakanip@nv.doe.gov 
Del Scott NTS scottd@nv.doe.gov 
Gary Tarbet INL/BEA gary.tarbet@inl.gov 
Brad McClung NTS mcclunbd@nv.doe.gov 
Todd Harris B&W Pantex trharris@pantex.com 
Cary Reams B&W Pantex creams@pantex.com 
Diane Cato Hanford/WRPS Diane_M_Cato@RL.gov 
Wes Mouser SRS/SRNS wes.mouser@srs.gov 
Jim Whitcraft BNI jwhitcra@Bechtel.com 
   
R Jay Bottenus      CHPRC        R_J_Jay_Bottenus@rl.gov 
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System Health Monitoring Report Draft C (Heineken, Y-12) 

1 Introduction 
1.1 Purpose 

This guidance provides direction for the identification, testing, collection, and analysis of 
performance data for Structures, Systems and Components (SSCs).  This system health monitoring 
is performed in order to improve the reliability and availability of SSCs through early detection of 
degradation. Early detection of SSC degradation results in better planning and scheduling of 
maintenance work, which further results in a significant improvement in predictive and preventive 
maintenance, better use of manpower, improved reliability of SSCs, and an improved spare parts 
program.  
 

1.2 Scope 
This guidance applies to the Cognizant System Engineers (CSE) and design authority personnel 
who are responsible for monitoring system performance to ensure system availability, reliability, 
and maintainability.  The primary focus is on application to active safety systems credited in the 
approved safety analysis.  Due to the potential benefits of active system health monitoring, the 
owners of process equipment, support systems, and facilities may request and sponsor the 
application of this process on additional systems.  When identify additional systems, the 
applicable CSE(s) should be consulted.  (Section 2.2 provides additional application guidance.)   

1.3 Terminology 
Reliability – The ability to of an SSC to perform a required function under stated conditions for a 
period of time 
Availability – The ability of an SSC to perform its required function at a stated instant of time 
over a stated period of time 
Maintainability – The ability of an SSC, under stated conditions of use, to be retained in, or 
restored to, a state in which it can perform its required function, when maintenance is performed 
properly 
Operability - the ability of an SSC to perform  its required function when all necessary attendant 
instrumentation, controls, electrical power, cooling water, lubrication, and other auxiliary 
equipment required perform their related function 
Cognizant System Engineer – the qualified system engineer, typically from the design authority 
organization, assigned to the VSS for the purpose of maintaining and monitoring.  For some sites 
the CSE role may be combined the design authority. 

 

1.4 Overview 
System Health Monitoring is an essential element of the equipment reliability process and should 
be included as an element for the management of Vital Safety Systems (VSSs).  Systems Health 
Monitoring provides the CSEs and the equipment owners with the means to easily assess the 
current and historical performance of systems to ascertain SSC maintainability, reliability, 
availability, and operability.  Through systems health monitoring, potential equipment 
malfunctions can be detected, often allowing for corrective actions to be taken prior to a failure. 
This in turn can save money in costly replacement parts as well as increasing the availability and 
reliability of the equipment.   
 
A simple representation of how system health monitoring integrates into the review and reporting 
processes for VSSs is provided in Figure 1 .  Surveillance requirements are defined by the safety 



 

basis and are intended to demonstrate the operability at a period of time.  These surveillances 
typically include calibration(s) and/or functional test(s).  Assessments are periodically performed 
to evaluate compliance to stated requirements or procedures.  For VSSs a configuration 
management assessment can include a comparison of the field condition against design output 
documents such as drawings.  
 

Assessments
Program Compliance

System Health Monitoring
System Reliability

Surveillance Requirements
System Operability

 
Figure 1  VSS Program elements which can develop a report. 
 

