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EXECUTIVE SUMMARY 

When the Hanford Site Tank Farms' mission was safe storage of radioactive waste in 
underground storage tanks, maintenance activities focused on time-based preventive 
maintenance. Tank Farms' new mission to deliver waste to a vitrification plant where the waste 
will be processed into a form suitable for permanent storage requires a more efficient and 
proactive approach to maintenance. Systems must be maintained to ensure that they are 
operational and available to support waste feed delivery on schedule with a minimum of 
unplanned outages. This report describes the Reliability Centered Maintenance (RCM) pilot 
system that was implemented in the 241-AP Tank Farm Primary Ventilation System under 
PI-ORP-009 of the contract between the U.S. Department of Energy, Office of River Protection 
and CH2M HILL Hanford Group Inc. (CHG). The RCM analytical techniques focus on 
monitoring the condition of operating systems to predict equipment failures so that maintenance 
activities can be completed in time to prevent or mitigate unplanned equipment outages. This 
approach allows maintenance activities to be managed with minimal impact on plant operations. 
The pilot demonstration provided an opportunity for CHG stafftraining in RCM principles and 
tailoring of the RCM approach to the Hanford Tank Farms' unique needs. 

The RCM methodology used for this activity was selected as the most cost-effective approach, 
considering the age and condition of existing systems within Tank Farms and the mission of 
transferring waste to a vitrification plant. RCM uses a graded approach to maintenance by 
identifying systems and hnctions that are critical to mission success and prioritizing 
maintenance efforts on those critical systems. 

An RCM consultant provided training to representatives from management, maintenance crafts, 
work control, engineers, trainers, and procedure writers, and assisted in the analysis and 
implementation of RCM on a pilot system. 

The RCM pilot activity resulted in the following recommendations, which are described in 
Section 4.0 of this report. 

Recommendation to change the operational surveillances on continuous air monitors and 
differential pressure (dP) readings on high-efficiency particulate air (HEPA) filters from 
12- to 24-hour frequencies.' Note: It was decided not to implement this recommendation 
at this time, pendzngfkrther evaluation in FY 2002. 

Formalize vibration monitoring for exhaust fan bearings. 

I The current requirement for 24-hour frequencies is inandated by Washington Department of Health ("DOH). 
These periodicities may be extended after an appropriate trending period. 
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The following recommendations were identified for implementation early in fiscal year 2002 or 
soon thereafter: 

Incorporate thermographic imaging of Motor Control Center (MCC) internals 

Pilot electronic data gathering during operational rounds using a data logger 

Trend operationaVmaintenance data to support maintenance optimization 

Use Age Exploration, along with other techniques, to identify optimum condition 
monitoring and preventive maintenance periodicities 

Change radiological control survey frequency for HEPA filter housing dose rates from 
weekly to quarterly. 

i i i  
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1.0 BACKGROUND 

Operational equipment at the Hanford Tank Farms varies widely in age and condition. Some of 
the equipment is being replaced or upgraded in preparation for transfer of radioactive waste 
from underground storage tanks to a vitrification facility where the waste will be converted into 
glass for permanent long-term storage. Pretreatment activities include the consolidation of waste 
by way of waste transfers between various tanks. 

Historically, maintenance in Hanford Tank Farms has focused on preventive or time-based 
activities, with a few informal condition-monitoring activities introduced in recent years. In 
addition, maintenance history records are few and those that do exist are difficult and time- 
consuming to recover. Records that are recovered may not be complete, resulting in low 
confidence in their value for accurately tracking and trending structure, system, and component 
(SSC) performance and condition. A Reliability, Availability, and Maintainability (RAM) 
Analysis completed in November 1999 and updated in October 2000 in support ofwaste feed 
delivery, found that Hanford-specific information from which to establish failure rates was not 
readily available ("F-2863). The RAM Analysis was therefore completed using, primarily, 
failure rates derived for the Savannah River Site. 

The Waste Feed Delivery mission requires an improved level of equipmenthystem reliability to 
ensure timely delivery of waste to the vitrification facility. U.S. Department of Energy (DOE) 
Order 4330.4B and 0 430.1A require that equipment history data be collected, tracked, and 
trended to support cost-effective maintenance decisions; that predictive maintenance techniques 
be used to forecast equipment degradation so that maintenance can be performed before 
equipment failure; and that feedback to the maintenance program be effective to optimize the 
maintenance activities. 

The analysis completed for the pilot system, 2 4 1 4 '  Tank Farm Primary Ventilation System, 
relies upon experience and judgment of Tank Farm engineering, maintenance, and operations 
staff, along with input from the expert reliability centered maintenance (RCM) consultant to 
augment the minimal maintenance history that was available. An upgrade to the Computer 
Maintenance Management System software will provide additional support to the activities 
necessary to prepare for the Waste Feed Delivery mission, including improved 
maintenance/operational history. 

2.0 OBJECTIVEWSCOPE 

CH2M Hill Hanford Group, Inc. (CHG), is implementing an RCM maintenance program on 
critical systems and components to minimize unplanned schedule delays caused by 
systedcomponent failures and to optimize planning and scheduling equipment maintenance 
activities. This report details the activities completed in fiscal year 2001 to implement a pilot 
RCM-based maintenance on the 241-AP Tank Farm Primary Ventilation System. 

1 
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3.0 RELIABILITY CENTERED MAmTENANCE APPROACH 

CHG has chosen a graded approach to RCM in which safety and mission critical systems and 
their components receive a thorough RCM analysis. Non-critical components are considered for 
preventive maintenance (PM) program optimization, RCM with reduced effort, or root cause 
failure analysis as described in Section 4.5. 

Activities used to implement this RCM-based maintenance pilot program are listed below 

Contract with RCM consultant for CHG staff training and assistance in pilot system 
RCM implementation 

Train selected CHG staff for pilot system implementation 

Perform RCM analyses for pilot system and components 

Developlmodify maintenance procedures as required 

Procure condition-monitoring (predictive maintenance) equipment 

Develop interim maintenance history data collection process 

Future activities identified during the pilot system activities, but to be completed after the pilot 
system implementation include: 

Train maintenance staff in additional condition monitoring equipment use for future 
systems 

Continue to identify and recommend programmatic improvements to facilitate compiling 
equipment operational and maintenance histories 

Monitor and trend equipment maintenance and performance 

Analyze equipment operational/maintenance history and provide feedback to improve 
system availability. 

4.0 PILOT SYSTEM IMPLEMENTATION PROCESS 

The RCM-based program was implemented on a pilot system in parallel with several other 
activities, which normally would have been completed before implementing RCM. Critical 
activities in this category are development of an accurate Tank Farms Master Equipment List 
(MEL), assessment of Tank Farm equipment condition, and updating of the Safety Equipment 
List (SEL). These activities provide data that are essential in the equipment analyses required for 
RCM. In addition, an overall operations and maintenance strategy was being developed during 
the pilot system activity. Coordination with the organizations performing these other activities 
has been maintained during the activities associated with implementing RCM on the pilot 

2 
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system; however, because these activities were completed concurrently, minor changes to the 
RCM-based maintenance program are expected. These changes are consistent with the RCM 
being a ‘‘living’’ program that takes advantage of lessons learned, experience, and changing 
operating/equipment conditions to continually enhance the maintenance program. During the 
pilot system analysis, some tools were identified that may not apply to the pilot system, but will 
apply to other systems as RCM is implemented throughout Tank Farms. Some of these tools 
were purchased as part of the pilot program to expedite further implementation of RCM. 

4.1 SELECTION OF RELIABILITY CENTERED 
MAINTENANCE CONSULTANT 

CHG Maintenance and Reliability Engineering (M&RE) staff researched various approaches to 
RCM. The Internet was used to identify resources and background material. Several text books 
were purchased and studied, including text books used by one consultant company in their 
training and seminars presented to companies throughout industry, including the nuclear 
industry. After several consulting companies were identified that appeared to have academic 
knowledge and hands-on experience in RCM implementation, a request for proposal was 
prepared. After the responses were evaluated, a consultant company was contracted to provide 
training and mentoring during the implementation of RCM on a pilot system. The consultant 
company has many years of experience in the Navy nuclear program in both areas of operations 
and maintenance, including a DOE nuclear site in Portsmouth, Ohio. 

4.2 DEFINE THE SYSTEM AND SCOPE OF THE 
RELIABILITY CENTERED MAINTENANCE 
ANALYSIS 

A decision was made in the early stages of this activity to adopt a graded approach, which is 
RCM-based, but concentrates on the critical systems rather than conducting RCM analysis on 
every system and its components. The graded approach considers the safety significance, life- 
cycle phase, equipment condition, availability of resources, and remaining mission of the facility 
and applies classical RCM only to those systems and components where the commitment of 
resources is cost-effective. The 241-Ap Tank Farm Primary Ventilation System was chosen for 
the pilot system for RCM implementation because the tank farm is clean and inspection of the 
components is relatively easy. While not overly complex, the system has a variety of 
components representative of those expected to be encountered in future RCM system 
implementation. 

Classical RCM techniques bring together a team consisting of representatives from all 
organizations having expertise with the system being analyzed and the analysis is completed in a 
group setting. For this pilot system implementation, M&RE performed the analysis and other 
subject matter experts reviewed the results on an as-needed basis. This technique matched the 
available resources and resulted in an acceptable analysis without unduly impacting other 
organizations and their commitments. 

3 
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4.3 DEFINE THE SYSTEM BOUNDARIES AND 
IDENTIFY THE SYSTEM COMPONENTS 

The boundaries of the 241-Ap Primary Ventilation System were identified for this activity as the 
various tank inlet air passageways (e.g., leakage paths through cover blocks) through the primary 
exhaust stack. The tank headspace was included for air passage only. Included are all electrical 
components (to the circuit breaker providing power to the motor control centers), mechanical 
components, and instrumentation (H-14-020103. Rev. 4). The interfacing systems were 
identified as the electrical distribution system, Tank Monitoring and Control System (TMACS), 
and the tank. 

4.4 DETERMINE SYSTEM FUNCTIONS 

The AP Primary Ventilation System has five functions, the first four of which are defined as 
critical functions required from the system: 

1 .  Control contamination 

2. Maintain safe tank atmosphere 

3 .  Maintain tank waste temperature 

4. Control and monitor emissions 

5. Control discharge of emissions 

The fifth fbnction, control discharge of emissions, is a design feature in the form of the stack. 
Because the stack requires no maintenance, no analyses were completed on the stack; however, 
monitoring equipment mounted on or in the stack was analyzed. 

4.5 IDENTIFY, EVALUATE, AND ANALYZE 
SYSTEM COMPONENTS 

Note: The analysis process used in RCM uses Failure Modes and Effects 
Analysis (FMEA). The use of this analysis technique in RCM is specifically used 
in the context of identifying failures that can be prevented, delayed, or mitigated 
by maintenance actions and should not be confused with an FMEA used for other 
purposes such as analysis for nuclear safety 

The Component Labeling Database was used to identify the system components, and the 
accuracy of the list was verified through Hanford Site drawings and by interfacing with the 
design authorities and cognizant engineering staff (system engineers). Once a list of all 
components making up the system was compiled, each component was evaluated to determine 
the effect of its failure on the critical functions of the system. Each component was identified as 
either critical or not critical to the system’s ability to perform its critical functions. Components 

4 
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were defined as critical if their failure resulted in loss of a critical knction or resulted in any of 
the following: 

Significant risk to onsite or offsite personnel 
Significant risk to the environment (either onsite or offsite) 
Significant operational impact to the facility. 

The criteria for defining a component as “critical” were determined initially by M&RE and were 
reviewed by system engineering, design engineers, maintenance and operations. Future RCM 
implementation may refine the criteria used to define “critical” components for this pilot system. 
While modifying the definition of “critical” may result in some minor changes in the critical 
component designation, these changes will be part of an ongoing process improvement of the 
RCM program and are not expected have a major impact on implementation of RCM for this 
pilot system. 

The next step in the process was to perform an FMEA on the critical components. All potential 
failure modes were identified along with their corresponding failure causes. In addition, the 
following four maintenance actions were considered: 

Condition-directed tasks, which include condition monitoring inspections andlor data 
collection; 

Failure-finding tasks for systems and equipment not normally in operation; 

Time-directed tasks for those items subject to wearing out or where the cost of 
performing the task is less than the cost to implement condition monitoring; and 

Design-change or modification recommendations 

Condition monitoring technologies and activities that could be used to monitor and identify the 
condition of components were identified. RCM expands the condition monitoring activities 
beyond those completed by the maintenance organization and includes performance monitoring 
(e.g., operational round sheet data and data taken by the radiological control [radcon] 
technicians - see Section 4.6). The information collected from these sources and technologies 
is used to identify equipment operational problems and to allow them to be corrected in advance 
of equipment failures, thus avoiding unplanned outages. At various stages during this process, 
design authorities. cognizant engineers (system engineers), and maintenance craft were brought 
into the process to review and provide input to the analysis. 

Each failure cause and the possible maintenance or condition monitoring tasks that would 
mitigate or prevent the failure were evaluated and compared to one another. If more than one 
task could be applied, a decision was made as to which task could be applied earliest and/or most 
cost effectively. Multiple condition monitoring tasks were not recommended for a component 
unless there was a clear benefit to each task. 

After the failure modes and causes were analyzed, critical components were evaluated against 
existing preventive maintenance procedures, data sheets, operational round sheets, and radcon 
round sheets. All existing maintenance activities and proposed new activities were evaluated to 
determine that activities are or will be both applicable and effective. These are the basic 

5 
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requirements for any maintenance activity. RCM includes as a fundamental tenet, the 
requirement that any maintenance activity must be applicable; Le., must address a potential 
failure cause and must be effective - must be worth doing. One of the last steps in the analysis 
process was to look at all maintenance activities, both preventive and predictive to determine 
which ones actually should be included. For example, in some cases several technologies might 
be used to monitor bearing condition. Both vibration monitoring and temperature monitoring 
can be used to indicate a developing problem with a particular bearing. For this particular 
situation, vibration monitoring can identify a problem more reliably and further in advance than 
temperature monitoring; therefore, only vibration monitoring was selected for routine bearing 
condition monitoring. It is possible that additional technologies might be useful in particular 
unique circumstances, but not cost effective on a routine basis. 

For those components and subsystems not in the critical category the following options were 
considered: 

PM Program Ootimization for those components that have existing preventive 
maintenance actions in the current maintenance program: 

- Apply condition-monitoring tasks as appropriate 
- Evaluate the current maintenance tasks for applicability, effectiveness, and their 

relationship to component functions that may justify the retention of the 
maintenance task as is or in a modified format 

- Analyze industry accepted tasks and frequencies for applicability and 
effectiveness 

- Adjust existing PM actions as appropriate based on the results of the evaluation. 

RCM With Reduced Effort: 
- Conduct reliability-based analysis as a lower priority effort with reduced 

resources and extended time schedules. 

Root Cause Failure Analvsis Living Program: 
- “Run to failure” and then repair or replace the component 
- Perform root-cause-failure analysis on failed component if deemed economically 

feasible to do so (cost of analysis versus cost of component) 
- Determine if a reliability-based maintenance task should be implemented for 

component or leave in “run to failure” category. 

Note: Root-cause-failure analysis is used to analyze system components that are 
“run-to-failure” when cost effective. This technique is used in lieu of an FMEA 
that is used in the reliability-based analysis for critical components. 

6 
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4.6 REVIEW EXISTING OPERATIONS AND 
MAINTENANCE PROCEDURES AND 
SURVEILLANCES 

4.6.1 OPERATOR ROUNDS - TF-OR-A-03 

Round sheets for 241-AP and 241-AW tank farms are found in Tank Farm Plant Operating 
Procedure, TF-OR-A-03, Fifty-nine individual round sheets are contained in this procedure. 
Four ofthese sheets were identified as applicable to the 241-AP Tank Farm Primary Ventilation 
System performance. These four were reviewed in detail to determine if the data collected could 
be used to monitor condition of SSCs within the primary ventilation system. This review also 
evaluated the frequencies of the data collection activities against Tank Farms Technical Safety 
Requirements (TSR) (HNF-SD-WM-TSR-006) and environmental requirements for data 
collection (surveillances). Two sets of data collected on round sheets were identified as data that 
can be used to monitor SSC conditions. 

