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June 3, 2021 

Karen Sweet 
Customer & Market Insights 
Enbridge Gas Inc. 

RE: Customer Engagement – Phase One Statement of Work 

Dear Karen, 

On behalf of Innovative Research Group Inc. (INNOVATIVE), I would like to thank you for the 
opportunity to work with Enbridge Gas Inc. (Enbridge) to conduct Phase One of the 2024 Rate 
Rebasing Customer Engagement. 

As per our discussions, INNOVATIVE is being engaged to conduct a study as per the Terms of 
Project on the following page. 

Once you have signed and returned this Statement of Work, INNOVATIVE will commence the work 
on this project. 

We are looking forward to working with you. Once you have reviewed this letter, please sign and 
return to my attention.  If you have any questions, please feel free to contact me at 416-642-6341. 

Yours truly, 

Susan Oakes 
Vice President 
Innovative Research Group Inc. 
56 The Esplanade, Suite 310 
Toronto, Ontario  M5E 1A7 

E-mail: soakes@innovativeresearch.ca 

INNOVATIVE RESEARCH GROUP INC.  56 The Esplanade, Suite 310, Toronto, ON  M5E 1A7  T: 416 642 6340  F: 416 640 5988  www.innovativeresearch.ca 
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Statement of Work Customer Engagement – Phase One 
Prepared by Innovative Research Group Page 2 of 3 

Qualitative Research 
This is the development phase of the customer engagement program where we give customers an 
opportunity to identify key issues that they feel Enbridge needs to address. 

Online Focus Groups with Residential Customers 

Project Scope: 

• Semi-structured discussions based on a written discussion guide 

• 6-8 participants per session 

• A total of 10 focus groups to provide regional and legacy coverage (see list below) 

• All participants receive a monetary incentive of $100 for participating 

Group Descriptions 

Group Region Number 

LUG North Northern 2 

LUG Central / East Hamilton/Halton, Eastern 2 

LUG South / West 
Windsor/Chatham, London/Sarnia, 
Waterloo/Brantford 

2 

LEG GTA 
Toronto (1), Central West (21) 
Central East (45 and 35) 

2 

LEG Other 
Eastern (65), Niagara (76) 
Central West (53), Central East (47) 

2 

Focus group costs include project management, the finalization of the recruitment screener and 
moderator’s guide, a combination of online and telephone recruitment of all participants, 
incentives, moderating, research consultant support and a report based on the research. 

We will conduct two groups per evening, over a total of five evenings. The cost per evening is 
, bringing the total budget for the focus groups to . 

IDIs with Small and Medium-Large Commercial Customers 

Project Scope: 

• Semi-structured discussions based on a written discussion guide 

• A total of 20 interviews, divided evenly between small and med-lg customers 

• The interviews will also be evenly divided between LUG and LEG customers 

• A charitable donation in the amount of $100 will be made on behalf of each participant 

Costs include project management, the finalization of the recruitment screener and interview guide, 
a combination of online and telephone recruitment of all participants, incentives (charitable 
donations), interviews by senior consultants (Susan Oakes and Julian Garas), and a report based on 
the research. 

The total cost for the in-depth interviews is 

INNOVATIVE RESEARCH GROUP INC.  56 The Esplanade, Suite 310, Toronto, ON  M5E 1A7  T: 416 642 6340  F: 416 640 5988 www.innovativeresearch.ca 
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Prepared by Innovative Research Group Page 3 of 3 

Total Phase One Project Costs 

+ HST 

• Invoice 1 of 2 (50%) upon project commencement 
• Invoice 2 of 2 (50%) upon receipt of final report 
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July 22, 2021 

Karen Sweet 
Customer & Market Insights 
Enbridge Gas Inc. 

RE: Customer Engagement – Phase Two Statement of Work 
[REVISED] 

Dear Karen, 

On behalf of Innovative Research Group Inc. (INNOVATIVE), I would like to thank you for the 
opportunity to work with Enbridge Gas Inc. (Enbridge) to conduct Phase Two of the 2024 Rate 
Rebasing Customer Engagement. 

As per our discussions, INNOVATIVE is being engaged to conduct a study as per the Terms of 
Project on the following page. 

Once you have approved this Statement of Work, INNOVATIVE will commence the work on this 
project. 

We are looking forward to working with you. Once you have reviewed this letter, please send me an 
email with approval to proceed. If you have any questions, please feel free to contact me at 416-
642-6341. 

Yours truly, 

Susan Oakes 
Vice President 
Innovative Research Group Inc. 
56 The Esplanade, Suite 310 
Toronto, Ontario  M5E 1A7 

E-mail: soakes@innovativeresearch.ca 

INNOVATIVE RESEARCH GROUP INC.  56 The Esplanade, Suite 310, Toronto, ON  M5E 1A7  T: 416 642 6340  F: 416 640 5988  www.innovativeresearch.ca 
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October 6, 2021 

Karen Sweet 
Customer & Market Insights 
Enbridge Gas Inc. 

RE: Customer Engagement – Phase Three Statement of Work 

Dear Karen, 

On behalf of Innovative Research Group Inc. (INNOVATIVE), I would like to thank you for the 
opportunity to work with Enbridge Gas Inc. (Enbridge) to conduct Phase Three of the 2024 Rate 
Rebasing Customer Engagement. 

As per our discussions, INNOVATIVE is being engaged to conduct a study as per the Terms of 
Project on the following page. 

Once you have approved this Statement of Work, INNOVATIVE will commence the work on this 
project. 

We are looking forward to working with you. Once you have reviewed this letter, please send me an 
email with approval to proceed. If you have any questions, please feel free to contact me at 416-
642-6341. 

Yours truly, 

Susan Oakes 
Vice President 
Innovative Research Group Inc. 
56 The Esplanade, Suite 310 
Toronto, Ontario  M5E 1A7 

E-mail: soakes@innovativeresearch.ca 
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May 31, 2022 

Karen Sweet 
Customer & Market Insights 
Enbridge Gas Inc. 

RE: Rate Rebasing – Qualitative Customer Engagement 

Dear Karen, 

On behalf of Innovative Research Group Inc. (INNOVATIVE), I would like to thank you for the 
opportunity to work once again with Enbridge Gas Inc. (Enbridge) to conduct an additional round 
of qualitative research as part of the 2024 Rate Rebasing Customer Engagement. 

As per our discussions, INNOVATIVE is being engaged to conduct a study as per the Terms of 
Project on the following page. 

Once you have signed and returned this Statement of Work, INNOVATIVE will commence the work 
on this project. 

We are looking forward to working with you. Once you have reviewed this letter, please sign and 
return to my attention.  If you have any questions, please feel free to contact me at 416-642-6341. 

Yours truly, 

Susan Oakes 
Vice President 
Innovative Research Group Inc. 
56 The Esplanade, Suite 310 
Toronto, Ontario  M5E 1A7 

E-mail: soakes@innovativeresearch.ca 

INNOVATIVE RESEARCH GROUP INC.  56 The Esplanade, Suite 310, Toronto, ON  M5E 1A7  T: 416 642 6340  F: 416 640 5988  www.innovativeresearch.ca 
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Statement of Work Rate Rebasing: Qualitative Customer Engagement 
Prepared by Innovative Research Group Page 2 of 3 

Qualitative Research 
This follow-up round of qualitative research will build on what we learned in all three phases of the 
comprehensive 2024 Rate Rebasing Customer Engagement. The objectives of this round of 
qualitative research will be to: 

• Understand how customer distinguish between fixed and variable costs (incurred by 
Enbridge Gas) of providing service. 

• Further explore how customers think about rate design: 
o What do customers consider as their usage – consider annual vs. daily 
o How to do customers understand the differing costs of being connected to the 

system and cost of system capacity 
o How do customers view the cost of gas – and how do they relate it to the usage 

in their home or business 
• Participants will also be presented with various bill presentment options, including a 

mock-up of a new sample bill. 

Online Focus Groups with Residential Customers 

Project Scope: 

• Semi-structured discussions based on a written discussion guide 

• 6-8 participants per session 

• One evening (two groups) which will serve as a testing phase and will not be included in the 

final report, but will serve instead to finalize stimuli and the moderator’s guide 

• Following the testing and any resulting revisions, a total of 10 online focus groups to 

provide regional coverage (see list below) 

• All participants receive a monetary incentive of $100 for participating 

Group Descriptions 

Group Region Number 

Enbridge Gas GTA 2 

Enbridge Gas Non-GTA 2 
Union Gas South/West 2 

Union Gas Central 2 

Union Gas North/East 2 

When designing the recruitment screeners, additional factors will be taken into consideration both 
to ensure representation across a range of customers, as well as potentially recruiting such that 
certain types of customers are not in the same group. This may included things such as: 

• Screening for Hydro One (primarily non-GTA) or Toronto Hydro (GTA) customers 
• Paper vs ebill customers 
• Level of attention paid to bills 
• Consumption level 

INNOVATIVE RESEARCH GROUP INC.  56 The Esplanade, Suite 310, Toronto, ON  M5E 1A7  T: 416 642 6340  F: 416 640 5988  www.innovativeresearch.ca 

www.innovativeresearch.ca


 
        

       
 

 

 

  
  

 
 

  
   

 

 

  

  

    

   

 
  

 
 

 
   

 

 

 

  
  

 
    

    
 

 

REDACTED  Filed: 2023-03-08 EB-2022-0200 Exhibit I.1.2-CCC-3, Attachment 2, Page 15 of 221
Statement of Work Rate Rebasing: Qualitative Customer Engagement 
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Focus group costs include project management, the finalization of the recruitment screener and 
moderator’s guide, a combination of online and telephone recruitment of all participants, 
incentives, moderating, research consultant support and a report based on the research. 

We will conduct two groups per evening, over a total of five evenings. The cost per evening is 
bringing the total budget for the focus groups to 

IDIs with Small and Medium-Large Commercial Customers 

Project Scope: 

• Semi-structured discussions based on a written discussion guide 

• A total of 20 interviews, divided evenly between small and med-lg customers 

• The interviews will also be evenly divided between EGI and former Union Gas customers 

• A charitable donation in the amount of $100 will be made on behalf of each participant 

Costs include project management, the finalization of the recruitment screener and interview guide, 
a combination of online and telephone recruitment of all participants, incentives (charitable 
donations), interviews by senior consultants, and a report based on the research. 

The total cost for the in-depth interviews is 

Total Project Costs 

Fixed Cost: + HST 

• Invoice 1 of 2 (50%) upon project commencement 
• Invoice 2 of 2 (50%) upon receipt of final report 

Variable Design and Development Cost: The extent to which INNOVATIVE will be involved in 
designing and developing stimulus and other materials to be used during the groups/interviews is 
not known at this point. As such, time spent on such activities will be billed at a rate of per 
hour. 

INNOVATIVE RESEARCH GROUP INC.  56 The Esplanade, Suite 310, Toronto, ON  M5E 1A7  T: 416 642 6340  F: 416 640 5988  www.innovativeresearch.ca 
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1 Introduction 

Posterity Group Consulting Inc. (Posterity Group) is pleased to submit this draft proposal to 
Enbridge Gas Inc. (Enbridge).  We understand senior staff at Enbridge need to consider the financial 
and operational impacts of the range of climate policy related impacts Enbridge could face over the 
next 30 years. Enbridge’s Energy Transition Planning (ETP) project team is working across 
departments (Load Forecasting, Network planning/system planning, Asset Management, Gas 
Supply, Rate and Regulations) to facilitate discussions, collect information, and provide senior 
decision makers with a quantified range of potential planning scenarios. 

This document outlines how Posterity Group will support the Energy Transition Scenario Analysis 
(ETSA) by modeling future load at the granular level of energy end uses, different building types, 
rate classes, and regions, and undertaking scenario analysis to explore several possible economic 
and policy scenarios under which Enbridge may operate in the future. 

We propose a methodology which has successfully been used with FortisBC to undertake scenario 
analyses in support of its Long-Term Gas Resource Plan (LTGRP) filings to the BCUC. Posterity 
Group successfully supported FortisBC using this methodology for its 2017 LTGRP filing and is 
currently engaged in support of their 2022 LTGRP submission. 

In this engagement, Enbridge will be able leverage internal modelling, forecasting and research the 
company is already undertaking (e.g., Enbridge’s load forecast, Enbridge’s hydraulic model ‘Synergi 
Gas’).  Enbridge will also be able to build on previous investments in its: 

• Jurisdictional end-use level dataset developed in support of ongoing DSM planning and 
IRP analysis, and the 

• Power BI user-interface tool currently being developed to support energy efficiency 
planning for both DSM and IRP. 

The approach presented in the following section will involve: 

• Defining critical drivers, characterizing their relational effects, and establishing 
possible ranges and likely probability distribution of these ranges; 

• Building out a more comprehensive end-use level reference case, including adding 
electric end-uses and gas rate classes; 

• Undertaking parametric analysis to understand the effects of each critical driver over 
its range in the forecast period; 

• Undertaking analysis to bound the possible futures, i.e., defining upper and lower 
boundaries to establish a cone of uncertainty; 

• Using visualization via the Power BI user-interface tool to facilitate development of 
‘what if’ planning scenario narratives; and 

• Assessing directional change of critical drivers for each planning scenario, quantifying 
impacts to critical drivers, and undertaking scenario modelling. 

At the end of this engagement Enbridge will have a comprehensive end-use level dataset that 
reflects several possible futures and a user-interface tool that allows decision makers to explore 
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this dataset and distill quantitative impacts (e.g., how gas use and GHG emissions will change) 
under different forecast scenarios. 
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2 Approach 

Our proposed approach involves defining the range of possible future operating environments from 
two perspectives: 

1) An ‘if, then’ bottom up method that identifies critical drivers which could have a meaningful 
influence on gas use in Ontario (e.g., carbon price), defines the relational effects between 
each driver and how gas use is influenced (e.g., carbon price will influence fuel switching via 
price elasticity at the customer level), and the possible range (e.g., $50/tonne -
$200/tonne).  We can then examine the impacts of these drivers varying over their possible 
ranges and use this analysis to define an upper and lower bound. [Work Packages 1 and 2] 

2) A ‘what if’ scenario development method that leverages the ‘if, then’ analysis to explore and 
define plausible future narratives (e.g., 80% GHG reduction by 2050) and quantifies what 
critical drivers look like under these scenarios; allowing each scenario to be modelled at an 
end-use level. [Work Packages 3 and 4] 

Exhibit 1 – Example Output after Completing Both ‘If, Then’ and ‘What If’ Methods 

We recommend completing activities under four work packages: 

 Work Package 1: Characterize Critical Drivers and Finish Developing Reference Case 
 Work Package 2: Parametric Analysis and Boundary Scenario Definitions 
 Work Package 3: Planning Scenario Definitions 
 Work Package 4: Scenario Analysis and Modelling 
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Work Package 1 – Characterize Critical Drivers and Finish Developing Reference Case 
Activity 1.1 – Initiation Meeting 

Objective: Define key critical drivers; Solicit input and direction from Enbridge Energy Transition 
Scenario Analysis (ETSA) team 

Deliverables: Meeting minutes 

The initiation meeting will identify logistical, scheduling and communications issues and protocols 
and will be an opportunity for the consulting team to request specific data and research products.  

The second part of the meeting will involve a working session which will focus on prioritizing 
critical drivers “CDs” and collecting input and context from the Enbridge ETSA team [See Appendix 
A for a list of potential CDs]. We will also identify relevant internal Enbridge stakeholders and 
define agenda items ahead of the discovery sessions described in Activity 1.2. 

Activity 1.2 – Discovery Sessions 

Objective: Meet with Enbridge staff to identify relevant internal data and research, discuss relational 
effects and solicit input on reasonable ranges (and likely probability distribution of these ranges) for 
each of the key critical drivers. 

Deliverables: Meeting minutes 

Under this activity, a series of discovery meetings (1-2 hours each) will be held with Enbridge staff 
across different departments to solicit input and identify relevant internal data sources (e.g., 
information on RNG, Hydrogen research and forecasts).These may include: 

• Network Planning/IRP 
• Load Forecast (and load forecast inputs), 
• Gas Supply Planning 
• Renewable Gases forecasting (staff familiar with RNG and Hydrogen), 
• Carbon Capture & Storage, 
• Transportation or other load growth 
• Codes/Standards/Government Relations 
• Carbon Pricing 
• Revenue Requirements/Rate Impacts 

*If Enbridge can do most of this work, PG effort can be scaled back, but not completely.  At a minimum, 
effort needed to provide direction on what input is required and to review and process outputs (~ 16 
hours). 

Activity 1.3 – Identify & Collect Additional Data Sources, Finalize Critical Driver Assumption Tables 

Objective: Compile a complete characterization of key critical drivers, with details on relational effects, 
possible ranges, and the likely probability distribution of these ranges (e.g., are they normally 
distributed?). 

Deliverables: Critical Driver Assumption Tables 
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We will work with the Enbridge ETSA team to follow up and collect information discussed during 
the discovery sessions. If forecasts for certain drivers do not exist (e.g., RNG potential and cost 
points), Posterity Group can help advise on reasonable ranges. 

We will also work with Enbridge to facilitate access to relevant external data sources. For example: 

• Permission to use data from Posterity Group’s 2017 MOECC study; and 

• Permission to use IESO APS data, so that end-use fuel share components can be built 
out and be aligned with APS. 

Activity 1.4 – Finish Developing Reference Case 

Objective: Build out a more comprehensive end-use level reference case, including adding electric end-
uses and gas rate classes 

Deliverables: More comprehensive reference case dataset (to be provided under Work Packages 2 
and 4) 

During this activity we will build-out additional elements of the reference case in Enbridge’s 
existing end-use model.  For example, the current model does not include electricity or other fuel 
use (or gas fuel shares) so effort will be required to determine the scale of potential for switching 
from electricity (or other fuels) to/from gas. 

We also plan to add gas rate classes at this point to enhance future functionality of the model (e.g., 
introducing rate classes will be important for assessing rate impacts of forecasted gas use changes).  

Work Package 2 – Parametric Analysis and Boundary Scenario Definitions 
Activity 2.1 – Parametric Analyses 

Objective: Understand the effects of each critical driver over its range in the forecast period 

Deliverable: Inputs to Activity 2.2 deliverable 

A parametric analysis will be undertaken for each critical driver of interest to understand the 
effects of each critical driver over its range in the forecast period. This activity will include analysis 
against the reference case. 

The output of this parametric analysis will be represented as a set of functions describing how 
volume and peak is affected by each critical driver over its range.  

Activity 2.2 – Boundary Scenario Definitions 

Objective: Bound the possible futures, i.e., defining upper and lower boundaries to establish a cone of 
uncertainty. 

Deliverable: Planning dataset (including reference case outputs, upper and lower boundary 
scenarios, and critical driver sensitivity outputs) 

Subject to discussion with Enbridge, this activity could involve conducting stochastic (i.e., 
probabilistic) simulation using the probability distributions assigned to the critical drivers.  We 
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plan to vary the 5 most impactful critical drivers, while holding all others constant.  The outcome of 
this simulation will allow us to define upper and lower bounds to the forecast. 

Exhibit 2 – Stochastic Simulation Example 

Activity 2.3 – Update User-Interface Tool 

Objective: Provide intuitive access to the planning dataset and present information in an actionable 
format 

Deliverable: Updated Power BI user-interface to support Work Package 3 planning session 

This activity involves updating the Power BI user-interface tool currently being developed to 
support DSM and IRP planning. This tool will allow Enbridge users to interact with the detailed 
modelled planning data set and quickly explore the impact of changing one or several critical 
drivers over a planning period. Users will be able to adjust ‘sliders’ to see the effects of varying 
different critical drivers and see how outcomes compare to the reference case, and where they are 
positioned relative to the upper and lower boundaries. 

Work Package 3 – Planning Scenario Definitions 
Activity 3.1 – Planning Session to Develop Scenario Narratives 

Objective: Define planning scenario narratives 

Deliverable: Scenario narratives and instructions on directional change of critical drivers 
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Under this activity, the consulting team will facilitate a workshop with Enbridge stakeholders to 
define a set of ‘what if’ planning scenarios; first via narrative, then in relation to the directional 
change in each of the critical drivers. This activity will have three parts: 

Part 1 - Pre-planning session preparation 

The objective of part one is to develop strawman planning scenario descriptions 

Ahead of the planning session, we will solicit input from the Enbridge ETSA team and additional 
company stakeholders to draft strawman scenario descriptions.  We have budgeted for 3 planning 
scenarios, which could potentially include: 

 A consensus scenario that describes what Enbridge “thinks will happen”, 
 An aggressive decarbonization scenario (e.g., 80% GHG reduction by 2050), and 
 A utility decentralization scenario with rapid technological disruption, lower electric prices, 

the advent of smart cities and clean tech.  

We imagine some of the thinking that went into the MaRs scenario work may be useful inputs to 
consider when developing these scenarios along with many other key thinking and work products 
for recent filings, etc.  

Part 2 - Planning session 

The objective of Part 2 is to finalize planning scenario narratives. 

The planning session will be aided by the strawman scenario descriptions and by the user-interface 
tool developed in Work Package 2.  

We will structure the planning session to provide attendees an overview of the critical drivers and 
their impacts, introduce the reference case and upper and lower boundaries, and then table the 
‘what if’ planning scenarios for discussion. 

We will discuss critical drivers relative to each planning scenario and session stakeholders will be 
able to adjust critical drivers across their range to see the impacts on the planning forecast. 

Part 3 - Post-planning session investigation and input 

The objective of Part 3 is to collect input on directional change and magnitude of change for each 
critical driver under each planning scenario. 

As a following up to the session, we will provide instructions for users to navigate the user-
interface tool to explore each planning scenario narrative and record their input on critical driver 
changes. We hope to solicit input from planning session attendees, as well as additional key 
stakeholder at Enbridge who were not able to attend the session. The goal is to have input from a 
large enough group of Enbridge stakeholders to leverage the benefits of ‘crowd forecasting’ to 
establish consensus on the direction of change (and the magnitude of this change) for each critical 
driver for each planning scenario. 

Activity 3.1a – External Stakeholders - Develop Scenario Narratives 

Objective: OPTIONAL ACTIVITY - Define external stakeholder-driven scenario narratives 
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Deliverable: Scenario narratives and instructions on directional change of critical drivers 

Under this activity, the consulting team will facilitate a workshop with Enbridge’s external 
stakeholders to define ‘what if’ planning scenarios that incorporate external stakeholder views and 
input. This process can provide value in two ways: 

• A more robust analysis can be developed by drawing on external knowledge and 
expertise, and 

• Enbridge is given the opportunity to discuss ETP issues constructively with external 
stakeholders in an informal forum rather than as part of a regulatory proceeding. In 
Posterity Group’s experience, this approach has often led to fewer, and more focused 
intervenor requests in subsequent regulatory filings. 

This activity will be structured similarly to Activity 3.1, step 2. We anticipate using much of the 
same material and process to deliver an external-facing workshop to define scenarios, first via 
narrative; then in relation to the directional change in each of the CDs. 

For the purposes of this proposal, we assume outputs from this session will inform ‘Part 3’ of the 
internal process outlined above (i.e., external input will ultimately inform the three internal 
planning scenarios). 

Activity 3.2 – Develop Input Assumptions for Planning Scenarios 

Objective: Define input assumptions for each planning scenario based on outputs of Activity 3.1 

Deliverable: Scenario input assumption tables 

We will review and collate findings from Activity 3.1 and draft a set of input assumptions for each 
planning scenario. The draft assumption tables will be circulated to the Enbridge ETSA team for 
review and input before finalizing.  

Work Package 4 – Scenario Analysis and Modelling 
Activity 4.1 – Scenario Modelling 

Objective: Provide a comprehensive end-use level dataset that reflects several possible futures and a 
user-interface tool that allows decision makers to explore this dataset and distill quantitative impacts 
(e.g., how gas use and GHG emissions will change) under different forecast scenarios 

Deliverable: Complete planning dataset (including reference case outputs, upper and lower boundary 
scenarios, critical driver sensitivity outputs, and planning scenarios); Updated Power BI user-interface 

We will undertake detailed modelling of the defined planning scenarios, each representing a 
potential “future world” under which Enbridge would deliver services. The parametric analyses 
outputs developed under Work Package 2 and the input assumption developed under Work 
Package 3 will be used as inputs to model analyses for each of the planning scenarios. 

The user interface tool will be updated as part of this activity to enable exploration of the future 
planning scenarios.  

Activity 4.2 – Review Scenario Results with Enbridge and Revise 
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Objective: Assess the degree of variation of results, and ground truth modelled impacts 

Deliverable: Revised planning dataset and User-interface 

This activity is proposed because we understand producing scenario results can sometimes 
necessitate iteration.  During this step we will review modelled results with the Enbridge ETSA 
team with two objectives: 

 To assess whether the degree of variation in the results is sufficient to explore the desired 
range of outcomes, and 

 To ‘ground truth’ the modelled impacts with respect to required actions in the physical 
world (e.g., rate of efficient new construction).  

This activity is included as an explicit step for review and iteration. 
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3 Schedule 

We propose the following milestone schedule: 

Exhibit 3 – Milestone Schedule 

Work Package Work Package Timelines Activity Completion 
Dates 

1 – Characterize Critical Drivers and Finish Mid July – A1.1 Late Jul 
Developing Reference Case Early September 

A1.2 Early Aug 

A1.3 Mid Aug 

A1.4 Early Sep 

2 – Parametric Analysis and Boundary Mid September – A2.1 Early Oct 
Scenario Definitions Late October 

A2.2 Mid Oct 

A2.3 Late Oct 

3 – Planning Scenario Definitions Early November – A3.1 Late Nov 
Early December 

A3.2 Early Dec 

4 – Scenario Analysis and Modelling Mid December – A4.1 Mid Jan 
Early Feb 

A4.2 Early Feb 
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Appendix A Possible Critical Drivers 
Exhibit 5 identifies 16 possible critical drivers (CDs). 

Exhibit 6 – Potential Critical Drivers for Analysis & Inclusion in Scenario Analyses 

# Critical Driver Source Comments Mode of Operation 

Carbon price Range defined by 
Enbridge/PG 

Potential for multiple discrete trajectories. Price driver – fuel switching via 

Note that current model does not include 
elasticity at the customer level 

electricity or other fuel use (or gas fuel shares) so 
significant effort would be required to determine 
the scale of potential for switching from electricity 
(or other fuels) to/from gas based on additional 
carbon price. 

2 Natural gas 
price 

Range defined by Enbridge Note that current model does not include 
electricity or other fuel use (or gas fuel shares) so 
significant effort would be required to determine 
the scale of potential for switching from electricity 
(or other fuels) to/from gas based on commodity 
price. 

Price driver – fuel switching via 
elasticity at the customer level 

3 Renewable 
Natural Gas 
supply 

Enbridge, based on 
internal (and perhaps 
external) stakeholder input 

Potential for multiple discrete trajectories Fuel switching: defined level of 
displacement of natural gas at the 
system level, possibly policy-driven 
via clean fuel standards. 

4 RNG cost Enbridge, based on 
internal (and perhaps 
external) stakeholder input 

Potential for multiple discrete trajectories Exogenous – assume RNG cost 
based on external Enbridge 
forecasts. 
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# 

5 

Critical Driver 

Hydrogen 
supply 

Source 

Enbridge, based on 
internal (and perhaps 
external) stakeholder input 

Comments 

Potential for multiple discrete trajectories 

Mode of Operation 

Fuel switching: defined level of 
displacement of natural gas at the 
system level, possibly policy-driven 
via clean fuel standards. 

6 

7 

8 

9 

10 

Hydrogen cost 

Customer 
growth 

Natural Gas 
Transportation 
demand 

Fuel switching 

Climate 
change 
impacts 

Enbridge, based on 
internal (and perhaps 
external) stakeholder input 

Enbridge 

Enbridge, based on 
internal (and perhaps 
external) stakeholder input 

Enbridge or Enbridge/PG, 
based on internal (and 
perhaps external) 
stakeholder input 

PG to provide HDD/CDD 
estimates over study 
period 

Potential for multiple discrete trajectories 

Potential for regional variation at the municipal 
level. (May require ability to hold customer 
numbers constant after specific years in specific 
regions) 

Customer segment definition would be required. 

Potential for multiple discrete trajectories. 

Note that current model does not include 
Electricity use, so some effort would be required to 
determine scale of potential for switching from 
Electricity to Gas. 

Potential for multiple discrete trajectories. 

Exogenous – assume H2 cost based 
on external Enbridge forecast. 

Account growth 

Defined level of fuel switching (from 
traditional transportation fuels). 
Addition of natural gas load in 
specific regions 

Policy Driver – Defined level of fuel 
switching: displacement of natural 
gas in specific regions, with the 
ability to vary input by sector. 

Price driver – fuel switching via 
elasticity at the customer level 

Treat as an exogenous driver: 
Examine effect of alternate HDD 
regimes on key scenarios. 
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# Critical Driver Source Comments Mode of Operation 

11 Carbon 
capture 
impacts 

Enbridge or Enbridge/PG, 
based on internal (and 
perhaps external) 
stakeholder input 

Multiple discrete trajectories Fuel switching: defined level of 
displacement of natural gas by 
“carbon captured natural gas” at the 
system or equipment level 

12 Carbon 
capture costs 

Enbridge, based on 
internal (and perhaps 
external) stakeholder input 

Multiple discrete trajectories Price driver – fuel switching via 
elasticity at the customer level 

13 Price elasticity Reference long-run price 
elasticity values developed 
by Posterity 

Investigate at effects within a price elasticity 
range. 

Treat as an exogenous driver: 
Examine effect of moving elasticity 
over its range on key scenarios. 

14 New 
construction 
codes 

Enbridge internal expertise 
& PG input to translate 
government statements 
into model inputs 

Model how code impacts annual demand and the 
potential for running DSM programs. 

Develop as a DSM scenario, or as an 
alternate baseline. 

15 Retrofit codes Enbridge internal expertise 
& PG input to translate 
government statements 
into model inputs 

Model how code impacts annual demand and the 
potential for running DSM programs. 

Develop as a DSM scenario, or as an 
alternate baseline. 

16 Appliance 
standards 

Enbridge/ PG Model how standard impacts annual demand and 
the potential for running DSM programs. 

Develop as a DSM scenario, or as an 
alternate baseline. 
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ETSA – Additional Hours Proposal 
Project: Energy Transition Scenario Analysis (ETSA) 
Re: Additional hours required to help assemble data and fill data gaps 
Submitted to: Enbridge 
Submitted by: Posterity Group 
Date Submitted: 16 November 2020 

1 Introduction & Background 
Posterity Group (PG) and Enbridge (EGI) recently conducted Discovery Sessions for the ETSA project and 
are now preparing to undertake parametric analysis for each of the Critical Drivers (CDs). Although the 
EGI project team is working hard to collect and prepare data related to the CDs, we have realized we 
underestimated the amount of time and effort required to finalize the CD data. We apologize that the 
effort to assemble data was underestimated in the original proposal. 

Value and outcomes for Enbridge 

An investment of additional time now will: 

 Allow the PG team to provide the support required at this important phase of the project to help 
establish internal frameworks for thinking about long term planning and processes to collect and 
aggregate data. This investment will be valuable to EGI in future planning cycles. 

 Reduce the risk of data and important information being missed or incorrectly used, resulting in 
a better planning dataset and possibly less re-work required later. 

 Ensure we do not run out of hours later in the project. We want to make sure budgeted hours 
for future tasks are available so that we can successfully complete the project. 

Request for additional hours 

We are requesting additional hours to allow our team to: 

1) Support EGI in its internal process of collecting CD input data. Guided by our recent work with 
FortisBC (who is going through their 3rd end-use based long-term resource planning cycle), we 
underestimated the support EGI requires. 

2) Undertake research to fill data gaps. We did not budget specific effort to undertake 
independent research to fill CD data gaps (e.g., long-term price elasticity literature review 
research). The effort to undertake this research is less than we have incurred for similar work 
with other clients thanks to the expertise we have already established. 

3) Adapt CD data provided by EGI and facilitate iterative consultations with EGI to finalize. We did 
not account for differences in data and approaches between legacy UG and EGD. We also 
overlooked the extent to which we need to extrapolate, fill data gaps, and propose assumptions 
regarding potential upper and lower scenario planning bounds (in our work with FortisBC, they 
have typically undertaken this effort internally). 
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ETSA – Reference Case Calibration Proposal 
Project: Energy Transition Scenario Analysis (ETSA) 
Re: Additional effort required to calibrate reference case to updated data 
Submitted to: Sophear Net, Enbridge 
Submitted by: Posterity Group 
Date Submitted: 20 November 2020 

1 Introduction & Background 
The reference case being used for the ETSA project is based on the one developed for the recently 
completed APS (but includes some modifications made through our work supporting DSM planning and 
IRP activities). We understand Enbridge (EGI) has more recent base year and forecast data available.  If 
EGI wants the ETSA project to reflect this updated information we could calibrate the APS reference 
case to align with EGI’s recent data more closely; however, effort for this has not been scoped. 

We would need direction very shortly if EGI wanted to make this update to avoid costly re-work (the 
reference case ideally needs to be updated before we can finalize parametric analysis and start scenario 
development activities). 

Value for Enbridge 

We understand EGI has an updated forecast that is using 2019 as the base year and includes an updated 
10-year reference case trajectory. 

Aligning the ETSA reference case with this updated information will allow ETSA scenarios to be 
compared to the most recent complete year of data and forecast. This means that changes to critical 
drivers will be more intuitive to EGI team members because alternate scenarios will be anchored around 
current base year data and an updated forecast trajectory. 

It also improves the credibility of the outputs.  For example, using the APS reference case assumptions 
entails a certain degree of risk; not all APS reference case assumptions make sense anymore, and some 
base year assumptions are unclear and difficult to trace. 

Considerations for Enbridge 

If moving to a 2019 base year and updated forecast trajectory, EGI needs to consider a couple elements: 

 The ETSA project will be using base year and reference case numbers that differ from the DSM 
planning group (which is using the APS reference case); EGI needs to decide internally whether 
this is something that is acceptable. 

 Whether EGI still wants to maintain a fully granular APS reference case for the ETSA project 
(2017 Base Year and forecast, with rate class and account information). 

2 Proposed approach 

We do not recommend undertaking a full, comprehensive update to the reference case; this is an 
extensive undertaking which we do not think is a good investment for EGI right now. Instead, a full 
update to the reference case should ideally be timed to support the next ETSA and APS planning cycles. 

The simplified approach we recommend involves: 
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 Calibrating the APS 2019 consumption numbers so that they align with 2019 normalized actuals; 
essentially a step function change in the model, moving from a 2017 to a 2019 base year. 

 Updating the APS reference case growth assumptions (2020-2038) to align with the EGI’s 
updated 10-year forecast. In other words, adjusting the trajectory of the reference case to 
match EGI’s current outlook. 

What APS assumptions and structure would need to be maintained? 

 Assumption about end use share. I.e., the % of gas that goes to each end use within each 
segment (except for industrial and large volume HVAC assumptions, which we are fixing). 

 Sector segmentation structure.  For example, to avoid significant additional effort, we need to 
maintain APS segment categories so that APS analysis outputs are still applicable. 

 Similarly, assumptions about equipment/measure saturation will not be adjusted (nothing 
beyond what we have already adjusted for DSM planning purposes). 

 Electricity end-use assumptions. 

What are the impacts to the CD parametric analysis? 

 We will need a full list of assumption that went into the updated 10-year forecast so that it is 
clear what CD assumption have changed between 2018 and 2020. 

 This will be important because CD parametric analysis will be modelling the delta between a 
future CD assumption and the assumption embedded in the reference case. 

3 Reference Case Calibration Activities 
To calibrate the reference case to 2019 data, we would undertake two activities. 

Activity 1.6.1 – Calibrate to 2019 actual data 

 Calibrate 2019 APS data using 2019 normalized actuals for each sector, by segment and by rate 
zone 

 Discuss data inconsistencies with EGI, if required, and iterate calibration. 

Outcome: ETSA scenarios can be compared to the most recent complete year of data; More credible 
outputs. 

Activity 1.6.2 – Update reference case growth assumptions 

 Update the APS reference case growth assumptions (2020-2038) to align with the EGI’s updated 
10-year forecast.  This includes updating the account growth and consumption growth for each 
sector, by segment and rate zone and extrapolating trend out to 2038. 

 Discuss data inconsistencies with EGI, if required, and iterate calibration. 
 We will require from EGI a full list of assumptions embedded in 10-year forecast, including but 

not limited to assumptions on codes and standards, gas price, carbon price, price driven fuel 
switching, and DSM. 

 We will also need to understand if growth assumption should flatline (rather than continuing on 
the same trajectory) beyond the 10 year forecast for any of the segments-rate zone 
combinations. 

Outcome: More intuitive critical drive modelling outputs because alternate scenarios will be anchored 
around current base year data and an updated forecast trajectory; More credible outputs. 
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Energy Transition Scenario Analysis project 
Workplan & Schedule Revision 

Project: Energy Transition Scenario Analysis 
Re: Request to end the project by May 31, 2021 
Submitted to: Jennifer Murphy and Cora Carriveau, Enbridge 
Date Submitted: Revised 19 February 2021 

1 Introduction & Background 

We understand EGI would like to complete the project early because the current project completion date of June 30 is out of sync with internal 
needs.  We believe we can complete the project a month earlier (May 31) by making workplan adjustments and revising the project budget. 

Value for Enbridge 

Finalizing the project sooner will allow EGI to incorporate project outputs in their internal planning processes. It should also reduce the risk of 
additional budget overruns. 

Areas of Opportunity 

We reviewed each active and upcoming project work package for opportunities to accelerate the project schedule without compromising the 
deliverables. We identified five areas of opportunity: 

1) ETSA team (PG, EGI) to commit to timelines for providing feedback and information [Additional Budget Required? No] 

 Moving forward, we should be screening issues, questions, and items flagged for input to assess whether they have a material 
impact on the project outcomes, including whether input/feedback is on the critical path.  Priority issues require deadlines for 
feedback and turn-around. 

2) Support to address unbudgeted effort [Additional Budget Required? Ideally] 

 The project is currently tracking over budget, largely due to additional time required in work package (WP) #1 for the initiation 
meetings, discovery sessions, and defining and developing critical driver (CD) inputs. 

 This unbudgeted effort was important to help the EGI ETSA team build awareness about the scenario planning process and invest in 
its internal capacity to understand critical drivers and identify key input assumptions across the company 
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 In hindsight, we underestimated the time required to work with EGI to accomplish these activities largely because our budget 
estimate was guided by recent projects with FortisBC, who has already gone through several planning cycles 

 The budget overrun is larger than we would like, but we acknowledge Posterity Group should share part of this risk 
 We would like to request EGI consider adding budget to cover a portion of this overrun; any additional budget will be applied to the 

remaining project activities and will allow Posterity Group to complete the project with an improved budget outcome. 

3) Remove external stakeholder activities from WP3 [Additional Budget Required?  No, budget reduction] 

 After discussion with Enbridge, we should decide whether external stakeholder tasks are required and if effort can be redeployed. 
Omitting activities 3.1a and 3.2a from the schedule will shorten the timeline for WP3 and reduce the risk of further schedule slip. 

 Budget for these external stakeholder activities can be redeployed.  The additional budget can support the scenario planning 
exercise, which we hope will ensure the subsequent tasks of scenario analysis and modelling can be conducted very efficiently. 

4) Start WP3 now to complete WP3 sooner [Additional Budget Required? Yes] 

 Initiate WP3 now so that we start working on the scenario narratives in parallel to WP2. We suggest having a draft of the scenario 
narratives and qualitative input assumptions in mid-March and finalize them using the results of WP2 in late March. 

 We propose adding budget to cover additional effort in February and beginning of March.  This effort will focus on facilitating a 
constructive planning session and streamlining post-planning input. 

5) Reduce need for revisions in WP4 [Additional Budget Required? No] 

 To meet a May 31 deadline, we are assuming revisions to the scenarios will be minimal, or perhaps not even required, due to time 
invested in the preceding work packages. 

The following sections provide a summary of the current workplan, our proposed adjustments to accelerate the project timeline, and the 
estimated additional level of effort. 
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3 Revised Workplan & Schedule 

We have reviewed each active and upcoming project work package for opportunities to accelerate the project schedule without compromising 
the deliverables: 

All Work Packages 

• Screen issues, questions, and items flagged for input to assess whether they have a material impact on the project outcomes, 
including whether input/feedback is on the critical path. 

o For priority issues, ETSA team to commit to timelines for providing feedback and information. 

• Ensure sufficient budget is available to complete remaining activities. 

o WP1 is currently over budget, largely due to additional time required for the initiation meetings, discovery sessions, and 
defining and developing CD inputs. 

o We propose adding budget to ensure sufficient effort is available for the remaining project activities. 

Work Package 2 – Parametric Analysis & Boundary Definitions 

• We do not think it is feasible to accelerate WP2. The tasks in this work package are time intensive and are very difficult to 
accelerate without jeopardizing project outcomes. 

Work Package 3 – Scenario Definitions 

• We believe we can accelerate WP3 so that is starts mid-February and ends in late March: 

o Initiate WP3 now so that we start working on the scenario narratives in parallel to WP2. We suggest having a draft of the 
scenario narratives and qualitative input assumptions in early March and finalize them using the results of WP2 in late March. 

o We’d like to discuss how to we can update our approach for WP3. The objectives are: 

 Capitalize on the time window between mid-February and completion of WP2 to facilitate scenario narrative 
discussions and strategies with Enbridge [Activity 3.1.1] 

 Hold a constructive planning session as soon as WP2 is complete (i.e., as soon as the parametric analysis and 
slider tool are ready) [Activity 3.1.2] 
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 Streamline post-planning session feedback and input to arrive at a final set of scenario definitions and 
qualitative input assumptions. [Activity 3.1.3] 

o After discussion with Enbridge, we should decide whether external stakeholder tasks are required and if effort can be 
redeployed. Omitting tasks 3.1a and 3.2a from the schedule will shorten the timeline for WP3 and reduce the risk of further 
schedule slip. 

• Posterity Group to work with EGI to agree on a revised approach for WP3; the goal is to initiate work package activities as soon as 
possible, streamline stakeholder input, and minimize rework in WP4. 

Work Package 4 – Scenario Analysis and Modelling 

• We think we can slightly reduce length of WP4 so that the project can be completed by May 31st. 

o The main opportunity for reducing the timeline is in Activity 4.2 (reviewing and revising scenario modelling outputs). We 
expect the comprehensive feedback and input provided in the preceding work packages (WP1, WP2, and WP3) will ensure the 
scenario results are robust and will facilitate a shortened review and revision timeline. 

o We also propose redeploying effort from Activity 4.2 to Activity 4.1, to ensure draft results align with the intentions 
documented in WP3. 

o To meet a May 31 deadline, we are assuming revisions to the scenarios will be minimal, or not necessary. 

• Rerunning the scenarios is time intensive and is difficult to accelerate due to the complexity of the model and size of the datasets. 
There is a minimum level of effort to make one adjustment because revisions to one aspect of a scenario typically have cascading 
effects in the model. If revisions are required, we will need to carefully discuss and agree on a complete list of revisions required 
prior to re-running the scenario models. 

Revised Schedule 

These suggested revisions result in the revised schedule presented in Figure 2 and Table 2 below. 
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Level of Effort Estimate: Rebasing Support 
Project: Energy Transition Scenario Analysis (ETSA) 
Re: Estimated level of effort to facilitate using ETSA outputs for the rebasing application 
Submitted to: Jennifer Murphy and Cora Carriveau, Enbridge 
Submitted by: Alex Tiessen & Erika Aruja, Posterity Group 
Version: 1 
Date Submitted: 30 July 2021 

The memo provides details on the additional effort and budget associated with supporting EGI with its 
rebasing application. 

1 Scope of Work: Supporting EGI’s Rebasing Application 

As of July 15th, the ETSA project has gone over budget by 140 hours ($28,000): 

 A component of this budget overrun is attributed to support Posterity provided to facilitate the 
use of ETSA scenario outputs by EGI’s load forecasting group in their preparation for the 
upcoming rebasing application 

 The project charter had not originally anticipated direct use of ETSA scenario outputs in EGI’s 
rebasing application 

 Additional effort was required to: 
o respond to inquiries, 
o participate in meetings, 
o enhance reporting outputs, and 
o revisit previous decisions made on critical drivers, scenario inputs, and base year and 

reference case calibration 

2 Level of Effort & Budget: Supporting EGI’s Rebasing Application 

Exhibit 2 presents an estimate of the hours spent by the Posterity team between June 14 and July 15 in 
support of the rebasing application. 

Exhibit 1 – Estimated Effort and Cost for Rebasing Application Support 

Activity Hours Cost 
Supporting EGI’s Rebasing Application 
TOTAL 
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2 Schedule: Scenario Adjustments 

The proposed schedule incorporates the following: 

• Time to rerun the DSM budget solver model which takes several days of elapsed time. 

• Time to incorporate final comments on the ETSA study report and PowerBI dashboard 

• Summer vacation schedules (which may cause our team to take a bit longer to finish some 
activities). 

Exhibit 1 – Proposed Schedule 

Activity Completion Timeline 
Adjust model input assumptions 1 weeks after project initiation 
Re-run the two scenarios 4 weeks after project initiation 
QC output 5 weeks after project initiation 
Update the study report and PowerBI dashboard 5 weeks after project initiation 
Review with EGI and answer questions 6 weeks after project initiation 
Submit final deliverables 6 weeks after project initiation 

3 Level of Effort & Budget: Scenario Adjustments 

Exhibit 2 presents a level of effort estimate and associated budget to complete the proposed scenario 
adjustments. 

Exhibit 2 – Estimated Effort and Cost for Scenario Adjustments 

Activity Hours Cost 
Adjust model input assumptions 
Re-run the two scenarios 
QC output 
Update the study report and PowerBI dashboard 
Review with EGI and answer questions 
Edit and submit final deliverables 
TOTAL 



 

 
 

 
 

 
 

 

 

  

 
    

  

 
   

  
   

 
 

   
 

 

  

   
    

 
 

        
         

    
  

  
  

  
   

 
 

  

  

     

REDACTED  Filed: 2023-03-08 EB-2022-0200 Exhibit I.1.2-CCC-3, Attachment 2, Page 65 of 221

July 20, 2021 

Heidi Steinberg Laxton
Project Manager 
heidi.steinberglaxton@enbridge.com 
Jennifer Murphy
Project Lead 
jennifer.murphy@enbridge.com 
Enbridge Gas Inc. (EGI) 

Subject: Decarbonization Pathways Study 

Dear Heidi & Jennifer, 

With Enbridge Gas Inc. (EGI) currently preparing for a key rate rebasing period (2024-2028) and 
the continued policy narrative challenging the economy to address climate change, Ontario’s 
integrated energy system is reaching a critical juncture. Energy systems are currently 
undergoing massive transformation in the ways that energy is generated, delivered, and 
consumed. The transformation is driven by a need to decarbonize systems and maintain 
resilient operations. Many advocacy groups and jurisdictional governments are promoting 
aggressive electrification of the energy system as an ideal solution to meet climate change 
targets. However, this position is largely unsupported by data on the feasibility and cost 
effectiveness. 

Guidehouse is pleased to provide this proposal to EGI to provide a Decarbonization Pathways 
Study. We recognize that delivery of a decarbonized energy system requires a change to the 
commercial and regulatory structures governing the distribution sector. Policy and regulatory 
structure should provide a fair return for assets that serve the public’s interest while supporting 
Canadian and Ontario government goals. These structures should also embrace mechanisms to 
mitigate risks associated with decarbonization. Specific and measurable guidelines are needed 
for utilities to demonstrate their assets complement the future energy system. This study will 
utilize our Low Carbon Pathways tools and analysis process to provide insights to inform 
internal planning efforts and educate external stakeholders, as necessary. 

Our proposal highlights the extensive experience we have gained supporting the energy sector, 
including: utility companies, NGOs, and governments, with low carbon pathways analysis and 
GHG mitigation strategies. This proposal summarizes our tested approach that will support EGI 
with this very important work for the province of Ontario. The study will inform internal energy 
transition planning efforts related to, but not limited to, rebasing regulatory proceedings, scope 3 
emission reduction targets, the Energy Transition Scenario Analysis (ETSA) project, and 
Integrated Resource Planning (IRP) work (i.e. the consideration of non-pipe solutions as 
alternatives instead of traditional infrastructure). The Study will also provide EGI with supporting 
material, including robust and defensible quantification of costs and benefits, to educate 
government, regulators and external stakeholders who are making energy transition decisions. 

The key objectives of the project are to: 

• Develop a robust comparative analysis of two decarbonization scenarios for the Ontario 
economy, including one focused on electrification-based mitigation strategies and one 
adopting a diversified, optimized low carbon fuels approach. 

• Analyse the societal cost impacts of each decarbonization scenario. 

mailto:jennifer.murphy@enbridge.com
mailto:heidi.steinberglaxton@enbridge.com
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• Examine the feasibility of decarbonization pathways and uncover a defendable and 
balanced policy narrative that supports provincial GHG reduction goals, manages costs for 
ratepayers and consumers and builds a narrative for EGI to communicate the role for clean 
fuels in a decarbonized future. 

Guidehouse is uniquely positioned to support EGI with this assignment. The value of our 
approach includes: 

1. Extensive experience with the energy sector and climate change mitigation strategy 
activities of Ontario and jurisdictions across North America, as well as expertise gained 
from our pioneering role in reframing the decarbonization narrative in Europe and British 
Columbia in the context of clean fuels. 

2. A tested database of GHG mitigation technologies and decarbonization initiatives, 
inclusive of feasibility, potential, performance, and cost. For example, Guidehouse has led 
the DSM potentials examination for five provinces over the last several years and manages 
an industry-leading research practice tracking cost and performance data of electrification-
focused clean tech and hydrogen production and storage technology 

3. Recent energy supply and demand modelling projects, providing deep experience with 
provincial data and pre-established projections offering start up and level-setting 
efficiencies 

4. Deep understanding of the Ontario and Canadian climate policy experience, the 
challenges, the opportunities, and lessons learned from narrowly focused, or siloed 
approaches to low carbon policy 

5. Access to core data, models, and cost information to support a rigorous analysis at 
high value for money for EGI. 

As a result of these capabilities and traits, our team is poised and excited to begin the next 
phase of Ontario’s low carbon journey with you. We will deliver impactful and innovative 
thinking, tailored to the unique circumstances of the province and of EGI’s customers. 
Guidehouse is a leading global provider of consulting services to the public and commercial 
markets with broad capabilities in management, technology, and risk consulting. We help clients 
address their toughest challenges with a focus on markets and clients facing transformational 
change, technology-driven innovation and significant regulatory pressure. Across a range of 
advisory, consulting, outsourcing, and technology/analytics services, we help clients create 
scalable, innovative solutions that prepare them for future growth and success. Headquartered 
in Washington DC, the company has more than 10,000 professionals in more than 50 locations. 
Guidehouse is led by seasoned professionals with proven and diverse expertise in traditional 
and emerging technologies, markets and agenda-setting issues driving national and global 
economies. For more information, please visit: www.guidehouse.com. 
Should you have any questions or concerns with this proposal, please contact me at 
647.212.7187, or craig.sabine@guidehouse.com at your convenience. 

Sincerely, 

Craig Sabine, 
Director, Energy Lead Canada 

mailto:craig.sabine@guidehouse.com
www.guidehouse.com
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Proposal for: 

Decarbonization 
Pathways Study 

Submitted by: 

Guidehouse Canada Ltd. 
100 King Street West, Suite 4950 
Toronto, ON  M5X 1B1 

416-956-5008 
guidehouse.com 
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Executive Summary 
The Guidehouse team is ready and immediately available to support EGI with an examination of 
practical decarbonization pathways for the province of Ontario and determine the benefits and 
impacts of a diversified, low carbon fuels strategy to achieve GHG reduction commitments. 
Guidehouse is uniquely positioned to provide EGI with industry-leading analytic capabilities, 
decarbonization thought leadership and utility strategy, as well as access to economy-wide 
models and tools that are necessary to generate robust quantitative analysis of the energy 
system in Ontario. We have a deep understanding of the future role of gas in a decarbonized 
world which informs the appropriate framing for scenarios and guides the analysis, as 
demonstrated in our industry leading Gas for Climate, low carbon 2050 strategic work1. 
We are confident the Guidehouse solution will further empower EGI with innovative and 
practical insights about jurisdictional decarbonization. Our goal is to work with you and provide a 
policy platform from which to build a practical decarbonization roadmap for the province and a 
long-term strategy that cements the sustainability and resiliency of the gas infrastructure 
business. 
Our core team is based in Canada and has delivered multiple provincial and national-level 
analyses of low carbon futures in this country and in Ontario. Our proposed low carbon 
pathways SME (Craig Sabine) has experience in low carbon scenario analysis going back to 
2005; developing one of the first national level assessments of GHG abatement curves and the 
impacts on energy use and process emissions across economic sectors for the National 
Roundtable on the Environment and Economy (NRTEE). Our leadership team are senior, highly 
experienced and have recently conducted extensive analyses in Canada and globally, offering 
insights on the low carbon opportunities for jurisdictions from British Columbia, to Sweden and 
New York, as well as the associated societal cost impacts of decarbonization strategies. 
Our solution leverages our in-house and proprietary Low Carbon Pathways (LCP) model (see 
Figure 1 below), combined with our deep industry knowledge and expertise with electricity and 
natural gas utility systems and related commodity markets. We have developed a powerful 
model to determine key energy flows, regional abatement opportunities and GHG impacts of 
clean energy supply, as well as demand-side GHG mitigation initiatives at the sectoral, sub-
sectoral and end-use levels. Our analytic platforms also enable hourly and coincident energy 
peak capabilities, to ensure that the key energy system impacts are viewed holistically, and real 
costs are captured to better uncover more optimal low carbon and net-zero futures. Our LCP 
model produces a forecast of the costs and benefits of each scenario that can be shared and 
understood by stakeholders including government, the regulator and customers. 
We recently completed a first of its kind analysis to determine the societal costs of low carbon 
pathways, inclusive of peak energy system investment requirements, utility rate impacts and 
stranded asset costs in the province of British Columbia, for FortisBC.2 

1 Gas for Climate: A Path to 2050 Link 
2 Pathways for British Columbia. Link 
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Figure 1. Low Carbon Pathways (LCP) Model Conceptual Design 

Addressing Your Needs 

For EGI, we will deliver an augmented decarbonization analysis of the Ontario energy sector 
that leverages learnings and data from our prior work. Guidehouse offers a tested approach to 
support EGI with this very important work for the province. 
In alignment with many of our past analyses, decarbonization pathway scenarios will be 
developed to determine the GHG and cost impacts and test feasibility of differing approaches 
that are supportive of provincial decarbonization goals. The study will provide EGI with key 
support for internal energy transition planning efforts, including EGI’s critical and current 
rebasing proceeding that will thrust EGI toward the short term 2030 GHG target. Robust 
decarbonization analysis can also support establishment of scope 3 GHG emission reduction 
targets, and Integrated Resource Planning (IRP) work (i.e. the consideration of non-pipe 
solutions as alternatives instead of our traditional infrastructure). 
Our analysis will also offer insight for new regulatory structures and policy mechanisms needed 
to mitigate the risks associated with decarbonization. Specific and measurable guidelines are 
needed now so that utilities can demonstrate their assets complement the future energy system. 
The Guidehouse solution is based on deep collaboration between Guidehouse and EGI, using 
workshops to determine the best data sources and discuss the key factors to consider in 
bounding the clean energy resources (CERs) and initiatives that will be modelled. We will build 
up a profile of CER initiatives and apply them against cross-sectoral energy demand scenarios 
to identify key opportunities to deliver GHG reductions in the economy. 
Transformative CER potentials will be established, as only fully transformative pathways will 
support the achievement of 2050 targets. These transformative potentials will be bounded by 
reasonableness, guided by our experience conducting dozens of similar analyses and having a 
strong feel for the challenges and costs. 
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1. Approach to Scope of Work 
EGI requires an objective analysis of key pathways to Ontario’s carbon neutrality. These 
pathways include both electrification-focused scenarios and scenarios underpinned by the use 
case of clean gas fuels and the associated resilient, flexible, and affordable infrastructure. 

A scenario-based, Pathways Assessment is a critical element to build an understanding of the 
potential roles for gas and the ways that the gas infrastructure can be leveraged to cost-
effectively meet the decarbonization objectives of Ontario. 

The analysis will identify cost-optimized decarbonization pathways for the broader energy 
system (both gas and electric) within the constraints defined by the future scenarios, e.g., full 
electrification of the system or balanced electrification and gas use. The pathways will 
articulate the potential timeframes to achieve desired reductions, identify key elements 
of societal and system costs of implementation, assess the impacts on electric grid 
demand/capacity and determine the peak demand cost impacts. Our analysis will also 
describe the risks of stranded assets using quantified modeling of decarbonization 
measures. 

We envision a study and tool that can help EGI plot a 
cost-optimized future energy system in Ontario and 
ensure key insight into how decarbonization goals can 
be delivered, considering: 

• Affordability 

• Peak energy demand impacts 

• Clear pathways for hard to electrify sectors to 
participate in the future system 

• Maintenance of resilience and reliability in the 
face of changing customer demands and 
increasing frequency of extreme weather conditions 

Our collaborative approach will ensure that EGI receives objective analysis with outcomes 
linked to your overarching company strategy and addresses a triple bottom line, sustainable 
approach inclusive of people, planet, and profit. 

We understand that the speed and accuracy of the deliverables will be critically important to the 
success of this project. To address this need, Guidehouse has built a team of dedicated staff 
with deep skills delivering gas decarbonization strategies across North America and deep 
expertise of the energy system in Ontario. We have an existing tool, our Low Carbon 
Pathways (LCP) model, that is ideally suited for assessing gas decarbonization pathways and 
exploring the role of gas supply and transport infrastructure. Our LCP model has proven its 
value to gas utility clients through recent project work in North America and Europe and can be 
deployed and adapted to the Ontario energy system very quickly. 
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Regionalization: Based on our proposed modelling approach – adopting 5-6 Ontario zones – 
and our understanding of how important the regional / zonal dimensionality is to EGI, we will 
map the regions used in the ETSA scenarios to the 5-6 Ontario regions we have proposed (or 
agree to during project initiation). If ETSA scenarios already incorporate some regionalization, 
we will work with EGI to align our analysis to these definitions where possible. We will work with 
EGI to agree on the number of Ontario regions used in this study and the geographic scope of 
each of those regions. A proposed approach for regionalization is presented in Figure 4. 

If the ETSA scenarios are not regionalized but rather only defined at the Ontario-level, we will 
propose a regionalization approach to define electricity and gas demand for individual economic 
sectors across regions. If this is needed, we will propose to use proxies for each demand sector 
(e.g., population for the buildings sector, transit hubs for the transport sector, etc.) as well as 
leverage previous analyses (such as the IESO conservation Achievable Potential study, which 
Guidehouse also conducted). 

Figure 4: Possible Breakdown of EGI’s ETSA Scenarios into Individual Ontario Zones 

The final product of the regionalization exercise will be a transformation of the ETSA demand 
forecasts of electricity, methane, and hydrogen demand (2020-2050) into regional forecast of 
demand for each individual zone based on the economic and customer characteristics of each 
zone. Figure 5 shows what this will ultimately look like: a 2020-2050 forecast of electricity, 
hydrogen and methane demand for each region. 

The importance of “regionalizing” demand is that this will serve as the basis for determining 
whether electricity and gas transmission infrastructure will have to be expanded in the future, or 
in the case of hydrogen, where gas transmission pipelines will have to be repurposed to 
accommodate hydrogen. 
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Guidehouse’s well-vetted process for collaborative data collection and analysis will ensure that 
the model outcomes are credible and provide meaningful insights. Our data collection process is 
both iterative and collaborative, relying on a series of client workshops, to ensure that our LCP 
model incorporates the most appropriate inputs for Ontario and neighboring regions and those 
are reviewed / approved by EGI. 
The deliverable from Task 3 will be a PPT deck presenting all major data inputs and assumption 
listed above. Figure 6 shows a recent LCP data collection PPT deck produced for a consortium 
of gas utility clients. 
Figure 6: Illustrative LCP Data Collection & Input Development PPT Deliverable 
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• Electricity infrastructure and supply Capital Cost Risk: Assess the impacts of 
varying degrees of capital cost escalation for new electric capacity and related system 
assets. 

• Low Electrolyser and H2 Infrastructure Costs: Assess the impact of low electrolyser 
cost and low transmission pipeline costs on the development gas infrastructure. 

• Ontario as a H2 Exporter: Assess the impact of Ontario acting as a hydrogen exporting 
regions to neighboring regions on the development of gas infrastructure. 

• Low Cost of H2 Imports into Ontario: Assess the impact of low-cost hydrogen supply 
from neighboring regions (e.g., Quebec utilising its hydro fleet for hydrogen production) 
on the development of gas infrastructure. 

Overview of Guidehouse’s LCP Model: Guidehouse’s LCP model is a pathways analysis tool 
built to analyze how a future state develops. The model uses linear optimization to calculate the 
cost optimal pathway to decarbonize Ontario’s energy system. Cost optimization in this case 
refers to the lowest likely societal cost, i.e., focusing on the total costs and benefits for society to 
achieve full energy system decarbonization and the critical system, equipment and stranded 
costs that will have the greatest impact on cost to Ontarians. Figure 7 provides an overview of 
the LCP model design. 

The LCP model includes: 

• The possibility to assess various scenarios to deliver a fully decarbonized energy 
system. The model enables comparison between different decarbonized end state 
scenarios across a region’s entire energy system based on system-wide production 
costs. This enables us to identify the societal value of achieving a carbon neutral energy 
system with a (growing) role for low carbon gases in combination with electricity. 

• A multi-year cost optimized pathway analysis to deliver intermediate (2030, 2040) and 
end state (2050) objectives. The LCP model also enables testing of sensitivities and 
alternative pathway options. 
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Figure 7: High-Level LCP Model Design 

The LCP model’s primary objective function is to minimize energy system costs over the 
analysis horizon (e.g., 2025-2050) – including supply, infrastructure, and demand costs. The 
cost-objective function optimizes overall system costs but can be configured to optimize for any 
subset of costs including network/grid costs, or cost to end users for equipment with known cost 
curves. 

