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Witness Panel: D2O Project 


AMPCO Interrogatory #79 1 
 2 
Interrogatory 3 
 4 
Reference: Ex D2 T2 S10 5 
 6 
a) Please provide an excel spreadsheet listing of all D2O Storage Project related 7 
Station Condition Reports (SCR), from all data bases, with the following headings:  8 
 9 
• Initiation Date 10 
• SCR Number 11 
• Title 12 
• Resolution Category 13 
• Significance Level 14 
• Status 15 
 16 
b) Please provide the full SCR detailed reports with attachments, evaluations, 17 
corrective actions, and closure notes for all SCRs with resolution category A, B, and C 18 
 19 
c) Please provide any SCR Effectiveness Reviews related to the D2O Storage 20 
Project. 21 
 22 
 23 
Response 24 
 25 
a) Please see Attachment 1, for a copy of the excel spreadsheet listing of all D2O 26 


Storage Project related Station Condition Reports (“SCR”) from all databases. 27 
 28 
b) Please see Attachment 2 (confidential) for a copy of the full details of SCR reports 29 


with evaluations, corrective actions, and closure notes for all SCRs with resolution 30 
category A, B, and C. The attachments to the reports, other than transmittal 31 
emails, are listed in Chart 1 below and included as part of this response.  32 


 33 
Chart 1: SCR: Resolution Categories A, B, and C 34 


 35 
SCR# Attachment(s) to L-D2-02-AMPCO-079 
N-2018-13572 Attachment 3 
N-2018-04024 Attachment 4 (confidential) 
N-2016-26786 Attachments 5 and 6 
N-2016-00371 Attachment 7 
N-2015-28361 Attachment 8 
N-2015-20027 Attachments 9 and 10 
N-2014-33816 Attachment 11 
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Witness Panel: D2O Project 


SCR# Attachment(s) to L-D2-02-AMPCO-079 
N-2012-00198 Attachments 12 and 13 
D-2015-26386 Attachment 14 
D-2014-32289 Attachment 15 
D-2014-27469 Attachments 16 and 17 
D-2014-17724 Attachments 18 to 33 
D-2013-19100 Attachments 34 (confidential) and see L-


D2-02-AMPCO-115, Attachment 1  
D-2013-18196 Attachments 35 to 37 
D-2012-08890 Attachments 38 and 39 
N-2019-15049 Attachment 43 
N-2018-09406 Attachment 44 
N-2018-01716 Attachments 45 and 46 
N-2017-26410 Attachments 47-49 
N-2017-08023 Attachment 50 
N-2017-01105 Attachments 51-53 
N-2016-30632 Attachments 54-58 
N-2016-28727 Attachments 59 
N-2016-22037 Attachments 60 and 61 
N-2016-20953 Attachments 62-64 
N-2016-12449 Attachment 65 
N-2015-18681 Attachment 66 
N-2014-34975 Attachment 67 
N-2014-34278 Attachment 68 
N-2014-30652 Attachments 69-71 (Attachment 71 is 


marked confidential but OPG has 
determined it is non-confidential in its 
entirety) 


N-2014-21771 Attachment 72 
N-2014-14230 Attachment 73 
N-2014-07010 Attachment 74 
N-2014-01348 Attachments 75 and 76 
N-2013-22011 Attachments 77-83 
N-2013-03560 Attachments 84-87 
D-2016-09679 Attachments 88-90 
D-2014-16387 Attachments 91 and 92 
N-2012-05467 Attachment 93 
D-2013-18217 Attachments 94-96 
N-2012-06404 Attachments 97 and 98  
D-2014-03305 Attachments 99 and 100 


 1 
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c) Please see Attachments 40 (confidential), 41 and 42 (confidential), for a copy of 1 
the SCR Effectiveness Reviews related to the D2O Storage Project. 2 
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Work Order: 2910095 
Work Plan Number: NK38-WPL-39340-0458036 Rev: 000 I Page 6 of 32 
Usage Classification: Reference Unit: orrRF 
Title: 0-39340-DESIGN-MECH-TIE-IN TO TRF FEED AND PRODUCT 


FILENAME: UNIT: USI/SCI I SYSTEM: I WORK ORDER #: I REV: I :age 
OITRF 39340 TRF PRODUCT AND FEED SYSTEM 2910095 000 


UNIT CONDITION: Master EC# 118880 
ROUTING SEQUENCE: SIGNATURE: DATE: Any Condition Mech. EC# 120448 
1. PREPARED: Lew Saldanha (RCMT) TITLE: IPTE: 


2. VERIFIED: AI Wiseman (RCMT) 0-39340-DESIGN-MECH-TIE-IN TO TRF YES 0 
3. REVIEWS (as required) RADIAT10NfCONVENTIONAL HIGH HAZARD WORK FEED AND PRODUCT NO 0 o Nuclear Safety OBJECTIVE: 
C8J Radiation Protection AlARA To install a tie-in connection to enable the transfer of D20 from I2J Engineering 0-39340-TK1201 and TK1203 to the new HWMB (Heavy Water IZI Conventional Safety Management Building), West Annex. o Reactor Physics 
I2l Chemistry 


o Outage 55 


0 lII'!ii 
I 


[gJ ZONE 3 WORK - DRAFT COPY TO RADIATION CONTROL -ALARA FOR INFORMATION 
- reference N-PROC-RA-0027 


4. ASSESSMENT (as required) ... 0 REPEAT WORKPLAN Previously Assessed Under WO# DISTRIBUTION COPIES ATTACHMENT LOCATION 


Assessment Work Worker Numbers Work Protection Material 121 Work Control 0 
Required Group # hrs/worker Required Required PRINT NAME AND INITIAL DATE o Shift Production Clerk 0 o MC 0 


121 Operator OP 0 0 o MM 0 o MSS 0 o Planning PL D D [8J OP 0 
121 Modifications 0 o Control Mtce Me 0 0 o Assessing Clerk 0 
[8] TRF Work Control 0 


lSI Mechanical Mtce. MM 0 0 0 0 
0 0 


D Civil Mtce MS 0 0 0 0 o Vault Coordinator 0 
rz1 Modifications B 0 0 APPENDIX/ATTACHMENT 


A. 0 
D ERT 0 0 B. D 


c. D 
D 0 0 D. D 
5. APPROVAL E. 0 
[8J SECTION MANAGER: F. D 
*Refer to N-INS-08120-10011, "Workplan Preparation and Development Process" for 


D Authorization Requirement G. 


S. AUTHORIZATION H. D 
[8J DIRECTOR OF OPERATIONS AND MAINTENANCE I. D 
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Work Order 2910095 
Work Plan Number: NK38-WPL-39340-0458036 Rev: 000 Pa ge 9 of 32 
Usage Classification Reference Unit: OfTRF 
Title: 0-39340-DESIGN-MECH-TIE-IN TO TRF FEED AND PRODUCT 


1.0 PURPOSE 


1.1 Objective 


To fabricate and install a tie-in connection to enable the transfer of 020 f 
Feed and Product System 0-39340-TK1201 and 0-39340-TK1203 to the 


rom TRF 
new HWMB 


(Heavy Water Management Building), West Annex. 


A new 1" stainless steel tie-in line with an isolation valve and pipe suppo 
installed on line between 0-39340-V2066 and 0-39340-V2067 at elv 101 


rts, will be 
.290m. 


1.2 Applicability 


This Workplan applies to the following line and component: 


Unit 


o 


o 


System 
(USIISCI 


39340 


39340 


Line Number Component 


L 1298-1 


L2300-D1ANB 
V2893 


(tie-in line) 


nand Elevatio 
Location 


101.290m 


TK1201 & TK1203 


TR-102 101.290m 
(VPCE R 
15t floor) 


oom 


pulation Verify the proper field equipment nomenclature prior to field device mani 
(UNIT-SCI-DEVICE) 
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2.0 PRECAUTIONS, CONSIDERATIONS, LIMITATIONS 


2.1 Preliminary Considerations 


OP&P 1.5.7.1 - Permanent Changes (Change Control). Senior Manager Plant 
Design approval has been received for this permanent change as per approved EC. 
Director of Operations and Maintenance approval has been received for installation of 
this permanent change as indicated by signature on this workplan. 


Sampling, and purging if required, will be performed on TRF Product Storage System 
before and after maintenance to ensure no explosive mixture of gases are formed. 


An up to date master copy of workplan to be kept and maintained in TRF Work 
Control Area (D-118). 
Steps to be signed-off/marked-off in the master copy at the end of shift. 


A copy of this workplan is to be available at the work location and should be referred 
to periodically or as often as necessary to confirm that the correct document steps 
have been performed. 


Place keeping and procedure usage are to be followed as per N-STD-AS-0002, 
Procedure Use and Adherence. 


Black & McDonald (B&M) to prepare Job Safety Analysis (JSA). 


Inspection and Test Plans (ITP) to be prepared as per B&M QA Program, containing 
adequate steps to verify modification meets Design EC requirements. 


2.2 Reactor Safety 


N/A 
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2.3 Radiological Safety 


All radiological safety processes and procedures must be followed as well as 
ALARA principles and techniques. 


For radiological details affecting the EC, refer to Radiological Exposure Permit 
(REP) listed in Passport work order task, permits and requirements section. 


2.4 Conventional Safety 


Work to be performed as per OPG Corporate Safety Rules and Occupational Health 
and Safety Act (OHSA). Review work to be executed and walk down work site to 
identify additional potential hazards. 


Pre-job briefing shall be conducted. 


B&M to ensure relevant procedures, safe work practices and pre-job briefings are 
followed. 


2.4.1 Explosive Hazard (Systems Containing Hydrogen Isotopes) 


Refer to D-INS-091 06-1 0004 Work on Tritium Removal Facility Systems Containing 
Hydrogen Isotopes. 


2.4.2 Monitoring Equipment 


Monitoring equipment required for working in Systems Containing Hydrogen Isotopes 
listed in D-INS-091 06-1 0004. 


2.4.3 Safe Work Area 


Safe work areas and warning signs shall be established. 


2.4.4 Body Mechanics 


Work requires manual handling of heavy objects. Use proper body mechanics when 
moving large weights. Use lifting aids when feasible. 


2.4.5 Mechanical Hazards 


During installation and commissioning, there is potential for various mechanical 
hazard injuries. Ensure use of proper hand protection and employ active situational 
awareness. 
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2.4.6 Electrical Hazards 


Electrical work shall be carried out as per N-INS-08965-1 0021, Electrical Safety 
and N-MAN-08965-10001 Sec A5.2, Electrical Safe Work Practices And PPE Task 
Matrix - Darlington. 


Temporary power cables shall be CSA certified. Refer to N-STC-09070-10000, 
Installation and Control Of Temporary Cables. 


All extension cords, portable power tools and temporary lighting shall be 
equipped with ground fault circuit interrupter (GFCI). 


2.4.7 Working at Heights 


Work above rotating equipment must be performed such that personnel cannot fall 
onto or into rotating equipment. 


2.4.8 Hot Work 


Hazards exist due to the requirement for hot work. Approved procedures and 
personal protective equipment shall be used. 


2.4.9 Falling Objects 


Potential falling object hazard exists. All falling object hazards must be 
eliminated or controlled before work begins. 


2.4.10 Foreign Material Exclusion (FME): 


Ensure proper FME and housekeeping practices maintained. 


2.4.11 Hoisting and Rigging 


Lifting to be performed as per OPG Hoisting and Rigging Handbook. 


2.4.12 Heat and Cold Stress 


Supervisor and workers should be aware of work site ambient dry and wet bulb 
temperatures. 


2.4.13 Hearing Protection 


Hearing protection shall be worn as required. 
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2.4.14 Drilling 


Drilling activities shall comply with the requirements of N-GUID-01983-1 0001, 
Excavation Concrete Drilling And Anchoring Processes. 


N-FORM-10427, Concrete Drilling And Anchor Card (CDAC) also known as Drill 
Cards, must be used where applicable. 


2.4.15 Silica Hazard 


This is a designated substance. Concrete cutting, drilling, grinding or jackhammering 
can produce airborne crystalline silica dust. Ensure proper respiratory protection 
used. 


2.5 Environmental Safety 


N/A 
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2.6 Backout Provisions 


Work area and equipment must be left in a "safe state" before leaving at the end of 
day/shift or during a station alarm/emergency, fire or personal injury. 


Backout Conditions to be included in JSA: 
Backout conditions, for work in Class 1, Div 2 Group B Room apply (Hydrogen 
hazard). Refer to D-INS-091 06-1 0004 Work on Tritium Removal Facility Systems 
Containing Hydrogen Isotopes 


Backout conditions for FAA TM (Fixed Area Alarming Tritium Monitor) alarm in Class 1, 
Div 2 Group BRoom. 


D20 spills. 


Hot work is being performed the concentration of flammable gas or vapour must be 
negligible, (less than or equal to 2% of LEL in case of H2 Gas). 


Radiation backout conditions as specified on REP. 


Fire or personal injury: Call 911 


Workers shall: 


• Stop work. 


• Evacuate the area, leaving all equipment and materials in a safe state. 


• If an injury occurs, quarantine/preserve work area for possible investigation. 