On page 10 of 60 - AP296-VTP-CAM-510, Primary Stack Radiation Readings: 

Check once each during day shift and night shift. TSR Limiting Condition for Operation 
(LCO) 3.1.4 requires a surveillance every 48 hours for the stack continuous air monitor 
(CAM) interlock system and LCO 3.1.8 requires a surveillance every 48 hours for the 
differential pressure (dP) interlock system. A corrective action imposed by the 
Washington Department of Health (WDOH) has resulted in a 24-hour surveillance 
requirement. After a sufficient period of trending based on 24-hour surveillances, it is 
expected that the periodicity for these two surveillances can be significantly extended. 

4.6.1.1 Recommendations 

The following recommendations were made regarding CAM and high-efficiency particulate air 
(HEPA) filters 

Reduce periodicity of CAM surveillances from 12 hours to 24 hours 

Reduce periodicity of HEPA filter dP readings to 24 hours (HEPA filters do not load fast 
enough to justify more frequent readings). 

Note: It was decidednot to implement this recommendation at this time, pendingjhher 
evaluation in FY 2002. 

. 
4.6.1.2 RCM Data Requirements . AP Primary Ventilation System Prefilters Delta P (in. HzO), 

AP Primary Ventilation System 1" Stage HEPA filter Delta P (in. HzO), 
AP Primary Ventilation System 2"d stage HEPA filter Delta P (in. HzO), and 
AP Primary Ventilation System Filter Train Total Delta P (in. HzO). 
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AP241-VTP-FLT-301 

AP24 I-VTP-FLT-302 

4.6.2 RADCON SURVEY ROUTINES 

The weekly survey routine completed as Task No. TFC-WOOS was reviewed. This task 
description requires dose rate surveys of tank farm HEPA filter housings on a weekly schedule. 
The action level limit is specified as 200 mredh, with a requirement to notify the Shift 
Operations Manager if contact dose rates are found greater than the Alert Level of 130 mredh.  
All recently completed HEPA filter housing surveys were reviewed. The survey periods varied 
between 9 months and 2 Yi years. In no case did the dose rate approach the Alert Level. In fact, 
the highest reading was 80 mredh in 13 Yi months in the 241-SY Tank Farm, with the initial 
reading being 30 mredh.  Another reading was 80 mredh in 2 Yi years after starting the period 
with 70 mredh (lSt HEPA filter in Train B in AW farm). Based on this review, a periodicity of 
every 3 months (quarterly) is recommended for normal tank farms operations. 

Prefilter, Train A 3-VB- 156TF Data Sheet 1-6 TF-OR-A-03 

1" HEPA Filter, 3-VB-156TF Data Sheet 1-6 Modify 
Train A TF-OR-A43 

4.6.3 Mechanical Maintenance Procedures Review 

4.6.3.1 Procedures and Data Sheets 

The following procedures, data sheets and round sheets have been reviewed. 

AP241-VTP-EF-002 Exhaust Fan, Train B Modify TF-OR-A43 
6-TF-237 

AP24 1 -VTP-FLT-303 Zd HEPA Filter, 3 -VB- I56TF Data Sheet 1-6 Modify 

TF-OR-A-03 Train A 
I 1 I I 

I AP241-VTP-FLT-401 I Prefilter Train B I 3-VB-156TG 1 Datasheet 1-6 1 TF-OR-A-03 I Data Sheet 1-6 Modify I TF-OR-A43 
I" HEPA Filter, 
Train B 

I AP241-m-FLT-402 

I Data Sheet 1-6 Modify I TF-OR-A-03 
I AP241-VTP-FLT-403 Znd HEPA Filter, I TrainB 

t I I I I 

I 6-TF-237 
Exhaust Fan Motor, 
Train A I I TF-0R-A-03 

I Exhaust Fan Motor, I 6-TF-237 I Train B 
I AP241-VTP-M-002 I TF-OR-A43 

I 
~ 

I I 1 

I Exhaust Fan, Train A Modify I 6-TF-237 I I TF-OR-A-03 

8 
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I TrainA 1 TO-060-340 I I TF-OR-A-03 I I AP241-VTP-MOV-301 Inlet Motor Op Valve, Modify 

I I AP241-VTP-MOV-401 Inlet Motor Op Valve, Modify I TrainB I TO-060-340 I TF-OR-A-03 I 

4.7 HEPA AND PREFILTER MAINTENANCE 
AND ROUND SHEET PROCEDURES 

4.7.1 3-VB-156TF - AP241-VTP-EF-001 Tank 
Exhauster 296-A-40 HEPA Filter Aerosol Test 
Data Sheets 

This procedure was reviewed to determine its completeness an- adequacy for testing and 
inspection of the HEPA and Prefilters of the 241-AP Tank Farm Train A Primary Ventilation 
System on a yearly basis. Six data sheets were reviewed. The items addressed in the data sheets 
include instrument calibration, pre-job survey, visual inspection checklist, dP readings, system 
air flow readings, filter aerosol test readings, and final disposition. 

No changes were identified to this maintenance test procedure or its data sheets for the purpose 
of the RCM program. 

4.7.1.1 RCM Data Requirements 

1. Train A Prefilters, Delta P (in. HzO), 
2. Train A 1st Stage HEPA filter, Delta P (in. HzO), 
3. Train 2nd stage HEPA filter Delta P (in. HzO), 
4. Train Total Delta P (in. HzO), and 
5 .  Aerosol Penetration Factors for Train A. 

4.7.2 3-VB-156TG - AP241-VTP-EF-002 Tank 
Exhauster 296-A-40 HEPA Filter Aerosol Test 
Data Sheets 

This procedure was reviewed to determine its completeness and adequacy for testing and 
inspection of the HEPA filters and prefilters of the 241-AP Tank Farm Train B Primary 
Ventilation System on a yearly basis. Six data sheets were reviewed. The items addressed in the 
data sheets include instrument calibration, pre-job survey, visual inspection checklist, differential 
pressure readings, system air flow readings, filter aerosol test readings, and final disposition. 
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No changes were identified to this maintenance test procedure or its data sheets for the purpose 
of the RCM program. 

4.7.2.1 RCM Data Requirements 

1. Train B Prefilters, Delta P (in. HzO), 
2. Train B, 1st Stage HEPA filter, Delta P (in. HzO), 
3. Train B 2"d stage HEPA filter Delta P (in. HzO), 
4. Train B Total Delta P (in. HzO), and. 
5. Aerosol Penetration Factors for Train B. 

4.8 EXHAUST FAN AND MOTOR 
MAINTENANCE AND ROUND SHEET 
PROCEDURES 

4.8.1 6-TF-237 - Supply rnd Exhrust Fans, Inspection 

Part of this procedure covers the Shock Pulse Monitoring (SPM) vibration-monitoring program 

RCM FMEA identifies temperature monitoring of exhaust fan and fan motor as a potential 
maintenance task. The temperature monitoring would be used to indicate the condition of the 
bearings being monitored. There is currently an SPM vibration-monitoring program for all of 
these bearings, The SPM vibration-monitoring program will provide warning of a potential 
bearing failure with an ample lead-time to facilitate replacement. A temperature-monitoring 
program could also be used to predict impending failures of bearings and would result in a 
duplication of the SPM vibration-monitoring program from that standpoint. As such a 
temperature-monitoring program is not justified for these sets of bearings. 

4.8.1.1 Recommendation 

Formalize the vibration monitoring program by revising the procedure 

4.9 INLET MOTOR OPERATED VALVES 
OPERATIONAL PROCEDURE 

4.9.1 TO-060-340 -Tank Farm Plant Operrting 
Procedure 

This operational procedure calls for the switching of the operating and standby ventilation tank 
primary exhaust fans on a weekly basis (5.3). There is no specific call out to check for the 
proper positioning of the inlet motor operated valves. 

10 
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AP24 I-VTP-PDIT-428 

4.9.1.1 Recommendation 

Add Operating SystemNalve Position table of Section 5.1.15 to Section 5.3 as 5.3.9. Have 
operations verify that the valves are aligned in proper positions. 

Yokogawa Acceptable as is 

4.10 INSTRUMENTATION MAINTENANCE 
PROCEDURE REVIEW 

AP241-VTP-PDIT-329 

AP241-VTP-PDS-325 
AP241-VTP-PDS-425 
AP241-VTP-PDIS-145 
AP241-VTP-PDIS-146 
AP296-VTP-CAM-5 10 

AP296-VTP-FSL-522 
AP24 I-VTP-Ma01 
AP241-VTP-Ma02 

4.10.1 Scope 
Review existing Instrumentation maintenance procedures, data sheets, round sheets and make 
recommended changes applies to those that apply to AP Tank Farm Primary Ventilation System 

Yokogawa Acceptable as is 
Update scope to 
apply to “majority of 

Dwyer tank farm locations. 
Dwyer Acceptable as is 
Dwyer Acceptable as is 
Dwyer Acceptable as is 
Eberline Acceptable as is 

Acceptable as is 
Acceptable as is 
Acceotable as is 

4.10.2 Procedure and Data Sheets 
Procedures and data sheets that were reviewed are listed in the following table and described 
further in the paragraphs that follow the table. 

AP296-VTP-CAM4 10 

16-FCD-077 

Change wiring 
diagram drawing no. 
in section 2.3 to 
H-14-102747 Eberline 

16-GENI-354 

TF-OR-A-03 I AP241-VTP-PDIT-429 

6-PCD-373 

Yokogawa I Acceptable as is 

16-PCD-373 

6-PCD-373 
16-PCD-373 1 6-PCD-508 

6-PCD-514 
16-PCD-514 

6-TF477 

6-TF-237 

EE-00609 
EE-00654 
ET47465 
ET47478 
ET47479 
ET47480 
ET-07481 
ET47482 

EE-00577 
EE-00577 
EE-00488 
EE-00489 
ET47351 

TBA 
TBA 

ET47152 
ET47526 

AP296-VTP-FSL-5 12 
I AP271-VTP-FSL-509 

I Acceptable as is 
1 Acceotable as is 

I AP241-VTP-PDIT-429 I Yokogawa I Acceptable as is 
AP241-VTP-PDIT-327 Yokogawa I Acceptable as is 

I AP241-VTP-PDIT-328 I Yokoeawa I Acceotable as is 
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TF-FT-279418 
TF-FT-279418 

I TF-FT-279418 I ET47526 I I AP241-VTP-PDIT-327 I Yokoaawa I Acceptable as is I - 
ET47526 AP241-VTP-PDIT-328 Yokogawa I Acceptable as is 
ET47526 I AP241-VTP-PDIT-329 Yokogawa I Acceptable as is 

TF-FT-279418 
TF-FT-279418 

TF-FT-2794 18 

I TF-FT-279418 I ET47526 I 1 AP241-VTP-PDlT-427 I Yokoaawa 1 Acceotable as is I 
ET-07526 AP24 I-VTP-PDIT-428 Yokogawa Acceptable as is 

A P ~ ~ I - V T P - K - ~ O I  Allen-Bradley Acceptable as is 
Potter & Acceptable as is 

AP241-VTP-K-602 Brumfeld 

TF-FT-279418 I 

I TF-FT-279418 I I TF-OR-A-03 I AP241-VTP-PDS-325 I Dwver I Acceotable as is I 

I AP271-VTP-YYC-300 1 Allen-Bradle\ I Accentable as is 

TBA 

I TF-FT-279418 I I I AP271-VTP-YYC-300 I Allen-Bradlev I Acceotable as is I 

TF-OR-A43 AP24 I-EDS-MCC-On2 Acceptable as IS I United Elec. I Acceptable as is 
IEE-00327 I I AP241-VTP-TSH-426B Temoerahue I I United Elec. Acceptable as is 
IEE-00246 I I AP241-VTP-TSH-326B Temoerature I I 

6-PCD-373 - Yokogrwa Instruments EJA 110 & 120 Differential Pressure Transmitter 

This procedure applies only to Yokogawa EJA 110 & 120 Differential Pressure Transmitter. 

Recommendation: After reviewing this procedure, no comment is made to this procedure 

6-PCD-508 - Calibrate Pressure Switches 

The scope and purpose of this procedure is to provide a safe, uniform method of calibrating 
pressure switches at all tank farm locations. There are no descriptions of the types of pressure 
switches that can be calibrated by this procedure. Tank Farm has different types of pressure 
switches;e.g., differential pressure switches, photohelic pressure switches. Some of these 
procedures are calibrated by other procedures. 

Recommendation: Update scope of this procedure to apply “at the majority of tank farm 
locations.” 

6-PCD-514 - Dwver Photohelie Series 3000 and Caasu-Photohelie Series 43000 Differential 
Switches and Gauzes 

This procedure provides a safe, uniform method for calibration of Dwyer Photohelic Series 3000 
and Capsu-Photohelic Series 43000 differential pressure switches and gauges. 
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Recommendation: After reviewing this procedure, no comment is made to this procedure. 

TF-FT-279-005 - Perform Functional Test for 241-AP Tank Farm Primarv Exhaust Stack 
Continuous Air Monitor 

TF-FT-279-005 verifies AP296-VTP-CAM-5 10 and AP tank farm primary pump interlock 
system be operable, These requirements are described in the Tank Farms Technical Safety 
Requirements, LCO 3.1.4 “Ventilation Stack Continuous Air Monitor (CAM) Interlock”, and 
LCO 3.2.1 “DST and AWF Tank Ventilation Systems.” LCO 3.1.4 specifies Ventilation Stack 
CAM interlock systems (”F-SD-WM-TSR-006). 

Tank Farms Technical Safety Requirements (”F-SD-WM-TSR-006) also states that “For 
ventilation systems that have HEPA filter dP interlock systems (LCO 3.1.8) and HEPA filter 
controls (AC 5.18) implemented, the option exists to use either the ventilation stack CAM 
interlock system or HEPA filter dP interlock system (and HEPA filter controls).” 

AP P&ID drawing H-14-020103, sheet 2 shows CAM-510 provides input to relay in the Motor 
Control Center AP241-EDS-MCC-002, and have the control line connected to the ventilation fan 
per engineering drawing H-14-102747. This design performs the CAM interlock. 

TF-FT-279-005 section 2.3 refers lists drawing “H-14-102764” for both Stack Monitor 
installation and Stack Monitor Wiring Diagram. The wiring diagram drawing should be 
H-14-102747, not H-14-102764. 

Recommendation: The drawing number should be changed 

TF-FT-279-018 - Functional Test for 241-AP Primarv Exhauster HEPA Filter Differential 
Pressure Interlock Svstem 

RPP-6546, “Computer Software for the HEPA Filter Differential Pressure Fan Interlock System” 
and RPP-5977 “HEPA Filter Differential Pressure Fan Interlock System Functional 
Requirements and Technical Design Requirements” specify the dP interlock fhnctional 
requirements. 

4.10.3 Data Sheet Review 

EE-00327 and EE-00246 - Kl-1, Kl-2 High TemDerature Cutout Switches 

These two data sheets test the updated heating elements and their associated controls, which 
provides heated inlet air before it reaches the HEPA filters. Because interlock controls have been 
removed, this procedure does provide a simple check to prevent inlet air from overheating. 

4.11 PERIODICTTIES 

Periodicities for preventive maintenance, failure finding, and condition monitoring tasks for a 
mature operating facility are based on operational and maintenance experience, manufacturer’s 
recommendations, industry standards, regulatory requirements, or a combination of these factors. 
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Given the incomplete maintenance history available for tank farms systems and the existing 
maintenance periodicities, a RCM technique known as Age Exploration is recommended where 
existing periodicities exist. This technique is a means to identify the optimum periodicities for 
existing condition monitoring and time-directed activities. Age Exploration involves starting at 
the current periodicity and for every period where no evidence of wear-out, aging signs, or 
developing adverse condition is identified the periodicity will be extended by some incremental 
change, The incremental change added to the periodicity may vary depending on several factors 
such as relationship to outage schedules, known operational history, and consequence of failure. 
Incremental changes are continued until signs of degradation are observed. At this point the 
periodicity will be adjusted to provide adequate warning so that unplanned failuredequipment 
outages can be avoided without unnecessary maintenance activities. This method can result in 
optimized periodicities faster than accumulating statistical data over relatively long periods of 
time. After sufficient maintenance history is accumulated, other means for optimizing 
periodicities will be added. Age Exploration is recommended for incorporation as soon as 
enough like or similar systems have been analyzed for RCM to provide data representative of all 
these systems. 

Existing periodicities for existing preventive maintenance and operational surveillance tasks 
were evaluated, resulting in several recommended changes. 