The cost analysis is based on societal cost considerations of the pathways, representative of 
the total cost of achieving pathway outcomes (GHG abatement) to Ontarians as a whole 
assuming reasonable market development and market access. The LCP model considers cost 
in three broad categories on an annual basis: 

o Supply costs including upfront costs, generation costs, ongoing fixed costs, ongoing 
variable costs, fuel costs, and emissions costs 

o Infrastructure costs capture the cost of transmission and distribution (T&D) infrastructure 
across the power and gas sectors. Guidehouse’s team has also developed an approach to 
estimate the system cost of stranding infrastructure and supply investments that can result 
from non-integrated policy and investment decision making. 

o Demand costs can capture the cost of end-user equipment including heating systems in 
buildings, insulation, and industrial equipment. These components of incremental societal 
cost will be captured based on materiality and in alignment with our past approaches to cost 
analyses. 
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The model determines the optimal capacity and dispatch for supply and infrastructure to meet 
electricity, methane and hydrogen demand. Individual supply technologies or transmission 
infrastructure options can be ‘turned’ up or down and ‘switched’ on or off depending on scenario 
parameters. The model is constrained by existing and planned supply and infrastructure 
capacity, interim and final GHG emissions reduction targets, and balancing energy supply and 
demand. 

To illustrate some of the key outputs from the LCP pathways modelling, Figure 8 shows a 
hypothetical hydrogen infrastructure pathway for Ontario from 2030 to 2050. Our analysis will 
produce 2030, 2040 and 2050 snapshots of the development of hydrogen infrastructure across 
Ontario – including GW of installed electrolyser and SMR capacity, GWh of hydrogen storage 
required, repurposed and/or new hydrogen transmission pipelines, etc. All of these results will 
be produced for each individual Ontario region. 

Figure 8: Illustrative Hydrogen Infrastructure Pathway (2030, 2050) for Ontario 
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Figure 12: Illustrative Scenario Insights 

1.5 Task 5. Reporting 

Guidehouse is providing two reporting options for EGI’s consideration. 

Option 1: Draft Report in PPT format and Final Report in Word format. 

Guidehouse will prepare a PPT report to the November 1st deadline.  The report will be 
structured to facilitate internal and external feedback sessions which will be completed by EGI. 
Guidehouse’s experience is that PPT format is more conducive to focusing feedback on 
important conceptual elements of the project methodology, inputs, scenarios, risks, and 
conclusions.  A Word formatted report tends to elicit significant editorial and formatting 
comments/feedback.  Guidehouse followed the PPT report format during its project with 
FortisBC.  The executive of FortisBC appreciated the short time commitment required to review 
the report and the ability to have a focused discussion on key concepts and conclusions when 
the PPT report was presented to them. 

Guidehouse will prepare a draft final report in Word format within 10 days of receiving EGI’s 
comments from the stakeholdering process that EGI will conduct in November and early 
December.  EGI will need to provide a concise and organized set of stakeholder comments to 
Guidehouse.  

EGI will provide its comments to the draft final report by December 20th.  Guidehouse will create 
a next-to-final report for EGI’s review, for editorial and formatting purposes only, before the end 
of December. Guidehouse will incorporate EGI’s editorial and formatting comments in the final 
report for delivery on January 4th. Guidehouse would typically encourage multiple drafts and 
comments stages but limited time between when the stakeholdering process is completed and 
when the final report is due dictates a well-structured process and somewhat rigid timeline. 

In order to meet for EGI and Guidehouse to meet final deadline of January 4th, each partner will 
need to commit to prompt review and turnarounds. 
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Option 2: Draft and Final Reports in Word format. 

Guidehouse will prepare a Word formatted draft report for November 1st. 

Guidehouse will prepare a draft final report in Word format within 10 days of receiving EGI’s 
comments from the stakeholdering process that EGI will conduct in November and early 
December.  EGI will need to provide a concise and organized set of stakeholder comments to 
Guidehouse. 

EGI will provide its comments to the draft final report by December 20th.  Guidehouse will create 
a next-to-final report for EGI’s review, for editorial and formatting purposes only, before the end 
of December.  Guidehouse will incorporate EGI’s editorial and formatting comments in the final 
report for delivery on January 4th. 

In order to meet for EGI and Guidehouse to meet final deadline of January 4th, each partner will 
need to commit to prompt review and turnarounds. 

Option 1 vs. Option 2 

The price and schedule for each of the two options is the same.  EGI can choose either of the 
two options at any time up until early October or EGI and Guidehouse can agree to a hybrid 
option based on how the project unfolds. 

Proposed Final Report Outline (estimated to be 60-80 pages total) 

In the remainder of this section, we present a proposed outline for the final deliverable report 
which will be updated based on input from Enbridge during the project initiation phase. Should 
EGI choose Option 1 from above, the PPT format draft report will include summary slides for all 
aspects of the proposed outline except perhaps for Appendix B – Detailed Model Inputs. 

• Executive Summary (2-3 pages) 

o Recommendation of the least cost option to reach net-zero emissions 
o Summary of the most critical implications to Enbridge business and questions 

that remain to be explored 

• Introduction (1-2 pages) 

o What critical questions did this work address? 
o Considerations for how the data should be used 

o Scenario definitions 

• Outcomes of the Pathways Assessment (6-9 pages) 

o Electrification 
o Diversified 

 For each scenario a graphic description will be provided that describes 
the optimal pathway modeled through the Pathways Assessment and the 
following details will be provided: 
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• Total CAPEX costs for the owner and total societal costs, for 
achieving target by 2050 (short-term 2030 and long-term 2050) 

• Impacts on electric grid demand / capacity 

• Risks of stranded assets (loss of gas demand and changing 
customer segments served) 

• Abatement potential from baseline year 

• Pathway opportunities and risks 

• System Reliability opportunities, challenges and limitations 

• Implications of the Pathways Assessment to Enbridge’ Gas Business and Ontario’s 
broader Energy System (10-12 pages) 

o Review of current energy system and policy framework in Ontario 

o Policy framework that would be needed to implement optimal pathway 
 Identification and characterization of critical drivers that will be required to 

drive either pathway 
o Opportunities and feasibility of H2, RNG and other low carbon fuels 
o Review of energy imports/exports and expected changes or implications of 

pathways 
o Pathways ability to adjust to sudden or extreme weather conditions 
o Evidence to support the role of both the electricity and gas systems in achieving 

low cost decarbonization in Ontario 
o High level commentary on the possible environmental impacts/benefits, including 

to land, water, waste management (including nuclear waste), associated with 
each scenario. 

• Conclusions (3-4 pages) 

o Recommendation of the least cost option to reach net-zero emissions 
o Summary of the implications in Ontario 
o Key questions that remain unanswered or were identified for further investigation 

through the course of the analysis 
o How Enbridge should use the information from this study 

• Appendix A: Methodology (8-12 pages) 
o Detailed description of the methodology used to provide the documented results, 

including a description of the LCP model 

• Appendix B: Detailed Model Inputs (8-12 Pages) 

o Documentation of all analysis inputs and links to data sources 
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1.6 Task 6. Stakeholder Engagement (if necessary) 

We have a specifically designed team of senior thought leaders and experienced facilitation and 
strategy consultants to support any stakeholder engagement which occurs following the study. 
Andrea Roszell (Director-in-Charge) has recently supported stakeholdering of the FortisBC 
Pathways study with multiple organizations across BC and North America including the BCUC, 
BC Hydro and the NWGA. 

Guidehouse proposes to leverage the Transformation Readiness and Strategic Vision (TSV) 
Model™ to develop internal and external alignment on the study results and key outcomes. The 
model leverages facilitated discussion across and around the organization to determine the 
critical areas of strategic focus that are required for decarbonization. TSV is based on three core 
principles: 

1. Multiple and comprehensive points of view – includes opportunity for senior 
leadership, management and staff layers of the organization to contribute ideas 

2. Focused Discussion – through interview and workshop instruments, we focus 
discussion on key trends and conversations that matter 

3. Strategic Alignment – aligns outcomes with provincial policy, corporate strategic 
direction and integrated energy system views 
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2. Project Schedule and Deliverables 
The proposed schedule ensures that the defined scope of work is delivered on time and within 
budget. Our project management approach combines detailed project planning, scheduled client 
communications, and detailed reviews. 

Table 5. Proposed Project Schedule 

2.1 Assumptions 

The key assumptions made in the proposed project schedule are listed below. 

• Guidehouse’s project schedule is based on EGI’s start date indicated in the RFP. A 
delay in project start could affect the schedule as shown. We will work with you to 
amend the schedule and extend delivery dates as appropriate. 

• This proposal’s project schedule assumes EGI’s timely review and approval of any 
project materials provided by Guidehouse. For this defined scope of work, timely review 
is defined as no more than 3 business days. 

• All data used in the development of scenarios for analysis will either be publicly verifiable 
or agreed to for use as part of the analysis by both parties, should any public report be 
required. 
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3. Our Team 
Guidehouse has assembled a team of highly qualified and experienced professionals who can 
complete a decarbonization pathways study that EGI can be confident will support EGI’s 
business planning activities and external stakeholder discussions. To effectively manage this 
assignment and establish a project governance, control and quality assurance mechanism, 
Guidehouse will implement the following team and approach. 
The Guidehouse team will be overseen by Craig Sabine, who leads Guidehouse’s Canadian 
energy practice and who has extensive low carbon economy modeling and pathways 
experience, going back to 2003 during development of Canada’s initial climate change policy 
and emissions pricing policy platforms.  Craig will work closely with the Director-In-Charge and 
the team as a SME, offering guidance, project facilitation and QA/QC. 
Andrea Roszell, a Director in Guidehouse’s Canadian practice, will serve as engagement 
manager and Director in Charge for this effort. Andrea will be available to EGI at any time to 
address strategic direction of the project, quality, performance and concerns and issues as they 
arise. Andrea led Guidehouse’s low carbon pathways engagement with FortisBC. 

Alvaro Lara will serve as the project manager. He will be the key point of contact for the EGI 
team. Alvaro will establish communications and schedule regular and strategic meetings, as 
required, working closely with the EGI program manager to ensure the project stays on 
schedule, within the proposed budget and achieves critical deliverables. Alvaro’s 
decarbonization pathway experience includes engagements with gas transmission and 
distribution companies in the UK and mainland Europe. Alvaro is very familiar with the context of 
the Ontario energy system as he has supported engagements with most major Ontario energy 
stakeholders. 

Our team organization in Figure 13 ensures that the right level of resources is deployed to meet 
the completion deadline. This structure leverages highly skilled experts to span the capability 
sets required for this scope of work. Biographical sketches for key team members follow in 
Craig Sabine and Dixon Grant, who have both been involved in five other engagements, 
summarized in Appendix A, with EGI over the last twelve months, will provide continuity with 
those projects and an understanding of EGI’s strategy and operations. 

Table 6.  Professional resumes for the senior team members are attached with our submission 
as a separate document. 
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4. Pricing 
Guidehouse will complete the scope of work detailed in this proposal for a fixed fee of 

Guidehouse will complete any additional work at rates and/or fixed fees to be agreed between 
Guidehouse and EGI. 

Assumptions: 

• In order to meet the January 4, 2022 deadline for a final report, EGI will have two 
opportunities to provide input to the draft report.  Once after EGI completes its 
stakeholdering process and once after Guidehouse provides an updated report based on 
EGI’s stakeholder-based comments. 

• This proposal is valid for 90 days from date of submittal. 

• This project will be executed under the Consulting Agreement between Enbridge Gas 
Inc and Guidehouse signed January 28, 2021. 

• EGI will be responsible to schedule their employees to attend all meetings, workshops, 
and interviews. 

• When Guidehouse personnel are working onsite, EGI will provide workspace (e.g., 
conference rooms, individual spaces) and internet access as needed. 

• It is assumed currently that stakeholder engagement will be performed by EGI. Should 
Guidehouse be required for stakeholder engagement and public facing report necessary, 
incremental fees may apply. 
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Qualifications 
Our relevant experience, which is highlighted below, allows us to start fast and become 
productive immediately. In addition to quick startup, the lessons we have learned through a 
series of recent decarbonization strategy engagements will allow our team to offer deeper 
insights and more comprehensive results. 

A.1 EGI Experience 

We understand the Ontario energy context, policy environment and both the electricity and 
natural gas systems in the province. We have extensive decarbonization analysis experience 
across major jurisdictions and gas utility service territories, and we will proceed with this 
important work with a keen understanding of the EGI context having current and recent project 
work experience supporting the organization’s planned 2022 rebasing application. Our work with 
EGI has included the following projects and we encourage your team to gauge our rigorous and 
collaborative consulting approach and team-based delivery style with your colleagues, who 
include Jason Gillet, Steve Dantzer, John Gillis, Safi Junaid, Hulya Sayyan, Elena Chang and 
Briana Hamilton. 

Project Gas Storage 
Blind RFP 

Gas Supply 
Planning Approach 
Benchmarking 

Avoided Costs 
Calculation 

Load Forecast 
Approach 
Benchmarking 

Corporate Share 
Service Cost 
Allocation 
Review 

Brief Developed a Comparative Reviewed current Examined Independent 
Summary process to 

independently 
procure gas 
storage at 
Dawn via RFP 

analysis of industry 
practices related to 
weather and risk 
assumptions for 
gas supply 
planning, incl. utility 
best practices for 
design day demand 
modeling. 

DSM avoided cost 
assumptions, 
methodologies, and 
input and provided 
best 
practice/jurisdictional 
review. 

leading 
practices 
applied by gas 
utilities in 
approaches 
and procedures 
for load 
forecasting 

review of 
reasonableness 
and 
appropriateness 
of corporate 
shared services 
cost allocation 
methodology 

These projects have been conducted, or are in the process of being completed, by various 
Guidehouse teams, demonstrating our breadth of experience, knowledge of key aspects of 
EGI’s operations and our deep capacity to deliver. Strong continuity exists with our proposed 
approach, with Craig Sabine and Dixon Grant having been involved in nearly all EGI work over 
the past 12 months. 

A.2 Low Carbon Pathways Modelling 

FortisBC Energy Vision 2050 Low Carbon Pathway. (2019-2020). Challenged by a highly 
progressive policy landscape focused on meeting Paris-aligned GHG targets for the province, 
FortisBC has been lobbying for natural gas to be considered as part of the solution to climate 
change. Guidehouse supported the utility to analyse deep carbon reduction scenarios and 
identify unique pathways to achieve 80% reduction targets by 2050.  Pathways include a role for 
the reliable and low-cost natural gas system.  Guidehouse partnered with whatIf?, an economy 
and energy modelling team, to develop and analyse comprehensive low carbon scenarios. 
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First, a pathway that aligns with current government policy initiatives designed to incent high 
electrification was examined. Secondly, a series of renewable and alternative fuels and built 
environment initiatives were defined and modelled to provide an optimized gas scenario.  Key 
conclusions from the study include: 

• The Electrification and Diversified Pathways both achieve significant domestic GHG 
reductions in-line with the provincial government’s 2050 targets. 

• The Diversified Pathway uses gas infrastructure and saves in excess of $100 billion by 
2050 

A public copy of Guidehouse’s report can be found at this link. 

National Fuel Gas Company (NFGDC) – Guidehouse completed a scenario analysis for New 
York’s Climate Leadership and Community Protection Act (CLCPA). 

In 2019, New York State adopted the Climate Leadership and Community Protection Act 
(CLCPA), with the ambitious target of 85% reduction in GHG emissions by 2050 (relative to 
1990). NFGDC, a natural gas utility, wanted to understand how this policy will affect different 
sectors’ demand for natural gas and customers’ annual energy costs. In particular, NFGDC was 
curious whether the displacement of natural gas by low-carbon alternatives fuels would improve 
customer energy costs 

Guidehouse used our low carbon pathways model to conduct a scenario-based analysis, 
comparing the potential outcomes of an electrification-focused scenario to a scenario that 
facilitates alternative fuel development. We assessed the various GHG reduction technologies 
that would need to be deployed and the associated CAPEX that would be required to meet the 
overall goal of the CLCPA and the various requirements that the law sets out for the power 
sector. We also constructed representative rate models to estimate how decarbonization 
policies will impact customers’ energy bills in Upstate and Downstate New York. 

The Result: We provided an objective analysis that highlights the value of considering gas within 
the decarbonization portfolio to meet the CLCPA targets. Continuing to use the gas system and 
transitioning to low-carbon gas substitutes will reduce the cost of decarbonization for NY 
customers. 
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NFGDC Scenarios 

New Mexico Gas Company Low Carbon Pathways Roadmap – In early 2019, the Governor 
of New Mexico committed the State to meeting the goals of the Paris Agreement and reducing 
the state’s GHG emissions 45% by 2030, relative to 2005. New Mexico Gas Company (NMGC) 
needed to understand the associated challenges and opportunities for their business and 
develop a new paradigm for low-carbon operation and investments. 

Guidehouse led the NMGC team through three phases of work, including: 

1. Development of a GHG inventory by 
evaluating NMGC’s total emissions in 
2018, the trend since 2010, and 
portion of the State’s emissions that is 
related to NMGC. 

2. Review of decarbonization goals and 
pathways, including best practices 
being pursued by peer utilities and 
clarification of the pathway to achieve 
the Paris Climate Agreement. 

3. Development of a low-carbon 
roadmap, which assesses NMGC’s 
opportunities to reduce emissions 
across all emissions categories 
identified in the GHG inventory. 

The decarbonization roadmap will be included as an appendix document in NMGC’s upcoming 
rate case, where NMGC will present the preliminary framework for their transition to low-carbon 
operation and the necessary investments to get there. 

Nordion Energi (TSO) & Gas Distribution Companies – Gas Infrastructure Pathways for a 
Net-Zero Swedish Energy System – 

Sweden has set ambitious net-zero target to decarbonize its economy by 2045, along with 
interim 2030 and 2040 targets.  SwedeGas was looking to understand the role and value of gas 
supply and gas infrastructure in meeting these climate targets, as well how energy networks in 
individual regions will transition from today to 2045 
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Guidehouse used its Low Carbon Pathways 
(LCP) model to optimize 2020-2045 
decarbonization pathways for the Swedish 
energy system to understand the buildout of 
electricity, hydrogen and methane supply 
capacity, and associated transmission 
infrastructure within Swedish regions and with 
neighbouring regions. 

Major modelling considerations included: 

• Integrated capacity expansion and 
dispatch optimization 

• Optimisation of 
generation, storage, and 
interconnections 
(electricity, CH4 and H2) 
with emissions targets 

• Intra-annual temporal 
resolution: representative 
days by season 

• Geographical resolution: 
4 regional nodes with 
interconnections 

Guidehouse’s report was endorsed and publicised by Nordion Energi (TSO) and the 5 Swedish 
Gas DNOs and distributed to Swedish policymakers and politicians. 

GRT Gaz & Consortium – Hydrogen Transport and 
Storage Infrastructure in France – Our client needed an 
analysis-based assessment of the role of hydrogen 
transportation and storage infrastructure in the context of 
France’s hydrogen strategy and the broader European 
context. 

Guidehouse completed a data gathering and scenario 
development exercise across 4 scenarios: On-site H2 
production, Ecosystèmes territoriaux, Ecosystèmes 
européens, and hybrid. 

Guidehouse used its Low Carbon Pathways (LCP) model to 
calculate the costs and benefits of each scenario including 
investment requirements, costs of H2 delivered, cost of green 
H2 delivered, quantification of security of supply and annual 
Co2 saved. 

Guidehouse developed a narrative through objective and fact-
based approach to bring coherence to the complex subject. 
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The Result: 

• An analysis-based assessment of four hydrogen demand, supply, transportation, and 
storage scenarios to meet France’s goal of 6.5GW of production by 2030 

• A clear rationale on the role of hydrogen transportation and storage infrastructure and 
the benefits for France (investment, security, avoided CO2, societal cost saving) 

• An analysis-based report with clear conclusions and assumptions presented to the CSF. 

Gas Networks Ireland & Mutual Energy – Gas Networks Pathways to a Net-Zero 2050 – 
The Northern Ireland (NI) Government is developing an energy strategy to facilitate NI’s 
contribution to the UK Net Zero 2050 strategy. As part of this the gas network operators of 
Northern Ireland (TSOs and DNOs) have been asked to develop a credible pathway to net zero 
for their sector. 

Guidehouse used its Low Carbon Pathways 
(LCP) model to optimize 2020-2050 
decarbonization pathways for the NI energy 
system. 

• Geographic Scope: 3 zones; NI and 
neighbouring regions (ROI and GB) 

• Energy carriers: Electricity, hydrogen, and 
methane 

• Interconnections: Existing electricity and 
methane interconnections, and option to 
repurpose / build new hydrogen 
interconnections 

• Modelled years: 2020, 2030, 2040 and 
2050 

Pathway outputs from the LCP model were used to develop a high-level implementation plan of 
near-term (2030) and long-term (2040-2050) supply and infrastructure investments by the NI 
gas networks 

The Result: The project is underway and is expected to be completed by Q3-2021. Our report 
will serve as a foundation for the NI gas networks’ decarbonization plans and investments over 
their next regulatory period (2022-2026). 

Gas for Climate 2050 – Pathway to a Net-Zero Emission Energy System – Policy strategies 
to decarbonize the energy system to meet climate change targets often focus on electricity and 
the value of gas and gas infrastructure is not equally appreciated. The (renewable) gas sector 
needs a consistent and credible vision on the future of gas and get policy endorsement to 
ensure a license to operate. Guidehouse supported the Gas for Climate consortium with 
scenario-analysis and vision development on the future role of gas alongside electricity. 
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Guidehouse estimated the potential for 
renewable gas using innovative approaches 
such as Biogasdoneright to avoid competition 
with food crops and to guarantee a GHG-
emission reduction by 95% compared to 1990. 

The system costs of two scenarios were 
compared: an electrification scenario and an 
electrification scenario with renewable gas. 
The renewable gas was distributed to sectors 
based on the largest marginal value of the gas. 

Guidehouse provided recommendations 
regarding the design of the future energy 
system which is both sustainable and cost-
efficient. 

The Result: CEO statement supporting a 
target to achieve net zero greenhouse gas 
emissions by 2050. Two scenario modelling 
studies published in 2018 and 2019, 
compared optimized gas with a minimal gas 
2050 scenarios. A pathway study 2020-2050 
was published in 2020 and outlined several 
roads to achieve 2050 targets. 2030 Action 
Plan: A to-do list that was presented by the 
CEOs of Gas for Climate members to 
European Energy and Climate Commissioner 
Arias Cañete 
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European Pipeline Consortium:
European Hydrogen Backbone.
Guidehouse supported a consortium of 23 
gas infrastructure companies across 21 
countries to create a vision of a European 
Hydrogen Backbone – a dedicated 
hydrogen pipeline transport network 
spanning ten European countries.  The 
Report “Extending the European Hydrogen 
Backbone” was released in April of 2021 
and is an update to a report Guidehouse 
published in 2020.  Guidehouse developed 
hydrogen infrastructure maps for 2030, 
2035 and 2040. A copy of the report, 
which has successfully spurred the 
conversation around the role of hydrogen 
in the future European energy system, can 
be found at this link. 

American Gas Foundation (AGF) – Energy System Resilience Whitepaper – Driven by the 
increasing frequency and severity of disruption events (i.e., extreme weather, cybersecurity), 
energy system resilience has arisen as a key priority in policy making discussions, particularly in 
discussions that aim to achieve decarbonization goals. The AGF wanted to understand the role 
that the U.S. natural gas system plays in contributing to overall energy system resilience today, 
and in a near-term decarbonized future. 
Guidehouse is working to define the current and near-term energy system states, including 
defining resilience and the characteristics on which it can be evaluated. Guidehouse is 
evaluating the state of the regulatory and policy landscape to provide recommendations of 
issues and policies that must be addressed to ensure resiliency in the energy system 
transformation. 

Guidehouse will provide clarity that gas infrastructure not only supports current energy system 
resilience, but also future energy system resilience. Guidehouse will also provide the 
Foundation with recommendations of issues/policies to be addressed to support the natural gas 
industry’s role in a resilient future ES, along with a roadmap to be used by Foundation Members 
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with external stakeholders to communicate how gas provides resiliency support today and in a 
decarbonized future. 

A.3 Related Low Carbon, Scenario Analysis and Pathways Projects 

Ontario MOE Fuels Technical Report & Decarbonization Analysis (2017) – Guidehouse 
supported the development of a technical report providing a comprehensive overview of the 
combustible fuels sector in Ontario since 2005, along with an examination of a set of outlooks to 
2035 that capture opportunities for electrification of the economy and decarbonization of fuel 
supplies. Key input assumptions were developed in consultation with the IESO, and members of 
the Fuels Sector Working Group.  These were applied to the CanESS integrated energy 
systems model to develop a set of possible future levels of fuels demand and combustion 
related GHG emissions. Under the most aggressive assumptions regarding electrification, 
incremental natural gas conservation and the adoption of alternative fuels (biofuels and less 
carbon intensive fossil fuels), the modelling predicted a 40% decrease in GHGs in 2035 
compared to the Business As Usual (BAU).  Following publication of the report, Guidehouse 
took part in a cross-province consultation process in support of the Ontario Long-Term Energy 
Plan, presenting a summary of the technical report’s findings in 17 communities across Ontario. 

Fortis BC Long Term Load Forecast Scenario Analysis (2016) - Guidehouse was engaged 
by FortisBC to develop a set of five future load scenarios to allow FortisBC to explore the 
implications for its long-term electric resource planning of significant structural shifts in load 
drivers. The study examined eight load drivers of interest: integrated photovoltaic storage 
systems (IPSS), electric vehicles (EVs), fuel switching (gas to electric and vice versa), climate 
change provoked weather shifts, large load sector transformation, the internet of things, and 
combined heat and power. Working closely with a large group of internal FortisBC stakeholders, 
Guidehouse built five projected scenarios designed to test the impact of possibilities that were 
“reasonable extremes”, i.e., scenarios of combined uptake across load drivers that a qualitative 
risk assessment would indicate are in the long tails of the probability distribution, but still within 
the realm of the possible. 
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• 

Confidential Client Heat Pump Deep Dive (2020-2021). Given the impact of Heat Pumps on 
electric peak demand, Guidehouse supported a deeper dive analysis focused on refining results 
from an earlier analysis with real world performance data and greater variety in Heat Pump 
types.   This analysis incorporated more robust and detailed information regarding electric, gas 
and dual fuel heat pump performance and how a deeper understanding of implementation in 
different parts of the clients’ service territory would impact the scenarios’ results. The team 
analyzed the thermal loads applied to and efficiency of heat pumps in different climate zones 
within the service territory and analyze differences in thermal loads by various housing 
structures. To characterize the heat pumps, Guidehouse developed the following: 

• Summary of climate zones and customer segmentation and resultant use types detailing 
the number of customers in each segment and climate zone 

• Heat Pump Performance Characteristics for each applicable combination of customer 
segments and climate zones and heat pumps (COP, annual and peak energy demand, 
capacity delivered at different temperatures) 

• Daily load profiles for each combination of segment, climate zone and heat pump type 
that reflects a 1 in 2, a 1 in 10 and a 1 in 20-year cold day 

• Total installed costs for each Heat Pump and customer type at different equipment sizing 
levels 

The Heat Pump characterization was then incorporated into a broader GHG reduction modelling 
exercise to determine the impact on energy, peak and total costs. 

Ontario Teachers’ Pension Plan Low Carbon Economy Investment Framework – 
Guidehouse led one of the world’s largest funds through a series of workshops to develop three 
principle analytic underpinnings, including carbon futures scenarios, economic performance 
indicators and a change management model. We developed a new strategic framework to 
transform the Fund’s approach to identify opportunities in the shift to a low carbon economy and 
the catalysts and tipping points likely to result in positive carbon mitigation. Three core future 
scenarios highlighting the likely actions, economic and policy activity, technology innovation 
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levels, consumer behaviour and capital flows in futures with differing carbon emission levels and 
climate change impacts. The assignment prioritized a large set of possible economic indicators 
of a shift towards a lower carbon economy, Navigant and the fund defined a short list of key 
KPIs offering insight on the scale, intensity, and pace of the shift. 

Wien Energie City of Vienna Decarbonization Study (2017) – Guidehouse presented a 
decarbonization study for the City of Vienna (Austria) which was completed for Wien Energie, 
the local utility of Vienna. The concluding full-day program included multiple presentations to the 
Energie CEO, to Wien Energie employees, and a panel discussion in the evening with 120 
participants and journalists.  In the evening, the study was formally presented to Wien Energie’s 
CEO. The study developed a decarbonization scenario for the city of Wien. It identified 
necessary measures in the sectors of power, heat, and transportation to reach these significant 
emission reductions, and provided a detailed view on the future composition of end-use energy 
in those sectors.  It also estimated necessary investments and defined required regulatory 
framework conditions. Based on this study, we derived key business model options for Wien 
Energie to succeed in the transformation. 

EHI, EU Pathways to a Decarbonized Building Sector (2016) - A scenario evaluation of the 
European residential heating sector by considering developments of low carbon technologies as 
well as current sales numbers in order to consider all relevant heating systems that will be 
available in the market by 2030. The scenario results are set in relation to the carbon dioxide 
emission targets of the EU “Roadmap for moving to a competitive low carbon economy in 2050. 

BC Electric and Gas Conservation Potential (2017) - The group of electric and gas utilities in 
the province of British Columbia (BC Hydro, FortisBC Electric, FortisBC Gas, and Pacific 
Natural Gas [PNG]) engaged Guidehouse to prepare a dual-fuel (electric and gas) conservation 
potential review (CPR) and to quantify the technical, economic, and achievable energy 
efficiency potential for the entire province. For this province-wide assessment, Guidehouse used 
its proprietary and state-of-the-art DSMSim™ potential model. DSMSim is a bottom-up 
technology diffusion and stock-tracking model implemented using a System Dynamics 
framework and built on the Analytica software. Guidehouse customized its DSMSim model in 
order to model fuel-switching potential from multiple fuel types to electric and gas, and the 
adoption of alternative transportation fuels including electric vehicles. Guidehouse DRSim™ 
was also used to assess the Demand Response (DR) potential across the entire province. 

Portfolio of the Future SoCalGas SDG&E (2016) - Faced with increasingly stringent goals for 
reducing future natural gas consumption, as well as the maturity of many traditional energy 
efficiency measures, SoCalGas needed assistance in accelerating the commercial acceptance 
of emerging energy efficient technologies. Guidehouse conducted an exhaustive search of 
emerging energy efficient natural gas technologies in the residential, commercial, and industrial 
sectors. We identified the most promising technologies and designed & implemented 
demonstrations, market tests, and market development efforts to accelerate the readiness of 
these technologies for inclusion in future utility energy efficiency programs. We conducted 
market development activities for 14 different technologies, many of which will now be included 
in SoCalGas’ future programs. Based on the results of this effort, SoCalGas’ sister company 
SDG&E asked Guidehouse conducted an exhaustive search of emerging energy efficient 
natural gas technologies in the residential, commercial, and industrial sectors. We identified the 
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most promising technologies and designed & implemented demonstrations, market tests, and 
market development efforts to accelerate the readiness of these technologies for inclusion in 
future utility energy efficiency programs. We conducted market development activities for 14 
different technologies, many of which will now be included in SoCalGas’ future programs. Based 
on the results of this effort, SoCalGas’ sister company SDG&E asked Guidehouse to complete a 
similar effort for their electric efficiency technologies. 

City of Hamburg, Germany: Low Carbon Building Strategy (2017) - Guidehouse consulted 
for the City of Hamburg (Germany) in various projects related to the development a low carbon 
building stock (heating demand and heat supply).  The following projects were implemented by 
Guidehouse: 

• Support to foster networking and accelerate transformation process by showing how to 
achieve sustainable development 

• GIS based inventory of the complete building stock of Hamburg providing information on 
relevant energy parameters 

• Development of urban heat concepts for two districts in Hamburg 

• Development of a detailed energy concept and scenario for a typical brick district in 
Hamburg 

The following results were achieved as part of this project: 
• GIS based tool to present the energy information of Hamburg’s building stock 

• Study in the context of the EU project “Transform” including social data to the technical 
information of buildings and heat supply 

• Development of an energy and urban retrofitting concept on district level 

Electric Vehicle Analysis and Modelling, Large Investor-Owned Utility (2017) - The client 
tasked Guidehouse with analysing the market penetration and impacts of the growth of electric 
vehicles in its service territory. The company requested that Guidehouse find the expected 
growth of electric vehicles across and within the service territory, when and where charging will 
occur, and the impacts of the expected charging. To complete the requested analysis, 
Guidehouse modelled projected electric vehicle penetration across the service territory at a zip 
code level and developed two penetration scenarios (base and alternative), analysed the 
charging locations and charging levels of existing infrastructure, and analysed the load profiles 
to determine system impacts (energy capacity) based on the charging location, time, and level. 
Guidehouse presented the results, via a dynamic web visualisation tool, to the client in the first 
quarter of 2018. 

Enbridge Natural Gas Energy Efficiency Potential Study - Enbridge Gas Distribution 
retained Guidehouse to assess the technical, economic, and achievable potential for natural gas 
energy efficiency in its Ontario service territory. Guidehouse developed a base case forecast for 
natural gas sales and cost, savings, density, and other characterization data for approximately 
90 efficiency measures. Guidehouse estimated the avoided downstream costs applicable to 
Enbridge’s distribution territory to be used in conjunction with upstream avoided costs 
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(commodity, storage, and transportation) for cost-effectiveness testing. Guidehouse developed 
forecasts of both technical and economic potential, by measure, disaggregated by sector, sub 
sector and end use by franchise strata. Guidehouse generated the overall benefit/cost ratio 
(TRC) for the forecasts and an economic potential forecast for six (6) achievable potential 
scenarios. To ensure stakeholder acceptance of the study results, workshops for each of the 
residential, commercial, and industrial sectors were held at various stages of the project. 

Orange & Rockland, RNG Potential Analysis (2019-2020) - Orange & Rockland Utilities 
(O&R) was approached by large food processor who planned to connect an anaerobic digestor 
to O&R’s gas network. O&R wanted to understand whether there was significant opportunity for 
RNG development in the region to support NYS’ environmental goals. Guidehouse conducted a 
forecasting analysis to evaluate the RNG potential in O&R’s service territory and surrounding 
region. Activities included: 

• Collecting county-level data on feedstock availability for agricultural products, 
food/animal wastes, and other resources. 

• Estimating RNG production potentials by feedstock, county, and region. 
• Developing RNG production cost estimates and comparing these to forecasted gas 

prices 
• Evaluating GHG emissions impacts by feedstock. 
• Assessing current and future policies that support RNG development 

The analysis provided O&R with a realistic projection for regional RNG potential considering 
local constraints and will support future planning activities and discussions with RNG 
developers. O&R submitted project findings as part of their rate case filing under PSC 
Proceeding 18-G-0068 (Link). RNG report can be downloaded here: Link 

Electric Vehicle Analysis and Modelling, Large Investor-Owned Utility (2017) - The client 
tasked Guidehouse with analysing the market penetration and impacts of the growth of electric 
vehicles in its service territory. The company requested that Guidehouse find the expected 
growth of electric vehicles across and within the service territory, when and where charging will 
occur, and the impacts of the expected charging. To complete the requested analysis, 
Guidehouse modelled projected electric vehicle penetration across the service territory at a zip 
code level and developed two penetration scenarios (base and alternative), analysed the 
charging locations and charging levels of existing infrastructure, and analysed the load profiles 
to determine system impacts (energy capacity) based on the charging location, time, and level. 
Guidehouse presented the results, via a dynamic web visualisation tool, to the client in the first 
quarter of 2018. 

Natural Resources Canada: Market Transformation Roadmap for Space Heating, Water 
Heating, and Window Products – Guidehouse was the technical advisor to Natural Resources 
Canada as it undertook a series of regular workshops with stakeholders of specific products in 
the space heating, water heating and windows markets to discuss R&D ad technology 
deployment barriers that must be overcome to move these markets towards greater energy 
performance.  For each product category, NRCan invited stakeholders along the product supply 
chain, utility companies, other levels of government, etc., to participate in a series of workshops 
aimed at developing a roadmap for that product to guide government and industry energy 
efficiency activities over the next decade.  Participants were organized into several working 
groups, each tasked with a specific product/technology. Working group discussions occurred in 
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a series of workshops and covered topics including:  setting R&D priorities, addressing barriers 
to market deployment, laying out the road map, and identifying key performance indicators to 
track progress. 

European Heat Pump Association, Heat Pump Implementation Scenarios (2013) - We set 
up scenario calculations for different implementation paths of heat pumps until 2030, based on 
an analysis of current policies and possible future policy implementation supporting the use of 
heat pumps. The focus was on the key markets Germany, Sweden, Spain, France, Italy, The 
United Kingdom, Switzerland, and Austria. We investigated the application of heat pumps for 
space heating and domestic hot water purposes in residential buildings (differentiated by single-
and multi-family buildings) and commercial buildings (such as offices, retail, and administration 
buildings) both for new buildings and retrofit situations. 

Low Carbon Economy Strategic Framework for Confidential Pension Fund Client (2017) -
Guidehouse supported a client in developing a new strategic framework for one of the world’s 
largest pension plans to transform its approach identifying opportunities in the shift to a low 
carbon economy and the catalysts and tipping points likely to result in positive carbon mitigation. 
Guidehouse led the fund through a series of workshops to develop three principle analytic 
underpinnings, including carbon futures scenarios, economic performance indicators and a 
change management framework.  Prioritizing a large set of possible economic indicators of a 
shift towards a lower carbon economy, Guidehouse and the fund defined a short list of key KPIs 
offering insight on the scale, intensity, and pace of the shift.   Three core future scenarios 
highlighting the likely actions, economic and policy activity, technology innovation levels, 
consumer behaviour and capital flows in worlds with differing carbon emission levels and 
climate change impacts. Performance indicators frameworks monitoring detailed level activities 
in the economy across a range of catalyst areas. A new way of thinking about macro drivers of a 
shifting world economy and set of signals to explore for new investment opportunities and 
current portfolio risk. 

Climate Change – Scenario Analysis Air Emissions Under the Canadian Regulatory 
Framework (2011) – A member of the Guidehouse team led a team employed by the CEA and 
its members, including all major generating utilities across Canada, to aggregate and analyze 
electricity sector futures outlooks. While managing the project and facilitating sessions aimed at 
developing an analysis and approach to lobby the federal government, the team was challenged 
to address a broad range of sensitivities affecting different power companies across the country. 
The project was taken on to develop a comprehensive database of current and forecasted 
electric generating fleet operations and inform the development of alternative approaches to 
regulating the sector in terms of GHGs and air pollutants.  The analysis assessed the changes 
in compliance flexibility, fuel switching, new and emerging technology development and credit 
purchasing across a broad range of regulatory scenarios.  The analysis investigated the 
opportunities and barriers for capital stock turnover, culminating in a lower emitting national 
power sector and the relevant and realistic timeframes in which this may be feasible. 

Ontario Ministry of Energy Independent Review of Long-Term Demand Forecast -
Guidehouse was retained by the Ministry to conduct a review of the Ontario Power Authority’s 
long-term demand and energy forecast used as the basis for updating the Long-term Energy 
Plan.  The objectives of the review was to assess the reasonableness of the forecast of Ontario 
gross (i.e. before conservation and demand management initiatives) and net (i.e. after 
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conservation and demand management initiative) peak demand and energy consumption, 
identify critical assumptions, and establish whether critical assumptions are reasonable and 
consistent with broader trends. 

City of Madison, Wisconsin:  100% Renewable Energy and Net Zero Strategy (2016) - The 
City of Madison, WI retained Guidehouse and local engineering partner Sustainable 
Engineering Group LLC to develop strategies and analysis to achieve their goal of 100% 
renewable energy and net-zero carbon for city operations and to continue their leadership role 
for the larger community. The approach included identifying demand and supply-side options for 
facilities, operations and fleet/transit, stakeholder engagement, development of model timelines 
and financial/environmental analysis for cost comparisons. 
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Guidehouse Overview 
Guiding with Confidence. Navigating Futures Forward. Guidehouse is a 
leading global provider of consulting services to the public and commercial markets with broad 
capabilities in management, technology, and risk consulting. We help clients address their 
toughest challenges and navigate significant regulatory pressures with a focus on 
transformational change, business resiliency, and technology-driven innovation. Across a range 
of advisory, consulting, outsourcing, and digital services, we create scalable, innovative 
solutions that prepare our clients for future growth and success. Headquartered in McLean, VA., 
the company has more than 8,000 professionals in over 50 locations globally.  Guidehouse is a 
Veritas Capital portfolio company, led by seasoned professionals with proven and diverse 
expertise in traditional and emerging technologies, markets, and agenda-setting issues driving 
national and global economies. For more information, please visit: www.guidehouse.com. 

Guidehouse-at-a-Glance 

www.guidehouse.com
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Energy, Sustainability, and Infrastructure. With over 700 consultants, our global 
Energy, Sustainability, and Infrastructure segment is the strongest in the industry. We are: 

Our Solutions Evolve Around the Energy Cloud. These solutions focus your 
most pressing needs to help you thrive in the rapidly changing environment. 
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Core Capabilities. Our core capabilities support our solution offerings and organized 
through Communities of Practice. 
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 Demand, consumption, emissions, and cost forecast for Electric pathway (unchanged) 
 Demand, consumption, emissions, and cost forecast for Diversified pathway (reverted to an assumption of no 

hybrid heating) 
 4 sensitivities for each of these two pathways. For the first 3 sensitivities, the only change is that base‐case 

Diversified pathway is reverted to no hybrid heating. The fourth sensitivity is new. 
o Sens 1: End use costs for distributed generation equipment (e.g., rooftop solar and home batteries) 

decrease faster than forecast. (Expected outcome: Cost of Electric scenario decreases, but Electric 
scenario is still much more expensive than Diversified scenario) 

o Sens 2: Limit investment in gas projects so that total energy system spending is less than the total 
Energy System Costs projected for the Diversified scenario. (Expected outcome: Net‐zero target is not 
met) 

o Sens 3: Costs of hydrogen infrastructure costs less than forecast. (Expected outcome: The total Energy 
System Cost decreases for both scenarios, maybe the cost gap between scenarios gets a bit smaller.) 

o Sens 4: Hybrid heating deployed in Ontario along a projected adoption curve suggested by Enbridge. 
(Expected outcome: end user costs and electric system costs are lower for hybrid heating case.) 

Deliverables: 
Guidehouse will deliver a revised draft final report that incorporates these changes by January 31, 2022. Guidehouse 
will invite an additional round of revisions from Enbridge, with comments requested by February 11, 2022. 
Guidehouse will deliver a revised final report on February 18, 2022. 

Budget: 
The work described above involves effort beyond the original scope of our Guidehouse’s contract with Enbridge. The 
cost of this additional scope is 

Thanks, 

J. DECKER RINGO | Associate Director 
Energy, Sustainabilty & Infrastructure | Guidehouse 
1200 19th St. NW | Suite 700 | Washington DC 20036 | USA 
202.973.3170 Direct | decker.ringo@guidehouse.com 

guidehouse.com 

2 

https://guidehouse.com
mailto:decker.ringo@guidehouse.com
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will update supply‐side modeling assumptions to add nuclear SMR as an available technology for the capacity expansion 
modeling, and add discussion of SMRs to the revised report.   

Deliverables:  
Guidehouse will deliver a revised draft final report that incorporates these changes by April 6, 2022. Guidehouse will 
invite an additional round of revisions from Enbridge, with comments requested by April 15, 2022.  Guidehouse then 
will deliver a revised final report on April 22, 2022.  

Budget:  
The work described above involves effort beyond the original scope of our Guidehouse’s contract with Enbridge.  The 
cost of this additional scope is   

Thanks, 
___________________________________________ 
J. DECKER RINGO | Associate Director
Energy, Sustainabilty & Infrastructure | Guidehouse
1200 19th St. NW | Suite 700 | Washington DC 20036 | USA 
202.973.3170 Direct | decker.ringo@guidehouse.com 

guidehouse.com 

NOTICE: This communication is from Guidehouse Inc. or one of its subsidiaries. The details of the sender are listed 
above. This email, including any attachments, is meant only for the intended recipient of the transmission and may 
contain confidential and/or privileged material. If you received this email in error, any review, distribution, 
dissemination or other use of this information is strictly prohibited. Please notify the sender immediately by return email 
and delete the messages from your systems. In addition, this communication is subject to, and incorporates by 
reference, additional disclaimers found in the “Disclaimers” section at www.guidehouse.com.  
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High-Level Cost Estimate for Creating a New Scenario 
based on the Diversified Portfolio Scenario 

Project: Energy Transition Scenario Analysis (ETSA) 
Re: Estimated cost range to create a new scenario by adjusting some Critical Drivers in the Diversified Portfolio scenario 
Submitted to: Jennifer Murphy, Enbridge 
Submitted by: Alex Tiessen & Erika Aruja, Posterity Group 
Version: 1 
Date Submitted: 10 June 2021 

currently used in the Diversified Portfolio scenario to achieve deeper GHG reductions. Depending on the Critical Drivers adjusted and the 
This memo provides a rough estimate of the cost to develop a new scenario for EGI based on revising some settings for select Critical Drivers 

number of rounds of revisions, we expect the cost to range between The cost estimate reflects a lower 
and upper range and can be revised to be more precise when more details of the scope of work become available. 

The Task 

• Create a new scenario that achieves further GHG reductions beyond what the Diversified Portfolio scenario is currenting forecasting 
by adjusting some Critical Driver settings. 

• This will likely be by adjusting Critical Drivers that EGI can control: RNG, hydrogen, CCS and DSM budget. 

Assumptions: 

• The new scenario will be created using the Critical Drivers established for the ETSA project; no new Critical Drivers will be 
developed. 

• The current models will be used (i.e., model structure is maintained) 
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Table 1 – Additional Scenario Scoping Assumptions 

Activity Narrower Scope/Lower Level of Effort Description Broader Scope/High Level of Effort Description 

Identify which Critical Drivers 
should be adjusted 

• EGI defines which Drivers should be adjusted 
and discusses with PG. 

• Drivers adjusted do not require additional 
research and analysis from PG to develop 
inputs such as RNG, H2, NGT, CCS and DSM 
budget. 

• EGI and PG work collaboratively to define which 
Drivers should be adjusted. 

• Drivers adjusted require additional research and 
analysis from PG to develop inputs such as C&S, 
non-price driven fuel switching, and climate 
change. 

Develop & define settings for the 
Critical Drivers that deviate from 
the current settings 

• EGI provides setting values for Drivers and 
they are in the same format as previous 
inputs. 

• PG reviews and intakes new data. 

• PG conducts research and analysis to develop 
inputs/settings for Drivers. 
Or, 

• EGI provides settings for Drivers in a different 
format than previous inputs. PG reviews and 
processes data to use in the model. 

Model the new scenario 
• PG constructs a new scenario and runs the 

model. 
• A DSM budget-solver model run is not 

required. 

• PG constructs a new scenario and runs the model. 
• A DSM budget-solver model run is required. 

Review the results and revise if 
necessary 

• PG and EGI review results 
• Minimal or no revisions are required. 

• PG and EGI review results 
• Major revisions are required. 

Documentation of the scenario 
inputs and results 

• PG writes concise memo to document inputs 
and results 

• PG writes small report explaining the scenario, the 
process to develop inputs, details the inputs and 
discusses the results in comparison to the other 
scenarios. 

Update the PowerBI data 
visualization dashboard. 

• Update the PowerBI data visualization 
dashboard with the new scenario using the 
existing format. 

• Update the PowerBI data visualization platform 
with the new scenario. 
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Activity Narrower Scope/Lower Level of Effort Description Broader Scope/High Level of Effort Description 

• Add additional exhibits not previously included in 
the dashboard. 

Project Management • On-going communication, budget updates, 
meetings, etc. 

• On-going communication, budget updates, 
meetings, etc. 

Cost Estimate 

Alternative Approaches: 

• GHG target goal seeking: If EGI wants to reach a GHG reduction target in a specific year, PG can see what volumes of RNG and H2 
would be required to meet that target. This would likely be an iterative process where multiple model runs are conducted until the 
GHG target is reached. 

o We could also explore various combinations of RNG and H2 required to meet the target. 





   

    
   

  
   

   
   

REDACTED  Filed: 2023 03-  EB 2022-0200 Exhibit I.1.2-CCC-3, Attachment 2, Page 126 of 221







REDACTED  Filed: 2023-03-08 EB-2022-0200 Exhibit I.1.2-CCC-3, Attachment 2, Page 129 of 221



REDACTED  Filed: 2023-03-08 EB-2022-0200 Exhibit I.1.2-CCC-3, Attachment 2, Page 130 of 221







REDACTED  Filed: 2023-03-08 EB-2022-0200 Exhibit I.1.2-CCC-3, Attachment 2, Page 133 of 221



REDACTED  Filed: 2023-03-08 EB-2022-0200 Exhibit I.1.2-CCC-3, Attachment 2, Page 134 of 221













   
     

   

   
      

     

   

       

 

      
  

  
  

                
                 

             

      

              
              

                
      

                
                   
                    

    

             

 

  
      

 

REDACTED  Filed: 2023-03-08 EB-2022-0200 Exhibit I.1.2-CCC-3, Attachment 2, Page 140 of 221



   

       

 

   
 

 

   
  

              
      

    

              
            

                  
              

               
               

             
              

               

  

                
                  

           

              
                   
                  

                  
                 

                
               

                 
                     

  

                 
                 

               
               
              

             
                

               

REDACTED  Filed: 2023-03-08 EB-2022-0200 Exhibit I.1.2-CCC-3, Attachment 2, Page 141 of 221



                    
               
               
                  

                 
              
             

  

                  
            

  

               
         

                   
                 

             

                  
              

                   
                 

    

                 
               

           

  

                  
         

    

                 
               

               
             

               
               
               

                
                

               
                 

              
                 

 

   

                
                   

                  

REDACTED  Filed: 2023-03-08 EB-2022-0200 Exhibit I.1.2-CCC-3, Attachment 2, Page 142 of 221



               
                

                 
                   

             
                 
                 

              
                   

                    
               

      

             

             
              

            
              

              
         

                
               

   

                
              

           

                
            

   

        

               
             
              

       

              
               

              
              

               
    

               
             
             

              
               

              
               

               
               

REDACTED  Filed: 2023-03-08 EB-2022-0200 Exhibit I.1.2-CCC-3, Attachment 2, Page 143 of 221



               
           

               
            

             
              
              

            

              
       

             
       

         

               
            

            
 

                 
               

 

  

       

                
              

      

             
             

            
           

             

            
           

                  
              

             
               

                

                    
             

   

                  
                
             
            

          

REDACTED  Filed: 2023-03-08 EB-2022-0200 Exhibit I.1.2-CCC-3, Attachment 2, Page 144 of 221



              
         

            
         

       

                
                 

                  
             

          
              

          
            

          
   

                   
                

                   
               

               
             
 

                
          

          
           

            
               

                
                

                
           

               
           

    

               
                 

               
               

                
             
   

              
            

               
             
            

              
                

             
  

REDACTED  Filed: 2023-03-08 EB-2022-0200 Exhibit I.1.2-CCC-3, Attachment 2, Page 145 of 221



                  
             

               
         

  

                   
               

                  
              

                
                  

                  
              

                
             

  

                
                     

           

            
              

                  
              

          
      

               
                 
           

                
             

       

                
          

                 
                

                
                

                   
                
                

               
                 

               
                

              
          

REDACTED  Filed: 2023-03-08 EB-2022-0200 Exhibit I.1.2-CCC-3, Attachment 2, Page 146 of 221



    

                
                

                 
               

                
                 

                
                

              
               

                
               

                  
               

              
              

               
 

               
               
            

                  
                 

                
                 
              

                 
               

          

                   
                 

             
            

              
                 

                 
                
             
 

  

                  
              

             
                   

                  
                 

                     
                     

                
  

  

REDACTED  Filed: 2023-03-08 EB-2022-0200 Exhibit I.1.2-CCC-3, Attachment 2, Page 147 of 221



                   
                 

               
          

   

   
   

      
         

  
  

      
  

    

    
      

     
    

   
  

                 
                   

                    
                   

                
 

  

                  
                 
               

                  
                

                
     

  

                  
                  
   

       

                
              

  

    

            

REDACTED  Filed: 2023-03-08 EB-2022-0200 Exhibit I.1.2-CCC-3, Attachment 2, Page 148 of 221



  

               
                 

                
       

   

                      
                 

                 
          

   

             
                

               
                 
             

  

                 
               

              
                 

              
                  

                 
                

                   
                
              

                   
                  

   

                
                 

                 
                
          

   

                
                

              
                  
              

              
 

      

REDACTED  Filed: 2023-03-08 EB-2022-0200 Exhibit I.1.2-CCC-3, Attachment 2, Page 149 of 221



    

                 
                  
              

                
          

                
 

   

 
 

  
 

 
   

  
        

   

 

        

   

  
       

   
      

 
 

REDACTED  Filed: 2023-03-08 EB-2022-0200 Exhibit I.1.2-CCC-3, Attachment 2, Page 150 of 221



  

      
       

    

             
          

    

       

               
            

             
               

          

                
              

        

      

      

      

     

               
        

  

       

                
 

                 
   

       

                   
        

   

                 
 

     
    
       

     
    

REDACTED  Filed: 2023-03-08 EB-2022-0200 Exhibit I.1.2-CCC-3, Attachment 2, Page 151 of 221



     

       

  

              

                  
           

          

REDACTED  Filed: 2023-03-08 EB-2022-0200 Exhibit I.1.2-CCC-3, Attachment 2, Page 152 of 221



      

   

 
 

   
 

  
   

  
        

   

 

        

   

  
       

   
      

 
 

 

REDACTED  Filed: 2023-03-08 EB-2022-0200 Exhibit I.1.2-CCC-3, Attachment 2, Page 153 of 221







 
   

   
  

  
 

 

   

  

 
  

     
 

 
 

  

 

 

   
  

 

 

 

 

REDACTED  Filed: 2023-03-08 EB-2022-0200 Exhibit I.1.2-CCC-3, Attachment 2, Page 156 of 221

SCHEDULE B 

TO THE CONSULTING AGREEMENT BETWEEN 
ENBRIDGE GAS INC. AND GUIDEHOUSE CANADA LTD. 

Dated January 18, 2021 
This Schedule is made under the above referenced consulting agreement (the “Agreement”) between 
ENBRIDGE GAS INC. (“Enbridge”) and GUIDEHOUSE CANADA LTD. (the “Consultant”). 
All capitalized terms used in this Schedule have the meaning given to them in the Agreement. 

1. SCOPE OF SERVICES 

The Consultant will undertake the following Services, as further described in the Deliverables Section 
below: 

EGI is seeking a comparative analysis of industry practices of relevant Canadian and U.S. LDCs for: 

1. Weather and risk assumptions for Gas Supply planning 

2. EGI is further seeking a review of utility best practices for design day demand modeling using the 
suggested design criteria, used for Gas Supply Planning in upstream contract sizing 

3. EGI requires comprehensive written reports. 

4. Participate at a half-day kickoff meeting at the outset to discuss existing criteria, methodologies, data 
and assumptions. This meeting will be held remotely. 

5. Ongoing consultation to discuss preliminary results; provision of recommended revisions to design 
weather methodology and assumptions. 

6. Assessment of the final results with accompanying presentation. 

2. DELIVERABLES 

The Consultant will provide the following deliverables: 

Half-day kickoff meeting 

Assessment of Final Results and Accompanying Presentation 

Comprehensive Written Report 

3. COMMENCEMENT AND COMPLETION DATES 

This Schedule shall be effective as of March 8, 2021 and expire May 15, 2021, or such other date as the 
parties may mutually agree in writing. 

4. KEY PERSONNEL 

Craig Sabine, Director 
Paul Moran, Associate Director 
Peter Steele-Mosey, Associate Director 
Dixon Grant, Senior Consultant 
Laurel Buchanan, Consultant 

5. FEES AND PAYMENT TERMS 
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Enbridge 
200, 425 – 1st Street SW 
Calgary, Alberta T2P 3L8 
Canada 

November 30, 2020 

Willis Towers Watson Inc. 

308 4 Avenue SW 

Suite 2900 

Calgary, AB 

T2P 0H7 

Attention: P. Charles Allegro 

RE: Renewal of March 1, 2017 Statement of Work 

Dear Charlie: 

Further to the: 

• Statement of Work dated March 1, 2017 (the “SOW”); and 

• the Consulting Services Agreement dated January 22, 2016 (the “CSA”), 

entered into by our two firms, please accept this letter as Enbridge Inc.’s exercise of the renewal option 

set out in the SOW. In particular, the SOW states: 

“The Service Recipient may, at its sole discretion, and upon notice given to the Consultant no 
later than thirty (30) days prior to the expiry of the Term of this SOW, extend the Term of this 

SOW for such further period as the parties agree”, 

1 
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The project descriptions are the same as noted in the SOW except for the Non-discrimination Testing 

project which is described below. 

Non-Discrimination Testing 

Enbridge has requested Willis Towers Watson perform nondiscrimination testing under IRC §125, 105, 

129 and 79. The specific nondiscrimination testing Willis Towers Watson will perform on behalf of 

Enbridge is provided below: 

SECTION 125 CAFETERIA PLANS 

• Eligibility Test 

• Contributions or Benefits Test (including utilization) 

• Concentration Test 

SECTION 105 AMOUNTS RECEIVED UNDER ACCIDENT AND HEALTH PLANS 

• Eligibility Test 

• Benefits Test 

SECTION 129 DEPENDENT CARE ASSISTANCE PROGRAMS 

• Eligibility Test 

• Contributions or Benefits Test 

• 25% Concentration Test 

• Average Benefits Test (i.e., 55% utilization test) 

SECTION 79 GROUP TERM LIFE INSURANCE PURCHASED FOR EMPLOYEES 

• Eligibility Test 

• Benefits Test 

The above is subject to the discounting agreement we have in place with Willis Towers Watson in the 

email to Kendra Hand dated July 28, 2020 from Charlie Allegro (attached) except the H&B consulting 

services will be discounted by 15% instead of 10% until the end of 2021. Further the invoice process will 

be revised in accordance with the email to Ryan Stelmaschuk dated October 19, 2020 from Charlie 

Allegro (attached). 
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Please provide Willis Towers Watson Inc.’s acknowledgement and agreement to this extension by signing 
a copy of this letter in the place indicated below and forwarding a copy to my attention via email. 

Sincerely, 

Ryan Stelmaschuk 

Manager, Pensions & Benefits 

Willis Towers Watson Inc. agrees to the extension and other modifications of the SOW as set forth in this 

letter. 

Per: _______________________________ 

P. Charles Allegro 

Senior Director, Client Management 

cc: Henry Noey – Willis Towers Watson 

Victoria Kohout – Willis Towers Watson 

Kathy Elmore – Willis Towers Watson 

4 
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km kilometre(s) 

LoS Level(s) of Service 
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SME Subject Matter Expert 

SOP Standard Operating Procedure 

SP Strategy and Planning 

STO Storage and Transmission Operations 

TOM Target Operating Model 

TOTEX Total Expenditure 

UG Union Gas 
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Final Report 

1. Introduction 
Enbridge Inc. (Enbridge) retained Jacobs Consultancy Canada Inc. (Jacobs) to facilitate a series of Asset 
Management (AM) Target Operating Model (TOM) Reviews with the liquid pipelines (LP), gas transmission 
(GTM), and gas distribution and storage (GDS) Business Units (BUs). This report identifies the outcomes of these 
reviews, which were based upon an assessment of existing practices against globally-recognized good practice as 
set out in the 39 Subjects of the Global Forum on Maintenance & Asset Management (GFMAM) AM Landscape. 
The assessment also compares the results to the priority improvements in 18 of the 39 Subjects over Enbridge’s 
3-year Roadmap period. 

1.1 Background 

Enbridge is an energy delivery company operating across North America. With Canadian headquarters in Calgary, 
Alberta, Enbridge is a publicly traded company with a workforce of approximately 13,000. There are three core 
business areas: LP, natural gas pipelines, and utilities and power. 

The LP business area operates the world’s longest and most complex crude oil and liquids transportation system 
with approximately 27,564 kilometres (km) of active crude pipeline across North America. 

The natural gas pipelines (GTM) business area connects North America’s natural gas supply basins to major 
demand centres, in addition to liquefied natural gas and Mexico export markets. GTM and midstream pipelines 
cover approximately 38,375 km. 

The utilities and power (GDS) business area operates North America’s largest natural gas utility by volume, with 
78,214 km of gas distribution mainlines, 66,787 km of gas distribution service lines, and 5,471 km of gas 
transmission lines. In addition, the renewable energy portfolio includes wind, solar, and geothermal projects in 
North America and Europe. 

1.2 Target Operating Model 

In early 2018, Enbridge executive leadership approved a business case to drive improvement in Enterprise Asset 
Management (EAM) practices and capabilities. A TOM was developed which defines a vision for EAM to 
confidently state “Our assets are safe, reliable, and profitable. We know it and we can prove it.” 

The approved business case required a step change in certain aspects of EAM over a 3-year program with 
continual improvement activities beyond that. Improvement plans (Roadmaps) were developed at the Enterprise 
and BU levels for this 3-year period based on an assessment of existing practices against global good practice, as 
set out in the 39 Subject Elements of the GFMAM AM Landscape. Enbridge leaders prioritized improvements in 
18 of the 39 Subject Elements. 

Enbridge is now in the second year of the EAM Program implementation. Executive leaders have asked for a 
check-in on progress to enable the LP, GTM, and GDS BUs to subsequently identify any opportunities to refocus 
plans and resources where applicable. This report outlines the results from the 2020 Asset Management TOM 
Progression Reviews. 

1.3 Foundational Elements of Asset Management 

Over the past few decades, the management of infrastructure assets has advanced significantly. By the early 
2000s, several guidance documents had been published in Australia, New Zealand, and the United Kingdom, 
describing key principles for better managing infrastructure assets and providing methods for gaining the most 
value from those assets. 

FES0826201216CGY 1 
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In 2014, the International Organization for Standardization (ISO) released the first international standard for AM, 
ISO 55000. As with other ISO standards, ISO 55000 is a “management system.” A management system is “the 
way in which an organization manages the inter-related parts of its business in order to achieve its objectives”1. 
ISO 55000 is composed of three documents: 

1) ISO 55000 provides an overview of the standards, AM principles, and terminology; 
2) ISO 55001 stipulates the AM System requirements; and 
3) ISO 55002 offers guidelines for the application of the requirements included in ISO 55001. 

While organizations can eventually achieve ISO 55000 certification, most organizations are demonstrating 
alignment to the standard and using it to incorporate the best-in-class principles and practices to improve 
service and optimize investments. 

In ISO 55000, AM is defined as the “coordinated activity of an organization to realize value from assets” and 
“involves the balancing of costs, opportunities and risks against the desired performance of assets, to achieve the 
organizational objectives”2. As such, coordinated activities, realizing value from assets, and using risk 
management to balance the objective of delivering established levels of service while minimizing life cycle costs 
can be considered the cornerstone principles of AM. 