• Have Contract Administrator (CA)/Contract Monitor (CM) and Contract 
Management Office (CMO) notify Shift Manager (x4500). 


• Notify TRF/HWMB MCR (x4800). 


• Wait for authorization to return to work. 
Station Alarm/Emergency: 


Stop work, listen, and follow instructions given on the public address system. 
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3.0 PREREQUISITES 


3.1 Measuring and Test Equipment, Special Tools and Materials 


3.1.1 Tools: 


Description Number/size/quantity 
Monitoring equipment for Hydrogen detection. 
Catchment basins 
Bung for 1" SS pipe (tie-in location) 
Rubber gasket material and gear clamps for 
1" pipe 


3.1.2 All measuring and test equipment shall be calibrated as per B&M QA program. 


3.1.3 Materials used as specified by Design Bill of Materials (DBOM). 
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3.2 Performance References 


3.2.1 Engineering Change 


Document Number Title 


0-38000-Master-DNGS Heavy Water Management 


Master EC 118880 Building West Annex Process Systems, Service Tie-
Ins, Power Supply, Interface, Relocation/Removal of 
Interferences, and Auxiliary Support System 


Design EC 120448 0-39340-Design-Mech-Tie-ln to TRF Feed and Product 


3.2.2 Drawings: 


Document Number Title 


NK38-DOE-39419-0211 Piping VPCE Room Ground Floor EL 100.00 Pi 
(0-106.083.084) 


N K38-DOE-39419-0218 Piping Section VPCE Room S2 S3 (0-106.083.741) 
NK38-DOE-39419-0219 Piping Section VPCE Room S5 (0-106.100.706) 


NK38-DOE-39419-0229 Piping Section S7 Product Tanks TK1201 TK1203 
(0-106.101.084) 


N K38-DOE-39419-0230 Piping Plan Pi Product Tanks TK1201 TK1203 
(0-106.083.739) 


NK38-SCL-39340-10001 TRF Storage Tanks Feed and Product Storage System 


NK38-DCS-39340-10001 Detailed Commissioning Specification: Tie-In Design to 
TRF Product 


NOTE: Refer to EC change papers for affected drawmgs 


3.2.3 Bill of Materials (BOM): 


Document Number 


NK38-BOM-39340-10001 


Title 


DBOM for NK38-DOE-39419-0229-EC120408 Tie Into 
TRF Feed and Product System for HWMB West Annex 
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3.2.4 Flowsheets: 


Document Number Title 


NK38-FEX-39340-0501 Tritium Removal Facility - Feed and Product Storage 
Tanks 


NK38-FXX-39320-0502 Tritium Removal Facility Vapor Phase Catalytic 
Exchange 11 


3.2.5 Forms: 


Document Number Title 


N-FORM-11482 Safety Certification For Contractors Equipment 
N-FORM-10427 Concrete Drilling And Anchor Card(CDAC) 


N-FORM-10241 Ignition Source Permit 


N-FORM-11113 Unconditional Transfer Permit (Large Articles and 
Liquids) 


N-FORM-10036 Foreign Material Exclusion Plan 


N-FORM-10353 Job Safety Analysis 


3.2.6 Work Order Number: 


Document Number Title 


2910095 DEC: 120448 TIE-IN to TRF Feed and Product 


3.2.7 Procedures: 


Document Number Title 


NK38-0M-33920-04.05 Shutdown Procedure 


NK38-0M-3931 0.05.04.02 Startup Procedures 


NK38-0M-3931 0.05.04.03 FTS\LCS Cover Gas Purge 


NK38-0M-39450- Sampling ProductTanks TK1201 or TK1203 04.03.02.04 


NK38-WPM-08400.11- Use Of Pneumatic Valve Actuator Spring Force To 
00001-AWPP-109 Provide Isolation 


N-I NS-08400.11-1 0002 Work Protection Administrative Requirements 


N-INS-08960-10001 Working at Heights 
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Document Number Title 


N-MAN-08965-10000 Conventional Safety Training Basis 


N-INS-08965-10013 Warning Signs and Barricades for Conventional Safety 
Hazards 


N-INS-08965-10014 Job Safety Analysis Process 


N-INS-08965-10035 Falling Object Prevention 


N-INS-08965-10042 Material Handling Planning 


N-MAN-08965-10000 Personal Protective Equipment - Welding & Grinding Sec A.14.08 


NK38-MMP-76550-06 Assembly and Disassembly of Bolted Joints and 
Gasketed Closures 


N-GUID-01983-10001 Excavation Concrete Drilling And Anchoring Processes 


N-INS-09070-10001 Space Allocation for Transient Material and Extended 
Storage of Material and Equipment 


D-INS-091 06-10004 Work on Tritium Removal Facility Systems Containing 
Hydrogen Isotopes 


N-INS-091 00-1 0005 Correct Component Verification 


N-INS-09180-10012 Lifting Equipment Inspection And Maintenance 


N-INS-09180-10015 Lift Planning 


N-PROC-MA-0018 Foreign Material Exclusion 


N-PROC-OP-0034 Equipment Labelling 


N-PROC-MA-0012 Work Protection 


N-PROC-OP-0005 Pre-Job Briefing And Post-Job Debriefing 


N-PROC-OP-0007 Authorization of Work 


N-PROC-OP-0043 Waste Management 


N-PROC-RA-0057 Control of Ignition Sources and Hot Work Activities 


N-STD-AS-0002 Procedure Use and Adherence 


N-STD-MA-0008 Station Materiel Condition And Housekeeping 


N-STC-09070-10000 Installation and Control of Temporary Cables 


N-INS-08965-10021 Electrical Safety 


OPG Website OPG Corporate Safety Rules 


Filed: 2021-06-28 
EB-2020-0290 


Exhibit L-D2-02-AMPCO-079 
Attachment 80, Page 18 of 32







Work Order 2910095 
Work Plan Number: NK38-WPL-39340-0458036 Rev: 000 I Page 19 of 32 
Usage Classification Reference Unit: OfTRF 
Title: 0-39340-DESIGN-MECH-TIE-IN TO TRF FEED AND PRODUCT 


3.3 Developmental References 


Document Number Title 


NK38-S0W-38000-10004 Scope of Work for EPC Contract for the Darlington 
Heavy Water Management Building West Annex 


N-STD-MA-0004 Post Maintenance Testing 


N-STD-MA-0006 Scaffolds and Temporary Work Structures 


N-STD-RA-0017 Segregation and Handling of Radioactive Waste 


N-STD-RA-0018 Controlling Exposure as Low as Reasonably 
Achievable 


D-INS-09071-10013 Radiation Protection Procedure for the Tritium Removal 
Facility 


N-STM-O 1110-1 0001 Nuclear Construction Requirements Manual 


3.4 Special Instructions 


N/A 
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3.5 Installation Pre-Requisites 
r---------------------------------------------------------------, 
: ..J WARNING / : 
I""'" I I , 


: The adjacent systems contain hydrogen isotopes and monitoring is required in the : 
: VPCE room per D-INS-091 06-1 0004, : L _______________________________________________________________ 


NOTE 
Section 3,5 steps can be completed in any logical order. 
Steps in Section 3,5, 3,6 and 3.7 can be done in parallel. 


3,5,1 8M: SUBMIT PC1-N ..................................................................................... , .... , ...... ,0 


NOTE 
Valve to be installed, 0-39340-V2893, is to remain closed until the piping is 
pressure tested when the new West Annex systems are tied-in via EC 120421 and 
EC 120422, 


3,5.2 OTFD: PREPARE TCR for 0-39340-V2893 (Ensure Closed) .................................... 0 
3.5,3 8M: ENSURE JSA is prepared and includes: 


• Hydrogen and D20 spill hazards ........................................................................ , 0 
• PPE associated with work in Class 1, Div 2 Group BRoom ............................ , .. 0 


3,5.4 OTFD: ENSURE work protection is prepared .................................................... , ...... , 0 
3.5,5 8M: ENSURE Radiation Exposure Permit (REP) is read, discussed and 


understood by all work groups .................................................................................... 0 
3,5,6 8M: ENSURE ITPs/CWPs prepared and issued , ..................... , ................................ 0 
3,5,7 8M: ENSURE workers have reviewed and understand all applicable 


documentation (procedures, ITPs, and drawings) prior to installation ........................ 0 
3,5,8 TRD: PROVIDE RP support (Green Man) for installation of tie-ins, 


Commissioning and AFS activities, as required .......................................................... 0 
3,5,9 8M: ENSURE all personnel are familiar with all tooling and components 


prior to installation"" .. , ................ , .............. , .......................... , ............................... , .... 0 
3,5,10 8M: ENSURE walkdowns have been conducted prior to installation ........................ 0 
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3.5.11 8M: lE required, 
THEN ENSURE craning/hoisting equipment staged and available for use, 
reference N-INS-09180-10015, Lift Planning ............................................. N/A 0 or 0 


3.5.12 8M: ESTABLISH Ignition Source Permit as per N-FORM-1 0241 .............................. 0 
3.5.13 8M: SET UP hot work area at tie-in location .............................................................. 0 
3.5.14 8M: ENSURE SATM permit is entered into electronic database and approved as per 


N-INS-09070-1 0001, Space Allocation For Transient Material 
And Extended Storage Of Material And Equipment .................................................... 0 


3.5.15 8M: SET-UP and IDENTIFY laydown areas with Contact Name/number ................. 0 
3.5.16 8M: ENSURE all materials spares, consumables, equipment and tooling are 


tested and staged in laydown area(s) ......................................................................... 0 
3.5.17 MS: SETUP rubber area(s)/ rubber change area(s) at tie-in locations ...................... 0 
3.5.18 TRD: PLACE rubber area(s)/ rubber change area(s) in service ................................ 0 
3.5.19 TRD: PERFORM frequent smears and Masslin mopping in rubber area 


until tie-in work is complete and no contamination is detected ................................... 0 
3.5.20 8M: OBTAIN and STAGE one VACUUM MAX for 0 20 liquid collection ................... 0 
3.5.21 8M: lE required, 


THEN ENSURE temporary 600 V power pack and lighting installed ......... N/A 0 or 0 
3.5.22 8M: ERECT scaffolding at tie-in locations to facilitate installation piping 


and supports ............................................................................................................... 0 


NOTE 
Scans are required for pipe supports and for drilling a hole in the wall for the new 
tie-in pipe penetration. 


3.5.23 FEe: ENSURE drill card is prepared as per N-FORM-10427, 
Concrete Drilling And Anchor Card (CDAC) ............................................................... 0 


3.5.24 8M/FEe: MARK potential anchor points for pipe supports and hole in the wall 
as per NK38-DOE-39419-0229: 


• Hole for pipe penetration in wall at T1fTD, elv 1 02.525m ................................. 0 
• Pipe support at elv 1 01.440m .......................................................................... D 


3.5.25 FEe: PERFORM scan at hole/floor locations as per NK38-DOE-39419-0229 .......... 0 
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3.5.26 8M: SET-UP safe work barriers and signage with contact name/phone number ...... 0 
3.5.27 8M: SUBMIT equipment list (in table below) for tag preparation by OPS .................. 0 


New Equipment Nuclear Class Tie-in Line number 
0-39340-V2893 6 0-39340-L2300-D1ANB 


3.5.28 OPS: MAKE equipment tag for new valve as per 
NK38-DOH-39419-0229 & NK38-FOE-39340-0202 ..................................................... 0 


3.5.29 MTL: ENSURE TCR initiated for Flowsheet revision ................................................. 0 


3.6 Pre-Fabrication of Tie-in Piping and Valves 


NOTE 


• Sections 3.6 and 3.7 can be done in parallel. 


• All materials are stainless steel. 


• Some pre-fab tie-in piping may require field fabrication, due to length of piping 
and ease of installation. 


• Refer to Drawings listed in Sections 3.2.2. 


• Refer to DBOM: NK38-BOM-39340-10001. 


• New valve and piping materials are for Class 6 tie-in line. 


• Purging will be required for welding. 


3.6.1 8M: ENSURE no foreign material in piping / fittings / valve ........................................ D 
3.6.2 8M: ASSEMBLE tee/ valve / pipe / cap and WELD, ensuring valve orientation is as 


per ITP and welded as per manufacturer's directions ................................................. 0 
3.6.3 8M: PERFORM NDE weld inspections as per ITP .................................................... D 
3.6.4 8M: INSTALL equipment tag on 0-39340-V2893 as per N-PROC-OP-0034 ............. 0 
3.6.5 8M: PERFORM hydrostatic pressure test of pre-fabricated piping as per ITP .......... D 
3.6.6 8M: IF there are leaks, 


THEN-REPAIR leaks and REPEAT hydrostatic test... ............................... N/A 0 or 0 
3.6.7 8M: CONFIRM valve operation as per ITP ................................................................ D 
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3.6.8 8M: INSTALL FME temporary pipe caps / FME covers on all 
prefabricated piping before transporting to field location ............................................ 0 


3.7 Pre-Fabrication of pipe supports 


NOTE 
Reference Dwg/BOM: NK38-DOE-39419-0029 / NK38-BOM-39340-1 0001 
Some pipe supports may need to be fabricated/welded at site 
Exact location of pipe supports will depend on the location of the new line and can 
be done after line is in position. 