The daily operational rounds currently require data to be manually recorded twice a day, 
once on day shift and once on night shift for CAM and HEPA filter dP readings. The 
surveillance requirements in LCO 3.1.4 and LCO 3.1.8 are once every 48 hours. The 
requirement for trending for environmental considerations has been set at once every 24 
hours as a result of a corrective action required by WDOH. The RCM evaluation 
recommends that the current surveillance period for CAM and dP readings be changed 
from 12 hours to 24 hours. Note: It was decided not to implement this recommendation 
at this time, pendingfurther evaluation in FY 2002. After a suitable period of monitoring 
and trending data from 24-hour surveillances, an extension may be requested from 
WDOH. Another change was to formalize the existing vibration monitoring activities on 
the primary ventilation system. This was completed as a revision to Maintenance 
Procedure Number 5-VT-237. 

5.0 TRAINING 

Training was completed for a minimum number of staffrequired for support of the RCM 
implementation on the pilot system. CHG staff training included a presentation to management 
outlining the fbndamentals of RCM as well as the approach to the pilot system RCM 
implementation for Tank Farms. Key CHG engineering, maintenance, operations, production 
control, procedures, and training staff were provided a basic one-day training session describing 
RCM and the CHG approach to its implementation. The M&RE RCM team received detailed 
training from the consultant, who assisted in performing an FMEA and other activities required 
to implement RCM. An additional session was conducted for M&RE RCM team members on 
root-cause failure analysis. Sessions, which were considered “training” sessions, were 
documented on training rosters and included both engineering and maintenance staff. Several 
workshop sessions with the consultant were not considered training sessions, but were 
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considered working sessions on the pilot system analysis. In addition, a 3- to 4-hour class 
covering the fundamentals of the CHG RCM implementation approach was presented to 
approximately 50 systems engineers as a requirement in their qualification process. 

Maintenance craft personnel have been trained in the use of vibration monitoring equipment. No 
additional training is to be done for those craft personnel previously trained. Additional 
recommended training requirements for condition monitoring technologies will be identified by 
M&RE as these technologies are implemented in tank farms or new staff are included in their 
use. 

6.0 RESULTS 

The following are recommended changes to the current maintenance/operations procedures. 

Extend periodic dP surveillance from 12 hours to 24 hours (TF-OR-A-03). Note: It 
was decided not to implement this recommendation at this time, pending fiirther 
evaluation in FY 2002. 

Extend periodic Continuous Air Monitor (CAM) surveillance from 12 hours to 24 
hours (TF-OR-A-03). Note: It was decidednot to implement this recommendation at 
this time, pendingfurther evaluation in FY 2002. 

Formalize vibration monitoring in procedure for exhaust fan bearings (5-VT-237) 

Copy Operating SystemNalve Position table from Section 5.1.15 to Section 5.3 as 
new Section 5.3.9 (TO-060-340). 

Require Operations verify valves are aligned in proper positions (TO-060-340) 

Items 1 & 2 are limited to 24 hour due to corrective actions mandated by 
WDOH. These periodicities may be significantly extended after an appropriate 
trending period. 

Note: 

The following actions were identified as candidates for implementation early in fiscal year 2002 
or soon thereafter. 

1. Incorporate annual thermographic imaging of internals of Motor Control Center (MCC). 

2. Pilot a trial for electronic gathering of round sheet data. If successful it is expected that 
electronic data sheets can be included in the future. 

3. Adjust periodicities for CAM and dP readings of HEPA filter rounds. Periodicities 
(every 24 hours) for CAM and dP readings of HEPA filter rounds are presently driven by 
trending requirements from the WDOH as corrective actions. It is expected that this 
periodicity can be substantially extended after a suitable period of data trending at the 
24-hour periodic surveillances. 
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4. Implement additional procedural and periodicity changes as RCM analyses are performed 
on additional ventilation systems. Most procedures, round sheets, and some data sheets 
are performed on multiple systems, limiting the changes that can be justified until 
analyses are completed on all systems covered. 

5.  Identify full RCM Analysis Team, including maintenance craft and operators, for further 
RCM implementation. 

6. Using an Age Exploration process, extend periodicities period until optimum periodicity 
is reached. (See Section 4.12. Periodicities). Because periodicities are set for multiple 
systems, this action will be implemented when an appropriate number of systems have 
been analyzed for RCM implementation. 

7. Change radiation surveys of exhaust system HEPA filter housings from weekly to 
quarterly. 

Two actions were identified which were not within the scope of this pilot, but are noted to 
correct the subject documents. These actions will be completed when resources are available. 

1. Update scope of this procedure to apply “at the majority of tank farm locations” 
(6-PCD-508). 

2. Change the wiring diagram drawing number to H-14-102747. The wiring diagram 
drawing in section 2.3 lists drawing H-14-102764 for both Stack Monitor installation and 
Stack Monitor Wiring Diagram (TF-FT-279-005). 
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pair could be plann 

Not Applicable 
~~~~ ~~~ -~ 

jPeriodiaty 
Run to FailureIRwt Cause F Maintenance Not ADDlicable 

1 

Not Applicable 

tio 1 



Not Applicable Not Applicable 

~~ ~ 

Strudural Failure 

.. .. , I 

on 1 

No Comments 



... 

Ducting 

Ducting Failure, common 

, . ...... ~. 

~ ~ 

Run to FailureIRwt Cause F Maintenance 
ificati 

Not Applicable 

Not Applicable 

1 

iR ationlcom 
No Comments 

Maint Pmcedwe No Data She& No Round Sheet No Radcon Round Sheat No System Engineer 



Not Applicable 

i 
Run to Failure/Rmt Cause F Maintenance Not ADDlicable . .  

~~~~ ~ I 

Not Applicable 



FEI IEIN 
46AP241-VTP-ENCL-110 

Not Applicable 

Not Applicable 

~~~ ~~~ ~ ~~ 

Procedure Norm iR&nd meet No n Round Sheet No ,System En 



47 AP241-VTP-ENCL-120 

Not Applicable Not Applicable 
. .. . .. 

iComponent 
Instrument enclosure 

Exposure to Environmental Effeds 

-..L_ - .  ~ 

on 

gation 

. .  

.. 

No Comments 
I 



= -1 -~ . . . . . . . . ~ ~~~ . .~ 

I 
Not Applicable Not Applicable 

, ,  ... 
Enclosure Cooling Fan 

... ,. . . 

Exposure to Environmental Effects 

1 
i 

~ , .  

~~ ~ ~~~~~~ ~~ 

Enclosure cooling fan failure will not immediately result in system shutdown 



Aging, Corrosion 
. .. I 

Failure Impqtta 
Maior 

- 
. . .  , . .  . I  ion 



50 AP241-VTP-F-1428 

Y ,. 

............... ... ........... ... 

.......... .- 

~ ~~~~ ~~ ~ ~~~~ ~ 

Structural Failure 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , .. 

Exposure to Environmental Effects 

. ........ 



X 

~ ..... ~ 

Prefilters Train A 

. . . . . . . . , , . 
Loading 

ikff+ 
Unmitiga 

~~ ~~ ~ ~~~~~~ ~- Critical 
tF ion 
Prefilter failure due to loading is interlocked and n immediate system shutdown 

Authorization Basis 

No AB Periodicity Requirement 
Round Sheet Applicable 

. I ~ ~~ -~~ ~ 

nd % ~ N O  ]System Engin 
TF-OR-A-03 LOHRASBI. 3 



Farris 30-30 
. - 

Prefilten Train B 

. . . . . .  
Filter Failure 



.......... . 

. 

Flanders T-007-W-43-05-NU-51-23-GG-FUS 

Unmitigated Release of Contamination 

.. ....... ....... .............. ....... 
Fallum'Importance 
Critical 
'FailUrWImportanCe 3 
HEPA filter failure is interlocked by CAM sensors 

~~~ 

X Performance Monitoring X 

Authorization Basis (48 hours) 

. ...-- ......... 





I mos 
55 AP241-VTP-FLT-302 To Be Added, SEL beinq ucdated X 

Flanders T-007-W-43-05-NU-Sl-23-GG-FUS 

1st HEPA Filter (A) 

X 

Monitor dP 12 hours 

Authonzat~on Basis (48 hours) 

Maint Procedure No Data Sheet No Round-Sheet No 'Radcon Round Sheet No System Engineer 

TF-OR-A-03 LOHRASBI, J 



. . . . . , . . . 

12 hours 
~ ~~~~ 

Monitor dP 

Authorization Basis (48 hours) 

I 

~ . .  .. 
No Comments 



--1 ~ 

HEPA filler failure is interlocked by C4 shut down the system 

No Comments 

3-VB-156TF 



58 AP241-VTP-FLT-302 

. , . . . . . . .. .. 

HEPA filter failure is interlocked by CAM sensors or dP sensors and immediately shut down the system 

., ... 

Authorization Basis (48 hours) 

No AB Periodicity Requirement 
Round Sheet Applicable 
EC: WAC 246-247-075 



. ~ ~ ~ ~~~~~ 

nd Shee Enineer j 

3-VB-156TF LOHRASBI, 3 



No AB Periodicity Requirement 
Round Sheet Applicable 



I 
Flanders 

mu 

1 ~ 

Critical 
iFai 
HEPA filter failure is interlocked by CAM Sensors or dP Sensors an ut down the system 

Proc n Round Sheet ngineer 
3-VB-156TF LOHRASBI, J 



Loading 

Unmitigated Release of Contamination 
le 

nc 
. ,  

Critical 

HEPA filter failure is interlocked by CAM sensors or dP sensors and immediately a u t  down the system 
nceJustiCcation I 

~ ..,. .. ..~ .~ ,... 

erforrnance Moni 

Monitor dP 

Authorization Basis (48 hour 

No Comments 



63 AP241-UP-FLT-303 To Be Added, SEL k ing  updat 

_ j  . . . .  

..,....... ~ ....... .. ~. . ~~ 

Faiwe .Mode . . .. 
Filter Failure 

TF-OR-A-03 LOHRASBI, J 



-1 
i 

1 

2nd HEPA Filter (A) 
.~... . . 

HEPA filter failure is interlocked by CAM sensors or dP sensors and immediately shut down the system 

.- 

Regulatory 



Failure Importance Justification 
HEPA filter failure is interlocked by CAM sensors or dP sensors and immediately shut down the system 

.,. . . ......... . 
toring 

X Performance Monitoring X 

Monitor dP Owrations 12 hours 
--1w 

CD 
tionlComment 

-~ Replace 

No Comments 



Regulatory 

3-VB-156TF LOHRASBI, J 



. .  X 

Farr 30-30 
~.. ... ..~ 

Prefilters Train B 
I 

~~~~ ~ ~ 

Operations Daily 
~ ~~~ _____ 

Monitor dP 

Authorization Basis 
bodidxi I 



.. . . . .. ., 

Farr 30-30 

Loading 
~~ 

Monltor Dose 

con ngineer I 
LOHRASBI. J 



. .. . . . . . . .. . . . . . 

Authorization Basis (48 hours) 



.... 

X DOP Test X 



. ... .. .- . . . . .. , , . . ~  
. .. 

1st HEPA Filter (B) 

Loading 

Unmitigated Release of Contamination 

HEPA filter failure is interlocked by CAM Sensors or dP Sensors ani  immediately shut down the system 

No Comments 



Failure Importance Justification 
HEPA filter failure is interlocked by CAM Sensors or dP Sensors and immediately shut down the system 



1 
I 

.. 

Replace CD 
[iecvm 
No Comments 



.- 

1st HEPA Filter (6) 

Critical 

HEPA filter failure is interlocked by CAM Senwrs or dP Sensors and immediately shut down the system 

No Comments 



1st HEPA Filter (6 )  



2nd HEPA Filter (8) 



......... 

................ . 

~~ 

. . . . . . . .  

... . . .  . . . . .  . . . . . . . . . . . . . . .  ....... . . . . . . .  - .- . . .  ".. 
Maint Action 'Activity Type 

3-VB-156TF 

- ~ 

:r 
LOHRASRI 1 



, , ~.~ .. ~ 

. .  
Flanders T-O07-W-43-05-'NU-Sl-23CG-FUS lcompo 
2nd HEPA Filter (8) 

Critical 



Flanders T-007-W-43-05-NU-Sl-23-GG-FUS 
I 

2nd HEPA Filter (6) 
~ 

, . ,  1 ,, 
Filter Failure 

Unmitigated Release of Contamination 

I 

Critical 
-~ 

HEPA filter failure is interlocked by CAM sensors 

.. 
. .  



X 

Flanders 

2nd HEPA Filter (6) 

No Comments 



Unmitigated Release of Contamination 

Maint Procedure No Data Sheet No Round Sheet No Radcon Round sheet No System Engineer 
TF-OR-A-03 



U-S1-23-GG-FUS 

DOP Test X 
, 

i --- ~~~ ~~ 

X 

DOP Test Vent and Balance Annually 
tenance Task Who 

. . .  
Replace CD 

No Comments 

ProCedUreNo/Datr$ 

3-VB-156TF LOHRASBI, 1 



X 

iFi 
Not Applicable 

1 
1 

Flow Test Port - Train A 

. I . .  . 
Structural Failure 

Minnr . .. 
Failure Importance Justiflcation 
Flow test port failure IS extremely unlikely; maintenance task not cost effective 

Maint Procedure No Data Sheet No Round Sheet No Radcon Round Sheet No System Engineer 



M'AP241-VTP-FTP-110 To Be Added, SEL being updated 
~~ ~~ ~~ 



-1 
1 

~~~ . .  . 

Not ADDlicable Not Applicable 

Run to FailurelRwt Cause F 

. . .  . 

A -82 



.... 7 ... 
iFat!W. Mode . . . . . . .  
Structural Failure 

_.I_-_- 

Flow test port failure is extremely unlikely; maintenance task not cost effective 

. . . . . . .  . . . . . . . . . .  ... . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . .  . .  - ........ I . - ......I ". 
Maint Action :Activity Type 

~ 

IR ti0 
No Comments 



I 
Not ADdlcable 

1 --...I-- 

. .  . .  . 

No Comments 

ineer 



Not Applicable 

~~ mponent 
~~. 

Inlet Flow Test Port - Train A, 2nd HEPA 



A -86 





ded, SEL beins uDdat 

Structural Failure 

Physical Damage 
CdUOe j 

-. i 
1 

~~_ 

I 
Flow test port failure is extremely unlikely; maintenance task not cost effective 



Y 

._. ._._ 

Flow test port failure is extremely unlikely; maintenance task not cost effective 

~ 

No Comments 

Maint Procedure No OatiShact No Round Sheet No Radcon Round Sheet No System Engineer 

A -89 



I 

. 