Within a private Enterprise context, the ability to produce and sell a commodity at a profit relies upon the 
performance of infrastructure assets and on the application of “good practice” decision-making to utilize 
resources efficiently and effectively. Consequently, understanding how to define AM, how well is it being 
practiced, and what is “good practice” is important. 

1 International Organization for Standardization (ISO). 2019. Management system standards. Accessed July 2019. https://www.iso.org/management-
system-standards.html. 

2 ISO 55000:2014 Asset management -- Overview, principles and terminology 
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2. The Maturity Assessment Process 

Assets fundamentally exist to provide value to customers and other stakeholders, as well as the environment, and as 
such, AM is very much focused on understanding the connection between the assets and the service they provide, with 
ultimately all investment linked to either maintaining or enhancing service. In addition, people "do" AM and, therefore, 
the quality of AM is reliant on people, their knowledge, competence, motivation, and teamwork 

To be truly effective, AM needs to be multi-disciplinary, involving many parts of the organization including, but 
not limited to, leadership and management, finance, planning, engineering, and Operations and Maintenance 
(O&M). 

Many organizations carry out maturity assessments to obtain a better understanding of their capabilities and 
competencies with regard to AM. There are various approaches to AM assessments. For this project, the Institute 
for Asset Management's (IAM's) SAM+ tool will be used. 

2.1 SAM+ Tool 

Although initially designed for PAS 55 and ISO 55000 assessments, the SAM+ tool has been updated to contain 
additional functionality for assessment of the 39 GFMAM Subject Elements, organized within the six Subject 
Areas of the AM Landscape (Figure 2-1 ). 

These Subject Areas are aligned to the 
content of the following seven key 
requirements of ISO 55001: 

L------------------------------------

7) Clause 10 - Improvement. 

The SAM+ tool therefore aims to meet Figure 2-1. GFMAM Subject Areas 
the intent of ISO 55001, however is not 
intended to be a formal assessment 
against the standard. 1AM Maturity Assessment focuses on AM practices, not assets. It provides a baseline for an 
action plan to address key gaps, as well as identifying strengths. 

2.2 Maturity Scale 

Maturity is ranked on a five-point Maturity Assessment Scale (Levels Oto 3 and beyond) as shown in Figure 2-2, 

where Level 3 is deemed as competent. This scale enables benchmarking and demonstrating progress, 
diagnosing and prioritizing the development of new capabilities, and communicating competency or excellence 
to stakeholders. It also serves to establish processes and habits of continual improvement with an objective basis 
of evidence across the many dimensions of AM. 

Source: 1AM Anatomy: 2012 
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Figure 2-2. ISO 5501 Maturity Assessment Scale 

2.3 2020 Review Process 

Jacobs, an !AM-endorsed assessor, was engaged to conduct the 2020 TOM Progression Reviews as follows: 

1) Discovery Phase - Two documents were provided during discovery, the 2018 maturity assessment across all 
three BUs and the EGO maturity assessment 2017. 

2) Maturity Assessment- Conducting an 1AM Maturity Assessment separately for the GOS (Toronto), LP 
(Calgary), and GTM (Houston) BUs through a series of workshops. The objective of each assessment was to 
capture a single maturity level score by consensus of workshop participants for each of the 39 Subject 
Elements. At the workshop, the 1AM SAM+ Tool was used to record and evaluate the input from the 
participants. For the 18 GFMAM elements identified in the business case (Figure 2-3), the assessment 
included a progress review against the original baseline. These elements were prioritized for in-depth 
discussion and review. For the remaining GFMAM elements, the assessment was discovery based and less 
intensive, as the intent was to create an initial baseline for those elements. Follow-up sessions will be held to 

explore additional detail, engaging additional staff where warranted. 
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Figure 2-3. GFMAM Subjects and Elements with 18 Enbridge Priorities 
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3) Report-A preliminary report was prepared for each BU summarizing the workshop results. This final report 
was prepared to incorporate all BU results from this 2020 Review in comparison to the 2018 Review. 

2.4 Workshop Schedule and Attendees 

The assessment was conducted through remote delivery rather than in-person meetings due to COVID-19 

protocols. A series of six preliminary workshops were held with two workshops per BU in order to divide the 

assessment into manageable timeslots for remote delivery. The first workshop with each BU was focused on 20 

Subjects that were mostly related to Strategy and Planning (SP) while the second workshop focused on 19 

Subjects that were mostly related to Operations and Data (OD). Follow-up sessions occurred to complete 

question sets and confirm details. The workshop schedule and attendees for each BU are presented in Table 2-1. 

Results from the workshop are described in Section 3. 

Table 2-1. Workshop Schedule and Attendees 

GOS 

Strategy and Planning July 27 

Catherine Mccowan, Manager Michael Vettese, Specialist 11 AM 

Risk, SP Stations 

Danielle Tumey, Specialist II AM Danielle Dreveny, Supervisor 

Integration Capital FP&A 

Erik Naczynski, Manager Asset Mike Hildebrand, Mgr Asset 

Classes Distribution Classes Storage & Transmission 

Steve Dinopoulos, Specialist 

Project Plan Design 

Kevin Bando, Manager 

Operations 

Angela Scott, Manager Integrity 

Management 

Observer: Rebecca Mayhew, 

EAM Governance 

Operations and Data July 28 

Catherine Mccowan, Manager Pamela Callow, Supervisor 

Risk, SP Process Attachment & 

Andrew Welburn, Manager Construction 

Asset Data & Information Jim Harradine, Mgr O&M 

Taylor Jones, Specialist II AM Engineering 

Distribution Pipe Hugh MacMillan, Manager 

Fin/Law/Aff/Data/Support 

Todd Piercey, Manager Pipeline 

Engineering 

Ahmed Nossair, Manager 

Stations & Utilizations 

Engineering 

Johanna Sanchez Gomez, 

Manager Construction 

Observer: Rebecca Mayhew, 

EAM Governance 

Observer: Caryn Campbell, 

Manager, EAM Project 

Management 

Operations and Data Follow-up 

Catherine Mccowan, Manager Angela Scott, Manager Integrity 

Risk, SP Management 

Erik Naczynski, Manager Asset Mike Hildebrand, Manager 

Classes Distribution Asset Classes Storage & 

Transmission 

August 17 

Andrew Welburn, Manager 

Asset Data & Information 

Observer: Rebecca Mayhew, 

EAM Governance 

Observer: Caryn Campbell, 

Manager, EAM Project 

Management 

Competence Management August 10 

Catherine Mccowan, Manager Bridget Sneddon, Manager of 

Risk, SP Technical Training 

Observer: Rebecca Mayhew, 

EAM Governance 

Note: 

FP&A = Financial Planning and Analysis 
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LP 

Strategy and Planning -

-

-
-

Operations and Data -

-

Strategy and Planning Follow-up -

-

-
-

Demand Analysis Follow-Up -
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-Procurement and Supply Chain Follow-Up 

-

Systems Engineering Follow-Up -

-

GTM 

Strategy and Planning -

-

Strategy and Planning Follow-up -

FES0826201216CGY 7 
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-Operations and Data 

-

Competence Management -

-

Demand Analysis -

Subjects 7, 9, 18, 19 -

Procurement and Supply Chain Management -

FES0826201216CGY 8 
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3. Maturity Assessment Results 

Results from the 39 Subjects assessed for each BU are described as follows. Detailed workshop questions are 
included in Appendix A and workshop notes are included in Appendix B. 

3.1 Gas Distribution and Storage Assessment Details 

A total of 17 GDS staff were engaged during this process in addition to two observers from EAM. The GDS SP 
Workshop was held on July 27 and two OD Workshops were held on July 28 and August 17. A follow-up meeting 
to gather further information regarding the SP area of Competence Management was held August 10. 

The 2020 results for GDS are summarized in Figure 3-1 alongside the 2018 results for the 18 Subjects previously 
assessed prior to integration. The 2018 results are for Enbridge Gas Distribution (EGD) and Union Gas (UG) 
respectively. 

Figure 3-1. GDS Maturity in 2018 and 2020 

The current maturity level has been presented for each of the 39 Subjects assessed along with a description of 
progress to date, rationale, and evidence. 
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Subject 1: Asset Management Policy (AM Policy) - The principles Maturity Level 
and mandated requirements derived from and consistent 
with the organizational strategic plan, providing a :ut'f'IU' 

framework for the development and implementation of � 
, 
_

the Asset Management Strategy (AM Strategy) and the 
setting of the Asset Management Objectives (AM Objectives). 

An AM Policy is in place and endorsed by top management. It is updated annually to reflect organizational 
priorities and published for ease of access by staff across the organization as well as the public. The AM Policy is 
linked to the Strategic Asset Management Plan (SAMP). 

While awareness of the AM Policy exists across the organization, there are opportunities for further 
communication and training. 

Subject 2: Asset Management Strategy and Objectives - The Maturity Level 
strategic plan for the management of assets of an 
organization that will be used to achieve the �·IE·lii-j
organizational/corporate objectives. 

The rating for the SAMP is higher, 
There is a SAMP in place, along with a Roadmap for the TOM which is a 

at approximately a 2.5 while the 
separate document. Top level objectives and performance measures are 

AM Objectives are rated at 2. 
in place, however are not linked to the asset base. The extent of 
performance measures varies across asset classes. For example, 
performance measures are strong for non-gas assets and distribution assets, however other areas (such as, tying 
in compression reliability with criticality of specific assets) could be improved considering the criticality of the 
assets. 

There is an opportunity to promote further integration across asset classes by aligning performance measures. In 
addition, some required financial information is available but further work is necessary as part of the integration
process in order to gain consensus on demonstrating the effectiveness of the organization as a whole. 
Measurability of some objectives is a challenge. There is an opportunity for stronger documentation, such as 
adding metrics to the TOM prior to finalizing and corporate roll-out. 

Subject 3: Demand Analysis -The processes an organization uses to Maturity Level 
both assess and influence the demand for, and Level of 
Service (LoS) from, an organization's assets. -lil:11i4:.•1•i11h111111•i1,.. 

There are annual processes for both planning and network analysis 
Working beyond a level 3 maturity; that re-evaluate the need for products. This includes consideration of 
this is an area of strength and part 

expansion and growth projects. 
of the core business. 

Subject 4: Strategic Planning -The processes an organization uses Maturity Level 
to conduct strategic AM planning. 

�'1¥1-ih·,
Strategic planning is being conducted in alignment with business 
needs and overall financial forecasts. Inputs from demand forecasts 

And in some instances beyond this are being linked to AM. Asset plans exist for each asset class which 
rating.includes a set of asset strategies (Section 5 of each plan), including 

documents and approaches outlining the balance being maintained 
between risk and safety, capital and O&M, and so forth. 

FES0826201216CGY 10 
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Furthermore, there are various levels of risk-based analysis being conducted on parts of the asset base. Strategic 

planning processes are in place for demand forecasts and to address the existing asset base. Growth is 

documented in addition to the need for expansion based on specific regulations (such as, the Canada Energy 

Regulator). 

Subject 5: Asset Management Planning - The activities to develop Maturity Level 
the Asset Management Plans (AMPs) that specify the 

detailed activities and resources, responsibilities, and 44%1-� 
timescales and risks for the achievement of the AM 

Objectives. Strong. 

An AMP exists and the latest edition will be published in August 2020. 
AMPs are a regulatory requirement. Asset managers review the AMP with executing groups to verify their ability 

to implement it. There is a review with stakeholders after the initial version of the AMP and feedback is 

incorporated. 

The resources required to achieve the AMP/end state are not understood or well documented. For example, 
processes for understanding additional O&M requirements associated with new projects could be applied with 

additional rigour. Furthermore, there are opportunities for improvement in linking planned capital expenditure 
(CAPEX) with actual engineering resources required for delivery of the CAPEX. 

Subject 6: Capital Investment Decision-Making - The processes and Maturity Level 
decisions to evaluate and analyze scenarios for decisions 

related to capital investments of an organization. These �¥1,1·� 
processes and decisions may relate to new assets for the 

organization (such as, greenfield projects) and 
Moving towards a 3; some 

replacements of assets at end-of-life (CAPEX sustaining 
fluctuations by asset class. 

programs). 

Overall fairly strong. There are systematic capital investment decision-making processes and methods in place, 

supported by documentation. Business case processes exist in the form of flow charts. Risk assessments are 

conducted as part of the process. There is alignment across groups. Although CSS is being used, there is more 

rigour placed on capital and the O&M component of the decision is often missing. 

There are good processes and practices in place; however, it is not yet a well-oiled machine and some fine-tuning 

is needed. 

Subject 7: Operations & Maintenance Decision-Making - The 

management activities and processes involved in 

determining the O&M requirements in support of the AM 

Objectives and goals. 

Maturity Level 

44'Mii•� 
_ 

Maturity depends on the area, with 
O&M decision-making is based on a suite of requirements and methods 

some being more advanced. 
including business requirements, manufacturer's recommendations, 

reliability-centered maintenance, and a significant amount of Canadian 

code and legislative requirements. Standards are updated every 5 years. 

Documents and practices are reviewed, and this is triggered when a standard is changed. Both legacy companies 

rate high so, even though work is still underway to bring them together, performance has been maintained and 

the result will further enhance business and risk management. From an integration perspective, there is 

movement towards having one set of documents to show frequency of O&M for assets, inspection frequency, and 
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established procedures for how to complete maintenance. Harmonization is in progress, with maintenance 
schedules working and effective. A company-wide approach to preventative and predictive maintenance is being 
taken - both defined by history of failure and manufacturer's recommendations. Most risk is associated with 
damage and third-party intervention. 

Subject 8: Life Cycle Value Realization - The activities conducted by Maturity Level 
an organization to balance the costs and benefits of 

different renewal, maintenance, overhaul, and disposal =B9-i,i·�
interventions. 

Moving towards a 2, with more
The ability to manage life cycle costs has been explored, and there is 

strength in non-gas carrying 
some understanding of what activities need to be done. Activities are 

assets.
conducted in key areas and those with risk drivers. Fleet is also being 
done well. Storage & Transmission is more reactive. There is 
uncertainty regarding areas that are not tied directly to capital project spending. 

There are opportunities for improvement, including working towards the systematic and consistent achievement 
of O&M as part of an asset's life cycle. 

Subject 9: Resourcing Strategy - Determining and documenting the Maturity Level 
activities and processes to be conducted by an 
organization to procure and utilize people, plant, tools, 1 .-:Jli@:.§•iillil111111•ill.. 
and materials to deliver the AM Objectives and AMP(s). =:J 

Resourcing is strong when looking out 1 year, however it is weaker longer-term. The approach is more reactive 
than proactive, with limited consistency across the organization. From an execution perspective, staff work to 
ensure a balance of available resources across regions. A clear view of upcoming resourcing needs is not often 
available; however, this is more effective for larger projects. Typically, staff are made aware of projects as they 
come in for approval. It is more difficult to look at smaller jobs and tie that to specific requirements within AMPs. 
Resources exist to execute work in the AMPs, and there are robust tools in place to manage these, however there 
is a heavy reliance upon third-party contractors. Also, current hiring practices are focusing on future leadership 
potential making it difficult to hire future SMEs. 

Subject 10: Shutdowns & Outage Strategy - The activities taken by Maturity Level 
an organization to develop a strategy for shutdown 
and outages. 

There is extensive planning around the annual shutdown strategy 
however there are no documented processes and it is reliant on the people. The strategy does not extend beyond 
the current year. There is 100 percent redundancy in summer, where construction necessitates some shutdowns. 
There have been some very complex outages over last few years and they have been addressed well. For storage 
and transmission, the process is well-defined and led by the operations group - prepared at the beginning of 
construction season for current year starting with the maintenance schedule and construction outages sit on top 
of that. Weekly meetings are held regarding planned outages. There are no major outages for distribution. 

There is an opportunity to further document processes and extend the planning window. 

FES0826201216CGY 12 
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Subject 11: Technical Standards & Legislation -The processes 
used by an organization to verify its AM activities are Maturity Level 
compliant with the relevant technical standards and �¥1,1·� 
legislation. 

Processes are in place to verify AM activities are compliant with Evidence is pointing towards a 3, 

technical standards and legislation for commodity carrying assets. and there is a higher-level of 

There is a regulatory Management of Change (MoC) group that maturity on the gas carrying side 

updates standards. These updates are sent through Maximo for as well as for engineering. Maturity 

determination of possible effects on AM. Currently, there are two sets as one integrated organization is 

of standards; processes and procedures - one for each legacy lower than individual legacy 

company. A 3- to 4- year process is underway to update organizations. 

documentation and complete integration. In the interim, change 
processes are in place along with a clear approach to use until transition is complete. For buildings as an 
example, there are standardized documents to allow for consistent and repeatable design and execution of real 
estate. There has been a mismatch in technical standards between head office, engineering office, versus 
major/core projects. There is not yet a harmonized set of design standards, however some mismatch has been 
cleaned-up recently by a dedicated project team. 

There is an opportunity to further address gaps and provide further clarity regarding integration when 
considering technical standards and legislation. 

Subject 12: Asset Creation & Acquisition - An organization's Maturity Level 
processes for the acquisition, installation, and 
commissioning of assets. �·IE·l,l°j 

Front-end asset design processes by the projects organization follow a 
project life cycle gating process which is robust. However, asset handover has been less rigorously managed. 
Typically, a good job is done with commissioning activities, training plans, and maintenance strategies for new 
projects. However, a robust suite of documented processes and standards for commissioning and back-end 
handover is not readily available. 

With the above in mind, GOS recently implemented an initiative to develop a standard and associated process for 
asset turnover between the projects organization and operations. One area where asset creation is managed 
particularly well is service installations where thousands of instances are dealt with every year and the process is 
well laid out and understood. 

Subject 13: Systems Engineering -An interdisciplinary, Maturity Level 
collaborative approach to derive, evolve, and verify a 
life cycle balanced system solution which satisfies :i4§-i•1•,
customer expectations and meets public acceptability. _ 

Solid, leading into a 3 once 
There are well-established practices in place including resources, 

existing practices are tied 
system analysis tools, and functionality that are applied on a consistent 

together. Network analysis is 
basis. From a distribution analysis perspective, there is a centralized 

closer to a 3. team of network modelers within Engineering that are using Synergy 
and have developed cascading models with multiple pressure classes. 

Assumptions are documented in the model, however the rationale for those assumptions may not be 
documented. Network analysis is well documented and tracked in Maximo; it is transaction based. For large 
projects, a Leave to Construct Application provides justification, alternatives, and analysis to the Ontario Energy 
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Board. A number of different planning groups (such as, network analysis, transmission engineering, and 

optimization, storage planning) meet monthly and look at the entire system to make decisions collaboratively 

regarding the most balanced solutions. The right people are getting together, however there are not any process 

maps documented. 

There is an opportunity to document processes for the planning groups and tie existing practices together. 

Subject 14: Configuration Management - A management process Maturity Level 
for establishing and maintaining consistency of a 

product's physical and functional attributes with its �·lh·lii'j
design and operational information throughout its life. 

There is strength for most assets 
Changing expectations over time, as well as expectations that exceed (many km of mains and services,
capabilities, are resulting in performance issues (for example, with as well as stations which are closer 
older storage, compression and LNG facilities such as the Dawn De to a 2.5). 
hydration Plant). Reliability-centered maintenance analysis has been 

attempted in the past, however expectations have not been formalized, and configuration management relies on 

people. However, for thousands of distribution stations there are documented processes, as well as records for 

MOP-in and MOP-out, capacity, and performance. 

There is an opportunity to improve documentation, which would enable changes to be flagged (such as, 

degrading performance) and when it is not functionally possible to achieve expectations. 

Subject 15: Maintenance Delivery - The management of Maturity Level 
maintenance activities including both preventive and 

corrective maintenance management methodologies. �4¥1-iil·j 
There is a blend of proactive, predictive, and reactive maintenance 

being conducted. Work plans are in place (in SAP and Maximo) to manage annual maintenance and GOS overall 

achieves 100 percent compliance with the maintenance schedule. A score card is available regarding system 

equipment reliability. Plans are reviewed as OEMs (original equipment manufacturer) change, which 

demonstrates that system equipment reliability is being achieved for the business. Overall work is delivered 

safely, on-time, and on-budget, with adjustments made as required. For legacy UG, there was a robust non

conformance process with heavy mitigations plans in place if the full maintenance workload was not delivered. 

Subject 16: Reliability Engineering - The processes for ensuring Maturity Level 
that an item shall operate to a defined standard for a 

defined period of time in a defined environment. 44%1·� 
There are some robust reliability practices, however not all of the asset 

base is covered. This has been focused primarily on distribution. Legacy EGO had more robust procedures around 

equipment failures (such as, regulator valves). Now there are triggers on failures for Materials Evaluation Centre 

(MEC) with full-blown analysis resulting in a report to determine if it is a systemic issue. However, this can only be 

scaled for certain sized assets. For compressors, the root cause analysis is managed and follows a similar process. 

Maintenance practices have changed based on failure analysis in some instances in the past. 

There is an opportunity to take a step back and re-evaluate the level of detail and rigour for some assets. 
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Subject 17: Asset Operation - The processes used by an Maturity Level 
organization to operate its assets to achieve the 

business objectives. �·IE·lii-j
This is a successfully operating system, with effective asset operation in Moving towards a 2.5. 
place. It is currently going through integration and is adapting as 
required, recognizing that there is currently a heavy reliance on subject matter expertise. Documented 
procedures are in place and being updated alongside a more robust training program that is under development. 
For Storage and Transmission Operations (STO), there are processes for operators, mechanics, plant operators, 
gas controllers, and technicians that direct how equipment is operated. There is an Operations Manager 
Committee, and resource challenges are often raised particularly during the summer months as competing 
priorities arise. 

The system is starting to experience the impacts of the recent Voluntary Workforce Options on asset operations, 
as a lot of field experience was lost. There has been an increasing strain on operations and reliance on 
knowledge. 

Subject 18: Resource Management - Implementing the Resourcing Maturity Level 
Strategy to manage the use of funds, people, plant, 
tools, and materials in delivering AM activities. -�:ut'f'IW , 

There is a good track record of execution and delivering on the capital 
plan regardless of whether internal or outsourced resources are utilized. Resources are well-managed, and 
additional support is brought in from across the organization or externally as required. This is demonstrated even 
in emergency situations. There are few projects that are deferred due to resourcing, typically delays are due to 
permitting. 

There is an opportunity to improve predictions for future resource needs, and to address skillset boundaries for 
support functions (such as, engineering and drafting resources). 

Subject 19: Shutdown & Outage Management - An organization's 
processes for identification, planning, scheduling, 
execution, and control of work related to shutdowns or 
outages. 

There are existing operational and execution processes within Gas Control, STO, Distribution Operations and 
System Improvement to manage planned and unplanned outages. Shutdown and outage management is most 
prevalent in the STO division, however examples for Distribution Operations would include planned in-line 
inspections (Ills) and unplanned outages (such as, the Red Lake fires which resulted in the loss of 1,500 
customers in 2020). Robust plans are in place and built into annual maintenance plans (such as, turbines taken 
offline during off season, and Ill). This is coordinated with operations and tentative dates and allowances for 
each plant are reviewed in meetings. The Work Planning Group prepares a package of permitting while the 
Execution Group conducts the work. 

For compression stations, shutdown and outage management is part of the maintenance program and built into 
procedures. Staff feel they are being as effective as possible with the equipment available. There are procedures 
in place for safe shutdowns of pipelines, how to properly blow down a pipeline, blowdown times, and so forth 
with extensive supporting documentation. 
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The gap relates to the time horizon for the planning of outages and the execution efficiencies that could come 

from planning outages in the 2- to 3-year timeline. There is also a strong reliance on individuals and their 

knowledge, and an opportunity to further document the full range of processes in place. 

Subject 20: Fault & Incident Response - Responding to failures and Maturity Level 
incidents in a systematic manner, including incident 

detection, and identification, fault analysis, use of 

standard responses, temporary, and permanent repairs _ 
as well as the taking over and handing back of sites. 

There is a strong safety culture and a solid corporate memory regarding major incidents. The STO division 

primarily leads fault incident and response at the STO facilities. This is achieved through individual expertise as a 

function within the organization as opposed to a department. 

There is a very robust and integrated emergency response plan (filed with the Canada Energy Regulator) through 

the Incident Command Structure, with more than 300 people trained. It involves procedures regarding how to 

establish local groups and escalate up as required. There are also emergency response metrics in place, and 

these are reported to the Ontario Energy Board. 

There is also a detailed process for incident investigation and response in Distribution Operations. Failures are 

analyzed through the MEC to understand systematic issues, with feedback provided to determine if a program is 

needed to be more proactive. Where appropriate these are communicated upwards through the GOS Integrated 

Management System Top Management Review. This has proven to be an excellent method for reporting and 

capturing learning even when failures do not become incidents. 

The main gaps are in the fault analysis and documentation of the more routine faults. Although failed 

components are routinely sent to the MEC for analysis and there are regular stakeholder meetings, the capture of 

information on routine work orders for regulator replacement, main repair, and station rebuilds is not consistent 

and accurate. Further, there are opportunities to ensure that risk, integrity, and data are always considered in the 

incident investigation. 

Subject 21: Asset Decommissioning & Disposal - The processes Maturity Level 
used by an organization to decommission and dispose 

of assets due to ageing or changes in performance and �·IE·lii-j
capacity requirements. 

Strong.
There is a standard process in place for pipe decommissioning and 

disposal with a defined funding program. Decommissioning planning for rotating assets is less effective and can 

result in a costly inventory of spares left behind in stores. Decommissioning planning often begins at the end of 

asset life and there have been challenges with agreeing the responsibility for funding disposal costs. 

While future abandonment costs are assigned for pipe assets there is an opportunity to further consider end-of

life strategies when building new assets and take a more proactive approach to decommissioning. 
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Subject 22: Asset Information Strategy- The strategic approach to 
the definition, collection, management, reporting, and Maturity Level 

overall governance of asset information necessary to =B9-i,i·�
support the implementation of an organization's AM 
Strategy and AM Objectives. 

Moving towards a 2 by updating to 

Extensive efforts have been conducted over the last few years as the a corporate approach with a wider 

AM Program has been initiated. The recent focus has been at the range of information types and 

systems.Enterprise-level; however, this is shifting back to BUs with a push that 
occurred initially before integration. 

An appropriate governance framework is being put in place at the Enterprise-level. There are solid components 
of an Asset Information Strategy, however the focus is narrow with an outlook to 2023, and some components 
(such as, a detailed Roadmap) are missing. Various documents record elements of the system (such as, a high
level Roadmap with timelines), however, there is not a single document consolidating the approach. 
Each legacy company has its own work management system. Eventually, this will be replaced by the new Maximo 
work management system, and a Roadmap is being prepared to migrate assets into the new system. 

There are challenges with information that is not always readily available, and in beginning to roll-out a system in 
advance of the processes and procedures in place at the Enterprise-level. There is an opportunity to develop a 
Roadmap with a wider breadth, and look at a longer-term approach, as part of updating the Asset Information 
Strategy. Communication across the organization is also needed. 

Subject 23: Asset Information Standards - The specification of a Maturity Level 
consistent structure and format for collecting and 
storing asset information and for reporting on the �·IE·lii-j
quality and accuracy of asset information. 

There is a clear picture of where the organization is going with respect to asset information standards, and work is 
underway to integrate legacy businesses. Many standards are defined in existing systems, however, in the past 
they were not consistently adhered to. The approach to keeping records is well-defined, with corporate 
guidelines, policies, and procedures in place. Standards are being implemented for GOS. From a data perspective, 
attributes are defined, and systems are in place, however this is not necessarily enforced. 

There is variation in how records are stored (such as, SharePoint and personal storage) that will be addressed 
through standardization over approximately the next year. Furthermore, there is an opportunity to improve data 
quality as part of the process for amalgamating information collection from the legacy businesses. 

Subject 24: Asset Information Systems - The asset information Maturity Level 
systems an organization has in place to support the AM 
activities and decision-making processes in accordance �:i4§.i•1•� 
with the Asset Information Strategy. _ 

With a solid 2 in some situations. Asset information systems are well-managed, with a change process in 
place for upgrades. Testing is also conducted. There are maps of 
systems and interfaces with a variety of levels of detail. System Roadmaps are in place, with a focused 1- to 2-
year horizon and a less focused 2- to 3-year horizon. These Roadmaps are integrated into processes, utilities, 
Unify, and AM. However, the landscape is changing rapidly (month to month) and this evolution is making a 
longer-term Roadmap more difficult to establish. 

An implementation plan is also in place, although it is a fluid and it does not cover all systems. In general, staff 
know where data are and the system of record for particular data, however getting access to the data can be 
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difficult where experts have moved on to different roles. The Asset and Work System is being well planned, 

implemented, resourced, and tested. 

There is an acknowledged need for consistency and work is being conducted to address related gaps. This is 

challenging as data and integration reviews across legacy systems is complex. There are opportunities to prepare 

a longer-term Roadmap for asset information systems, and to improve the consistency of information within 

systems. Furthermore, there are other systems that are posing challenges that will need to be addressed. 

Subject 25: Data & Information - The data and information held Maturity Level 
within an organization's asset information systems and 

the processes for the management and governance of 

that data and information. �i49-l,t.� 
Approaching 2, for failure data the 

It is very clear what data has been created and where it is stored, and pipeline assets are in good shape 
the systems in place are doing their jobs well. Within individual but station assets further behind. 
ecosystems, information needs are identified and consistent. However, 

there are inconsistencies across legacy companies and, as a result, it is currently difficult to meet the needs of the 

business. A Fit for Purpose Study was conducted before integration and it showed that most attribute data were 

in reasonably good shape for operating and maintaining pipelines. Some problems were identified with integrity 

management (such as, pipe location data were good quality and easily accessible, however, material grade data 

were not easily accessible and needed to be taken from as-built drawings). Most data issues are related to 

historical data, so the organization is in better shape for moving forward. Data stewards have been identified, the 

level of awareness about data integrity and stewardship has increased significantly over last couple of years, and 

the structure and process exist for moving forward. 

There is an opportunity through integration to improve overall consistency and address past challenges while 

moving into the future. There is an acknowledged need for a standard level of rigour to be applied. 

Subject 26: Procurement and supply chain management - The Maturity Level 
processes used by an organization to ensure that all 

outsourced AM activities are aligned with the AM 44%1-� 
Objectives of the organization and to monitor the 

outcomes of these activities against these objectives. 

There is a strong focus on procurement and supply chain management, with structured processes in place. This is 

centralized through the Enterprise. The standard to which service providers are being held has increased, and 

controls have continued to improve over time. Contracts cannot be secured independently; the process ensures 

the right people and right prices are obtained. Service level agreements and metrics are being tracked. 

Consequences are being enforced for contractors unable to meet expectations. 

Procurement and Supply Chain Management has come a long way, however there are still opportunities for 

improvement. For example, in some cases the data that is captured by third-parties have limited controls on the 

quality. 

Subject 27: Asset Management Leadership - The leadership of an Maturity Level 
organization required to promote a whole life AM 

approach to deliver the organizational and AM �•tifi·ili·,
Objectives of the organization. 

Strong and pushing beyond. 
AM leadership is engaged from the top down. Senior levels of the 

organization are demonstrating strong leadership and commitment 

(for example, asset investment planning process, risk, and decision-making). There is a commitment to a whole 
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life approach for assets. Resources are in place, including an entire AM function for the organization. The recent
webcast, monthly steering committee, and specific AM roles (such as, a Vice President of Engineering and Asset
Management, the President of GOS is supporting organizational AM as well as acting as the head of EAM work)
demonstrate this commitment. 

The next step is to execute on the whole life approach for assets. Additional awareness is need for average
employees regarding AM, and in particular communicating their connection and building support. 

Subject 28: Organizational Structure - The structure of an Maturity Level 
organization in terms of its ability to deliver the
organizational and AM Objectives. �,-�!ltMih·,

The AM Organizational Structure is solid, and the core AM process is 
For AM structure; business generally well understood. The AMP is part of regulatory requirements 
structure has a lower score.and this helps to drive the organizational set up. 

The integration of the legacy businesses is still ongoing and there are a couple of areas that require more clarity,
(such as, risk assessments) but they are of lesser impact. 

Subject 29: Organizational Culture - The culture of an organization Maturity Level 
in terms of its ability to deliver the organizational and 
AM Objectives. -EFr7±t:ut'f'IU', 

There is a good culture and support, starting from the Director level 
and flowing into operations as demonstrated by the asset investment planning process and capital portfolio.
Overall, everyone is able to drive organizational and AM Objectives. Results indicate consistency. 

The regional groups have less visibility of each other's activities than in the past; therefore, this is an area that
may improve collaboration. 

Subject 30: Competence Management - The processes used by an Maturity Level 
organization to systematically develop and maintain
an adequate supply of competent and motivated 44%1-� 
people to fulfil its AM Objectives including �
arrangements for managing competence in the Strong program in place but scope 
boardroom and the workplace. has been mostly focused on field 

staff and the roll-out to office
Well-developed, very robust training programs are in place for critical 

based staff is underway. 
roles within GOS (that is, technical training to field and office technical 
systems), with a clearly laid out learning journey. This program was established 3 years ago in-house and has 
made significant progress. There are 17 technical competency learning maps in place that illustrate the journey 
from end to end (beginner to specialized through technical and health and safety and system courses). There is a
learning chapter/module for each competency, along with assessments (levels 1 to 4 and n/a), evaluations, and
module tests. 

On-the-job training and mentorship are also in place. Placemats are used to illustrate the journey, and to show
annual progress against competencies (such as, needs formal training, needs informal training, does not need 
competency, masters, and so forth). A video has recently been created for new leaders coming into a supervisor 
role for annual assessment of performance. The program is reviewed annually to verify the competencies are still
appropriate and aligned with the business, with an annual Directors meeting to provide statistics and enable 
discussion regarding future focus areas. 
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A report is also prepared each year for Directors to demonstrate progress and recognize the transition of staff. A 

separate program for Integrity Engineers is being prepared based on the same program model with consistent 

and aligned processes. Training programs for other roles (such as, professional realm of employees, and in 

particular risk and capital project managers) are out of scope. 

A high turnover rate has posed challenges in the past, as investments are made in training and staff and they 

move to other regions. There are opportunities to fully integrate the program with GOS over the next year and a 

half. Furthermore, professional employees (lawyers, financial/budgeting experts) have not yet been included, 

however the model for Competence Management lends itself to being adapted for these roles. Additionally, 

there is an opportunity for more broad communication regarding the EAM framework and how it relates to GOS 

Competence Management. 

Subject 31: Risk Assessment and Management - The policies and Maturity Level 
processes for identifying, quantifying, and mitigating 

risk and exploiting opportunities. 44%1-� 
The Risk Management process includes a centralized 7x7 risk matrix to 
assist in identifying, quantifying and mitigating risk. There are processes in place for risk assessments that are 

working, with a consistent approach being applied to drive asset replacements. Both legacy organizations have 
had risk processes in place for years. 

Opportunities are identified through the investment management process (CSS) which includes the Value 
Framework and is also based on the 7x7 matrices but brings in additionally the stream of financial benefits and 

costs that are more relevant on opportunity type investments. 

A shared mindset is beginning to emerge but there can be inconsistencies in the way that risk is applied across 

GOS. There is a tendency to be somewhat reactive rather than proactive in understanding risk, as long-term 

perspectives and planning for emerging risks are still a challenge. 

Subject 32: Contingency Planning & Resilience Analysis - The Maturity Level 
processes and systems put in place by an organization 

to ensure it is able to continue to either operate its 

assets to deliver the required LoS in the event of an �•tifi-iil·, 
adverse impact or maintain the safety and integrity of Quite mature with emergency 
the assets (whether or not they operate). response planning and business 

continuity planning. 
Doing well in this area, with solid documentation, structured and 

forward-looking processes, adequate staffing, and tests occurring regularly. Time and effort are spent on mock 

emergencies, looking at the range of possibilities with the distribution, storage, and transmission systems. A 

process and associated accountabilities are set up. There are also resources outside the organization that are in 

place to provide mutual support in an emergency. 

Subject 33: Sustainable Development - The interdisciplinary, Maturity Level 
collaborative processes used by an organization to 

ensure an enduring, balanced approach to economic 44%1-� 
activity, environmental responsibility, and social 
progress to verify activities are sustainable in 

perpetuity. 

Customer surveys are conducted, and the results are used to drive spending allocations. Some sustainable 

development processes are incorporated into the SAMP and AMPs, however more work is needed. Sustainability 
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goals have been translated into CSS decision criteria and projects are prioritized to deliver on environmental
goals, such as working to reduce greenhouse gas emissions, leakage rates, and recovering more gas from 
planned releases. 

Subject 34: Management of Change -An organization's processes Maturity Level 
for the identification, assessment, implementation and 

communication of changes to people, processes, and 44%1-� 
assets. 

MoC processes exist and are documented; however, they are not necessarily in place for all levels and all areas. 
These processes are supported by the organization. Existing processes are more effective for assets than for 

people. 

There are opportunities for further clarity regarding documentation to support people changes (for example, as a
result of turnover), and for more broad communication to the average employee. 

Subject 35: Assets Performance & Health Monitoring -The Maturity Level 
processes and measures used by an organization to 
assess the performance and health of its assets using �·IB·lii'j
performance indicators. 

A recent third-party assurance exercise indicates that GOS is industry Closer to a 3 for transmission 
leading in this area for integrity. For distribution assets, there is clear pipelines; a 2 for stations and 
definition about what needs to be collected, condition monitoring is facilities 
conducted, and asset performance and health information is being 
collected, historical performance data is used to forecast, and there is a review process in place. Facilities are 
moving towards this level. For transmission pipelines, inspection data is available to determine the life of assets.
For stations assets, condition and performance information is gathered but there is not a good understanding of
how to utilize this data to inform decisions. For storage and transmission facilities, inspection routines are good,
however there is uncertainty about the best measures of condition and performance and how to use that
information to forecast. 

There are opportunities for further improvement with station assets, as well as storage and transmission facilities. 

Subject 36: Asset Management System Monitoring - The processes Maturity Level 
and measures used by an organization to assess the 

performance and health of its AM System. �•ld•lii'j
There is reporting up to top management on the AM System, and a Pushing towards a 2.5 
series of measures are being well-monitored. This is part of an 
integrated management system, with regular meetings as part of the program. There are concerns about whether
the current monitoring measures are the most appropriate and effective and this is an area for improvement. 
Although the program is functioning in an integrated manner, the documentation for program and processes is
not complete. 

Subject 37: Management Review, Audit, and Assurance -An Maturity Level 
organization's processes for reviewing and auditing the
effectiveness of its AM processes and AM System. -:i49-i,i-�

An internal audit team exists; however, the team has been instructed Moving towards a 1.5
not to proceed with a review of AM as part of internal audit because AM 
it is not a regulatory requirement. Instead, an external reviewer will be engaged. 
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Subject 38: Asset Costing and Valuation -An organization's Maturity Level 
processes for defining and capturing 'as-built', 

maintenance and renewal unit costs and the methods =B9-i,i·�
used by an organization for the valuation and 

depreciation of its assets. Moving towards a 2. 

There is variation in the process for Asset Costing and Valuation 

depending on the asset class. Where effort is defined and captured through work orders in SAP, there has been 

good costing and other information recorded since the system was put in place in 2016 (for example, related to 

compression assets, station assets, and commercial meter sets). With respect to construction costs, legacy Union 

had information tracked on the cost per metre of installed pipe. 

There are some gaps in information and processes when time or materials are not booked through work orders, 

for smaller assets such as residential meter sets, and for non-gas carrying assets (for example, electronics on a 

station). There are also opportunities to gather and utilize information collected through work orders to inform 

future decision-making. 

Subject 39: Stakeholder Engagement -The methods an Maturity Level 
organization uses to engage with stakeholders. 

Internal stakeholder engagement is done well. Currently, there is not 

much formalized external AM stakeholder engagement, however 

customers surveys have been conducted in the past. There is likely value in doing more stakeholder engagement 

with certain external stakeholders, for example the Ontario Energy Board. 

There is an opportunity to conduct additional external stakeholder engagement (for example, sharing proposed 

plans as a follow-up to initial customer engagement) and it is likely that this will be done in the future. 
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3.2 Liquid Pipelines Assessment Details 
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3.3 Gas Transmission Details 
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3.4 Summary 

A comparison of the maturity scores for each BU for 2018 and 2020 is shown in Figure 3-4 for the 18 priority 

Subjects. 
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Figure 3-4. Maturity Scores by Business Unit for 2018 and 2020 
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4. Key Observations and Recommendations 

4.1 General Observations 

Enbridge is a mature and successful business and all of the BUs have demonstrated a good degree of maturity in 
processes and practices for several of the 39 subjects. A score of 3 has been assigned when the BU has already 
achieved the threshold requirements, or where the BU is close to achieving these requirements in recognition of 
ongoing improvement activities. 

The final scores are considered to be a reasonable overall representation of BU maturity. The two initial 
workshops covered many subjects and captured maturity scores and rationale. The follow-up sessions focused on 
subjects where it was important to consult additional staff to get an understanding of current practices. The final 
review made a few small adjustments (plus/minus half-point) and provided additional rationale as evidence for 
the scores. 

The differences between 2018 maturity scores and 2020 maturity scores are due to two main factors: 

 Progress made by the BU 

4.2 Recommendations 

There are some broad recommendations relating to the lower scores on the 18 priority Subjects. For the other 
subjects with higher maturity scores Enbridge has ongoing initiatives in place, and it is important to continue the 
momentum and continue to progress. 

Subject 2 Asset Management Strategy and Objectives 

Enbridge could derive significant value from implementing SAMPs. More sophisticated businesses tend to get 
more value from SAMPs as elements of existing good practice can be further aligned and strengthened during 
the SAMP development process. There appear to be different approaches across the three BUs and a 
fragmentation of what would be considered to be the contents of a SAMP document into separate parts. While it 
is not a requirement of ISO 55000 to have a single document, it is very helpful in the early stages of SAMP 
development. Defining a clear, common structure for all BUs by, for example, expanding the IMS Asset 
Management Program document requirements to become a SAMP, is a possible way forward. This would achieve 
two purposes of both developing a SAMP and implementing IMS documentation should Enbridge decide to 
include AM as a mandatory program in IMS. 

Subject 4 Strategic Planning 

Subject 5 Asset Management Planning 
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Preliminary Report 

Subject 7 Operations & Maintenance Decision-Making 

All BUs already have well-developed practices and processes. This subject is a crucial capability for all BUs and 
Enbridge should consider setting a higher maturity target that drives continued focus on integration of existing 
practices in the short term and moves the BUs towards optimization in the medium to long-term. 

Subject 8 Life Cycle Value Realization 

Enbridge would benefit from more coordination and drive for this subject. It might be useful to establish an 
Enterprise wide project, with representation from each BU, to establish a common framework, conduct BU pilots 
in coordination, and share learnings. 

Subjects 22, 23, 25 Asset Information Strategy, Asset Information Standards, Data, and Information 

There are several Enterprise and BU projects and initiatives in place already to progress these subjects. Enbridge 
should continue to drive these activities in coordination with other ongoing Enterprise-wide systems and data 
initiatives. 

Subjects 27, 28, 29 Asset Management Leadership, Organizational Structure, Organizational Culture 

Subject 35 Assets Performance and Health Monitoring 

Similar to Subjects 2 and 8 it seems likely that Enbridge would benefit from more coordination and drive for this 
Subject. It might be useful to establish an Enterprise wide project, with representation from each BU, to establish 
a common framework and conduct BU pilots in coordination and share learnings. 

Additional Recommendations 

Subject 33 Sustainable Development: Enbridge has a corporate sustainability team that have recently established 
sustainability goals and strategy. The development of the SAMP would be an excellent opportunity to clarify 
sustainability goals and objectives and incorporate these into AM decision-making frameworks (such as, C55). 
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Asset Management Anatomy Question Set 

No. Subsection Question Maturity Level 0 Maturity Level 1 Maturity Level 2 Maturity Level 3 

Asset Management 

Policy 

The principles and mandated requirements 

derived from and consistent with the 

organizational strategic plan, providing a 

framework for the development and 

implementation of the asset management 

strategy and the setting of the asset 

management objectives. 

The strategic plan for the management of 
Asset Management 

assets of an organisation that will be used 
2 Strategy & 

to achieve the organizational / corporate 
Objectives 

objectives. 

The processes an organization uses to both 

assess and influence the demand for, and 
3 Demand Analysis 

level of service from, an organization's 

assets. 

The processes an organization uses to 

4 Strategic Planning undertake strategic asset management 

planning. 

• The organisation has not 

recognised this subject 

and/or there is no evidence 

of commitment to develop 

it. 

• The organisation has not 

recognised this subject 

and/or there is no evidence 

of commitment to develop 

it. 

• The organisation has not 

recognised this subject 

and/or there is no evidence 

of commitment to develop 

it. 

• The organisation has not 

recognised this subject 

and/or there is no evidence 

of commitment to develop 

it. 

• The organisation has identified 

the need to address this subject, 

and there is evidence of intent to 

develop it. 

• Processes are poorly controlled 

and reactive. Performance is 

unpredictable. Proposals may be 

under development and some 

basic requirements may be in 

place. 

• The organisation has identified 

the need to address this subject, 

and there is evidence of intent to 

develop it. 

• Processes are poorly controlled 

and reactive. Performance is 

unpredictable. Proposals may be 

under development and some 

basic requirements may be in 

place. 

• The organisation has identified 

the need to address this subject, 

and there is evidence of intent to 

develop it. 

• Processes are poorly controlled 

and reactive. Performance is 

unpredictable. Proposals may be 

under development and some 

basic requirements may be in 

place. 

• The organisation has identified 

the need to address this subject, 

and there is evidence of intent to 

develop it. 

• Processes are poorly controlled 

and reactive. Performance is 

unpredictable. Proposals may be 

under development and some 

basic requirements may be in 

place. 

• The organisation has identified the means of 

systematically and consistently achieving competency in 

this subject, and can demonstrate that these are being 

progressed with credible and resourced plans. 

• Processes may be planned, documented, applied and 

controlled at a local level or within functional 

departments, often in a reactive mode but able to achieve 

expected results on a repeatable basis. The processes are 

insufficiently integrated, with limited consistency or 

coordination across the organisation. 

• The organisation has identified the means of 

systematically and consistently achieving competency in 

this subject, and can demonstrate that these are being 

progressed with credible and resourced plans. 

• Processes may be planned, documented, applied and 

controlled at a local level or within functional 

departments, often in a reactive mode but able to achieve 

expected results on a repeatable basis. The processes are 

insufficiently integrated, with limited consistency or 

coordination across the organisation. 

• The organisation has identified the means of 

systematically and consistently achieving competency in 

this subject, and can demonstrate that these are being 

progressed with credible and resourced plans. 

• Processes may be planned, documented, applied and 

controlled at a local level or within functional 

departments, often in a reactive mode but able to achieve 

expected results on a repeatable basis. The processes are 

insufficiently integrated, with limited consistency or 

coordination across the organisation. 

• The organisation has identified the means of 

systematically and consistently achieving competency in 

this subject, and can demonstrate that these are being 

progressed with credible and resourced plans. 

• Processes may be planned, documented, applied and 

controlled at a local level or within functional 

departments, often in a reactive mode but able to achieve 

expected results on a repeatable basis. The processes are 

insufficiently integrated, with limited consistency or 

coordination across the organisation. 

1.1 The AM Policy has been authorized by the top management 

1.2 AM Policy is appropriate to the purpose, scale and nature of the organization 

1.3 AM Policy provides a set of principles, intentions, organization's mandated requirements and commitments. 

1.4 AM Policy provides a framework for development and implementation of the Strategic Asset Management Plan. 

1.5 AM Policy is consistent with Organisational Plan, organizational objectives, stakeholder requirements, constraints and other relevant 

policies within the organization 

1.6 The policy sets out the organization's commitment to satisfy applicable (e.g. legal, regulatory, etc) requirements and to continual 

improvement 

1.7 The policy is effectively communicated to employees and stakeholders as appropriate 

1.8 The AM Policy is regularly reviewed and updated to support continual improvement. 

2.1 AM objectives have been established at relevant levels and functions of the organisation 

2.2 AM objectives consider stakeholder and other relevant requirements 

2.3 The AM objectives are Specific. Measurable, Achievable, Realistic and Time bound. 

2.4 The AM objectives are documented and included within the Strategic Asset Management Plan (SAMP). 

2.5 The SAMP sets out the organization's strategic approach to the management of its assets and the achievement of AM objectives. 

2.6 The AM objectives and SAMP are aligned with the organisation's objectives, the AM Policy and relevant requirements 

2.7 The SAMP is consistent with the risk tolerability criteria and the organisation's decision making criteria. 

2.8 The SAMP is consistent with the methodology for determining asset criticality 

2.9 The SAMP outlines the role of the asset management system in achieving the AM objectives and plans for developing asset 

management capability. 

2.10 The SAMP and AM objectives take into account existing and future needs in relation to assets and AM capabilities. 

2.11 The SAMP & AM objectives have been communicated to relevant internal and external parties. 

2.12 The SAMP and AM objectives are reviewed and updated. 

3.1 The organization identifies internal and external factors that may pose risks or opportunities to achieving its AM objectives 

3.2 The organisation forecasts how these factors can influence the demand for its products and services in the future and the 

requirements this will place on the assets. 

3.3 Quantitative analysis tools and techniques are used for forecasting demand and required levels of service as appropriate to the 

requirements of the organization. 

3.4 Demand analysis is used to develop alternative planning scenarios and to address uncertainties in data and models. 

3.5 The results of demand analysis are taken into account in setting organizational objectives and asset management objectives; and in 

developing the SAMP and the asset management plans. 

3.6 Demand analyses are reviewed and updated to reflect changes. 

4.1 The strategic planning process to achieve asset management objectives integrates with other organizational planning activities, 

including financial, human resources and other support functions. 

4.2 The strategic planning process is aligned with and supports the organization's overall business planning 

4.3 The strategic planning process incorporates the results of supply and demand forecasting 

4.4 The strategic planning process provides a structured approach and framework for developing Asset Management Plans for asset 

systems and asset types. 

4.5 The strategic planning process and the asset management planning processes are undertaken in an iterative way combining top-

down direction with bottom-up asset needs. 
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Asset Management Anatomy Question Set 

5.1 Documented Asset Management (AM) plans exist for asset systems and critical assets in alignment with the SAMP for the 

achievement of the asset management objectives. 

• The organisation has identified 
the need to address this subject, 
and there is evidence of intent to 

The activities to develop the Asset • The organisation has not 
develop it. 

Management plans that specify the detailed recognised this subject 
Asset Management • Processes are poorly controlled 

5 activities and resources, responsibilities and and/or there is no evidence 
Planning and reactive. Performance is 

timescales and risks for the achievement of of commitment to develop 
unpredictable. Proposals may be 

the asset management objectives. it. 
under development and some 
basic requirements may be in 
place. 

• The organisation has identified the means of 
systematically and consistently achieving competency in 

this subject, and can demonstrate that these are being 
progressed with credible and resourced plans. 
• Processes may be planned, documented, applied and 
controlled at a local level or within functional 
departments, often in a reactive mode but able to achieve 
expected results on a repeatable basis. The processes are 
insufficiently integrated, with limited consistency or 
coordination across the organisation. 

5.2 The AM Plans take account of the risks and opportunities, including how these can change with time. 

5.3 The AM plans take account of requirements from outside the AM system and consider the financial and non-financial implications of 

the plans. 

5.4 The AM plans take account of the results of demand analysis 

5.5 the AM plans seek to address continual improvement opportunities 

5.6 AM Planning activity is integrated with other planning activities such as IT, human resources and financial planning 

5.7 The AM plans detail the processes and methods for managing the assets over their life cycles. 

5.8 AM plans include activities and their timescales, the resources to be utilized, the roles and responsibilities, risks/opportunities and 

the expected outputs/outcomes from the delivery of the plans. 

5.9 Activities within the AM plan are prioritised based on the organisation's agreed method and decision criteria documented in the 

SAMP. 

5.10 The AM plans are reviewed and updated regularly, in accordance with specified review periods, to account for the dynamic nature 

of risks and opportunities. 

• The organisation has identified the means of 
systematically and consistently achieving competency in 

this subject, and can demonstrate that these are being 
progressed with credible and resourced plans. 
• Processes may be planned, documented, applied and 
controlled at a local level or within functional 
departments, often in a reactive mode but able to achieve 

expected results on a repeatable basis. The processes are 
insufficiently integrated, with limited consistency or 
coordination across the organisation. 

• The organisation has identified the means of 

systematically and consistently achieving competency in 

this subject, and can demonstrate that these are being 

progressed with credible and resourced plans. 

• Processes may be planned, documented, applied and 

controlled at a local level or within functional 

departments, often in a reactive mode but able to achieve 

expected results on a repeatable basis. The processes are 

insufficiently integrated, with limited consistency or 

coordination across the organisation. 

• The organisation has identified the means of 

systematically and consistently achieving competency in 

this subject, and can demonstrate that these are being 

progressed with credible and resourced plans. 

• Processes may be planned, documented, applied and 

controlled at a local level or within functional 

departments, often in a reactive mode but able to achieve 

expected results on a repeatable basis. The processes are 

insufficiently integrated, with limited consistency or 

coordination across the organisation. 

6 

7 

Capital Investment 

Decision-Making 

Operations & 

Maintenance 

Decision-Making 

Life Cycle Value 

Realisation 

The processes and decisions to evaluate 

and analyse scenarios for decisions related 

to capital investments of an organization. 

These processes and decisions may relate 

to new assets for the organization (e.g. 

Greenfield projects) and/or replacements 

of assets at end of life (CAPEX sustaining 

programs). 

The management activities and processes 

involved in determining the Operations and 

Maintenance requirements in support of 

the Asset Management objectives and 

goals. 

The activities undertaken by an 

organization to balance the costs and 

benefits of different renewal, maintenance, 

overhaul and disposal interventions. 

• The organisation has not 

recognised this subject 

and/or there is no evidence 

of commitment to develop 

it. 

• The organisation has not 

recognised this subject 
and/or there is no evidence 
of commitment to develop 
it. 

• The organisation has not 

recognised this subject 
and/or there is no evidence 
of commitment to develop 
it. 

• The organisation has identified 
the need to address this subject, 

and there is evidence of intent to 
develop it. 
• Processes are poorly controlled 
and reactive. Performance is 
unpredictable. Proposals may be 

under development and some 
basic requirements may be in 
place. 

• The organisation has identified 
the need to address this subject, 
and there is evidence of intent to 
develop it. 
• Processes are poorly controlled 
and reactive. Performance is 

unpredictable. Proposals may be 

under development and some 
basic requirements may be in 
place. 

• The organisation has identified 
the need to address this subject, 
and there is evidence of intent to 
develop it. 
• Processes are poorly controlled 
and reactive. Performance is 
unpredictable. Proposals may be 

under development and some 
basic requirements may be in 
place. 

6.1 Capital investment decision-making follows the organization's criteria for asset management decision-making agreed with its 

stakeholders 

6.2 The processes and methods for capital investment decision-making are documented, where necessary, and are aligned with the 

asset management policy, asset management objectives and SAMP. 

6.3 Credible alternatives are considered, including non-capital interventions, at an individual asset, groupings of assets and asset 

systems level. 

6.4 Options are evaluated considering the agreed decision criteria, constraints and mandatory compliance requirements, and consider 

the impact of decisions over all life cycle stages and the organisation's long term need for the asset. 

6.5 Records are maintained of the decision. 

6.6 Risk is included in the evaluation, including consideration of how risk changes with time. 

6.7 The processes and methods are consistently applied across all capital investments, including new build, replacement and 

refurbishment (where this extends asset life). Records are available to demonstrate compliance. Processes consider the nature and 

criticality of the assets, and are commensurate to the risk and opportunity. 

6.8 The methods and processes are reviewed for their effectiveness in achieving asset management objectives and are updated as 

required. 

7.1 Operations & Maintenance (O&M) strategies are determined using the organization's criteria for asset management decision-

making. 

7.2 The methods and processes for determining O&M strategies are documented, where necessary, and are aligned with the asset 

management policy, asset management objectives and SAMP. 

7.3 The processes and methods are consistently applied across all assets and operations and consider asset criticality, remaining life of 

assets, required service levels, planned capital interventions and the balance between preventive and corrective maintenance. Records 

are available to demonstrate conformance. 

7.4 Risk is included in the evaluation of O&M strategies, including consideration of how risk changes with time. 

7.5 Asset performance, condition, costs and maintenance history is analysed regularly to verify the effectiveness of O&M strategies and 

identify the need for any changes. 

7.6 Review processes ensure that, where appropriate, capital interventions will be initiated at the appropriate time and considered 

through the capital investment decision making process. 

8.1 Criteria for 'life cycle value' are determined and documented using the organization's criteria for asset management decision-making 

agreed with its stakeholders. 

8.2 The methods and processes for life cycle value realisation are documented, where necessary, and are aligned with the asset 

management policy, asset management objectives, Strategic Asset Management Plan, and methods and criteria used for capital 

investment decision-making and operations and maintenance decision-making. 

8.3 The processes and methods for life cycle value realisation are consistently applied across all assets and operations in determining 

the best combination of asset acquisition/creation, utilization, maintenance, improvement, renewal and disposal activities over the life 

cycle of assets (i.e. life cycle strategies). Records are available to demonstrate conformance. 

8.4 Risk is included in determining the life cycle strategies, including consideration of how risk changes with time. 

8.5 The organisation continually improves its approach to quantifying, modelling, forecasting, measuring and improving life cycle value. 

8 
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Asset Management Anatomy Question Set 

9 Resourcing Strategy 

Determining and documenting the activities 

and processes to be undertaken by an 

organization in order to procure and use 

people, plant, tools and materials to deliver 

the Asset Management objectives and 

Asset Management Plan(s). 

• The organisation has not 
recognised this subject 
and/or there is no evidence 
of commitment to develop 
it. 

• The organisation has identified 
the need to address this subject, 
and there is evidence of intent to 
develop it. 

• Processes are poorly controlled 
and reactive. Performance is 
unpredictable. Proposals may be 

under development and some 
basic requirements may be in 
place. 

• The organisation has identified the means of 
systematically and consistently achieving competency in 

this subject, and can demonstrate that these are being 

progressed with credible and resourced plans. 

• Processes may be planned, documented, applied and 
controlled at a local level or within functional 
departments, often in a reactive mode but able to achieve 
expected results on a repeatable basis. The processes are 
insufficiently integrated, with limited consistency or 
coordination across the organisation. 

9.1 The organization determines the required asset management roles and the type and level of human resources required to establish, 

implement, maintain and improve its Asset Management System. 

9.2 The resourcing strategy is be consistent with all relevant mandatory and organizational policies and strategies. 

9.3 The organization determines the people, plant, equipment, tools and materials required for meeting the asset management 

objectives and for implementing the activities specified in the Asset Management Plan(s), including those activities required to support 

and enable those plans. 

9.4 The organization develops its resourcing strategy to source the required resources, including through recruitment, partnering, 

outsourcing or procuring the resources as appropriate. 

9.5 The resourcing strategy is aligned with the Strategic Asset Management Plan and takes into account the organization's long term 

strategy, customer demand for its products/services, availability of skills in the market and the level of competition amongst the supply 

chain. 

9.6 The resourcing strategy considers costs and risks, including risks associated with the long term sustainability of the strategy. 

9.7 The resourcing strategy is communicated to all relevant functions within the organization, including HR, Procurement, etc. and is 

used in developing resourcing plans. 

9.8 The resourcing strategy is reviewed periodically in light of market conditions and updated to ensure it remains effective. 

Shutdowns & Outage 
10 

Strategy 

The activities taken by an organisation to 

develop a strategy for shutdown and 

outages. 

• The organisation has not 
recognised this subject 
and/or there is no evidence 
of commitment to develop 
it. 

• The organisation has identified 
the need to address this subject, 
and there is evidence of intent to 
develop it. 
• Processes are poorly controlled 
and reactive. Performance is 
unpredictable. Proposals may be 

under development and some 
basic requirements may be in 
place. 

• The organisation has identified the means of 

systematically and consistently achieving competency in 

this subject, and can demonstrate that these are being 

progressed with credible and resourced plans. 

• Processes may be planned, documented, applied and 

controlled at a local level or within functional 

departments, often in a reactive mode but able to achieve 

expected results on a repeatable basis. The processes are 

insufficiently integrated, with limited consistency or 

coordination across the organisation. 

10.1 Criteria for developing the shutdown and outage strategy are in line with the organization's criteria for asset management decision-

making agreed with its stakeholders. 

10.2 The shutdown and outage strategy is aligned with the asset management policy, asset management objectives and the Strategic 

Asset Management Plan. 

10.3 The shutdown and outage strategy considers the requirements of all internal stakeholders and the impact of planned shutdowns 

and outages on external stakeholders, including customers. 

10.4 The shutdown and outage strategy considers the trade-off between fewer and longer shutdown and outages against frequent and 

shorter shutdown and outages. 

10.5 The shutdown and outage strategy is consistently applied in the development and implementation of Asset Management Plan(s). 

10.6 The organization ensures that the AM Plan(s) take into account relevant requirements coming from outside the AM system. 

Technical Standards 
11 

& Legislation 

The processes used by an organisation to 

ensure its asset management activities are 

compliant with the relevant technical 

standards and legislation. 

• The organisation has not 
recognised this subject 
and/or there is no evidence 
of commitment to develop 
it. 

• The organisation has identified 
the need to address this subject, 

and there is evidence of intent to 

develop it. 

• Processes are poorly controlled 
and reactive. Performance is 
unpredictable. Proposals may be 

under development and some 

• The organisation has identified the means of 

systematically and consistently achieving competency in 

this subject, and can demonstrate that these are being 

progressed with credible and resourced plans. 

• Processes may be planned, documented, applied and 

controlled at a local level or within functional 

departments, often in a reactive mode but able to achieve 

expected results on a repeatable basis. The processes are 

11.1 The organisation determines the full extent of financial, non-financial and technical information required to enable it to meet its 

obligations. 

11.2 The organisation has all relevant documented information required by applicable standards and legal and regulatory requirements 

to support the Asset Management System. 

11.3 The organisation has a process to ensure that any documents required by the Asset Management System and any standards and 

applicable legal and regulatory requirements are available and suitable for use when required and are adequately protected. 

11.4 The organisation has a process to create and regularly review and update the documented information. 

11.5 The organisation has a process to control the documented information, including the distribution and access, storage and 

preservation, version control and retention and/or disposal. 

11.6 The organisation has a process to identify and control documented information from sources outside the organisation that is 

required by the Asset Management System. 

basic requirements may be in 
place. 

insufficiently integrated, with limited consistency or 

coordination across the organisation. 