3.7.1 8M: FABRICATEIWELD pipe supports as per 
NK38-DOE-39419-0229 and NK38-BOM-39340-10001 .............................................. 0 


3.7.2 8M: PERFORM NDE inspection of pipe support welds .............................................. 0 
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3.8 Install Tie-in piping up to Valve Location 


NOTE 
The tie-in piping with pipe supports will be installed in the VPCE room up to new 
valve, 0-39340-V2893 location prior to any permitry application. 


3.8.1 8M: ENSURE Sections 3.5, 3.6 & 3.7 are complete ................................................... 0 
3.8.2 8M: OBTAIN TRF OPS Section Manager approval to conduct the work as per 


D-INS-091 06-1 0004, Section 3.21.1 part (c) .............................................................. 0 
3.8.3 OTFD: ENSURE that all portable or fixed detectors in the intended classified room 


are 100% operating and in service as per 
D-INS-091 06-1 0004, Section 3.21.1 part (a) .............................................................. 0 


3.8.4 OTFD: ENSURE that all ventilation systems in the intended classified room are 
100% operating and in service as per D-INS-091 06-1 0004, Section 3.21.1 part (b) .. 0 


3.8.5 8M: MONITOR H2 isotopes in the vicinity of the work as per PJB, JSA and 
D-INS-09106-10004, Section 3.21.1 part (g) and (h) .................................................. 0 


3.8.6 8M: DRILL hole in north wall for new tie-in pipe as per N-GUID-01983-1 0001 ........ 0 
3.8.7 TRD: PERFORM surveys as required, during piping installation ............................... 0 
3.8.8 8M: REMOVE FME pipe caps I FME covers on prefabricated piping sections ......... 0 
3.8.9 8M: INSTALL and WELD prefabricated piping sections as per 


NK38-DOE-39419-0229 and ITP ................................................................................ 0 
3.8.10 8M: INSTALL and WELD prefabricated hangers and pipe supports ......................... 0 
3.8.11 8M: PERFORM NDE inspection of pipe welds and support welds ............................ 0 
3.8.12 8M: FILL hole in wall around new piping with sealant listed in 


NK38-BOM-39340-10001 ........................................................................................... 0 
3.8.13 8M: INSTALL FME temporary pipe cap on installed piping ....................................... 0 
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4.0 DETAILED WORKPLAN INSTRUCTIONS 


ALARA 


• There is a potential for getting wetted at tie-in location due to the System 
characteristics, double plastics shall be a consideration per REP planning 


• There is a potential exposure risk for elemental and oxide tritium, tritium surface 
contamination (TSC) and changing conditions. 


• Line may not be completely drained. 


• Potential for loose contamination at tie-in location. 


• Cutting activities may generate loose contamination. 


• See back out conditions in section 2.6 


r-----------------------------------------------------------------! ./ WARNING ./ 
I __________________ 


i Tie-in work will be done in TR-1 02 (VPCE Room, 1st floor). This room contains systems 
i with Hydrogen Isotopes. 
i Monitoring equipment for H2 will be required during tie-in work. L _________________________________________________________________ J 


4.1 Establish Isolation for Tie-In installation 
r-----------------------------------------------------------------, 
! ./ WARNING ./ ! 
I I 


i Refer to Section 2.6 for backout conditions i L _________________________________________________________________ J 


4.1.1 8M: MONITOR H2 isotopes in the vicinity of the work as per PJB, JSA and 
D-INS-091 06-1 0004, Section 3.21.1 part (g) and (h) .................................................. 0 


4.1.2 8M: ENSURE field conditions, FME and CWPsIITPs plan reviewed 
and discussed ............................................................................................................ 0 


4.1.3 8M: ENSURE PPE/dosimetry specified in REP is worn ............................................ 0 
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NOTE 
Sampling helium cover gas as per NK38-0M-3931 0.05.04.2 (Grab Sampling 
FTS\LCS Helium Cover Gas), may lead to NK38-0M-3931 0.05.04.3 based on sample 
results. 


4.1.4 OTFD: SAMPLE Feed Treatment System (FTS)/Feed Storage Tank (FST)/Product 
Storage Tank (PST) helium cover gas as per NK38-0M-39310-05.04.2 .................... D 


4.1.5 OTFD: SETUP sealable catch containment equipment at pump drain valve 
0-39340-V2068 and at pump 0-39340-P1203 location ............................................... D 


4.1.6 OTFD/MM/MC: APPLY work protection .................................................................... D 
4.1.7 OTFD: DISPOSE of catch containment water ........................................................... D 
4.1.8 8M: CONFIRM pipework is drained ........................................................................... D 
4.1.9 8M: SIGN on to work protection permit.. ................................................................... D 


4.2 Install Tie-In Line 0-39340-L 1298-1 


ALARA 
Pipe should be nicked to release any 0 20 held in line. 


4.2.1 8M: ENSURE gasket material and gear clamps to be available to cover nick in the 
event isolation is passing ............................................................................................ D 


4.2.2 8M: NICK pipe at tie-in location as per NK38-DOE-39419-0229 
and collect 020 from pipe into catch containment.. .................................................... D 


4.2.3 8M: lE 0 20 flow does not stop, 
THEN INSTALL gasket material and gear clamps over nick in pipe 
and INFORM OTFD for resolution ............................................................. N/A D or D 


4.2.4 8M: CUT section of pipe at nick location for tie-in installation ................................... D 
4.2.5 8M/OTFD: DISPOSE of catch containment water. .................................................... D 
4.2.6 8M: REMOVE FME pipe caps / FME covers on prefabricated piping/valve .............. D 
4.2.7 8M: WELD prefabricated section as per NK38-DOE-39419-0229 


and manufacturer's directions for valve installation .................................................... D 
4.2.8 8M: COMPLETE welding of tie-in piping installation to piping from north wall .......... D 
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4.2.9 8M: CONFIRM valve operation as per requirements in 
Detailed Commissioning Specification (DCS) NK38-DCS-39340-10001 .................... D 


4.2.10 8M: PERFORM NDE weld inspection as per ITP ....................................................... D 
4.2.11 8M: ENSURE 0-39340-V2893 is closed ..................................................................... D 
4.2.12 OTFD: ENSURE 0-39340-V2893 is closed ................................................................. D 
4.2.13 OTFD: INSTALL TCR on 0-39340-V2893 to ensure valve remains closed ................ D 


TCR#: ____________ __ 


4.2.14 8M: SURRENDER work protection ........................................................................... D 
4.2.15 OTFD: REMOVE work protection ............................................................................... D 
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4.3 Post Maintenance Testing (PMT) 


NOTE 
Either 0-39340-TK1201 or 0-39340-TK1203 will be placed on recirculation to expose 
welds up to 0-39340-V2893 to operational pressure, per the ITP. The tank sampling 
procedure will be used for this purpose. When BM is satisfied that the welds have 
passed the test, recirculation of the tank can be terminated. Welds downstream of 0-
39340-V2893 will undergo an operational pressure test when the new West Annex 
systems are tied-in under EC 120421 and EC 120422. A TCR is installed on 0-39340-
V2893 to ensure it remains closed. 


4.3.1 OTFD: NOTIFY B&M QA personnel to ENSURE FEfTSSA are present when the 
system is first energized ............................................................................................. 0 


4.3.2 OTFD: CONFIRM B&M QA is present for system energization .................................. 0 
4.3.3 OTFD: PERFORM NK38-0M-39450-04.03.02.04, 


Sampling Product Tanks TK1201 or TK1203 .............................................................. 0 
4.3.4 BM/OTFD: IE there are leaks, 


THEN RE-ESTABLISH permitry and REPAIR leaks .................................. N/A 0 or 0 


NOTE 
Sampling helium cover gas as per NK38-0M-39310.05.04.2 (Grab Sampling 
FTS\LCS Helium Cover Gas), may lead to NK38-0M-39310.05.04.3 based on sample 
results. 


4.3.5 OTFD: SAMPLE Feed Treatment System (FTS)/Feed Storage Tank (FST)/Product 
Storage Tank (PST) helium cover gas as per NK38-0M-3931 0-05.04.2 .................... 0 


4.3.6 BM: INSTALL banding on new tie-in piping to identify fluid in line 
(D20 - Pink bands) as per colour coding in N-STM-01110-10001 
(Nuclear Construction Requirements Manual) ............................................................ 0 


4.4 Remove Scaffold and Rubber Area 


4.4.1 BM: DISPOSE of active waste materials as per N-PROC-RA-0017 .......................... 0 
4.4.2 TRD/BM: INSPECT and ENSURE all material, tooling removed and 


work area is left clean ................................................................................................. 0 
4.4.3 BM: REMOVE portable H2 monitor ............................................................................ 0 
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4.4.4 TRD: CHECK rubber area/rubber change area for contamination 
before removal ............................................................................................................ 0 


4.4.5 TRD/8M:!.E contamination found within rubber area/rubber change area, 
THEN DECONTAMINATE equipmenUmaterials in rubber area ................. N/A 0 or 0 


4.4.6 8M: REMOVE scaffolding .......................................................................................... 0 
4.4.7 8M/MS: REMOVE rubber area(s)/rubber change area(s) ......................................... 0 


5.0 ACCEPTANCE 


5.1 Acceptance Criteria 


5.1.1 8M: VERIFY ITPs, CWP and WO tasks completed and signed off: 


8M: Name: ___________ lnitials: ______ _ 


6.0 RETURN TO NORMAL 


The system will be retumed to service after installation is completed. 


7.0 POST REQUISITES 


7.1 Field Post Requisites 


7.1.1 8M: RETURN copy of completed Master Copy workplan to RCMT MTL .................. 0 
8.0 REQUIREMENTS 


N/A 
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9.0 TERMS AND DEFINITIONS 


See OPG N-LiST-08120-1 0002. Approved Acronym and Abbreviation List for 
standard OPG acronyms and abbreviations. 


Other acronyms and abbreviations used in this Workplan are: 


Acronym 


ALARA 


BM 


B&M 


CA 


CM 


CMO 


CWP 


CRSS 


DBOM 


DCS 


DEC 


DzO 
ERT 


FAATM 


FEC 


FME 


FTS 
FST 
Hz 
HOR 
HWMB 
ITP 
JSA 
MC 


MM 


MTL 


MS 


Definition 


As Low As Reasonably Achievable 


Black & McDonald Supervisors and field personnel 


Black & McDonald 


Contract Administrator 


Contract Monitor 


Contract Management Office 


Comprehensive Work Package 


Control Room Shift Supervisor 


Design Bill of Materials 


Detailed Commissioning Specification 


Design Engineering Change 


Deuterium Oxide 


Emergency Response Team 


Fixed Area Alarming Tritium Monitor 


Field Engineering Civil 


Foreign Material Exclusion 


Feed Treatment System 
Feed Storage System 
Hydrogen 
Holder of Record 
Heavy Water Management Building 
Inspection Test Plan 
Job Safety Analysis 
Maintenance Control 


Mechanical Maintenance (OPG) 


Modification Team Leader 


Maintenance Civil (OPG) 
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N2 Nitrogen 


PA Protected Area 


PJB Pre Job Briefing 


PPE Personal Protective Equipment 


PST Product Storage Tank 


QA Quality Assurance 


OTFD Operations TRF 


PMT Post Maintenance Testing 


QNQC Quality Assurance/Quality control 


REP Radiation Exposure Permit 


SATM Space Allocation and Transient Materials 


TRD Radiation Technician 


TRF Tritium Removal Facility 


TSC Tritium Surface Contamination 


THM OPG Chemistry Lab (OPG) 


VPCE Vapour Phase Catalytic Exchange 


WCA Work Control Area 


10.0 SUMMARY OF CHANGES 


Rev·. SUrnmaryOf Changes ..... 
000 Initial release 


11.0 APPENDICES 


Table of Appendices 
Appendix A Reactor Safety Review ChecklisL .. " ........................................... 32 
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Appendix A 
Reactor Safety Review Checklist 


The following checklist is to be completed by the author of the workplan prior to submission for review. Refer to the reactor safety review 
guidelines for detailed description of each step of the checklist *NA44/NK30/NK38-0PP-03600, Operating Policies and Principles 
1. Are there any OP&P considerations associated with this workplan? [2] YES D NO 


If yes, OP&P section included in the workplan. [2] YES 
2. Does this plan include backout provisions? (Specific to the plan) [2] YES D N/A 
3. Are workplan prerequisites clearly identified on front of plan? [2] YES D N/A 
4. Does this work affect the in-service or standby heat sinks (See AIM Part A) D YES [2] NO 


If yes, all OP&Ps, approvals and recall times have been addressed. D YES 
5. Does this work affect containment boundary? D YES [2] NO 


If yes, all OP&Ps, approvals and testing have been addressed D YES 
6. Is this work on a component or channel of a standby safety system or reactor control system? D YES [2] NO 


(See NA44/NK30/NK38-0PP-03600, Appendix A). 
If yes, all OP&Ps, approvals and testing have been addressed. D YES 


7. Have review requirements from Reactor Safety, CNSC and line organization been specified? [2] YES D NO 
(for CNSC approvals, Refer To N-PROC-RA-0053, Evaluation of Proposed Changes for Canadian Nuclear Safety 
Commission Approval or Notification) [2] YES 
All approvals attached? 