Flow test p a t  failure is extremely unlikely; maintenance task not cost effective 

No Comments 

NojDa dSheetNo 5 Engllneer 



Not Applicable Not Applicable 

ICompone 
Outlet Flow Test Port -'Train A, _ _ ~  ~ 

Physical Damage 

I 
Inflow of Air 



X 

effects---- 
dP Interlock inoperative if switch fails in bypass 

. .  
'Recommendation/Comment ' 
Functional Test of the Switch is part of the dP Interlock Functional Test 

[Mair 



Moisture Loading on Filters 



._ . . .- .. .. - 

Moisture Loading on Filters 



~~~ ~~~~~ . . , . . .. 

Overload 

. . . .  
Heater failure will not result in immediate filter failure or system shutdown 

Run to FailureIRoot 



Heater for Train B 
... 

. 

Heater failure will not result in immediate filter 

ReoairIReolace 



Maint Procedure No Data Sheet NO itound-heet No Radcon Round S k e t  No System Engineer 





. ... 

. I  . . .  .~ ~. . .  
Enclosure Heater -Train B 



. ~. 

dP Interlock Watchdog Relay 
. 

. . . . . .  ~. 
Failure to Operate 

~ 

Internal Failure 

interlock failure/loss of sa 

[MaiZProcedu 
TF-FT-279-018 



Failure to Owrate 

~ - .. . 

Loss of Dp Interlock 

_--~--- - - ~ ~  
No Comments 



~ ~~ ~ 

I 
I 

Element Failure 

I 

- >  

This component is located in a pit, its failure will not result in an immediate system shutdown 

No Comments 



~. . 
~~~ 

lwech 
- ~ ~ . .  .. .. .. . .. . . ;&Fa 
Not Avaiiabl 

.. .~ 

~ - . . - 

This component is located in a pit, its fail 

1 
I 

Maint Procedure No'Data Sheet No Round Sheet No Radcon Round Sheat No System Engineer 



~ ~ ~~ . ~ . . j  
X 

Lincoln 5 HP,~K1-5-1, EDS-MCC-302 BKR C4 (Local MCC) , ~ - ~ - ~ ~  .. ... 
mpo 

Exhaust Fan Motor Train A 

. _- 

No Comments 



. .. .. . . , ,,. , . .. 

b-66 . .  
Exhaust Fan Motor Train A 



Critical 

SPM Program Covers Monitoring of Motor Bearing 



X 

Lincoln 

166 
Exhaust Fan Motor Train A 

. .... . . . ~  

. .- 

Failure Importanis Justification 
With proper procurement requirements eccentricity is considered an unlikely Occurrence 

enUationlComme 
No Comments 

LOHRASBI, 3 



Shaft degradation is considered to be a long term failure with plenty of advanced notice and should not result in an 
unplanned system shutdown 

Run to Failure/Root Cause F ._ 
idid 

No Comments 





X 

- . . .. . __ 



. ....... 1 .... , . 

~~~~~~~~~~ ~ ~ ~. 
I 

Bearings are sealed requiring no lubrication 



. .  

Lincoln 

Run to FailureIRoot 



iP?lJ@$ . . , . . . . ~ .  I 
Motor Failure 

I 
balance 

.. 

Failure Importance Justification 
Improperly balance components attached to these motors could result in unplanned bearino failure and Nstem 
shutdown 

- 

I 
ReoairIReDlace 
RecommendationlComment 
Procedure 5-VT-237 has been revised to formalize vibration monitoring. This is done monthly. 



balance 

Internal Bearing Failure 
pi&- ~~ ~- 

shutdown ~ 



,~ ~ 
~ ~~. 

. . . . . .  . .  

. . .  ~ I .  . .  

Internal Bearing Failure 

lmpmper alignment of components attached to this motor could result in overloading of bearings, causing 
unplanned bearing failure and system shutdown 

CM TD FF Monitoring Method Selected 
X Vibration Monitoring X 
Maintenance Task Who Periodicity 
Vibration Monitoring Maintenance Monthly 
Periodicity Justification 

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

. . . . . . . . . . .  

........... . . .  . . . . . .  . . . . . .  - . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  - .... 
Maint A d o n  'Activity Type 
RepairIReplace CD 
Rewmmenda~on/Comment 
No Comments 

_ _  



X 

- - _ _ _  ._ ~ 

unplanned beanng failure and system shutdown 

Procedure 5-VT-237 



, ~~.~ .. ~~ 

5 HP, K1-5-1, EDS-MCC-302 BKR C4 (Local MCC) 
kT 
Lincoln 

Installation errors can result in unnplanned component failure and system shutdown 

56 . .  
RepairIRedace CD 

tNe /RadconUGdShaet N 



Lincoln 

No Comments 

~~~ 

1 mwd ineer 
I 

LOHRASBI, 3 



. .  ... , ... . .. , , 

.. 

- .. . .. . .. - ... _ _  ... . .. . . - .. . . . . . . -. .. . . . . . .- - . . . ._ .. . .. . . . . . . .. . . .. . . . . . . . . .. . . . . .. . - 
Failure Importance 

endatia 
No Comments 

Maint Procedure No Data Sheet Mo Round Sheet N o  Radcon Round sheet No System Engineer 





! 
Exhaust Fan Motor Train A 

~ 
~~ ~ 

Mnw Justiflcatiot! 
Not expected to be problem for the motors used in this application 

r _ ~  

,, .:_ ,. 

~~~ 

RecommenUatian/Comment . . .  . . .  
No Comments 



Pmced 



.... 

.............. 

During Outage 

No Comments 



Failure of Fan Belt will result in loss of negative pressure 

During Outage 

No Comments 

_ ~ _  

GSheet No k o  I 15ystern Engineer I 
LOHRASBI, 3 6-TF-237 



X 

World Not Applicable 

Tension 

During Outage 

. , ~~ ~~ 

No Comments 



...~ 

During Outage 

No Comments 

Maint Procedure No Dab Sheet No 'Round'shaet No Radcon Round Sheet No System Engineer 
6-TF-237 





! 
5 HP, K1-5-2, EDS-MCC-302 BKR C4 (Local MCC) 

. rdGipS$iint--.- ; 
Exhaust Fan Motor Train B 

Vibration Monitoring Maintenance Monthly 

LOHRASBI, 3 



- 

SPM Program Coven Monitoring of Motor Beanng 



~~~~~~~~ 

A 
. . . . .  

Exhaust Fan Motor Train B 
.... 

. . .  
Motor Failure 

. 

. .  
aring Failu 

. .  . . . .  . .  . ....... . .  - - . . . . . . .  - . . . . . . . .  . . . . . . . . . . . . .  -.". 
CM . ;TD FF Monitoring Mathod Selected 

................... .................. . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  ...I . . . . . .  
Maint Action 'Aaiv l ty  Type 

LOHRASBI, 3 



. .  . .. 

Motor Failure 

shaft degradation 

.. . _- 
rpn 

Shaft degradation is considered to be a long term failure with plenty of advanced notice and should not 
unplanned system shutdown 

Run to FailureIR 

.. ._ . .  
Recommendation/Comrnent 
No Comments 



Vibration Monitorin 



~ 

Critical 

. . .  



. . . . . . . . . .  
Motor Failure 

.......... 

. . . . . . . . . . . .  . . .  ..... ... .__ . . . . . I  ". . . . . . . . . . .  - ... 
CM id'" - - - FF Monitoring ~ethod seieaed 

. . . . . . .  ....... .... ..... .. . . . . . . . . . . . . . . .  . . . .  . .  - __ - . . . . . . . . . . . . . . . .  ... - .... - - 
Maint Action Activity Type 

, . .  1 . , . .  
Sealed Bearings 



I"_. __. 

planned system shutdown 

LOHRASBI, 3 



~ ~~ .,,. ~ 

5 HP, K1-5-2, EDS-MCC-302 BKR C4 (Local MCC) 

I 
Motor Failure 

I .~ . .  ~~ ~ . ~ 

1 
Failure 

Critical 

Improperly balance components attached to these motors could rewit in unplanned bearing failure and system 
shutdown 

.. 



Y ,. .- . .  . 

5 HP, K1-5-2, EDS-MCC-302 BKR C4 (Local MCC) 
pH 
Century 

Internal Bearing Failure 

I 
__ 

1 
~ 

i 

shutdown 

. . .  
'Recom%cndation/Comment 
Procedure 5-VT-237 has been revised to formalize vibration monitoring. This is done monthly. 





Century 

F m i G  
Exhaust Fan Motor Train B 

. . .  
Motor Failure 

Fd i iUk  
Critical 

--1 
~~ 

Improper alignment of components attached to this motor could result in overloading of bearings, causing 
unplanned bearing failure and system shutdown 

. 

. 



Exhaust Fan Motor Train B 
-~ .. ~. .. 

'4 paiiw lul , .  . ... .I 
Motor Failure 

~~~~~~~ 
~ ~~ 

component failure and system shutdown 

. 

X 

Vibrahon Monitorin 



Exhaust Fan Motor Train B 

. .  . 

~~ 

JHaintP adco 'sk ngineer .., . 
LOHWBI. 3 







~ ~ ~ ~~. . .~. 

Exhaust Fan Motor Train B 

.. ., 

Maior 



X 
1 

. .. .. . .. . . .~ . t 
~ ~~ ~~~~~~ ~~~~~~~~~~ ~~~~~ , ~ ~ ~ ~ -  . .  . . , .  . . ~ . .  

Century 5 HP,'K1-5-2, EDS-MCC-302 BKR C4 (Local MCC) 

FG. 
Exhaust Fan Motor Train B 

Loss of motive force to fan 

I 

Maior -, - 
Failure Importance Justification 
Not expected to be problem for the motors used in this application 

LOHRASBI, 3 



Wear 

During Outage 

- 1  
~~ 

tNo 1Radcon Round G T N o  ISy gineer 
LOHRASBI, 1 



1 
LOHRASBI, 3 



,... , 
X 



.. _.. . . . 

Critical 

failure will be detected during daily rounds or alarm 



x 

A&B Trains Seal Pot Sump Pump Motor 

I 
This motor is located in a pit beneath a cwer Mock and its failure will NOT result in an immediate unplanned 
system shutdown 

Maint Procedure No Data ShectNo 'Round Sheet No 'Radcon Round Sheet No System Engineer 
EVERETT, BK 



... . .. .-1 . 

. .. . . . . 
RewirIReDlace CD . . .  

, 



7 
Critical 

This inlet motor operated valve is required to be operated properly to ensure ven 
n 

Start-up/Shutdown 
~~~~~~~~~~ 

Veriv Operation of Valve at  Operations 



~~ ~~~~~~~ . . . . , .. 

Unavailable Unavailable 

. .  . 

Improper Flow 



w 
Unavailable Unavailable ~ ~ ~ ~~. 

. . . . . .  ... ... . . .__ . . .. 
Component 

~~ ~ ~ ~ ~~ 

Inlet Motor Operated Valve Train B 

Improper Flow 



Component 
A&B Trains Seal Pot Sump Pump Manual Switch 

Effects 
Erroneous Indwtion 

Maint Procedure No Data Sheet NO b i n d  Sheet No Radcon Round Sheet No System Engineer 





X 
' 1  
.t 

. .. . 

Unavailable 
-1 

~ 

PLC Reset Push Button 

Internal Failure 
- ~ 

Erroneous Indication 





Train A wentrainer dP Indicator Switch 
- 

. . .. .- ___ . . . ... .. .. .- .. . . .. .- . .. ...- - -- 
Failure Importance 

Mafnt Procedure No Data Sheet No 'Round Sheet No Radcon Round Sheet No System Enpinecr 
LOHRASBI, 3 



~.~~ .. . . . . .  .. 

. . ~ .  . . . . . 

. . .. ~ .... ~ . . .  .... 

Erroneous Indication 



Internal Failure 

Maior 

LOHRASBI, 3 



_. ............... 

.... 

. . . . . . . .  . . . . .  
Failure to Operate 

I 

---- ... 
nce 

Maior 

......... . . . . . . . . . . . . . . . .  . . . . . . . . . .  ~ ....... ._., . .  ...~.. . . . .  . . . . . . . .  
CM TD FF Monitoring Method Selected 

Not ADDlicable 

....... . ........ .... . . . .  .... ... . . . . . . . . . . .  .I . . .  .-I.." ..... I - 
Maint,Action 'Activity Tipe 



X 

~ ~~~ 

No Comments 







181 AP241-VTP-PDIT-328 To 1 

X 

X X 

1 

- 

. . . . . .  

. . . . . . . . . . . .  

Internal Failure 

Erroneous Indication 

. . . . . . .  
No Comments 

Haint Procedure No DatiShaet No Round Sheet No Radwn Round Sheet No %stern Engineer 





Functional Test Maintenance 



Yokcgawa U A l l O A  
. . . . . . . . . .  -. . . . . . . . . . . . .  
Component 
dP Indicator Transmitter (Fk 402) 

Loss of Dp indicabon will shutdown the ventilation wstem 

. . . . . . . . . . . . . . . . .  . . . . .  . . . . . . . . .  . ...... , . . .  .- . . - . .  
CM FF .Monitoring Method ,*lected 



.. , . . . . 

- ._ 

e ventilation system 

X Performance Monitorina 

Functional Test 

I 





~~ . ~ ,.,~ , . 
X 

. .  
Yokcgawa U A l l O A  

dP Indicator Transmitter (Flt 403) 

No Comments 



6-FCD-373 



Yokwawa U A l l O A  - .- .. . ... .~ 

.~ . . . .  

r Transmitter (Fit 402/403) 

~ ~ 

Internal Failure 

I 

. 

Tkadcon Round s h . . t F o T s  
TF-FT-279-018 



X 

I 

Loss of Dp indication will shutdown the ventilation system 

~ ~~~ 
. ~~. p s i  P . ,  NO eet N dshae Engineer 

6-KD-508 !EE-00577 LOHRASBI. 3 



X 



~~~~~~~~ . .. . ,. . j  

120 Volt Receptacle 

I . . ... . , . . . . 

Internal Failure 

- 
i 

Not ADDliCdble . .  

No Comments 

n 



~~~ 

Internal Failure 

. . .  ....I ..... 

c ~ r n e n t  . . . .  
No Comments 

.. -. 
Haint Pmcedure No Data Sheet No 'Round Sheet No Radcon Round Sheet No System Engineer 

E V E R m ,  BK 



Unavailable 

1 __iII -- 
I 

I _ _  

No Comments 



X 

~~ 

Run to Failure 

. .~~ ~ . . . .  .. 





201 AP241-VTP-T 

Major 

Run to failure 



X 

Functional Test, Calibrat 
-~ ~~ ~-~ 

~ ~ 

'Periodicity 1 
tion Maintenance TBA 



~ 

Functional Test Calibrat 
od 

TEA 
F6 

Functional Test, Calibration Maintenance 

Run to failure 

Maint Pmcedure No Data Sheet No Round Sheet No 'Radcon Round Sheet No System Engineer 



. . . .. ... . . . 
Component 
Temperature Differential Switch Train E 

. . .  . 

Internal Failure 

n 

. . . ~  . 

. . ~.~ 



LOHRASBI, 1 





Temperature Sensing Element Train A Outlet _-__ .. .... 

~ . .  ~. ,. 

1 .... . 

Repair, Replace CD 

F. .. . . . . .. . ., . 
Run to failure 



1 .  :. . . . ~ 

. , . . . .. . .. 

Run to failure 

Halnt Procedure No Data Shset No Round Sheet No Radcon Round Shaet No System Engineer 
LOHRASBI, I 



Y 

. .  



X 

__ ............ 

........ 
! . . .  . . . . . . . . . . .  I 

Loss of Control 



--I 
I 

--1 
Extended time period before HEPA filters fail due to moisture loading 

Functional Test, Calibrat 

IHaint~row 
LOHRASBI, J 



Extended time period before HEPA filters fail due to moisturiloading 



213 AP241-VTP-TI-301 To Be Added, SEL k i n a  utalated 

X 

. .  

...... 

Failure Importance Justification 
Not critical to the operation of the Primary Exhaust System,does not result in shutdown of system upon failure 

.. .- . . . . . . . . . . . . . . . .  . . . . . .  - .... - ...... ....... - . . . . . . . . . . . . .  . . . . . . . . . . . . .  
CM TD FF Monitoring Method Selected 

Maintenance Task Who Periodkity 
Run to Failure/Rwt Cause F 
Periodicity Justification 

Not Applicable . . . . . . . .  

. . . . .  __ . ... . . . .  .I... . . . . . . . .  ...... - ...... .I . . . . . . . . . . . . . . . .  ........... 
Maint,Action 'Activity Type 

.......... 



. .~. .  ~ . , 

Run to FailureIRoot Cause F 



~ ~ ~~~~~~~~ ~~~~~~ 

Major 

Not critical to the operation of the Primary Exhaust Systern,does not result in shutdown of system upon failure 
nee Justification 

Run to Failure/Rwt Cause F 

I i 

LOHRASBI, I 



X X 

I 

~ 

result in shutdown of system upon failure 





LOHRASBI. 1 



~ ~~~~~ ~ 

Not critical to the operation of the Primary Exhaust System,does not result in shutdown of system upon failure 





X 

... . 

Internal Failure 

a? 
Major ~ 

lFailu 
Not critical to the operabon of the Primary Exhaust System,does n 

. . .  



~ 

.. 

Internal Failure 

~~ 

nCe JusHficatiion 

,,, -- 
/R&&ie~atio . .  ,. 

No Comments 



Internal Failure 

~ 

Not critical to the operation of the Primary Exhaust System,dws not resu t in shu 

TEA - Functional Test Calibration Maintenance 

No Comments 



No Comments 



No Comments 



Internal Failure 

Not critical to the operation of the 
I 



Internal Failure 

Major 
'Failwe importanre J 
Failure of De-enbainer i 

No Comments 



!Coopone 
Primary Ex 



. 

Maint Procedure No Data SfMet No Round Sheet No Radcon Round Sheet No System Engineer 
E V E R m .  BK 



........... . . . . .  

............ 



. .. 



~~ . . . . . .  