11.7 Technical documents are aligned to and support the Asset Management System. 

11.8 The organisation is able to demonstrate how any changes to technical and legislative documentation are appropriately 

communicated. 

11.9 The organisation has a process in place to ensure that there is consistency and traceability between organisational data in 

compliance with any legal and regulatory requirements. 
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Asset Management Anatomy Question Set 

Asset Creation & 
12 

Acquisition 

An organisation's processes for the 

acquisition, installation and commissioning 

of assets. 

• The organisation has not 

recognised this subject 

and/or there is no evidence 

of commitment to develop 
it. 

• The organisation has identified 

the need to address this subject, 

and there is evidence of intent to 
develop it. 

• Processes are poorly controlled 

and reactive. Performance is 

unpredictable. Proposals may be 

under development and some 

basic requirements may be in 

place. 

• The organisation has identified the means of 

systematically and consistently achieving competency in 

this subject, and can demonstrate that these are being 

progressed with credible and resourced plans. 

• Processes may be planned, documented, applied and 

controlled at a local level or within functional 

departments, often in a reactive mode but able to achieve 

expected results on a repeatable basis. The processes are 

insufficiently integrated, with limited consistency or 

coordination across the organisation. 

12.1 The organisation determines and documents the processes and methods related to the acquisition and creation of assets. 

12.2 The organisation's processes and methods related to the acquisition and creation of assets are integral to the life cycles of the 

assets. 

12.3 The organisation's processes and methods related to the acquisition and creation of assets identify and manage the technical and 

non-technical risks associated with the acquisition and creation of assets for the organisation .. 

12.4 The documented processes ensure that the acquisition and creation of assets is consistent with organisational standards and with 

Asset Management criteria. 

12.5 The acquisition process complies with legal and statutory requirements, including all relevant organisational policies and the Asset 

Management Policy. 

12.6 The organisation considers appropriate life cycle costing in the acquisition and creation of assets. 

12. 7 The acquisition process utilises project management controls to ensure the timely and cost efficient delivery of the asset 

management plan(s) and consideration of relevant time horizons. 

13 Systems Engineering 

An interdisciplinary, collaborative approach 

to derive, evolve and verify a life-cycle 

balanced system solution which satisfies 

customer expectations and meets public 

acceptability. 

• The organisation has not 
recognised this subject 

and/or there is no evidence 
of commitment to develop 

it. 

• The organisation has identified 

the need to address this subject, 
and there is evidence of intent to 

develop it. 

• Processes are poorly controlled 
and reactive. Performance is 

unpredictable. Proposals may be 

under development and some 

basic requirements may be in 

place. 

• The organisation has identified the means of 

systematically and consistently achieving competency in 

this subject, and can demonstrate that these are being 

progressed with credible and resourced plans. 

• Processes may be planned, documented, applied and 

controlled at a local level or within functional 

departments, often in a reactive mode but able to achieve 

expected results on a repeatable basis. The processes are 

insufficiently integrated, with limited consistency or 

coordination across the organisation. 

13.1 The organisation determines and documents the processes and methods to manage its assets throughout their lives 

13.2 The organisation considers the interaction and interdependency of assets operating as a system (or systems). 

13.3 The organisation has processes to ensure that overall system solutions are optimised for cost, risk and performance. 

13.4 The organisation has processes and methods that consider asset risks that will change over time and any residual liabilities beyond 

the period of operation or use of the asset(s). 

13.5 The Asset Management System is of an appropriate scale according to the nature and complexity of the organisation. 

13.6 The organisation has a process in place to ensure that the relevant systems engineering standards are followed. 

13.7 Ensure risk is considered and managed at a system level consistent with asset and other risk management processes. 

Configuration
14 

Management 

A management process for establishing and 

maintaining consistency of a product's 

physical and functional attributes with its 

design and operational information 

throughout its life. 

• The organisation has not 

recognised this subject 
and/or there is no evidence 

of commitment to develop 
it. 

• The organisation has identified 
the need to address this subject, 

and there is evidence of intent to 

develop it. 

• Processes are poorly controlled 

and reactive. Performance is 
unpredictable. Proposals may be 

under development and some 
basic requirements may be in 

place. 

• The organisation has identified the means of 

systematically and consistently achieving competency in 

this subject, and can demonstrate that these are being 
progressed with credible and resourced plans. 

• Processes may be planned, documented, applied and 

controlled at a local level or within functional 
departments, often in a reactive mode but able to achieve 

expected results on a repeatable basis. The processes are 
insufficiently integrated, with limited consistency or 

coordination across the organisation. 

14.1 The organisation determines and documents the processes and methods to manage its assets throughout their lives 

14.2 The organisation determines its information requirements to support its assets throughout their lives and also to support its asset 

management system. 

14.3 The organisation has process(es) for assessing the impacts of planned changes and for managing risks that arise. 

14.4 The organisation has process(es) for internal and external dissemination of information that is relevant to its assets throughout 

their lives. 

14.5 The organisation has processes for evaluating and reporting asset and asset system performance 

14.6 The organisation has processes for identifying non-conformities or incidents related to its assets and asset systems and for taking 

appropriate action to deal with them. 

14.7 The organisation determines the requirements of how to identify and document asset information to enable the configuration of 

asset systems ensuring the physical and functional attributes are consistent with the design and operational requirements throughout its 

life. 

14.8 The organisation has clear processes defined for the collection and quality control of information and the addition of the 

information onto appropriate information systems. 

14.9 The organisation is compliant with relevant configuration management standards. 
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Maintenance
15 

Delivery 

The management of maintenance activities 

including both preventive and corrective 

maintenance management methodologies. 

• The organisation has not 

recognised this subject 
and/or there is no evidence 
of commitment to develop 
it. 

• The organisation has identified 
the need to address this subject, 
and there is evidence of intent to 

develop it. 

• Processes are poorly controlled 
and reactive. Performance is 
unpredictable. Proposals may be 

under development and some 
basic requirements may be in 
place. 

• The organisation has identified the means of 
systematically and consistently achieving competency in 

this subject, and can demonstrate that these are being 

progressed with credible and resourced plans. 

• Processes may be planned, documented, applied and 
controlled at a local level or within functional 
departments, often in a reactive mode but able to achieve 
expected results on a repeatable basis. The processes are 
insufficiently integrated, with limited consistency or 
coordination across the organisation. 

15.1 The organisation determines and documents the processes and methods to manage its assets throughout their lives 

15.2 The organisation determines the extent, resourcing, responsibilities and target achievement of actions required to manage its 

assets. 

15.3 The organisation plans, implements and controls the processes needed to implement the asset management plans 

15.4 The organisation determines its information requirements to support its assets throughout their lives and also to support its asset 

management. 

15.5 The organisation reviews the performance of its assets and asset systems and takes appropriate action to manage asset 

performance. 

15.6 The organisation has processes for identifying non-conformities or incidents related to its assets and asset systems and for taking 

appropriate corrective or preventive action to deal with them. 

15.7 The organisation has identified maintenance actions as part of process(es) and methods to manage its assets. 

15.8 The organisation reviews the effectiveness of its maintenance strategy to ensure optimal delivery. 

15.9 The organisation adapts maintenance as operating contexts, objectives and constraints change over time 

Reliability
16 

Engineering 

The processes for ensuring that an item 

shall operate to a defined standard for a 

defined period of time in a defined 

environment. 

• The organisation has not 

recognised this subject 
and/or there is no evidence 

of commitment to develop 

it. 

• The organisation has identified 
the need to address this subject, 
and there is evidence of intent to 
develop it. 

• Processes are poorly controlled 
and reactive. Performance is 
unpredictable. Proposals may be 

under development and some 

• The organisation has identified the means of 

systematically and consistently achieving competency in 

this subject, and can demonstrate that these are being 

progressed with credible and resourced plans. 

• Processes may be planned, documented, applied and 

controlled at a local level or within functional 

departments, often in a reactive mode but able to achieve 

expected results on a repeatable basis. The processes are 

16.1 The organisation determines and documents the processes and methods to manage its assets throughout their lives 

16.2 The organisation determines its information requirements to support its assets throughout their lives and also to support its asset 

management system. 

16.3 The organisation has process(es) for assessing the impacts of planned changes and for managing risks that arise. 

16.4 The organisation has processes for evaluating and reporting asset and asset system performance 

16.5 The organisation reviews the performance of its assets and asset systems and takes appropriate action. 

16.6 The organisation has processes for identifying non-conformities or incidents related to its assets and asset systems and for taking 

appropriate corrective or preventive action to deal with them. 

16.7 The organisation uses a root cause analysis process that is aligned with the reliability plan goals, and has developed preventative 

actions that consider cost, risks and performance. 

basic requirements may be in 
place. 

insufficiently integrated, with limited consistency or 

coordination across the organisation. 

16.8 The organisation tracks mitigation actions resulting from root cause analysis, and carries out periodic reviews and revisions of the 

reliability plan to reflect root cause findings. 

16.9 The organisation is implementing and following a reliability plan which includes definitions of reliability goals and requirements. 

16.10 The organisation carries out systematic periodic reviews and revisions of reliability plans using appropriate tools and techniques. 

17 Asset Operation 

The processes used by an organisation to 

operate its assets to achieve the business 

objectives. 

• The organisation has not 

recognised this subject 
and/or there is no evidence 
of commitment to develop 
it. 

• The organisation has identified 
the need to address this subject, 
and there is evidence of intent to 
develop it. 

• Processes are poorly controlled 
and reactive. Performance is 
unpredictable. Proposals may be 

under development and some 

• The organisation has identified the means of 

systematically and consistently achieving competency in 

this subject, and can demonstrate that these are being 

progressed with credible and resourced plans. 

• Processes may be planned, documented, applied and 

controlled at a local level or within functional 

departments, often in a reactive mode but able to achieve 

expected results on a repeatable basis. The processes are 

17.1 The organisation is systematically managing the interaction between operations and other asset management activities over the 

lifecycle of the assets. 

17.2 The organisation is using operational processes to address identified risks and opportunities and corrective and preventive actions 

17.3 The organisation has in place processes to ensure that all operating requirements are aligned with the Asset Management System. 

17.4 The organisation clearly documents the processes, activities, responsibilities and risks related to outsourcing, and ensures the 

integration of outsourcing activities into the Asset Management System. 

17.5 The organisation has controls in place to ensure operational activities are carried out in accordance with the requirements 

specified. 

17.6 The organisation clearly documents in appropriate standards and specifications the operating requirements for all assets. 

17.7 The organisation retains documented information as assurance that operational activities have been undertaken in accordance 

with requirements. 

basic requirements may be in 
place. 

insufficiently integrated, with limited consistency or 

coordination across the organisation. 

17.8 The organisation has implemented mechanisms to ensure appropriate interactions between operations and other functions over 

the lifecycle of the assets. 

17.9 The organisation has a change management process that controls, reviews and mitigates the consequences of planned changes. 

17.10 The organisation collects and assesses feedback and results from all operating activities and implements improvement to 

operating regimes as required. 
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Resource
18 

Management 

Implementing the Resourcing Strategy to 

manage the use of funds, people, plant, 

tools and materials in delivering asset 

management activities. 

• The organisation has not 

recognised this subject 

and/or there is no evidence 

of commitment to develop 
it. 

• The organisation has identified 

the need to address this subject, 

and there is evidence of intent to 

develop it. 

• Processes are poorly controlled 

and reactive. Performance is 

unpredictable. Proposals may be 

under development and some 

• The organisation has identified the means of 

systematically and consistently achieving competency in 

this subject, and can demonstrate that these are being 

progressed with credible and resourced plans. 

• Processes may be planned, documented, applied and 

controlled at a local level or within functional 

departments, often in a reactive mode but able to achieve 

expected results on a repeatable basis. The processes are 

18.1 The organisation provides adequate resources for the management of the Asset Management System, in accordance with the 

resourcing strategy 

18.2 The organisation implements and controls the requirements of the resource strategy; which address the needs of the Asset 

Management Plan(s) and Asset Management System. 

18.3 The organization delivers activities through an aligned and integrated resource management process. 

18.4 The organisation allocates people resources to work in a systematic way which ensures and justifies the effectiveness and efficiency 

of resources. 

18.S The organisation considers and justifies work priorities, risks and flexibility to changes in work plans, while allocating people and 

plant resources. 

18.6 The organisation's inventory and stock is delivered according to specific requirements within agreed timescales. 

basic requirements may be in 
place. 

insufficiently integrated, with limited consistency or 

coordination across the organisation. 

18.7 The organisation maintains and calibrates all equipment and tools at appropriate frequencies that are consistent with the delivery 

of activities and objectives. 

18.8 The organisation applies consistent processes to ensure that outsourced resources meet internal and external specifications and 

requirements. 

Shutdown & Outage
19 

Management 

An organisation's processes for 

identification, planning, scheduling, 

execution and control of work related to 

shutdowns or outages 

• The organisation has not 

recognised this subject 

and/or there is no evidence 

of commitment to develop 

it. 

• The organisation has identified 

the need to address this subject, 

and there is evidence of intent to 

develop it. 

• Processes are poorly controlled 

and reactive. Performance is 

unpredictable. Proposals may be 

under development and some 

basic requirements may be in 

place. 

• The organisation has identified the means of 

systematically and consistently achieving competency in 

this subject, and can demonstrate that these are being 

progressed with credible and resourced plans. 

• Processes may be planned, documented, applied and 

controlled at a local level or within functional 

departments, often in a reactive mode but able to achieve 

expected results on a repeatable basis. The processes are 

insufficiently integrated, with limited consistency or 

coordination across the organisation. 

19.1 Shutdown constraints have been considered when developing the Strategic Asset Management Plan and the Asset Management 

Plan. 

19.2 Planning of delivery activities associated with shutdowns and outages is consistent with shutdown strategy 

19.3 Processes are in place for managing and controlling shutdown activities to ensure the impact on service and stakeholders is 

minimised and measures are in place to ensure unplanned shutdowns are minimised and risk managed. 

19.4 Mechanisms are in place to maximise opportunities arising from unplanned or extended shutdowns. 

19.S Effective communication is in place across lifecycle activities to ensure that shutdown plans are aligned in order to minimise 

downtime. 

19.6 Lessons learnt from shutdowns and outages are used to improve shutdown management 

Fault & Incident
20 

Response 

Responding to failures and incidents in a 

systematic manner, including incident 

detection and identification, fault analysis, 

use of standard responses, temporary and 

permanent repairs as well as the taking 

over and handing back of sites. 

• The organisation has not 

recognised this subject 

and/or there is no evidence 

of commitment to develop 

it. 

• The organisation has identified 

the need to address this subject, 

and there is evidence of intent to 
develop it. 

• Processes are poorly controlled 

and reactive. Performance is 

unpredictable. Proposals may be 

under development and some 

• The organisation has identified the means of 
systematically and consistently achieving competency in 

this subject, and can demonstrate that these are being 

progressed with credible and resourced plans. 

• Processes may be planned, documented, applied and 

controlled at a local level or within functional 

departments, often in a reactive mode but able to achieve 

expected results on a repeatable basis. The processes are 

20.1 The organisation has documented and systematic processes and/or plans in place for managing unplanned events - including 

nonconformities with Asset Management processes. 

20.2 Response plans include provision for adequate resources 

20.3 Response plans are integrated across the organisation 

20.4 The organisation has identified the scope, method and timing for analysis and evaluation activities for failures, incidents and non-

conformities in order to determine the root cause(s) 

20.S Evidence is retained of analysis of failures, incidents and non-conformities 

20.6 Procedures for investigation of incidents and reporting align with mandatory and other requirements. 

20.7 Processes are in place for planning and controlling the implementation of (permanent and/or temporary) treatment actions, 

including taking ownership of and handing back assets, where relevant treatment actions are proportionate to the nature and scale of 

basic requirements may be in 

place. 

insufficiently integrated, with limited consistency or 

coordination across the organisation. 

the issue. 

20.8 Actions include, where applicable, elimination of the cause of nonconformity and any changes to the Asset Management System to 

prevent future occurrences. 

20.9 Records are kept of faults, incidents and non-conformities, actions taken and outcome of actions taken. 

Asset 

21 Decommissioning & 
Disposal 

The processes used by an organisation to 

decommission and dispose of assets due to 

ageing or changes in performance and 

capacity requirements. 

• The organisation has not 
recognised this subject 

and/or there is no evidence 

of commitment to develop 
it. 

• The organisation has identified 

the need to address this subject, 

and there is evidence of intent to 
develop it. 

• Processes are poorly controlled 

and reactive. Performance is 

unpredictable. Proposals may be 

under development and some 

basic requirements may be in 

place. 

• The organisation has identified the means of 
systematically and consistently achieving competency in 

this subject, and can demonstrate that these are being 

progressed with credible and resourced plans. 

• Processes may be planned, documented, applied and 
controlled at a local level or within functional 

departments, often in a reactive mode but able to achieve 

expected results on a repeatable basis. The processes are 

insufficiently integrated, with limited consistency or 

coordination across the organisation. 

21.1 Decommissioning and disposal is considered as part of lifecycle cost and benefit analysis at all relevant stages of lifecycle 

management. 

21.2 Decommissioning and disposal activities are effectively planned, including the integration with other planning activities (such as 

human resource planning) 

21.3 Decommissioning and disposal processes are defined, documented and consistently applied. 

21.4 The organisation ensures records are made available to demonstrate the processes are being followed. 

21.S Decommissioning processes ensure that asset information is updated and that all interfaces to assets that remain in service are 

managed. 

21.6 Documented asset information is kept for an agreed period beyond disposal of asset, in line with requirements and as defined in 

the organisation's records retention policy. 
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22 
Asset Information 

Strategy 

The strategic approach to the definition, 

collection, management, reporting and 

overall governance of asset information 

necessary to support the implementation of 

an organisation's asset management 

strategy and objectives. 

• The organisation has not 

recognised this subject 

and/or there is no evidence 

of commitment to develop 

it. 

• The organisation has identified 

the need to address this subject, 
and there is evidence of intent to 

develop it. 

• Processes are poorly controlled 

and reactive. Performance is 
unpredictable. Proposals may be 

under development and some 

basic requirements may be in 

place. 

• The organisation has identified the means of 

systematically and consistently achieving competency in 
this subject, and can demonstrate that these are being 

progressed with credible and resourced plans. 

• Processes may be planned, documented, applied and 

controlled at a local level or within functional 
departments, often in a reactive mode but able to achieve 

expected results on a repeatable basis. The processes are 

insufficiently integrated, with limited consistency or 

coordination across the organisation. 

22.1 The organisation determines what asset management information is required to support its assets, management of assets, the AM 

System and organizational objectives. 

22.2 The organization has a documented Asset Information Strategy that is consistent and aligned with the SAMP. 

22.3 • Development of the strategy considers: 

o the significance of identified risks on information requirements. 
o information required to support key decisions required within asset management processes, procedures and activities. 

o the exchange of information with stakeholders, including service providers. 

o how and when information is to be collected, analysed and evaluated. 

o impact of quality, availability and management of information on its' organizational decision-making. 
22.4 The strategy defines the quality required of asset information. 

22.5 The strategy is designed to ensure there is appropriate traceability and consistency between financial and non-financial information 

relevant to asset management to the extent required to meet its legal, regulatory and stakeholder requirements and organisational 
objectives. 

22.6 The strategy contains objectives relating to proposed improvements in asset information that are SMART including the 
identification of gaps between the currently available information (including its quality and accuracy) and that which is required. 

22.7 The strategy identifies the processes that are required to manage asset information and assure its quality, along with their 
governance, including responsibilities and accountabilities, and any programmes to improve these processes. 

22.8 The strategy contains information system business requirements necessary to support the organization's business processes and 
information needs. 

22.9 The strategy includes processes to ensure asset information retains alignment to needs as the organization's requirements evolve 

including migration of data and users from existing systems to new systems. 

22.10 The requirements are determined for aligning terminology (financial and non-financial) relevant to asset management across the 

organization. 

• The organisation has identified • The organisation has identified the means of 23.1 The organization has developed standards and guidelines to ensure a consistent approach to the recording of asset information to 

23 
Asset Information 

Standards 

The specification of a consistent structure 

and format for collecting and storing asset 

information and for reporting on the quality 

and accuracy of asset information. 

• The organisation has not 
recognised this subject 

and/or there is no evidence 
of commitment to develop 

it. 

the need to address this subject, 

and there is evidence of intent to 

develop it. 

• Processes are poorly controlled 

and reactive. Performance is 
unpredictable. Proposals may be 

under development and some 

basic requirements may be in 
place. 

systematically and consistently achieving competency in 

this subject, and can demonstrate that these are being 

progressed with credible and resourced plans. 

• Processes may be planned, documented, applied and 

controlled at a local level or within functional 

departments, often in a reactive mode but able to achieve 

expected results on a repeatable basis. The processes are 

insufficiently integrated, with limited consistency or 

coordination across the organisation. 

meet the asset information needs defined in the Asset Information Strategy. 

23.2 The information structure has a hierarchy for assets, and enables the recording of their physical location. 

23.3 There are definitions for the attributes required for asset information, including acceptable values and quality criteria. 

23.4 The information structure enables collection of data on asset utilisation, condition and performance, incidents and non-

conformities and describes how these should be recorded in order to support strategic Asset Management planning, improve service and 

reliability, support long and short term planning activities and help determine overall asset lives and intervals between intervention 

activities. 

23.5 The organization has defined the quality and accuracy that is required for all asset information. 

23.6 The organization has defined how the quality and accuracy of all asset information is to be assessed. 

24 
Asset Information 

Systems 

The asset information systems an 

organization has in place to support the 

asset management activities and decision-

making processes in accordance with the 

Asset Information Strategy. 

• The organisation has not 

recognised this subject 

and/or there is no evidence 
of commitment to develop 

it. 

• The organisation has identified 

the need to address this subject, 
and there is evidence of intent to 

develop it. 
• Processes are poorly controlled 

and reactive. Performance is 

unpredictable. Proposals may be 

under development and some 

basic requirements may be in 
place. 

• The organisation has identified the means of 

systematically and consistently achieving competency in 

this subject, and can demonstrate that these are being 

progressed with credible and resourced plans. 

• Processes may be planned, documented, applied and 

controlled at a local level or within functional 

departments, often in a reactive mode but able to achieve 

expected results on a repeatable basis. The processes are 

insufficiently integrated, with limited consistency or 

coordination across the organisation. 

24.1 The organization has identified the necessary asset information systems and architecture required in order to collect, store, process 

and analyse the asset information to manage its assets over their life cycle and deliver the Asset Information Strategy. 

24.2 The organization has an Asset Information Systems implementation plan and migration plans (when required), which include 

governance arrangements. 

24.3 The organization has implemented, in accordance with the organisation's IT strategy, the systems required in order to deliver the 

Asset Information Strategy. 

24.4 There is consideration of the optimum mix of software applications, taking account of the size and complexity of the organization 

and the regulatory environment it operates in. This includes an analysis of the costs and benefits of implementing new or updated asset 

information systems; evaluation of how systems can be used to automate business processes; an assessment of compatibility between 

existing business processes and IT solutions. 

24.5 The organization has clearly defined system ownership responsibilities. 

24.6 The asset information system contains a robust reporting system. 
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The data and information held within an 

organization's asset information systems 
25 Data & Information 

and the processes for the management and 

governance of that data and information. 

• The organisation has not 

recognised this subject 
and/or there is no evidence 
of commitment to develop 
it. 

• The organisation has identified 
the need to address this subject, 
and there is evidence of intent to 
develop it. 
• Processes are poorly controlled 
and reactive. Performance is 
unpredictable. Proposals may be 

under development and some 

• The organisation has identified the means of 

systematically and consistently achieving competency in 

this subject, and can demonstrate that these are being 

progressed with credible and resourced plans. 

• Processes may be planned, documented, applied and 

controlled at a local level or within functional 

departments, often in a reactive mode but able to achieve 

expected results on a repeatable basis. The processes are 

25.1 There are governance processes to provide assurance that information is consistent with the quality and accuracy requirements 

defined in the Asset Information Strategy and asset information standards. 

25.2 There are data collection and maintenance plans to address any information gaps identified in the Asset Information Strategy. 

25.3 There are processes to ensure provision of asset information resulting from asset interventions. 

25.4 Suitable controls are incorporated into the business decision making process to ensure data of the required data quality is used to 

inform the decision. 

25.5 Processes and governance for managing asset management information are specified, implemented and maintained. 

25.6 There are processes and systems in place for the storage and preservation, distribution, access, retrieval and use of data and 

information to ensure that required information is available and suitable for use, where and when it is needed. 

25.7 Information is adequately protected, including from loss of confidentiality, improper use or loss of integrity. 

25.8 There are processes in place for the control of changes to data and information 

basic requirements may be in 
place. 

insufficiently integrated, with limited consistency or 

coordination across the organisation. 

25.9 Information is adequately protected, including from loss of confidentiality, improper use or loss of integrity. 

25.10 There are processes in place for the control of changes to data and information 

25.11 There are processes and systems in place for the retention and disposition of data and information. 

25.12 Documented information originating from outside the organization and determined to be necessary for asset management 

activities is identified and controlled. 

The processes used by an organisation to 

ensure that all outsourced asset 
Procurement and 

management activities are aligned with the 
26 supply chain 

asset management objectives of the 
management 

organisation and to monitor the outcomes 

of these activities against these objectives 

• The organisation has not 

recognised this subject 
and/or there is no evidence 

of commitment to develop 
it. 

• The organisation has identified 
the need to address this subject, 
and there is evidence of intent to 
develop it. 
• Processes are poorly controlled 
and reactive. Performance is 
unpredictable. Proposals may be 

under development and some 
basic requirements may be in 
place. 

• The organisation has identified the means of 

systematically and consistently achieving competency in 
this subject, and can demonstrate that these are being 
progressed with credible and resourced plans. 
• Processes may be planned, documented, applied and 
controlled at a local level or within functional 
departments, often in a reactive mode but able to achieve 
expected results on a repeatable basis. The processes are 
insufficiently integrated, with limited consistency or 
coordination across the organisation. 

26.1 The organization identifies Asset Management activities that are appropriate for outsourcing and those which should remain in-

house. 

26.2 The organization provides the resources required for meeting the Asset Management Objectives and for implementing the 

activities specified in the Asset Management Plans, including outsourced activities. 

26.3 Where the organization develops processes and sets objectives for outsourced Asset Management activities these are fully aligned 

with the Strategic Asset Management Plan and Asset Management Objectives, the Asset Management System and other internal 

processes. 

26.4 The organization establishes risk and opportunity management processes that ensure outsourced processes and activities are 

controlled consistent with achieving Asset Management Objectives and which are integrated with the Asset Management System. 

26.5 Responsibilities and authorities for the management of outsourced activities are clearly defined and documented. 

26.6 The organizational resourcing strategy includes the selection of appropriate service providers and the development of clear criteria 

and service levels. 

26.7 The organization specifies and clearly documents the requirements, scope, and the means for information and knowledge sharing 

for outsourced activities. 

26.8 The organization ensures that outsourced activities meet requirements of competency, awareness and documentation consistent 

with Asset Management System requirements. 

26.9 The organization establishes and implements contracts with appropriate incentive schemes, and actively builds sustainable, long-

term relationships with suppliers. 

26.10 The organization ensures that the performance of outsourced activity is adequately monitored through the establishment of 

appropriate performance indicators consistent with Asset Management System requirements. 

26.11 The organization monitors commercial circumstances and ownership structures of service providers and suppliers to ensure 

relationship viability and longevity. 

26.12 The organization establishes processes for minimizing risk when transitioning from one supplier to another. 
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Asset Management 
27 

Leadership 

The leadership of an organisation required 

to promote a whole life asset management 

approach to deliver the organisational and 

asset management objectives of the 

organisation 

• The organisation has not 

recognised this subject 
and/or there is no evidence 
of commitment to develop 
it. 

• The organisation has identified 
the need to address this subject, 
and there is evidence of intent to 
develop it. 

• Processes are poorly controlled 
and reactive. Performance is 
unpredictable. Proposals may be 

under development and some 

27.1 Top management demonstrate leadership and commitment to Asset Management by ensuring Asset Management Policy, Strategic 

Asset Management Plan and Asset Management Objectives are established and are aligned to the organisational objectives. 

27.2 Top management ensures the Asset Management System requirements are integrated into business processes and that the Asset 

Management System achieves intended outcomes. 

• The organisation has identified the means of 27.3 Top management ensures resources for the Asset Management System are available and actively directs and supports people to 

systematically and consistently achieving competency in contribute to effective Asset Management. 

this subject, and can demonstrate that these are being 27.4 Leaders support and influence staff to deliver the Asset Management Strategy and objectives of the organization. 

progressed with credible and resourced plans. 27.5 Leaders communicate the importance of asset management and Asset Management System requirements in a clear and concise 

• Processes may be planned, documented, applied and manner. 

controlled at a local level or within functional 27.6 Top Management actively promotes cross-functional working and supports leadership in Asset Management. 

departments, often in a reactive mode but able to achieve 27.7 Leaders demonstrate, by their behaviour, commitment to values and principles of Asset Management set out in the Asset 

expected results on a repeatable basis. The processes are Management Policy, Objectives and Strategic Asset Management Plan. 

basic requirements may be in 
place. 

insufficiently integrated, with limited consistency or 27.8 Top management ensures alignment and integration of asset risk into the organisational risk management system. 

coordination across the organisation. 27.9 Leaders promote continual improvement. 

27.10 Leaders are responsible for ensuring that Asset Management decisions are taken by the relevant role. 

27.11 Top management provides stakeholder confidence of the direction being taken and benefits that will be achieved. 

27.12 Top management and leaders endorse all key Asset Management System documentation. 

27.13 Top Management and leaders identify the interfaces between Asset Management activities and other organizational activities. 

Organisational
28 

Structure 

The structure of an organisation in terms of 

its ability to deliver the organizational and 

asset management objectives. 

• The organisation has not 

recognised this subject 
and/or there is no evidence 
of commitment to develop 

it. 

• The organisation has identified 
the need to address this subject, 

and there is evidence of intent to 

develop it. 

• Processes are poorly controlled 
and reactive. Performance is 

unpredictable. Proposals may be 

under development and some 

28.1 The organization clearly understands its purpose and gives consideration to multiple factors (e.g. sector, product, service, location, 

scale, customers and stakeholders) and whether assets and Asset Management are central to its purpose or enablers. 

28.2 The organization considers both external and internal factors when designing an appropriate structure (e.g. social, cultural, 

political, legal, regulatory, financial, technological, economic, environmental, internal governance, capability, policies, strategies, 

objectives etc.) 

• The organisation has identified the means of 28.3 The organization designs and implements an appropriate organizational structure that clearly and unambiguously identifies roles, 

systematically and consistently achieving competency in authorities and responsibilities. 

this subject, and can demonstrate that these are being 28.4 Roles and responsibilities are sufficiently understood by everybody, communicated, maintained and updated as required. 

progressed with credible and resourced plans. 28.5 Top management assigns responsibility and authority for ensuring the adequacy, ongoing suitability and effectiveness of the Asset 

• Processes may be planned, documented, applied and Management System and ensuring that the Asset Management System supports delivery of the Strategic Asset Management Plan. 

controlled at a local level or within functional 28.6 Top management assigns responsibility and authority for the establishment and update of the Strategic Asset Management Plan, 

departments, often in a reactive mode but able to achieve Asset Management Objectives and Asset Management Plans 

expected results on a repeatable basis. The processes are 28.7 Decision-making processes are clearly defined across the cross-functional organizational structure and management is best placed 

basic requirements may be in 
place. 

insufficiently integrated, with limited consistency or to be a leader in taking key performance and reliability decisions. 

coordination across the organisation. 28.8 The organizational structure is resourced consistent with its roles, responsibilities and workload to enable effective performance of 

the organization and delivery of Asset Management Objectives, statutory and stakeholder requirements. 

28.9 Competency requirements and training are aligned and consistent with the organizational structure. 

28.10 Individuals challenge the way of working to continuously improve the Asset Management System. 

28.11 Top management assigns the responsibility and authority for reporting the performance of the Asset Management System back 

up to top management. 
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The culture of an organization in terms of 
Organizational

29 its ability to deliver the organizational and 
Culture 

asset management objectives 

• The organisation has not 

recognised this subject 
and/or there is no evidence 
of commitment to develop 
it. 

• The organisation has identified 
the need to address this subject, 
and there is evidence of intent to 
develop it. 

• Processes are poorly controlled 
and reactive. Performance is 
unpredictable. Proposals may be 
under development and some 

basic requirements may be in 
place. 

• The organisation has identified the means of 

systematically and consistently achieving competency in 
this subject, and can demonstrate that these are being 
progressed with credible and resourced plans. 

• Processes may be planned, documented, applied and 
controlled at a local level or within functional 
departments, often in a reactive mode but able to achieve 
expected results on a repeatable basis. The processes are 

insufficiently integrated, with limited consistency or 
coordination across the organisation. 

29.1 The organization identifies internal and external issues relevant to its purpose and considers these in designing its Asset 

Management System. 

29.2 Every individual in the organisation perceives Asset Management as a good investment with positive long term benefits. 

29.3 There is consistent self-discipline at all levels in the organisation as an observable habit. 

29.4 Top management proactively shapes organisational culture to ensure observed behaviours align with organizational values, the 

Asset Management Policy, and achievement of Asset Management Objectives. 

29.5 The organization ensures roles and responsibilities are assigned and conducive to collaborative and cross-functional Asset 

Management thinking. 

29.6 The organization has an embedded culture of risk management and all persons working under the organization's control are 

trained and made aware of the activities they are responsible for, the associated risks and required controls, and opportunities are 

systematically captured and where appropriate progressed. 

29.7 The organization considers and plans for the long term and values processes as well as outputs. 

29.8 Top management promotes collaborative and participative consultation to understand and address the cultural challenges that the 

organisation faces. 

29.9 A clear chain of command and communication processes exist in the organization and everybody understands how to escalate 

issues. 

29.10 The organization identifies and determines the aspects of culture that need to change and the pathway between current and 

desired culture. 

29.11 The organisation actively identifies barriers and constraints for culture change and proactively plans to remove or mitigate. The 

organization establishes effective processes for culture change and identifies the mechanisms of change that are most effective. 

29.12 The organization is a 'learning organization' with consistency in understanding, behaviour and good practice. 

The processes used by an organisation to 

systematically develop and maintain an 

adequate supply of competent and 
Competence

30 motivated people to fulfil its asset 
Management 

management objectives including 

arrangements for managing competence in 

the boardroom and the workplace. 

• The organisation has not 

recognised this subject 
and/or there is no evidence 

of commitment to develop 
it. 

• The organisation has identified 
the need to address this subject, 
and there is evidence of intent to 
develop it. 

• Processes are poorly controlled 
and reactive. Performance is 
unpredictable. Proposals may be 
under development and some 

basic requirements may be in 
place. 

• The organisation has identified the means of 

systematically and consistently achieving competency in 

this subject, and can demonstrate that these are being 

progressed with credible and resourced plans. 

• Processes may be planned, documented, applied and 

controlled at a local level or within functional 

departments, often in a reactive mode but able to achieve 

expected results on a repeatable basis. The processes are 

insufficiently integrated, with limited consistency or 

coordination across the organisation. 

30.1 The organisation establishes a Competence Management System which aligns all required asset management competences to the 

roles and responsibilities identified within the organisation's Asset Management System. 

30.2 The Competence Management System incorporates processes for identifying competency requirements for asset management 

activities and assessing competence of resources both internal and external. 

30.3 The organization takes necessary actions to acquire competent persons and evaluates the effectiveness of such actions. 

30.4 The Competence Management System is utilised to support the recruitment, development and training of all staff within the Asset 

Management System. 

30.5 The organization ensures persons are competent on the basis of education, training and/or experience. 

30.6 The organization identifies appropriate activities to address any gaps in competence. 

30.7 The organisation retains appropriate documented information as evidence of competence, for both internal and outsourced 

resources. 

30.8 The organization periodically reviews current and future competency requirements. 

30.9 The organization proactively forecasts competence requirements to support the development of the Asset Management System 

and the delivery of the Strategic Asset Management Plan. 
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Asset Management Anatomy Question Set 

Risk Assessment and 
31 

Management 

The policies and processes for identifying, 

quantifying and mitigating risk and 

exploiting opportunities. 

• The organisation has not 

recognised this subject 
and/or there is no evidence 

of commitment to develop 
it. 

• The organisation has identified 

the need to address this subject, 

and there is evidence of intent to 

develop it. 

• Processes are poorly controlled 

and reactive. Performance is 
unpredictable. Proposals may be 

under development and some 

basic requirements may be in 

place. 

• The organisation has identified the means of 

systematically and consistently achieving competency in 

this subject, and can demonstrate that these are being 

progressed with credible and resourced plans. 

• Processes may be planned, documented, applied and 

controlled at a local level or within functional 

departments, often in a reactive mode but able to achieve 

expected results on a repeatable basis. The processes are 
insufficiently integrated, with limited consistency or 

coordination across the organisation. 

31.1 Top management ensures that the management of asset management risks is aligned the organization's risk management 

approach. 

31.2 The organization's approach to risk and opportunity assessment and management ensures compliance with legal, statutory 

requirements and is consistent with stakeholder requirements and expectations. 

31.3 The organization assesses the risks and opportunities associated with outsourcing any activities that can have an impact on the 

achievement of its asset management objectives 

31.4 The organization determines the risks and opportunities to be addressed to: a) enable the asset 

management system to achieve its required outcomes 

b) prevent or reduce undesired effects on the asset management system 

c) continually improve the asset management system 

31.5 The organization assesses how these risks and opportunities can change over time. 

31.6 The organization creates and carries out action plans to address the risks and opportunities and integrates the actions into its asset 

management processes. 

31.7 The organization evaluates the effectiveness of its actions to address risks and opportunities. 

31.8 The organization has documented risk management processes for assets and asset management activities to: 
a) Identify and assess risks and opportunities; 

b) Identify the criticality of assets with respect to achievement of asset management objectives; 

c) Select and implement appropriate treatments for risks and opportunities; 
d) Monitor these treatments and their effectiveness; 

31.9 The organization ensures that staff carrying out risk and opportunity assessment are competent to perform the activity. 
31.10 The organization documents its risks in a way that supports the identification, recording, evaluation, ranking/ prioritizing, 

reporting, review,, updating and archiving and closure of business risk records. 

31.11 The organization manages risks and opportunity arising from the management of change, and assesses risks which can impact on 

achievement of objectives before the change is implemented. 
31.12 The organization includes the treatment and monitoring of risks and opportunities in its processes for operational planning and 

control. 

31.13 The organization evaluates and reports on the effectiveness of its processes for managing risks and opportunities. 

Contingency 

32 Planning& 

Resilience Analysis 

The processes and systems put in place by 

an organization to ensure it is able to 

continue to either operate its assets to 

deliver the required level of service in the 

event of an adverse impact or maintain the 

safety and integrity of the assets (whether 

or not they operate). 

• The organisation has not 

recognised this subject 

and/or there is no evidence 

of commitment to develop 

it. 

• The organisation has identified 

the need to address this subject, 

and there is evidence of intent to 

develop it. 

• Processes are poorly controlled 
and reactive. Performance is 

unpredictable. Proposals may be 

under development and some 

basic requirements may be in 

• The organisation has identified the means of 

systematically and consistently achieving competency in 

this subject, and can demonstrate that these are being 

progressed with credible and resourced plans. 

• Processes may be planned, documented, applied and 

controlled at a local level or within functional 

departments, often in a reactive mode but able to achieve 

expected results on a repeatable basis. The processes are 

insufficiently integrated, with limited consistency or 

32.1 Top management ensures that the management of asset management risks is aligned with the organization's risk management 

approach including contingency planning 

32.2 The organization has considered and evaluated asset and other risks (internal and external) that impact on the capability of assets 

to deliver the required continuity of business functions under adverse conditions. 

32.3 The organization has established processes to proactively identify potential failures in asset performance and evaluate the need for 

preventive action addressed through contingency plans. 

32.4 The organization's operational planning and control processes include documented contingency management processes for the 

risks that have been identified that this is appropriate. 

32.5 Contingency plans and/or procedures include information on: 

a) establishing levels of command and person in charge for each event type 

b) responsibility matrix and escalation criteria 

c) the provision of resources, and the maintenance of any equipment, facilities or services that could be required during disruptions, 

incidents or emergency situations; 

d) identifying required support organisations, with their specified responsibilities, needed for each type of event (or phase of an event), 

including contact details; 

place. coordination across the organisation. e) contacts and arrangements for internal and external communication; 

f) how critical asset management activities will be maintained or restored in the event of disruption; 

g) recording of essential information whilst responding to, and managing, incidents and emergencies; 

h) the process for returning to normal operations. 

32.6 The organization tests its contingency plans on a regular basis, as far as is reasonably practicable, and implements the appropriate 
lessons learned. 

32.7 The organization seeks continual improvement of its contingency planning 
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Asset Management Anatomy Question Set 

The interdisciplinary, collaborative 

processes used by an organisation to 

Sustainable ensure an enduring, balanced approach to 
33 

Development economic activity, environmental 

responsibility and social progress to ensure 

all activities are sustainable in perpetuity. 

• The organisation has not 

recognised this subject 
and/or there is no evidence 

of commitment to develop 
it. 

• The organisation has identified 
the need to address this subject, 
and there is evidence of intent to 
develop it. 

• Processes are poorly controlled 
and reactive. Performance is 
unpredictable. Proposals may be 
under development and some 

basic requirements may be in 
place. 

• The organisation has identified the means of 
systematically and consistently achieving competency in 
this subject, and can demonstrate that these are being 33.1 The organisation determines the external issues that are relevant to its purpose, including its environmental, social and financial 

progressed with credible and resourced plans. impacts, 

• Processes may be planned, documented, applied and 33.2 The organisation determines the requirements and expectations of stakeholders with respect to the environmental, social and 

controlled at a local level or within functional financial impacts of its asset management activities. 

departments, often in a reactive mode but able to achieve 33.3 The organization demonstrates that it takes account of the external issues and stakeholder requirements related to environmental, 

expected results on a repeatable basis. The processes are social and financial impacts in the development of its AM policy, AM objectives, SAMP and AM plans. 

insufficiently integrated, with limited consistency or 

coordination across the organisation. 

An organization's processes for the 

Management of identification, assessment, implementation 
34 

Change and communication of changes to people, 

processes and assets. 

• The organisation has not 

recognised this subject 

and/or there is no evidence 

of commitment to develop 

it. 

• The organisation has identified 
the need to address this subject, 
and there is evidence of intent to 
develop it. 
• Processes are poorly controlled 
and reactive. Performance is 
unpredictable. Proposals may be 
under development and some 
basic requirements may be in 
place. 

• The organisation has identified the means of 
34.1 The organisation has documented policies & processes for dealing with changes to physical assets, asset management processes 

systematically and consistently achieving competency in 
and the supporting resources 

this subject, and can demonstrate that these are being 
34.2 The organization carries out risk and opportunity assessment on any planned change that can affect the delivery of asset 

progressed with credible and resourced plans. 
management objectives prior to the implementation of the changes. 

• Processes may be planned, documented, applied and 
34.3 The management of risks associated with changing assets or asset management activities is consistent with the organisation's 

controlled at a local level or within functional 
documented risk management processes .

departments, often in a reactive mode but able to achieve 
34.4 The organization controls planned changes and reviews the unintended consequences of the changes as required. The organization 

expected results on a repeatable basis. The processes are 
mitigates adverse effects as required. 

insufficiently integrated, with limited consistency or 
34.5 Records are available to demonstrate that change management processes and plans are followed. 

coordination across the organisation. 

The processes and measures used by an 

Assets Performance organization to assess the performance and 
35 

& Health Monitoring health of its assets using performance 

indicators. 

• The organisation has not 

recognised this subject 

and/or there is no evidence 

of commitment to develop 

it. 

• The organisation has identified 
the need to address this subject, 
and there is evidence of intent to 

develop it. 
• Processes are poorly controlled 
and reactive. Performance is 
unpredictable. Proposals may be 
under development and some 

35.1 The organization determines its requirements to monitor and measure the performance and health of its assets, including: 

a) What is to be monitored and measured 
• The organisation has identified the means of b) Methods of monitoring, measurement, analysis and evaluation to ensure results are valid 
systematically and consistently achieving competency in c) Establishing criteria to understand when there is deviation from the required level of performance, and if appropriate identify as a non-

this subject, and can demonstrate that these are being conformance 
progressed with credible and resourced plans. d) The frequency of monitoring, measurement, analysis and evaluation 
• Processes may be planned, documented, applied and 35.2 The organization reports on asset performance, including asset health, in accordance with stakeholder requirements 

controlled at a local level or within functional 35.3 The organization develops a hierarchy of asset performance and asset health reporting through the organization appropriate to the 

departments, often in a reactive mode but able to achieve needs and decisions that are being managed 

expected results on a repeatable basis. The processes are 35.4 The organization develops a range of leading and lagging performance measures for its assets 

basic requirements may be in 
place. 

insufficiently integrated, with limited consistency or 35.5 The organisation establishes monitoring and reporting that allows for the prediction of future asset performance & health 

coordination across the organisation. 35.6 The organization regularly reviews asset performance and asset health monitoring, measurement, analysis and evaluation to 

ensure that it supports the achievement of asset management objectives and to identify opportunities for improvement. 

35.7 The organization maintains records of asset performance and asset health monitoring, analysis and evaluation 
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Asset Management Anatomy Question Set 

36.1 The organization determines its requirements to monitor and measure the effectiveness of the asset management system, 

36 
Asset Management 

System Monitoring 

The processes and measures used by an 

organization to assess the performance and 

health of its Asset Management System. 

• The organisation has not 

recognised this subject 

and/or there is no evidence 

of commitment to develop 

it. 

• The organisation has identified 

the need to address this subject, 

and there is evidence of intent to 

develop it. 

• Processes are poorly controlled 

and reactive. Performance is 

unpredictable. Proposals may be 

under development and some 

basic requirements may be in 

place. 

• The organisation has identified the means of 

systematically and consistently achieving competency in 

this subject, and can demonstrate that these are being 

progressed with credible and resourced plans. 

• Processes may be planned, documented, applied and 

controlled at a local level or within functional 

departments, often in a reactive mode but able to achieve 

expected results on a repeatable basis. The processes are 

insufficiently integrated, with limited consistency or 

coordination across the organisation. 

including: 

a) What is to be monitored and measured for financial and non-financial performance (including the extent to which the organisation 

follows the elements of the AM system) 

b) methods of monitoring, measurement, analysis and evaluation to ensure results are valid 

c) Establishing criteria to understand when there is deviation from the required level of performance, and if appropriate identify as a non-

conformance 

d) The frequency of monitoring, measurement, analysis and evaluation 

36.2 The organization reports on the effectiveness of its asset management system, in accordance with stakeholder requirements. 

36.3 The organization has in place a hierarchy of asset management performance reporting through the organization appropriate to the 

needs and decisions that are being managed 

36.4 The organization has in place a range of leading and lagging performance measures for its asset management processes 

36.5 The organization evaluates its processes for managing risks and opportunities in the asset management system and reports on their 

effectiveness 

36.6 The organization regularly reviews its asset management system monitoring, measurement, analysis and evaluation of the asset 

management system and implements these where they are found to be beneficial and cost effective. 

36.7 The organization maintains records of asset management system monitoring, analysis and evaluation. 

37 

Management 

Review, Audit and 

Assurance 

An organization's processes for reviewing 

and auditing the effectiveness of its asset 

management processes and asset 

management system. 

• The organisation has not 

recognised this subject 

and/or there is no evidence 

of commitment to develop 

it. 

• The organisation has identified 

the need to address this subject, 

and there is evidence of intent to 

develop it. 

• Processes are poorly controlled 

and reactive. Performance is 

unpredictable. Proposals may be 

under development and some 

basic requirements may be in 

place. 

• The organisation has identified the means of 

systematically and consistently achieving competency in 

this subject, and can demonstrate that these are being 

progressed with credible and resourced plans. 

• Processes may be planned, documented, applied and 

controlled at a local level or within functional 

departments, often in a reactive mode but able to achieve 

expected results on a repeatable basis. The processes are 

insufficiently integrated, with limited consistency or 

coordination across the organisation. 

37.1 The organisation has documented audit policies and processes. 

37.2 The organization carries out internal audits in accordance with its programme, to confirm that the asset management system 

meets: 

a) its own requirements 

b) the requirements of ISO55001. 

37.3 The organization determines the frequency and content of internal audit of its asset management system 

37.4 The organization periodically reviews and continually develops the audit programme to reflect the relative importance of the 

organization's processes and the results of previous audits 

37.5 The organization demonstrates that the audits are objective and impartial by: 

a) Using competent auditors, independent of those having direct responsibility for the activity being examined. 

b) Conducting audits in accordance with agreed definitions for scope and audit criteria 

c) Retaining records of the audit results 

37.6 The organization reports the audit findings to the appropriate level of management 

37.7 The organization's top management reviews the asset management system, to ensure its suitability, adequacy and effectiveness, 

by: 

a) Conducting the review in accordance with a planned schedule 

b) Considering the status of actions from previous management reviews 

c) Assessing changes in issues that are relevant to the asset management system 

d) Assessing trend analysis of non-conformities and corrective actions, results derived from monitoring and measurement, and audit 

reports 

e) Receiving reports on asset management activity 

f) Considering improvement opportunities 

g) Considering changes in risk and opportunity profiles 

h) deciding on continual improvement actions and changes needed to the asset management system 

37.8 The organization produces and keeps records of the top management review. 
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Asset Management Anatomy Question Set 

Asset Costing and 
38 

Valuation 

An organization's processes for defining 

and capturing 'as built', maintenance and 

renewal unit costs and the methods used 

by an organization for the valuation and 

depreciation of its assets. 

• The organisation has not 

recognised this subject 
and/or there is no evidence 
of commitment to develop 
it. 

• The organisation has identified 
the need to address this subject, 
and there is evidence of intent to 
develop it. 

• Processes are poorly controlled 
and reactive. Performance is 
unpredictable. Proposals may be 

under development and some 

• The organisation has identified the means of 
systematically and consistently achieving competency in 

this subject, and can demonstrate that these are being 
progressed with credible and resourced plans. 

• Processes may be planned, documented, applied and 

controlled at a local level or within functional 
departments, often in a reactive mode but able to achieve 

expected results on a repeatable basis. The processes are 

38.1 The organization determines the financial and technical data and information that is necessary to enable the management of its 

assets. 

38.2 The organization ensures that data and information are aligned to the achievement of the organization's objectives. 

38.3 The organization determines that these data and information enable the organization to fulfil its: 

a)legal and regulatory obligations 
b)stakeholder requirements 
c)needs to make informed decisions on asset management issues 

38.4 The organisation has an Asset valuation register and a documented valuation methodology 
38.5 The organisation has documented processes for capturing 'as-built' capital costs. 

basic requirements may be in 
place. 

insufficiently integrated, with limited consistency or 

coordination across the organisation. 

38.6 The organization reviews the financial and technical data and information periodically in the light of developments in quantitative 

and qualitative analytical measures and also the importance and complexity of the decisions being made 

38.7 The organization implements changes to the measurement, collection and analysis of financial and technical data and information 

that support asset costing and valuation where it is beneficial 

Stakeholder
39 

Engagement 

The methods an organization uses to 

engage with stakeholders. 

• The organisation has not 
recognised this subject 

and/or there is no evidence 
of commitment to develop 
it. 

• The organisation has identified 
the need to address this subject, 
and there is evidence of intent to 

develop it. 
• Processes are poorly controlled 
and reactive. Performance is 
unpredictable. Proposals may be 

under development and some 
basic requirements may be in 
place. 

• The organisation has identified the means of 

systematically and consistently achieving competency in 

this subject, and can demonstrate that these are being 
progressed with credible and resourced plans. 
• Processes may be planned, documented, applied and 
controlled at a local level or within functional 
departments, often in a reactive mode but able to achieve 
expected results on a repeatable basis. The processes are 
insufficiently integrated, with limited consistency or 
coordination across the organisation. 

39.1 The organization identifies the people and organizations that: 

a)can have an impact on the asset management system, 
b)can experience the consequences of actions and decisions arising from the asset management system, 
c)perceive that they could be affected by actions and decisions arising from the asset management system. 

39.2 The organization has developed and implemented a strategy to engage with stakeholders. This includes determination of: 
a)the needs and expectations of stakeholders with respect to asset management, 
b)the criteria which are to be considered when making decisions in asset management, 
c)the range of asset management information that is necessary to support stakeholder relationships, 
d)the necessary arrangements to report the information to internal and external stakeholders 
39.3 The stakeholder identification process and engagement strategy are aligned with the Asset Management System and takes into 
account the organization's external and internal contexts. 
39.4 The stakeholder identification process and engagement strategy is are reviewed periodically in light of changes to external and 

internal conditions and updated to ensure it they remains effective 
39.5 Consultation with, and reporting to, stakeholders is conducted at a frequency and in formats, language and level of detail suitable 
to the needs of each of the stakeholders 
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Meeting MinutesJacobs 

Subject 

Project 

Project No. 

Prepared by 

Location 

Participants 

Observers 

Facilitators 

GOS - Strategy and Planning Meeting Notes 

Enbridge Asset Management Maturity Review 

CE777500 File 

Catherine Simpson, RPP, MCIP Phone No. 

Web-based Date/Time 

Catherine McCowan, Manager Risk, Strat & Planning 

Danielle Turney, Specialist II AM Integration 

Erik Naczynski, Manager Asset Classes Distribution 

Michael Vettese, Specialist II AM Stations 

Danielle Dreveny, Supervisor Capital FP&A 

245 Consumers Road, Suite 400 

Toronto, Ontario M2J 1 R3 

Canada 

T +1.416.499.9000 

www.jacobs.com 

2020-07-27 GOS Strategy and 
Planning - Meeting Notes 

604-346-9428 

July 27, 2020 

Mike Hildebrand, Mgr Asset Classes Storage & Transmission 

Steve Dinopoulos, Specialist Proj Plan Design 

Kevin Bando, Manager Operations 

Angela Scott, Manager Integrity Management 

Rebecca Mayhew, EAM Governance 

Andy Whittaker, Jacobs 

Catherine Simpson, Jacobs 

Notes 

Introductions (Gas Distribution) 

• Part of way through the second year of AM program 

• Did an assessment a couple years ago 

• Refocused plans and resources where needed 

• Objective is to hit targeted step changes within certain areas of EAM 

• Engaged Jacobs - endorsed 1AM assessors 

• First chance to baseline as an integrated utility 

• Today: Run through 1AM 39 elements (20 this morning focused on 

strategy and planning) 

- 18 priority subjects previously identified which we will concentrate 
on more 

- Working towards a consensus 

- Wil document rationale behind score, and evidence 

Action 

Jacobs Consultancy Canada Inc. 

FES0827201458CGY 

www.jacobs.com
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Meeting MinutesJacobs 
GDS - Strategy and Planning Meeting Notes 

July 27, 2020 

Notes 

1 Asset Management Policy 

• Current Rating 
- 3 

• Rationale 
- Policy in place and updated annually to reflect organizational 

priorities 

- Incorporated in strategic asset management plan 
- Published in public record 
- Communication and training to lowest levels of the organization 

may not be all the way there 

- Field staff (such as, a meter reader) probably can't recite the policy 
- There is awareness more than being able to recite the policy; can 

find quickly when a search is done 
- There is a gap on processes being sufficiently implemented 

- Everything identified under maturity level 3 is applicable 

• Evidence 

- Policy 

2 Asset Management Strategy & Objectives 

• Current Rating 

- 2.5 SAMP 
- 2 AM objectives 
- 2 overall 

• Rationale 
- Have a SAMP 

- Roadmap for target operating model but that's separate from SAMP 
and is not measurable 

- Measurability of some objectives a challenge 
- Need to re-think; not final or rolled out to organization 

- Have financials but not solid; have measures and pieces but two 
sides of the organizations coming together and still need work; can't 
get consensus on demonstrability of effectiveness of organization; 
work in progress 

- Have top level performance measures but not linked to asset base 

- Performance varies across asset classes: non-gas assets pretty clear; 
to a greater extent with distribution assets; fall down in other areas 
like tying compression reliability with criticality of specific assets 

- Process not integrated 

Action 

FES0827201458CGY 2 
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Meeting Minutes Jacobs 
GDS - Strategy and Planning Meeting Notes 

July 27, 2020 

Notes 

- Process documentation could be stronger 

• Evidence 

- SAMP 
- Target Operating Model- Roadmap 
- Top level performance measures 

3 Demand Analysis 

• Current Rating 

- 3 but will follow-up with some other individuals 

• Rationale 

- Area of strength - planning and network analysis both have annual 
processes that re-evaluate need for product 

- Get expansion and growth projects into the plan for analysis 

- We are very good at this as a core business; things we could do 
better would take us to a 4 

- This is an opportunity 

• Evidence 

• Other People to Engage 

- Contract sales - Previously Ryan Oregon's team 
- Business development - Hillary 

- System planning 
- Distribution planning 
- Storage planning 
- Connected to network analysis 

4 Strategic Planning 

• Current Rating 

- 3 at least 

• Rationale 

- In good shape financially; taking inputs on demand forecasts and 

ensuring relationship to AM; from overall financial forecast ensuring 
alignment with strategic planning 

- Various levels of risk-based analysis on parts of asset 

- Asset plans for each asset class has a set of asset strategies: Section 

5 of asset plan there is a set of documents and strategies that 
outline balancing risk and safety, capital and O&M, etc. 

- All in alignment of business 

- Have strategic planning processes in place for demand forecasts for 

growth and to address existing asset base 

Action 

Rebecca to 

identify 

specific 

people for 

follow-up; 

Jacobs to 

follow-up 

FES0827201458CGY 3 
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Meeting Minutes Jacobs 
GDS - Strategy and Planning Meeting Notes 

July 27, 2020 

Notes Action 

- Documented growth and need to expand based on specific 

regulations (such as, energy board) 

• Evidence 

- Asset Plans 

- Processes (such as, demand forecasts) 

5 Asset Management Planning 

• Current Rating 

- 2.5+ 

• Rationale 

- Hitting most but missing resource requirements to get to plan (not 

understood or documented) / end state 

- Asset managers do review plan with executing groups to ensure 

ability to implement; and make changes if need 

- Connecting engineering resources to plan is cursory and room for 

improvements; don't have a direct line between $s spent and 
number of engineering hours 

- Give and take; best is review with stakeholders after1 st iteration of 
optimization and adjust accordingly; facilitate conversations 

- Focus on execution hours as opposed to things required to get 
projects ready 

- What new O&M requirements not consistently understood (based on 
new projects, there isn't a lot of rigor to O&M associated - S&T time 

for example there isn't a lot of solid analysis) 

• Evidence 

- AMP exists (latest edition to be published in Aug) 

6 Capital Investment Decision-Making 

• Current Rating 

- 2.5 or 3 during discussion 
- 2.5 consensus 

• Rationale 

- Pretty strong with capital investment decision-making 

- Risk assessments with rules on when higher level assessments are 
undertaken 

- Effort on capital investment decisions high; have strong 
documentation and planning to inform decision-making 

- Not a well-oiled machine; road feels bumpy; have alignment and 
systematic method in place but fine tuning is needed 

- Using CSS but O&M is missing in part; more rigorous on capital 

FES0827201458CGY 4 
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Meeting MinutesJacobs 
GDS - Strategy and Planning Meeting Notes 

July 27, 2020 

Notes Action 

- Depends on asset class 

- For some assets there is a need to improve clarity for process 

• Evidence 

- Business case processes - flow charts 

8 Life Cycle Value Realization 

• Current Rating 

- 2 at best 
- 1.5 consensus 

• Rationale 

- Not systematically and consistency achieving competency on O&M 

- Do in key areas and those with risk drivers 

- Unsure if this is done well in areas that aren't tied directly to capital 

spend projects 

- S&T side more reactive 

- Non-gas carrying assets are stronger 

- Know what we need to do in some cases 

- Explored ability to manage lifecycle costs; a lot of room for growth 

• Evidence 

- Example: fleet being done well 

11 Technical Standards & Legislation 

• Current Rating 

- 2.5 to 3 during discussion 
- 2.5 consensus 
- A lot of evidence to point to a 3 

• Rationale 

- Note: Associated primarily with design phase of assets to apply to a 

design or modification to ensure meeting of external requirements 

(regs.) but also good practice 

- Definitely have his for commodity carrying assets 

- Have for buildings also - have standardized documents to allow for 

consistent and repeatable design and execution of real estate 

- Higher level of maturity on gas carrying side and for engineering 

- Regulatory management of change with group that changes the 

standards and is sent through Maximo for determination about 

whether this affects asset management 

FES0827201458CGY 5 
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Notes 

- In middle of integration so have 2 sets of standards, processes and 

procedures (each legacy company had this); this is a 3-4 year 
process to update documentation to one company 

- Exist in legacy organizations - whole change processes in place 

along with approach to use until transition is complete 

- Our maturity as one integrated organization is lower 

- Have had a mismatch in technical standards between head office, 
engineering office v. major/core projects; may not have a 

harmonized set of design standards and has been a struggle in the 

past 

- Some mismatch has been cleaned up; core project team is to build 

standards in place at that location (local legacy standards); not a 

consistent standard but do have a consistent process 

- Gaps: slight lack of clarity and integration of two organizations 

- Confirm that it's clear to construction groups what standard they are 
building to 

• Evidence 

- Standardized documents 

- A lot of evidence 

Asset Creation & Acquisition 

• Current Rating 

- 1-2.25 during discussion 
- 2.25 consensus 

• Rationale 

- Have a recent initiative to develop a standard and process for asset 
turnover between projects organization and operations 

- Great training plans, maintenance strategies, commissioning 

activities do a really great job 

- Do a good job but would have a hard time producing documentation 
on commissioning and back-end handover 

- Front end design processes with projects organization follows a 

project lifecycle gating controls process which is very robust 

- Need for more rigor with turnover 

- Do thousands every year and well laid out and understood (front 
end) for service installations 

- Changes and modifications are spotty 

• Evidence 

- Training plans 

Action 

FES0827201458CGY 6 
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Notes Action 

- Maintenance strategies 
- Standards 
- Handbook for service installations 

21 Asset Decommissioning & Disposal 

• Current Rating 

- 2 strong 

• Rationale 

- Don't do a good job of planning for rotating asset with a costly 
inventory of spares 

- Decommissioning is when people start the discussion but have had 

challenges with people not wanting to take responsibility for cost of 
disposal 

- Not thinking about end of life when building new assets - this is an 
afterthought 

- Reasonably well accommodated from a financial aspect 

- Yes, there is a future abandonment cost assigned 

- A bit reactive when it actually happens 

- Part of standard processes - well built in for most of asset base 

• Evidence 

- Processes 

27 Asset Management Leadership 

• Current Rating 

- 3 strong, pushing beyond 

• Rationale 

- From the top down; senior levels of leadership are demonstrating 
leadership and commitment 

- Huge level of commitment to asset investment planning process, 

risk, decision-making 

- Have commitment for whole life approach for assets but we need to 

execute on this 

- Resources are there and support from top is there 

- We have an entire AM function for organization 

- Can't go to average employee about AM and their support and 

connection to it; but it is there at the top 

• Evidence 

- Cynthia's webcast recently (presidential level down) 
- Monthly steering committee 
- VP of engineering and AM 

FES0827201458CGY 7 
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Notes 

- President is head of EAM work 
- President of GOS is supporting organizational AM 

28 Organizational Structure 

• Current Rating 

- 3 or 2.5 during discussion 
- 3 consensus 

• Rationale 

- AM structure is solid, but business has a different (lower) score 

- Path is generally well understood to organization 

- Asset plan is part of regulatory requirements and need to follow 

path to money 

- Key areas around risk assessments with lack of clarity has been 

identified and actively working to resolve 

- Integration and level of ambiguity still an issue; may be some areas 

that are ambiguous, but they are smaller 

- A couple areas around integration of legacy businesses are being 

sorted out, such as risk 

• Evidence 

29 Organizational Culture 

• Current Rating 

- 2.5 or 3 during discussion 
- 3 consensus 

• Rationale 

- For operations yes but there is room for improvement 

- Overall everyone follows process 

- Now that we're regional we don't meet with different groups the 

same way - hope what you're doing is aligned with what others are 
doing but seems pretty consistent from results that have been seen 

- Good culture and support from director level such as, asset 

investment planning process and capital portfolio 

- So deep into AM part of business but Kevin's opinion is a strong driver 

• Evidence 

30 Competence Management 

Action 

Rebecca to 

confirm 

specific 

people such 

FES0827201458CGY 8 
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Notes 

• Competent at creating a framework for what's needed and then going 

through process to recruit or train to move towards set of competencies 

- looking broadly across core functions contributing to AM 

• Current Rating 

- 1.5 or 2 during discussion 

- 2 consensus with need for follow-up 

• Rationale 

- Well-developed training programs for critical roles, still working on 

others 

- Good practice in O&M where operator practices are well defined, but 

other parts of the organization are not as well defined due to high 
turnover rate 

- High turnover rate so don't stick around long enough to be 

competent; have defined job roles; prefer to leave Toronto to go to 

the regions 

- Is this a gap in marketplace (i.e. outside influence affecting this?) 