 
This guidance provides the general responsibilities and instruction for SSC performance 
monitoring.  It is not intended to provide detailed instructions on how to perform monitoring for 
every type of VSSs within the DOE Complex or define a management structure for VSS 
programs.  Specific application may be tailored, within the framework described herein, based 
upon the specific SSC being monitored, facility being supported, operational needs, or owner’s 
request.  Error! Reference source not found.Figure 2  provides a simplified flow chart showing 
the primary steps of the system health monitoring process.   
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Figure 2  Basic steps of a system health monitoring process. 



 

 

2 Process 
2.1 Roles and Responsibilities 

2.1.1 Operations Management 
• Sets priorities necessary to achieve mission required availability of SSCs 
• Reviews system health reports 
• Commits resources necessary for corrective actions based on performance monitoring results 

2.1.2 Design Authority  
• Works with CSE to identify SSCs to monitor 
• Works with CSE to identify performance indicators for each SSC 
• Selects applicable CSE to perform SSC performance monitoring 
• Reviews SSC monitoring results 

2.1.3 Cognizant System Engineer 
• Defines performance monitoring activities, parameters, and criteria 
• Defines the boundaries and/or interfaces of the SSC 
• Initiates design modifications as necessary to obtain data 
• Obtains applicable SSC performance monitoring data (calibration, preventative maintenance, 

equipment testing and inspection, walkdown observations, surveillances, and other applicable 
information), initiates, and maintains applicable trending information 

• Recommends corrective actions based on SSC monitored parameters 
• Prepares System Health Reports 
• Presents results of SSC analysis to operations management upon request 
• Tracks results of trending, monitoring, and recommendations 
• Delegates SSC monitoring responsibilities to a Technical Agency, as needed 
• Performs periodic walkdowns to evaluate system for configuration and degradation 

2.1.4 Maintenance & Operations Personnel 
• Assists the CSE in collecting and analyzing SSC performance data 

 

2.2 Identification of Monitoring Needs 
The CSE and the design authority, identifies SSCs to monitor and ensures that characteristics exist 
that may be monitored to effectively meet the SSC monitoring objectives.   



 

2.2.1 SSCs to be Monitored 
System health monitoring provides a real time monitor of SSC performance to provide feedback to 
the system owner of potential reliability and availability concerns.  It is recommended that the 
process be applied to SSCs designated as vital safety systems but benefit may also be derived if 
applied to other systems which may not be safety related.  The system owner can consider the 
following characteristics for the need of performing health monitoring: 
 
• Impact of partial or complete system failure upon mission or operation of other systems or 

facilities 
• Past problems related to this system 
• System interactions with other systems 
• Impact of reduced system performance 
• Cost to repair or replace 
• Critical project SSCs in support of system level/startup testing 
• SSCs to maintain compliance with licenses/permits 

 

2.2.2 Identification of Attributes to be Monitored 
The CSE is responsible for identifying the parameters to be monitored and the schedule for 
periodically monitoring.  The required safety function parameters and surveillance requirements 
identified in the safety basis should serve as the primary source of input for characteristics to be 
monitored.  The following should be considered and trended based upon the information available: 

• Calibration data 
• Comparing as-found to the required value 

• Functional testing 
• Response Time, actual vs. required 

• Other safety function requirements 
• Leak testing 
• Operator workarounds that affect ability to operate equipment 
• Number of annunciators in alarm 
• Lost capacity caused by failures of components 
• Frequency of specific/recurring failures per year 

• Performance of maintenance activities 
• Open corrective maintenance 
• Required preventative maintenance status 

• Overdue 
• Deferrals 

• Status of modifications 
• Number of temporary modifications 
• Proposed modifications which have not been implemented 
• Outstanding actions from implemented changes 

2.2.3 Periodic Walkdowns of SSC 
The CSE should coordinate and perform walkdowns of the SSC on a periodic basis to evaluate 
system for potential signs of degradation and for configuration changes.  It is recommended a full 
system walkdown be performed at least annually if the system has been in service; for large or 
multiple systems they can be divided in order to perform more frequent, narrow scope walkdowns.  
A team approach is recommended to incorporate other disciplines and additional experience to 
evaluate the field configuration, consideration of representatives from the Design Authority 
organization, safety professionals, other system engineers, and personnel from site oversight 
(NNSA/DOE) to participate on the walkdown.   