8. For all modified systems or components, approvals have been obtained and all documentation prepared. [2] YES D N/A 
Seismic requirements considered? Have seismic requirements for installation equipment (eg, cranes, tools, lifts, 
etc.) been considered (refer to N-PROC-MA-0031)? 


9. Has usage level for this plan been specified? [2] YES 
10. Pre-Testing and/or Post Maintenance Testing Required? [2] YES D NO 


Pass/Fail Criteria Specified? [2] YES 
Logic testing considered? D YES 


11. For work requiring system opening, has Foreign Material Exclusion been addressed (N-PROC-MA-0018, Foreign [2] YES D N/A 
Material Exclusion). 


12. For work in steam protected rooms, reference to NK38-SMP-20600-07, Steam Protection Doors Maintenance D YES [2] N/A 
has been addressed. 
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Revision Summary 


Revision 
Number Date Initiator Comments 
R008 2012-06-21 P. Geoffrey  To ensure clarity arising from SCR D-2012-06692 


around AWPP tagging. Ref Section 2.1(f),  
 N-STD-MA0001 will be superseded by N-PROC-MA-


0012 on Aug 30, 2012 and all references were updated 
at this revision. 


 Section 5.0 (b) update that the Tags are to be removed 
using an AWPP PC17A-N 


R007 2011-10-06 S. Arnold Add 0-34220-PV11 to the table 
R006 September 2010 C. Hotrum Addition of TRF 0-39420-MV1619, and 0-39320-MV1341 to 


App A 
R005 05Nov2009 B. Ardiel  Section 2.1(f) removed incorrect section references to 


N-STD-MA-0001 
 Section 2.1.1 Added warning box 
 Section 2.6 IA Print and Initial 
 Section 4.1 Added Appendix A usage and AWPP filing 


requirements. 
 Section 4.2 Added new locking requirements. 
 Updated Table 1 with additional devices for TRF 


R004 October 2008 N. Naval Added valves to Table 1; 0-63425-PV401N3, PV401P3, 
PV402N3, PV402P3. 


R003 October  2008 A. Gaudon Added valves to Table 1; 0-39330-MV1804. 
R002 February 2007 K. Neville Revised Section 2.1.1 (a). 
R001 December 2006 C. Stewart Added 0-39520-PV57 to Table 1. 
R000 February 2005 N. Sheppard Initial issue. 


Supersedes  NK38-WPM-08400.11-AWPP-015  
 NK38-WPM-08400.11-AWPP-022  
 NK38-WPM-08400.11-AWPP-055 
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N-TMP-10064-R005 (Microsoft® 2007) 


1.0 PURPOSE 


The purpose of this AWPP is to allow the use of certain approved pneumatic valves as 
isolators, without requiring them to be mechanically blocked closed.  Used in 
conjunction with guaranteed isolation of their motive force, the spring tension in the 
actuator will ensure device remains in the closed position. 


1.1 Objective 


To provide: 


(a) A list of all pneumatic valves which have received Engineering approval for use 
as nonstandard isolating devices without the use of mechanical blocks. 


(b) Conditions (if applicable) where they may be used. 


(c) When they were approved. 


Using this AWPP will: 


(a) Control or minimize sources of dynamic energy. 


(b) Control charged conditions. 


(c) Control the position of devices. 


1.2 Supported Procedure(s)   


None 


1.3 Exceptions 


NK38-WPM-08400.11-00001-AWPP-046 and AWPP-063 will not be affected as these 
remain specific to their application. 
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2.0 PREREQUISITES 


2.1 Preliminary Considerations, Precautions, and Limitations 


(a) A means of communications between Control Room and the HOR has been 
identified and established ..................................................................................  


(b) Control of isolation points is by the Issuing Authority .........................................  


(c) All individuals involved in the work activity will be familiar with this procedure  
before use .........................................................................................................  


(d) The appropriate PV(s) must be check closed and the air supply isolated and 
de-energized as part of the Work Protection Permit ..........................................  


(e) Prior to use Engineering has confirmed that actuator(s) can produce required  
seat load ...........................................................................................................  


(f) Prepare a separate PC17A-N (AWPP OTO) and list the HSs and PVs used as 
nonstandard isolation devices from Table 1. Ensure AWPP tags are applied to 
the HSs and PVs. Attach a copy of the PC17A-N to the associated 
Work Protection Permit, and maintain the original with the AWPP.   
(ReferenceN-PROC-MA-0012 , Devices which are not designed to be used for 
isolation such as relief valves, spring loaded valves, pneumatic valves, 
non-return valves, etc., are prohibited for use as Guaranteed Devices unless 
documented in an AWPP, and subjected to Tripartite review, prior to 
Management approval.  Use of mechanical blocks is controlled by N-PROC-MA-
0012.) ................................................................................................................  


2.1.1 Control of Energy Sources or Isolation Points 


 
WARNING 


 
All Devices manufacture designed lockable, must be locked. 


 
(a) Appropriate PV(s) used for partial isolation must have their HS(s) in the “close” 


position and AWPP tag hung on the HS(s) and the PV(s) where applicable. 


(b) Ensuring the air supply to the applicable PV(s) is guaranteed isolated and 
de-energized under the associated Work Protection Permit. 


(c) Using the actuator spring to provide isolation against system conditions in lieu of 
mechanical block. 
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2.1.2 Backout Conditions and Actions 


IF AWPP conditions cannot be maintained,  
THEN: 


(a) Contact Holder(s) of Record/Workers and suspend work. 


(b) Inform Issuing Authority. 


(c) Determine/rectify cause. 


(d) Document via SCR. 


(e) Inform Work Protection Coordinator. 


2.2 Personnel Required for Procedure Execution 


All conditions for establishing and maintaining the AWPP are under the control of the 
Unit Issuing Authority. 


2.3 Qualification Requirements 


The Issuing Authority will be level 8. 


2.4 Tools and Consumables 


None 


2.5 Procedures Use 


Reference 


2.6 Approval for Use 


(a) Issuing Authority: Name:_______________________________ 
 (Print/Initial) 


3.0 DEVELOPMENTAL REFERENCES 


N-PROC-MA-0039, Approved Isolation Procedures, Approved Work Protection 
Procedures, or Local Instruction Notice Contents and Revisions Control 
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4.0 INSTRUCTIONS 


4.1 Application of AWPP 


(a) Main Control Room Panel and all Field Panels are to use approved 
AWPP tags whenever possible .........................................................................  


(b) This AWPP can only be utilized with devices listed in Table 1 ...........................  


(c) Prefix all devices SCIs with applicable unit designation .....................................  


(d) Clearly identify the isolated device(s) for this job in Appendix A ........................  


(e) A copy of the AWPP is to be kept with the permit ..............................................  


4.2 Establishing AWPP 


(a) Formal Work Protection must be in place ..........................................................  


(b) ENSURE appropriate PV(s) HS(s) in “close” position ........................................  


(c) Hang AWPP tags on appropriate PV(s), and HS(s) per AWPP PC17A-N ..........  


(d) Field check appropriate PV(s) closed ................................................................  


Locking of isolation devices is exempted only as permitted  
by N-PROC-MA-0012 


(e) Complete AWPP Utilization Form (MCR or equal location)................................  


5.0 POST-REQUISITE ACTIVITIES 


(a) Removal AWPP OTO will be required. 


(b) All PV(s) and HS(s) must have the AWPP tags removed and placed in position 
as directed by Issuing Authority using an AWPP PC17A-N ...............................  


6.0 DEFINITIONS 


None 
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Appendix A: Pneumatic Valves Approved for Use 


Table 1 


Device Assured 
Position 


Specific Conditions/Requirements 
for Use  


(If Applicable) 
Date Engineering 


Approved by: 


012-38350-PV1 
034-38350-PV1 


closed Air supply isolated and de-energized 
Actuator produces required seat load 


2004/10/24 K. Borowiecki 


012-38350-PV2 
034-38350-PV2 


closed Air supply isolated and de-energized 
Actuator produces required seat load 


2004/10/24 K. Borowiecki 


012-38350-PV3 
034-38350-PV3 


closed Air supply isolated and de-energized 
Actuator produces required seat load 


2004/10/24 K. Borowiecki 


012-38350-PV4 
034-38350-PV4 


closed Air supply isolated and de-energized 
Actuator produces required seat load 


2004/10/24 K. Borowiecki 


012-38350-PV14 
034-38350-PV14 


closed Air supply isolated and de-energized 
Actuator produces required seat load 


2004/10/24 K. Borowiecki 


012-38350-PV15 
034-38350-PV15 


closed Air supply isolated and de-energized 
Actuator produces required seat load 


2004/10/24 K. Borowiecki 


012-38350-PV16 
034-38350-PV16 


closed Air supply isolated and de-energized 
Actuator produces required seat load 


2004/10/24 K. Borowiecki 


012-38350-PV17 
034-38350-PV17 


closed Air supply isolated and de-energized 
Actuator produces required seat load 


2004/10/24 K. Borowiecki 


1/2/3/4-33410-PV66 
1/2/3/4-33410-PV67 


closed Air supply isolated and de-energized 
Actuator produces required seat load 


2004/10/25 K. Borowiecki 


0-63952-PCV2 closed Air supply isolated and de-energized 
Actuator produces required seat load 


2005/01/31 H. Vogt 


0-39520-PV10  closed Air supply isolated and de-energized 
Actuator produces required seat load 


2005/01/31 H. Vogt 


0-39520-PV44 closed Air supply isolated and de-energized 
Actuator produces required seat load 


2005/01/31 H. Vogt 


0-39520-PV48 closed Air supply isolated and de-energized 
Actuator produces required seat load 


2005/01/31 H. Vogt 


0-39520-PV49 closed Air supply isolated and de-energized 
Actuator produces required seat load 


2005/01/31 H. Vogt 


0-63421-PV8 
/9/10/11/61/62 


closed Air supply isolated and de-energized 
Actuator produces required seat load 
Confirm leak tightness by checking 
for no suction at PRV100#2. 


2004/10/25 K. Borowiecki 


1/2/3/4-45000-PV7 closed Air supply isolated and de-energized 
Actuator produces required seat load 


2004/10/21 K. Borowiecki 


1/2/3/4-45000-PV31 closed Air supply isolated and de-energized  
Actuator produces required seat load 


2004/10/24 K. Borowiecki 


0-39520-PV57 closed Air supply isolated and de-energized  
Actuator produces required seat load 


2006/12/21 K. Szymanowksi 
J. Rubin 
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Device Assured 
Position 


Specific Conditions/Requirements 
for Use  


(If Applicable) 
Date Engineering 


Approved by: 


0-39330-MV1804 closed Air supply isolated and de-energized  
Actuator produces required seat load 


2008/10/07 K. Szymanowksi 
P. Constantin 


0-63425-PV401N3, 
PV401P3, PV402N3, 
PV402P3 


closed Air supply isolated and de-energized  
Actuator produces required seat load 


2008/10/24 K. Nawar 
P. Constantin 


1/2/3/4-79810-PV181 closed Air supply isolated and de-energized  
Actuator produces required seat load 
NK38-CORR-79810-0332418 P 


2010/04/27 Rehan Ikram 
Francis Tsang 


012-79810-PV136 closed Air supply isolated and de-energized  
Actuator produces required seat load 
NK38-CORR-79810-0332418 P 


2010/04/27 Rehan Ikram 
Francis Tsang 


0-39420-MV1619 Closed Air supply isolated and de-energized  
Actuator produces required seat load 
NK38-CORR-39420-0336923-P 


2010/09/13 J. Downey 
T. Wong 


0-39320-MV1341 Closed Air supply isolated and de-energized  
Actuator produces required seat load 
NK38-CORR-39320-0352952-P 


2010/09/13 S. Habibi 
C. Fong 


0-34220-PV11 Closed Air supply isolated and de-energized  
Actuator produces required seat load 
NK38-CORR-00136-0400961-LOF 


2011/09/28 Rehan Ikram 
Rupesh Desai 
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N-FORM-10134-R002* 


Barrier Analysis Worksheet 
   


*Associated with N-STD-RA-0008, Incident Investigation 
 Page 1 of 2 
Template associated with N-PROC-AS-0020, Form and Template Management N-TMP-10055-R002 


Consequence(s) 
(What Happened?) 


(List one at a time, need not be in 
sequential order.) 


Barrier(s) that should 
have Precluded Event 


Barrier Failure Mechanism 
(How the Barrier Failed) 


(List all physical and administrative 
barriers for each consequence.) 


Barrier Assessment 
(Why the Barrier(s) Failed) 


(Identify if the barrier was missing, weak, 
or ineffective; and why.) 


OPG Engineering Oversight 
Department at the direction of 
OPG Projects and Modifications 
conducted an isolation 
assessment in support of Work 
Protection for the EPC. OPG 
Engineering Oversight is not 
staffed to provide such support. 