- Storage and transmission operations has a number of roles - don't 
hire someone into role, they must require a 4-year progression and 

hit benchmarks (don't have fully developed) 

- Yes, doing for other areas - we know what we want but it's finding 

the people 

- Integration complicates this 

- Very solid training program 

- Storage and transmission isn't to the same level 

- Quite a bit of variability across areas 

- Pretty good competency management system for operators (field 

workers) but integrity identified need for better competency within 

integrity team 

• Evidence 

• People to follow-up with 

- Bridget Sneedon - training 

- HR - how resource plans are developed, and skillsets are identified 

Risk Assessment and Management 

• Current Rating 

- 2-2.5 during discussion 

Action 

as Bridget 

(training) and 

HR; Jacobs to 

follow-up 

FES0827201458CGY 
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Notes 

- 2.5 consensus 

• Rationale 

- Risk assessments are identified 

- Region by region we're still reactionary 

- Have processes in place that are working, and things are happening 

- Have a consistent approach to what's being replaced 

- Both legacy organizations have had risk processes in place for years 

- Opportunity because people are doing risk in different ways 

- Starting to see a similar mindset but opportunity for growth 

- Have a centralized 7x7 matrix that's intended to capture 
opportunities as well as bad risk 

• Evidence 

- Centralized 7x7 matrix 

33 Sustainable Development 

• Current Rating 

- 2.5 or 3 during discussion 

- 2.5 consensus 

• Rationale 

- Take into account environmental concerns and public perception in 
risk matrix 

- Done customer surveys on drivers for spending more now or in the 
future 

- May not all be in SAMP and AMPs 

- Stuck on the term perpetuity- forever is an unobtainable 

- Really mean it when we set out environmental goals 

- CSS decision criteria we're genuinely putting projects in place to 
deliver on this 

- Trying to reduce GHGs and leakage rates 

• Evidence 

- Customer surveys on drivers for when to spend 

- SAMP 

34 Management of Change 

• Current Rating 

- 2.5 or 3 during discussion 

Action 

FES0827201458CGY 10 
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Notes 

- 2.5 consensus 

• Rationale 

- Have process and may not be communicated to average employee 

- Have list of materials for replacement; need to follow process and 
it's pretty well understood 

- Can provide process and examples 

- Great for light changes 

- Better for material than for people 

- Documented for people but very unclear (such as, turnover) 

- MOC initiated recently for a new role 

- Are actively doing but maybe not for all levels and all areas 

• Evidence 

- MOC process supported by organization 

36 Asset Management System Monitoring 

• Current Rating 

- 2-2.5 during discussion 

- 2 consensus but pushing to 2.5 

• Rationale 

- Reporting up to top management 

- There are a series of measures being monitored 

- Struggle most with effectiveness 

- Overall well monitored 

- Part of integrated management system 

• Evidence 

- Regular meetings - program within integrated management system 

- Today's assessment 

37 Management Review, Audit and Assurance 

• Current Rating 

- 1 or 1.5 during discussion 

- 1 consensus 

• Rationale 

- Have an internal audit team 

- Have not directed them to asset management 

- AM not a regulatory requirement so instructed not to proceed with 
as part of internal audit 

Action 

FES0827201458CGY 11 
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Notes Action 

- Instead will look towards an external reviewer 

• Evidence 

38 Asset Costing and Valuation 

• Current Rating 

- 1.5-2 during discussion 

- 1.5 strong consensus 

• Rationale 

- Depends: some very good - average cost for plastic service 

installation and assigning work in the field; fall down where we don't 

need to book time to work orders, or materials aren't put in work 

orders 

- SAP good on compression and those assets 

- Legacy union had cost of meter of installed pipe so in terms of 

construction costs we are doing well 

- Station related assets: pretty good since 2016 for commercial meter 

sets since SAP was implemented 

- Not sure about smaller assets such as residential meter sets 

- Non-gas carrying assets would be harder (such as, electronics on a 
station) 

- Fleet would be better 

- Each one is a fixed asset; on estimates to build we're pretty good; 

pretty good overall 

- Spotty on pulling together and using information; not well 

developed 

• Evidence 

39 Stakeholder Engagement 

• Current Rating 

- 1.5 

• Rationale 

- Don't currently do a lot of formalized AM stakeholder engagement 

- Have done customer surveys but haven't shared back plans to get 

feedback because of recent integration 

- Stakeholder engagement not to par with other organizations 

- Do well with internal stakeholder engagement 

- Missing 'play back' to ensure that we're getting this right 

FES0827201458CGY 12 
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Notes Action 

- Will likely undertake more stakeholder engagement in the future 

• Evidence 

FES0827201458CGY 13 
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Subject 

Project 

Project No. 

Prepared by 

Location 

Participants 

Observers 

Facilitators 

Apologies 

GOS - Operations, Management and Data Meeting Notes 

Enbridge Asset Management Maturity Review 

CE777500 File 2020-07-28 GOS Data and 

Operations - Meeting Notes CAS 

Catherine Simpson, RPP, MCIP Phone No. 604-346-9428 

Web-based Date/Time July 28, 2020 

Catherine Mccowan, Manager Risk, Strat & Planning 

Andrew Welburn, Manager Asset Data & Information 

Taylor Jones, Specialist II AM Distribution Pipe 

Pamela Callow, Supervisor Process Attachment & Construction 

Jim Harradine, Mgr Operations & Maintenance Engineering 

Hugh MacMillan, Mgr Fin/Law/Aft/Data/Support 

Todd Piercey, Manager Pipeline Engineering 

Ahmed Nossair, Mgr Stations & Utilizations Engineering 

Johanna Sanchez Gomez, Manager Construction 

Rebecca Mayhew, EAM Governance 

Caryn Campbell, Manager EAM Proj Mgmt 

Andy Whittaker, Jacobs 

Catherine Simpson, Jacobs 

Andrew Calder, Manager Fleet 

Erik Naczynski, Manager Asset Classes Distribution 

Notes 

Introductions (Gas Distribution) 

• Part of way through the second year of AM program 

• Executive leaders asked for a check-in 

• Did an assessment a couple years ago 

• Refocused plans and resources where needed 

• Part of a continuous improvement process 

• Objective is to hit targeted step changes within certain areas of AM 

• Engaged Jacobs - endorsed 1AM assessors 

Action 

Jacobs Consultancy Canada Inc. 

FES0827201522CGY 
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Notes Action 

• First chance to do an assessment as an integrated utility 

• Today: Run through 1AM 39 elements (19 this morning focused on 

operations and data) 

- 18 priority subjects previously identified which we will concentrate 

on more 

- Working towards a consensus score on each subject 

- Will document rationale behind score, and evidence 

7 Operations & Maintenance Decision-Making 

• Current Rating 

- 2 or 3 and beyond in some areas 

- 3 consensus 

• Rationale 

- Reflective of IT asset class; O&M is based on business requirements; 
SAMP has documentation on lifecycle refresh on hardware but for 

software business requirements there is no documentation 

- Pipeline: key O&M is dictated by code (such as, leak management) 

- From an integration perspective moving towards having one set of 

documents to show how the company meets code requirements 

(frequency for assets; inspection frequency, established procedures 

for how to complete maintenance) 

- Different systems for record keeping but working towards one: 
legacy union uses SAP 

- Stations: most of maintenance and inspection frequencies are well 
defined in MSN procedure or CNN standard 

- Using two systems to manage work that will be integrated into one; 
will be in much better shape 

- Suite of things: regulatory requirements, manufacturers 

recommendations, RCM, etc. 

- Majority of assets has frequency for maintenance and inspection and 

working towards a common frequency as part of integration - not 
starting from scratch; are very well positioned 

- Taking a company-wide approach of preventative maintenance and 

protective maintenance through integrity program - both 

approaches defined by history of failure, manufacturers 
recommendations, etc. 

- World is changing and advancing but we are still using the same 
equipment 

- Distribution side - assets designed with a simple approach and high

level monitoring of how process is managed 

Rebecca to 

identify 

specific 

people for 

follow-up 

with, if 

necessary; 

Jacobs to 

follow-up 
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Notes Action 

- Gas turbine is more complicated with monitoring to show 
degradation 

- Changes in frequency would be based on learning out of industry 

- Assets aren't undergoing significant technological changes 
- Drive a lot by Canadian code and legislative requirements; standards 

get updated every 5 years, but O&M hasn't changed significantly; 
documents and practices are reviewed, and this is triggered when a 
standard is changed 

- Clear suite of methods in place to drive maintenance, regulatory 
requirements, RCM processes, manufacturer's recommendations 

- Are monitoring what's going on with performance, and changes in 
standards as well as in industry 

- Storage: engineering group focuses on compression within stations 
but also appurtenances; different than traditional gas carrying assets 
but do support the gas carrying system; 

- Looking after rotating assets it's a blend of predictive and reactive 
maintenance but moving more towards predictive maintenance 

- Have piloted some stations for predictive and found that predictive 
isn't a good fit for the whole facility- looking at extremely high 
reliability at the best cost 

- Have a score card and requirement to meet reliability levels 
- Will use predictive outlooks where it makes sense and working to 

expand across all systems 
- Do run to end of life where possible 

- Front line staff do day-to-day work and flag anomalies back into 
work order system 

- Track anomalies and respond where necessary, engaging the OEM 
and engineering group where necessary 

- 6 engineers that provide support to the field 
- Have root cause failure when complex failures occur 

- Sit on a few committees - OEMs; G10 committee for turbine 
operators which meet once a year as a committee and a global 
meeting every other year; a member on CSA 276 LNG committee 

- Siemens was doing live monitoring on a turbine for a year but found 
cost didn't derive the anticipated value but did learn things from it 

- Have old equipment from SOs that's running reliably but coming up 
for replacement; have replaced some units from 70s and 80s 
because they have become obsolete 

FES0827201522CGY 3 
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Notes 

- Still harmonizing; maintenance schedules are working and effective 

but opportunity to be consistent across both legacy organizations 

- Most of risk is coming from damages and third-party intervention; 

based on results we are not lacking 

- Both legacy companies rate high so even though still bringing them 

together that will enhance business and risk management; it's been 

successful so far 

- Value package; a lot of maintenance and rotating equipment for 
larger assets; smaller asset maintenance addressed based on 

appropriate scale; geared appropriately for varying asset types 

• Evidence 

- MSN procedure 

- CNN standard 

• Other People to Engage 

- Steve Party - storage element (integrity program designed around 
that); Angela was on yesterday's call and touched on this 

Resourcing Strategy 

• Current Rating 

- 1 to 2 during discussion 

- 1.5 consensus 

• Rationale 

- From a pipeline standpoint it's hit and miss 

- Don't often have a clear view of resourcing - made aware of projects 

as they come in for approval and hard to look at smaller jobs and tie 

that to specific requirements within asset plan 

- Larger projects provide a better view 

- More reactive than proactive 

- From an executability perspective we work to ensure balance across 

Regions but from a supporting perspective there are gaps 
(engineering, drafting, planning, etc.) 

- Have plans in place and talk about this but reliance of third-party 
contractors is high 

- Hiring practices are interesting because focus is on future leaders 

but not hiring consistent people that will become subject matter 
experts 

- Resources to execute work in asset plan? Yes 

- Have a great tool to manage asset plan; lacks identification of 

resources from engineering to execution 

Action 

FES0827201522CGY 4 



 REDACTED Filed: 2023-03-08, EB-2022-0200, Exhibit 1.2.6-SEC-110, Attachment 1, Page 85 of 166 

Meeting MinutesJacobs 
GDS - Operations, Management and Data 

Meeting Notes 

July 28, 2020 

Notes 

- Made a lot of progress in looking towards risk and from a planning 
perspective, but recognize that growth is reactive 

- Limited consistency across organization 

- Strong for 1st year but weaker longer term 

• Evidence 

10 Shutdowns & Outage Strategy 

• Current Rating 
- 2 to 3 during discussion 

- 2.5 consensus but will do some follow-up 

• Rationale 
- Storage and transmission: well defined process led by operations 

group - done at the beginning of construction year for current year; 
annual maintenance schedule is recurring with related outages; 
construction outages sit on top of that; have had some very complex 
outages over last few years and have addressed well 

- Reliance on people but processes aren't as well documented 
- Applicable in some cases; no major outages for distribution 

- We design for minimal planned shutdowns, if any 
- Have redundancy at 100% in summer; construction requires some 

shutdowns 
- Extensive planning around overall shutdown strategy 

- Designs ensure minimal outages 
- Agree it's very reliant on people 

- Used to be a weekly meeting on planed outages 

• Evidence 

• Other People to Engage 
- Follow-up re: redundancy, reliance of people and specifically details 

regarding operations meetings 

13 Systems Engineering 

• Current Rating 

• Rationale 

• Evidence 

Action 

Rebecca to 

identify 

specific 

people for 

follow-up 

regarding 

reliability and 

specifically 

operations 

meetings as 

evidence; 

Jacobs to 

follow-up 

For follow-up 

FES0827201522CGY 5 



 REDACTED Filed: 2023-03-08, EB-2022-0200, Exhibit 1.2.6-SEC-110, Attachment 1, Page 86 of 166 

Meeting Minutes Jacobs 
GDS - Operations, Management and Data 

Meeting Notes 

July 28, 2020 

Notes 

14 Configuration Management 

• Current Rating 

• Rationale 

• Evidence 

15 Maintenance Delivery 

• Current Rating 

- 2 or 3 during discussion 

- 3 consensus 

• Rationale 

Action 

For follow-up 

- Have work plans in place (in SAP and Maximo) to manage annual 
maintenance 

- Blend of proactive, predictive and reactive maintenance 
- Review plans as OAMs change things - showing that we're achieving 

system equipment reliability for business 
- Do safety, on time and on budget, but adjust as required 

- Do a good job in 100% compliance of maintenance schedule 
- From a predictive and proactive approach there is more that we can 

do 
- All tracked through Maximo for legacy EOG 

- Get involved with non-conformance 
- On legacy union side there was a robust non-conformance process 

with heavy mitigations plans in place 

• Evidence 

- Score card on system equipment reliability 

Reliability Engineering 

• Current Rating 
- 2.5 consensus 

• Rationale 

- Primarily distribution: legacy EOG had more robust procedures 
around equipment failures (such as, regulator valves) 

- Now there are triggers on failures for MEC lab with full-blown 
analysis resulting in a report to determine if it's a systemic issue 

FES0827201522CGY 
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Notes 

- Can only be scaled for certain sized assets - may distribution assets 

- On compressor side the root cause analysis is managed and follow a 
similar process 

- Have changed maintenance practices based on failure analysis in 
some instances in the past 

- We go too far for some assets 

- Don't cover all of the asset base 

- Some processes new 

• Evidence 

17 Asset Operation 

• Current Rating 

- 2 or 2.5 during discussion 

- 2 consensus moving towards 2.5 

• Rationale 

- STO side yes, have operators, mechanics, plant operators and gas 

controllers and technicians that direct how we operate equipment 

- Have documented procedures 

- Working on a more robust training program 

- Successfully operating system and not seeing failures due to sloppy 

operations 

- Sit on operations manager committee; do often comment on 

resource challenges 

- Definitely competing priorities during summer months 

- Going through integration and adapting as we go 

- Are updating procedures and training; heavy reliance on subject 

matter expertise 

- Lost a lot of field experience with VWO 

- VWO: voluntary workforce options (approach to shedding 800 staff 
- most left June 27 or July 10 with a few more leaving); starting to 

see impact of that 

- Strains on operations and reliance on knowledge 

• Evidence 

18 Resource Management 

• Current Rating 

- 2.5 consensus 

Action 

FES0827201522CGY 7 
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Notes 

• Rationale 

- Good on execution (O&M) but on support functions we're lacking 
(engineering, etc.) 

- Pretty solid at getting it done (delivering on plan) whether internal 
or outsourced resources 

- Very good on executing capital plan for the most part 

- Legacy union was stronger 

- Both good at executing on capital plan 

- There are few projects outside this year that are deferred because of 

resourcing, usually permitting, etc. 

- Skillset boundaries, for example overcommitting engineering and 
drafting resources 

- Run into challenges there and will outsource when that happens 

- Done a good job looking for $s across organization to address needs 

- Better at managing than predicting resource needs 

- Emergencies are prioritized and everyone comes together to 

mitigate 

- Good at managing and bring in resources when needed 

• Evidence 

Shutdown & Outage Management 

• Current Rating 

- 2.5 to 3 during discussion 

- 2.5 moving towards 3 

• Rationale 

- More prevalent in STO division: robust plans in place built into 

annual maintenance plans (such as, turbines taken offline during off 

season); coordinated with operations and discussed in meetings; 
tentative dates and allowances for each plant; work planning group 
ensures package of permitting, etc.; execution group undertakes 

work 

- Planned release of gas - working to recover for a more 
environmental perspective 

- Within compression stations it's part of the maintenance program 
and built into procedures 

- Do best we can with equipment available 

- Have procedures in place for safe shutdowns of pipelines, how to 

properly blow down a pipeline, blowdown times, etc. 

Action 

FES0827201522CGY 8 



  

20 

REDACTED Filed: 2023-03-08, EB-2022-0200, Exhibit 1.2.6-SEC-110, Attachment 1, Page 89 of 166 

Meeting Minutes Jacobs 
GDS - Operations, Management and Data 

Meeting Notes 

July 28, 2020 

Notes 

- Safe procedures have quite a bit of documentation 

- A lot still falls on individuals 
- Emissions control and environmental performance linked to 

sustainability question from yesterday 

• Evidence 

Fault & Incident Response 

• Current Rating 
- 2.5 to 3 during discussion 

- 2.5 approaching 3 consensus 

• Rationale 
- Other companies would have a reliability division; we do this with 

individual expertise as a function within the organization as opposed 
to a department 

- SGO primarily leads this however safety and reliability group 
(incident management group) is adding additional discussion 
around review 

- Reliability group doesn't get into FMEA and RCA; they oversee 
review process 

- Individuals with a range of related backgrounds (such as, process 
safety and analysis) 

- Not a finely tuned machine; can be hit and miss because not all the 
right people are involved; things can sit for a bit 

- Very robust emergency response protocol; one of first things to be 
integrated - how to set up local groups and escalate up 

- Culture around safety is quite good 

- Corporate memory re: major incidents is good 

- Incident reviews - a lot of robust processes and procedures but 
opportunity to continue to improve (such as, getting right people at 
the table to ensure focus on the right things) 

- Great process of incident investigation 

- Area of opportunity to bring right people together 
- Don't have an RCA mechanism to address failures 

- We do look at failures to understand systematic issues and then 
feedback to determine if a program is needed to be more proactive; 
components in place 

- Missing a dedicated reliability function to drive significant 
improvement in design 

Action 

Jim Harradine 

to follow-up 

re: reliability 

individuals; 

Jacobs to 

follow-up 

with further 

discussion 
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Notes 

- Great way to report and capture learning; certain failures that don't 
become incidents; don't have a reliability function which would drive 
significant improvements 

- Response is good, backed by strong safety culture. Do 
investigations - thorough - but maybe not everyone is involved and 
may not do to desired level of rigor 

- Majority of incidents have a thorough incident analysis: respond to 
emergencies within 30 min, and achieve 99% of time 

- All involved in reliability 

- More work needed on incident investigation side 

• Evidence 

• Other People to Engage 
- Mike Scarland - incident management group 

- JH will look into who specifically is involved further 

Asset Information Strategy 

• Current Rating 
- 1 to 2 during discussion 

- 1.5 moving towards 2 (updating with corporate approach and wider 
range of info types and systems) consensus 

• Rationale 
- Strategic documents put together with asset information strategy 

- A lot of work over last few years as AM program initiated 
- Big focus recently on enterprise-level 

- Shifted back to business unit level, with a big push initially before 
integration 

- Now moving back to this strategy 

- Have been maturing 
- Information is used in a consistent manner: have standard queries; a 

lot of work to pull similar info from legacy companies 

- Still working on pulling info systematically and consistently 

- Have competency and well adept resources 
- Challenge is that information is not always readily available 

- Plan is in place, but timelines look out to 2023 
- Putting in an appropriate governance framework 

- Strategy in place at higher level about what's going to happen with 
Unify 

Action 

FES0827201522CGY 10 
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Meeting MinutesJacobs 
GDS - Operations, Management and Data 

Meeting Notes 

July 28, 2020 

Notes 

- Bringing in a new work management system 

- A financial system for Oracle has been brought in 
- Strategy for other systems is a work in progress - have had 

roadmaps developed but need to revisit based on new landscape 
with Unify roadmap 

- Eventually a lot of subsystems will be rolled into Maximo and are 
working on a roadmap to put those in place 

- Good pieces in place for the AIS, but there are gaps 
- Not aware of (for GOS) a specific asset information strategy 

document; each legacy company has own work management system 
and they have challenges 

- Some maintenance work is done on the fly as found, without a work 
order 

- Robust system in place with a lot of systems and records documents 
elements in place but not aware of 1 document in place that brings 
it together 

- For the asset information strategy there is the technology as well as 
the processes and procedures and data and information and 
records; look at broader umbrella 

- Need work on how it knits together 

- There are discrepancies between legacy organizations and how 
things are brought together consistently, particularly on the data 
side 

- Had a strategy document but not well communicated and maybe 
not current or detailed enough 

- Worse than 2018 or same? A lot of challenges using the system 
without processes and procedures this year; not clear on transition 
to vision 

- Not worse, advancements made on enterprise front from unify and 
EAM and AIS 

- Have high level roadmap with timelines, etc. but they haven't been 
maintained as well as they could be 

- Have an AIS in place: perhaps narrow focus but doesn't have 
roadmap with breadth and longer term; hasn't been broadly 
communicated; needs updates 

• Evidence 

Asset Information Standards 

• Current Rating 

Action 

FES0827201522CGY 

23 

11 
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Meeting MinutesJacobs 
GDS - Operations, Management and Data 

Meeting Notes 

July 28, 2020 

Notes 

- 2 

• Rationale 

- Records side of things well defied - records from corporate level has 

guidelines, policies and procedures 

- Work to implement standards within gas distribution 

- Well off from a records perspective but gaps with things like system 

or record for storing records and will address over next year or so 
(some records on share point, personal storage, etc.); working to 

standardize 

- Data perspective: attributes collected consistently; systems in place 

but not necessarily enforced; mechanism there but not capturing 

some things 

- Data quality standards: work underway to put in place and address 

data quality; a lot of areas for improvement; in process of 

amalgamating information collection into one system 

- Quite a clear idea of where we're going 

- A lot of standards are defined in existing systems 

- Data standards aren't always adhered to with variability 

- Work in progress around integrating legacy businesses together 

• Evidence 

24 Asset Information Systems 

• Current Rating 

• Rationale 

• Evidence 

25 Data & Information 

• Current Rating 

• Rationale 

• Evidence 

26 Procurement and supply chain management 

Action 

Remainder 

for follow-up 

FES0827201522CGY 12 
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Meeting Minutes Jacobs 
GDS - Operations, Management and Data 

Meeting Notes 

July 28, 2020 

Notes 

• Current Rating 

• Rationale 

• Evidence 

32 Contingency Planning & Resilience Analysis 

• Current Rating 

• Rationale 

• Evidence 

34 Management of Change 

• Current Rating 

• Rationale 

• Evidence 

35 Assets Performance & Health Monitoring 

• Current Rating 

• Rationale 

• Evidence 

Action 

FES0827201522CGY 13 
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Meeting MinutesJacobs 
Unit 330, 205 Quarry Park Blvd, 

Calgary, AB 

www.jacobs.com 

Subject 

Project

-

-

-

-

-

-

-

LP - Strategy and Planning Meeting Notes 

Enbridge Asset Management Maturity Review 

--

-

■

-

Date/Time 

-

-

-

- -

July 29, 2020 

-

Notes Action 

Introductions (LP) 

I 

I 

CH2M HILL Canada Limited 

0 

www.jacobs.com
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Meeting MinutesJacobs 
LP - Strategy and Planning Meeting Notes 

July 29, 2020 

Notes 

·

Action 

I 

I 

I 

1 Asset Management Policy 

I

·-
I I 

I 
I
I 

I 

I 
I 

2 Asset Management Strategy & Objectives 

I

·
I 

I 

I 

I 

2 
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Meeting MinutesJacobs 
LP - Strategy and Planning Meeting Notes 

July 29, 2020 

Notes 

I 
I 

I 

3 Demand Analysis 

I

·-
I -

I 

I -
4 Strategic Planning 

I 

I 

I 
·-

I 

I 

·-

I 

·-

-

Action 

3 
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Meeting MinutesJacobs 
LP - Strategy and Planning Meeting Notes 

July 29, 2020 

·-

·-

Notes 

I 

Action 

5 Asset Management Planning 

I 

I ■ 

I 

I 

I 

I 

6 Capital Investment Decision-Making 

I 

I I 

I 
I
I 

·

I 
I 

4 
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Meeting MinutesJacobs 
LP - Strategy and Planning Meeting Notes 

July 29, 2020 

Notes 

I 
8 Life Cycle Value Realization 

I 

I
·-

I 

I 

I 

I 

I 
I 

11 Technical Standards & Legislation 

I 

I I
·-

I 
I 

I
I 

·

I 

·-

Action 

5 
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Meeting MinutesJacobs 
LP - Strategy and Planning Meeting Notes 

July 29, 2020 

Notes 

12 Asset Creation & Acquisition 

I 

I ■
·-

I 
I 

I 

I 
21 Asset Decommissioning & Disposal 

I 

I I
·-

I 
I 

27 Asset Management Leadership 

I 

I ■

·-

I 
I 

·-

Action 

6 
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Meeting MinutesJacobs 
LP - Strategy and Planning Meeting Notes 

July 29, 2020 

-

·-

·-

Notes 

I 

Action 

I
·

I 

28 

I
I 

Organizational Structure 

I 

I 

I 

I 

I 

29 

I
I 

Organizational Culture 

I 

I ■ 

I
I 

I
·

•• 

7 
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Meeting MinutesJacobs 
LP - Strategy and Planning Meeting Notes 

July 29, 2020 

Notes Action 

30 Competence Management 

I 

I I
·-

I 

31 Risk Assessment and Management 

I 

I I
·-

I 

I 

I 

I 
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Meeting MinutesJacobs 
Unit 330, 205 Quarry Park Blvd 

Calgary, AB 

www.jacobs.com 

Subject LP - Operations, Management and Data Meeting Notes 

Project Enbridge Asset Management Maturity Review 

-

--

■ 

Date/Time July 30, 2020 -

-

-

--

--

-

-

Notes Action 

Introductions (LP) 

CH2M HILL Canada Limited 

I 

0 

www.jacobs.com
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Meeting MinutesJacobs 
LP - Operations, Management and Data Meeting 

Notes 

July 30, 2020 

Operations & Maintenance Decision-Making 

I 

I I
·-

I 

I 

I 

Notes Action 

I 
9 Resourcing Strategy 

I I
·-

I 

I 
I

·-

I 
10 Shutdowns & Outage Strategy 

I 

I I
·-

I 

2 
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Meeting MinutesJacobs 
LP - Operations, Management and Data Meeting 

Notes 

July 30, 2020 

Notes 

I 

I 
13 Systems Engineering 

I 

I 
·

I 

14 

·-
·-

Configuration Management 

I 
I
I 

I 

·

·

·

Action 

-

3 
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Meeting MinutesJacobs 
LP - Operations, Management and Data Meeting 

Notes 

July 30, 2020 

15 Maintenance Delivery 

I ■
·-

I 

I 

16 Reliability Engineering 

I ■
·

I 
I 

I
·

I 

Notes Action 

4 
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Meeting MinutesJacobs 
LP - Operations, Management and Data Meeting 

Notes 

July 30, 2020 

17 Asset Operation 

I

·-
I ■ 

I 

I 

Action 

·

I 
18 Resource Management 

I 

I ■
·-

I 

19 Shutdown & Outage Management 

Notes 

5 
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Meeting MinutesJacobs 
LP - Operations, Management and Data Meeting 

Notes 

July 30, 2020 

20 Fault & Incident Response 

I I
·-

I 

I 

I 

I

·-

22 Asset Information Strategy 

I 

I I
·-

I 

I
I 

I 

Action 

·-

I 
23 Asset Information Standards 

I 

I ■
·-

I 

Notes 

6 
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Meeting MinutesJacobs 
LP - Operations, Management and Data Meeting 

Notes 

July 30, 2020 

Notes Action 

I 

I

·-

Asset Information Systems 

I 

I I
·-

I 
I 
-

·-

·

Data & Information 

I 

I ■
·-

I 

I
I

•• 

7 
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Meeting MinutesJacobs 
LP - Operations, Management and Data Meeting 

Notes 

July 30, 2020 

Notes 

26 Procurement and supply chain management 

I 

I
·-

I
·-

I 
32 Contingency Planning & Resilience Analysis 

I I
·-

I 

I 

I 

34 Management of Change 

I 

I I
·-

I 

I 

·-
I 

35 Assets Performance & Health Monitoring 

I 

I ■ 

·-

·-

Action 

8 
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Meeting MinutesJacobs 
LP - Operations, Management and Data Meeting 

Notes 

July 30, 2020 

Notes Action 

I 

I 

I 

I
·

9 
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Meeting MinutesJacobs 
245 Consumers Road, Suite 400 

Toronto, Ontario M2J 1 R3 

Canada 

T +1.416.499.9000 

www.jacobs.com 

Subject GTM - Strategy and Planning Meeting Notes 

Project Enbridge Asset Management Maturity Review 

-

Date/Time Aug 4, 2020 

Notes 

Introductions (Gas Transmission) 

I 

I 

I 

I 

I 

I 

I 

I 

Action 

Jacobs Consultancy Canada Inc. 

FES0827201538CGY 

I 

www.jacobs.com
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Meeting Minutes Jacobs 
GTM - Strategy and Planning Meeting Notes 

Aug 4, 2020 

Notes Action 

I 

I 

I 

I 

I 

I 

I 

I 

I 
-

Asset Management Policy 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

FES0827201538CGY 2 
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Meeting Minutes Jacobs 
GTM - Strategy and Planning Meeting Notes 

Aug 4, 2020 

Notes Action 

2 Asset Management Strategy & Objectives 

I 

I • 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 
3 Demand Analysis 

I 

I 

I ■ 

I 
I 

I 

I 

I 

FES0827201538CGY 3 
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Meeting Minutes Jacobs 
GTM - Strategy and Planning Meeting Notes 

Aug 4, 2020 

I 

I 
4 Strategic Planning 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

5 Asset Management Planning 

I 

I 

Notes Action 

FES0827201538CGY 4 
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Meeting Minutes Jacobs 
GTM - Strategy and Planning Meeting Notes 

Aug 4, 2020 

Notes Action 

I 

I 

6 Capital Investment Decision-Making 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 
8 Life Cycle Value Realization 

I 

I 

I 

I 

I 

I 

I 

FES0827201538CGY 5 
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Meeting Minutes Jacobs 
GTM - Strategy and Planning Meeting Notes 

Aug 4, 2020 

Notes Action 

I I 

I 
11 Technical Standards & Legislation 

I -

I 

I 

12 Asset Creation & Acquisition 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

FES0827201538CGY 6 
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Meeting Minutes Jacobs 
GTM - Strategy and Planning Meeting Notes 

Aug 4, 2020 

Notes Action 

I 

21 Asset Decommissioning & Disposal 

I 

I I 
I 

I 

27 Asset Management Leadership 

I 

I 

I 

I 

I 

I 

I 

FES0827201538CGY 7 



  REDACTED Updated: 2023-07-27, EB-2022-0200, Exhibit l.2.6-SEC-110, Attachment 1, Page 118 of 166 

Meeting Minutes Jacobs 
GTM - Strategy and Planning Meeting Notes 

Aug 4, 2020 

Notes Action 

I 

I 

I 
28 Organizational Structure 

I I 

I 
29 Organizational Culture 

I -

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

FES0827201538CGY 8 
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Meeting Minutes Jacobs 
GTM - Strategy and Planning Meeting Notes 

Aug 4, 2020 

Competence Management 

I 

-

ActionNotes 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

FES0827201538CGY 9 
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Meeting Minutes Jacobs 
GTM - Strategy and Planning Meeting Notes 

Aug 4, 2020 

31 Risk Assessment and Management 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

33 Sustainable Development 

I 

I 

I 

I 

Notes Action 

FES0827201538CGY 10 
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Meeting Minutes Jacobs 
GTM - Strategy and Planning Meeting Notes 

Aug 4, 2020 

Notes 

I 
Management of Change 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

Action 

FES0827201538CGY 11 
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Meeting Minutes Jacobs 
GTM - Strategy and Planning Meeting Notes 

Aug 4, 2020 

Notes Action 

36 Asset Management System Monitoring 

I 

I 

I 

I 

I 

I 
37 Management Review, Audit and Assurance 

I 

I 

I 

I 

I 

I 
38 Asset Costing and Valuation 

I 

I 

I 

I 

I 
39 Stakeholder Engagement 

I 

I 

I 

I 

I 

I 

I 

FES0827201538CGY 12 



    REDACTED Updated: 2023-07-27, EB-2022-0200, Exhibit l.2.6-SEC-110, Attachment 1, Page 123 of 166 

Meeting MinutesJacobs 
245 Consumers Road, Suite 400 

Toronto, Ontario M2J 1 R3 

Canada 

T +1.416.499.9000 

www.jacobs.com 

Subject GTM - Operations, Management and Data Meeting Notes 

Project Enbridge Asset Management Maturity Review 

-

Date/Time August 5, 2020 

Notes 

Introductions (Gas Distribution) 

I 

I 

I 

I 

I 

I 

I 

Action 

Jacobs Consultancy Canada Inc. 

FES0827201555CGY 

0 

www.jacobs.com
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Meeting Minutes Jacobs 
GTM - Operations, Management and Data 

Meeting Notes 

August 5, 2020 

Notes Action 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

Operations & Maintenance Decision-Making 

I 

I 

FES0827201555CGY 2 
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Meeting Minutes Jacobs 
GTM - Operations, Management and Data 

Meeting Notes 

August 5, 2020 

Notes 

9 Resourcing Strategy 

I 

I 
I 

I 
I 

I 
10 Shutdowns & Outage Strategy 

I 

I 

11 

I 

I 

I 

I 

I 
13 Systems Engineering 

I 

I 

I 

I 

I 

Action 

FES0827201555CGY 3 
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Meeting Minutes Jacobs 
GTM - Operations, Management and Data 

Meeting Notes 

August 5, 2020 

Notes Action 

I 
I 

I 
14 Configuration Management 

I 
15 Maintenance Delivery 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

FES0827201555CGY 4 
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Meeting Minutes Jacobs 
GTM - Operations, Management and Data 

Meeting Notes 

August 5, 2020 

Notes Action 

I 

I 

I 
16 Reliability Engineering 

I 

I 

I 
I 

I 

I 
17 Asset Operation 

I 

I 

I 

I 

I 

I 

I 

I 

Resource Management 

I 

FES0827201555CGY 
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Meeting Minutes Jacobs 
GTM - Operations, Management and Data 

Meeting Notes 

August 5, 2020 

Notes Action 

I 

I 

I 

I 
19 Shutdown & Outage Management 

I 

I 

I 
20 Fault & Incident Response 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

FES0827201555CGY 6 
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Meeting Minutes Jacobs 
GTM - Operations, Management and Data 

Meeting Notes 

August 5, 2020 

Notes Action 

I 

I 

22 Asset Information Strategy 

I 

I 

I 

I 

I 

I 

I 

23 Asset Information Standards 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

FES0827201555CGY 7 
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Meeting Minutes Jacobs 
GTM - Operations, Management and Data 

Meeting Notes 

August 5, 2020 

Notes Action 

I 

I 

24 Asset Information Systems 

I 

I 
I 

I 
25 Data & Information 

I 

I 

I 

I 

I 

I 

I 

I 
I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

FES0827201555CGY 8 
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Meeting Minutes Jacobs 
GTM - Operations, Management and Data 

Meeting Notes 

August 5, 2020 

Notes Action 

I 

I 

I 
26 Procurement and supply chain management 

I 

32 Contingency Planning & Resilience Analysis 

11 
I 

I 

I 

I 

I 

I 

I 
I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

FES0827201555CGY 9 
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Meeting Minutes Jacobs 
GTM - Operations, Management and Data 

Meeting Notes 

August 5, 2020 

Notes Action 

I 
I 

I 

■ 

1-

I 

I-
I 

1-
Assets Performance & Health Monitoring 

I 

I 

I 

I 

I 

I 

I 

FES0827201555CGY 10 
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Meeting MinutesJacobs 
245 Consumers Road, Suite 400 

Toronto, Ontario M2J 1 R3 

Canada 
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www.jacobs.com 

Subject 

Project 

Project No. 

Prepared by 

Location 

Participants 

Regrets 

Facilitators 

GOS - Strategy and Planning Follow-up Meeting Notes 

Enbridge Asset Management Maturity Review 

CE777500 File 

Catherine Simpson, RPP, MCIP Phone No. 

Web-based Date/Time 

Catherine McCowan, Manager Risk, Strat & Planning 

Bridget Sneddon, Manager of Technical Training 

Rebecca Mayhew, EAM Governance 

Andy Whittaker, Jacobs 

Catherine Simpson, Jacobs 

2020-08-10 GOS SP Q30 Competence 

Management - Meeting Notes 

604-346-9428 

August 10, 2020 

Notes 

0 Introductions (Gas Distribution) 

• Doing a maturity assessment 

• 39 questions for evaluating 

• One question about having the competence around the board to 
management AM - from front line field workers to analyzing data 

• You handle the field and training work 

• Assessment across 3 business units (GOS, GTM, LP) 

• Level 3 is alignment with international good practices - plan, do, check 

• Not a regulatory review- it's self-imposed 

• Did a maturity assessment done about 3 years ago before integration 

• Jacobs brought on to do a second assessment 

• Looking to rebase ourselves 

30 Competence Management 

• Q specific to AM, from field work to ensuring capabilities to set standards, 
etc. but defines everything we do from end to end of the lifecycle 
(operations, maintenance, capital, renewal, planning) 

• Have functions, and look at the roles and what's required - experience and 
certification or equivalent 

Action 

Bridget to 

share evidence 

with Rebecca 

Flag for 

follow-up with 

GTM:Kim 

Jaocbs Consultancy Canada Inc. 

FES0827201611CGY 

www.jacobs.com
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GDS - Strategy and Planning Follow-up Meeting 

Notes 

August 10, 2020 

Notes 

• Professional and front-line roles 

• 1) Setting out a competence management system 

• 2) Utilize the competence management system to identify areas to fill gaps 

through recruitment, development of staff, training needs 

• 3) review competence management system and check that it's relevant and 

that strategic documents guide this including understanding forecasting of 

staff requirements 

• Current Rating 

- 3 with scope caveat so maybe 2.5 

- 2.5 because strong with program in place but scope focused on field 

staff 

• Rationale 

- Scope does not include professional realm of employees 

- Includes process safety management 

- Very robust program for the front line - touching pipe or making 
decisions on 

- Kicked off technical competency management program 3 years ago and 
making more progress 

- 1) not fully integrated with EGI yet (another year and a half- integrating 

procedures and assets in distribution systems from legacy companies) 

- Goal is to have a learning path/journey with competencies 

- 2) on professional side, left out lawyers, financial/budgeting experts, 

etc. BUT did include engineering 

- Don't train integrity engineers but have taken program model and are 

preparing their own technical competency learning map - consistent 
and aligned process 

- Program - 17 technical competency learning maps 

- Shows learning journey from beginning to specialized 

- Lists all competencies and a learning chapter/module for each 

- Also in the job training and mentorship 

- Do assessments and evaluations with module tests 

- Can see learning journey end to end - technical and health and safety 

and system courses 

- A very laid out journey - think of a placemat 

- Part 2 and Part 3 of Questions Description: other side of 'placemat' is 

what drives the continual capability and competency management -

names of everyone and rate annually against competency (needs 

Action 

Jackson 

(rating too 

high) 

FES0827201611CGY 2 
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GDS - Strategy and Planning Follow-up Meeting 

Notes 

August 10, 2020 

Notes Action 

formal training, needs informal training, don't need competency, 

masters, etc.) 

- An analysis of all training requirements 

- Part 4 - review competency managements system annually to ensure 
these are still the right competencies; continually done each year for the 
business 

- Have an annual training council meeting with directors ( 1 h) to provide 
stats and an opportunity for directors to ask what is needed next and 
confirm that the right things are being focused on - Bridget gets 
direction from Council and it's important for planning the future 

- Summary: robust program in palace; being implemented in field and 
engineering; good coverage of front-line staff integrity going to pick up 
for their staff 

- Integrity and folks in AM aren't necessarily trained but they are adopting 
the technical competency learning path layout to build out their 
expectations, but they own the training component 

- Have a new video to orientate new leaders coming into a supervisor area 
so they can perform this annually 

- Assessment levels 1-4 or N/ A 
- Do an annual report to directors to show progress, recognizing 

transition of staff 
- Anything in risk, project management? No, although project 

management is a requirement for planners in their role. Very focused on 
technical training to field and office technical systems. Model lends 
itself to be able to do risk assessments but don't currently train for that. 

- Not aware of EAM framework- Catherine is interface with Bridget

there is a framework that can be used 

I 

I 

I 

I 

FES0827201611CGY 3 
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GDS - Strategy and Planning Follow-up Meeting 

Notes 

August 10, 2020 

Notes 

I 

• Summary: 

- Sensible and practical and homemade 

- Have got some gaps if it's directly based on AM but if it's relative to 

people making good decisions and being competent in their role - the 

bits and pieces that make a strong system are in place 

- Don't have a lot to do with AM as a department 

- Really robust program that in certain areas would rate a 3 but overall at 

2 to 2.5 because it hasn't been rolled out everywhere yet (Bridget's 

scope has been completely rolled out but for GOS there are gaps 

including engineering and risk and capital project managers they need 

to do work - need more people for Bridget if they want to do more 
training OR could deliver on their own with different team) 

• Evidence 

- Send a copy to Rebecca - something simple to summarize 

- Placemats by role - example was shared 

Action 

FES0827201611CGY 4 
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Canada 
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Subject GOS - Operations, Management and Data Follow-up Meeting Notes 

Project Enbridge Asset Management Maturity Review 

Project No. CE777500 File 2020-08-17 GOS Data and Operations 

Follow-up - Meeting Notes 

Prepared by Catherine Simpson, RPP, MCIP Phone No. 604-346-9428 

Location Web-based Date/Time August 17, 2020 

Participants Catherine McCowan, Manager Risk, Strat & Planning 

Erik Naczynski, Manager Asset Classes Distribution 

Angela Scott, Manager Integrity Management 

Mike Hildebrand, Mgr Asset Classes Storage & Transmission 

Andrew Welburn, Manager Asset Data & Information 

Observers Rebecca Mayhew, EAM Governance 

Caryn Campbell, Manager EAM Proj Mgmt 

Facilitators Andy Whittaker, Jacobs 

Catherine Simpson, Jacobs 

Notes Action 

0 Introductions (Gas Distribution) 

• Within second year of EAM program 

• Executive would like to see adjustments to ensure targets can be hit 

• Set the stage for continual improvement 

• Engaged Jacobs to facilitate sessions - 1AM endorsed assessor 

• Not a formal audit 

• This is a follow-up to the previous conversation 

• 8 questions to go through today 

13 Systems Engineering 

• Current Rating 

- Network analysis is a 3 
- 2 (solid, leading into a 3) 

• Rationale 
- Have the demand analysis that we've already spoken about 

Jacobs Consultancy Canada Inc. 

FES0827201616CGY 

www.jacobs.com
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Meeting Minutes Jacobs 
GDS - Operations, Management and Data 

Follow-up Meeting Notes 

August 17, 2020 

Notes 

- From a distribution analysis perspective - there is a team of network 

modelers with regions they manage; using Synergy; using cascading 
models with multiple pressure classes; evidence 

- A number of different planning groups with monthly meetings (such as, 

network analysis, transmission engineering and optimization, storage 

planning) and looking at the entire system to make decisions on the 

right solutions 

- The right people are getting together but there aren't any process maps 
documented 

- Documented processes around how these planning groups is an 

opportunity to improve 

- Evidence to show consistency in how work is done 

- Maybe perceived assumptions that are documented in the model but 
the rationale for those assumptions may not be documented 

- Well-established practices in place including resources, system analysis 
tools and functionality; used on a consistent basis 

- Require more documentation around process 

- Network analysis is well documented - and tracked in Maximo -

because it's transaction based (so the rating is higher in this area, a 3) 

- Interaction between 2 groups (there is an annual meeting but don't 

have a formal process for hand-off so not fully mature) 

- Next step: a process to tie existing practices together would get to a 3 

• Evidence 

- Leave to Construct Application - for large projects provides justification, 

alternatives and analysis to Ontario Energy Board 

- Facilities Business Plan 

- Network Analysis Documented Process 

Configuration Management 

• Current Rating 

-

• Rationale 

- With the Dawn De-hydration plant we have seen performance issues 

over the years which is traced back to changing expectations over the 

year and expectations exceeding capabilities 

- Have tried to do RCM analysis in the past and don't have expectations 

written down - relies on people's memories and perception 

- Could do better on documentation 

Action 

FES0827201616CGY 

1 

2 
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Meeting Minutes Jacobs 
GDS - Operations, Management and Data 

Follow-up Meeting Notes 

August 17, 2020 

Notes 

- It would allow us to flag when changes occur such as performance 

degrading or when it's not functionally possible to achieve expectations 

- For thousands of distribution stations, have records for mop in and mop 

out, capacity, performance; processes are documented 

• Evidence 

Asset Information Systems 

• Current Rating 

- 1 to 2 during discussion, with a solid 2 in some cases 

- 1.5 consensus 

• Rationale 

- Have maps of systems and interfaces with a variety of levels of detail 

- Systems managed well 

- Change processes in place for upgrades 

- Testing done 

- Roadmaps are in place, but challenge is that landscape is changing 

rapidly (month to month) with critical timelines; have to constantly go 

back and revisit these 

- Roadmaps are integrated into processes, utility integrations, unify and 
asset management 

- Challenging to pull out a 10-year roadmap because of evolution of 
utilities 

- Are implementation plans sufficiently comprehensive , or more broadly 
focused on major initiatives? AWS is being well planned, implemented, 

resourced, and tested. 

- Challenge with other systems that we haven't turned our attention to 

yet. 

- Sort term planning is done well (such as, upgrading to Windows 10 and 
linking to application updates required) 

- Unify is underway 

- Do have a system map and implementation plan (a bit fluid and it 

doesn't necessarily cover everything) but have good evidence and 

systems there 

- Scope doesn't include all systems on the documented roadmap; some 

fluidity 

- Not talking about alignment with CSS alignment with Encompass and 

Oracle 

- Opportunities longer term 

Action 

FES0827201616CGY 3 



  

25 

REDACTED Filed: 2023-03-08, EB-2022-0200, Exhibit l.2.6-SEC-110, Attachment 1, Page 140 of 166 

Meeting Minutes Jacobs 
GDS - Operations, Management and Data 

Follow-up Meeting Notes 

August 17, 2020 

Notes 

- 1-2 year horizon is focused; 2-3 years less focused 

- Roadmaps for 5-year implementation exist but are high level (but more 
focused on LP or GTM) 

- Acknowledgement of need for consistency and work is being 
undertaken to address gaps 

- Challenging to look at data and integration across legacy systems 

because it's a complex landscape 

- Know where data is and the system of record for particular data but 

getting access to the data can be difficult where experts have moved on 

to different roles 

- Consistency of information in systems is sometimes challenging 

• Evidence 

Data & Information 

• Current Rating 

- More than a 1 

- Close to a 2 

- 1.5 consensus 

• Rationale 

- Clear where data is stored 

- Systems in place are doing jobs well 

- May not be consistent across legacy companies 

- Causing us some growing pains 

- It is clear what data is created and where 

- Most data issues are related to historical data 

- In good shape for moving forward 

- Consistency on capturing information to meet the needs of the business 

is an ongoing challenge 

- Have data stewards identified 

- Level of awareness about data integrity and stewardship has increased 

significantly over last year or two 

- In many cases have two different processes, but identified and 

consistent within individual ecosystems 

- Structure and processes exist: well developed processes and procedures 
and acknowledgement of level of rigour to be applied 

Action 

FES0827201616CGY 4 
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Meeting Minutes Jacobs 
GDS - Operations, Management and Data 

Follow-up Meeting Notes 

August 17, 2020 

Notes 

- Overall consistency can be a challenge sometimes even with new 

projects (such as, new pipeline built and significant missing attributes) 

so not meeting level of rigour in some places 

- Did a Fitness for Purpose Study before integration and it showed that 

most data was in reasonably good shape for operating and maintaining 

pipelines. Some problems with integrity management (such as, if you 

want to locate pipes, data is good; if you want to know the grade of 

material, etc. the data isn't easily accessible and needs to be taken from 

as-built drawings) 

- Station assets are a bit further behind at least on legacy Union side 

- Reporting of leaks are lacking day-to-day reporting 

- Overall: variability across asset and datasets; clear holes 

• Evidence 

- Fitness for Purpose Study 

26 Procurement and Supply Chain Management 

• Current Rating 

- 2.5 

• Rationale 

- Pretty strong 

- Developed really stringent processes 

- Standard to which service provers are being held to has increased 

- Controls in place that have continued to improve over time 

- Seen the results of contractors not meeting expectations (being 
removed from the preferred list) 

- Have come a long way, but still opportunities for improvement 

- Centralized through Enterprise 

- Controlled so that you can't get a contract for anything independently -

now a very structured process to go through to ensure the right people 
and right prices 

- Track service level agreements and metrics 

• Evidence 

- Process documentation 

32 Contingency Planning & Resilience Analysis 

• Current Rating 

- 3 

• Rationale 

- We do quite well in this area 

Action 

FES0827201616CGY 5 
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Follow-up Meeting Notes 

August 17, 2020 

Notes 

- Spend a lot of time on mock emergencies 

- Set up an entire process and accountabilities in regard to emergency 
response 

- Have resources outside organization to share resources in an emergency 

- Look at all kinds of thins that could happen within distribution, storage 

and transmission systems 

- Test on a regular basis 

- Very structured and staffed and forward-looking 

- Are quite mature here - emergency response planning and business 

continuity planning 

- Well documented, structured and good process 

- Get tested on this pretty regularly 

• Evidence 

Assets Performance & Health Monitoring 

• Current Rating 

- 3 (gas carrying assets - integrity) 

- 2 (stations and facilities) 

- 2 consensus 

• Rationale 

- Integrity - all gas carrying assets in scope are at level 3 

- Aware of all assets 

- Distribution asset health perspective: do condition monitoring; use 

historical failure data to forecast 

- On facilities side moving towards that 

- Have inspection data on transmission pipelines to determine the life of 

the assets 

- Went through a 3rd party assurance exercise indicating that we're 

industry leading in this area, and certain aspects of the transmission 
program is industry leading 

- For stations assets (recognize some variability), information is gathered 

(condition and performance) but don't have a good understanding of 
how to utilize this data to inform decisions 

- Opportunities for further improvement with storage and transmission 
facilities - good on inspection routines but not sure about best 

measures of condition and performance and how to become more 
predictive using that information 

Action 

FES0827201616CGY 6 
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Meeting Minutes Jacobs 
GDS - Operations, Management and Data 

Follow-up Meeting Notes 

August 17, 2020 

Notes Action 

- Summary: integrity: have defined what is needed to collect, collect it 

and have review processes; stations and other assets: have collected a 
lot of data but need to work on lining up with what's really needed 

• Evidence 

- 3rd Party Assurance Exercise 

FES0827201616CGY 7 
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Canada 
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Subject GTM - Strategy and Planning Follow-up Meeting Notes 

Project Enbridge Asset Management Maturity Review 

-

Date/Time Aug 17, 2020 / 8 am 

Notes 

0 Introductions (Gas Transmission) 

I 

I 

I 

I 

I 

I 

I 

3 Demand Analysis 

I 

I 

Action 

Jacobs Consultancy Canada Inc. 

FES0827201627CGY 

www.jacobs.com
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GTM - Strategy and Planning Follow-up Meeting 

Notes 

Aug 17, 2020 / 8 am 

Notes Action 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

FES0827201627CGY 2 
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Canada 
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Subject GTM - Strategy and Planning Follow-up Meeting Notes 

Project Enbridge Asset Management Maturity Review 

-

-

Date/Time Aug 17, 2020 / 2:30 pm 

Notes Action 

0 Introductions (Gas Transmission) 

I 

30 Competence Management 

I 

I 

I 

I 

I 

I 

I 

Jacobs Consultancy Canada Inc. 

FES0827201636CGY 

www.jacobs.com
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Notes 

Aug 17, 2020 / 2:30 pm 

Notes Action 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

-

I 

I 

I 

I 

I 

I 

I 

I 

I 

FES0827201636CGY 2 
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Unit 330, 205 Quarry Park Blvd, 

Calgary, AB 

www.jacobs.com 

- --

- Date/Time

-

--

--

August 18, 2020 

Subject LP - Strategy and Planning Meeting - Follow Up Notes 

Project Enbridge Asset Management Maturity Review 

-

--

Notes Action 

0 Introductions (LP) 

33 Sustainable Development 

I I 

I 

I 

CH2M HILL Canada Limited 

www.jacobs.com
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Meeting MinutesJacobs 
LP - Strategy and Planning Meeting - Follow Up 

Notes 

August 18, 2020 

Notes Action

·
I 

I 

·
I 

36 Asset Management System Monitoring 

I 

I I
·-

I
I
I 

37 Management Review, Audit and Assurance 

I 

I ■
·-

I 

I 

I
I
I 

I 

2 
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Meeting MinutesJacobs 
LP - Strategy and Planning Meeting - Follow Up 

Notes 

August 18, 2020 

Notes Action

·-

I 
38 Asset Costing and Valuation 

I 

I ■ 

I 
I 

I 

I
I 

39 Stakeholder Engagement 

I 

I I
·-

I 

3 
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Toronto, Ontario M2J 1 R3 

Canada 
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Subject GTM - Strategy and Planning Follow-up Meeting Notes 

Project Enbridge Asset Management Maturity Review 

-

Date/Time Aug 18, 2020 / 9 am 

Notes Action 

0 Introductions (Gas Transmission) 

7 Operations & Maintenance Decision-Making 

I 

I 

Jacobs Consultancy Canada Inc. 

FES0827201642CGY 

www.jacobs.com
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GTM - Strategy and Planning Follow-up Meeting 

Notes 

Aug 18, 2020 / 9 am 

Notes Action 

I 

I 

I 

I 

I 

I 

I 

I 

I 

·-

I 
I 
I 

Resource Management 

I 

I 

I 

I 

FES0827201642CGY 2 
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Notes 

Aug 18, 2020 / 9 am 

Notes Action 

I 

I 

I 

I 

I 

I 

I 

I 
I 

I 
Shutdowns & Outage Strategy 

I 

11 
I 

I 

I 

I 

I 

I 

I 

I 

FES0827201642CGY 

I 

3 



    

9 

REDACTED Updated: 2023-07-27, EB-2022-0200, Exhibit l.2.6-SEC-110, Attachment 1, Page 154 of 166 
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GTM - Strategy and Planning Follow-up Meeting 

Notes 

Aug 18, 2020 / 9 am 

Notes Action 

I 

I 

I 
Resourcing Strategy 

I 

I 

I 
I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

FES0827201642CGY 4 
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Calgary, AB 
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Subject LP - Demand Analysis Meeting Follow Up Notes 

Project Enbridge Asset Management Maturity Review 

- --

- Date/Time

-

--

--

--

August 19, 2020 

Notes Action 

0 Introductions (LP) 

3 Demand Analysis 

I 

I 

I
·--

I 

I 

I 

I 

CH2M HILL Canada Limited 

www.jacobs.com
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Notes Action 

·

I 

2 
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Subject GTM - Strategy and Planning Follow-up Meeting Notes 

Project Enbridge Asset Management Maturity Review 

-

Date/Time Aug 19, 2020 / 8:30 am 

Notes 

0 Introductions (Gas Transmission) 

I 

I 

26 Procurement & Supply Chain 

I

·-
I 

Action 

Jacobs Consultancy Canada Inc. 
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Notes 

Aug 19, 2020 / 8:30 am 

Notes Action 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 
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Calgary, AB 
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Subject LP - Procurement and Supply Chain Follow Up Notes 

Project Enbridge Asset Management Maturity Review 

-

--

--

Date/Time August 20, 2020 -

-

Notes Action 

Introductions (LP) 

26 Procurement and Supply Chain 

·--
I ■ 

I 

I
I
I 

CH2M HILL Canada Limited 

www.jacobs.com
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Notes Action 
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Subject GTM - Strategy and Planning Follow-up Meeting Notes 

Project Enbridge Asset Management Maturity Review 

-

Date/Time Aug 18, 2020 / 9 am 

Notes 

0 Introductions (Gas Transmission) 

I 

I 

I 

I 

I 

I 

7 Operations & Maintenance Decision-Making 

I 

Action 

Jacobs Consultancy Canada Inc. 

FES0827201642CGY 

www.jacobs.com
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Notes 

Aug 18, 2020 / 9 am 

Notes 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

·-

I 
I 
I 

Resource Management 

I 

I 

I 

I 

I 

I 

Action 
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Notes 

Aug 18, 2020 / 9 am 

Notes Action 

I 

I 

I 

I 

I 

I 

I 

I 
I 

I 
Shutdowns & Outage Strategy 

I 

11 
I 

I 

I 

I 

I 

I 

I 

I 
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I 
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Notes 

Aug 18, 2020 / 9 am 

Notes Action 

I 

I 

I 
Resourcing Strategy 

I 

I 
I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

FES0827201642CGY 4 



  

--
--

--

-

REDACTED Updated: 2023-07-27, EB-2022-0200, Exhibit l.2.6-SEC-110, Attachment 1, Page 165 of 166 

Meeting MinutesJacobs 
Unit 330, 205 Quarry Park Blvd, 
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Subject LP - Systems Engineering Follow Up Notes 

Project Enbridge Asset Management Maturity Review 

- -

--

--

Date/Time August 25, 2020 -

-

--

0 Introductions (LP) 

I 

13 Systems Engineering 

I

·-
I ■ 

I 

I 

Notes Action 

CH2M HILL Canada Limited 

www.jacobs.com
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LP - Systems Engineering Follow Up Notes 

August 25, 2020 

Notes Action 

·

I 
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1 VALUE-BASED DECISION MAKING 

Introduction to Value-Based Decision Making 
For an organization to optimize the use of its limited resources, it must have a mechanism to determine the 
relative value of each Investment. There are several elements that can contribute to the overall value of an 
Investment, such as: 

• Risks mitigated by an Investment 
• Consequences of a given risk, if they were not mitigated 
• Financial impacts such as cost savings 
• Overall cost of the Investment 
• Impacts to Key Performance Indicators (KPIs) 
• Service measures 
• Overall organizational value adds 

An Investment’s net value is then used to determine both its independent merit and its standing among other 
Investments competing for resources in a constrained optimization process. 

The process used to generate the Value Framework captured in this document is called Value-Based Decision 
Making (VDM) and is an implementation of Multi-Criteria Decision Analysis (MCDA). The VDM approach (Figure 1. 
Value-based Decision-Making Approach) is a best practice in Asset Investment Planning and Management (AIPM) 
and encourages organizations to: 

• Use a value-based approach to guide the development of the decision criteria and the relative weighting 
of the criteria to one another. 

• Use a rational economic approach calibrated to a common scale so dissimilar Investments can be 
compared based on a wide range of criteria. 

• Align this model to the objectives and values of the organization to ensure that higher value translates 
into more success for the organization sooner. 

• Use a quantitative, consistent, and repeatable approach to assess all benefits. 

• Use a risk-informed approach, facilitated by aligning a standardized Risk Matrix to align the mitigation of 
risk to the common scale ensuring risk is factored into decision-making. 

• Ensure that both financial and non-financial benefits are included and that their contributions are aligned 
to the common scale. 

• Use a time-sensitive approach to planning Investments that considers differing costs and consequences 
resulting from deferral or acceleration of Investments. Timing is crucial. 