 



 

2.3 SSC Performance Reporting Activities 
 
NOTE: If at any stage during the process of SSC performance monitoring it is observed that an 

SSC parameter or condition may affect safe or reliable operation or have the potential to 
endanger personnel or equipment, the CSE shall immediately notify the appropriate 
Operations personnel. 

 
The CSE should initiate the appropriate actions to implement the monitoring activities including 
coordinating performance monitoring tests with other plant programs (e.g., surveillance testing 
and preventive maintenance) so that testing is not duplicated. The obtained data shall be evaluated 
for any potential trends or negative results. After reviewing the results, the CSE identifies areas 
where improvement is needed, and will make recommendations, with justifications, in final report. 
 
The collected data should be collected in a format that is readily retrievable for use by the CSE for 
identifying any potential trends.  The use of common software tools such as a spreadsheet or 
database is recommended due to ease to input data and use sharing with other personnel within the 
facility.  Spreadsheet software allows for the presentation of the data in both tabular and graphical 
forms which can be imported into a report.  (Sample tables are provided in Attachment 1.)   The 
data results shall be compared against acceptance criteria to easily identify if there is a trend to a 
potential failure condition.   The graphical form also provides a quick summary view of the 
collected data.   
 
Caution should be taken to understand how the data is being collected and recorded to ensure it is 
trended and evaluated consistently in the system health report.   

• If calibration data is being trended the drift during a calibration period should be 
compared against the ‘as-left’ value of the previous calibration to the ‘as-found’ value of 
the current calibration.  

• If a repair is made or component is replaced it should be clearly identified in the report 
and its potential effects on previously collected data. 

• If several data points are collected over surveillance periods with inconsistent durations 
the graphical trend should be presented in a scatter graph format or adjusted for the 
different durations.  

 
The CSE documents SSC monitoring results in a summary report in accordance with the facility 
SSC monitoring schedule.  A example report table of contents is provided in Attachment 2.  These 
schedules will be set by the CSE with concurrence from the DAR.  The schedule should primarily 
be based upon the specified surveillance frequencies of equipment monitored and the capability to 
provide a measurable feedback on SSC performance.  Examples:  If the equipment is only 
calibrated annually, then an annual report can be considered. If the equipment is calibrated 
annually but also include quarterly functional tests, then a quarterly report should be used to trend 
and evaluate the performance.   The CSE can include a recommendation and justification in the 
report to increase the evaluation period.  
 
The Operations Management reviews the report and provides the necessary resources and for the 
recommended follow-up actions to be implemented and/or make additional suggestions as 
applicable.  The CSE ensures tracking, implementation, and closure of approved follow-up 
actions.   
 



 

 
 

Attachment 1 – Example of Data Presentation 
 

Summary of Surveillance Acceptance 
Table X: Results for SR X.X.X.X 
Date Completed Result Days Between 

Completion 
Within OSR 
Frequency 

Within OSR Grace 
Period 

8/3/2004 SAT    
11/2/2004 SAT 91 YES YES 
2/16/2005 SAT 106 NO YES 
5/17/2005 SAT 90 YES YES 
8/22/2005 SAT 97 NO YES 
11/22/2005 SAT 92 YES YES 
3/16/2006 SAT 114 NO YES 
6/19/2006 SAT 95 NO YES 
6/13/2007 SAT 359 NO NO 
 
Table X: Response Time Results for SR X.X.X.X 
Date 
Completed Interlock Tested Component Required 