. .. . .  . .. 
Component 
Primary Exhaust Train A De-Entrainerapressure Differential Indicator Hi Side Valve 

Internal Failure 



Major .. 
Faliure Impiltance Justiflcation 
Not critical to the operation of the Primary Exhaust System,dws not result in shutdown of system upon failure 

CM TD FF Monitoring Method Selected 

'Maintenance Task .Who Periodicity 
Run to Failure/Root Cause F 
Periodicity Justification 

. . . . . . . .  - . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .- ....... " 

Not Applicable 
. .  

. . . . . . . . . . . . . . . . . . . .  ........ ...... I . __ . . . . . . . . . . . . . . . . . . . . .  I ............ - ....... 
Maint Action Activity Type 





... . . . .. . . 
Component 
Primary Exhaust Train B De-EntrainerOPressure Differential Indicator Hi Side Valve 

Run to Failure/Rwt Cause F 



~~~ 

No Comments 





~~ ~~~ . , . . 

~. . . .  . 
dicator Low Side 

. 

I 
No Comments 

En i 
EVERElT, BK 

19 





- -~ Major 

Not crihcal to the operation of the Primary Exhaust Systern,does not result in shutdown of system upon failure 
cation 



.... ..jl...._ 

...... 

. . . . . . . . . . . . . . .  .......... _ _  -. ... - . . .  .... .. . . . . . . . . . . . . . . . . . . .  -. &hod ' ''&,.&& 
CM TO FF 

'Maintenance Task .Who Periodicity 
Not Applicable 



Internal Failure 



. . .. . .  ... . . . . 
Component 
Primary Exhaust Trains A & EOSeal Pot Fill Valve 

Major 



EVERRT, BK 



.. . .. . . . . .. .. .. . . . . .. . . , 

component 
Primary Exhaust Train A Pre-filterOPressure Differential Indicator Hi Side Valve 
._ 

Not critical to the operation of the Primary Exhaust System,does not result in shutdown of system upon faiure 

Haint Procedure No Data Sheet No Round Sheet No Radcon Round ulaet No System Engineer 
E V E R m ,  BK 



E O G i  
Primary 

Maint Procedure No Data Sheet No Round Sheet No Radcon Round Sheet No System Engineer 
N E R m ,  BK 





-1 



Not critical to the o 

.. - 

... .. 
.~ . ... 

Maint Procedure No Data Sheet No Round Weet No Radcon Round shaet No System Enprneer 
EVEREIT, BK 





~ 

Run to FailureIRwt Cause F 

~ ,sv 
EVEREll, BK 



Maint Procedure Nobata Sheet No Round Sheet No Radcon Round Sheet No System Engineer 
E V E R m ,  BK 



.. . . . .. . . .... 
1 

Primary Exhaust Train AODrain Valve 

Loss of Function 
I 
I 

Internal Failure 

~~~ 

Major 
/Faitu#e I 
Not critical to the operation of the Primary Exhaust System,does not result in shutdown of system upon failure 

~~~ 

~ 

No Comments 





Internal Failure 

- -_--- 

~ 

Not critical to the operation of the Pnmary Exhaust System,dces not result in shutdown of system upon failure 

Engineer I re 
EVERETT, BK 



Pnmary Exhaust Train B Pre-FilterOPressure Differential Indicator High Side Valve 

Internal Failure 

Major 
Failure Importance Justification 
Not cnbcal to the operatlon of the Pnmary Exhaust System,does not result in shutdown of system upon failure 

......... . . . . . . . . .  ._ ......... .... _ _  ..... . . . . . .  . . . . . . . . . . . . .  - ... ._ - ........ ...... .- ..... 
Maint Action Activiw Type 

No Comments 

Maint Procedure NoOab Sheet No Round sheet No Radcon Round Sheet No System Engineer 
OIER€IT, BK 



Maint Pmcedure No Data Sheet No Round Sheet No Radcon Round Sheet No System Engineer 
EVER€IT, BK 



No Comments 



Internal Failure 



_ _ _ _ ~  

Internal Failure 

Sheet N 
EVEROT, BK 



-. Major 
nag Jflstiflcaiion 

Not critical to the operation of the Pri 
E 



... ,. 

..... 
Primary Exhaust Train B Exhaust FanOInlet Valve 

Internal Failure 



. 







~ ~ ..... . . 

. 

PDIT-329 Low Sid 

Loss of Function 

IFG 
Loss of Pressure In 

Major 

_ -  
I C  I 

I 



~~ 

Not Available 



~ ~~~ ~~~ 

Failure of Stack Flow Alarm Low dws not affect o 

Run to Failure/Rwt Cause F 
[Periodid 



Internal Failure 

LOHRASBI. 3 



X 

Failure of Stack CAM Flow Alarm Low does not 



" n 
..... 

'1 
Not Available 

. . . . . . . . . . . .  

- . - . . .  ........... .- ... -. . . . . . . . . . . .  - ...... .- - . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Failure Importance 

........ ....... 
Major 

.. 
n 

ck Record Sampler Flow Alarm Low does not affect o 

Run to FailurelRoot Cause F 



X 

Internal Failure 

Maim 



.. . .. ... _, 

Maint Proccdwc Nobab Sheet No Round Sheet No 'Radcon Round W t  No System Engineer 
TBA 

A -253 



x 

~ . . . . .  

LOHRASBI, J 



BAILEY CON 744210AAAA 

6-GENI-354 EE-00654 LOHRASBI, 3 



No Comments 



Seal Pot component not criicial to operation of Primary Exhaust System 

No Comments 

Malnt Procedure No Dab Shect No Round heet No Radcon Round sheet No System Engineer 
EVERETT. BK 



Loss of Funcbon 

I 

No Comments 

NERElT,  BK 



ngin I 
EVER€lT. BK 

A -259 



x 

De-entrainer Pressure Differential Alarm Train A 
. .. .. .. . . . . .~ ....., 

... . ... . ,. 

_~ ~ 

as 
Run to FailureIRwt Cause F 
I-; Pertodici 

. . . . . . . . 
Re&mmendationlCommet 
No Comments 



~ .. . . . e e t T q G G  . . . . . 

LOHRASBI, 1 



~~~ . ~ 

System Engineer j 

LOHRASBI. 3 



I 
Internal Failure 

~~~ j 
LOHRASBI, J 



Internal Failure 

Low of Pre-Filter'bres Dif Monitoring 

~.. .. .,. . . 

I 

Maior -, 
Failure Importance Justification 
Prefilter differential pressure signal Train B is not interlocked to the Primary Exhaust Control System 

. .. . . . . . . . .. .. . . .. . ... .. . . - . . . . . .... .I". . . . .. . . . .  .. . .- . . . . 
Maint Action 'Activity Type 



, ~I , . 

Major 

Loss of 1st HEPA Filter A Press Dif Alarm High d&s not affect performance of Primaly Exhaust system 



Malnt Procedure No Data Sheet No Round Sheet No Radwn Round Sheet No System Engineer 
LOHRASBI, J 



... .. ~~~ .~ . .~.  , . . . ..... 

~ . .... 

Internal Failure 

~ 
- ~~~~~ ~ ~ ~~~~~ 

Major 

Failure of Stack CAM Sample Radiation Alarm High does not effect the continued operation of the Primaly Exhaust 
'Failura. J.urtin 

-7 .. 

. .. 

. .~ . 

. _- 
MaintPmcedure NO Data Sheet No Round Sheet No Radcon Round Sheet No System Enginecr 

E V E R m .  BK 





1 ~~ 

Not Applicable 

icily 1 
Performance Monitorins 

E V E R m ,  BK 



Major 

Run to Failure/Root Cause F 



Major 

No Comments 

r 
E V E R m ,  BK 

No I 



BETA Not Available 

..... _ _  . ... 

Internal Failure 

Loss of CAM Monitoring 

Maior . ._ ~ 

/ F a i t u r e ~ m i ~ i C e  , d a t i o n  
Failure of the Stack C4M Failure A l a n  d 

. . .  . .  . . . . . . . . .  . . . . . . . .  . . . .  .., 
,..I- . . .  

CM :TD FF Monitoring ~ethod selected 
Not ADDlicable 

... 
Maint Procedure No Data Sheet No Round Sheet No Radcon Round shaet No System Engineer 

EVERElT. BK 



X Functional Test 

Annually Functional Test Maintenance 
Frr 

Repair 

No Comments 

- I _ - - - -  

Maint Procedure No Data Sheet No Round sheet No Radcon Round Sheet No System Engineer 
TF-FT-279-018 



Critical 

I ~. 
No adcon 

TF-FT-279-018 



Loss of Radiol&al Monitoring .' 

Failure Importance Justification 
Frailure results in shutdown of Primary Exhaust System 

X Performance Monitorin 

No Comments 

LOHRASBI. 1 



-1 -. 
tam 

298AP296-VTP-CAM-510 To Be Added. SEL k i n a  ucdated X X X 

-_ el ~l 
Ekrline A M W  
I 

1 . . . ~ ... .. 
a m p q e  
Stack CAM 

Functional Test Maintenance 

No Comments 

. .  
' h i n t    lo cedi re I . .  

TF-FT-279-005 ET-07152 LOHRASBI. 3 



/COm&n<nt 
Stack CAM 

~ .... 
. .. . . . . .~ 

Loss of Detection 

-._--_I_- .__- ... 



.... . 
F m i i + F -  . .  
Primary Exhaust Stack CAMOInstrument Enclosure 

Effects 
Loss of Equipment and Instrument Protection 

Primary Exhaust Stack CAM Instrument Enclosure failure will not result in immediate failure of components 



I 
. _. -. . - 

nee 

within 

Mafnt Pmcedwe NoiData Sheet No Round Sheet No Radcon Round Sheet No System Engineer 

9 



ch will fail over a long period of time 

Maint Procedure No Data Sheet No Round Sheet No 'Radcon Round Sheet No System Engineer 



X 

. . 

Internal Failure 

. .. .__ 
I 

M a i m  . 



__ 
Loss of Function 

Run to Failure/Root Cause F 

/ii;;;ommenclati 
No Comments 



~ecord Sampler Supply Line 

Does not directly affect the function of the venblation system orcritical monitoring functions 

No Comments 

Maint Procedure No-Data Sheet No Round Sheet No 'Radcon Round Sheat N o  System Enpineer 



AF.Mlvli" 

I 

X 

. - . . . .. .~ 

bm:g . . .  . .  
Record Sampler Supply Line 

LOHRASBI, I 



.... 

. .  

~~ ... 
ed 

Performance Monitorino 
EM- 
X 

. .  . .  .. 
Need Round Sheet Number 



... .. ...... ~~ 

. ., . .. . ... 

Criticat 

... , 



Stack Flow Element Probe 

~ ~~ 
~ ~~ 

t P  /Rad& Round sheet .,, . No ]5y 
LOHRASBI, 3 

7 



Major 



I 
311AP296-VTP- To Be Added. SEL k i n a  u 

Run to Failure/Root Cause F 

No Comments 



To Be Added. SEL 

Not Applicable 
- -li;.li.dl.itv 

Run to FailureIRwt Cause F 
iodicipI Justification 

Maint Procedure No Data Sheat No Round Sheet No Radcon Round shaat No System Engineer 



. 
ob 

X 

, 
Stack Record Sampler Flow Totalizer 

Performance Monitor 
-pjl-o eriodieity 

Calibrate, Performance Monit 
I 

.. . . . . . . 
smt n 

. .  
LOHRASBI, 3 



- 1  
1 
I ., 

Stack CAM Sample flow Switch Low 
...... 

;Failure Irn 
Maior 

1.. . .- 
. . . .  

Failure Importance Judflcation 
Does not directly affect the function of the ventilation system orcritical monitoring functions 

. . . . . .  ...... . . . . . . . . . .  ... .. . . . . . . . . . .  . .. - - _, - .  I . . . . . . . . . . . .  . 
CM TD FF Monitoring Method Selected 
. .  Not Applicable 

Performance Monitoring 
Periodicity Justification 

Maintenance Task Who 'Periodicity 

/Maint Action' 

No Comments 



- 
N 

315 AP296-VTP-FSL-512 

I. 

Stack CAM Sample Flow Switch Low 

~ 

Internal Failure 

No Comments 
I 



Performance Monitor 

No Comments 



-1 
I 

- 
OS 

- . 

Sbuctural Failure 

-- 

Loss of Confinement 

Not Applicable 

-- 

No Comments 



~-~ - _  

Loss of Confinement 

Imp 
Maim 

--I . .__. 

Run to FaiIureJRoot Cause F 



319 AP296-VTP-FTP-5W To 8e Added SEL 

. , . .  

Primary Exhaust Stack'Flow Test Port 

[,Fa ode.. 
Structural Failure 

~~~ 

CaUW 
Weather and Aging 



IP?i?W. !&de. . ...., 
Structural Failure 

I- 

eer 
. .  



.. . .. 

~ . . . . . 
, . . . . . . . I 

Halnt Procedure No Data Sheet No Round.Sheet No Radwn Round Sheet No System Engineer 



oi” r 
LOHRASBI, 3 





.. 

~ . . .  
EBERUNE 

Performance Monitor 



Stack Sample Pump, CAM __ 
. . .  

I 
. 1 

I 

Pump Fails 

Internal Failure 

. .- 
Maint Pmcedure No Data Sheet No Round Sheet No Radcon Round Sheet No System Engineer 

LOHRASBI, I 



. ~ .  ... , . . .  

Critical ..... . 
Failure Importance Justification 
Affects Washington State Monitoring Emission Requirement 

Performance Monitor 

LOHRASBI. I 



~ . .~ .. . 

, 

Critical 

LOHRASBI. I 



~ 

Major 

Run to FailurelRcat Cause F 
1 
I 

I 
No Comments 

Uneer 
LOHRASBI. 3 



~ ~ .... ~ .. .. . . .  . .  . . . .  
Loss of Functionllndication 

malar -, - 
Failure Importance Justincation 
Does not directly affect the funcbon of the ventilation system orcnbcal monitoring fundons 





Failure Importance Justification 
D w s  not directly affect the function of the ventilation system orcrltical monitoring functions 

Run to FailureIRwt Cause F 



. . . . . . . . . . . . . . . . .  . .  . . . . . . .  
Component 
Insturment Enclosure Fan Temperature Switch 

,-- . .- . . . . . . .  
Failure Importance Justincation 
Does not directly affect the funcbon of the ventilation system orcritical monitoring functions 

. . . . . . . . .  - . . . .  . . . . . . . . . .  
Mafnt Pmcedure No O a k  Sheet No Round Sheel No 'Radcon Round Sheet No System Engineer 







she 
LOHRASBI. 1 



No Comments 



Not ADDllcable . .  





Impmper pressure Indication 

~~ ~ 

LOHRASBI, 3 



Haint Procedure No'Data Sheat No Round Sheet No Radcon Round Sheet No System Engineer 



341AP901-VTP 

. 

. . .. . . . 

Internal Failure 

, . . . 

Maint Procedure No Data Sheet No Round Sheet No Radcon Round Shast No System Engineer 
EVER€lT BK 





.. 
~ p o i j i i - -  
Primary Exhaust 

Maim 
. .. -, - 

Failure Importance Justification 
Does not directly affect the function of the venblation system orcrtlcal monitonng funcbons 



Component 
Pnrnary Exhaust Tank 104 OutletOPressure Indicator Valve 

Internal Failure 

. .  

EVER€IT BK 



345 AP902-WP-FTP-102 To Be Added. SEL beinq uDdated 





Internal Failure 

Does not directly affect the function of the ventilation system orcritical monitoring functions 

Maint Procedure No Oak Sheet No-Round Sfmet No Radcon Round Sheet No System Engineer 
LOHRASBI, 3 



MAGNEHEUC 2320-LT 

Main1 Procedure No Data Sheet No Round Sheet No Radcon Round She8t No System Engineer 
LOHRASBI, I 



Internal Failure 

Maior 

I- 



____ - 
Maior 



Internal Failure 
____- 

ure indica 

~~~~ 

No Comments 

Maint Procedure No Data Sheet No Round Sheet No Radcon Round Sheet No System Engineer 
NERETT, EK 



Run to Failure/Rwt Cause F 



Major 

- 





~ . .  ~~~~ ~ .. . . .. . 

~~ 

MAGNEHEUC 2320-LT 

Internal Failure 

Maint Procedure No Data S k t N o  Round Sheet No 'Radcon Round Sheet No System Engineer 
LOHRASBI, 1 



MAGNEHEUC 2320-LT 

. . .. .... 
Loss of Function/lndicat 

. 