• Optimize Investments across the entire organization to determine the highest total value that can be 
achieved with the available resources. 

• Employ a decision-support solution that delivers transparency, consistency, accuracy, repeatability, and 
rigor to your organization in an efficient and collaborative manner. 

• Provide an efficient mechanism to communicate and defend the recommended Investment decisions. 
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The VDM approach can be simplified into two primary activities: 

• Develop a unique Value Framework that captures the organization’s key Value Measures, 
financial parameters, and Risk Matrix, and are aligned with the overall organizational goals; and 

• Use the Value Framework to evaluate and optimize potential Investments. 

Figure 1: Value-based Decision Making Approach 

The Copperleaf Value Framework itself (Figure 2: Copperleaf Value Framework) starts with the organization’s 
strategic objectives and the scope of the Investments being considered which guide the definition of Value 
Measures, a Risk Matrix and, ultimately, the Value Function. It is also necessary to define and document the 
financial parameters to be used in evaluating Investments as well as any detailed supporting calculations, 
supporting processes, and related assumptions. 

VALUE 
MEASURES 

VALUE 
FUNCTION 

DATA 
REPOSITORIES 

OPTIMIZATION 
CONSTRAINTS 

RISK SERVICE 
MEASURES FINANCIAL 

AGREED DEFINITIONS 

VALUE 
MODELS 
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GUIDED 
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TIME 

Figure 2: Copperleaf Value Framework 
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Value Measure Types & Criteria 
Value Measures used at Enbridge Inc. can be classified into six main types: Condition, Risk Mitigation, Benefits, 
Cost, Service Measures, and Resources. Only value measures that are part of the value function are used to 
evaluate investment value. Typically, service measures, resources measures and condition measures are excluded. 

Risk Value Measures are typically configured with a baseline and an outcome calculation and are mainly used to 
capture the Value of an Investment in avoiding undesirable events. For example, an Investment might be targeted 
to mitigate safety and reliability consequences linked to the in-service failure of an Asset.  Risk mitigation is 
included in the Value Function as a positive contributor to Investment Value. 

Benefits Value Measures capture desirable outcomes that are created by an Investment such as improvements in 
revenue or in customer service. As with all Value Measures, Benefits may be configured to have both a baseline 
and an outcome, but it is most typical for a Benefit Value Measure to have only an outcome. Benefits are typically 
included in the Value Function as a positive contributor to Investment Value. 

Cost Value Measures represent the money that must be spent to execute the Investment. There is an Investment 
Cost Value Measure that is used as a negative contributor to Investment Value and then there are Value Measures 
that represent the breakdown of the Investment Cost into individual Account Types that can be used as 
Constraints and for reporting (Capital Spend or OPEX Spend). These measures are not typically included in the 
Value Function as they would duplicate the Value expressed by the Total Cost Value Measure. 

Service Measures capture how an Investment contributes to targets or objectives at the Portfolio level. For 
example, the organization may wish to improve a reliability metric by a certain number of units or ensure that a 
certain number of assets in a class are replaced in each year. Service measures are evaluated in each Investment 
and then constrained or reported on to ensure that the Portfolio is achieving the desired level of overall 
performance regardless of the details around individual Investment timing or Alternative selection. Service 
Measures are typically measured in the native unit of the metric to be targeted (e.g. age) and are not included in 
the Value Function. 

Resource Value Measures capture Resources used by an Investment (e.g.: hours of design engineering required).  
Resource Value Measures are typically used as constraints and for reporting and are not included in the Value 
Function as they would duplicate the Value expressed by the total cost Value Measure. 

Condition Value Measures are used to capture the health of an Asset and are used as inputs to other Value 
Measures (i.e. to calculate the probability of failure of an Asset) and for reporting. 

Figure 3: Copperleaf Value Measure Types 

Value Framework Design Document March 2023  Version#8.1  Page 13 



    

          

 
          

        
         
      

  

         
       

             
         

  

      
            

      
        

         
    

    

       

          
              

 
 

 

 
 

 

REDACTED  Filed: 2023-04-06, EB-2022-0200, Exhibit JT5.10, Attachment 1, Page 14 of 216

COPPERLEAF VALUE FRAMEWORK DESIGN DOCUMENT 

Assessing & Optimizing Investments 
The Value Function combines all the Value Measures required to assess and compute the overall value that each 
Investment is bringing to the organization, considering its financial and non-financial benefits, Risk Mitigation, and 
cost. All Investments are then optimized automatically by selecting the combination of start dates and Investment 
Alternatives that will bring the highest total value to the organization while satisfying financial, resource, service 
measure and timing constraints. 

While each Investment may bring value to the organization, it isn’t until the Investments are compared to one 
another and financial constraints are applied that it is known whether a specific Investment will be funded or not, 
and in what timeframe. A lower value Investment may be delayed in lieu of other, more urgent Investments, or 
may ultimately be deemed unnecessary. Listed below are some general guidelines to help determine the relative 
value of an Investment: 

1. Value. The net value of the Investment as well as the breakdown of components making up that value are 
visible to the Investment owner. An Investment with a net value less than zero, is an Investment in which 
all the benefits specified for the Investment have a present value less than the present value of the cost. 
Investments with a net value less than zero should be reconsidered and re-evaluated for other value 
opportunities. 

2. Value/$. An Investment with a larger net value is bringing more value to the organization; however larger 
Investments typically bring more value than smaller Investments. Therefore Value/$, (i.e., net value/cost 
of the Investment) can help to compare the effectiveness of Investments of different sizes. 

Lost Generation Risk 
Financial Risk 

Safety Risk 
Environmental Impact Risk 

O&M Budget Savings 
Compliance Risk 

Financial Benefits 
Reactor Safety Risk 

Ancilliary Services Risk 
Blackstart Delay Risk 
Brand Value Benefit 

Business Continuity Risk 
Capacity Benefit - Total Value 

Project Execution Risk 
Total Investment Cost 

Total of Other Measures 
Portfolio Value 

0. 500,000. 1,000,000. 1,500,000. 2,000,000. 

Figure 4: Example of How Value is Calculated within a Portfolio 

Figure 4: Example of How Value is Calculated shows how various types of value measures are added together to a 
net present value in dollar terms. Similarly, within an investment, each value measure is also totaled and captured: 
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Figure 5: Example of How Value is Calculated within an Investment 

Some of the measures are dollar measures while others are in value units. In the end, they are standardized and 
measured in value units. 

Intent 
The following Value Framework Definition Document (VFDD) is intended to capture the information needed to 
specify the risk mitigation and benefit values associated with Investments for Enbridge Inc. This document captures 
the relevant processes, methodologies and key assumptions that were used to develop the Value Framework and 
briefly reviews how the Value Framework is used to evaluate Investments and arrive at optimized recommendations. 
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2 ORGANIZATIONAL OBJECTIVES 

Strategic Objectives and Value Measures 
Eight strategic priorities have been identified in alignment with Enbridge’s vision. The strategic priorities represent 
the areas where value can be created by Investments, as follows: 

• Safety & Operational Reliability 
• Extend Growth Beyond 2020 
• Maintain the Foundation 
• Execute Capital Program 
• Move to Pure Pipeline & Utility Model 
• Achieve Budgeted Financial Results 
• Strengthen Financial Position 
• Complete Integration and Transformation 

These strategic priorities from Enbridge Inc. have been logically regrouped within Copperleaf Value as seen below: 

• Safety & Operations Reliability 
• Extended Growth Beyond 2020 
• Maintain the Foundation 
• Execute Capital Program 
• Move to Pure Pipeline & Utility Model 
• Financial Performance 

Each Strategic Priorities is comprised of one or more Value Measures. (Asset Management and Technical Capability 
will span the Value Measures). Value Measures are the specific attributes of an Investment that will be evaluated 
objectively to determine how the Investment delivers value to Enbridge Inc. The Value Measures are then placed 
on an economic scale to assist in optimization. 

The following sections detail the Value Measures for each Strategic Objective as well as the Value Models that are 
used to calculate them. 

The figure below shows the key Value Measures to be used at Enbridge Inc. for evaluating Investments, and how 
they align with strategic priorities 
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3 RISK MATRIX 
Many of Enbridge’s Value Measures use the standard Enterprise Operational Risk Matrix model to quantify the 
impact of a given Investment. Risk is defined as the likelihood of an event occurring multiplied by the consequence 
of that event. The Risk Matrix was built around the risk types that are important to the Enbridge (e.g., financial, 
health and safety, environmental, operational and reputational) and the associated consequences by severity 
level. 

The Investment owner specifies: 

• Baseline Risk: The risk present if the Investment is not completed. 
• Residual Risk: The risk present after the Investment is completed. 

Value of Risk Mitigated is computed as: 

Mitigated Risk = Baseline Risk – Residual Risk (Post-Investment Baseline Risk) 

Figure 6: Mitigated Risk Over Time 

Risks may be calculated automatically based on a combination of user entered data and Asset Attributes or may be 
specified based on the probability and consequence levels defined in the Risk Matrix. When risks are specified 
using the Risk Matrix, the value of each risk is evaluated based on the definitions provided in Consequence 
Definition and Probability Definition sections of this document. 

For calculated risks, the precise calculated value is used and the alignment of that value to the corresponding level 
in the Risk Matrix is displayed for information. In either case, the Mitigated Risk value is computed per month 
(aggregated and displayed per year) and the total value is determined by taking the present value of the stream 
using the Discount Rate configured in the system. 
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Consequence Definition 
Consequence Levels are defined in Value Units where each Value Unit is equivalent to $1,000 CA$. 

The definition of the Consequence Levels was developed by looking at the overall range of consequences that Enbridge Inc. would typically expect to mitigate 
through an Investment. Once the range was established, Consequence Levels were created to provide the desired degree of granularity such that each level 
increases in a roughly logarithmic fashion. This provides a clear progression between levels where changing a Consequence Level results in a meaningful, 
conclusive change. 

Some Value Measures use a questionnaire and corresponding calculation formula rather than a Risk Matrix prompt to determine consequence values. These 
calculations are described in the description for each individual Value Measure. 

3.1.1 Consequence Scale 

CONSEQUENCE 1 2 3 4 5 6 7 

Value (Financial) 

Value (Public 
Health & Safety) 

Value (Employee 
and Contractor 

Safety Risk) 

Value 
(Environmental) 

Value 
(Operational) 

Value 
(Reputational) 

    

          

 
          

           
           

           
  

         
     

  

        

         

 
         

  
  

       

       

        

        

     Table 1: Consequence Scale in Value Units – all Value Measures 
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3.1.2 Consequence Levels 
Category 

    

          

  
        

   
  

 

  
  

  
 

  
   

   

  
   

   

  
 

  
 

  

   

  
 

  

 
 

 
 

 
  

 

 
 

 
   

  

 
 

 
 

  
 

 
 

 

 

  
 

  

 
  

 

 
 

  
 

 

 
 

 
 

 
 

 

 
  

 
 

 
  

 
  

 
 

  
 

 
 

  
 

 
 

 

 

 
  

 

 
  

  
 

   
  

 
 

 

 
  

 

  
   

 
 

 
  

 

  
   

  
 

 

 
  

 
 

  
  

  

  

 
  

 

 
    

  
  

 

  
 

 
 

  

1 2 3 4 5 6 7 

Financial Risk Total financial Total financial Total financial Total financial Total financial Total financial Total financial 
impact ≤ $10,000 impact > $10k and impact > $100k and impact > $1M and ≤ impact >$10M and impact >$100M and impact of >$1B 
Local Dollars ≤ $100k Local ≤$1M Local Dollars $10M Local Dollars ≤$100M Local ≤$1B Local Dollars Local Dollars 

Dollars Dollars 

Public Safety No Public Safety No Public Safety Minor injuries Requires One fatality and/or Two to ten (2-10) > 10 fatalities 
Risk impact. impact. and/or reversible hospitalization permanent fatalities and/or and/or permanent 

health impacts to and/or long-term disability affecting permanent disability affecting 
members of the care to members of one person. disability affecting >10 people. 
public. the public. two to ten (2-10) 

people. 

Employee and 
Contractor 
Safety Risk 

Environmental 
Risk and 

Remediation 

No employee or 
contractor safety 
risk 

No environment 
risk or remediation 

Illness/injury 
requiring medical 
treatment; or 
highly elevated 
stress levels. 

Impacts to surface 
gravel or soil within 
an Enbridge facility; 
able to be 
remediated by 
trained personnel 
quickly and 
effectively; no 

Illness / injury 
requiring medical 
aid; OSHA 
recordable; 
modified work 
restriction or 
stress-related leave 
of absence. 

Offsite impact 
resulting in 
environmental 
damage covering 
100m2 (1080 ft2) to 
1000m2 (0.25 acre). 
Impact to upland 
environment (i.e. 

Incident resulting in 
injury or 
occupational illness 
requiring long-term 
rehabilitation 
(physical or 
psychological); lost 
time injury (LTI) or 
equivalent; 
overnight 
hospitalization. 

Offsite impact 
resulting in 
environmental 
damage covering 
1000m2 (0.25 acre) 
to 1.0 ha (2.5 acre). 
Impact to uplands 
and confined 
wetland. 

One fatality and/or 
permanent 
disability affecting 
one person. 

Offsite impact 
resulting in 
environmental 
damage covering 1 
ha (2.5 acres) to 10 
ha (25 acres). 
Impact to uplands 
and unconfined 
wetland or creek; 

Two to ten (2-10) 
fatalities and/or 
permanent 
disability affecting 
two to ten (2-10) 
people. 

Offsite impact 
resulting in 
environmental 
damage covering 
10 ha (25 acres) to 
1 km2 (250 acres). 
Impact to uplands 
and lake or river; 
sensitive 

> 10 fatalities 
and/or permanent 
disability affecting 
>10 people 

Offsite impact 
resulting in extreme 
environmental 
damage ( >1 km2). 
Irreparable damage 
to lands or 
waterways; 
irreparable damage 
to sensitive 
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impact to offsite air farm field, forest, no sensitive environmental environmental 
quality. etc.) environmental receptors impacted receptors (animal 

receptors impacted (animal or plant or plant species). 
(animal or plant species). 
species). 

    

          

 
 

  
 

  
 

 
 

 

 
  

 
 

 
  

 
 

   
  

 
 

 

 
 

 
  

 

 

 

 

 

  
 

 

 

    
   

 

 
 

 

  

 
 

 
 

 
 

 
  

 
 

 

  
 
  

 
  

 

  
 

 

  
  

 
  

 

 
 
  

 
  

 

  
 

 

 
  

 
 
 

  
 

 
  

 
  
  

 

 
  

 
 

 
  

 

 
  

 

 
 

 

 
 

  
 
 

  
 

 
   

 
 

  
  

   
 

 
 

 
  

  
   

  
  

 

 

 
 

  
 

 

  
  

 

 

 

 

  
  

 

 
 

  

 

Operational No diversion of Minor diversion of Moderate diversion Enbridge resources Extended period of Long period of Enbridge resource 
Risk Enbridge resources Enbridge resources of Enbridge diverted and Enbridge resource Enbridge resource diversion and 

resources operational diversion and diversion and operational 
No disruption to Minor capability is operational operational capability impact 
transportation transportation Transportation significantly capability impact capability impact exceeds 6 months. 
customers customer customers impacted. (1-3 months) (3-6 months) 

disruption which impacted for a day Indefinite 
No utility customer can be quickly or more to as much Short term Considerable Long-term impact unavailability of 
impact mitigated. as one week. disruption to disruption and to transportation transportation 

transportation inconvenience to customers (3-6 assets (> 6 months) 
Utility customer Utility customer customers (1 week transportation months) 
impact <100 impact 100-499 - 1 month) customers (1-3 Utility customer 
customers customers months) Utility customer impact > 20,000 

Utility customer impact 5000 - customers; or 
impact 500-999 Utility customer 20,000 customers; multiple category A 
customers impact 1000 - 4999 or multiple major customers 

customers; or category B 
category B major customers; or a 
customer category A major 

customer 

Reputational No known media Isolated individual Localized concern State/Provincial National concern Extended national Extended national 
Risk coverage. No concern; at a with short term concern, public and and extended media coverage; media coverage; 

unplanned municipal/county local media and media attention media coverage; significant public severe public 
regulatory level. no media interest group beyond local area, significant public response causing response causing 
engagement. No attention. concerns. A non- Customer attention response causing major long-term potentially 
public disruption. Regulator compliance issue on the issue. A non- major impact on impact on permanent impact 

notification and/or identified by a compliance issue current and customers; on customers; 
informal and regulator in writing identified by a prospective damaging irreparable 
unplanned without a monetary regulator in writing customers. A non- reputation and reputation damage 
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meetings or 
information 
requests from 
regulator; no 
monetary penalty 
imposed. Minor 
public disruption. 

penalty. May 
require corrective 
actions; follow up 
communication 
with the regulator 
regarding the issue 
should be 
expected. 
Disruption or 
inconvenience 
affecting < 1,000 
persons Evacuation 
of < 10 persons. 

including a 
monetary penalty; 
may require 
corrective actions; 
follow up 
communication 
with the regulator 
regarding the issue 
should be 
expected; 
permit/approval 
conditions or 
approval agency 
change causing 
moderate 
operational 
impacts. Disruption 
or inconvenience 
affecting 1,000-
<10,000 persons. 
Evacuation of 10 - < 
100 persons. 

compliance issue 
identified by a 
regulator in writing 
that requires 
significant 
corrective actions; 
may include a 
monetary penalty; 
significant impacts 
to operation of a 
specific asset or 
facility and may 
require immediate 
steps to assure 
safety; operating 
permit/approval 
suspended causing 
significant 
operational 
impacts. Disruption 
or inconvenience 
affecting 10,000-
50,000 persons. 
Evacuation of 100 -
1,000 persons. 

resulting in the 
inability to expand 
operations. A non-
compliance issue 
identified by a 
regulator in writing 
and directs 
Enbridge to stop 
operating specific 
assets; includes 
criminal 
prosecutions. 
Operating 
permit/approval 
canceled causing 
indefinite 
suspension to 
operations. 
Disruption or 
inconvenience 
affecting > 50,000 
persons. Evacuation 
of > 1,000 persons. 

resulting in the 
inability to continue 
operations. Unable 
to gain regulatory 
approval for 
continued 
operation; may 
require 
decommissioning of 
major facilities. 
Criminal 
prosecution of 
Enbridge 
leadership. 

Table 2: Consequence Levels 

Frequency Definition 
The following annual frequency of failure levels have been defined for use at Enbridge Inc. Annual frequency of failure and annual failure rate are synonymous 
and represent how many failure events are expected per year. 

    

          

 
 

 
  

 

 

  
 
 

 
 

  
 

 
  

 
 

 

  
  

 
 

 
 

 
 

 
 

 
  

 
   

  
  

 
  

 
 

 
  

 

 
 

 
 
 

 
 

 
 

 
   

  
  

  
  

 
 

 
 

 
 

 

 

 
 

 
 

 

  
  

  
  

 
 

  
 
  

 
 

 
 

 
 

  

  
                
      

     Frequency Level Description Range Representative 
Value 
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Table 3: Frequency Levels – All Risk Types 

The frequency values displayed in the Range and Representative Value column of Table 3 represent the occurrence of failures or incidents. 
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Risk Matrix 
The Risk Matrix below illustrates the consequence and frequency values discussed in collaboration with the Enbridge Inc. team. 

Figure 7: Enbridge’s Operational Risk Matrix 

The values shown in the Risk Matrix are computed by multiplying the representative value of the consequence level by the representative value of the 
frequency level. For example, if a “4” consequence has a representative value of 3200, and a “5” frequency event has a frequency of 0.01. The result is that a 
“4” consequence event with a “5” frequency of occurrence is valued at 32 Value Units. 
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Risk Value Measure Calculations 
Enbridge has defined different consequence values for each of the risk value measures. In C55, only one Risk Matrix 
with a single set of frequency and consequence values is possible. To get the different consequence values required for 
each value measure as seen in Table 1: Consequence Scale in Value Units – all Value Measures, multipliers have been 
defined for each of the value measures to convert the base Risk Matrix consequence values into the unique 
consequence values for the risk measures. A complete list of the multipliers can be found in Table 117: Risk 
Consequence Multipliers. For example, the calculation of the Public Safety Risk consequence is as follows, where Risk 
Matrix Consequence values are taken from the Risk Matrix and the PublicSafetyRiskMultiplier multipliers are the 
conversion factors for each consequence level: 

RiskConsequence 

This calculation is performed each time the Risk Matrix is used in the calculation of a value measure. The only value 
measure where the calculation isn’t applied is Financial Risk. This is because Financial Risk uses the same consequence 
values as the base Risk Matrix. 

Precise Dollar Override 

The Financial Risk, Environmental Risk and Remediation, Operational Risk, and Reputational Risk value models have an 
optional override for the consequence. If a precise dollar value is known, the user can input the dollar amount. The 
value model will use this value as the consequence value instead of the Risk Matrix, allowing for greater precision when 
available. The dollar value can be entered in CA$ or US$, depending on the unit selection in the Investment Details. The 
calculation for risk value measures with an override is as follows: 
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People Harmed Override 

For the Employee and Contractor Safety Risk and Public Safety Risk value measures, there is an optional override where 
the precise number of people that would be harmed can be entered. This provides increased granularity than using the 
ranges on the risk matrix. 

If the number of people harmed has been specified and the consequence level is 5 or less, the number of people 
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4 VALUE MODELS AND VALUE MEASURES 
Whereas Value Measures cover the different types of value that a given Investment can bring to Enbridge, Value 
Models capture the way in which these measures are calculated. A Value Model can be used to calculate one or more 
Value Measures as shown in the figure below: 

Figure 8: Value Models and Value Measures 

Value Models can be driven by pre-existing data in the system, and/or require manual data entry into a questionnaire. 
Some questionnaires may ask for inputs relating to the matrix, while others may include a more complex set of 
questions that feeds a calculation. All approaches are discussed in the following sections. 

Table 4: Summary of Value Models and Output Measures provides a summary of the Value Models and their 
corresponding Value Measure outputs. 
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Value Model Usage Output Value Measures 

Avoided Reactive 
Replacement 

Optional. 

May be manually added to Investments. 
Avoided Reactive Replacement 

Customer Retention 
Optional. 

May be manually added to Investments. 

Customer Retention (CA) 

Customer Retention (US) 

Cost Avoidance OPEX (CA) 

Cost Avoidance OPEX (US) 

EGI Gas Commodity 
Loss 

Optional. 

May be manually added to Investments. 

Budget Savings OPEX (CA) 

Avoided GHG Emissions (CA) 

Avoided Tonnes of GHG 

EGI Operational 
Disruption Risk 

Optional. 

May be manually added to Investments. 

Financial Risk 

Operational Disruption Risk (Gas) (CA) 

Public Safety Risk 

Unacceptable Risk 

EGI Station Capacity 
Optional. 

May be manually added to Investments. 

Unacceptable Risk 

Operational Disruption Risk (Gas) (CA) 

Public Safety Risk 

Financial Risk 

EGI System 
Reinforcement 

Optional. 

May be manually added to Investments. 

Growth Per Year 

Budget Savings OPEX (CA) 

Financial Risk 

Revenue Impact (CA) 

Public Safety Risk 

Unacceptable Risk 

Employee and 
Contractor Safety Risk 

Optional. 

May be manually added to Investments. 

Employee and Contractor Safety Risk 

Unacceptable Risk 

Employee Productivity 
Optional. 

May be manually added to Investments. 

Employee Productivity (CA) 

Employee Productivity (US) 

Energy Efficiency 
Optional. 

May be manually added to Investments. 

Avoided Tonnes of GHG 

Avoided Tons of GHG 

Energy Efficiency (CA) 

Energy Efficiency (US) 

Energy Savings Total (MWh) 
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Value Model Usage Output Value Measures 

Avoided GHG Emissions (CA) 

Avoided GHG Emissions (US) 

Enterprise General 
Risks 

Optional. 

May be manually added to Investments 

Avoided GHG Emissions (CA) 

Avoided Tonnes of GHG 

Budget Savings OPEX (CA) 

Cost Avoidance CAPEX (CA) 

Cost Avoidance OPEX (CA) 

Cost Avoidance CAPEX (US) 

Cost Avoidance OPEX (US) 

Employee and Contractor Safety Risk 

Environmental Risk and Remediation 

Financial Risk 

Public Safety Risk 

Reputational Risk 

Unacceptable Risk 

Environmental Risk 
and Remediation 

Optional. 

May be manually added to Investments. 

Environmental Risk and Remediation 

Unacceptable Risk 

External Risks – 
Investment 

Optional. 

May be manually added to Investments. 

Budget Savings CAPEX (CA) 

Budget Savings CAPEX (US) 

Budget Savings OPEX (CA) 

Budget Savings OPEX (US) 

Cost Avoidance CAPEX (CA) 

Cost Avoidance CAPEX (US) 

Cost Avoidance OPEX (CA) 

Cost Avoidance OPEX (US) 

Financial Risk 

Avoided GHG Emissions (CA) 

Avoided GHG Emissions (US) 

Energy Efficiency (CA) 

Energy Efficiency (US) 

Gas Storage Reliability (CA) 

Gas Storage Reliability (US) 
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Value Model Usage Output Value Measures 

Environmental Risk and Remediation 

Revenue Impact (CA) 

Revenue Impact (US) 

Operational Risk 

Reputational Risk 

Public Safety Risk 

Employee and Contractor Safety Risk 

Individual Risk 

Societal Risk 

Operational Disruption Risk (Gas) (CA) 

Operational Disruption Risk (Gas) (US) 

Unacceptable Risk 

Financial Benefits and 
Costs 

Optional. 

May be manually added to Investments. 

Budget Savings CAPEX (CA) 

Budget Savings CAPEX (US) 

Budget Savings OPEX (CA) 

Budget Savings OPEX (US) 

Cost Avoidance CAPEX (CA) 

Cost Avoidance CAPEX (US) 

Cost Avoidance OPEX (CA) 

Cost Avoidance OPEX (US) 

Revenue Impact (CA) 

Revenue Impact (US) 

Financial Risk 
Optional. 

May be manually added to Investments. 

Financial Risk 

Unacceptable Risk 

Gas Storage Reliability 
Optional. 

May be manually added to Investments. 

Gas Storage Reliability (CA) 

Gas Storage Reliability (US) 

Unacceptable Risk 

GHG Emissions 
Optional. 

May be manually added to Investments 

Avoided GHG Emissions (CA) 

Avoided GHG Emissions (US) 
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Value Model Usage Output Value Measures 

Avoided Tonnes of GHG 

Avoided Tons of GHG 

GTM Asset 
Sustainment 

Investment Cost 
Prescribed. 

Automatically added to all Investments. 

CA Projects Cost (CA) 

Contributions (CA) 

Contributions (US) 

Total CAPEX O (CA) 

Total CAPEX O (US) 

Total CAPEX O Growth (CA) 

Total CAPEX O Growth (US) 

Total CAPEX O Maintenance (CA) 

Total CAPEX O Maintenance (US) 

Total CAPEX O Enhancement (CA) 

Total CAPEX O Enhancement (US) 

Net Base CAPEX O (CA) 

Net Base CAPEX O (US) 

Net Base CAPEX O Growth (CA) 

Net Base CAPEX O Growth (US) 

Net Base CAPEX O Maintenance (CA) 

Net Base CAPEX O Maintenance (US) 

Net Base CAPEX O Enhancement (CA) 

Net Base CAPEX O Enhancement (US) 

Net Total CAPEX O (CA) 

Value Framework Design Document March 2023  Version# 8.1  Page 31 



    

          

     

   

    

    

   

     

   

   

  

  

    

    

  

  

   

   

   

   
  

 

  

  

  

   
 

 

 

 

 

 

 

 

 

 
 

 
 

 

 

 

  

REDACTED  Updated: 2023-07-27, EB-2022-0200, Exhibit JT5.10, Attachment 1, Page 32 of 216

COPPERLEAF VALUE FRAMEWORK DESIGN DOCUMENT 

Value Model Usage Output Value Measures 

Net Total CAPEX O (US) 

Net Total CAPEX O Growth (CA) 

Net Total CAPEX O Growth (US) 

Net Total CAPEX O Maintenance (CA) 

Net Total CAPEX O Maintenance (US) 

Net Total CAPEX O Enhancement (CA) 

Net Total CAPEX O Enhancement (US) 

Dismantlement (CA) 

Dismantlement (US) 

Base CAPEX O (CA) 

Base CAPEX O (US) 

Total Investment Cost (CA) 

Total Investment Cost (US) 

Total OPEX Cost (CA) 

Total OPEX Cost (US) 

US Projects Cost (US) 

IT and Facilities 
Capacity Risk 

Optional. 

May be manually added to Investments. 

IT and Facilities Capacity Risk 

Unacceptable Risk 

LP Asset Sustainment 
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Value Model Usage Output Value Measures 

LP System 
Optimization 

LP Throughput Impact 
Risk 

Obsolescence Risk 
Optional. 

May be manually added to Investments. 

Financial Risk 

Operational Risk 

Reputational Risk 

Unacceptable Risk 

Operational Risk 
Optional. 

May be manually added to Investments. 

Operational Risk 

Unacceptable Risk 

Public Safety Risk 
Optional. 

May be manually added to Investments. 

Public Safety Risk 

Unacceptable Risk 

Reputational Risk 
Optional. 

May be manually added to Investments. 

Reputational Risk 

Unacceptable Risk 

Table 4: Summary of Value Models and Output Measures 

The list of Value Measures used to determine the value of each Investment with their descriptions and alignment with 
Enbridge’s Strategic Priorities can be found in Table 5: Value Measure Definitions and Owners. 
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Strategic 
Priorities Value Measure Description 

Safety & 
Operational 
Reliability 

Employee and 
Contractor Safety Risk 

Measures the risk of employee & contractor safety incidents that 
will be mitigated through the completion of an investment. 

Public Safety Risk Measures the risk of public safety incidents that will be mitigated 
through the completion of an investment. 

IT and Facilities 
Capacity Risk 

Measures the risk that the organization would not be capable of 
continued service at acceptable levels following a disruptive 
incident. 

Operational Risk Measures the mitigation of the risk of disruptive incidents 
preventing Enbridge to operate or serve its customers. 

Unacceptable Risk 

Serves as a flag to prevent a risk from exceeding an unacceptable 
threshold as defined by Enbridge Inc. Unacceptable risk is one flag 
used on Risk Value Models, but tolerances for unacceptable risk are 
configured for each type of risk. 

Reputational Risk 
Measures the mitigation of the risk of incidents that would be 
perceived poorly by customers, the media, and stakeholders 
through the completion of an investment. 

Individual Risk Measures the mitigation of safety risks. Legacy risk measure kept for 
reporting purposes. 

Societal Risk Measures the mitigation of societal risks. Legacy risk measure kept 
for reporting purposes. 

Gas Storage 
Reliability (CA) 

Measures the financial benefits of investments that increase the 
reliability of gas storage assets to prevent supply interruptions. 

Gas Storage 
Reliability (US) 

Measures the financial benefits of investments that increase the 
reliability of gas storage assets to prevent supply interruptions. 

Environmental Risk 
and Remediation 

Measures the mitigation of risk of environmental incidents through 
the completion of an investment. 

Operational 
Disruption Risk (Gas) 
(CA) 

Measures the societal cost of a disruption in the distribution of gas 
to customers. 

Operational 
Disruption Risk (Gas) 
(US) 

Measures the societal cost of a disruption in the distribution of gas 
to customers. 

Unexpected Outage 
Duration 

Measures the downtime (hours) in operation after an unplanned 
outage. 
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Strategic 
Priorities Value Measure Description 

Extend 
Growth 

Beyond 2020 
Growth Per Year Measures the expected customer growth per year the system 

serves. 

Maintain the 
Foundation 

Avoided Tonnes of 
GHG 

Measures the amount (metric tonnes) of greenhouse gases avoided 
through the completion of an investment. Used for constraining and 
reporting. 

Avoided Tons of GHG 
Measures the amount (imperial tons) of greenhouse gases avoided 
through the completion of an investment. Used for constraining and 
reporting. 

Avoided GHG 
Emissions (CA) 

Measures the monetary value of reducing CO2 greenhouse gas 
emissions through the completion of an investment. 

Avoided GHG 
Emissions (US) 

Measures the monetary value of reducing CO2 greenhouse gas 
emissions through the completion of an investment. 

Energy Savings Total 
(MWh) 

Measures the amount of energy savings in MWh through the 
completion of the investment. 

Customer Retention 
(CA) 

The economic impact of potentially losing business in the event a 
project is not completed. 

Customer Retention 
(US) 

The economic impact of potentially losing business in the event a 
project is not completed. 

Avoided Reactive 
Replacement 

The financial savings of replacing an asset proactively before it fails, 
and not having to pay the higher, reactive replacement costs. 

Execute 
Capital 

Program 

Contributions (CA) The total amount of capital contributed by the customer for the 
investment. 

Contributions (US) The total amount of capital contributed by the customer for the 
investment. 

Total CAPEX O 
Growth (CA) 

Measures the total CAPEX and Dismantlement costs to complete the 
investment alternative if the alternative is specified to be a Growth 
project. 

Total CAPEX O 
Growth (US) 

Measures the total CAPEX and Dismantlement costs to complete the 
investment alternative if the alternative is specified to be a Growth 
project. 

Total CAPEX O 
Maintenance (CA) 

Measures the total CAPEX and Dismantlement costs to complete the 
investment alternative if the alternative is specified to be 
Maintenance project. 

Total CAPEX O 
Maintenance (US) 

Measures the total CAPEX and Dismantlement costs to complete the 
investment alternative if the alternative is specified to be a 
Maintenance project. 

Total CAPEX O 
Enhancement (CA) 

Measures the total CAPEX and Dismantlement costs to complete the 
investment alternative if the alternative is specified to be a Non-
Growth Enhancement project. 
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Strategic 
Priorities Value Measure Description 

Total CAPEX O 
Enhancement (US) 

Measures the total CAPEX and Dismantlement costs to complete the 
investment alternative if the alternative is specified to be a Non-
Growth Enhancement project. 

Dismantlement (CA) 
The total costs resulting from decommissioning/retiring an asset and 
the costs associated with retiring assets that have reached their end 
of life. 

Dismantlement (US) 
The total costs resulting from decommissioning/retiring an asset and 
the costs associated with retiring assets that have reached their end 
of life. 

Total CAPEX O (CA) Measures the total CAPEX and Dismantlement costs to complete the 
investment alternative. 

Total CAPEX O (US) Measures the total CAPEX and Dismantlement costs necessary to 
complete the investment alternative. 

Net Base CAPEX O 
(CA) 

Measures the total CAPEX minus the amount of Contributions 
necessary to complete the investment alternative. 

Net Base CAPEX O 
(US) 

Measures the total CAPEX minus the amount of Contributions 
necessary to complete the investment alternative. 

Net Base CAPEX O 
Growth (CA) 

Measures the total CAPEX minus the amount of Contributions 
necessary to complete the investment alternative if the alternative 
is specified to be a Growth project. 

Net Base CAPEX O 
Growth (US) 

Measures the total CAPEX minus the amount of Contributions 
necessary to complete the investment alternative if the alternative 
is specified to be a Growth project. 

Net Base CAPEX O 
Maintenance (CA) 

Measures the total CAPEX minus the amount of Contributions 
necessary to complete the investment alternative if the alternative 
is specified to be a Maintenance project. 

Net Base CAPEX O 
Maintenance (US) 

Measures the total CAPEX minus the amount of Contributions 
necessary to complete the investment alternative if the alternative 
is specified to be a Maintenance project. 

Net Base CAPEX O 
Enhancement (CA) 

Measures the total CAPEX minus the amount of Contributions 
necessary to complete the investment alternative if the alternative 
is specified to be a Enhancement project. 

Net Base CAPEX O 
Enhancement (US) 

Measures the total CAPEX minus the amount of Contributions 
necessary to complete the investment alternative if the alternative 
is specified to be a Enhancement project. 

Net Total CAPEX O 
(CA) 

Measures the total CAPEX and Dismantlement costs minus the 
amount of Contributions necessary to complete the investment 
alternative. 
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Strategic 
Priorities Value Measure Description 

Net Total CAPEX O 
(US) 

Measures the total CAPEX and Dismantlement costs minus the 
amount of Contributions necessary to complete the investment 
alternative. 

Net Total CAPEX O 
Growth (CA) 

Measures the total CAPEX and Dismantlement costs minus the 
amount of Contributions necessary to complete the investment 
alternative if the alternative is specified to be a Growth project. 

Net Total CAPEX O 
Growth (US) 

Measures the total CAPEX and Dismantlement costs minus the 
amount of Contributions necessary to complete the investment 
alternative if the alternative is specified to be a Growth project. 

Net Total CAPEX O 
Maintenance (CA) 

Measures the total CAPEX and Dismantlement costs minus the 
amount of Contributions necessary to complete the investment 
alternative if the alternative is specified to be a Maintenance 
project. 

Net Total CAPEX O 
Maintenance (US) 

Measures the total CAPEX and Dismantlement costs minus the 
amount of Contributions necessary to complete the investment 
alternative if the alternative is specified to be a Maintenance 
project. 

Net Total CAPEX O 
Enhancement (CA) 

Measures the total CAPEX and Dismantlement costs minus the 
amount of Contributions necessary to complete the investment 
alternative if the alternative is specified to be a Enhancement 
project. 

Net Total CAPEX O 
Enhancement (US) 

Measures the total CAPEX and Dismantlement costs minus the 
amount of Contributions necessary to complete the investment 
alternative if the alternative is specified to be a Enhancement 
project. 

Base CAPEX O (CA) Measures the total CAPEX necessary to complete the investment 
alternative. 

Base CAPEX O (US) Measures the total CAPEX necessary to complete the investment 
alternative. 

Move to 
Pure Pipeline 

& Utility 
Model 

Additional 
Barrels/Day 

Measures the amount of additional throughput that can be achieved 
by an asset system. 

Throughput Impacted Measures the amount of throughput affected by the failure of an 
asset. 

Financial 
Performance 

Financial Risk 
Measures the mitigation of potential financial risks such as financial 
losses due to damage of equipment/company assets, if the 
investment is not completed. 

Cost Avoidance OPEX 
(CA) 

Any action that avoids having to incur OPEX costs in the future 
(these costs would be unbudgeted/not planned). Cost avoidance 
measures are never reflected in financial statements or the annual 
budget. They are only reflected in instances where a proposed 
action is not implemented, thus resulting in a cost increase. 

Value Framework Design Document March 2023  Version# 8.1  Page 37 



    

          

 
   

 
 

      
      

     
    

      

  
      

   
 

  
      

   
 

 
     

 
     

 
      
    

  
      
    

 
 

     
      

   

 
 

     
     

   

 
 

     
      

     
     

    

 
 

     
      

     
     

      

        
  

        
  

 
 

    
 

REDACTED  Filed: 2023-04-06, EB-2022-0200, Exhibit JT5.10, Attachment 1, Page 38 of 216

COPPERLEAF VALUE FRAMEWORK DESIGN DOCUMENT 

Strategic 
Priorities Value Measure Description 

Cost Avoidance OPEX 
(US) 

Any action that avoids having to incur OPEX costs in the future 
(these costs would be unbudgeted/not planned). Cost avoidance 
measures are never reflected in financial statements or the annual 
budget. They are only reflected in instances where a proposed 
action is not implemented, thus resulting in a cost increase. 

Revenue Impact (CA) 
Measures the impacts to the total amount of gross income 
generated by Enbridge’s primary operations. Revenue represents 
the total income earned before expenses are deducted. 

Revenue Impact (US) 
Measures the impacts to the total amount of gross income 
generated by Enbridge’s primary operations. Revenue represents 
the total income earned before expenses are deducted. 

Budget Savings OPEX 
(CA) Values the OPEX Budget Savings of the investment. 

Budget Savings OPEX 
(US) Values the OPEX Budget Savings of the investment. 

Installation Gross 
Margin Impact (CA) 

Measures the lost revenue less power costs experienced during the 
necessary downtime to replace an asset. 

Installation Gross 
Margin Impact (US) 

Measures the lost revenue less power costs experienced during the 
necessary downtime to replace an asset. 

Budget Savings CAPEX 
(CA) 

Budget savings is the net benefit between the anticipated cost 
increases to the CAPEX budget as well as cost savings to current 
planned spending. This is not the Investment Cost. 

Budget Savings CAPEX 
(US) 

Budget savings is the net benefit between the anticipated cost 
increases to the CAPEX budget as well as cost savings to current 
planned spending. This is not the Investment Cost. 

Cost Avoidance 
CAPEX (CA) 

Any action that avoids having to incur CAPEX costs in the future 
(these costs would be unbudgeted/not planned). Cost avoidance 
measures are never reflected in financial statements or the annual 
budget. They are only reflected in instances where a proposed 
action is not implemented, thus resulting in a cost increase. 

Cost Avoidance 
CAPEX (US) 

Any action that avoids having to incur CAPEX costs in the future 
(these costs would be unbudgeted/not planned). Cost avoidance 
measures are never reflected in financial statements or the annual 
budget. They are only reflected in instances where a proposed 
action is not implemented, thus resulting in a cost increase. 

Energy Efficiency (CA) Measures the financial benefits in the form of annual power savings 
and reduced CO2 emissions. 

Energy Efficiency (US) Measures the financial benefits in the form of annual power savings 
and reduced CO2 emissions. 

Employee 
Productivity (CA) 

Measures the impact on working conditions and employee 
productivity. 
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Strategic 
Priorities Value Measure Description 

Employee 
Productivity (US) 

Measures the impact on working conditions and employee 
productivity. 

Total Investment Cost 
(CA) 

Measures the total cost necessary to complete the investment 
alternative. 

Total Investment Cost 
(US) 

Measures the total cost necessary to complete the investment 
alternative. 

Total OPEX Cost (CA) The total monthly spend for the Investment Alternative under the 
Account Type OPEX. 

Total OPEX Cost (US) The total monthly spend for the Investment Alternative under the 
Account Type OPEX. 

US Projects Cost (US) The total US$ monthly spend for the Investment Alternative for US 
projects (UnitsSelection = US$ (Imperial)) 

CA Projects Cost (CA) The total CA$ monthly spend for the Investment Alternative for 
Canadian projects (UnitsSelection = CA$ (Metric)) 

Table 5: Value Measure Definitions and Owners 

Value Measure and Value Model Types 

4.1.1 Value Measures and Units 
Value Measures may be calculated in any unit. For Value Measures to be included in a Value Function, a conversion is 
made between the units used for the Value Measure and the standard Value Units that are used in the Risk Matrix and 
in all value calculations. 

At Enbridge Inc., all Value Measures used in a Value Function are calculated either directly in Value Units (Risk Matrix 
based Value Models) or in Canadian Dollars (CA$). Any models that are computed in CA$ have a conversion factor of 
0.001 applied to normalize it to the Value Measure scale. 

As Enbridge Inc. operates in both Canada and the United States, a matching US Value Measure is provided for each of 
the CA Value Measures. The US Value Measures are for reporting purposes. To prevent double counting, only the CA 
Value Measures are allowed in the Value Function. 

4.1.2 Baselines and Outcomes 
Value Measures may be configured either to measure a change in value created by an Investment or the absolute value 
that exists after the Investment has been completed. 

For example, Risk Mitigation is typically measured as the delta between the risk without the Investment (baseline risk) 
and the outcome or residual risk after the Investment is completed. For Value Measures such as Investment Cost, only 
the outcome after Investment completion is relevant as there is no baseline to be considered. 

4.1.3 Use of Value Models 
As described in the table above, Value Models can be designated as either “mandatory” or “optional” for Investments. 
This allows the system to automatically add certain Value Models such as Investment Cost to all Investments. 
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4.1.4 Risk Light, Risk Medium, and Risk Heavy Value Models 
There are three different approaches for performing risk analysis. These are the Risk Light, Risk Medium, and Risk 
Heavy processes. 

• Risk Light: Value Models that use the risk matrix. Users select the risk consequence and frequency for both the 
baseline and outcome scenario to determine the risk mitigation. While consequence and frequency can be 
overwritten with real world values where known, the Risk Light approach is used when the user can only 
approximately estimate the risk or appropriate Risk Medium/Heavy value models aren’t available. 

• Risk Medium: The Risk Medium Value Models use questionnaires to prompt the user to approximate real 
world numbers that feeds the baseline and outcome risk calculation. The risk calculation for Risk Medium 
Value Models is more robust than the Risk Light approach and the output is more precise. 

• Risk Heavy: Quantitative Risk Analysis performed using an external system and imported into C55. When 
available, this process will provide the most accurate answers. 

4.1.5 Time Varying Values 
All Value Measures are calculated as streams of value over time. The system and questionnaire inputs used in 
calculation may be defined as either fixed or varying over time. For example, the Asset Type of an Asset is a value that 
does not change over time, while the Frequency of Failure of that same Asset may be specified to increase over time as 
the Asset ages. 

The figure below shows how a Risk Matrix Model calculates time varying value. From Nov 2017 to October 2022 
(5 years) the Risk Consequence level is significant, and the Risk Frequency is low. From Nov 2022 to the end of the 
analysis period new Risk Consequence and Risk Frequency values are chosen. There is no limit to the number of time 
periods a user can input in a time-varying questionnaire. Time periods can be specified for all years up to the end of the 
Planning Horizon. The Planning Horizon is a configurable system setting and has been initially set to 50 years for 
Enbridge. 

Figure 9: Time Varying Risk Matrix Model 
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4.1.6 Value Measure Calculations 
Calculations for all Value Measure Outputs for all Value Models will follow the below format: 

User Selected (Optional) Models 
The Value Models discussed in this section are not mandatory for Investments. The project evaluator is required to 
determine which Value Models are required for evaluating a project. A User may add any of the Value Models in this 
section to an Investment. 

4.2.1 Avoided Reactive Replacement 
Avoided Reactive Replacement measures the potential benefits of financial savings by performing proactive 
replacement (e.g. replacement) projects that avoid reactive project costs particularly when the asset has a probable 
end of life. (Any on-going OPEX impacts are to be captured in the Financial Benefits and Costs Value Model. In addition, 
asset sustainment models are typically used to model the risks present in the system that are mitigated by doing the 
sustainment project. This model is meant to be used when an asset has few associated risk drivers.) 

4.2.1.1 Value Model Inputs 

Takes Inputs from: User Questionnaire System Parameters Investment Fields 

User Questionnaires 

Outcome – All Time 

Questionnaire Prompt 

(Description) 
Variable 

Name Required? Description / Selection Options 

1. Provide any rationale or assumptions for all 
the numbers provided. Rationale YES 

Provide background information 
justifying selection of answers 
(Max 10,000 characters) 

2. What is the estimated age of the asset? AssetAge NO Number 

3. From today’s date, what is the minimum 
number of years before failure given the 
current asset condition? 

AssetMinLife YES Number 
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Questionnaire Prompt 

(Description) 
Variable 

Name Required? Description / Selection Options 

4. If available, from today’s date, what is the 
most likely number of years until failure given 
the current asset condition? 

AssetModeLife NO Number 

5. From today’s date, what is the maximum 
number of years until failure given the 
current asset condition? 

AssetMaxLife YES Number 

6. Please tell us your ideas for improvements to 
this value model (questions, dropdowns) or 
training, guidance, supporting data, etc. 

UserFeedback No Provide input, suggestions, (Max 
10,000 characters) 

Table 6: Avoided Reactive Replacement Questionnaire – Outcome All Time 

System Parameters 

The following values are stored as system parameters and are applied to all Investments. These values may be updated 
by an administrator. 

Configurable Field Name Configurable Field Code Configured Value Units 

Table 7: Avoided Reactive Replacement System Parameters 
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4.2.1.2 Value Measure Outputs 
The Avoided Reactive Replacement Value Model outputs the following Value Measures: 

Figure 10: Avoided Reactive Replacement Value Model 

4.2.1.3 Value Measure Calculation Details 
This section details the calculation of each of the Value Measure Output for the Avoided Reactive Replacement Model. 

Intermediate Calculations 

FrequencyOfFailure 

The calculation of annual frequency of failure uses the Heuristic Failure Frequency Estimation Tool. The methodology 
and calculations behind this tool are described in Section 6: Heuristic Failure Frequency Estimation Tool. 

Final Outputs 

Avoided Reactive Replacement 

Avoided Reactive Replacement measures the financial benefit of completing a proactive replacement project rather 
than waiting for the assets to fail and repairing reactively. This value measure is calculated as follows: 

This Value Measure is calculated in Value Units. It is intended for use in a Value Function. 

4.2.2 Customer Retention 
Customer Retention measures the avoided OPEX costs that would be required to maintain customer satisfaction and 
retain their business when there is a potential for customer dissatisfaction if the project is not completed (e.g. adding a 
connection to a competitor’s service line to keep a customer happy). This Value Model excludes contract penalty and 
direct revenue impact. 

4.2.2.1 Value Model Inputs 

User Questionnaire System Parameters Investment Fields Takes Inputs from: 
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Outcome – All Time 

Questionnaire Prompt 

(Description) 
Variable 

Name Required? Description / Selection Options 

1. Provide any rationale or assumptions for all 
the numbers provided. Rationale YES 

Provide background information 
justifying selection of answers 
(Max 10,000 characters) 

2. Please tell us your ideas for improvements to 
this value model (questions, dropdowns) or 
training, guidance, supporting data, etc. 

UserFeedback No Provide input, suggestions, (Max 
10,000 characters) 

Table 8: Customer Retention Questionnaire – Outcome All Time 

Outcome – Time Varying 

Questionnaire Prompt 

(Description) 
Variable Name Required? Description / Selection 

Options Units 

1. What is the annual value 
to Enbridge of the 
impacted customer? 
(Investment Currency) 

CustomerAnnualValue YES Number $ 

2. Who is the key customer 
impacted by this 
investment? 

KeyCustomer NO Text 

3. What is the magnitude of 
impact to the customer if 
corrective action is not 
taken? 

CustomerImpact 
YES 
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Questionnaire Prompt 

(Description) 
Variable Name Required? Description / Selection 

Options Units 

4. What is the probability of 
the event occurring if 
corrective action is not 
taken? (%) 

CustomerImpactProbability YES Number % 

Table 9: Customer Retention Questionnaire – Outcome Time Varying 

Investment Configurable Fields 

The following values are investment configurable fields. The investment configurable field applies to all value models 
within the investment. 

Configurable Field Name Configurable Field Code Configured Value Units 

Unit Selection UnitSelection 

Dropdown List: 

1. CA$ (Metric) 

2. US$ (Imperial) 

Table 10: Customer Retention Investment Configurable Fields 

System Parameters 

The following values are stored as system parameters and are applied to all Investments. These values may be updated 
by an administrator. 

Configurable Field Name Configurable Field Code Configured Value Units 

Table 11: Customer Retention System Parameters 
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4.2.2.2 Value Measure Outputs 
The Customer Retention Value Model outputs multiple Value Measures as shown below. 

Figure 11: Customer Retention Value Model 

4.2.2.3 Value Measure Calculation Details 
This section details the calculation of each of the Value Measure Output for the Customer Retention Model. 

Intermediate Calculations 

Final Outputs 

Customer Retention (CA) 

Values the Customer Retention change due to the investment. 

Customer Retention is a service measure used for reporting and constraining. It is not intended for use in the value 
function. 

Customer Retention (US) 

Values the Customer Retention change due to the investment. 

Customer Retention is a service measure used for reporting and constraining. It is not intended for use in the value 
function. 

Cost Avoidance OPEX (CA) 

Values the impact to the OPEX budget due to the investment. 
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This Value Measure is calculated in CA$. It is intended for use in a Value Function and is converted to Value Units as 
described in Section 4.1.1 - Value Measures and Units. 

Cost Avoidance OPEX (US) 

Values the impact to the OPEX budget due to the investment. 

This Value Measure is calculated in US$. It is not intended for use in a Value Function. 

4.2.3 EGI Gas Commodity Loss 
EGI Gas Commodity Loss captures the financial and GHG impact of lost gas commodity due to current leaks or 
ruptures. 

4.2.3.1 Value Model Inputs 

Takes Inputs from: User Questionnaire System Parameters 

User Questionnaires 

The user is prompted to answer the following questionnaires for the EGI Gas Commodity Loss Value Model. 

Outcome – All Time 

Questionnaire Prompt 

(Description) Variable Name Required? Description / Selection Options Units 

1. Provide any rationale or 
assumptions for all the 
numbers provided. 

Rationale YES 

Provide background 
information justifying selection 
of answers (Max 10,000 
characters) 

2. What is the geographic 
region this investment is 
located in? 

AvoidedGHGRegionEGI YES 

Dropdown List: 
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3. Please tell us your ideas for 
improvements to this value 
model (questions, 
dropdowns) or training, 
guidance, supporting data, 
etc. 

UserFeedback No Provide input, suggestions, (Max 
10,000 characters) 

Table 12: EGI Gas Commodity Loss Questionnaire – Outcome All Time 

Outcome – Time Varying 

Questionnaire Prompt 

(Description) Variable Name Required? Description / Selection 
Options Units 

1. What is the current leak 
severity? LeakSeverity YES 

Dropdown List: 

scm 
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2. Override: If available, what 
is the precise volume of 
commodity lost per leak? 
(scm) 

LeakSeverityOverride NO Number scm 

3. How many leaks per year of 
this severity are currently 
experienced? 

CurrentLeakFrequency YES Number Leaks 
/ year 

4. How many leaks per year of 
this severity are expected 
after the investment? 

ExpectedLeakFrequency YES Number Leaks 
/ year 

Table 13: EGI Gas Commodity Loss Questionnaire – Outcome Time Varying 

System Parameters 

The following values are stored as system parameters and are applied to all Investments. These values may be updated 
by an administrator. 

Configurable Field Name Configurable Field Code Configured 
Value Units 

Table 14: EGI Gas Commodity Loss System Parameters 
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4.2.3.2 Value Measure Outputs 
The EGI Gas Commodity Loss Value Model outputs multiple Value Measures as shown below. 

Figure 12: EGI Gas Commodity Loss Value Model 

4.2.3.3 Value Measure Calculation Details 
This section details the calculation of each of the Value Measure Output for the EGI Gas Commodity Loss Value Model. 

Intermediate Calculations 

CO2Value 

Final Outputs 

Avoided Tonnes of GHG 

Tonnes of GHG avoided. Used for reporting and constraining purposes. 

This Value Measure is not intended for use in the Value Function. 

Avoided GHG Emissions (CA) 

Monetary value of reducing CO2 greenhouse gas emissions. 
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This Value Measure is calculated in CA$. It is intended for use in a Value Function and is converted to Value Units as 
described in Section 4.1.1 - Value Measures and Units. 

Budget Savings OPEX (CA) 

Budget savings resulting from reducing the loss of commodity. 

This Value Measure is calculated in CA$. It is intended for use in a Value Function and is converted to Value Units as 
described in Section 4.1.1 - Value Measures and Units. 

4.2.4 EGI Operational Disruption Risk 
EGI Operational Disruption Risk measures the mitigation of financial and societal (customer minutes of interruption) 
risks associated with service disruption to customers as result of asset failure. The public safety risks of customer 
outages are also considered. 

4.2.4.1 Value Model Inputs 

Takes Inputs from: User Questionnaire System Parameters 

User Questionnaires 

The user is prompted to answer the following questionnaires for the EGI Operational Disruption Risk Value Model. 

Baseline – All Time 

Questionnaire Prompt 

(Description) Variable Name Required? Description / Selection 
Options Units 

1. Provide any rationale or 
assumptions for all the 
numbers provided. 

Rationale YES 

Provide background 
information justifying 
selection of answers 
(Max 10,000 characters) 

2. What is the Asset Type? (For 
station, answer the time 
varying questions 9 and 10) 

AssetType YES 
Dropdown: 

3. Which region is the asset in? Region YES 

Dropdown: 

4. How long does it take to fix the 
issue excluding re-light? (days) AverageOutageDuration YES Number 

days 
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Questionnaire Prompt 

(Description) Variable Name Required? Description / Selection 
Options Units 

5. Is this a multi-feed system? MultiFeed YES 
Checkbox: 

6. Please tell us your ideas for 
improvements to this value 
model (questions, dropdowns) 
or training, guidance, supporting 
data, etc. 

UserFeedback No 
Provide input, 
suggestions, (Max 
10,000 characters) 

Table 15: EGI Operational Disruption Risk – Baseline All Time 

Baseline – Time Varying 

Questionnaire Prompt 

(Description) Variable Name Required? 
Description / 
Selection 
Options 

Units 

1. How frequent an asset 
failure would lead to an 
onset of service 
disruption? 

AssetFailureFrequency YES 

Dropdown 
List: 

) 

2. If available, what is the 
annual frequency of asset 
failure leading to onset of 
service disruption? 

AssetFailureFrequencyOverride NO Number Events / 
Year 

3. Are customer types fed 
from the asset known? If 
yes, answer questions 4 to 
7. 

KnownCustomerType YES 

Dropdown 
List: 

4. What is the percentage of 
Residential Customer fed 
from the asset? 

PercentResidentialCustomer NO Number % 

5. What is the percentage of 
Commercial Customer fed 
from the asset? 

PercentCommercialCustomer NO Number % 

6. What is the percentage of 
Apartment Customer fed 
from the asset? 

PercentApartmentCustomer NO Number % 
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Questionnaire Prompt 

(Description) Variable Name Required? 
Description / 
Selection 
Options 

Units 

7. What is the percentage of 
Industrial Customer fed 
from the asset? 

PercentIndustrialCustomer NO Number % 

8. What is the peak load 
served by this asset? 
(Thousands of scm/ hour) 

AssetPeakLoad YES Number 
Thousands 
of scm / 

hour 

9. For station only, what is 
the ratio (in percentage) 
between the yearly 
average load and the peak 
load (e.g. 50% means 
yearly average load is half 
of the peak load)? 

PercentStationPeakLoadReduction NO Number % 

10. For station only, what’s the 
maximum percentage 
backfed for the station 
that can be provided by 
the system? 

MaxPercentageBackfed NO Number % 

Table 16: EGI Operational Disruption Risk – Baseline Time Varying 

Outcome – All Time 

Questionnaire Prompt 

(Description) Variable Name Required? Description / Selection Options Units 

1. Provide any rationale or 
assumptions for all the 
numbers provided. 

Rationale YES 

Provide background 
information justifying selection 
of answers (Max 10,000 
characters) 

2. How long does it take to 
fix the issue excluding re-
light? (days) 

AverageOutageDuration YES Number days 

3. Is this a multi-feed 
system? MultiFeed YES 

Dropdown List: 

• Yes 
• No 

Table 17: EGI Operational Disruption Risk – Outcome All Time 
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Outcome – Time Varying 

Questionnaire Prompt 

(Description) Variable Name Required? 
Description / 
Selection 
Options 

Units 

1. How frequent an asset 
failure would lead to an 
onset of service disruption? 

AssetFailureFrequency YES 

Dropdown List: 

) 

2. If available, what is the 
annual frequency of asset 
failure leading to onsite of 
service disruption? 

AssetFailureFrequencyOverride NO Number 

3. Are customer types fed 
from the asset known? If 
yes, answer questions 4 to 
7. 

KnownCustomerType YES 

Dropdown List: 

4. What is the percentage of 
Residential Customer fed 
from the asset? 

PercentResidentialCustomer NO Number % 

5. What is the percentage of 
Commercial Customer fed 
from the asset? 

PercentCommercialCustomer NO Number % 

6. What is the percentage of 
Apartment Customer fed 
from the asset? 

PercentApartmentCustomer NO Number % 

7. What is the percentage of 
Industrial Customer fed 
from the asset? 

PercentIndustrialCustomer NO Number % 

8. What is the peak load 
served by this asset? 
(Thousands of scm/ hour) 

AssetPeakLoad YES Number Thousands 
of scm/ hour 

9. For station only, what is the 
Percentage Peak Flow not 
served in the event of the 
station failure? 

PercentagePeakFlowNotServed NO Number % 

10. For station only, what’s the 
maximum percentage 
backfed for this station that 
can be provided by the 
system? 

MaxPrecentageBackfed NO Number % 

Table 18: EGI Operational Disruption Risk – Outcome Time Varying 

System Parameters 
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The following values are stored as system parameters and are applied to all Investments.  These values may be updated 
by an administrator. 

Configurable Field Name Configurable Field Code Configured 
Value 

Units 
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Configurable Field Name Configurable Field Code Configured 
Value 

Units 

Table 19: EGI Operational Disruption Risk System Parameters 

4.2.4.2 Value Measure Outputs 
The EGI Operational Disruption Risk Value Model outputs multiple Value Measures as shown below. 

Figure 13: EGI Operational Disruption Risk Value Model 

4.2.4.3 Value Measure Calculation Details 
This section details the calculation of each of the Value Measure Output for the EGI Operational Disruption Risk Value 
Model. 
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Unacceptable Risk 

The Unacceptable Risk measure serves as a flag to notify when the Operational Disruption Risk (Gas), Financial Risk, or 
Public Safety Risk exceeds a level of tolerance defined by Enbridge. 
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4.2.5 EGI Station Capacity 
EGI Station Capacity measures the mitigation of financial and societal risks caused by regulator stations that are 
currently being used over their target utilization factor. The public safety risks of customer outages are also considered. 
The Unacceptable Risk measure serves as a flag to notify when the Operational Disruption Risk exceeds a level of 
tolerance defined by Enbridge. 

4.2.5.1 Value Model Inputs 

Takes Inputs from: User Questionnaire System Parameters 

User Questionnaires 

The user is prompted to answer the following questionnaires for the EGI Station Capacity Value Model. 

Baseline – All Time 

Questionnaire Prompt 

(Description) Variable Name Required? Description / 
Selection Options Units 

1. Provide any rationale or 
assumptions for all the 
numbers provided. 

Rationale YES 

Provide 
background 
information 
justifying selection 
of answers (Max 
10,000 characters) 

2. What's the current or 
previous year flow? 
(Thousands of scm / 
hour) 

PreviousStationFlow YES Number 
Thousands 

of scm / 
hour 

3. What's the previous year 
utilization factor? (%) PreviousYearStationUtilization YES Number % 

4. How long does it take to 
fix the issue excluding re-
light? (days) 

AverageOutageDuration YES Number days 

5. Is this a multi-feed 
system? MultiFeed YES 

Checkbox: 

6. Please tell us your ideas 
for improvements to this 
value model (questions, 
dropdowns) or training, 
guidance, supporting 
data, etc. 