Action 
Required 
Response 

Actual 
Response 

6/13/2007 PSL-139 HV-103 Close <14 sec 2 sec 
  HV-110 Close <14 sec 2 sec 
6/13/2007 PT-213 HV-203 Close <14 sec 5 sec 
  HV-223 Close <14 sec 6 sec 
  HV-226 Close <14 sec 6 sec 
6/13/2007 PSH-146 HV-103 Close <14 sec 3 sec 
  HV-110 Close <14 sec 3 sec 
      
      
 



 

 
 
TableXX: Pressure Decay Results for SR X.X.X.X 

Valves 
Checked 

Time 
(min) 

Acceptable 
Pressure 
(psig) 

Pressure (psig) 

8/16/04 10/13/04 11/12/04 11/21/05 

Enclosure 
1 

0 19-21 19.03 19.20 19.58 19.66 
5 15.7 19.03 19.26 19.58 19.66 
10 10.8 19.03 19.26 19.58 19.66 
20 4.2 19.03 19.25 19.58 19.66 
60 0.0 19.05 19.24 19.57 19.63 

Enclosure 
2 

0 38-39.2/40 39.81 38.78 39.05 38.5 
10 31.0 39.77 38.74 39.03 38.45 
20 23.8 39.76 38.71 39.00 38.43 
40 13.4 39.75 38.66 38.97 38.41 
60 6.6 39.75 38.61 38.93 38.39 

 
Or in graphical form 

Enclosure 2 Pressure Test
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Table X: Status of Open Corrective Maintenance 

Date 
Notification or 
Work Order 
Number 

Description Affect on System Status as of Last 
Report Status as of [DATE] Expected Closure 

       
       
 
 
Table A2: History of Results for Calibration of One Point (Pressure Switch) 
Date 
Completed 

Days Between 
Completion 

Within 
OSR Freq 

Input  
(psig) As Found Low 

Limit 
High 
Limit In Cal Low Adj High Adj In Adj As Left 

7/7/2005     15.5 15.138 14.64 16.36 YES 15 16 YES 15.138 
7/6/2006 364 YES 15.5 14.94 14.64 16.36 YES 15 16 NO 15.43 
5/10/2007 308 YES 15.5 15.26 14.64 16.36 YES 15 16 YES 15.26 
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Table A4: History of Results for Calibration of Full Range Device 
 
Date 
Completed 

Days Between 
Completion 

Within 
OSR Freq 

Input 
(mA)  As Found Low 

Limit 
High 
Limit In Cal Low Adj High Adj In Adj As Left 

6/7/2005     4 4.004 3.828 4.172 YES 3.835 4.165 YES 4.004 
      8 8.000 7.828 8.172 YES 7.835 8.165 YES 8.000 
      12 11.991 11.828 12.172 YES 11.835 12.165 YES 11.991 
      16 15.985 15.828 16.172 YES 15.835 16.165 YES 15.985 
      20 20.000 19.828 20.172 YES 19.835 20.165 YES 20.000 
      16 15.992 15.828 16.172 YES 15.835 16.165 YES 15.992 
      12 11.998 11.828 12.172 YES 11.835 12.165 YES 11.998 
      8 7.998 7.828 8.172 YES 7.835 8.165 YES 7.998 
      4 4.004 3.828 4.172 YES 3.835 4.165 YES 4.004 
 



 

Attachment  2– Proposed Table of Contents Example 
 
Content 
 
1. Introduction  
2. Summary of Results  
3. OSR Surveillances  

3.1. SR X.Y.1.1 –Pressure Interlocks  
3.2. SR X.Y.1.1 –Functional Test XXYY  
3.3. SR X.Y.1.1 –Pressure or Leak Test of XXYY   
3.4. SR X.Y.1.2 - System Interlock  

4. OSR Credited Calibrations  
4.1. {UNID} – Name and function of component being calibrated  
4.2. {UNID} – Name and function of component being calibrated  
4.3. {UNID} – Name and function of component being calibrated   

5. Open Corrective Maintenance Items  
6. System Notes/Walkdowns  
7. Summary of current and previous walkdowns  
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