ES-MSA 
 
Objectives of 
Engineering/Design 
Oversight per NK38-
PLAN-38000-10002 


Requesting services beyond the 
Engineering/Design oversight role in the 
project where the objective is to provide 
for the execution of engineering process 
and completion of engineering 
deliverables by the Contractor to ensure 
requirements of the contract terms and 
conditions are fulfilled in a timely way 
with the appropriate level of quality. 
Project Schedule pressure to support 
installation 
 
Lack of Questioning attitude regarding 
EPC Scope when instructing OPG 
Engineering Oversight to take on work to 
support an EPC installation activity. 
 
Lack of understanding of the role of OPG 
Engineering Oversight as documented in 
the Project Plan NK38-PLAN-38000-
10002  
 
The barrier regarding the ES-MSA and 
Project oversight plan are weak as it is 
often not referenced by Projects and 
Modifications staff or Engineering staff.  


CF-K2 - Manpower Resource Management 
Managerial Oversight did not ensure that 
manpower requirements are identified, 
developed and are capable to effectively 
support the organization goals and work 
programs. 
 
Resource needs regarding personnel to 
provide engineering isolation 
assessments to support work protection 
are not identified clearly to determine 
whether it is in the scope of the EPC or in 
the scope of OPG. 
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Barrier Analysis Worksheet 
   


 
Page 2 of 2 


N-TMP-10055-R002 


Evaluate to ensure Ops are 
included in the process before 
going to Design, where work 
protection is required. 


Operations Involvement 
in Work Plans, 
development of AWPP. 


Barrier did not fail. Use of AWPP was 
advised by the Shift Manager. AWPP is 
an approved operations document. 
Work Plans are authorized by 
operations. 


Barrier did not fail. 
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OPG Apparent Cause Evaluation 
(ACE) Grading Sheet 


  


 


*Associated with N-PROC-RA-0022, Processing Station Condition Records 
 N-TMP-10056-R010 (Microsoft® 2007) 
 Page 1 of 7 


 
 
Use checklist with the requirements of N-PROC-RA-0022, N-STD-RA-0008 and N-MAN-01533.2-10001 to assess CAP quality. 
Exception:  External OPEX SCRs shall be graded using the “OPEX Quality Grading Sheet, N-FORM-11238. 


 


Criteria 
Grade 
0, .5, 1, N/A 


Analysis Field 1: Detailed Discussion of Facts 
(1) Statement of Problem clear and concise        X1 


• State the problems/adverse conditions that are addressed in the evaluation, including an explanation why. A 
discussion of risk is explained (probability x consequence). 


Comments 
This SCR identifies the following issue: 
 
1) Interface agreement with EPC is not clear for some circumstances, such as who should provide the engineering analysis 
support that may be required for work permits during field work/installations. 
 
2)           Evaluate to ensure that Ops are included in theprocess before going to Design, where work protection is required. 
 


(2) Critical facts and data adequately supported       X1 


• Information is sufficient to convey an adequate understanding of the event itself. 
• The wording should be written such that any worker could reasonably understand the adverse condition. 
• Ambiguity and inconsistencies between the data entered by Initiator, FLM, or SCR Coordinator should be clarified and 


resolved by the Evaluator 
• This clarity is necessary to correctly understand the relationship between the problems or aspects (scope) addressed 


in the evaluation and the event or adverse condition itself (i.e., it provides context).        
Comments 
The issue was discovered during development of TRF feed & product tie-in (EC 120448) where an existing AWPP NK38-WPM-
08400.11-00001-AWPP-109 was requested to be revised to support installation of the tie-in by performing an isolation assessment on 
existing valve 0-39320-MV1338. The task was assigned by Projects and Modifications to Refurb Engineering Oversight. 
 
Facts 
 
• Projects and Modifications requested OPG Engineering Oversight team to conduct an isolation assessment to support an 
EPC installation by supporting Work Protection. Email attached to SCR. 
• EPC has signed the ES-MSA 
• Isolation Assessment was completed by OPG Engineering oversight (NK38-CORR-39320-0484639 Rev.01) 
• Darlington Refurbishment – Work Protection Options Analysis NK38-REP-09701-10023 discusses Work Protection strategy 
for the overall Refurbishment activities. 


(3) Interim actions documented (or rationale provided for none) to control the situation prior to 
implementation of the Corrective Action Plan       X2 


SCR #   N-2013-22011 Significance Level:  C EO Manager:  Arun Kar 


SCR Title:  Resource allocation for resolving work protection issues in field for EPC 
Contracts (Project 16-31555) Evaluating Organization:  N-NRDEM 


Graded by:  Joy Vaneyk Review Date:  13February2014 Evaluator:  Aninda Dutta Ray 
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OPG Apparent Cause Evaluation (ACE) Grading Sheet 
 


 


N-TMP-10056-R010 (Microsoft® 2007) 
Page 2 of 7 


• Interim Actions address weak or missing barriers, or mitigate the effects of the adverse condition between the time the 
need is discovered (i.e. adverse Condition Discovered), through evaluation phase, up to and including when the longer 
term corrective actions plan is completed. 


• Documented as a completed assignment in the “Assignment Details” field with completion notes in the “ACE 
Conclusions” field. 


• May appear as a Immediate Actions Taken in the SCR MRM Screen 
• All weak or missing barriers identified in the SCR or Evaluation for which corrective actions are due after the CAP 


completion date require either an interim action, or a rationale why no interim action is necessary to address the issue. 
Comments 
Engineering Management directed OSS Oversight Support staff to conduct the assessment in support of OPG Projects and 
Modifications. 
SCR filed to document isolation assessment needed to support EPC work protection and that OPG Engineering Oversight is not 
resourced for future similar work. 
Analysis Field 2: Apparent Cause Methodology 


(4) Apparent Cause Analysis Methodology       X1 


• Document the methods used to gather and analyze information to determine the apparent cause. 
• Investigation reports developed in accordance with N-STD-RA-0008 should be electronically attached to the SCR. 
• ACEs should be conducted in accordance with N-MAN-01533.2-10001, Incident Investigation – Apparent Cause 


Evaluation.  As a minimum, ACEs require the use of either Barrier Analysis, or alternatively, for SCRs associated with 
equipment issues, a SATPS evaluation may be used - whichever form is used is attached to the SCR 


• Additionally, for Equipment Reliability evaluations, an EACE form should be attached to the SCR. 
Comments 
Barrier Analysis was used for the evaluation. Barrier Analysis worksheet attached to SCR. 


Analysis Field 3: ACE Conclusions 
(5) Primary Barrier(s) that have failed (to prevent the event) identified         X2 


For each weak or missing barrier discussed, required elements are: 
• What happened - a description of the most significant failed barrier that did not meet expectations (i.e. an event, 


inappropriate act, or equipment performance issue.  For simple evaluations, credit may be given for pertinent 
information added by SCR initiator and FLM or by Evaluator in “detailed discussion of facts” field.   


• How it happened - Sufficient information to logically link the weak or missing barrier to the adverse condition. 
• The Barrier - A description of the highest ranked weak or missing barrier itself. 
• Either the Barrier Analysis Worksheet, N-FORM-10134, or the SATPS, N-FORM-11052, is used to identify each weak 


or missing barrier and relate them to their “effect”. 
• If no failed barrier identified, recategorize SCR to D4 for trending. 
• If primary failed barrier appears incorrect, discuss with CACG Section Manager. 
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Comments 
OPG Staff use of authorized contractual and work planning documents. Specifically the following documents: 
 
ES-MSA  (Extended Services Master Services Agreement) 
APPENDIX 5 - TERMS AND CONDITIONS FOR CONSTRUCTION 
Clause 2.3 Safety Work Protection f) 2) 
Work Protection 
The Contractor will provide the Project under work protection ensuring that equipment being worked on is safely isolated and de-
energized. Generally, OPG will provide isolation and de-energization, although the Contractor is responsible for co-ordinating all work 
protection with OPG’s Project Representative or his or her OPG Designated Delegate. Under special circumstances, suitably trained 
and qualified members of the Contractor’s Personnel may be permitted to apply trades administered work protection in accordance 
with OPG’s work 
protection code, a copy of which has been made available to and reviewed by the Contractor. 
 
NK38-PLAN-38000-10002 – D2O Storage Project: Project Oversight Plan 
Section 5.0 Engineering/Design Oversight 
5.1 – Objectives 
Oversight shall be provided for the execution of engineering processes and completion of engineering deliverables by the Contractor to 
ensure requirements of the contract terms and conditions fulfilled in a timely way with the appropriate level of quality 
 
Evaluation to ensure OPS are included in the process before going to design, where work protection is required was determined to be 
achieved. Shift Manager advised use of AWPP, AWPP was already an operations approved document, Work Plans were approved by 
Operations. Evidence attached in E-mail. There were no failed barriers regarding this issue. 


(6) HOW and WHY barrier(s) failed identified and explained (the apparent cause)       X2 
For each weak or missing barrier discussed, required elements are: 
• How the Barrier is weak – What aspects of the barrier require improvement? (Not applicable to missing barrier) 
• Why the identified weak barrier failed to prevent the adverse condition.  Requires sufficient information to logically link 


the weak or missing barrier to event. 
• Reference: N-STD-RA-0008 Section 1.8.4. 
• At least one causal factor identified and the associated code assigned which aligns with the Primary Barrier that Failed.  


Reference N-LIST-01966-10001, Trend Codes Applied to SCRs. 
Comments 
The failed barrier was lack of enforcement with the ES-MSA regarding contractors scope regarding work protection. 
 
Requesting services beyond the Engineering/Design oversight role in the project where the objective is to provide for the execution of 
engineering process and completion of engineering deliverables by the Contractor to ensure requirements of the contract terms and 
conditions are fulfilled in a timely way with the appropriate level of quality. 
 
Project Schedule pressure to support installation 
 
Lack of Questioning attitude regarding EPC Scope when instructing OPG Engineering Oversight to take on work to support an EPC 
installation activity.   
 
Lack of understanding of the role of OPG Engineering Oversight as documented in the Project Plan NK38-PLAN-38000-10002  
 
The barrier regarding the ES-MSA and Project oversight plan are weak as it is often not referenced by Projects and Modifications staff 
or Engineering staff. 


(7) Consequences of the adverse condition or event identified       X1 
• Explicitly document the consequences of the adverse condition for the business. Consider safety (personnel, nuclear 


[3C’s]), regulatory/oversight and economic impact.   
• Explain why an evaluation is being done including why emphasis is placed on certain problems in the evaluation 


scope.   (Credit is given for pertinent information added by SCR initiator and FLM or by Evaluator in “detailed 
discussion of facts” field.)  
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Comments 
The consequence of the adverse condition is that future support for work protection will  not be resourced adequately by OPG. OPG 
may be performing work already assigned to the EPC. There is no impact to personnel, nuclear, regulatory/oversight and economic 
impact since the work will be peformed and it is just a matter of ambiguity to who performs the work. 


(8) All closed out SCRs are addressed in the evaluation       X1 
Required elements are: 
• Explicitly document how the scope from closed out SCRs is addressed in the evaluation. 
• Any scope (from closed out SCRs) not addressed in the evaluation is defined and a rationale provided (e.g. closed out 


to a separate SCR evaluation, management accepts risk…. Etc.) 
• Each weak or missing barrier is logically linked to the event or adverse condition described in the closed out SCR(s) 


Comments 
There are no closed out SCRs in the evaluation. 


Analysis Field 4: Previous Similar Condition/OPEX 
(9) All Site SCR and external databases used to search previous similar events       X1 


Required elements are: 
• Search results list relevant SCR number(s) including a short description of the event(s).  Rationale should be included 


as to how each SCR relates to the event being evaluated. (i.e. does it support the findings etc) 
• Search criteria used – either based on the event itself (high level search criteria), or based on identified failed barriers, 


are acceptable. 
Note: N/A or None are not acceptable. 
• For SCR’s identified as “Fleetwide”, a task has been raised at each of the other OPGN sites to review this OPEX. If 


task not raised rationale given in CAP.  Reference N-PROC-RA-0035 Section 1.2.4 for processing ‘Fleetwide’ SCR. 
Comments 
None. There were no similar SCRs regarding Refurb Engineering providing work protection or isolation assessments. 
 
 


 
 
 
 
 
 
 
 


(10) Reason for recurrence of the condition if previous similar conditions were identified.       X1 
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• For each SCR representing a past attempt to solve the same problem(s) or address the same failed barrier(s) we need 
to ensure that a similar CAP is not repeated expecting a different result  


• Where the CAP is repeated, an explanation or rationale must be provided of how and why the previous evaluation or 
corrective actions failed to prevent the current event. Items to consider: 
• Appropriate SCR disposition given the impact of the event or adverse condition. 
• Quality of corrective actions  (SMART – specific, measurable, achievable, reasonable, timely) 
• Quality of SCR evaluation (i.e. Were apparent causes found? Or was only failed barrier found?  Or was only the 


condition addressed? Was extent of condition appropriately addressed in Corrective Actions?) 
Comments 
N/A - No associated or similar SCRs found. 