UserFeedback No 
Provide input, 
suggestions, (Max 
10,000 characters) 

Table 20: EGI Station Capacity – Baseline All Time 
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Baseline – Time Varying 

Questionnaire Prompt 

(Description) Variable Name Required? Description / 
Selection Options Units 

1. How frequent an asset 
failure would lead to an 
onset of service 
disruption? 

AssetFailureFrequency YES 

Dropdown List: 

2. If available, what is the 
annual frequency of 
asset failure leading to 
onset of service 
disruption? 

AssetFailureFrequencyOverride NO Number Events / 
Year 

3. Are customer types fed 
from the asset known? If 
yes, answer questions 4 
to 7. 

KnownCustomerType YES 

Dropdown List: 

4. What is the percentage 
of Residential Customer 
fed from the asset? 

PercentResidentialCustomer NO Number % 

5. What is the percentage 
of Commercial Customer 
fed from the asset? 

PercentCommercialCustomer NO Number % 

6. What is the percentage 
of Apartment Customer 
fed from the asset? 

PercentApartmentCustomer NO Number % 

7. What is the percentage 
of Industrial Customer 
fed from the asset? 

PercentIndustrialCustomer NO Number % 

8. What's the target 
station regulation 
utilization factor? (%) 

TargetStationUtilization YES Number % 

9. What is the peak load 
served by this asset 
(Thousands of scm/ 
hour)? 

AssetPeakLoad YES Number 
Thousands 

of scm / 
hour 

10. What is the ratio (in 
percentage) between 
the yearly average load 
and the peak load (e.g. 
50% means yearly 
average load is half of 
the peak load)? 

PercentStationPeakLoadReducti 
onSC YES Number % 
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Questionnaire Prompt 

(Description) Variable Name Required? Description / 
Selection Options Units 

11. What’s the maximum 
percentage backfed for 
the station that can be 
provided by the system? 

MaxPercentageBackfedSC Yes Number % 

Table 21: EGI Station Capacity – Baseline Time Varying 

Outcome – All Time 

Questionnaire Prompt 

(Description) Variable Name Required? Description / Selection 
Options Units 

1. Provide any rationale 
or assumptions for all 
the numbers 
provided. 

Rationale YES 

Provide background 
information justifying 
selection of answers 
(Max 10,000 
characters) 

2. What's the current or 
previous year flow? 
(Thousands of scm / 
hour) 

PreviousStationFlow YES Thousands of scm / 
hour 

Thousands 
of scm / 

hour 

3. What's the previous 
year utilization factor? 
(%) 

PreviousYearStationUtilization YES Number % 

4. How long does it take 
to fix the issue 
excluding re-light? 
(days) 

AverageOutageDuration YES 
Number days 

5. Is this a multi-feed 
system? MultiFeed YES 

Dropdown List: 

Table 22: EGI Station Capacity – Outcome All Time 

Outcome – Time Varying 

Questionnaire Prompt 

(Description) Variable Name Required? 
Description / 
Selection 
Options 

Units 

1. How frequent an asset failure 
would lead to an onset of 
service disruption? 

AssetFailureFrequency YES 

Dropdown List: 
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Questionnaire Prompt 

(Description) Variable Name Required? 
Description / 
Selection 
Options 

Units 

2. If available, what is the annual 
frequency of asset failure 
leading to onsite of service 
disruption? 

AssetFailureFrequencyOverride NO Number 

3. Are customer types fed from 
the asset known? If yes, 
answer questions 4 to 7. 

KnownCustomerType YES 

Dropdown List: 

4. What is the percentage of 
Residential Customer fed from 
the asset? 

PercentResidentialCustomer NO Number % 

5. What is the percentage of 
Commercial Customer fed from 
the asset? 

PercentCommercialCustomer NO Number % 

6. What is the percentage of 
Apartment Customer fed from 
the asset? 

PercentApartmentCustomer NO Number % 

7. What is the percentage of 
Industrial Customer fed from 
the asset? 

PercentIndustrialCustomer NO Number % 

8. What's the target station 
regulation utilization factor? 
(%) 

TargetStationUtilization YES Number % 

9. What is the peak load served 
by this asset (Thousands of 
scm / hour)? 

AssetPeakLoad YES Number 
Thousands 

of scm / 
hour 

10. What is the ratio (in 
percentage) between the 
yearly average load and the 
peak load (e.g. 50% means 
yearly average load is half of 
the peak load)? 

PercentStationPeakLoad 

ReductionSC 
YES Number % 

11. What’s the maximum 
percentage backfed for this 
station that can be provided by 
the system? 

MaxPrecentageBackfedSC YES Number % 

Table 23: EGI Station Capacity – Outcome Time Varying 

System Parameters 

The following values are stored as system parameters and are applied to all Investments.  These values may be updated 
by an administrator. 
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Configurable Field Name Configurable Field Code Configured 
Value 

Units 
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Configurable Field Name Configurable Field Code Configured 
Value 

Units 

Table 24: EGI Station Capacity System Parameters 

4.2.5.2 Value Measure Outputs 
The EGI Station Capacity Value Model outputs multiple Value Measures as shown below. 

Figure 14: EGI Station Capacity Value Model 

4.2.5.3 Value Measure Calculation Details 
This section details the calculation of each of the Value Measure Output for the EGI Station Capacity Model. 

Intermediate Calculations 
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4.2.6 EGI System Reinforcement 
EGI System Reinforcement measures the risk of failing to provide infrastructure to support current and future demand. 
The Unacceptable Risk measure serves as a flag to notify when System Reinforcement risk exceeds an 
unacceptable level defined by Enbridge. 

4.2.6.1 Value Model Inputs 

Takes Inputs from: User Questionnaire System Parameters 

User Questionnaires 

The user is prompted to answer the following questionnaires for the EGI System Reinforcement Value Model. 

Baseline – All Time 

Questionnaire Prompt 

(Description) Variable Name Required? Description / Selection 
Options 

1. Provide any rationale or assumptions 
for all the numbers provided. Rationale YES Provide background 

information justifying 
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Questionnaire Prompt 

(Description) Variable Name Required? Description / Selection 
Options 

selection of answers (Max 
10,000 characters) 

2. What is the pressure classification of 
the pipe? PipeClassification YES 

Dropdown List: 

3. Which regional administration number 
is the reinforcement in? RegionalAdminNumber YES 

Dropdown List: 
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Questionnaire Prompt 

(Description) Variable Name Required? Description / Selection 
Options 

4. Please tell us your ideas for 
improvements to this value model 
(questions, dropdowns) or training, 
guidance, supporting data, etc. 

UserFeedback No Provide input, suggestions, 
(Max 10,000 characters) 

Table 25: EGI System Reinforcement Questionnaire – Baseline All Time 

Baseline - Time Varying 

Questionnaire Prompt 

(Description) Variable Name Required? Description / 
Selection Options 

1. How many customers are at risk of an outage due 
to low pressure? CustAtRiskAtLowPress YES Number 

2. How many customers are impacted outside of 
planning criteria (drooping regulator feed, etc)? CustOutOfPlanCriteria YES Number 

3. What is the minimum pipe pressure experienced 
by the pipe? (psig) MinimumPressure YES Number 

Table 26: EGI System Reinforcement Questionnaire – Baseline Time Varying 

Outcome – All Time 

Questionnaire Prompt 

(Description) Variable Name Required? Description / Selection Options 

1. Provide any rationale or 
assumptions for all the numbers 
provided. 

Rationale YES 
Provide background information 
justifying selection of answers (Max 
10,000 characters) 

2. What is the pressure 
classification of the pipe? PipeClassification YES 

Dropdown List: 

1. High Pressure 

2. Low Pressure 

Table 27: EGI System Reinforcement Questionnaire – Outcome All Time 
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Outcome – Time Varying 

Questionnaire Prompt 

(Description) Variable Name Required? 
Description / 
Selection 
Options 

1. How many customers are at risk of 
an outage due to low pressure 
(pressure at or below minimum 
pipe pressure)? 

CustomersAtRiskAtLowPress YES Number 

2. How many customers are impacted 
outside of planning criteria 
(drooping regulator feed, etc)? 

CustOutOfPlanCrit YES Number 

3. What is the minimum pressure that 
will be experienced? (psig) MinimumPressure YES Number 

4. What is the expected incremental 
growth in demand for residential 
customers enabled by this 
investment? (customers /yr) 

ExpectedGrowthResidentialCustPerYear YES Number 

5. What is the expected incremental 
growth in demand for commercial 
customers enabled by this 
investment? (customers /yr) 

ExpectedGrowthCommercialCustPerYear YES Number 

6. What is the expected incremental 
growth in demand for apartment 
customers enabled by this 
investment? (customers /yr) 

ExpectedGrowthApartmentCustPerYear YES Number 

7. What is the expected incremental 
growth in demand for industrial 
customers enabled by this 
investment? (customers /yr) 

ExpectedGrowthIndustrialCustPerYear YES Number 

Table 28: EGI System Reinforcement Questionnaire – Outcome Time Varying 

System Parameters 

The following values are stored as system parameters and are applied to all Investments. These values may be updated 
by an administrator. 

Configurable Field Name Configurable Field Code Configured 
Value 

Units 
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Configurable Field Name Configurable Field Code Configured 
Value 

Units 

Table 29: EGI System Reinforcement System Parameters 
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4.2.6.2 Value Measure Outputs 
The EGI System Reinforcement Value Model outputs multiple Value Measures as shown below. 

Figure 15: EGI System Reinforcement Value Model 

4.2.6.3 Value Measure Calculation Details 
This section details the calculation of each of the Value Measure Output for the EGI System Reinforcement Model. 
Values provided in lookup tables are placeholders subjected to future validation. 

Intermediate Calculations 
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Final Outputs 

Public Safety Risk 

The value of Public Safety Risk is calculated by the System Reinforcement model as follows. 

The benefit value generated for the measure annually is equal to: 

Public Safety Risk calculated in value units. It is intended for use in a Value Function and the avoided risk is a positive 
contributor to Investment value. 

Financial Risk 

The value of Financial Risk calculated by the System Reinforcement model as follows: 

The benefit value generated for the measure annually is equal to: 

Financial Risk is calculated in value units. It is intended for use in a Value Function and the avoided risk is a positive 
contributor to Investment value. 

Revenue Impact (CA) 

Budget Savings OPEX (CA) 
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Growth Per Year 

Growth Per Year calculates the expected customer growth per year the system serves. It is calculated as: 

Growth Per Year is not intended to be used in the value function and is used for reporting/constraining purposes. 

Unacceptable Risk 

The Unacceptable Risk measure serves as a flag to notify when any of the risks exceed a level of tolerance defined by 
Enbridge. 

4.2.7 Employee and Contractor Safety Risk 
Employee and Contractor Safety Risk measures the risk of employee & contractor safety incidents that will be 
mitigated by the investment. The Unacceptable Risk measure serves as a flag to notify when the Employee and 
Contractor Safety Risk exceeds a level of tolerance defined by Enbridge. 

This is a risk matrix-based model. See Section 3 Risk Matrix for more details. 

4.2.7.1 Value Model Inputs 

Takes Inputs from: User Questionnaire System Parameters Investment Fields 

User Questionnaires 

The user is prompted to answer the following questionnaires for the Employee and Contractor Safety Risk Value 
Model. 

Baseline and Outcome – All Time 

Questionnaire Prompt 

(Description) 
Variable 

Name Required? Description / Selection Options 

1. Provide any rationale or assumptions for all 
the numbers provided. Rationale YES 

Provide background information 
justifying selection of answers 
(Max 10,000 characters) 

2. Please tell us your ideas for improvements to 
this value model (questions, dropdowns) or 
training, guidance, supporting data, etc. 

UserFeedback No Provide input, suggestions, (Max 
10,000 characters) 

Table 30: Employee and Contractor Safety Risk Questionnaire – Baseline and Outcome All Time 
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Baseline and Outcome – Time Varying 

Questionnaire Prompt 

(Description) Variable Name Required? Description / Selection 
Options 

    

          

     

  

     
 

    

 

 
 

 

   

      
 

 
 

   
    

        

 

           
 

    
 

 

 
    

 

    
 

       

Dropdown List: 

(1. What is the risk consequence? RiskConsequence YES 

Dropdown List: 
3. What is the frequency of the risk? RiskFrequency YES ( 

4. Override: if available, what is the annual 
frequency of this risk occurring? RiskFrequencyOverride NO Number 
(Events/Year) 

Table 31: Employee and Contractor Safety Risk Questionnaire – Baseline and Outcome Time Varying 

System Parameters 

The following values are stored as system parameters and are applied to all Investments. These values may be updated 
by an administrator. 

Configurable Field Name Configurable Field Code Configured 
Value 

Units 

Table 32: Employee and Contractor Safety Risk System Parameters 
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4.2.7.2 Value Measure Outputs 
The Employee and Contractor Safety Risk Value Model outputs multiple Value Measures as shown below. 

Figure 16: Employee and Contractor Safety Risk Value Model 

4.2.7.3 Value Measure Calculation Details 
This section details the calculation of each of the Value Measure Output for the Employee and Contractor Safety Risk 
Model. 

Intermediate Calculations 

Final Outputs 

Employee and Contractor Safety RiskBaseline 

Value of Employee and Contractor Safety Risks before the investment. 

Employee and Contractor Safety RiskOutcome 

Value of Employee and Contractor Safety Risks after the investment. 
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4.2.8 Employee Productivity 
Employee Productivity measures the financial benefits from increasing employee efficiency, whether overall or for a 
given task. (If additional labour hours are required after the investment, this should be captured as additional costs 
under the Financial Benefits and Costs Value Model.) 

4.2.8.1 Value Model Inputs 

Takes Inputs from: User Questionnaire System Parameters Investment Fields 

User Questionnaires 

The user is prompted to answer the following questionnaires for the Employee Productivity Value Model. 

Outcome – All Time 

Questionnaire Prompt 

(Description) 
Variable 

Name Required? Description / Selection Options 

1. Provide any rationale or assumptions for all 
the numbers provided. Rationale YES 

Provide background information 
justifying selection of answers 
(Max 10,000 characters) 

2. Please tell us your ideas for improvements to 
this value model (questions, dropdowns) or 
training, guidance, supporting data, etc. 

UserFeedback No Provide input, suggestions, (Max 
10,000 characters) 

Table 33: Employee Productivity Questionnaire – Outcome All Time 

Outcome - Time Varying 

Questionnaire Prompt 

(Description) 
Variable Name Required? Description / 

Selection Options Units 

1. How many employees will be 
impacted, following this 
investment? 

NumberEmployees YES Number 

2. For each employee, how many 
hours will be saved per year? HoursSaved YES Number 

hours / 
(employee * 

year) 
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Questionnaire Prompt 

(Description) 
Variable Name Required? Description / 

Selection Options Units 

3. What is the probability of this 
benefit being achieved? (%) BenefitProbability YES Percentage % 

Table 34: Employee Productivity Questionnaire – Outcome Time Varying 

System Parameters 

The following values are stored as system parameters and are applied to all Investments. These values may be updated 
by an administrator. 

Configurable Field Name Configurable Field Code Configured Value Units 

) 

Table 35: Employee Productivity System Parameters 

Probability of Repurposing captures the degree to which a person who no longer must perform certain tasks will be 
able to repurpose that time to perform other work that would otherwise have had to be staffed by someone else. This 
assumes that productivity improvements result in a much smaller bottom-line benefit, and this factor is an assumption 
to reflect that. 

4.2.8.2 Value Measure Outputs 
The Employee Productivity Value Model outputs two Value Measures: 

Figure 17: Employee Productivity Value Model 
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4.2.8.3 Value Measure Calculation Details 
This section details the calculation of each of the Value Measure Output for the Employee Productivity Model. 

Final Outputs 

Employee Productivity (CA) 

The benefit value for Employee Productivity is calculated as follows: 

This Value Measure is calculated in CA$. It is intended for use in a Value Function and is converted to Value Units as 
described in Section 4.1.1 - Value Measures and Units. 

Employee Productivity (US) 

The benefit value for Employee Productivity is calculated as follows: 

( 

This Value Measure is calculated in US$. It is not intended for use in the Value Function. 

4.2.9 Energy Efficiency 
Energy Efficiency evaluates investments that bring measurable financial benefits in the form of annual power savings 
and reduced CO2 emissions. The Energy Efficiency (CA) value measure calculates the financial benefit of the energy 
saved. Avoided Tonnes of GHG and Energy Savings Total are not used in the value function but are used for reporting 
and/or constraining. 

4.2.9.1 Value Model Inputs 

Takes Inputs from: User Questionnaire System Parameters Investment Fields 

User Questionnaires 

The user is prompted to answer the following questionnaires for the Energy Efficiency Value Model. 

Outcome – All Time 

Questionnaire Prompt 

(Description) Variable Name Required? Description / Selection 
Options Units 

1. Provide any rationale or 
assumptions for all the numbers 
provided. 

Rationale YES 

Provide background 
information justifying 
selection of answers (Max 
10,000 characters) 

2. What geographic region is this 
investment located in? AvoidedGHGRegion YES 

Dropdown List: 
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3. Please tell us your ideas for 
improvements to this value model 
(questions, dropdowns) or training, 
guidance, supporting data, etc. 

UserFeedback No Provide input, suggestions, 
(Max 10,000 characters) 

Table 36: Energy Efficiency Questionnaire – Outcome All Time 

Outcome – Time Varying 

Questionnaire Prompt 

(Description) Variable Name Required? 
Description / 
Selection 
Options 

Units 

1. What is the expected annual fuel gas 
power savings from this investment? Use 
negative numbers for additional 
consumption. (CA: GJ or US: MMBtu) 

PowerSavingsFuelGas YES Number GJ or 
MMBtu 

2. What is the expected annual electric power 
savings from this investment? Use negative 
numbers for additional consumption. 
(MWh) 

PowerSavingsElectric YES Number MWh 

3. What is the probability of this benefit 
being achieved? (%) BenefitProbability YES Percentage % 

Table 37: Energy Efficiency Questionnaire – Outcome Time Varying 
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Investment Configurable Fields 

The following values are investment configurable fields. The investment configurable field applies to all value models 
within the investment. 

Configurable Field Name Configurable Field Code Configured Value Units 

Unit Selection UnitSelection 

Dropdown List: 

1. CA$ (Metric) 

2. US$ (Imperial) 

Table 38: Energy Efficiency Investment Configurable Fields 

System Parameters 

The following values are stored as system parameters and are applied to all Investments. These values may be updated 
by an administrator. 

Configurable Field Name Configurable Field Code Configured 
Value 

Units 

Table 39: Energy Efficiency System Parameters 
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4.2.9.2 Value Measure Outputs 
The Energy Efficiency Value Model outputs multiple Value Measures as shown below. 

Figure 18: Energy Efficiency Value Model 

4.2.9.3 Value Measure Calculation Details 
This section details the calculation of each of the Value Measure Output for the Energy Efficiency Model. 

Intermediate Calculations 
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Final Outputs 

Avoided Tonnes of GHG 

Tonnes of GHG avoided. Used for reporting and constraining purposes. 

This Value Measure is not intended for use in the Value Function. 

Avoided Tons of GHG 

Tons of GHG avoided. Used for reporting and constraining purposes. 

This Value Measure is not intended for use in the Value Function. 

Energy Efficiency (CA) 

Monetary value of power savings. 

This Value Measure is calculated in CA$. It is intended for use in a Value Function and is converted to Value Units as 
described in Section 4.1.1 - Value Measures and Units. 

Energy Efficiency (US) 

Monetary value of power savings. 

This Value Measure is calculated in US$. It is not intended for use in the Value Function. 

Avoided GHG Emissions (CA) 

Monetary value of avoided GHG emissions. 
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This Value Measure is calculated in CA$. It is intended for use in a Value Function and is converted to Value Units as 
described in Section 4.1.1 - Value Measures and Units. 

Avoided GHG Emissions (US) 

Monetary value of avoided GHG emissions. 

This Value Measure is calculated in US$. It is not intended for use in the Value Function 

Energy Savings Total (MWh) 

The amount of MWh saved by the investment. 

This Value Measure is not intended for use in the Value Function. 

4.2.10 Enterprise General Risks 
Enterprise General Risks measures the mitigation of likely and worst-case risks by the investment. 

4.2.10.1 Value Model Inputs 

Takes Inputs from: User Questionnaire System Parameters 

User Questionnaires 

The user is prompted to answer the following questionnaires for the Enterprise General Risks Value Model. 

Baseline – All Time 

Questionnaire Prompt 

(Description) 
Variable 

Name Required? Description / Selection 
Options Units 

1. Provide any rationale or assumptions 
for all the numbers provided. Rationale YES 

Provide background 
information justifying 
selection of answers (Max 
10,000 characters) 
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Questionnaire Prompt 

(Description) 
Variable 

Name Required? Description / Selection 
Options Units 

2. Please tell us your ideas for 
improvements to this value model 
(questions, dropdowns) or training, 
guidance, supporting data, etc. 

UserFeedback No Provide input, suggestions, 
(Max 10,000 characters) 

Table 40: Enterprise General Risks Questionnaire – Baseline All Time 

Baseline – Time Varying 

Questionnaire Prompt 

(Description) Variable Name Required? Description / Selection 
Options Units 

1. What is the frequency of 
the most likely risk? LikelyRiskFrequency YES 

Dropdown List: 

2. Override: If available, what is 
the annual frequency of the 
most likely risk occurring? 
(Events/Year) 

LikelyRiskFrequencyOverrid 
e NO Number 

3. What is the consequence 
level of the most likely 
financial consequence? (Per 
Event) 

AssetLikelyFinancialConseq 
uence YES 

Dropdown List: 

(See Table 1: Consequence 
Scale in Value Units – all 
Value Measures) 

4. Override: If available, what is 
the precise dollar amount of 
the most likely financial 
consequence? (Investment 
Currency/ Event) 

AssetLikelyFinancialConseq 
uenceOverride NO Number $ 

5. What is the consequence 
level of the most likely 
public safety consequence? 
(Per Event) 

AssetLikelyPublicSafetyCon 
sequence YES 

Dropdown List: 

6. If known that more than 1 
member of the public may 
be harmed in the most likely 
case, please choose the type 
of harm above (using only 
consequence 1-5) and 
specify the number of 
people at risk. 

AssetLikelyPublicSafetyPeo 
pleHarmed No Number 
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Questionnaire Prompt 

(Description) Variable Name Required? Description / Selection 
Options Units 

7. What is the consequence 
level of the most likely 
employee or contractor 
safety consequence? (Per 
Event) 

AssetLikelyEmployeeContr 
actorSafetyConsequence YES 

Dropdown List: 

8. If known that more than 1 
employee or contractor may 
be harmed in the most likely 
case, please choose the type 
of harm above (using only 
consequence 1-5) and 
specify the number of 
people at risk. 

AssetLikelyEmployeeContra 
ctorPeopleHarmed No Number 

9. What is the consequence 
level of the most likely 
environmental 
consequence? (Per Event) 

AssetLikelyEnvironmentalC 
onsequence YES 

Dropdown List: 

10. Override: If available, what is 
the precise dollar amount of 
the most likely 
environmental 
consequence? (Investment 
Currency/Event) 

AssetLikelyEnvironmentalC 
onsequenceOverride NO Number $ 

11. What is the consequence 
level of the most likely 
reputational consequence? 
(Per Event) 

AssetLikelyReputationalCo 
nsequence YES 

Dropdown List: 

12. Override: If available, what is 
the precise dollar amount of 
the most likely reputational 
consequence? (Investment 
Currency/Event) 

AssetLikelyReputationalCon 
sequenceOverride NO Number $ 

13. What is the frequency of 
the worst-case risk? WorstRiskFrequency YES 

Dropdown List: 

14. Override: If available, what is 
the annual frequency of the 
worst-case risk occurring? 
(Events/Year) 

WorstRiskFrequencyOverrid 
e NO Number 
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Questionnaire Prompt 

(Description) Variable Name Required? Description / Selection 
Options Units 

15. What is the consequence 
level of the worst-case 
financial consequence? (Per 
Event) 

AssetWorstFinancialConse 
quence YES 

Dropdown List: 

16. Override: If available, what is 
the precise dollar amount of 
the worst-case financial 
consequence? (Investment 
Currency/Event) 

AssetWorstFinancialConseq 
uenceOverride NO Number $ 

17. What is the consequence 
level of the worst-case 
public safety consequence? 
(Per Event) 

AssetWorstPublicSafetyCo 
nsequence YES 

Dropdown List: 

18. If known that more than 1 
member of the public may 
be harmed in the worst-
case, please choose the type 
of harm above (using only 
consequence 1-5) and 
specify the number of 
people at risk. 

AssetWorstPublicSafetyPeo 
pleHarmed No Number 

19. What is the consequence 
level of the worst-case 
employee or contractor 
safety consequence? (Per 
Event) 

AssetWorstEmployeeContr 
actorSafetyConsequence YES 

Dropdown List: 

20. If known that more than 1 
employee or contractor may 
be harmed in the worst-
case, please choose the type 
of harm above (using only 
consequence 1-5) and 
specify the number of 
people at risk. 

AssetWorstEmployeeContr 
actorPeopleHarmed No Number 

21. What is the consequence 
level of the worst-case 
environmental 
consequence? (Per Event) 

AssetWorstEnvironmental 
Consequence YES 

Dropdown List: 
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Questionnaire Prompt 

(Description) Variable Name Required? Description / Selection 
Options Units 

22. Override: If available, what is 
the precise dollar amount of 
the worst-case 
environmental 
consequence? (Investment 
Currency/Event) 

AssetWorstEnvironmentalC 
onsequenceOverride NO Number $ 

23. What is the consequence 
level of the worst-case 
reputational consequence? 
(Per Event) 

AssetWorstReputationalCo 
nsequence YES 

Dropdown List: 

24. Override: If available, what is 
the precise dollar amount of 
the worst-case reputational 
consequence? (Investment 
Currency/Event) 

AssetWorstReputationalCo 
nsequenceOverride NO Number $ 

Table 41: Enterprise General Risks Questionnaire – Baseline Time Varying 

Fully Mitigated Risk Outcome – All Time 

Questionnaire Prompt 

(Description) Variable Name Required? Description / Selection Options 

1. Provide any rationale or 
assumptions for all the 
numbers provided. Rationale YES 

Provide background information 
justifying selection of answers (Max 
10,000 characters) 

2. What is the geographic region 
this investment is located in? 

AvoidedGHGRegionEG 
I YES 

Dropdown List: 
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Table 42: Enterprise General Risks Questionnaire – Fully Mitigated Risk Outcome All Time 

Fully Mitigated Risk Outcome – Time Varying 

Questionnaire Prompt 

(Description) Variable Name Required? Description / Selection 
Options 

1. What is the annual CAPEX cost 
avoidance amount anticipated from this 
investment (Investment Currency)? 

CAPEXCostAvoidance NO Number 

2. What is the annual OPEX cost avoidance 
amount anticipated from this 
investment (Investment Currency)? 

OPEXCostAvoidance NO Number 

3. What is the current leak severity? CurrentLeakSeverity NO 

Dropdown List: 
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4. Override: If available, what is the precise 
volume of commodity lost per leak? 
(scm) 

LeakSeverityOverride NO Number 

5. How many leaks per year of this severity 
are currently experienced? CurrentLeakFrequency NO Number 

6. How many leaks per year of this severity 
are expected after the investment? ExpectedLeakFrequency NO Number 

Table 43: Enterprise General Risks Questionnaire – Fully Mitigated Risk Outcome Time Varying 

Partially Mitigated Risk Outcome – All Time 

Questionnaire Prompt 

(Description) Variable Name Required? Description / Selection Options 

1. Provide any rationale or 
assumptions for all the 
numbers provided. Rationale YES 

Provide background information 
justifying selection of answers (Max 
10,000 characters) 

2. What is the geographic region 
this investment is located in? AvoidedGHGRegionEGI NO 

Dropdown List: 

Table 44: Enterprise General Risks Questionnaire – Outcome Override All Time 

Partially Mitigated Risk Outcome – Time Varying 

Questionnaire Prompt 

(Description) Variable Name Required? Description / Selection Options Units 

1. What is the annual CAPEX 
cost avoidance amount 
anticipated from this 

CAPEXCostAvoidance NO Number 

Value Framework Design Document March 2023  Version# 8.1  Page 95 



    

          

  

      

 
 

   

    

    
  

 

 
  

     

REDACTED  Filed: 2023-04-06, EB-2022-0200, Exhibit JT5.10, Attachment 1, Page 96 of 216

COPPERLEAF VALUE FRAMEWORK DESIGN DOCUMENT 

Questionnaire Prompt 

(Description) Variable Name Required? Description / Selection Options Units 

investment (Investment 
Currency)? 

2. What is the annual OPEX 
cost avoidance amount 
anticipated from this 
investment (Investment 
Currency)? 

OPEXCostAvoidance NO Number 

3. What is the current leak 
severity? CurrentLeakSeverity NO 

Dropdown List: 

4. Override: If available, 
what is the precise volume 
of commodity lost per 
leak? (scm) 

LeakSeverityOverride NO Number scm 
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Questionnaire Prompt 

(Description) Variable Name Required? Description / Selection Options Units 

5. How many leaks per year 
of this severity are 
currently experienced? 

CurrentLeakFrequency NO Number 

6. How many leaks per year 
of this severity are 
expected after the 
investment? 

ExpectedLeakFrequency NO Number 

7. What is the frequency of 
the most likely risk? LikelyRiskFrequency YES 

Dropdown List: 

) 

8. Override: If available, 
what is the annual 
frequency of the most 
likely risk occurring? 
(Events/Year) 

LikelyRiskFrequencyOverri 
de NO Number 

9. What is the consequence 
level of the most likely 
financial consequence? 
(Per Event) 

AssetLikelyFinancialConse 
quence NO 

Dropdown List: 

10. Override: If available, 
what is the precise dollar 
amount of the most likely 
financial consequence? 
(Investment 
Currency/Event) 

AssetLikelyFinancialConseq 
uenceOverride NO Number $ 

11. What is the consequence 
level of the most likely 
public safety event? (Per 
Event) 

AssetLikelyPublicSafetyCo 
nsequence YES 

Dropdown List: 

12. If known that more than 1 
member of the public may 
be harmed in the most 
likely case, please choose 
the type of harm above 
(using only consequence 
1-5) and specify the 
number of people at risk. 

AssetPublicSafetyPeopleHa 
rmed No Number 

13. What is the consequence 
level of the most likely 
employee or contractor 

AssetLikelyEmployeeContr 
actorSafetyConsequence YES 

Dropdown List: 
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Questionnaire Prompt 

(Description) Variable Name Required? Description / Selection Options Units 

safety consequence? (Per 
Event) 

14. If known that more than 1 
employee or contractor 
may be harmed in the 
most likely case, please 
choose the type of harm 
above (using only 
consequence 1-5) and 
specify the number of 
people at risk. 

AssetLikelyEmployeeContr 
actorPeopleHarmed No Number 

15. What is the consequence 
level of the most likely 
environmental 
consequence? (Per Event) 

AssetLikelyEnvironmental 
Consequence YES 

Dropdown List: 

16. Override: If available, 
what is the precise dollar 
amount of the most likely 
environmental 
consequence? (Investment 
Currency/Event) 

AssetLikelyEnvironmentalC 
onsequenceOverride NO Number $ 

17. What is the consequence 
level of the most likely 
reputational 
consequence? (Per Event) 

AssetLikelyReputationalCo 
nsequence YES 

Dropdown List: 

18. Override: If available, 
what is the precise dollar 
amount of the 
reputational 
consequence? (Investment 
Currency/Event) 

AssetLikelyReputationalCo 
nsequenceOverride NO Number $ 

19. What is the frequency of 
the worst-case risk? WorstRiskFrequency NO 

Dropdown List: 

20. Override: If available, 
what is the annual 
frequency of the worst-
case risk occurring? 
(Events/Year) 

WorstRiskFrequencyOverri 
de NO Number 

21. What is the consequence 
level of the worst-case 

AssetWorstFinancialConse 
quence YES Dropdown List: 
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Questionnaire Prompt 

(Description) Variable Name Required? Description / Selection Options Units 

financial consequence? 
(Per Event) 

22. Override: If available, 
what is the precise dollar 
amount of the worst-case 
financial consequence? 
(Investment 
Currency/Event) 

AssetWorstFinancialConse 
quenceOverride NO Number $ 

23. What is the consequence 
level of the worst-case 
public safety 
consequence? (Per Event) 

AssetWorstPublicSafetyCo 
nsequence YES 

Dropdown List: 

24. If known that more than 1 
member of the public may 
be harmed in the worst-
case, please choose the 
type of harm above (using 
only consequence 1-5) and 
specify the number of 
people at risk. 

AssetWorstPublicSafetyPe 
opleHarmed No Number 

25. What is the consequence 
level of the worst-case 
employee or contractor 
safety consequence? (Per 
Event) 

AssetWorstEmployeeCont 
ractorSafetyConsequence YES 

Dropdown List: 

26. If known that more than 1 
employee or contractor 
may be harmed in the 
worst-case, please choose 
the type of harm above 
(using only consequence 
1-5) and specify the 
number of people at risk. 

AssetWorstEmployeeContr 
actorPeopleHarmed No Number 

27. What is the consequence 
level of the worst-case 
environmental 
consequence? (Per Event) 

AssetWorstEnvironmental 
Consequence YES 

Dropdown List: 

28. Override: If available, 
what is the precise dollar 
amount of the worst-case 
environmental 

AssetWorstEnvironmental 
ConsequenceOverride NO Number $ 
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Questionnaire Prompt 

(Description) Variable Name Required? Description / Selection Options Units 

consequence? (Investment 
Currency/Event) 

29. What is the consequence 
level of the worst-case 
reputational 
consequence? (Per Event) 

AssetWorstReputationalC 
onsequence YES 

Dropdown List: 

30. Override: If available, 
what is the precise dollar 
amount of the worst-case 
reputational 
consequence? (Investment 
Currency/Event) 

AssetWorstReputationalCo 
nsequenceOverride NO Number $ 

Table 45: Enterprise General Risks Questionnaire – Partially Mitigated Risk Outcome Time Varying 

Investment Configurable Fields 

The following values are investment configurable fields. The investment configurable field applies to all value models 
within the investment. 

Configurable Field Name Configurable Field Code Configured Value Units 

Unit Selection UnitSelection 

Dropdown List: 

1. CA$ (Metric) 

2. US$ (Imperial) 

Table 46: Enterprise General Risks Investment Configurable Fields 

System Parameters 

The following values are stored as system parameters and are applied to all Investments. These values may be updated 
by an administrator. 

Configurable Field Name Configurable Field Code Configured 
Value Units 

Tonnes of CO2 equivalent per scm 

Value Framework Design Document March 2023  Version# 8.1  Page 100 



    

          

      

    

    

    

    

    

    

    

    

    

 
    

 
    

    

   

    

REDACTED  Filed: 2023-04-06, EB-2022-0200, Exhibit JT5.10, Attachment 1, Page 101 of 216

COPPERLEAF VALUE FRAMEWORK DESIGN DOCUMENT 

Configurable Field Name Configurable Field Code Configured 
Value Units 

Table 47: Enterprise General Risks System Parameters 
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4.2.10.2 Value Measure Outputs 
The Enterprise General Risks Value Model outputs the following value measures: 

Figure 19: Enterprise General Risks Loss Value Model 

4.2.10.3 Value Measure Calculation Details 
This section details the calculation of each of the Value Measure Output for the Enterprise General Risks Value Model. 
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4.2.11 4.2.11 Environmental Risk and Remediation 
Environmental Risk and Remediation measures the risks of environmental incidents requiring remediation that are 
mitigated by the investment. The Unacceptable Risk measure serves as a flag to notify when the Environmental Risk 
and Remediation exceeds a level of tolerance defined by Enbridge. 

This is a risk matrix-based model. See Section 3 Risk Matrix for more details. 

4.2.11.1 Value Model Inputs 

Takes Inputs from: User Questionnaire System Parameters Investment Fields 

User Questionnaires 

The user is prompted to answer the following questionnaires for the Environmental Risk and Remediation Value 
Model. 

Baseline and Outcome – All Time 

Questionnaire Prompt 

(Description) 
Variable 

Name Required? Description / Selection Options 

1. Provide any rationale or assumptions for all 
the numbers provided. Rationale YES 

Provide background information 
justifying selection of answers 
(Max 10,000 characters) 

2. Please tell us your ideas for improvements to 
this value model (questions, dropdowns) or 
training, guidance, supporting data, etc. 

UserFeedback No Provide input, suggestions, (Max 
10,000 characters) 

Table 48: Environmental Risk and Remediation Questionnaire – Baseline and Outcome All Time 
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Baseline and Outcome – Time Varying 

Questionnaire Prompt 

(Description) 
Variable Name Required? Description / Selection 

Options 

1. What is the risk consequence? EnvironmentalRiskConsequence YES 

Dropdown List: 

) 

2. Override: if available, what is the 
dollar value of the risk 
consequence? (Investment 
Currency) 

RiskConsequenceOverride NO $ 

3. What is the frequency of the 
risk? RiskFrequency YES 

Dropdown List: 

( 

4. Override: if available, what is the 
annual frequency of this risk 
occurring? (Events/Year) 

RiskFrequencyOverride NO Number 

Table 49: Environmental Risk and Remediation Questionnaire – Baseline and Outcome 

Investment Configurable Fields 

The following values are investment configurable fields. The investment configurable field applies to all value models 
within the investment. 

Configurable Field Name Configurable Field Code Configured Value Units 

Unit Selection UnitSelection 

Dropdown List: 

1. CA$ (Metric) 

2. US$ (Imperial) 

Table 50: Environmental Risk and Remediation Investment Configurable Fields 

System Parameters 

The following values are stored as system parameters and are applied to all Investments. These values may be updated 
by an administrator. 

Configurable Field Name Configurable Field Code Configured 
Value 

Units 

Table 51: Environmental Risk and Remediation System Parameters 
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4.2.11.2 Value Measure Outputs 
The Environmental Risk and Remediation Value Model outputs multiple Value Measures as shown below. 

Figure 20: Environmental Risk and Remediation Value Model 

4.2.11.3 Value Measure Calculation Details 
This section details the calculation of each of the Value Measure Output for the Environmental Risk and Remediation 
Model. 

Final Outputs 

Environmental Risk and RemediationBaseline 

Value of Environmental Risk and Remediations before the investment. 

Environmental Risk and RemediationOutcome 

Value of Environmental Risk and Remediations after the investment. 

Unacceptable Risk 

The Unacceptable Risk measure serves as a flag to notify when the Environmental Risk and Remediation exceeds a level 
of tolerance defined by Enbridge. 
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4.2.12 External Risks Investment 
External Risks Investment uses quantitative risk outputs (business case outputs) from 

The Unacceptable Risk measure serves as a flag to notify when the External Risks Investments exceeds a level of 
tolerance defined by Enbridge. 

4.2.12.1 Value Model Inputs 
The model will use IBM SPSS and Excel investment information to import a time series of risk values. This value model 
also uses system parameters that define Enbridge’s risk tolerances. 

Baseline and Outcome – All Time 

Questionnaire Prompt 

(Description) 
Variable 

Name Required? Description / Selection Options 

1. Provide any rationale or assumptions for all 
the numbers provided. Rationale YES 

Provide background information 
justifying selection of answers 
(Max 10,000 characters) 

2. Please tell us your ideas for improvements to 
this value model (questions, dropdowns) or 
training, guidance, supporting data, etc. 

UserFeedback No Provide input, suggestions, (Max 
10,000 characters) 

Table 52: External Risks – Investment Questionnaire – Baseline and Outcome All Time 

Baseline – Time Varying 

Questionnaire Prompt 

(Description) Variable Name Required? Description / Selection 
Options 

1. What is the annual Risk 
Frequency? (Events/Year) ERRiskFrequency YES Number 

2. What is the Employee and 
Contractor Safety Risk? 
(Investment Currency/Event) 

EREmployeeContractorSafetyRisk NO Number 

3. What is the Environmental Risk 
and Remediation? (Investment 
Currency/Event) 

EREnvironmentalRisk NO Number 

4. What is the Financial Risk? 
(Investment Currency/Event) ERFinancialRisk NO Number 

5. What is the Operational Risk? 
(Investment Currency/Event) EROperationalRisk NO Number 

6. What is the Public Safety Risk? 
(Investment Currency/Event) ERPublicSafetyRisk NO Number 
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Questionnaire Prompt 

(Description) Variable Name Required? Description / Selection 
Options 

7. What is the Reputational Risk? 
(Investment Currency/Event) ERReputationalRisk NO Number 

8. What is the Operational 
Disruption Risk (Gas)? 
(Investment Currency/Event) 

EROperationalDisruptionRiskGas NO Number 

9. 

10. What is the Gas Storage 
Reliability risk? (Investment 
Currency/Event) 

ERGasStorageReliability NO Number 

11. What is the Societal Risk? 
(Investment Currency/Event) ERSocietalRisk NO Number 

12. What is the Individual Risk? 
(Investment Currency/Event) ERIndividualRisk NO Number 

Table 53: External Risks – Investment Questionnaire – Baseline Time Varying 

Outcome – Time Varying 

Questionnaire Prompt 

(Description) Variable Name Required? 
Description / 
Selection 
Options 

1. What is the annual Risk Frequency? 
(Events/Year) ERRiskFrequency YES Number 

2. What is the Employee and Contractor 
Safety Risk? (Investment 
Currency/Event) 

EREmployeeContractorRisk NO Number 

3. What is the Environmental Risk and 
Remediation? (Investment 
Currency/Event) 

EREnvironmentalRisk NO Number 

4. What is the Financial Risk? (Investment 
Currency/Event) ERFinancialRisk NO Number 

5. What is the Operational Risk? 
(Investment Currency/Event) EROperationalRisk NO Number 

6. What is the Public Safety Risk? 
(Investment Currency/Event) ERPublicSafetyRisk NO Number 

7. What is the Reputational Risk? 
(Investment Currency/Event) ERReputationalRisk NO Number 

8. What is the Operational Disruption Risk 
(Gas)? (Investment Currency/Event) EROperationalDisruptionRiskGas NO Number 
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Questionnaire Prompt 

(Description) Variable Name Required? 
Description / 
Selection 
Options 

9. 

10. What is the Gas Storage Reliability risk? 
(Investment Currency/Event) ERGasStorageReliability NO Number 

11. What is the Societal Risk? (Investment 
Currency/Event) ERSocietalRisk NO Number 

12. What is the Individual Risk? (Investment 
Currency/Event) ERIndividualRisk NO Number 

13. What is the CAPEX Budget Savings of 
the investment? (Investment 
Currency/Event) 

ERBudgetSavingsCAPEX NO Number 

14. What is the OPEX Budget Savings of the 
investment? (Investment 
Currency/Event) 

ERBudgetSavingsOPEX NO Number 

15. What is the CAPEX Cost Avoidance of 
the investment? (Investment 
Currency/Event) 

ERCostAvoidanceCAPEX NO Number 

16. What is the OPEX Cost Avoidance of the 
investment? (Investment 
Currency/Event) 

ERCostAvoidanceOPEX NO Number 

17. What is the Revenue Impact of the 
investment? (Investment 
Currency/Event) 

ERRevenueImpact NO Number 

18. What is the Energy Efficiency of the 
investment? (Investment 
Currency/Event) 

EREnergyEfficiency NO Number 

19. What are the Avoided GHG Emissions 
savings of the investment? (Investment 
Currency/Event) 

ERAvoidedGHGEmissions NO Number 

Table 54: External Risks – Investment Questionnaire – Outcome Time Varying 

Investment Configurable Fields 

The following values are investment configurable fields. The investment configurable field applies to all value models 
within the investment. 

Configurable Field Name Configurable Field Code Configured Value Units 

Unit Selection UnitSelection 

Dropdown List: 

1. CA$ (Metric) 

2. US$ (Imperial) 

Table 55: External Risks – Investment - Investment Configurable Fields 
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System Parameters 

The following values are stored as system parameters and are applied to all Investments. These values may be updated 
by an administrator. 

Configurable Field Name Configurable Field Code Configured Value Units 

Table 56: External Risks - Investment System Parameters 
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4.2.12.2 Value Measure Outputs 
The External Risks Investment Value Model outputs multiple Value Measures as shown below. 

Value Framework Design Document March 2023  Version# 8.1  Page 112 



    

          

      

  
         

 

  

    

 

  

  

    

 

  

  

 

 

  

REDACTED  Filed: 2023-04-06, EB-2022-0200, Exhibit JT5.10, Attachment 1, Page 113 of 216

COPPERLEAF VALUE FRAMEWORK DESIGN DOCUMENT 

Figure 21: External Risks Investment - Value Model 

4.2.12.3 Value Measure Calculation Details 
Calculations will be performed through an external software and loaded into C55 through spreadsheet loaders. 

Intermediate Calculations 

Final Outputs 

Employee and Contractor Safety Risk 

Environmental Risk and Remediation 

Financial Risk 
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Operational Risk 

Public Safety Risk 

Reputational Risk 

Individual Risk 

Societal Risk 

Operational Disruption Risk (Gas) (CA) 

Operational Disruption Risk (Gas) (US) 
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Gas Storage Reliability (CA) 

Gas Storage Reliability (US) 

Budget Savings CAPEX (CA) 

Budget Savings CAPEX (US) 

Budget Savings OPEX (CA) 

Budget Savings OPEX (US) 

Cost Avoidance CAPEX (CA) 

Cost Avoidance CAPEX (US) 
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Cost Avoidance OPEX (CA) 

Cost Avoidance OPEX (US) 

Revenue Impact (CA) 

Revenue Impact (US) 

Energy Efficiency (CA) 

Energy Efficiency (US) 

Avoided GHG Emissions (CA) 

Avoided GHG Emissions (US) 
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Unacceptable Risk 

The Unacceptable Risk measure serves as a flag to notify when any of the risks exceed a level of tolerance defined by 
Enbridge. 

4.2.13 Financial Benefits and Costs 
Financial Benefits and Costs measures the measurable financial benefits or costs to the organization in the form of 
annual CAPEX and OPEX cost savings/increases, cost avoidances or revenue impacts (i.e. would result in a budget 
decrease/increase). 

The Value Measures for the Financial Benefits & Cost model have the following definitions: 

Cost Avoidance: 

Any action that avoids having to incur costs in the future (these costs are unbudgeted/not planned) and can 
include both avoidance of CAPEX and OPEX. Cost avoidance measures are never reflected in financial 
statements or the annual budget. They are only reflected in instances where a proposed action is not 
implemented, thus resulting in a cost increase. 

Budget Savings: 

Budget Savings measures the net savings from budget impacts i.e. (Cost savings – Cost increases). This is not 
the Investment Cost. Budget impacts need to change the bottom line and are reflected in financial statements 
and the annual budget: 
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• Cost Increases: Any action that results in a tangible financial cost that increases current spending, 
investment, or debt levels. 

• Cost Savings: Any action that results in a tangible financial benefit that lowers current spending, 
investment, or debt levels. 

Revenue Impact: 

Impacts (increases or decreases) to the total amount of gross income generated by Enbridge’s primary 
operations. Revenue represents the total income earned before expenses are deducted. 

If the investment does not impact one of the above value measures, enter 0 for the corresponding question in the 
questionnaire. 

4.2.13.1 Value Model Inputs 

Takes Inputs from: User Questionnaire System Parameters Investment Fields 

User Questionnaires 

The user is prompted to answer the following questionnaires for the Financial Benefits and Costs Value Model. 

Outcome – All Time 

Questionnaire Prompt 

(Description) 
Variable 

Name Required? Description / Selection Options 

1. Provide any rationale or assumptions for all 
the numbers provided. Rationale YES 

Provide background information 
justifying selection of answers 
(Max 10,000 characters) 

2. Please tell us your ideas for improvements to 
this value model (questions, dropdowns) or 
training, guidance, supporting data, etc. 

UserFeedback No Provide input, suggestions, (Max 
10,000 characters) 

Table 57: Financial Benefits and Costs Questionnaire – Outcome All Time 

Outcome – Time Varying 

Questionnaire Prompt 

(Description) Variable Name Required? Description / 
Selection Options 

1. What are the annual CAPEX budget savings 
anticipated from this investment (Investment 
Currency)? 

CAPEXBudgetSavings YES Number 

2. What is the annual CAPEX budget increase 
anticipated from this investment (Investment 
Currency)? 

CAPEXBudgetIncrease YES Number 

3. What are the annual OPEX budget savings 
anticipated from this investment (Investment 
Currency)? 

OPEXBudgetSavings YES Number 
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Questionnaire Prompt 

(Description) Variable Name Required? Description / 
Selection Options 

4. What is the annual OPEX budget increase 
anticipated from this investment (Investment 
Currency)? 

OPEXBudgetIncrease YES Number 

5. What is the annual CAPEX cost avoidance amount 
anticipated from this investment (Investment 
Currency)? 

CAPEXCostAvoidance YES Number 

6. What is the annual OPEX cost avoidance amount 
anticipated from this investment (Investment 
Currency)? 

OPEXCostAvoidance YES Number 

7. What is the annual revenue increase anticipated 
from this project (Investment Currency)? RevenueIncrease YES Number 

8. What is the annual revenue decrease anticipated 
from this project (Investment Currency)? RevenueDecrease YES Number 

9. What is the probability of this benefit being 
achieved? (%) BenefitProbability YES Number 

Table 58: Financial Benefits and Costs Questionnaire – Outcome Time Varying 

Investment Configurable Fields 

The following values are investment configurable fields. The investment configurable field applies to all value models 
within the investment. 

Configurable Field Name Configurable Field Code Configured Value Units 

Unit Selection UnitSelection 

Dropdown List: 

1. CA$ (Metric) 

2. US$ (Imperial) 

Table 59: Financial Benefits and Costs Investment Configurable Fields 

System Parameters 

The following values are stored as system parameters and are applied to all Investments. These values may be updated 
by an administrator. 

Configurable Field Name Configurable Field Code Configured Value Units 

    

          

  

    
  

 
     

      
    

 
     

  

     

  
   

     

  

          
   

      

  

 

 

    

 

            
 

      

    

   Table 60: Financial Benefits and Costs System Parameters 
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4.2.13.2 Value Measure Outputs 
The Financial Benefits and Costs Value Model outputs multiple Value Measures as shown below. 

Figure 22: Financial Benefits and Costs Value Model 

4.2.13.3 Value Measure Calculation Details 
This section details the calculation of each of the Value Measure Output for the Financial Benefits and Costs Model. 

Final Outputs 

Budget Savings CAPEX (CA) 

This Value Measure is calculated in CA$. It is intended for use in a Value Function and is converted to Value Units as 
described in Section 4.1.1 - Value Measures and Units. 

Budget Savings CAPEX (US) 
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This Value Measure is calculated in US$. It is not intended for use in the Value Function. 

Budget Savings OPEX (CA) 

This Value Measure is calculated in CA$. It is intended for use in a Value Function and is converted to Value Units as 
described in Section 4.1.1 - Value Measures and Units. 

Budget Savings OPEX (US) 

This Value Measure is calculated in US$. It is not intended for use in the Value Function. 

Cost Avoidance CAPEX (CA) 

This Value Measure is calculated in CA$. It is intended for use in a Value Function and is converted to Value Units as 
described in Section 4.1.1 - Value Measures and Units. 

Cost Avoidance CAPEX (US) 

This Value Measure is calculated in US$. It is not intended for use in the Value Function. 

Cost Avoidance OPEX (CA) 

This Value Measure is calculated in CA$. It is intended for use in a Value Function and is converted to Value Units as 
described in Section 4.1.1 - Value Measures and Units. 

Cost Avoidance OPEX (US) 

This Value Measure is calculated in US$. It is not intended for use in the Value Function. 
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Revenue Impact (CA) 

This Value Measure is calculated in CA$. It is intended for use in a Value Function and is converted to Value Units as 
described in Section 4.1.1 - Value Measures and Units. 

Revenue Impact (US) 

This Value Measure is calculated in US$. It is not intended for use in the Value Function. 

4.2.14 Financial Risk 
Financial Risk measures the mitigation of any potential financial risks such as financial losses due to damage of 
company or public assets (i.e. office equipment, pressure control valves, vehicles, public property), including 
emergency costs to quickly bring an asset back in to service (e.g.: an emergency install of a generator to restore power, 
installation of small parts, contractor time to hot-shot parts to site, etc.) if the investment is not completed. For 
example, if the failure of a pressure relief valve causes the destruction of a pipeline or vessel, there would be a financial 
risk associated with that failure whose consequence is valued at the cost of repair or replacement. The Unacceptable 
Risk measure serves as a flag to notify when the Financial Risk exceeds a level of tolerance defined by Enbridge. 

This is a risk matrix-based model. See Section 3 Risk Matrix for more details. 

4.2.14.1 Value Model Inputs 

Takes Inputs from: User Questionnaire System Parameters Investment Fields 

User Questionnaires 

The user is prompted to answer the following questionnaires for the Financial Risk Value Model. 

Baseline and Outcome – All Time 

Questionnaire Prompt 

(Description) 
Variable 

Name Required? Description / Selection Options 

1. Provide any rationale or assumptions for all 
the numbers provided. Rationale YES 

Provide background information 
justifying selection of answers 
(Max 10,000 characters) 

2. Please tell us your ideas for improvements to 
this value model (questions, dropdowns) or 
training, guidance, supporting data, etc. 

UserFeedback No Provide input, suggestions, (Max 
10,000 characters) 
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Table 61: Financial Risk Questionnaire – Baseline and Outcome All Time 

Baseline and Outcome – Time Varying 

Questionnaire Prompt 

(Description) 
Variable Name Required? Description / Selection 

Options 

1. What is the risk consequence? FinancialRiskConsequence YES 

Dropdown List: 

2. Override: if available, what is 
the dollar value of the risk 
consequence? (Investment 
Currency) 

RiskConsequenceOverride NO $ 

3. What is the frequency of the 
risk? RiskFrequency YES 

Dropdown List: 

4. Override: if available, what is 
the annual frequency of this 
risk occurring? (Events/Year) 

RiskFrequencyOverride NO Number 

Table 62: Financial Risk Questionnaire – Baseline and Outcome Time Varying 

Investment Configurable Fields 

The following values are investment configurable fields. The investment configurable field applies to all value models 
within the investment. 

Configurable Field Name Configurable Field Code Configured Value Units 

Unit Selection UnitSelection 

Dropdown List: 

1. CA$ (Metric) 

2. US$ (Imperial) 

Table 63: Financial Risk Investment Configurable Fields 

System Parameters 

The following values are stored as system parameters and are applied to all Investments. These values may be updated 
by an administrator. 

Configurable Field Name Configurable Field Code Configured Value Units 

    

          

      

      

 
   

 

  

 

 

 

 
    

    
 

 

    

      

  

          
   

      

  

 

 

     

 

            
 

      

    

    

  Table 64: Financial Risk System Parameters 
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4.2.14.2 Value Measure Outputs 
The Financial Risk Value Model outputs multiple Value Measures as shown below. 

Figure 23: Financial Risk Value Model 

4.2.14.3 Value Measure Calculation Details 
This section details the calculation of each of the Value Measure Output for the Financial Risk Model. 

Intermediate Calculations 

RiskConsequence 

Final Outputs 

Financial RiskBaseline 

Value of Financial Risks before the investment. 

Financial RiskOutcome 

Value of Financial Risks after the investment. 

Unacceptable Risk 

The Unacceptable Risk measure serves as a flag to notify when the Financial Risk exceeds a level of tolerance 
defined by Enbridge. 
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4.2.15 Gas Storage Reliability 
Gas Storage Reliability measures the financial benefits of investments that increase the reliability of gas storage assets 
to prevent supply interruptions. The benefit achieved by the investment is dependent on the usage of the gas storage 
assets and failure duration. The Unacceptable Risk measure serves as a flag to notify when the Gas Storage Reliability 
exceeds a level of tolerance defined by Enbridge. 

4.2.15.1 Value Model Inputs 

Takes Inputs from: User Questionnaire System Parameters Investment Fields 

User Questionnaires 

The user is prompted to answer the following questionnaires for the Gas Storage Reliability Value Model. 

Baseline and Outcome – All Time 

Questionnaire Prompt 

(Description) 
Variable Name Required? 

Description / 
Selection 
Options 

Units 

1. Provide any rationale 
or assumptions for all 
the numbers provided. 

Rationale YES 

Provide 
background 
information 
justifying 
selection of 
answers (Max 
10,000 
characters) 

2. If known, what is the 
average Spot Market 
Price? If unanswered, 
the calculation will use 
the system default 
value. (Investment 
Currency/GJ) 

AvgSpotMarketPriceOverride NO Number $/GJ 

3. If known, what is the 
average Price Escalator 
Factor? If unanswered, 
the calculation will use 
the system default 
value. (CA: CA$/GJ/scm 
US: US$/GJ/MMscf) 

PriceEscalatorFactorOverride NO Number CA$/GJ/scm or 
US$/GJ/MMscf 
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Questionnaire Prompt 

(Description) 
Variable Name Required? 

Description / 
Selection 
Options 

Units 

4. Please tell us your ideas 
for improvements to 
this value model 
(questions, dropdowns) 
or training, guidance, 
supporting data, etc. 

UserFeedback No 

Provide input, 
suggestions, 
(Max 10,000 
characters) 

Table 65: Gas Storage Reliability Questionnaire – Baseline and Outcome All Time 

Baseline and Outcome – Time Varying 

Questionnaire Prompt 

(Description) Variable Name Required? Description / 
Selection Options Units 

1. What is the frequency of this 
asset failing? RiskFrequency YES 

Dropdown List: 

2. If available, what is the 
annual frequency of this 
asset failing? (Events/Year) 

RiskFrequencyOverride NO Number 

3. What is the expected gas 
short fall if the failure occurs 
during injection? (CA: scm or 
US: MMscf) 

ExpectedGasShortFallInjection YES 
Number 

scm or 
MMscf 

4. What is the expected gas 
short fall if the failure occurs 
during withdrawal? (CA: scm 
or US: MMscf) 

ExpectedGasShortFallWithdrawl YES Number scm or 
MMscf 

5. What are the chances the 
failure would occur during 
withdrawl? (%) 

ProbabilityDuringWithdrawl YES Number % 

6. What is Nominal daily 
shortfall? (CA: scm or US: 
MMscf) 

NominalDailyLoss YES Number 
scm / day 
or MMscf 

/ day 

Table 66: Gas Storage Reliability Questionnaire – Baseline & Outcome Time Varying 
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Investment Configurable Fields 

The following values are investment configurable fields. The investment configurable field applies to all value models 
within the investment. 

Configurable Field Name Configurable Field Code Configured Value Units 

Unit Selection UnitSelection 

Dropdown List: 

1. CA$ (Metric) 

2. US$ (Imperial) 

Table 67: Gas Storage Reliability Investment Configurable Fields 

System Parameters 

The following values are stored as system parameters and are applied to all Investments. These values may be updated 
by an administrator. 

Configurable Field Name Configurable Field Code Configured 
Value Units 

Table 68: Gas Storage Reliability System Parameters 

4.2.15.2 Value Measure Outputs 
The Gas Storage Reliability Value Model outputs multiple Value Measures as shown below. 

Figure 24: Gas Storage Reliability Value Model 
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4.2.15.3 Value Measure Calculation Details 
This section details the calculation of each of the Value Measure Output for the Gas Storage Reliability Model. 

Intermediate Calculations 

Final Outputs 

Gas Storage ReliabilityBaseline (CA) 

Gas Storage ReliabilityOutcome (CA) 
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Gas Storage ReliabilityBaseline (US) 

Gas Storage ReliabilityOutcome (US) 

Unacceptable Risk 

The Unacceptable Risk measure serves as a flag to notify when the Gas Storage Reliability exceeds a level of tolerance 
defined by Enbridge. 

4.2.16 GHG Emissions 
GHG Emissions captures the environmental benefit of the reduction of GHG Emissions. The GHG Emissions Value 
Model outputs two Value Measures: Avoided GHG Emissions and Avoided Tonnes of GHG. Avoided Tonnes of GHG is a 
service measure used for constraining and reporting, it is not included in the value function. 

4.2.16.1 Value Model Inputs 

Takes Inputs from: User Questionnaire System Parameters Investment Fields 

User Questionnaires 

The user is prompted to answer the following questionnaires for the GHG Emissions Value Model. 

Outcome – All Time 

Questionnaire Prompt 

(Description) Variable Name Required? Description / Selection Options 

1. Provide any rationale or assumptions 
for all the numbers provided. Rationale YES Provide background 

information justifying selection 
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Questionnaire Prompt 

(Description) Variable Name Required? Description / Selection Options 

of answers (Max 10,000 
characters) 

2. What is the geographic region this 
investment is located in? AvoidedGHGRegion YES 

Dropdown List: 
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Questionnaire Prompt 

(Description) Variable Name Required? Description / Selection Options 

    

          

  

     

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

    
  

  
  

     
   

     

3. Please tell us your ideas for 
improvements to this value model Provide input, suggestions, UserFeedback No(questions, dropdowns) or training, (Max 10,000 characters) 
guidance, supporting data, etc. 

Table 69: GHG Emissions Questionnaire – Outcome All Time 
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Outcome – Time Varying 

Questionnaire Prompt 

(Description) 
Variable Name Required? 

Description / 
Selection 
Options 

Units 

1. What is the quantity of CO2 
emissions that will be reduced 
each year from fuel gas savings? 
Added emissions should be 
entered as a negative value. (CA: 
Tonnes, US: Tons) 

CO2ReductionFuelGas YES Number Tonnes 
or Tons 

2. What is the quantity of CO2 
emissions that will be reduced 
each year from electricity 
savings? Added emissions should 
be entered as a negative value. 
(CA: Tonnes, US: Tons) 

CO2ReductionElectricity YES Number Tonnes 
or Tons 

3. What is the probability of this 
benefit being achieved? (%) BenefitProbability YES Number % 

Table 70: GHG Emissions Questionnaire – Outcome Time Varying 

Investment Configurable Fields 

The following values are investment configurable fields. The investment configurable field applies to all value models 
within the investment. 

Configurable Field Name Configurable Field Code Configured Value Units 

Unit Selection UnitSelection 

Dropdown List: 

1. CA$ (Metric) 

2. US$ (Imperial) 

Table 71: GHG Emissions Investment Configurable Fields 

System Parameters 

The following values are stored as system parameters and are applied to all Investments. These values may be updated 
by an administrator. 

Configurable Field Name Configurable Field Code Configured Value Units 
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  Table 72: GHG Emissions System Parameters 
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4.2.16.2 Value Measure Outputs 
The GHG Emissions Value Model outputs multiple Value Measures as shown below. 

Figure 25: GHG Emissions Value Model 

4.2.16.3 Value Measure Calculation Details 
This section details the calculation of each of the Value Measure Output for the GHG Emissions Model. 

Intermediate Calculations 

Final Outputs 

Avoided Tonnes of GHG 

Tonnes of GHG avoided. Used for reporting and constraining purposes. 