Internal Failure 
I 

~. . . . 

Maior 
~~ 

Does not directly affect the function of the ventilation syste 

~ 

. .  . . 

, 



EVER€IT, BK 



No Comments 



icompo 
Primarv 



No Comments 



361 AP9W-VTP-FTP-106 To Be Added, SEL being updated 
~~ 

Ib 

_ -  _. 

Structural Failure 
I 

No Comments 

No 7System Engin . .  



os ' 
362 AP904-WP-FTP-108 To Be Added, SEL beins uDdated 

Maint Procedure No Data Sheet No Round Sheet No Radcon Round Sheet No System Engineer 



,-~~ 
No 

2320-LT 
F 
MAGNEHEUC 

__ . .I_-.- 

.---. 
Failure Importance Justification 
Does not directly affect the funchon of the venblatlon system orcntical monitoring functions 

Run to FailureIRwt Cause F 

LOHRASBI. 3 



-. . ... 

. . . 

No Comments 
jRSe0 
No Comments 



365 AF904-VTP-V-106 

I 

nk Outlet valve resul 

-~ 

No Comments 



.... . . 

Run to Failure/Root Cause F 





. ., , ,. . 

. . . . . .  

Internal Failure 

7 W h C  
Run to Failure/Rwt Cause F 

I 
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0.5 I I I 
c0.5 lc0.5 1 4 5  

C M  HEPA'S D.098 MW00 Jul-00 sap00 

HEP-1361 IIaHEPA) < O S  <0.5 4 5  < O S  
HEP-1362 (1st HEPA) <OS 4 5  CO.5 c0.5 

NO ~ M M U ~ H  

B-1 
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36159 36234 36390 36655 
ZE-W0242(yP ZE-00.002WIP 2E-00126W 2E-oW181(yP 
12/3w98 3/15/99 8118/99 59/03 

P-1EFLT-105 C-105 lnlel Flller 0.6 10 0.5 0.9 

P-lEFLT-lOY106 BNK 1 EAE' 
P-16FLT~lOYIW BNK 
P-IEFLT-loY1W BNK - -._. 

P-~EFLT-IW C-106 lnlel F"*- _n c Cn 

P-IEFLT-IOYIW BNK 2 WEST 125 123 12i 

1W P-16 M o m  81ulclng 1 

) 130 

dJ.5 U.8 1 
lc0.5 <0.5 4 . 5  C O S  
'"'ink 65 70 70 

mk 40 70 70 
I 

B-2 
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PRI EXH A TUN 1ST 

36090 36159 36224 36390 36655 
2E-08-01791 2E-OMn42W 2E-owMwrp 2E-9912691p 2E-opO1818/p 
1M21w 12150198 ylyoe Maw YDlOo 
15 15 20 31 35 
13 14 15 24 27 

.̂  

B-3 
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3M)90 38159 36234 36390 36655 
ZE-OS-01701 ZE-WGZ42W 2E-OWMWIP 2E.0O128W 2E-eeOl8lW 
1- 1 Y J m  Ylyoo Wum W W  

4 4 38 3.7 
2 
I" r 

2 
I" r 

6 2 2 

B-4 
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PARALLEL 

ONE OF SIX 
PARALLEL 

ONE OF SIX 
PARALLEL 

ONE OF SIX 

JA-702) A-17-FLT-BK-3 FILTERS 1.4 1.6 1.2 

JA-702) A-17-FLT-BK-4 FILTERS 1 1.2 1.2 

JA-702) A-17-FLT-BK-5 FILTERS 1.4 1.4 1.4 

PARALLEL 
A-702) A-17-FLT-BK-0 FILTERS 1 1 2  1.3 

I I 

I I I I I 
I 

I 
I I I I 

I I I I I 

B-5 
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38542 36556 36556 36598 36596 36626 
i n i m  

lll7nwO RadCon 1nlm RadCon RadCon 3/13/Moo RadCon YlYZOW RadCon 4ll10/2Wo RadCon 
34 26 26 34 29 32 
18 12 12 16 17 20 

~ 

1909 RadCon llVlYi900 RadCon IRadCOn IlUlYleOO RadCon 112m/2wO RadCon ~1N2ooo RadCon 
135 137 137 135 134 
114 115 115 115 116 

t I 

I I I I I I 

I I I I I 
I 

I I I I 

B-6 
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$V Farm (Pa) 

SY-101 (P-23) 7n2H999RadCon 7/28/99 RadCon &le41999 RadCan B w l 9 9 9  RadCon 

Exh. SY-6 (1st HEPA) 30 30 38 37 

36353 36367 36388 36385 

W Side of Is1 HEPA 

36409 

91611999 RadCan 
43 

36479 36493 36507 36521 36528 

1111511999 RadCon RadCan 12H311999 RadCon 12/27/2000 RadCon 1/312oM) Ridcon 
33 33 35 31 32 

11nol1ws 

36668 36682 36724 

y221Moo RadCon BIy?wo RadCon RdCon 
7H7nwo 

Bo 60 

B-7 

36738 36752 36766 

7/31/21)0(1 RadCan e414RWO RadCon MBnWO RadCon 
70 70 80 
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lWlW1999 RadCon 11/1/1999 RadCon 
llllYl999 
RadCon 11Roll999 RadCon 12Hu1999 RHlCon 1zp17l1990 RadCon 

I I I I I I I 
36528 36542 36558 36598 36598 36626 

1/31/2wo 
lnno00 RadCon 111712wO RadCon RadCon 3/13/2oOO RadCon yly2Wo RadCon 4no/Moo RadCon 

8 13 6 13 9 10 
10 1 1  13 

m.,,. 
1 1  
I.,". 

13 
n.,,. 

8 
I, ,-. YD" 

I I I I I I 1 
I I I I I 
136668 136682 136724 136738 136762 

1" 110 112 113 116 I21 
1 1  113 116 117 119 121 
HRA lNlA 160 I NIA I NIA 180 

36766 I I I I I 
BRB12WORHlCon I I 

I I I I I n ^. 1 
Y 4  I I I I I 

A I I I I 
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36598 

Wy2OOO RadCon 

1.5 

36598 36598 36626 36640 36668 

3/1WWO RadCon RadCon 4nMWO RadCon 4nuMw RadCon y2212ooo RadCon 

2.2 2.2 2.5 2.2 2.4 

3/13/2ooo 

36682 

~ 

36724 36736 36752 36766 
..n,*)rm 

B-9 

W y 2 w o  RadCon 7/17/2000 RadCon RadCon W l u M w  RadCon MWWO RadCon 

2.2 2.8 2.8 2.6 3 - 
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k44-A DCRT 
36003 3M)w 36159 36390 

ZE-oM1111YP 2E-9841791 ZE-W-024ZW 2E-Sl26WP 
7/27/98 1012Z98 12130/98 Mal99 

244A LIFT STATION 

K1-93 BWEAST BANK 10 6.5 10 12 
244A DCRT EXH FLT 

B-11 
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2E-OMllllYP ZE.Qb017Q1 ZE.W-0242W ZE-OWOMOIP 
7/27/98 10/22,98 I2f30/98 y1y59 

244A LIFT STATION 

K1.52 EWESTBANK 10 I5 14 20 
2MA DCRT EXH FLT 

44-A DCRT 
I 1 W 3  13eosO 136159 13623 I 

8/18/53 

m 

36655 
ZE-OWIBlW 
Y9IW 

20 

B-12 
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Z W C R  Vault 
35901 126003 38159 38234 
2E-oM106MVp ~2E-oBO111yP ZE-Sb0242W 2E-000MWIP 
4/16/98 7/27/98 1 m 9 8  Y15(99 

ZUCR VAULT lmrlhr) 

C-5EXH-FLT-1 FLTl  (ONETRAIN) 40 10 80 80 
244CR VAULT EXH 

1 

B-13 
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(u4.CR vault 
2E-OMXIBWP ZE-S+OlllYP 2E-OW1791 2E-980242W 

UlW98 7/27/98 101w98 12/30198 
244CR VAULT (rnrlhr) 

2MCR VAULT EXH 
C-5EXH-FLT-2 FLT2 (ONETRAIN) 40 80 50 80 -. 
I I I I r I ~ 

I i 

P IW IW I I I I 

B-14 
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711211999 RadCon 7/28/99 RadCon YlYl999 RmdCon 

1.5 2 2 1.6 0.25 0.25 
1.2 1.2 1.4 1 0.25 0.25 
1.3 1.1 1 1 0.25 0.25 

2.1 1.9 1.9 1.2 0.25 i 
(Terry Kaiser says 
there was r*) llller 
change out here.) 

The 0.25 values in thls 
column are actually 
C O S  values on the data 

36493 36507 36521 36528 36542 38556 

!1i2WQW RadCon 1111311999 RadCon RadCon 1iWXW RadCon l/1712Wo RadCon lls112Wo RadCon 
12i27/2WO 

2 
1.2 
1.2 
2 

1.6 1.3 1.5 1.7 
1.2 0.8 1.2 1.2 
1 0.7 1.3 1.1 
2 1.6 2 1.9 

I I I I I 1 I 
13lZwO RadCon Ul3lZWO RadCon 

V10/2WO 
RadCon U W Z W O  RadCon yzu2wo RadCon 6/6)2000 RadCon 

1.5 2.1 2 1.8 1.8 2.1 
1.2 1.2 1.4 1.2 1 1.4 
1.3 I 1.2 1 0.9 1.1 
2 1.8 2 1.8 1.7 2 

I I 

36724 36738 36752 36766 36782 

7/17/2000 RadCon 715112Wo RadCon RadCon WZWZWO RadCon Mu00 2W-oc-w9571p 
wu2ow 

2w00011wIp 

1.9 
1.3 
1 

B-15 

2.1 1.6 2.2 2.3 
1.4 1.1 1.4 1.4 
1.2 0.8 1 1 
2 1.4 1.8 1.8 
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I I I I I 

36494 a75 36494.88889 36495 08335 36495 22917 36495 39583 
-"-, 

Illn0)eeZl:W lllnwOZ1:zo IlYllDoZW 11211100530 ll21llDo#30 
I 

I I I I I 
[36495 72917 13649577083 I364959375 136496 1M17 133496 26042 
IlYlloD 1730 112/110011:30 ll2/110022:30 l l ~ Z 3 0  112)2199615 
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TRAINING ROSTERS 
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§tudent Course Evaluation 
Course Date: y - 7 -l5/ Instructor: /t X Y t t ' J L j  

Course Number: '% 0 Sdd Course Name: /?e/ ' kbJ& c;hc Z a h d G J A  

Insfrucfims: Please answer by placing an "X" in the appropriate column or filling in the 
mace  urovided. If an area is "Not Applicable," please leave the column blank. 

5 = Strongly Agrcc 4 =Agree 3 =Neutral 2 =Disagree I = Strongly Disagree 

10. 

1 I .  The  instructor was knowledgeable of the subject. v' 

12. 
What part of the training did you like LEAST? 

The instmctor responded to my questions. J 

The instructor made me feel like an important part of the class 

12'iiat part of thc  training did you like BEST! 

How would you improve the training received? I 
MFETY: Please list any safcty concerns aidlor suggestions lor safety improvements on the back oi this folm. 

CHG Training thanks yoti for complcting this Post-Training Evaluation. Please provide any additional 
coniiiien~s or suggestions on the back of [he form by referencing the numbcr(s) above. 

Student Name (optional): 

T : \ ' I O O L S \ I ~ ~ ~ ~ ~ I S ~ ~ ~ ~ I : ~ ~ I  CDWSE livdu;ition.doc 

c-1 1 



.Y .  .- . . _, . _rr 

\Yhat part or the training did yoit like BEST? 

Ad DLkf 
How would you improve the tralning rcceivcd? 

, M@I &tam- 
SAFETY: Please list any safety concerns and‘or suCgcstioiis for safety irnprovcmenfs on the hack of tliis forrll. 

§tudent Course Evaluation 
Course Date: Instructor: 

Course Number:  3 go g6 6 Course Name: 

~ t h u c t i o r i s :  Please answer by placing an “X” in the appropriate column or filling in the 
space provided. If an area is “Not Applicable,” please leave the column blank. 

5 = Slrongly Agrcc 4 = Agrcc 3 = h’cuiral 2 = Diragrce 1 =Strongly Disagree 

c-12 



.L.,: ... . i...-... . ,. . .~ . .  . . .. 

Student Course Evaluation 
C o u r s e  Date: 3 / 6  7/0( Instructor:  

C o u r s e  Number:  3<8 fkG Course Name: I2-ch 

Imfrrrcfioris: Please answer by placing an “X” in the appropriate column or filling in the 
soace orovided. If an area is “Not Aoolicable,” Dlease leave the column blank. 

5 = Srrongly Agrcc 4 =Agree 3 = Ncurral 2 =Disagree I =Strongly Diragicc 

What parr of thc trainlng did you like BEST7 

How \voulcl you lniprovc lhe lralning receivcd? 

SAFETY: Plc?se list any salcty coiiccriis andlor su@,estions for safety improvements on the back of this form. 

CHG Training tlrairks you for coinplcting this Post-Training Evalltation. Please provide any nddilional 
commcnis or suggestions on tlic back of the for111 by rcferencing the ~lumbcr(s) abovc. 