Analysis Field 5: Other System or Organization Affected 
(11) How the identified problem affects other units, systems, components, documents,  organizations etc.       X1 


• Once the evaluator finds the failed barriers including how and why they failed, it is required to extrapolate to determine 
other potential latent effects.   Ask the question “Could this event have occurred in another station / unit?  Required 
Elements include: 
• Consider the generic use of the results found… who else could benefit from the evaluation? 
• Does CAP address those who could benefit from the evaluation?  


 
Comments 
Projects and Modifications 
Refurbishment Engineering 
Darlington Plant Design 


(12) Assignments address extent of condition       X2 
Assignments should correct or mitigate latent effects of identified failed barriers and causes, and may also be used to confirm or 
determine actual extent of condition. 


• Need to identify whether assignments are CAPR’s or one time fix. 
• Need to follow SMART criteria, including completion and success criteria. 


Comments 
Assignment 1 Reading requirement and sign back of ES-MSA and NK38-PLAN-38000-10002 
Assigned to N-NRDEM  
Roll Out issued ES-MSA and NK38-PLAN-38000-10002 to OPG Engineering Staff who are only involved with the D2O Storage Project. 
Assignment Type RC 
Due Date March 28, 2014   
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Analysis Field 6: Corrective Actions 
(13) Assignments address the apparent cause of the condition  


(If enhancements are included feedback will be provided with no mark deduction)   
 


      X2 


• For C1/2 - failed, weak or missing barriers and their causes are addressed with at least one CAPR that prevents 
recurrence. 


• For C3/4 - failed, weak or missing barriers and their causes are addressed with at least one CAPR that reduces the 
frequency of recurrence. 


• Enough information must be provided in the “ACE Conclusions” field to logically link the assignments with the barriers 
and causes to be addressed. Persons not associated with the evaluating department must be able to understand how 
the assignment will address the weak or missing barriers and causes. 


• Assignments include an action to complete an EOER for C1/2 SCRs.  
Comments 
Assignment will require engineering staff to review ES-MSA and D2O Storage Oversight Plans to provide understanding of EPC 
responsiblities and Oversight responsibilities. 


(14) Assignments correct the adverse condition (if required)       X2 


• All known adverse effects of the failed or missing barriers are corrected or rationale provided, as to why they are not 
addressed.  


• Completed actions should be included as assignments with completion details documented. 
Comments 
Assignment will correct the condition by enforcing ES-MSA contractual obligations and Oversight Plan objectives. 


(15) Assignment(s) specific as to the required deliverable(s) and outcome       X2 
Assignment is Specific (the S of SMART) 
• Each assignment includes the nature and the detail of the intended change(s) to the maximum reasonable extent. 
• Assignments that allow the assignee discretion to complete a change or not (e.g. assignments to review an issue and 


suggest a path forward) receive no credit even though they may be acceptable as enhancements only. 
•  CAPRs and CA’s are tracked to completion. Other assignments that initiate a process, within the guidelines of 


Appendix C of N-PROC-RA-0022, are acceptable (i.e. Initiated WR, filed a TPAR, submitted PMLP) shall receive a 
credit. 


Comments 
Assignment is specific to allow Engineering staff to become familiar with the ES-MSA and Oversight Plans. 
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(16) Assignments are measurable, and reasonably achievable by the assigned group.   Assigned to 
appropriate group and concurrence documented. 


      X2 


Assignment is Measurable, Achievable and Reasonable (the MAR of SMART) 
• Completion Criteria and Success Criteria are identified for CAPR’s and CA’s. (i.e.: the barrier strengthened, or 


implemented and cause corrected) 
• Name of person in group accepting the assignment is documented. 


Comments 
Action will promote reading of the ES-MSA and Oversight plan. Sign back will provide evidence that staff are aware of the documents 
and contents. 


(17) Due dates are timely, i.e. <180 days, unless flagged ECC, TCC or outage.        X1 
Assignment is Timely (the T of SMART) 
• Assignments for which due dates exceed 180 days must either fall into one of the categories which are known to be 


difficult to achieve within six months (typically related to Engineering Change Control, Outage required, or Training 
Change Control)  


• Or a suitable rationale must be provided in the ACE conclusions field why the due date is not within six months 
• Assignment codes are appropriately flagged – with no mark deduction for assignment codes.                   


Comments 
Assignment is timely since there are no work protection assesments required for the project presently and allow enough review time of 
both the ES-MSA and Oversight Plans 


TOTAL: Total out of 25 possible points. 
 Multiply total by 4 for %. 
 


GRADING:     Use Site target expectations in the 
Corrective Action Program Health Performance Indicators 
to determine Pass/Fail. 
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File Information: 
File electronically with SCR 


N-FORM-10134-R002* 


Barrier Analysis Worksheet 
   


*Associated with N-STD-RA-0008, Incident Investigation 
 Page 1 of 2 
Template associated with N-PROC-AS-0020, Form and Template Management N-TMP-10055-R002 


Consequence(s) 
(What Happened?) 


(List one at a time, need not be in 
sequential order.) 


Barrier(s) that should 
have Precluded Event 


Barrier Failure Mechanism 
(How the Barrier Failed) 


(List all physical and administrative 
barriers for each consequence.) 


Barrier Assessment 
(Why the Barrier(s) Failed) 


(Identify if the barrier was missing, weak, 
or ineffective; and why.) 


Pumphouse hoses incorrectly 
routed in forebay 
Revision to source document 
made in passport and not 
communicated to task execution 
crew 


Use of Human 
Performance Event Free 
Tools – Precision in 
communication and 
validating assumptions 
inadequate Pre-Job Brief 
and Self-Checking, 
Procedure Use & 
Adherence, Questioning 
Attitude & Conservative 
Decision Making not 
utilized.  


EP-HN – Wrong Mindset/Tunnel Vision, 
evaluating and taking action without  
validating assumptions and 
communicating considering or realizing 
the impact this action  


FD-QACD – Less than adequate 
communications and validation of 
assumptions Questioning Attitude and 
Conservative Decision Making.  
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N-FORM-10134-R002* 


Barrier Analysis Worksheet 
   


 
Page 2 of 2 


N-TMP-10055-R002 
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Black & McDonald 
Behavioural & Causal Factor Analysis 


Human Performance 
SCR-N-2013-03560 


Utilizing the Human Performance Evaluation System (HPES) conducted Behavioural 
Analysis, Causal Factor Analysis, Barrier Analysis and Task Analysis, the results of 
which are included in this report. 
 
Description of Initiating Action & Consequences: 
Sequence of Events: 
OPG project manager and staff were performing a walk down of the box drain pump out 
work area when they discovered that the Pump out Drain hose was incorrectly routed to 
the Forebay, instead of being routed to drain to a textile membrane and then allowed to 
run to ground. This is a repeat of an issue identified by the same staff last week and 
documented under SCR N-2013-03426 
An action was given to B&M to have the work order task instruction clarified to ensure 
that the hose was routed correctly. (It is worth noting that the work plan contained a hold 
point to verify that the hose was routed correctly before pumping operations were to 
begin.) Work order task 2631271-05 instructions were clarified as requested. 
Summary of Factors That Influenced Human Performance: 
Once the task instructions were re-written, a copy of the new instructions were not given 
to the group executing the work, as a result they did not know that the routing 
expectations had changed Once the task instructions were re-written, a copy of the new 
instructions were not given to the group executing the work, as a result they did not know 
that the routing expectations had changed. 
Type of Inappropriate Action: 
Omission – the failure to perform the following actions: 
• Failure to utilize appropriate Human Performance Error Reduction Tools. 
• Validate Assumptions 
• Precision in Communications 
• Peer Checking  
 
Behavioural Function in Which the Inappropriate Action Occurred: 
The term “behaviour” is the action, either observable or non-observable, taken to achieve 
a result.  (Non-observable behaviour includes mental processing, sensing, etc.)  These 
worker’s behaviours were shaped by how the causal factors affected his/her ability to 
perform the following: 
 
Action/Implementation Omission  
Work Practices – Error Detection Practices 
• Inadequate Pre-Job Brief. Procedure Use & Adherence, Self Checking, Questioning 


Attitude & Conservative Decision Making not utilized. 
•    
 
Internal Factors Affecting the Ability to Order/Direct, Sense, Interpret or Act: 
Internal behavioural factors that affect the ability of the worker to order/direct, sense, 
interpret, or act the situation: 
 
Wrong Mindset/Tunnel Vision, evaluating and taking action without considering or 
realizing the impact this action will have on the entire situation. Proceeding with the task 
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without considering, potential consequences and outcome of the actions taken.  Failure in 
communicating that the instruction for the task had been revised in passport   
   
External Factors Affecting the Ability to Order/Direct, Interpret, Act or Sense: 
External behavioural factors that affect the worker to order/direct, sense, interpret or act 
the situation: 
 
Less than adequate Questioning Attitude and Conservative Decision Making in 
conjunction with Precision in Communication and Validating Assumptions  
 
Causal Factors That Led to the Inappropriate Actions: 
Behavioural factors are indicators of the applicable causal factors: 
 
Skill-Based and Knowledge Based Errors – Work Practices 
• Precision in Communication 
• Validate Assumptions 
• Inadequate Pre-Job Brief 
• Procedure Use & Adherence, Self-Checking, Questioning Attitude and Conservative 


Decision Making Not Applied. 
 
Corrective Actions: 
 
CA1:  Crew was stood down and the incident discussed in detail.  
 
CA2:  B&M will institute a policy that will require any changes made to a source 
document be communicated in person to the work group supervisor executing the 
work…What is the TCD for Completion of this Assignment? 
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MANAGER’S BRIEFING CARD  AR#  
Title:  Internal Contamination Pre-Cursor: 


Eating in the Radiological Zones 


Issue Date: 06MAY2016 


 Due Date:  14MAY2016 


Affected Departments or Work Groups: 
Nuclear Refurbishment Employees 


Issuing 


Manager: 


Johnathon Hash 


 


 1 


BACKGROUND 
 


Recently, we have had an unacceptable trend of food discovered in 
the radiological zones at Darlington 
SCR : 
 N-2016-11236 : Coffee grounds on unzoned area side of RPO 1st floor  
 N-2016-11518 : Empty Food Containers Found In The Unzoned Area Of The RPO Building. 
 D-2016-10004 : Food wrapper found inside the PA – Unzoned Area 
 D-2016-09698:  Found food in Zone 2 waste bags 
 D-2016-09679:  D2O Project 16-31555 Food found inside PA - Adverse Trend  
 D-2016-09252:  TRF : food found in waste can 
 D-2016-08601:  Human Performance- drinking water bottle in Zone 2 
  
 


Food and beverages shall not be permitted inside Zones 2, 3, and 
unzoned areas except in the approved locations or while in transit, 
using approved paths, to approved locations.  Having food/beverages 
in these areas is not just a violation of RP procedures, but it places 
you at risk of getting internal contamination.  
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MANAGER’S BRIEFING CARD  AR#  
Title:  Internal Contamination Pre-Cursor: 


Eating in the Radiological Zones 


Issue Date: 06MAY2016 


 Due Date:  14MAY2016 


Affected Departments or Work Groups: 
Nuclear Refurbishment Employees 


Issuing 


Manager: 


Johnathon Hash 


 


 2 


INSTRUCTIONS/EXPECTATIONS 
 


Get this message out.  
Use the link below to access the Video from Pickering about the 
potential consequence of poor contamination control.  
 
“Make it personal” 
 
http://catou-ogwspuwdc:9015/webpublishing/nuclear/ns/pi/rp/pngrp/Pages/default.aspx 


 
 
As per  Section 1.2.3 of N-PROC-RA-0014 “ Radiological Zoning, Personnel/Material Monitoring and 
Transfer Permits”: 
Food and beverages shall not be permitted inside Zones 2, 3, and unzoned areas except in the approved 
locations or while in transit to approved locations. 
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MANAGER’S BRIEFING CARD  AR#  
Title:  Internal Contamination Pre-Cursor: 


Eating in the Radiological Zones 


Issue Date: 06MAY2016 


 Due Date:  14MAY2016 


Affected Departments or Work Groups: 
Nuclear Refurbishment Employees 


Issuing 


Manager: 


Johnathon Hash 


 


 3 


Supervisors are required to: 
 


1. Understand this message and what it means to OPG, Our workers, our community and our reputation. 
2. Have your crew view the Video “Make it personal” 
3. Discuss the Procedural expectations about Food in the Nuclear zones and the potential impact of this 


trend continuing. 
4. Sign off on the Briefing Card and provide PDF copy to REFURB PCC Manager


 
The information on this Managers’ Briefing Card has been communicated to members of  
 
the  _____________________________________________________________ Department. 
 


Receiving Manager’s Signature: __________________________________Date: _____________________ 


 
Print Name: ___________________________________________ 
 
I have completed a random survey of at least five individual employees in my department and I am confident that 
the message contained in the Managers’ Briefing Card has been received and understood. 


Manager’s Signature: ___________________________________________Date:_______________________ 


 
 


A Successful organization relies on everyone doing the right thing. If in doubt, ask your supervisor 
 


Don’t take work home  
 
 
 
 
 
 


-Refurb RP 
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Distribution: Internal Use Only 
DNGD:WCC Clerk-OSB 
NWMD: Local instructions 
PNGD: POD Inserts 
REFURB:  Project Controls 


N-FORM-11611-R000* 
Human Performance Lessons Learned 


Communication Form 
  


 


*Associated with N-INS-09030-10001, Human Performance Event Communication and Analysis  OPG-TMP-0004-R004 (Microsoft® 2007) 
Page 1 of 2 


 
Darlington Nuclear  Pickering Nuclear  Nuclear Waste Management  Nuclear Refurbishment  


Section A:  To be completed by FLM    (Communicate Human Performance Lessons Learned) 
Event Title: Worker consuming hard candy in the protected area SCR Number: D-2016-09383 
SCR Date: 2016-04-13 Department: Projects and Modifications (Aecon) 
Presenters Name: Mike Battye Accountable Manager: Mike Battye 
What happened? 
Supervisor observed a worker consuming a a hard candies in the D 20 containment dyke basement  


Why did this event occur? (answer to at least 3rd WHY) 
Worker failed to adhere to the Radiation Protection requirement not to consumed candys in the unzone area  


What change am I going to make? (promote a positive or mitigate a negative) 
 Performance Management applied 
Communicate to the work force the possible consequences of not following procedures  
Supervisors and Managers to continue to monitor and reinforce procedure adherence 
 
What was the Fundamental that resulted in the event?  (Specify) 


 Operator Fundamentals         Chemistry Fundamentals        
 Maintenance Fundamentals    RP Fundamentals  Personel accountability and Self-Check 
 Engineering Fundamentals         Other  (e.g. Work Mgmt / Security)        


    


Which Event-Free Tool(s) impacted the event? 
 Pre-Job /Post Job Briefing  Validate Assumptions 
 Procedure Use and Adherence  Peer Review and Verification 
 Place-keeping  Precision in Communications/Signature 
 Self-Check  Verification Practices (concurrent, independent) 
 Questioning Attitude & Conservative Decision Making  3-Way Communication 
 Situational Awareness  
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Provide key insights/lessons learned: 
Individuals can be complacent and supervisors and management must continue to reinforce procedure adherance and instill the Nuclear Safety Culture 


Filing:  Forward to Site Human Performance Department and attach to applicable SCR. 
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Records File Information: Internal Use Only 
FILE ELECTRONICALLY WITH 
SCR N-FORM-10134-R003* 


Barrier Analysis Worksheet 
  


 


*Associated with N-STD-RA-0008, Incident Investigation N-TMP-10056-R009 (Microsoft® 2007) 
 Page 1 of 2 


Adverse Condition Barrier(s) that should 
have precluded 


Condition 


How the Barrier Failed Why(s) the Barrier Failed 


Two Human 
Performance Events - 
Food consumption in the 
Protected Area (PA) 


Procedure compliance 
to N-PROC-RA-0014: 
Radiological Zoning 
Personnel\material 
Monitoring And Transfer 
Permits   
 


Lack of Supervisory oversight in 
communicating & reinforcing 
Rad. Protection (RP) 
Fundamentals procedure  


Failure to adhere to procedure N-PROC-RA-0014 . 
 
Lack of supervisory oversight to reinforce 
fundamentals of CORE 4 Error Prevention Tools. 
 
Expectations of Food and beverages not being 
permitted inside Zones 2, 3, & unzoned areas except 
in the approved locations (N-PROC-RA-0014) were 
not presented/rolled out to all Work Groups (Migrant 
Trades). 
 
Breaks for Migrant Trades at the work face with 
expectations for no food consumption in the PA 
 


      Daily PJBs Updated PJB did not include 
OPEX from SCRs 


OPEX from HuLL was not shared with the Work 
Groups. 
 
PJB failed to communicate/present OPEX to identify 
gaps stated in SCRs 


      HuLL for SCR D-2016-
09383 


HuLL was not 
prepared/presented by Vendor  
to fully & effectively communicate 
expectations of RP 
Fundamentals.r 


Vendor did not generate and roll out of HuLL.  
 
Inadequate Supervisory Oversight to ensure that 
Vendors employees are following OPG expectations 
of RP Fundamentals. 
 
Proj & Mods PCC did not get HuLL & track its 
presentation to completion 
  


      Orange Badge Training 
QUAL 35845 


Personnel and supervisors for 
the Contractors Work Groups 
(Migrant Trades) are new to 
Nuclear. 
 
Personnel and supervisors has 


 
Site procedures take time to internalize. 
 
Takes time to internalize - Expectation of no food 
during breaks at work face for Migrant Trades 
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Internal Use Only 
N-FORM-10134-R003 


Barrier Analysis Worksheet 
 


 


N-TMP-10056-R009 (Microsoft® 2007) 
Page 2 of 2 


been on site < 12 month. 
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Records File Information: Internal Use Only 
FILE ELECTRONICALLY WITH 
SCR N-FORM-10134-R003* 


Barrier Analysis Worksheet 
  


 


*Associated with N-STD-RA-0008, Incident Investigation N-TMP-10056-R009 (Microsoft® 2007) 
 Page 1 of 2 


 


Adverse Condition Barrier(s) that should 
have precluded 


Condition 


How the Barrier Failed Why(s) the Barrier Failed 


Procurement of long lead 
items started prior to final 
scope of project 
approved which lead to 
rework 


CF-R 
-Conditions in 
management control 
processes that can 
provoke error in the 
workplace were not 
used.  
-Station processes not 
used as effectively to 
search for and eliminate 
conditions that lead to 
human error. 


Scope definition stage of 
engineering change control 
governance identitfies that long 
lead item procurement/design 
may occur as early as 
modification planning stage (N-
PROC-MP-0090/N-GUID-00700-
10000). Heavy water 
management building was in the 
scope definition phase when 
approval was given for for the 
procurement/design of long lead 
items without an approved and 
accepted technical specification. 


FD-PAIU-Information Use procedure not used in 
accordance with established requirements as not all 
actions were performed as written 
 
Project team was under tight deadline and 
misinterpreted the procedure on when long lead items 
can be procured / designed. Additionally, N-PROC-
MP-0089 requires all nuclear class system and 
components to have a approved and certified 
technical specification. 


Preliminary design 
requirement document 
did not contain all 
required information and 
operating experience not 
used for the D2O vapor 
recovery system. 


CF-N1 - Inadequate 
technical requirements 
in component or part of 
manufacture 
specification 
 
CF-B1 - Procedures are 
not adequately 
documented or are 
missing. 


Environmental stakeholder was 
not involved in the approval of 
the preliminary design 
requirement document and 
OPEX was not utilized.  


FD-APQ – Administrative procedures are not 
available 
FD-VA- Not verifying assumptions or justifying the 
basis for judgement 
There was no checklist/procedure on the creation of a 
PDR document which missed critical stakeholders. 
Additionally TRF stakeholder accepted that the 
current design will be improved / fixed during the 
detailed design stage when in fact OPEX should of 
been incorporated into the PDR. 
 
Preliminary design requirements are not governed by 
any procedure like modification design requirements 
and requirements are not clear. 
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Internal Use Only 
N-FORM-10134-R003 


Barrier Analysis Worksheet 
 


 


N-TMP-10056-R009 (Microsoft® 2007) 
Page 2 of 2 
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File Information: 
File electronically with SCR 


N-FORM-10134-R002* 


Barrier Analysis Worksheet 
   


*Associated with N-STD-RA-0008, Incident Investigation 
 Page 1 of 3 
Template associated with N-PROC-AS-0020, Form and Template Management N-TMP-10055-R002 


Consequence(s) 
(What Happened?) 


(List one at a time, need not be in 
sequential order.) 


Barrier(s) that should 
have Precluded Event 


Barrier Failure Mechanism 
(How the Barrier Failed) 


(List all physical and administrative 
barriers for each consequence.) 


Barrier Assessment 
(Why the Barrier(s) Failed) 


(Identify if the barrier was missing, weak, 
or ineffective; and why.) 


Unsafe grating: the opening cut 
into the grating did not include 
the mandatory banding to 
reinforce the cut edges to safety 
transfer the load around the cut-
out. As a result, the grating East 
and West of the hole cut for the 
dewatering pipe is now unsafe. 
 
Workers enlarged an 180 mm x 
180 mm grating opening to about 
250 mm x 250 mm, but because it 
was late in the day, planned to 
weld the required banding the 
next day.  No signs or barriers 
where in place when this was 
discovered and described in SCR 
D-2013-17008.  Work was being 
performed under approved RCMT 
field change 13720-FC-00007. 
 


ECC Process The failed barrier was lack compliance 
with OPG Engineering Change Control 
(ECC) Procedures, N-PROC-MP-0090, for 
field changes and N-DAI-00150-10000, 
Contractor/Owner Interface 
Requirements for Nuclear, Section 3.76-
3.79 which require intent changes to be 
process by EC revision and not by Field 
Change process. 
 


Barrier was weak because of non-
conservative decision to process change 
to grating through the Field Change 
process instead of EC revision. 


Pipe supports use a steel plate 
held down with sandbags have 
been installed, but without the 
sand bags. The resulting design is 
using gravity and friction to resist 
hydraulic flow loads in a plastic 
pipe. 
 
Field change EC 13720-FC-00018 


ECC Process The failed barrier was lack compliance 
with OPG Engineering Change Control 
(ECC) Procedures, N-PROC-MP-0090, for 
field changes and N-DAI-00150-10000, 
Contractor/Owner Interface 
Requirements for Nuclear, Section 3.76-
3.79 which require intent changes to be 
process by EC revision and not by Field 
Change process. 


Barrier was weak because of non-
conservative decision to process change 
to support through the Field Change 
process instead of EC revision. 
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N-FORM-10134-R002* 


Barrier Analysis Worksheet 
   


 
Page 2 of 3 


N-TMP-10055-R002 


(FIC 04) was approved on 01 
October 2013 to use a steel base 
plate and sandbags to support 
the dewatering discharge line.  
The original design specified in EC 
123123 R001 could not be 
installed because of numerous 
embedded electrical interference 
in the concrete that the support 
was to be anchored to. Sandbags, 
however, were not installed due 
to concerns about losing sand 
into the CW flow.   
 


 


The field installed equipment is 
based on a design prepared and 
verified by non-P.Eng. employees 
of the EPC contractor, and 
approved by the (then) Senior VP 
who is a mechanical P.Eng. Since 
the engineer failed to P.Eng. 
stamp the design as required by 
Ontario Law, it is unclear if he is 
aware that the design is his 
responsibility 


Compliance with CSA 
N286. 


Failure of MSA contractor to comply 
with CSA N286 and PEO requirements 
including independent verification and 
qualification requirements. 
 


Less than adequate awareness of MSA 
contractor of the combined CSA N286 
and PEO requirements. 


The contractor engineering 
product was not accepted by 
OPG, as required by the Design 
Agency Interface Agreement. 


 


Compliance with ECC 
Procedures 


Changes to the grating and the pipe 
support were not recognized as intent 
changes and the wrong process was 
used by the MSA contractor to process 
this change.  Changes were processed 
through the Field Change Process, which 
does not require OPG review, unless 
requested by the MSA contractor, per  
N-DAI-00150-10000, Contractor/Owner 
Interface Requirements for Nuclear, 


Barrier was weak because of non-
conservative decision to process changes 
through the Field Change process instead 
of EC revision. 


Filed: 2021-06-28, EB-2020-0290, Exhibit L-D2-02-AMPCO-079, Attachment 94, Page 2 of 3







N-FORM-10134-R002* 


Barrier Analysis Worksheet 
   


 
Page 3 of 3 


N-TMP-10055-R002 


Section 3.76-3.79. 
 Change that should have been 
processed as an intent change to EC 
123123 which requires OPG review. 
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N-2012-06404 


Event Title: Difficulty in Arranging Walkdown 


Discovery Date: 14DEC2012 


Date Occurred: 14DEC2012 


Time: 12:00 


Location:  GM Building 


Condition Description and How Discovered: To progress tasks for Refurbishment, a walkdown was 


arranged for Friday, December 14 of the MCR while B Crew would be on shift. This walkdown was 


selected for this date because of familiarity with the crew and the CRSS. Notification was given to the 


vendor company on Monday, December 10 with a basic description of the walkdown provided. Along 


with completing the vendor version of a pre-job brief (an FLRA), a pre-job brief checklist and 


expectations sheet titled “Pre-Job Brief/ Post-Job Review and General Expectations” prepared by the 


vendor to cover OPG’s minimum vendor supervisor pre-job brief expectations was provided for 


completion. This document requires completion two days in advance of walkdown, in order to be 


forwarded to the OSS Contract Administrator, CMO Site Contact and the Project Manager one day in 


advance of the walkdown. OPG’s requirements for vendors performing walkdowns were then updated 


on Tuesday, December 11 adding some additional requirements. OPG’s requirements for vendors 


performing walkdowns have been under development by the OSS Contract Management team working 


with Conventional Safety. 