S(udent Naitic (optional): 

~~~l001.S?~Ol~E.lS’S!~:d~~~l Cotirsc iivnlunlion.doc 

C-13 



Student Course Evaluation 
Course  Date: ?-7-0 I Instructor:  Kc,& Y 0 Yet, 

Course  Number :  3%08(,/, Course Name: 

Insf,ucliorrs: Please answer by placing an "X'  in the appropriate colunm or filling in the 
space provided. If a n  area is "Not Applicable," please leave the column blank. 

-~~ ~ ~~ 

5 =Strongly Agree 4 = Agree 3 =Neutral 2 = Diragrcc I =Strongly Diragrcc 

1 5 1 4 1 3 1 2 1 1  

1. 

2. 

3. 

The classrooni environment (temperature. lighting. etc.) aided the learning process. 
The training was relevant to my job. 

The training objectives were clear io me. 

K 
K 

What part of die training did you like BEST? 

How \vould you improve the training received? 

SAFETY: Please list any safety concerns andlor suggcstions for safely improvemcnts on the back of this form. 

Cl-JG Training thanks you for completing this Post-Training Evaluation. Please providc any additional 
coiiiiiieiiis or SuggcStiOns on the back of the form by rcrCI'eIiCing tlic niiniher(s) above. 

Student Name (optional): 

' l i 1 0 0 1 . S \ T O I ~ U S ~ S ~ ~ ~ d ~ ~ ~ l  Courrc 1. mlu:itioii.doc 
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Student Course Evaluation 
Course  Date: - Instructor: /&/%l %,)& 

3 5-0 866 Course Name: R C A  
1 

Course  Number: 

Student Course Evaluation 
Course  Date: - Instructor: /&/%l %,)& 

3 5-0 866 Course Name: R C A  
1 

Course  Number: 

Imfrucfimix Please answer by placing an "X" in the appropriate column or filling in the 
space provided. If an area is "Not Applicable," please leave the column blank. ' 

~ 

5 = Strongly Agrec 4 =Agree 

~ ~- ~~ ~~ ~~ 

I =Neutral 2 =Disagree I =Strongly Disagree 

CI-IG Training thanks you for co:iipleting tliis Post-Training Evaluation. Please provide any additional 
comiucnts or suggestions on the back oftlic form by referencing tlic numbcr(s) above. 

Stodcnt Name (optional): 

'I':\'rOOLS\I:O1;hIS.Sludelll Comc lwlmtian.doc 

C-15 



Evaluatio. /L.-.y r 
Course Date: Instructor:  

Course Number:  - Course Name: 

Itisfr~cfions: Please answer by placing an “X” in the appropriate column or filling in the 
space provided. If an area is “Not Applicable,” please leave the column blank. 

5 = Strongly Agree 4 =Agree 3 = Ncuiral 2 = Dirqrec I = Slrongly Disagree 

CNG Training tliaiiks yoti for coinpleting this Post-Training Evaluation. Please provide any additional 
coniiiients or suggestions oil the back of the form by rcferencing tlic nolnher(s) ;ibovc. 

Sttitletit n ’me  (optional): 

’ I \ ’ IOOLS\~:OI~~:S:SI~~;~~I  Cotirse livdii::tiot1.doc 

C-16 



." . . , .~ .. . . ..,..?,,. .L .,... . ~, ,. . . . 

Student Course Evaluation 
Course Date: Instructor:  L a  YG-: 

LWLB v + ~ ; ~ - ~  Course Number:  3sb bd6 Course Name: L\ ..5 !tL 
. .  

I 

Insfrrrctions: Please answer by placing an "X" in the appropriate column or filling in the 
soace orovided. If an area is "Not Amlicable," Please leave the column blank. 

~ 

5 = Strongly Agrcc 4 = Agrce 3 =Neutral 2 =Disagree I =Strongly Disagree 

1 5 l 4 1 3 1 2 1 1 1  
I I I I I  

1 .  Theclassroom environment (temperature. lighting. etc.) aided the learnlngprocess. 2'- 1 I I)( I I 

12. The instructor made me fcel likc an important part of the class. I 1x1 I I 
What part of the training did you like LEAST7 

w 9 - i -  4- 

What part of the training did you like BEST? 
t 4 w o U i i s  6 t2CtinnoJ Jf IJk-*'' 

How would you iniprovc the training icccivcd? 

SAFETY: Please list any safct)' concerns andlor suggestions for ufety improvements 011 tile back of this form. 

CHG Training thanks you for completing this Post-Training Evaluation. Please provide any additional 
comments or suggestions an the back of the fcimi by rcfcrencing thc nuinber(s) above. 

Student Name (optioii;il): 

'I':\'1'00LS\TORl.lI(iSmd;nt Cowse Li:\.nlu~ion.doc 

C-17 
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Student Course Evaluation 
CourseDate: e/? / 0 \ Instructor.: w d ’ ! ‘ ~ s ,  

\ 

Course Number: 3 50 8 b6 Course Name: @EL,&& \ w\m biT&l?=q. 

Instructiom: Please answer by  placing an “X” in the appropriate column or filling in the 
mace  orovided. If an area is “Not ADDlicable,” Dlease leave the column blank. 

~~ 

5 = Sirongly ASree 4 = Agrcc 3 = Neutral 2 = Diragrcc I =Strongly Disagree 

What part of the training did you likc BEST? 

How would you iinprovc the training receivcd? 

SAFETY: Phase list any safcty conccrns andlor su~esrions for safety improverncnts on the back of this form 

CHG Training thanks you for conlpleling this Post-TraininS Evalualion. Please proyide any additional 
coninicnts or suggestions on thc b x k  of thc forin by referencing the number(s) above. 

Stutlent Name (optional): 

T : ~ I ‘ O O L S \ T O I ’ . i \ l S ~ ~ ~ ~ l ~ ~ ~ ~  Coiirrc I(valuation.doc 

c-18 



-- - ._ , . ”. . .rr - 

Student Course Evaluation 
CourseDa te :  a 7 0 I Instructor: \[ Y O J J G l  

Course Name: & t A , z , i u m  C y  
// 

Course  Number: 350866 
Zttsfrrrctions: Please answer by placing an “X’  in the appropriate column or filling in the 

space provided. If an area is “Not Applicable,” please leave the column blank. 

5 = Strongly Agree 4 = Agrce 3 = Ncutral 2 =Disagree I = Srongly Disagree 

W h a t  part of ~Jic training did you like BEST? I 
How would you iniprovc Ihc training ~ccei\~ccl? 

SAFETY: Pleasc list any safcty coiiicrns andlor suggestions lor safety iinprovernenls on the back of this form. 

CHG Training tllaiiks you for completing this Post-Training Evaluation. Pleasc provide any additional 
coiiiiiienls or suggestions 011 the back of the form by referencing the nutnber(s) above. 

c-19 



I 

i 

7 
b 



RPP-8736 REV, 0, Appendlx C 

,. ....... . : . .  . , , . . ,  ., . ,, _I  . .  , . . . . . . , I , .  t . .  .,.. , -  ._._,.... - .... ... ,.,.. .. 

Imtrrrc/iom: Please aiisntr by placing an "X' in  tlic appropriate column or filling in the 
space provided. If an area i s  "Not Applicablc," please leave tlie coluinn blank. 

5 = Slrongly hgrce 4 =Agree 3 = N:otral 2 = Diragrce I = Slrongly Diragrcc 

c-2 1 
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Student Course Evaluation 
Course Date: .Instroctor: - 
Coiirse Number:  Course Name: Rc /1.I 

I/rs(r.rrcfiotts: Please answer by placing an "X" i n  the appropriate column or filling in the 
space provided. If an area is "Not Applicable," please leave tlie column blank. 

5 = Strongly Agrcc 4 = Agrcc 3 = Nnlrral 2 = Diregrce I := Stronpiy Disagrcc 

151413121] 
3 

12. 'I Iic iiislruclor inadc i i i c  frcl likc an iiiipon;lnt part of l l i c  c l m .  
\\ 'tiat p r t  of tlic (raining did yoti Iihc LEAST? .. 

c-22 



Student Course Evaluatiori 

C O U ~ S C  ~ u n i ~ x r :  35-d 866 course Name: Q a 1; 4 S . . / : l ,  m *r! 

Ke:A Y&, 8-3-61 
Course Date: Instructor: 

# 

Zrrstrrrcfiotrs: Please answer by placing an  "X" in the appropriate column or filling in  the 
space provided. If an area is "Not Applicable," please leave the column blank. 

S = Strongly Agrce 4 = Agrcc 3 =Neutral 2 =Disagree i = Sirongly Disagree 

C-23 



Student Course Evaluation 
Coursc Date: 0 4  7 / 0 ,  Instructor: Y O d A J $  

Coursc Number: 358 6 6 Course Name: k? Cn/l*rQ -dWCe 

IO. The instiuctol' rcspondcd to niy questions. 

13.  The insbitctor ~ v n s  knowlcdprablc of t he  subjcct. 

12. The insmctor made mc fpel like an impoilant part ofthe class. 

I m f r u c f h s :  Please answer by placing an "X'  in the appropriate column or  filling in the 
space provided. If an  area is "Not Applicable," please leave the column blank. 

5 =Strongly Agrcc 4 = Agrcc 3 = h'eutr.ll 2 = Diragrcc I =Strongly Diragrcc 

5 4 3 2 1  

1. Tlic classroom environrnciit (temprattire. ligliting. ctc.) aided IJIP Icaming proccss. 

x x 

\\'hat paI t  of t)ic tlaininp, did you likc I(ES'I? 

c-24 



Stud en t Course Evaluation 

Imtrucf iow:  Please answer by placing an "X'  in the appropriate column or filling in the 
space provided. If an area is "Not Applicable," please leave the column blank. 

5 =Strongly Ag'rcc 4 =Agree 3 = Ncutral 2 = Dimgrec I = Srioiigly Dinagrcc 

\\"llat pari or dic training did you likc BEST? 

C-25 



Student Course Evaluation 
Instructor: 

Course Name: h c&,l Course Date: - 
Course Number:  ‘3 Fa 8 b b 

I 

Im/wc/ iom:  Please answer by placing an “X” in the appropriate column or filling in the 
space provided. If  an area is “Not Applicable,” please leave the column blank 

5 = Slrongly Agree 4 = Agrce 3 Ne\llrll 2 = D i r q r e c  I = Slrongly Dirogrcc 

1.1. I’lic iiisb-iictor was knowlcdgcablc of Lhc siibJcrt. 

12. TIE instructor niadc i i i c  fccl likc an inipoilant part or tlic class. I 1q I I 
What  part of Ihc Vaining did you l i k c  LEAST? 

\ \ ha t  pari of t l i c  training did yo11 likc BEST? 

How  odd yoti iiiiprovc II ic training rccrivctl? 

C-26 



Student Course Evaluation 
Coursc Date: ?/?/fir Instructor:  YCr jhv- 
Coursc Number: WqCb6 Cotrrse Name: 9- 

I m t m c f i o r i s :  Please answer by placing an “X’  in the appropriate column or filling in  the 
space provided. If  an area is “Not Applicable,” please leave the column blank. 

- 
I .  

2. 

3. 
4. 

The classmoni cnvironrncnt (rmiipcrature. lighting. etc.) aided the lcarning process 

The  training WN rele\mt to myjob. 

The training course vias \veil organized 

”Thc training objectives were clear to me. 

5 = Slronfly Agrcc 4 =Agree I =Neutral 2 = Disngrcc I =Strongly Diragrcc 

5 4 3 2 1  

W 

e 
0 

\Ylmt i,ait or die training did you like BEST? 

c-27 
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Student Course Evaluation 
Coursc Date: $74 Instructor: I( e . 4  , , - . , , > I d  (n 

/y y\ 
coursc ~ u m b c r :  ’1 j-b %6,& Course Name: 

-~ 
Itts/ructiotts: Please answer by placing an “X’  in the appropriate colunin or filling in the 

space provided. If an area is “Not Applicable,” please leave the column blank. 

c-28 



Student Course Evaluation 

~~ ~ 

Instritcfiom: Please answer by placing an “X” in !he appropriate colunln or filling in the 
space provided. If a n  area is “Not Applicable,” please leave the column blank. 

5 = Slrongly Ag:cc 4 = Agrcc 3 = Neorral 2 = Disasrcc I = Slrongly llisagrce 

C-29 
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Student Course Evaluation 
Course Date: %/d 01 Instructor: 4 k  \JD*N6 

Course Number :  ,?, sO%G Course Kame: WWCD fA&rrri: 

Insfrircliom: Please answer by placing an “X” in the appropriate column or filling in the 
space provided. If an area is “Not Applicable,” please leave the column blank. 

5 = Sirongly Agree 4 = Agrce 3 = Neulral 2 - Disagree I = Si ro~g ly  Disagree 

1-10>:. \1.011111 you improve t lw tiairing r ccc i vcd?  -7 

c-3 1 



Student Course Evaluation 
Coursc Date: Instructor: R. k e ; L L  Y o u o u . a  

Course Number :  33-0 864 CourseName:  R. C. w .  

Insfrnctions: Please answer by’placing an “X” in the appropriate column or filling in the 
space provided. If an  area is “Not Applicable,” please leave the column blank. 

I .  

2. 

Thc classroom environment (tcmpcrature. lighting. etc.) aidcd t l i e  lemliig process 

The training was rclevant to my Job. 

5 4 3 2 1  

9 
x 

\ \ ‘ l ia~ part of t l i c  training ciid ~ O L I  likc B E T ?  

-- 
How \vould y o ~ ~  iiiiprovc tllc training rcccivetl? 

(2-32 



Student Course Evaluation 
J 

CourscDate: p/( , 17 Instructor:  ’J/, 
Course Number: T f O l b  6 Course Name: { c f i *  

, 

~ 

I/tsfnrctiorrs: Please answer by placing an “X” in the appropriate column or filling in the 
space provided. If an area is “Not Applicable,” please leave the column blank. 

5 = Strongly Agree 4 Agree 3 -Neutral 2 =Disagree 1 = Sirongly Disagree 

10. The instructor respandcd to my questions. 

I I .  The insbuctor was knowlcdgeablc of the subject. >: 
12. 

!”at part of thc training did you likc LEASF 
The instnictor made me fccl like an imporlant par1 of the cliiss. % 

\\!hat part of dic traliiliig did yoii likc B E T ?  

c-33 



Student Course Evaluation 
$I I8 . \  

Course Date: lo\ Instructor: Kpj-lh Y 6u/ul 

Course Kumber: 35ob66 Course Name: %I Ma:*tenowe 

Instrnctiom: Please answer by placing an “X” in the appropriate column or filling in the 
space provided. If an area is “Not Applicable,” please leave the column blank. 

5 =Strongly Agree 4 =Agree 3 =Neutral 2 -Disagree I = Strongly Disagree 

What part ol the training did yo11 like LEAST1 

\t‘Ii:it liar[ ul the training did you like BEST1 

--I-- -- 
HCW woul~l yoii Iiiiprovc l l ic  traitiing rcccivrtl? 

c-34 



Student Course Evaluation 

1. 

2. 

3. 

1. 

The classroom environment (temperature. lighting. etc.) aidcd the learning process. 

Tlic training was rclevant to my Job. 

The Ualning obJectives were clear to mc. 

The training course \vas well organizfd 

Course Date: 8/8 /o Instructor: (can-\ & . - . \ ~ O U ~ G  

5 4 3 2 1  
4. 

/ 

Y 

“- 

c-35 
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Student Course Evaluation 
Coursc Date: g/&/O, Instructor: L, 'Y L A C  

Course Kumber:  3J-oSLC Course Name: 

Innstr~~c~ions: Please answer by placing an "X" in the appropriate column or filling in the 
space provided. If an area is "Not Applicable," please leave the column blank. 

5 Strongly Agrcc 4 = Agrcc 3 = Ncuiial 2 =Disagree I =Strongly Disagree 

C-36 



Student Course Evaluation 
Course  Date: 8/Y/ 0 1 Instructor :  IC€ I T H  VOU.JC 

I 

Course  Number :  33-0 8 L ‘ Course  Kame: A c Y 

Insrrrrctiom: Please ansner by placing an “X” in  the appropriate column or filling in the 
space provided If an area IS “Not Applicable,” please leave the column blank 

I .  

2. 

3, 

4. 

The classroom environment (temperature. lighting. etc.) aided the learning process. 

The  trainingwas relevant to myjob. 
The  training objectives ~ e r c  clear to me. 
The  training c o u r ~ e w ~  \vcII organized 

5 4 3 2 1  

Y 4 - d  
2s 

f 
8 

\Vim part or ihc training did you like DES?? 

c-37 



Student Course Evaluation 
Course Date: 4- 8 zw I Instructor: K o F ~  ye- 

Course Number:  3 50 8 L  6 Course Name: Rel th  b;l,?-t, C e d k e d  flw&,j 

Instrrrcfions: Please answer by placing an "X" in the appropriate column or filling in the 
space provided. If an area is "Not Applicable," please leave the column blank. 

5 = Strongly Agrec 4 =Agree 3 =Neutral 2 =Disagree 1 = Sirongly Disagree 

1 5 1 4 [ 3 1 2 1 1  

1. The classroom environment (temperature. lighting. etc.) aided the learning process. 1 % 1  I I 

\ \ h a t  part of die tsaiiiing did you lihc DES? 

(2-38 



Student Course Evaluation 
Course Date: %/f/fi, ‘  

Course Kumber :  3 s7 a 6 6 CourseName:  /? C/v l  

~ n s t r u c t o r :  ,Y,< tr y c a k 9  
/ 

Itrsfrrrctions: Please answer by placing an “X” in the appropriate column or filling in the 
space provided. If an area is “Not Applicable,” please leave the column blank. 

I .  

2. 

The  classroom environment (temperature. lighting. etc.) aided the learning process. 

The  traininr! was relevant to mv lob. 

5 4 3 2 1  

)E: 
X 

3. 

4. 

5. 

The  training obJectives were clear to me. 

The  training course was wcll organized 

The  liandout material will be a good refcrcnce when I rctum to my iob. 

(2-39 
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Student Course Evaluation 
Course Date: ., c c  - Instructor: ktttiz 'Yo,,, 

Course Number :  ~ ' 3 3 %  b 6 CourseName: ' 
Insfrr~cfioris: Please answer by placing an "X' in the appropriate column or filling in the 

space provided. If an area is "Not Applicable," please leave the column blank. 

5 = S~rongly Agree 4 =Agree 3 = Neurral 2 Dissgrec I =Strongly Dirngree 

c-40 
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§tudent Course Evaluation 

Instrrrctiom: Please answer by placing an “X” i n  the appropriate colunm or  filling in the 
mace nrovided. If an area is “Not Auolicable.” ukase  leave the column blank. 

2 - Disagree I = Sirongly Disagree 5: = Strongly Agrcc 4 = Agrrec 3 - Neuiral 

How would SOLI Improvc the tnirllrlg Iccrivccl? 

and/or siip&sUons for safety iinpro\~emciits on h e  back of this fclrtii. 

CllG l’r:iining tliuirks you for completing this Post-Traitkg E ~ a l ~ a t i o n .  Please provide any ti(Iditiniia1 
coiiinicnts or suggestions 011 the back of thc form by rcfercncing the nun~hcr(s) abose. 

Student Namc (optional): 

’I:\‘lOOLS:IOl<h4 SWudent Cui18 se l :v :~ l~x~t io!~ .d~C 

c-42 
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. ...~ . 

Student Course Evaluation 
Course Date: 8ISfOl Instructor:  ke:&h Younn 

CourseNuniber: ?CjOR6& Course Name: 

~ m t r ~ ~ ~ i o ~ ~ s :  Please answer by placing an "X' i n  the appropriate colunm or filling in the 
space provided. If an area is "Not Applicable," please leave the column blank. 

5 =Strongly Agrec 4 = Agree 3 = Ncutrai 2 = Diragrcc I =Strongly Disagrcc 

\Yhat part orthc wainlng did you likc BEST? I 
How \vould you irnprovc thc tmiiiiiig icccivctl? 

SAFETY: Pi rac  list any safciy conccms and/or rt!ppstions for safccy itnpro\*cm@nts on the back of this form. 1 
CHG Training clianks you for compleling this Posl-Training E\*aluation. Please provide any atidilirrnnl 
commcnts or suggestions on the back ofclie form by rcferciicing the nombcr(s) i tbo\c 

Student Name (oplionnl): 

c-43 



‘” L -o,,u I-. . -, . .ry-..”... . 

I ,  
2. 

3. 

4. 

T h e  classroom environment (tcmperaturc. lighting. ctc.) aided the learning process. 

The ualnlng was relevant to myjob. 

T h e  training objectives were clear to me. 

T h e  mining  course was \vel1 organizcd - 

Student Course Evaluation 

% 

K 
% 

x 

Insfrrrcfiom: Please answer by placing an “X” in the appropriate C O ~ U I M  or filling in  the 
space provided. If an area is “Not Applicable,” please leave t h e  column blank. 

4 =Agree 3 =Neutral 2 =Disagree I - Slrongly Disagree 5 = Strongly Agrcc 

m i  

How \vould yoti iniprovc thc training Iccrivetl? 

~ 

SAFETY: P l r m  l ist  any safety co~ircriis and/or sup~rstions fur safcty improi~cn~crits on the back of this forin. 
L 

5 .  T h e  handout material will be a good rcfcrcnce when I rctum to myjob. IF1 1 I I 
6. T h e  visual aids used during thc clas wcrc hclpfi~l and effcctivc. I l<l / 1 I 

c-44 



,,,I*l..l... ,,,.....,.. ~ . ~ . .  - ..... .. .. .- . . . 

9. Thc insuuctor presented the niatcrial wvcll. 

IO. Thc instructor responded to my qtiestions. 

11. The insmtctor was knowlcdgcablc of die subject. 

12. The insnctor made ine feel like an inipaitant part of the class. 

Student Course Evaluation 

J 
Y‘ , 

e‘ , 
u‘ 

Coiirse Date: Instructor: 

Course Number: 35-08 G L  Course Name:  PCM 
Im/rrrc/ions: Please answer by placing an “X” in the appropriate colunm or filling in the 

mace orovided. If a n  area is “Not Aaolicable.” ulcase leave the column blank. 
~- 

4 = Agrcc 3 = h’cutral 2 =Disagree I ~Strongly  Disagree 5 =Strongly Agrcc 

What part or dic training did you likc BEST7 

huYV1 C 0 G4Atf /* 71tcc7vh 
How ~ o u l d  yo011 in~i~rovc the training rccrivetl? 

SAFETY Pleasc list any safcty co~iccrns and/or scip,gestions lor sarcty iinpro\mimrs on tlic back of this rorm 

CI3G Triiining tliaiiks you far cotnpleting this Post-Traitiing E\Auatiotl. Please provide any additional 
cotiiiiiciits or suggestions on thc back of the form by rcfcreticing [lie iiulnbcr(s) iibove. 

Studcnt Name (optiottnl): 

~ ~ ~ ~ ~ o ~ , s ~ l ~ o t ~ ~ t ~ ~ ~ ~ ~ i ~ ~ ~ t  Cowru I lw1e: i l iudoc 
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Student Course Evaluation 
Course Date: 6 1 8  /,-, t Instructor: IC~,-JG ~m,-..-/ 

Course Xuniber:  3 5 0 8 b ( 0  R C A ~  Course Name: 

Zmfrucliotis: Please answer by placing an “X” in the appropriate column or filling in the 
space provided. If an area is “Not Applicable,” please leave the column blank. 

4 = Agrcc 3 = Ncurral 2 -Disagree I = Strongly Disaprcc 5 = Sirongiy Agrce 

W h a t p a r t o l t l i c t l a i n i n g d i d y o u l i k e B ~ R  I 
How would yoti iniprovc tlic trairiirrg rcccivetl? 

SAFETY: P lrm list any safety coriccriis andlor s~~ps~!iwis for salciy impro\mienls on the back of tllls form. 

CHG Triiiiiing thanks you for co~npleting this Post-Training Evalualioir. Please provide any atldilioild 
coiiiiiiciits or strpgcstions 011 !he bnek of !lie forin by rcfcrcilcing rhc iiiiiiibcr(s) above. 

Sludcnt Name (optional): 

’ r : ~ r ~ o ~ ~ ~ ~ : O i l h l S ~ ~ d ~ , , i  C o ~ r r  I!vali;o!ioi>.doc 
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Student Course Evaluation 

Course Number:  35-0 8b‘. Course Name: f?C M 

Znstrrrctions: Please answer by placing an “X” in the appropriate colunln or filling in the 
space provided. If an area is “Not Applicable,” please leave the column blank. 

5 =Strongly Agrcc 1 - Agrcc 3 = Ncuirai 2 =Disagree I =Strongly Disagree 

rescntcd thc material well. 

s ? f 0 6  , PO lnF pol -T 
How would you lniprovc lllc (raining rcccived? 

COMP/II% & JI-SU ITKr7./wvr.Q~ 

SAFETY: Plcm list any safety COIICCI‘IIS and/or sqgestiolrs for safely i~ i ip ru~~emc~~~s  on the hack of iliis fOril1. 

CHG 1’r;iining thuiiks you for cor~l~ileting this Post-Trailling E.valt~ation. I’lease provide ally atldilional 
con i i~ i c i~ t s  or strggestions 011 the back of ilie forin by rcfercncing the miinbcr(s) ; i b o \ ~  

Sludcnt Name (optional): 

T:\‘I*OLS:I’ORhlS~~Edrlrl co,,rrs l ~ ~ ~ ~ d “ : ~ l i ~ l ~ . d o c  
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§tuctent Course Evaluation 
Course Date: ./g 10 I Instroctor: I d  ;+1, \/&w 
Course  Number: 5 50%6 Course Name: rz/\ 

I t  

5 4 3 2 1  

I m t r i ~ t i o m :  Please answer by placing an “X” in the appropriate colunm or filling in the 
space provided. If an area is “Not Applicablc,” please leave the column blank. 

5 -Strongly Agree 4 = Agrcc 3 = Ncutrai 2 = Diragrcc I = Slrongly Disagrec 

What part of Ihc training did you like LEAST7 

What part of tlic training did you like DESI7 

How \~oulcl yo11 improw the training rcccived? 

SAFETS: PIeisc list any safety concerns and/or supfirstions for sakty impro\mnctits on illc back of this form. 

ClIG Triiiniiig tlieiiks yo11 for conipleling this Post-Training Evaluation. I’lesse yrovidc any atlditionnl 
coniiiicnts or siiggestions 011 {lie back oftlie fonn by referciiciiig tile n~imbcr(s) abo\fe. 

Studcnt Name (optional): 

’1:\‘100LS\I’ORhl SStudrnt Cowst I~vi i l t~:~i iwi.doc 
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WP-8736 REV. 0. Appendix C 

Student Course Evaluation 
Course Date: 8 /r /o  I Instructor :  k .  

J 

Instrirctiom: Please answer by placing an "X' in the appropriate coluinn or filling in the 
space provided. I f a n  area is "Not Applicable,"please leave the column blank. 

5 = Strongly Agrcc 4 = Agrec 3 = Neurral 2 5 Diragrcc I = Slrongly Diragrcc 
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Student Course Evaluation 
Course Date: 8- g-o/ Instructor: 

Course N’uniber: 353 BLL Course Name: & 
~ - ~~ 

I/tshrrcfiorrs: Please answer by placing an “X” in the appropriate colunm or filling in the 
space provided. I f  an area is “Not Applicable,” please leave the column blank. 

5 =Strongly Agrcc 4 = Agrcc 3 = Ncurral 2 =Diragrcc I - Sirongly Disagrcc 

\Vhat part of dic training did you likc BEST? 

How ivould yoit improvc tlic training I cccivcii? 

SAFETY: Pirasc 1Ist any salcty coriccrris andlor s u ~ r ~ t i o t i s  for safety Iinprovcnienrs an tlic back of I h i s  fOrii1. 

CHG Tniriing thanks yoti for cot1ipIetir1g th is  Post-Training Eviiluation. Please provide any additiollnl 
conuiicnts or suggestions on tlic back of the form by referencing 1l1c numbcr(s) n b o \ ~  

Sludent Name (olitiotial): 

’~:1‘tnoi.S~1:011hiS~~~,~~~,,i COW IC I Ivslti:oion.dos 
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Course Evaluation 
Course  Date: Instructor:  7-w 
Course  Nunibcr: 3r? rb6 Coirrse Name:  mr/l 

Imtmctims: Please answer by placing an "X' in the appropriate colunm or filling in the 
space provided. If a n  area is "Not Applicable," please leave the column blank. 

5 =Strongly Agree 4 =Agree 3 = Ncuiral 2 =Disagree I =Strongly Dinagrcc 

ow \\'OU c yo11 11111 O\' 

CHG Tr;tining tlienks you for con~~~leti t ig Illis Fosl-Training Evalualion. Please provide any additional 
COII I I~ ICI I~S  or suggestions 011 the back o f t i i c  form by rcrerencing the nunibcr(o) ;ibo\c 

Student Name (op!ional): 

'I':n'oOLS\I:ORMS\Sn:drllt Cowrr IR.:du:ttlo~~.doc 
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Student Course Evaluation 
Coiirsc Date: ,.:/c/o I Instructoi: 

Course Number: 3sd%%G Course Name: RCbY 

Imtri tc t io~is~ Please answer by placing an "X'  i n  the appropriate column or filling in the 
space provided. If an area is "Not Applicable," please leave the column blank. 

5 = Sironsly Agree 4 -Agree 3 = Ncurral 2 =Disagree I = Slrongly Diragrec 

What part of tJic tlaining did you likc BEST7 

How \vould yo11 iniprovc the training I cccivcd? 

SAFETY: Plci~~c list any safcly coiiccms andlor supAr-<tions for safety Iinprovcniciirs on tlie hack of this lorni. 

CHG I'leining thanks you for coni]ileting this Post-Training Evahiation. Please providc any atlditional 
coninicnl~ or suggestions on tlx hack of the form by rcfcrenciiig the iiumbcr(s) :ibove. 

Studcnt Namc (optional): 

'I':\'l'OOLS',I:OllhI S S a d u i , ~  Covtrc I :X~:dtdo!>.doc 
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Student Course Evaluation 
Course Date: %’//f/h I Instructor: ,Y 6; j-d \/o LAN k 

- 
Course Number:  CourseName: ! L L i & / ,  4, CL?, st.u( N* 

/ 

I I Z J / J W C ~ ~ O ~ J S :  Please answer by placing an “X” in the appropriate column or filling in the 
soace urovided. If an area is “Not Aodicable.” olease leave the column blank. 

5 =Strongly Agrec 4 = Agree 3 = Ncutial 2 =Disagree I = Srrangly Disagree 
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Student Course Evaluation 
Course Date: Instructor: hc;* Y*&, 

Course Number:  Course Name: bQ. c y ?  

Instrzdorts: Please answer by placing an “ X  in the appropriate coIumn or filling in the 
space provided. If an area is “Not Applicable,” please leave the column blank. 

5 =Strongly hgrcc 4 = Agrcc 3 = Ncutral 2 = Disagree I = Strongly Disagree 
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Student Course Evaluation 
Course Datc: f+/& Instructor: Kc-cTtf )LQ ~ L L  

Course Number: Course Name: ‘;7c b\ 
~~~ ~ 