 


While completing the forms, there was some uncertainty on how the forms should be completed, as 


well as the level of detail required.  For example, at one point the vendor requested that the walkdown 


attendees add additional hazards to the form. These forms should not contain unnecessary information 


just to satisfy the appearance of completeness; the purpose of these forms was to document the actual 


hazards present on the PPE exempt walkway up to the MCR and back for this walkdown. Another area 


of concern was the escort requirements, as it was not immediately obvious that all participants had an 


Orange 1 qualification. As well, the completion of the PJB according to the forms, did not clearly show 


the vendor supervisor that provided the PJB to the walkdown participants nor was a PJB provided in a 


timely manner. Three members of the vendor team, along with the walkdown attendees were involved 


with the completion of the forms. Multiple follow-up emails were sent to address the concerns of the 


multiple parties (the vendor team and the CMO Site Contact) reviewing the forms. Project manager 


email notification was also incorrectly sent to the wrong project manager, adding further confusion.  


 


When it began to appear that confirmation of acceptance of all the forms could not be attained the day 


prior to the walkdown, it became necessary to escalate the priority of completing the forms. The next 


weekday-day-shift that B Crew would be on shift (that was not a statutory holiday) would be 8JAN2013, 


so it was important to ensure the walkdown took place as originally planned. To expedite the 


completion of the forms, face-to-face communication was sought after, however the site rep was 


unavailable for consultation this morning. A number of individuals were involved and contacted while 


completing the forms and obtaining approval for the walkdown, requiring an unnecessary amount of 


time being spent on paperwork and discussion. A simple email turned into a lengthier checklist and 
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process that actually turned out to be quite cumbersome and required a great deal of resources to meet 


the perceived requirements.  


 


Through completing all of these steps, the question of TLDs was raised. Although all individuals 


attending the walkdown were Orange 1 qualified, not all individuals had TLDs assigned to them at 


Darlington. An email was sent to Rad Data however the response did not contain the information 


actually being sought after. Multiple phone calls were placed to Rad Data for clarification but there was 


no answer. After discussing the matter with OPG staff, it was determined that even though it was the 


day before the scheduled walkdown, it was probable that a TLD could be obtained the day of the 


walkdown by completing N-FORM-10019 and that the walkdown should be pursued.  


 


While completing N-FORM-10019, it was unclear who should sign for the OPG Supervisor/ Sponsor per 


Part B of the form. It appears this space has been completed inconsistently throughout Refurb. 


According to N-PROC-RA-0010, a facility sponsor must sign, which according the definitions at the end of 


the document, must be a person whose primary work location is at the Nuclear facility. When the CMO 


Site Contact was called regarding this, initial feedback was given to have the Refurb SM sign, however 


upon further discussion regarding the requirements of N-PROC-RA-0010, the CMO Site Contact agreed 


to sign the form as the facility sponsor since the Refurb SM could not sign under this definition. Once the 


forms were submitted to Rad Data, notification was given that it would take 24 hours to process the 


TLDs and obtain a Darlington DISN. Visitor TLDs could be provided, however since these badges would 


be considered “Red” an escort would be required. The CMO Site Contact agreed to escort to ensure the 


walkdown still took place. 


 


The walkdown took place on Friday, December 14 and a number of lessons learned were obtained. This 


walkdown involved Orange 1 qualified staff in an area where no conventional or radiological hazards 


were expected yet required a great deal of coordination. The lessons learned from this walkdown need 


to be incorporated to streamline the process further such that the increased number of vendor 


walkdowns to occur and short notice vendor walkdowns can be coordinated. 


 


Immediate Action Taken: Acknowledgement that the process was recently developed and could be 


further improved was made by both OPG and Vendor staff. A lessons learned meeting was tentatively 


scheduled for 7JAN2013 to discuss this.  


It should be noted that a new N-INS has been prepared, N-INS-09701-10006 and clarifies the 


requirements for Site contracts for Refurbishment Project when Managed Task Personnel are Accessing 


Darlington Nuclear Generating Station. Its roll-out will help reduce confusion over roles and 


accountabilities. 


 


Recommended Actions: 1. Review current process requirements and streamline where possible. 2. 


Reinforce expectations for the role of Vendor Supervisor with respect to PJBs and completion of any 


associated forms to reduce the number of parties involved in the process 3. Provide instructions to 


vendors on governance protocol for arranging TLDs to reduce confusion on OPG’s process. 4. Roll-out N-


INS-09701-10006 to affected staff.  
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FILE ELECTRONICALLY WITH 
SCR N-FORM-10134-R003* 


Barrier Analysis Worksheet 
  


 


*Associated with N-STD-RA-0008, Incident Investigation N-TMP-10056-R009 (Microsoft® 2007) 
 Page 1 of 3 


Adverse Condition Barrier(s) that should 
have precluded 


Condition 


How the Barrier Failed Why(s) the Barrier Failed 


Confusion in preparing 
vendor PJB and 
notification forms 


a) Process 
(Administrative 
Procedures) 
 
b) Personnel Awareness 
& Communications 


a) The process for notification of 
site walkdowns and what was 
required to be documented for 
OPG was unclear. The vendor 
PJB process was also being 
utilized, which added another 
layer into the notification 
process. Responsibilities for who 
provided the PJB to the vendor 
staff attending the walkdown was 
also unclear. 
 
b) (1) The vendor staff attending 
the process had not yet gone on 
a walkdown at OPG so they 
were unfamiliar with the 
notification process. The 
notification process was rolled-
out to the site reps, however this 
was not communicated down 
through the line. The vendor staff 
attending the walkdown were 
subcontracted, so they were also 
unfamiliar with the vendor PJB 
process. 
b) (2) Multiple individuals on the 
vendor side were involved with 
the completion of the form, and 
guidance was sometime 
provided with an incomplete 
picture of the situation. 


a) (1) The process for notification of site walkdowns 
has been under development and has gone through a 
few iterations as the details have been worked out. 
No process existed previously. 
a) (2) The vendor PJB process is a requirement of the 
vendor company. The responsibilities and process of 
how the Field Level Risk Assessment (FLRA) and 
pre-job brief have been discussed and it is 
understood where in the OPG notification process this 
fits in. 
a) (3) The person providing pre-job briefs under 
OSHA must be a supervisor or delegate. It was 
unclear at the time whether the vendor site rep could 
be considered the supervisor providing a pre-job brief. 
This was not a specific responsibility of the vendor 
site rep. This responsibility has since been assigned 
to a single person within the vendor organization. 
 
b) (1) The subcontracted vendor staff were unfamiliar 
with the process and were attempting to complete the 
forms. Guidance was unclear since multiple 
indivduals were involved in the process. 
b) (2) It was unclear who had responsibility for each 
of the forms and who to seek clarification from for 
questions. Although the responsibility for different 
parts of the process lies with different individuals, 
ownership for these responsibilities is now defined. 
The site rep is responsible for the notification, while 
another vendor indivdual is responsible for the PJB 
and FLRA forms. 
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Internal Use Only 
N-FORM-10134-R003 


Barrier Analysis Worksheet 
 


 


N-TMP-10056-R009 (Microsoft® 2007) 
Page 2 of 3 


The process for 
walkdown notifications 
and pre-job briefing took 
a great deal of time and 
did not appear to support 
the task in a timely 
manner 


a) Process  
(Administrative 
Procedures: Pre-
Notification of Site 
Walkdowns at Station 
Expectatons) 


a) (1) The number of steps in the 
process and number of 
individuals involved (i.e. 
walkdown particpants, vendor 
site rep plus additional vendor 
individuals for PJB & FLRA, OSS 
CA, CMO office, project 
manager) can require a great 
deal of coordination if there is 
confusion or additional 
information is provided to 
indivudals that do not require it. 
a) (2) The lead time to provide 
such information does not allow 
for timely walkdowns. (i.e. 
minimum 24 hours advanced 
notice to the CMO office and 
confirmation of reciept from the 
CMO office) 
 


a) (1) The number of steps appears necessary to 
show due dillegence as an extended employer under 
OSHA. By providing forms to the correct necessary 
individuals, the amount of OPG resources involved in 
the process will be reduced. 
a) (2) The number of vendor walkdowns that are 
"urgent" at this stage of the project should be minimal. 
In these rare circumstances, the advanced notice 
requirements can be accomodated provided the CMO 
office confirms notification and can supply current 
field conditions. The vendor will still need to supply a 
timely PJB to their staff. For those walkdowns 
contingent on maintenance or radiation support that 
may change based on daily work activities, walkdown 
notification should be provided for the most likely date 
this will occur. If this date changes, then CMO office 
approval and will need to be obtained and the 
notification revised to reflect the new walkdown date 
as soon as this is known.  


Confusion regarding the 
process and sign-offs 
required for obtaining 
TLDs and the length of 
time it takes to have a 
TLD issued. 


a) Procedural 
(N-PROC-RA-0010 & N-
FORM-10019) 
 
b) Communications with 
Rad Data Personnel 


a) N-FORM-10019 asks for the 
OPG Supervisor/ Sponsor 
signature in Part B. N-PROC-
RA-0010 states a facility sponsor 
must sign, which in the 
definitions section, clarifies that 
this must be a person whose 
primary work location is at the 
Nuclear facility. 
 
b) Information regarding the 
typical length of time the process 
takes and information regarding 
how to complete specific portions 
of the form were not provided to 
the extent needed.  


a) This is a unique situation for vendor staff working 
on the Refurbishment project. Per the definitions 
section of N-PROC-RA-0010, the responsible 
refurbishment section manager or project manager 
cannot sign as a facility sponsor. The CMO office has 
agreed to take on this responsibility.  
 
b) Email communication did not provide all the 
information desired. Rad Data personnel were 
unavailable to respond to phone calls for more timely 
communication. 
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SCR N-FORM-10134-R003* 


Barrier Analysis Worksheet 
  


 


*Associated with N-STD-RA-0008, Incident Investigation N-TMP-10056-R009 (Microsoft® 2007) 
 Page 1 of 2 


Adverse Condition Barrier(s) that should 
have precluded 


Condition 


How the Barrier Failed Why(s) the Barrier Failed 


Delay to TRF re-start 
due to ACS project 16-
38401 delays 


TRF ACS Fan 1 (0-
39520-F1)  Internal 
interferences (baffle, 
impellers):  As-Found 
condition & inability to 
re-assemble using 
current issued 
maintenance procedure 
NK38-MMI-39500-
10001. 


The condition of TRF ACS Fan 
1 internal interferences was not 
disclosed to Project during 
COMS/ detailed design, and 
was not identified in Issue 
Tracking File. There was a lack 
of detailed maintenance 
procedure to enable dis-
assembly and re-assembly of 
TRF ACS Fan 1. 


Lack of communication - During detailed design, 
Project requested OPEX/Details/Photos/Maintenance 
Logs from TRF and was informed that requested 
information was unavailable. Project also requested 
pre-outage equipment inspection of fan 1 enclosure to 
view internals but was informed this was not feasible as 
an unplanned TRF outage  would be required affecting 
TRF ACS availability.  


      Engineering 
documentation and 
drawings on length of 
power supply cables  


Project team was informed that 
TRF did not have any 
engineering drawings or 
documents on the fan motors or 
power supply cables  


Lack of documentation and drawings 


      Directed Change from 
TRF 


The postponement of ACS 
maintenance window within the 
TRF T1301 outage reduced the 
schedule float for the ACS 
modification and extended the 
overall outage duration.  


TRF wanted to minimize ACS unavailability by having 
LPSW tie-in work and TRF ACS work executed during 
the same TRF maintenance window (ACS is a poised 
system & requires DOM approval for >24hours outage 
or to take it out of service). 
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Adverse Condition Barrier(s) that should 
have precluded 


Condition 


How the Barrier Failed Why(s) the Barrier Failed 


Delay to TRF re-start 
due to ACS project 16-
38401 delays 


Inadequate TRF 
maintenance procedure 


TRF maintenance procedure 
NK38-MMI-39500-10001 lacked 
details about minimum 
clearances & tolerances i.e. 
baffle end plate projection 


TRF was aware of legacy internal interferences in Fan 
1 issues since 1990  between the impellers and end 
baffle plate. This legacy interference condition had not 
been addressed by TRF in subsequent revisions  of 
the maintenance procedure to enable re-assembly of 
Fan 1.  Project was not made aware of the legacy 
interference issue by TRF, during detailed design or 
installation planning. 


      Engineering 
documentation and 
drawings on length of 
power supply cables  


Project team was informed that 
TRF did not have any 
engineering drawings or 
documents on the fan motors or 
power supply cables  


Lack of documentation and drawings 


      Directed Change from 
TRF 


The postponement of ACS 
maintenance window within the 
TRF T1301 outage reduced the 
schedule float for the ACS 
modification and extended the 
overall outage duration.  


TRF wanted to minimize ACS unavailability by having 
LPSW tie-in work and TRF ACS work executed during 
the same TRF maintenance window (ACS is a poised 
system & requires DOM approval for >24hours outage 
or to take it out of service). 


                       


                        


 
 


Filed: 2021-06-28, EB-2020-0290, Exhibit L-D2-02-AMPCO-079, Attachment 100, Page 1 of 1



213760

Rectangle