Insfrrrcfions: Please answer by placing an “ X  in the appropriate column or filling in the 
space provided. If an area is “Not Applicable,” please leave the column blank. 

5 = Strongly Agree 4 =Agree 3 =Neutral 2 =Disagree I - Strongly Disagree 

\\‘hat part of dic  training did you likc MST? 
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Student Course Evaluation 
Course Date: 8 .15 .01  Instructor: Yo o)rJ 6 

Course Number: Course Name: R Crr\  

Student Course Evaluation 
Course Date: 8 .15 .01  Instructor: Yo o)rJ 6 

Course Number: Course Name: R Crr\  

Instructions: Please answer by placing an "X" in the appropriate column or filling in the 
space provided. If an area is "Not Applicable," please leave the column blank. 

5 = Sirongly Agree 4 =Agree 3 = Neutral 2 =Disagree I = Strongly Disagree 

c-57 



Student Course Evaluation 

1 .  

2. 

3. 

The  classroom environment (temperature, lighting. ctc.) aided the learning process 
The  training wils relevant 10 my job. 

T h e  training objectives were clear lo  me. 

Course  Number:  CourseName:  Rc '' 
Instructions: Please answer by placing an "X' in the appropriate column or filling in the 

space provided. If an area is "Not Applicable," please leave the column blank. 

5 4 3 2 1  

Y 

>( 
Y 

iZ'ha! part of the training did you like BEST? 

IHow ~ ~ o t i l d  yoti irnprovc the baitling rcceiv~l? 
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Student Course Evaluation 
Course Date: 

Course Number:  Course Name: &/ ,/I,?& / 79 @ #f+Jf- . 
Instructions: Please answer by placing an "X" in the appropriate column or filling in the 

sunce Drovided. If an area is "Not Auolicable." Dlease leave the column blank. 

5 = Strongly Agree 4 = Agree 3 =Neutral 2 = Diragrcc i = Strongly Disagrcc 

I,? 
Wiiai part 01 the training did you lihc LEASI? 

Tncirirlnicror madc mc iccl likc a n  imponant pxt 01 lhe c l a s  

What part o l h c  trainingdid you iikcBESl7 

Uoiv would you iiiiprovc ~ I i c  trainiiig reccived? 
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Student Course Evaluation 
Course Date: ;4(1c, /s ,  am I Instructor: +& KQ,’ TA is,, 

Course Number :  Course Name: RT /L ,L*L,T~ ( J = k ~ ~ ~  /ZL.,;,Y,,,,,, 

Iizsfr.rrdiotis: Please answer by placing an “ X  in the appropriate column or filling in the 
space provided. If an area is “Not Applicable,” please leave the column blank. 

I. 

2. 

3. 

Thc classroom environmcnt (temperature. lighting. etc.) aided the learning process. 

The training was relevant to my Job. 

The training objectives were clear to me. 

x 
x 
I( 

4 .  .; Thc training coiitse was wel l  organized 

5 .  The handout material will be a mod reference when I return to rnv iob. I Y I  I I I 

12 
\VhJt parr of I I ic training c 1 . d  you lihc LEAST? 

l h c  instructor tnadc tiir feel likc an imponani part  o l  the class 

W h a t  part of thc training did you likc BEST? 
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Student Course Evaluation 
Course Date: f 3 I ) C / O i  Instructor:  W+h \/OQKV 

Course Number: Course  Name: e fLM & S,,,C& 9‘ nuvvc 
I 

Instrrrcfions: Please answer by placing an “X” in the appropriate column or filling in the 
space provided. If an area is “Not Applicable,” please leave the column blank. 

5 =Strongly Agree 4 - Agrec 3 =Neutral 1 =Disagree 1 = Srrongly Disagree 

I 2  
t\na:partof tlicfsainingdidyoi. I ikcLEASR 

TIS Insmictor madc me fecl like an imponant part of the class. 

L \ h t  past of thc fraining did you likc BEST? 

I-low \~o i i ld  you iinpsvvc tllc traitling Icccivcd? 

s.4Fm‘Y: Please iisL any safety conccrns and/or suggestions los safety impsovemenfs on the back of this fvrnl. 

CliG Training thanks yoii for completing this Post-Training Ikaliistioii. Please Iirn\,ide iiny ;dditional 
cniirmcnts ni- suggeslions on flie back of liie fnrin by rcferetlcitig tile nurnbx(s) ilbovc. 

Siiiclciit Nnnic (optional): 

’P\ l~lOl,S~l O l 3 . l S W ~ l ~ r ~ i  Couisc l:,,,~,l,,~,li~,,.d~~ 
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