This Value Measure is not intended for use in the Value Function. 

Avoided Tons of GHG 

Tons of GHG avoided. Used for reporting and constraining purposes. 

This Value Measure is not intended for use in the Value Function. 
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Avoided GHG Emissions (CA) 

Monetary value of reducing CO2 greenhouse gas emissions. The CO2 Value of Region is dependent on the user’s 
selection of geographic region that the investment is targeting. 
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This Value Measure is calculated in CA$. It is intended for use in a Value Function and is converted to Value Units as 
described in Section 4.1.1 - Value Measures and Units. 

Avoided GHG Emissions (US) 

Monetary value of reducing CO2 greenhouse gas emissions. The CO2 Value of Region is dependent on the user’s 
selection of geographic region that the investment is targeting. 

This Value Measure is calculated in US$. It is not intended for use in the Value Function. 

4.2.17 GTM Asset Sustainment 

4.2.17.1 Value Model Inputs 
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Questionnaire Prompt 

(Description) 
Variable Name Required? 

Description / Selection 
Options 

Units 
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Questionnaire Prompt 

(Description) 
Variable Name Required? 

Description / Selection 
Options 

Units 

Table 73: GTM Asset Sustainment Questionnaire – Baseline All Time 

Questionnaire Prompt 

(Description) 
Variable Name Required? 

Description / Selection 
Options 

Units 
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Questionnaire Prompt 

(Description) 
Variable Name Required? 

Description / Selection 
Options 

Units 
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Questionnaire Prompt 

(Description) 
Variable Name Required? 

Description / Selection 
Options 

Units 

Table 74: GTM Asset Sustainment Questionnaire – Baseline Time Varying 
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Questionnaire Prompt 

(Description) 
Variable Name Required? 

Description / Selection 
Options 

Units 

Table 75: GTM Asset Sustainment Questionnaire – Fully Mitigated Risk Outcome All Time 

Questionnaire Prompt 

(Description) 
Variable Name 

Description / 
Required? 

Selection Options 
Units 

Table 76: GTM Asset Sustainment Questionnaire – Fully Mitigated Risk Outcome Time Varying 

Questionnaire Prompt 

(Description) 

Variable 
Name 

Description / 
Required? 

Selection Options 
Units 

Table 77: GTM Asset Sustainment Questionnaire – Partially Mitigated Risk Outcome All Time 
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Questionnaire Prompt 

(Description) 
Variable Name Required? 

Description / Selection 
Options 

Units 
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Questionnaire Prompt 

(Description) 
Variable Name Required? 

Description / Selection 
Options 

Units 
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Questionnaire Prompt 

(Description) 
Variable Name Required? 

Description / Selection 
Options 

Units 

Table 78: GTM Asset Sustainment Questionnaire – Partially Mitigated Risk Outcome Time Varying 

Configurable Field Name Configurable Field Code Configured Value Units 

Table 79: GTM Asset Sustainment Investment Configurable Fields 

Configurable Field 
Name 

Configurable Field Code Configured Value Units 
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Configurable Field 
Name 

Configurable Field Code Configured Value Units 

Table 80: GTM Asset Sustainment System Parameters 

4.2.17.2 Value Measure Outputs 

Figure 26: GTM Asset Sustainment Value Model 
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4.2.17.3 Value Measure Calculation Details 
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4.2.18 IT and Facilities Capacity Risk 

IT and Facilities Capacity Risk measures the mitigation of risk that the organization would not be capable of continued 
delivery of services at acceptable levels following a disruptive incident. The IT and Facilities Capacity Risk Value Model 
captures the IT and Facilities Capacity Risk that is mitigated by the investment. 

The Unacceptable Risk measure serves as a flag to notify when the IT and Facilities Capacity Risk exceeds a level of 
tolerance defined by Enbridge. 

4.2.18.1 Value Model Inputs 

Takes Inputs from: User Questionnaire System Parameters Investment Fields 

User Questionnaires 

The user is prompted to answer the following questionnaires for the IT and Facilities Capacity Risk Value Model. 

Baseline and Outcome – All Time 

Questionnaire Prompt 

(Description) 

Variable 
Name 

Required? Description / Selection Options 

1. Provide any rationale or assumptions for all 
the numbers provided. 

Rationale YES 
Provide background information 
justifying selection of answers 
(Max 10,000 characters) 
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Questionnaire Prompt 

(Description) 
Variable 

Name Required? Description / Selection Options 

2. Please tell us your ideas for improvements to 
this value model (questions, dropdowns) or 
training, guidance, supporting data, etc. 

UserFeedback No Provide input, suggestions, (Max 
10,000 characters) 

Table 81: IT and Facilities Capacity Risk Questionnaire – Baseline and Outcome All Time 

Baseline and Outcome – Time Varying 

Questionnaire Prompt 

(Description) Variable Name Required? Description / Selection 
Options Units 

1. How many employees would 
be affected by the event that 
this project is designed to 
avoid? 

EmployeesAffected YES Number 

2. What would be the impact 
on each employee? EmployeeImpactLevel YES 

Dropdown List: 

3. What is the probability that 
the event will occur? (%) EmployeeImpactProbability YES Number % 

4. What is the amount of time it 
would take the business to 
recover from the event? 
(hours) 

TimeToRecover YES Number hours 

Table 82: IT and Facilities Capacity Risk Questionnaire – Baseline and Outcome Time Varying 

System Parameters 

The following values are stored as system parameters and are applied to all Investments. These values may be updated 
by an administrator. 

Configurable Field Name Configurable Field Code Configured 
Value 

Units 

Employee Productivity Value EmployeeProductivityValue 293,400 CA$ /year 
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Configurable Field Name Configurable Field Code Configured 
Value 

Units 

Table 83: IT and Facilities Capacity Risk System Parameters 

4.2.18.2 Value Measure Outputs 
The IT and Facilities Capacity Risk Value Model outputs one Value Measure as shown below. 

Figure 27: IT and Facilities Capacity Risk Value Model 

4.2.18.3 Value Measure Calculation Details 
This section details the calculation of each of the Value Measure Output for the IT and Facilities Capacity Risk Model. 

Intermediate Calculations 

Final Outputs 

IT and Facilities Capacity Risk 

Monetary value (negative) of the potential unintended disruption to employees during the execution of the 
investment. 

This Value Measure is calculated in Value Units. It is intended for use in a Value Function. 

Unacceptable Risk 

The Unacceptable Risk measure serves as a flag to notify when the IT and Facilities Capacity Risk exceeds a level of 
tolerance defined by Enbridge. 
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4.2.19 LP Asset Sustainment 

. 

4.2.19.1 Value Model Inputs 

Questionnaire Prompt 

(Description) 
Variable Name Required? Description / Selection Options 
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Questionnaire Prompt 

(Description) 
Variable Name Required? Description / Selection Options 
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Questionnaire Prompt 

(Description) 
Variable Name Required? Description / Selection Options 
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Questionnaire Prompt 

(Description) 
Variable Name Required? Description / Selection Options 
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Questionnaire Prompt 

(Description) 
Variable Name Required? Description / Selection Options 

Table 84: LP Asset Sustainment Questionnaire – Baseline All Time 

Questionnaire Prompt 

(Description) 
Variable Name 

Required 
? 

Description / Selection 
Options 

Units 
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Questionnaire Prompt 

(Description) 
Variable Name 

Required 
? 

Description / Selection 
Options 

Units 
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Questionnaire Prompt 

(Description) 
Variable Name 

Required 
? 

Description / Selection 
Options 

Units 
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Questionnaire Prompt 

(Description) 
Variable Name 

Required 
? 

Description / Selection 
Options 

Units 

Table 85: LP Asset Sustainment Questionnaire – Baseline Time Varying 

Questionnaire Prompt 

(Description) 
Variable Name Required? 

Description / 
Selection Options 

Units 

Table 86: LP Asset Sustainment Questionnaire – Fully Mitigated Risk Outcome All Time 
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Questionnaire Prompt 

(Description) 
Variable Name Required? 

Description / 
Selection Options 

Units 

Table 87: LP Asset Sustainment Questionnaire – Partially Mitigated Risk Outcome All Time 

Questionnaire Prompt 

(Description) 
Variable Name Required? 

Description / Selection 
Options 

Units 
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Questionnaire Prompt 

(Description) 
Variable Name Required? 

Description / Selection 
Options 

Units 
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Questionnaire Prompt 

(Description) 
Variable Name Required? 

Description / Selection 
Options 

Units 
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Questionnaire Prompt 

(Description) 
Variable Name Required? 

Description / Selection 
Options 

Units 

Table 88: LP Asset Sustainment Questionnaire – Partially Mitigated Risk Outcome Time Varying 

. 
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Configurable Field Name Configurable Field Code Configured Value Units 

Table 89: LP Asset Sustainment Investment Configurable Fields 

Configurable Field Name Configurable Field Code 
Configured 

Value 
Units 

Table 90: LP Asset Sustainment System Parameters 
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4.2.19.2 Value Measure Outputs 

Figure 28: LP Asset Sustainment Value Model 

4.2.19.3 Value Measure Calculation Details 
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4.2.20 LP System Optimization 

4.2.20.1 Value Model Inputs 
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Questionnaire Prompt 

(Description) 
Variable Name Required? Description / Selection Options Units 
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Questionnaire Prompt 

(Description) 
Variable Name Required? Description / Selection Options Units 
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Questionnaire Prompt 

(Description) 
Variable Name Required? Description / Selection Options Units 
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Questionnaire Prompt 

(Description) 
Variable Name Required? Description / Selection Options Units 

Table 91: LP System Optimization Questionnaire – Outcome All Time 

Questionnaire Prompt 

(Description) 
Variable Name Required? 

Description / 
Selection 
Options 

Units 
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Questionnaire Prompt 

(Description) 
Variable Name Required? 

Description / 
Selection 
Options 

Units 

Table 92: LP System Optimization Questionnaire – Outcome Time Varying 

. 

Configurable Field Name Configurable Field Code Configured Value Units 

Table 93: LP System Optimization System Parameters 
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4.2.20.2 Value Measure Outputs 

Figure 29: LP System Optimization Value Model 

4.2.20.3 Value Measure Calculation Details 
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. 

4.2.21 LP Throughput Impact Risk 

4.2.21.1 Value Model Inputs 

Questionnaire Prompt 

(Description) 
Variable Name Required? Description / Selection Options 
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Questionnaire Prompt 

(Description) 
Variable Name Required? Description / Selection Options 
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Questionnaire Prompt 

(Description) 
Variable Name Required? Description / Selection Options 
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Questionnaire Prompt 

(Description) 
Variable Name Required? Description / Selection Options 
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Questionnaire Prompt 

(Description) 
Variable Name Required? Description / Selection Options 

Table 94: LP Throughput Impact Risk Questionnaire – Baseline All Time 

Questionnaire Prompt 

(Description) 
Variable Name 

Require 
d? 

Description / Selection 
Options 

Units 
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Questionnaire Prompt 

(Description) 
Variable Name 

Require 
d? 

Description / Selection 
Options 

Units 

Table 95: LP Throughput Impact Risk Questionnaire – Baseline Time Varying 

Questionnaire Prompt 

(Description) 
Variable Name Required? 

Description / 
Selection Options 

Units 

Table 96: LP Throughput Impact Risk Questionnaire – Fully Mitigated Risk Outcome All Time 

Questionnaire Prompt 

(Description) 
Variable Name Required? 

Description / 
Selection Options 

Units 

Table 97: LP Throughput Impact Risk Questionnaire – Partially Mitigated Risk Outcome All Time 
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Questionnaire Prompt 

(Description) 
Variable Name Required? 

Description / Selection 
Options 

Units 

ear 

Table 98: LP Throughput Impact Risk Questionnaire – Partially Mitigated Risk Outcome Time Varying 
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Configurable Field Name Configurable Field Code Configured Value Units 

Table 99: LP Throughput Impact Risk Investment Configurable Fields 

. 

Configurable Field Name Configurable Field Code 
Configured 

Value 
Units 

Table 100: LP Throughput Impact Risk System Parameters 
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4.2.21.2 Value Measure Outputs 

Figure 30: LP Throughput Impact Risk Value Model 

4.2.21.3 Value Measure Calculation Details 
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4.2.22 Obsolescence Risk 

Obsolescence Risk evaluates investments that mitigate the risk of Software/Application, Hardware, and Asset 
performance/operability/reliability shortfalls, as well as reduced employee productivity due to obsolescence and lack 
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of support (e.g. Expiring Support Agreements, high cost contract parts supply, retrofits and partial upgrades, costs to 
reverse engineer obsolete parts, sourcing spare parts from within, and sourcing spare parts from industry). The 
Unacceptable Risk measure serves as a flag to notify when the Obsolescence Risk exceeds a level of tolerance 
defined by Enbridge. 

4.2.22.1 Value Model Inputs 

Takes Inputs from: User Questionnaire System Parameters 

User Questionnaires 

The user is prompted to answer the following questionnaires for the Obsolescence Risk Value Model. 

Baseline – All Time 

Questionnaire Prompt 

(Description) 
Variable Name Required? Description / Selection Options 

1. Provide any rationale or 
assumptions for all the 
numbers provided. 

Rationale YES 
Provide background information 
justifying selection of answers (Max 
10,000 characters) 

2. Please tell us your ideas 
for improvements to this 
value model (questions, 
dropdowns) or training, 
guidance, supporting data, 
etc. 

UserFeedback No Provide input, suggestions, (Max 
10,000 characters) 

Table 101: Obsolescence Risk Questionnaire – Baseline All Time 

Baseline – Time Varying 

Questionnaire Prompt 

(Description) 
Variable Name Required? Description / Selection Options 

1. What are the additional 
annual costs required to 
maintain or sustain the 
Asset or Software because 
it is obsolete? (Investment 
Currency/Year) 

AdditionalMaintainSustain 
Cost YES Number 

2. How many additional 
employee hours are 
required per year for this 
Asset or Software during 
normal operation because 
it is obsolete? 
(Hours/Year) 

AdditionalEmployeeHours YES Number 
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3. What are the additional 
annual operating costs to 
Enbridge due to reduced 
performance of the Asset 
or Software because it is 
obsolete (e.g. a pump only 
supplying 80% of possible 
throughput)? (Investment 
Currency/Year) 

OperationalDegradationCos 
t NO Number 

4. What is the frequency of a 
regulatory or compliance 
fine because the Asset or 
Software is obsolete? 
Leave blank for one-time 
fines. (Fines/Year) 

ComplianceFrequency NO Number 

5. If applicable, what is the 
cost of the regulatory or 
compliance fine? 
(Investment 
Currency/Fine) 

ComplianceCost NO Number 

6. What is the failure 
frequency of the Asset or 
Software if it is not 
replaced? 

AssetSoftwareFailureFrequ 
ency YES 

Dropdown List: 

7. Override: If available, what 
is the annual failure 
frequency of the Asset or 
Software if it is not 
replaced? (Events/Year) 

AssetSoftwareFailureFrequ 
encyOverride NO Number 

8. After a failure, what is the 
additional gross margin 
impact (i.e. extended cost 
of outage) incurred 
because the Asset or 
Software is obsolete? 
(Investment 
Currency/Event) 

GrossMarginImpactObsolet 
eCost NO Number 
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9. After a failure, how many 
additional employee hours 
are required to fix the 
Asset or Software because 
it is obsolete? 
(Hours/Event) 

EmployeeHoursToFix NO Number 

10. After a failure, how many 
additional employee 
productivity hours are lost 
during the downtime of 
the Asset or Software 
because it is obsolete? 
(Hours/Event) 

AdditionalEmployeeProduct 
ivityHours NO Number 

Table 102: Obsolescence Risk Questionnaire – Baseline Time Varying 

Investment Configurable Fields 

The following values are investment configurable fields. The investment configurable field applies to all value models 
within the investment. 

Configurable Field Name Configurable Field Code Configured Value Units 

Unit Selection UnitSelection 

Dropdown List: 

1. CA$ (Metric) 

2. US$ (Imperial) 

Table 103: Obsolescence Risk Investment Configurable Fields 

System Parameters 

The following values are stored as system parameters and are applied to all Investments.  These values may be updated 
by an administrator. 

Configurable Field 
Name 

Configurable Field Code Configured Value Units 

Table 104: Obsolescence Risk System Parameters 
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4.2.22.2 Value Measure Outputs 
The Obsolescence Risk Value Model outputs multiple Value Measures: 

Figure 31: Obsolescence Risk Value Model 

4.2.22.3 Value Measure Calculation Details 
This section details the calculation of each of the Value Measure Output for the Obsolescence Risk Model. 

Intermediate Calculations 

Final Outputs 

Financial Risk 

This Value Measure is calculated in Value Units. It is intended for use in a Value Function. 

Operational Risk 
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This Value Measure is calculated in Value Units. It is intended for use in a Value Function. 

Reputational Risk 

This Value Measure is calculated in Value Units. It is intended for use in a Value Function. 

Unacceptable Risk 

The Unacceptable Risk measure serves as a flag to notify when the Obsolescence Risk exceeds a level of tolerance 
defined by Enbridge. 

4.2.23 Operational Risk 
Operational Risk measures the mitigation of the risk of disruptive incidents preventing Enbridge to operate or serve its 
customers. If a Risk Medium model is already being used by the investment to calculate operational disruption risk, this 
model should not be used. The Unacceptable Risk measure serves as a flag to notify when the Operational Risk exceeds 
a level of tolerance defined by Enbridge. 

This is a risk matrix-based model. See Section 3 Risk Matrix for more details. 

4.2.23.1 Value Model Inputs 

Takes Inputs from: User Questionnaire System Parameters Investment Fields 
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User Questionnaires 

The user is prompted to answer the following questionnaires for the Operational Risk Value Model. 

Baseline and Outcome – All Time 

Questionnaire Prompt 

(Description) 
Variable 

Name Required? Description / Selection Options 

1. Provide any rationale or assumptions for all 
the numbers provided. Rationale YES 

Provide background information 
justifying selection of answers 
(Max 10,000 characters) 

2. Please tell us your ideas for improvements to 
this value model (questions, dropdowns) or 
training, guidance, supporting data, etc. 

UserFeedback No Provide input, suggestions, (Max 
10,000 characters) 

Table 105: Operational Risk Questionnaire – Baseline and Outcome All Time 

Baseline and Outcome – Time Varying 

Questionnaire Prompt 

(Description) Variable Name Required? Description / Selection 
Options 

1. What is the risk consequence? RiskConsequence YES 

Dropdown List: 

2. If available, what is the dollar 
value of the risk consequence? 
(Investment Currency) 

RiskConsequenceOverride NO $ 

3. What is the frequency of the 
risk? RiskFrequency YES 

Dropdown List: 

4. If available, what is the annual 
frequency of this risk occurring? 
(Events/Year) 

RiskFrequencyOverride NO Number 

Table 106: Operational Risk Questionnaire – Baseline and Outcome Time Varying 

Investment Configurable Fields 

The following values are investment configurable fields. The investment configurable field applies to all value models 
within the investment. 

Configurable Field Name Configurable Field Code Configured Value Units 

Unit Selection UnitSelection 

Dropdown List: 

1. CA$ (Metric) 

2. US$ (Imperial) 

Table 107: Operational Risk Investment Configurable Fields 
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System Parameters 

The following values are stored as system parameters and are applied to all Investments. These values may be updated 
by an administrator. 

Configurable Field Name Configurable Field Code Configured 
Value 

Units 

    

          

 

            
 

    
 

 

    

    

    

  
       

    

  
       

 

 

 
 

 

 

   

  

  

  

Table 108: Operational Risk System Parameters 

4.2.23.2 Value Measure Outputs 
The Operational Risk Value Model outputs multiple Value Measures: 

Figure 32: Operational Risk Value Model 

4.2.23.3 Value Measure Calculation Details 
This section details the calculation of each of the Value Measure Output for the Operational Risk Model. 

Intermediate Calculations 

Final Outputs 

Operational RiskBaseline 
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Operational RiskOutcome 

Unacceptable Risk 

The Unacceptable Risk measure serves as a flag to notify when the Operational Risk exceeds a level of tolerance 
defined by Enbridge. 

4.2.24 Public Safety Risk 
Public Safety Risk measures the mitigation of the risk of public safety incidents by the investment. The Unacceptable 
Risk measure serves as a flag to notify when the Public Safety Risk exceeds a level of tolerance defined by Enbridge. 

This is a risk matrix-based model. See Section 3 Risk Matrix for more details. 

4.2.24.1 Value Model Inputs 

Takes Inputs from: User Questionnaire System Parameters Investment Fields 

User Questionnaires 

The user is prompted to answer the following questionnaires for the Public Safety Risk Value Model. 

Baseline and Outcome – All Time 

Questionnaire Prompt 

(Description) 
Variable 

Name Required? Description / Selection Options 

1. Provide any rationale or assumptions for all 
the numbers provided. Rationale YES 

Provide background information 
justifying selection of answers 
(Max 10,000 characters) 

2. Please tell us your ideas for improvements to 
this value model (questions, dropdowns) or 
training, guidance, supporting data, etc. 

UserFeedback No Provide input, suggestions, (Max 
10,000 characters) 

Table 109: Public Safety Risk Questionnaire – Baseline and Outcome All Time 

Baseline and Outcome – Time Varying 

Value Framework Design Document March 2023  Version# 8.1  Page 188 



REDACTED  Filed: 2023-04-06, EB-2022-0200, Exhibit JT5.10, Attachment 1, Page 189 of 216

COPPERLEAF VALUE FRAMEWORK DESIGN DOCUMENT 

Questionnaire Prompt 

(Description) 
Variable Name Required? Description / Selection 

Options 

1. What is the risk consequence? RiskConsequence YES 

Dropdown List: 

2. If known that more than 1 member of the 
public may be harmed, please choose the 
type of harm above (using only 
consequence 1-5) and specify the number 
of people at risk of that harm. 

PeopleHarmed No Number 

3. What is the frequency of the risk? RiskFrequency YES 
Dropdown List: 

( 

4. If available, what is the annual frequency of 
this risk occurring? (Events/Year) RiskFrequencyOverride NO Number 

Table 110: Public Safety Risk Questionnaire – Baseline and Outcome Time Varying 

System Parameters 

The following values are stored as system parameters and are applied to all Investments. These values may be updated 
by an administrator. 

Configurable Field Name Configurable Field Code Configured Value Units 

Table 111: Public Safety Risk System Parameters 

    

          

  

 
    

 

    

 

 
 

  
   

  
  

 

   

      
 

 
 

   
    

      

 

            
 

      

    

    

     

  
        

    

4.2.24.2 Value Measure Outputs 
The Public Safety Risk Value Model outputs multiple Value Measures as shown below. 

Figure 33: Public Safety Risk Value Model 
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4.2.24.3 Value Measure Calculation Details 
This section details the calculation of each of the Value Measure Output for the Public Safety Risk Model. 

Intermediate Calculations 

Final Outputs 

Public Safety RiskBaseline 

Value of Public Safety Risks before the investment. 

Public Safety RiskOutcome 

Value of Public Safety Risks after the investment. 

Unacceptable Risk 

The Unacceptable Risk measure serves as a flag to notify when the Public Safety Risk exceeds a level of tolerance 
defined by Enbridge. 

4.2.25 Reputational Risk 
Reputational Risk measures the mitigation of the risk of incidents that would be perceived poorly by customers, the 
media, and stakeholders. The risk of receiving compliance or regulatory fines is also captured by Reputational Risk. The 
Unacceptable Risk measure serves as a flag to notify when the Reputational Risk exceeds a level of tolerance defined by 
Enbridge. 

This is a risk matrix-based model. See Section 3 Risk Matrix for more details. 

4.2.25.1 Value Model Inputs 

Takes Inputs from: User Questionnaire System Parameters Investment Fields 
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User Questionnaires 

The user is prompted to answer the following questionnaires for the Reputational Risk Value Model. 

Baseline and Outcome – All Time 

Questionnaire Prompt 

(Description) 
Variable Name Required? Description / Selection 

Options 

1. Provide any rationale or 
assumptions for all the 
numbers provided. 

Rationale YES 

Provide background 
information justifying 
selection of answers (Max 
10,000 characters) 

2. Please tell us your ideas for 
improvements to this value 
model (questions, dropdowns) 
or training, guidance, 
supporting data, etc. 

UserFeedback No 
Provide input, 
suggestions, (Max 10,000 
characters) 

Table 112: Reputational Risk Questionnaire – Baseline and Outcome All Time 

Baseline and Outcome – Time Varying 

Questionnaire Prompt 

(Description) Variable Name Required? Description / Selection 
Options 

1. What is the risk consequence? RiskConsequence YES 

Dropdown List: 

2. If available, what is the dollar value 
of the risk consequence? 
(Investment Currency) 

RiskConsequenceOverride NO $ 

3. What is the frequency of the risk? RiskFrequency YES 
Dropdown List: 

4. If available, what is the annual 
frequency of this risk occurring? 
(Events/Year) 

RiskFrequencyOverride NO Number 

Table 113: Reputational Risk Questionnaire – Baseline and Outcome Time Varying 

Investment Configurable Fields 

The following values are investment configurable fields. The investment configurable field applies to all value models 
within the investment. 

Configurable Field Name Configurable Field Code Configured Value Units 

Unit Selection UnitSelection 

Dropdown List: 

1. CA$ (Metric) 

2. US$ (Imperial) 
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Table 114: Reputational Risk Investment Configurable Fields 

System Parameters 

The following values are stored as system parameters and are applied to all Investments. These values may be updated 
by an administrator. 

Configurable Field Name Configurable Field Code Configured 
Value 

Units 

Table 115: Reputational Risk System Parameters 

    

          

  

 

            
 

    
 

 

 
    

    
 

   

  
      

   

  
       

 

 

              
 

 

   

   

  

4.2.25.2 Value Measure Outputs 
The Reputational Risk Value Model outputs multiple Value Measures: 

Figure 34: Reputational Risk Value Model 

4.2.25.3 Value Measure Calculation Details 
This section details the calculation of each of the Value Measure Output for the Reputational Risk Model. 

Intermediate Calculations 

Risk Consequence 

The Risk Consequence is calculated using the methodology for all risk value measures described in 3.4 Risk Value 
Measure Calculations. 

RiskFrequency 

IF RiskFrequencyOverride = NULL 

THEN RiskFrequency 

ELSE RiskFrequencyOverride 
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Final Outputs 

Reputational RiskBaseline 

Value of Reputational Risks before the investment. 

Reputational RiskOutcome 

Value of Reputational Risks after the investment. 

Unacceptable Risk 

The Unacceptable Risk measure serves as a flag to notify when the Reputational Risk exceeds a level of tolerance 
defined by Enbridge. 

Investment Cost (Prescribed) 
The Investment Cost Value Model is a prescribed model used to calculate the total costs of an investment as well as 
the budget impacts to the Maintenance CAPEX, Enhancement CAPEX, and Growth CAPEX. If the Investment 
configurable field, Unit Selection, is set to CA$ (Metric) the forecast should only be entered in Canadian dollars. If Unit 
Selection is set to US$ (Imperial), the forecast should only be entered in American dollars as a resource. 

4.3.1 Value Model Inputs 
The inputs to the Investment Cost are the forecast cost of each Investment/Project Alternative and the investment 
configurable fields Capital Type and Units Selection. The Investment Cost Value Model does not use any user 
questionnaire inputs. 

Investment Configurable Fields 

The following values are investment configurable fields. The investment configurable field applies to all value models 
within the investment. The investment configurable fields can be defaulted by investment type. EGI investment 
templates will only have Investment Cost Subtracts Contributions selected by default. 

Configurable Field Name Configurable Field Code Configured Value Units 

Unit Selection UnitSelection 

Dropdown List: 

1. CA$ (Metric) 

2. US$ (Imperial) 

Investment Cost Includes 
Dismantlement InvestmentCostIncludesDismantlement 

Checkbox: 

1. Yes 

2. No 
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Configurable Field Name Configurable Field Code Configured Value Units 

Investment Cost Includes 
Contributions InvestmentCostIncludesContributions 

Checkbox: 

1. Yes 

2. No 

Table 116: Investment Cost Investment Configurable Fields 

4.3.2 Value Measure Outputs 
The Investment Cost Value Model outputs multiple value measures as shown below. 
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Figure 35: Investment Cost Value Model 

4.3.3 Value Measure Calculation Details 
Base CAPEX O (CA) 

The Base CAPEX O (CA) Value Measure is equal to the total monthly spend for the Investment Alternative under the 
account type Base CAPEX O. The Base CAPEX O monthly spend is summed regardless of the alternative capital type 
(Enhancement, Maintenance, or Growth). 

This Value Measure is not intended to be used in the Value Function as it duplicates value already considered in the 
Total Investment Cost Value Measure and is not converted to Value Units. 

This Value Measure is intended for use as a portfolio optimization constraint and for reporting purposes. 

Base CAPEX O (US) 

The Base CAPEX O (US) Value Measure is equal to the total monthly spend for the Investment Alternative under the 
account type Base CAPEX O. The Base CAPEX O monthly spend is summed regardless of the alternative capital type 
(Enhancement, Maintenance, or Growth). 

This Value Measure is not intended to be used in the Value Function as it duplicates value already considered in the 
Total Investment Cost Value Measure and is not converted to Value Units. 

This Value Measure is intended for use as a portfolio optimization constraint and for reporting purposes. 
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Net Total CAPEX O (CA) 

The Net Total CAPEX O (CA) Value Measure is equal to the total monthly spend for the Investment Alternative under 
the account types Base CAPEX O or Dismantlement. The total monthly spend for the Investment Alternative under the 
account type Contributions is subtracted from this amount. 

This Value Measure is not intended to be used in the Value Function as it duplicates value already considered in the 
Total Investment Cost Value Measure and is not converted to Value Units. 

This Value Measure is intended for use as a portfolio optimization constraint and for reporting purposes. 

Net Total CAPEX O (US) 

The Net Total CAPEX O (US) Value Measure is equal to the total monthly spend for the Investment Alternative under 
the account types Base CAPEX O or Dismantlement. The total monthly spend for the Investment Alternative under the 
account type Contributions is subtracted from this amount. 

This Value Measure is not intended to be used in the Value Function as it duplicates value already considered in the 
Total Investment Cost Value Measure and is not converted to Value Units. 

This Value Measure is intended for use as a portfolio optimization constraint and for reporting purposes. 

Net Total CAPEX O Growth (CA) 

The Net Total CAPEX O Growth (CA) Value Measure is equal to the total monthly spend for the Investment Alternative 
under the account types Base CAPEX O or Dismantlement. The total monthly spend for the Investment Alternative 
under the account type Contributions is subtracted from this amount. This value measure is only calculated when the 
alternative capital type is set to Growth. 

This Value Measure is not intended to be used in the Value Function as it duplicates value already considered in the 
Total Investment Cost Value Measure and is not converted to Value Units. 

This Value Measure is intended for use as a portfolio optimization constraint and for reporting purposes. 

Net Total CAPEX O Growth (US) 

The Net Total CAPEX O Growth (US) Value Measure is equal to the total monthly spend for the Investment Alternative 
under the account types Base CAPEX O or Dismantlement. The total monthly spend for the Investment Alternative 
under the account type Contributions is subtracted from this amount. This value measure is only calculated when the 
alternative capital type is set to Growth. 
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This Value Measure is not intended to be used in the Value Function as it duplicates value already considered in the 
Total Investment Cost Value Measure and is not converted to Value Units. 

This Value Measure is intended for use as a portfolio optimization constraint and for reporting purposes. 

Net Total CAPEX O Maintenance (CA) 

The Net Total CAPEX O Maintenance (CA) Value Measure is equal to the total monthly spend for the Investment 
Alternative under the account types Base CAPEX O or Dismantlement. The total monthly spend for the Investment 
Alternative under the account type Contributions is subtracted from this amount. This value measure is only calculated 
when the alternative capital type is set to Maintenance. 

This Value Measure is not intended to be used in the Value Function as it duplicates value already considered in the 
Total Investment Cost Value Measure and is not converted to Value Units. 

This Value Measure is intended for use as a portfolio optimization constraint and for reporting purposes. 

Net Total CAPEX O Maintenance (US) 

The Net Total CAPEX O Maintenance (US) Value Measure is equal to the total monthly spend for the Investment 
Alternative under the account types Base CAPEX O or Dismantlement. The total monthly spend for the Investment 
Alternative under the account type Contributions is subtracted from this amount. This value measure is only calculated 
when the alternative capital type is set to Maintenance. 

This Value Measure is not intended to be used in the Value Function as it duplicates value already considered in the 
Total Investment Cost Value Measure and is not converted to Value Units. 

This Value Measure is intended for use as a portfolio optimization constraint and for reporting purposes. 

Net Total CAPEX O Enhancement (CA) 

The Net Total CAPEX O Enhancement (CA) Value Measure is equal to the total monthly spend for the Investment 
Alternative under the account types Base CAPEX O or Dismantlement. The total monthly spend for the Investment 
Alternative under the account type Contributions is subtracted from this amount. This value measure is only calculated 
when the alternative capital type is set to Enhancement. 

This Value Measure is not intended to be used in the Value Function as it duplicates value already considered in the 
Total Investment Cost Value Measure and is not converted to Value Units. 

This Value Measure is intended for use as a portfolio optimization constraint and for reporting purposes. 
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Net Total CAPEX O Enhancement (US) 

The Net Total CAPEX O Enhancement (US) Value Measure is equal to the total monthly spend for the Investment 
Alternative under the account types Base CAPEX O or Dismantlement. The total monthly spend for the Investment 
Alternative under the account type Contributions is subtracted from this amount. This value measure is only calculated 
when the alternative capital type is set to Enhancement. 

This Value Measure is not intended to be used in the Value Function as it duplicates value already considered in the 
Total Investment Cost Value Measure and is not converted to Value Units. 

This Value Measure is intended for use as a portfolio optimization constraint and for reporting purposes. 

Net Base CAPEX O (CA) 

The Net Base CAPEX O (CA) Value Measure is equal to the total monthly spend for the Investment Alternative under 
the account type Base CAPEX O. The total monthly spend for the Investment Alternative under the account type 
Contributions is subtracted from this amount. 

This Value Measure is not intended to be used in the Value Function as it duplicates value already considered in the 
Total Investment Cost Value Measure and is not converted to Value Units. 

This Value Measure is intended for use as a portfolio optimization constraint and for reporting purposes. 

Net Base CAPEX O (US) 

The Net Base CAPEX O (US) Value Measure is equal to the total monthly spend for the Investment Alternative under 
the account type Base CAPEX O. The total monthly spend for the Investment Alternative under the account type 
Contributions is subtracted from this amount. 

This Value Measure is not intended to be used in the Value Function as it duplicates value already considered in the 
Total Investment Cost Value Measure and is not converted to Value Units. 

This Value Measure is intended for use as a portfolio optimization constraint and for reporting purposes. 

Net Base CAPEX O Growth (CA) 

The Net Base CAPEX O Growth (CA) Value Measure is equal to the total monthly spend for the Investment Alternative 
under the account type Base CAPEX O minus the total monthly spend under the account type Contributions for 
alternatives with the capital type Growth. 
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This Value Measure is not intended to be used in the Value Function as it duplicates value already considered in the 
Total Investment Cost Value Measure and is not converted to Value Units. 

This Value Measure is intended for use as a portfolio optimization constraint and for reporting purposes. 

Net Base CAPEX O Growth (US) 

The Net Base CAPEX O Growth (US) Value Measure is equal to the total monthly spend for the Investment Alternative 
under the account type Base CAPEX O minus the total monthly spend under the account type Contributions for 
alternatives with the capital type Growth. 

This Value Measure is not intended to be used in the Value Function as it duplicates value already considered in the 
Total Investment Cost Value Measure and is not converted to Value Units. 

This Value Measure is intended for use as a portfolio optimization constraint and for reporting purposes. 

Net Base CAPEX O Maintenance (CA) 

The Net Base CAPEX O Maintenance (CA) Value Measure is equal to the total monthly spend for the Investment 
Alternative under the account type Base CAPEX O minus the total monthly spend under the account type Contributions 
for alternatives with the capital type Maintenance. 

This Value Measure is not intended to be used in the Value Function as it duplicates value already considered in the 
Total Investment Cost Value Measure and is not converted to Value Units. 

This Value Measure is intended for use as a portfolio optimization constraint and for reporting purposes. 

Net Base CAPEX O Maintenance (US) 

The Net Base CAPEX O Maintenance (US) Value Measure is equal to the total monthly spend for the Investment 
Alternative under the account type Base CAPEX O minus the total monthly spend under the account type Contributions 
for alternatives with the capital type Maintenance. 

This Value Measure is not intended to be used in the Value Function as it duplicates value already considered in the 
Total Investment Cost Value Measure and is not converted to Value Units. 

This Value Measure is intended for use as a portfolio optimization constraint and for reporting purposes. 

Net Base CAPEX O Enhancement (CA) 
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The Net Base CAPEX O Enhancement (CA) Value Measure is equal to the total monthly spend for the Investment 
Alternative under the account type Base CAPEX O minus the total monthly spend under the account type Contributions 
for alternatives with the capital type Enhancement. 

This Value Measure is not intended to be used in the Value Function as it duplicates value already considered in the 
Total Investment Cost Value Measure and is not converted to Value Units. 

This Value Measure is intended for use as a portfolio optimization constraint and for reporting purposes. 

Net Base CAPEX O Enhancement (US) 

The Net Base CAPEX O Enhancement (US) Value Measure is equal to the total monthly spend for the Investment 
Alternative under the account type Base CAPEX O minus the total monthly spend under the account type Contributions 
for alternatives with the capital type Enhancement. 

This Value Measure is not intended to be used in the Value Function as it duplicates value already considered in the 
Total Investment Cost Value Measure and is not converted to Value Units. 

This Value Measure is intended for use as a portfolio optimization constraint and for reporting purposes. 

Total CAPEX O (CA) 

The Total CAPEX O (CA) Value Measure is equal to the total monthly spend for the Investment Alternative under the 
account types Base CAPEX O or Dismantlement. The Base CAPEX O and Dismantlement monthly spend is summed 
regardless of the alternative capital type (Enhancement, Maintenance, or Growth). 

This Value Measure is not intended to be used in the Value Function as it duplicates value already considered in the 
Total Investment Cost Value Measure and is not converted to Value Units. 

Total CAPEX O (US) 

The Total CAPEX O (US) Value Measure is equal to the total monthly spend for the Investment Alternative under the 
account types Base CAPEX O or Dismantlement. The Base CAPEX O and Dismantlement monthly spend is summed 
regardless of the alternative capital type (Enhancement, Maintenance, or Growth). 

( 

This Value Measure is not intended to be used in the Value Function as it duplicates value already considered in the 
Total Investment Cost Value Measure and is not converted to Value Units. 
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Total CAPEX O Growth (CA) 

The Total CAPEX O Growth (CA) Value Measure is equal to the total monthly spend for the Investment Alternative 
under the account types Base CAPEX O or Dismantlement and whose investment alternative capital type has been 
defined as Growth. 

This Value Measure is not intended to be used in the Value Function as it duplicates value already considered in the 
Total Investment Cost Value Measure and is not converted to Value Units. 

This Value Measure is intended for use as a portfolio optimization constraint and for reporting purposes. 

Total CAPEX O Growth (US) 

The Total CAPEX O Growth (US) Value Measure is equal to the total monthly spend for the Investment Alternative 
under the account types Base CAPEX O or Dismantlement and whose investment alternative capital type has been 
defined as Growth. 

This Value Measure is not intended to be used in the Value Function as it duplicates value already considered in the 
Total Investment Cost Value Measure and is not converted to Value Units. 

This Value Measure is intended for use as a portfolio optimization constraint and for reporting purposes. 

Total CAPEX O Maintenance (CA) 

The Total CAPEX O Maintenance (CA) Value Measure is equal to the total monthly spend for the Investment 
Alternative under the account types Base CAPEX O or Dismantlement and whose investment alternative capital type 
has been defined as Maintenance. 

This Value Measure is not intended to be used in the Value Function as it duplicates value already considered in the 
Total Investment Cost Value Measure and is not converted to Value Units. 

This Value Measure is intended for use as a portfolio optimization constraint and for reporting purposes. 

Total CAPEX O Maintenance (US) 

The Total CAPEX O Maintenance (US) Value Measure is equal to the total monthly spend for the Investment 
Alternative under the account types Base CAPEX O or Dismantlement and whose investment alternative capital type 
has been defined as Maintenance. 
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This Value Measure is not intended to be used in the Value Function as it duplicates value already considered in the 
Total Investment Cost Value Measure and is not converted to Value Units. 

This Value Measure is intended for use as a portfolio optimization constraint and for reporting purposes. 

Total CAPEX O Enhancement (CA) 

The Total CAPEX O Enhancement (CA) Value Measure is equal to the total monthly spend for the Investment 
Alternative under the account types Base CAPEX O or Dismantlement and whose investment alternative capital type 
has been defined as Enhancement. 

This Value Measure is not intended to be used in the Value Function as it duplicates value already considered in the 
Total Investment Cost Value Measure and is not converted to Value Units. 

Total CAPEX O Enhancement (US) 

The Total CAPEX O Enhancement (US) Value Measure is equal to the total monthly spend for the Investment 
Alternative under the account types Base CAPEX O or Dismantlement and whose investment alternative capital type 
has been defined as Enhancement. 

This Value Measure is not intended to be used in the Value Function as it duplicates value already considered in the 
Total Investment Cost Value Measure and is not converted to Value Units. 

Contributions (CA) 

The Contributions (CA) Value Measure is equal to the total monthly spend for the Investment Alternative under the 
account type Contributions. Since Contributions is entered negatively into the forecast, the yearly outputs displayed by 
this value measure will also be negative. 

This Value Measure is not intended to be used in the Value Function as it duplicates value already considered in the 
Total Investment Cost Value Measure and is not converted to Value Units. 

This Value Measure is intended for use as a portfolio optimization constraint and for reporting purposes. 

Contributions (US) 

The Contributions (US) Value Measure is equal to the total monthly spend for the Investment Alternative under the 
account type Contributions. Since Contributions is entered negatively into the forecast, the yearly outputs displayed by 
this value measure will also be negative. 
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This Value Measure is not intended to be used in the Value Function as it duplicates value already considered in the 
Total Investment Cost Value Measure and is not converted to Value Units. 

This Value Measure is intended for use as a portfolio optimization constraint and for reporting purposes. 

Dismantlement (CA) 

The Dismantlement (CA) Value Measure is equal to the total monthly spend for the Investment Alternative under the 
account type Dismantlement. 

This Value Measure is not intended to be used in the Value Function as it duplicates value already considered in the 
Total Investment Cost Value Measure and is not converted to Value Units. 

This Value Measure is intended for use as a portfolio optimization constraint and for reporting purposes. 

Dismantlement (US) 

The Dismantlement (US) Value Measure is equal to the total monthly spend for the Investment Alternative under the 
account type Dismantlement. 

This Value Measure is not intended to be used in the Value Function as it duplicates value already considered in the 
Total Investment Cost Value Measure and is not converted to Value Units. 

This Value Measure is intended for use as a portfolio optimization constraint and for reporting purposes. 

Total OPEX Cost (CA) 

The Total OPEX Cost (CA) Value Measure is equal to the total monthly spend for the Investment/Project Alternative 
under the account type OPEX. 

This Value Measure is not intended to be used in the Value Function as it duplicates value already considered in the 
Investment/Project Cost Value Measure and is not converted to Value Units. 

This Value Measure is intended for use as a portfolio optimization constraint and for reporting purposes. 

Total OPEX Cost (US) 

The Total OPEX Cost (US) Value Measure is equal to the total monthly spend for the Investment/Project Alternative 
under the account type OPEX. 

This Value Measure is not intended to be used in the Value Function as it duplicates value already considered in the 
Investment/Project Cost Value Measure and is not converted to Value Units. 

This Value Measure is intended for use as a portfolio optimization constraint and for reporting purposes. 

CA Projects Cost (CA) 

The CA Projects Cost (CA) Value Measure measures all CA-based investment spend (i.e. Unit Selection = CA$ (Metric)) 
and equals the total monthly spend for the Investment Alternative under the account types Base CAPEX O, 
Dismantlement, or OPEX if the investment has been selected as a CA investment in the investment details (i.e. Unit 
Selection = CA$ (Metric)). 
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This Value Measure is not intended to be used in the Value Function as it duplicates value already considered in the 
Investment/Project Cost Value Measure and is not converted to Value Units. 

All Investment spend regardless of Account Code, Account Type, Resource Code or Supplier is included in the 
calculation of the Investment/Project Cost Value Measure. 

US Projects Cost (US) 

The US Projects Cost (US) Value Measure measures all US-based investment spend (i.e. Unit Selection = US$ (Imperial)) 
and equals the total monthly spend for the Investment Alternative under the account types Base CAPEX O, 
Dismantlement, or OPEX if the investment has been selected as a US investment in the investment details (i.e. Unit 
Selection = US$ (Imperial)). 

This Value Measure is not intended to be used in the Value Function as it duplicates value already considered in the 
Investment/Project Cost Value Measure and is not converted to Value Units. 

All Investment spend regardless of Account Code, Account Type, Resource Code or Supplier is included in the 
calculation of the Investment/Project Cost Value Measure. 

Total Investment Cost (CA) 

The Total Investment Cost (CA) Value Measure is equal to the total monthly spend for the Investment Alternative in 
CA$. Investment Cost contributes negatively to the value of the Investment. Intended for use in a Value Function and 
is converted to Value Units. 

The Account Types used in the Total Investment Cost value measure is dependent on if the checkboxes for including 
the Dismantlement and Contributions Account Types are selected or not. The spend under the OPEX and Base CAPEX O 
Account Types are used in the Total Investment Cost calculation every time. 

Total Investment Cost (US) 

The Total Investment Cost (US) Value Measure is equal to the total monthly spend for the Investment Alternative in 
dollars. Investment Cost contributes negatively to the value of the Investment. Not intended for use in a Value 
Function as the investment cost is already used in the value function under Total Investment Cost (CA). 
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The Account Types used in the Total Investment Cost value measure is dependent on if the checkboxes for including 
the Dismantlement and Contributions Account Types are selected or not. The spend under the OPEX and Base CAPEX O 
Account Types are used in the Total Investment Cost calculation every time. 
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5 FINANCIAL PARAMETERS & KEY ASSUMPTIONS 

Many parameters used in the evaluation and optimization of investments are constant; however, some may change 
over the planning horizon. The following section captures background information and key assumptions regarding the 
considerations that were made in the optimization of investments and actual numbers used to evaluate investments, 
where appropriate. 

Risk Consequence Multipliers 

Value Measures 1 2 3 4 5 6 7 

Financial Risk 

Public Safety Risk 

Employee and 
Contractor Safety 

Risk 

Environmental 
Risk and 

Remediation 

Operational Risk 

Reputational 
Risk 

    

          

    
         

        
        

  

 
 

 
 

        

        

        

  
 

 
       

 
 

 
       

         

 
        

  

 

 
 

 
 

        

        

        

        

Table 117: Risk Consequence Multipliers 

Environmental Benefits 
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Table 118: CO2e Value by Region 
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Table 119: eGRID Factors for gCO2e Per MWh Value by Region 
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HEURISTIC FAILURE FREQUENCY ESTIMATION TOOL 
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7 DEFINITIONS 
The terms below are used throughout the Value Framework Definition Document. 

Term Definition 

Alternative Attached to an Investment, an alternative is one of several possible options for 
undertaking work which will create value for the organization. An Alternative will 
have an alternative start date, forecast, risk mitigation, milestones and benefits. 
Each Investment must have at least one Alternative. As part of Optimization, the 
choice of Alternative is one of the attributes that can be changed for an Investment 
to maximize value. 

Asset Life The life of the asset. Within the Value Framework interest is around the asset that is 
impacted by the investment. 

Discount Rate 

Failure 

Rate of interest when borrowing money. The Discount Rate is used in C55 to 
calculate NPV and the value of an investment. 
The failure of an asset which causes Enbridge to experience a financial or societal 
consequence. 

Gross Margin EGI: Gross margin is defined as Revenue less Gas Costs. 

. 

Heuristic Failure 
Frequency Estimation 
Tool 

Investment Value 
Calculation Horizon 

C55 system configuration for how far into the future C55 should calculate the value 
of an Investment for. 

Mirror Exponential 
Distribution 

A probability distribution curve that mirrors an exponential distribution. 

. 

Normal Distribution A probability distribution curve that is symmetric about the mean, where years 
closest to the most likely failure frequency are the most frequent. 

Optimization The process of adjusting a Portfolio's Investments in order to make Investments fit 
below a Constraint, while maximizing the Value to the organization. 

Planning Horizon The period of time beyond the current fiscal year, looking forward, that is of interest 
to Organizations for planning and for which investments can be forecasted. 
Typically, Organizations will not plan beyond the planning horizon given the 
uncertainty of events so far into the future. 

Resource Pricing The cost per Resource unit. The price can be defined on a monthly basis. 

Uniform Distribution A probability distribution curve where the frequency of failure for each year is the 
same. 

Useful Life The estimated lifetime of a depreciable asset. 

Weibull Distribution A versatile probability distribution curve commonly used in reliability engineering. 
Uses a shape and scale factor to determine the failure 

Table 120: Terminology Definitions 
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Starting point: LP & GTM 

Legend 

.LP 

.GTM 

.EGO 
•uG 

Rating 
Definitions 

O - Need not recognized 
1 - Intent to develop 
2 - Limited consistency 
3 - Standards met 
4 - Standards surpassed 

MODULES 

Operating 

Model 

Strategy & 

Planning 

Data/ Info 

Risk 

Org structure 

Ops & maintenance decision making 

Lifecycle value decision making 

Capital investment decision making 

Org culture 

Competence management 

Asset management leadership 

Strategic planning 

AM planning 

AM Policies 

AM Strategy & Objectives 

Technical Stds. & Legislation 

Asset information strategy 

Asset information standards 

Data & info. mgmt. 

Risk assessment and management 

Asset performance & health monitoring 

Asset costing & valuation 
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Preliminary ratings for prioritized elements - EGD �NBRIDGE' 
Lile Takss Energy· 

Rating vs. Standard 
MODULES ELEMENTS 

1 4 

Org structure 

Ops & maintenance decision making 

Lifecycle value decision making 
Operating Capital investment decision making 

Model 
Org culture 

Competence management �-------
Asset management leadership 

Strategic planning 

AM planning 
Strategy & AM Policies 
Planning 

Legend----. AM Strategy & Objectives 

EGO Technical Stds. & Legislation
Element avg. 
Range of Asset information strategy 
other BUs Data/ Asset information standards 

Information 
Rating Data & info. mgmt. ----- :.11111111£)---------Definitions

O - Need not recognized Risk assessment and management 
1 - Intent to develop 
2 - Limited consistency Risk Asset performance & health monitoring 
3 - Standards met 
4 - Standards surpassed Asset costing & valuation 
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Rationale for scores - Operating Model (1 of 2) �NBRIDGE' 
Lile Takss Ene,gy· 

Rating
ELEMENTS 

Org structure 

Ops & maintenance 

decision making 

Lifecycle value decision 

making 

Capital investment 

decision making 

& Rationale 

EGO 

• AM role in place, accountabilities 
internalized, plans used in practice 

Roles defined for asset class 
manager and directors (rather than 
positions) 

• Processes formalized & regularly 
leveraged 

• Consistency varies due to early 
stages of AM 

• Processes documented in 10 year 
plan & broadly internalized across 
the BU 

• Consistency of application varies 

• High level processes defined 

Further work needed on detailed 
processes, documentation & 
consistency 

UG 

• Clear understanding of AM, 
accountabilities & plans formalized 2 

• Early stages for AM 

• High level use of formalized decision 
making processes; quality & effort is 
evident 

2 • Decision making process/ 

documentation in early stages; need 

more time to see AM plan in practice; 

consistency varies 

• High level application & 
documentation of processes 

1.5 
• Further work required to define 

decision making processes 

• High level processes defined 

• Further work needed to refine 
processes and consistency 

2 • Regulatory approval & constrained 

capital results in project deferral (wait 

for EGO to make the case or wait to 

build up the business case required 

to obtain approval) 
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Rationale for scores - Operating Model (2 of 2) �NBRIDGE' 
Lile Takss Energy· 

Rating & Rationale 
ELEMENTS 

EGO UG 
• Culture conducive to AM • Culture conducive to AM 

• Management promotes a culture of • Culture has evolved towards 
safety & continuous improvement, supporting AM, and is in line with org 

Org culture formalized processes and long term 2 values and AM objectives; strong 
planning horizon, e.g. 10-year AMP culture of safety & continuous 

improvement• Change management leveraged 
through the AM journey 

• High level competence management 
of current employees (at times ad • Succession planning & training is a 
hoc) high priority; emphasis onCompetence 

management 1 • Unclear if specific competencies 2 competency requirements unclear 

(ratings to be updated) have been identified for AM • Additional dedicated Asset 
Management resources required• Additional capabilities required for 

ongoing AM implementation 

• • Leadership highly focused & Demonstrated leadership focus & 
committed to AM improvement/ Asset management commitment to AM improvement/ 

2.5 implementationleadership implementation; significant support 
from leadership • Earlier stages for AM implementation 
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Rationale for scores - Strategy & Planning �NBRIDGE' 
Lile Takss Ene,gy· 

Rating
ELEMENTS 

Strategic planning 

AM planning 

AM Policies 

AM Strategy & Objectives 

Technical Stds. & 
Legislation 

& Rationale 

EGO 

• Formalized strategic planning process 
implemented & broadly communicated 

2 
• Informal process to combine top-down 

& bottom-up input 

• Implemented detailed & formalized AM 
plan 

2 
• Some aspects of plan are still being 

refined 

• Formalized AM policy implemented 
with clear objectives 

- Policy was required by audits/ regulatory 
bodies. so focus on policy development 2 
and implementation 

• Further communication required across 
lower levels 

• Formalized strategy & objectives 
communicated across the BU 

Early stages of implementation 2.5 

• Initiative underway to report progress 
vs. AM objectives 

• Working with legislation boards to 
develop the required standards across 
the industry 

Takes risk tolerance into account 2 

• Haven't been able to implement every 
required standard since focus has been 
on creating the standards 

UG 
• Strategic plan. process documented, 

still some process refinement 
underway; tactical components evolving 

• Regulatory approval & constrained 
capital results in project deferral 

• Strategy prioritizes compliance over 
performance 

• Early stages of AM plan implementation 

• Plan is not public & still under 
refinement 

• Foundation & process to develop the 
policy in place but still evolving 

• Early stages of asset management, 
additional formalization required 

• Formalized strategy & objectives 
communicated across the BU 

• Early stages of implementation (year 1 
of AM journey) 

• Significant focus is on meeting the 
technical & legislation standards 

• Some gaps in having the required 
documentation to prove compliance 
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Rationale for scores - Data / Information �NBRIDGE' 
Lile Takss Energy· 

Rating 

Asset information 

strategy 

Asset information 

standards 

Data & info. mgmt. 

& Rationale 

EGO 
• Currently working on improving data 

reporting and KPls 

Significant data quality improvement 
& rationalization initiative recently 
completed; included Cash register, 
work asset & GIS 

• High level asset standards & 
hierarchy in place and measures to 
ensure data quality implemented 

Invoicing for contractors is connected 

to delivery of accurate information 

• Early stages, some variance in 
consistency 

• Significant effort to improve data 
management & info quality 

• Recently completed large data 
cleaning initiative; monitors are in

place to obtain real time information 

Data governance processes & data 
analytics tools are in progress or 
being refined; information gaps are 
being addressed 

• Significant push to outsource data 
collection and incentives are tied to 
data quality 

UG 
• No formal asset information Strategy, 

although there are some pockets with 
guidelines/ data governance in place 

1.5 
• Asset Management Team is focusing 

on improving data quality and 
strategy 

• No formal asset information 
standards, although there are some 
pockets with guidelines/ data 
governance in place 2 

• Field information only gets updated 
once a month (vs. 24 -36 hours for 
EGO) 

• Foundation in place, some data 
mgmt. initiatives underway 

1.5 
• Focus for the BU but additional 

resources required to execute 

SLIDE 7 
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Rationale for scores - Risk �NBRIDGE' 

Rating 

Risk assessment and 
management 

Asset performance & 

health monitoring 

Asset costing & 

valuation 

& Rationale 

EGO 

• Risk management program in place 
& broadly internalized across the BU 

• Recently adopted a new system for 
risk optimization (more customized, 
and configured to specific 
requirements) 

- System optimizes project portfolio based 
on risk, time and capital (rather than 
prioritizing and creating a cut off) 

• Still some room for overall risk 
assessment improvement 

• Asset Performance report generated 
and distributed as an FYI rather than 
incorporated into decision making 

Limited asset heath analysis beyond 
report 

• Effort underway to improve 
reporting& analysis 

• High level implementation complete 

Continue to work on reporting and 
detailed asset costing analyiss 

Lile Takss Ene,gy· 

UG 

• Risk mgmt. program in place; 
understanding & adoption of risk 
tools varies 

• Further communication & adherence 
required 

2 • Quantitative approach varies across 

assets 
- Storage: qualitative & quantitative 
- Transmission: some quantitative (based 

on criticality)+ frequent qualitative 
- Distribution: qualitative 

• AP & health monitoring improvement 
2 

effort underway 

• Initiative underway to improve 
1.5 reporting 

• Early stages of AM 

-:>LIUC:. 0 
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Requirements to meet Level 3 rating 

1. The organization clearly understands its purpose and gives consideration to multiple factors (e.g. sector, product, 6. Top management assigns responsibility & authority for the establishment & update of the Strategic Asset 
service, location, scale, customers and stakeholders) and whether assets and Asset Management are central to its Management Plan, Asset Managennent Objectives & Asset Management Plans 
purpose or enablers. 7. Decision-making processes are clearly defined across the cross-functional organizational structure & management 

2. The organization considers both external and internal factors when designing an appropriate structure (e.g. social, is best placed to be a leader in taking key performance & reliability decisions. 
cultural, political, legal, regulatory, financial, technological, economic, environmental, internal governance, 8. The organizational structure is resourced consistent with its roles, responsibilities & workload to enable effective 
capability, policies, strategies, objectives etc.) performance of the organization & delivery of Asset Management Objectives, statutory & stakeholder requirements. 

3. The organization designs and implements an appropriate organizational structure that clearly and unambiguously 9. Competency requirements & training are aligned & consistent with the organizational structure. 
identifies roles, authorities and responsibilities. 

10. Individuals challenge the way of working to continuously improve the Asset Management System. 
4. Roles & responsibilities are sufficiently understood by everybody, communicated, maintained & updated 

11. Top management assigns the responsibility & authority for reporting the performance of the Asset Management 
5. Top management assigns responsibility and authority for ensuring the adequacy, ongoing suitability and System back up to top management. 

effectiveness of the Asset Management System and ensuring that the Asset Management System supports delivery 

L of the Strategic Asset Management Plan. 

EGO Score UG Score 

' I h I I I e I I 

• Meets standards: 1-3, 5-8, 10, 11; AM role in • Meets standards: 1,2,5,6,8, 10, 11; Clear 
place, accountabilities internalized, plans used in understanding of AM, accountabilities & plans 
practice; org is lean and effective formalized 

Org structure is organized around the Asset Classes; Org structure is conducive to implementation of AM 

Asset Class Managers and Asset Class Directors are plan; all UG assets are managed with clear 
responsible for an asset class; accountabilities and accountabilities 

-ownership are clear Org structure is built around asset definitions within 
- Asset Management team roles and responsibilities are well defined Asset Classes 

well defined, documented and communicated Annual mgmt. review ensures that updates & potential -
- Cross functional decisions have been identified; Asset improvements are integrated into the OMS Manual 

-Class Managers and Asset Class Oirectors have Asset Management culture is young, but has a high bar 
ownership over asset specific decisions and are and individuals actively strive towards continuous 
ultimately the 'throat to choke' improvement 

- Asset Plan is designed to be updated and to evolve as • Does not meet standards: 3,4,7,9; early stages 
needed, integrating feedback from the field 

for AM - AM project governance is in place and project team - Roles for Asset Class Managers and Asset Category
roles and responsibilities are defined Managers identified; Formalization and communication 

• Does not meet standards: 4,9; early stages of some decisions has not been fully internalized; asset 
- AM initiative is still young and process is ongoing managers are not fully dedicated and sometimes 
- Roles & responsibilities defined/ internalized for ACMs deprioritize AM activities due to other responsibilities 

& ACDs; but not yet understood by all employees - Competence mgmt. is currently at an advanced phase, 
outside of AM but not yet fully developed; additional resources 

- Competencies for AM are being developed; additional required for AM 
AM capabilities are required - Asset ownership defined at a high level, but specific 

decision making processes have not been formalized 
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Requirements to meet Level 3 rating 

4. Risk is included in the evaluation of O&M strategies, including consideration of how risk changes with time. 

5. Asset performance, condition, costs and maintenance history is analysed regularly to verify the ef fectiveness of 
O&M strategies and identify the need for any changes. 

6. Review processes ensure that, where appropriate, capital interventions will be initiated at the appropriate time and 
considered through the capital investment decision making process. 

1. Operations & Maintenance (O&M) strategies are determined using the organization's criteria for asset management 
decision-making. 

2. The methods and processes for determining O&M strategies are documented, where necessary, and are aligned 
with the asset management policy, asset management objectives and SAMP. 

3. The processes and methods are consistently applied across all assets and operations and consider asset criticality, 
remaining life of assets, required service levels, planned capital interventions and the balance between preventive 

L and corrective maintenance. Records are available to demonstrate conformance. 

EGO Score UG Score 

' I I I I e I I 

• Meets standards: 1,2,4,5,6; processes formalized 
& regularly leveraged 

Roles & responsibilities for O&M are clear: ACDs are 
single point of accountability for decisions related to 
their Asset Class 
Risk is the main criteria by which decisions are made; 
processes have been formalized and are applied 
consistently 
Review processes consist of structured weekly 
meetings for short term decisions and meetings every 
January, June and October for long term decisions; 
clear hierarchy exists to escalate issues if necessary 

• Does not meet standards: 3; consistency varies 
due to early stages of AM 

- Processes & methods are still new and inconsistently 
applied; AM was recently expanded to include O&M 
decisions 

- Scope of AM was recently expanded to include Ops & 
Maint.; continuous development of documentation is 
key to supporting AM governance;. conformance 
records are not yet available 

• Meets standards: 1,2,4; high level use of 
formalized decision making processes 

Within the AM framework, roles and responsibilities are 
identified for functions; key groups are involved in AM 
decisions 

• Does not meet standards: 3,5,6; AM in early 
stages; need more time to see AMP in practice ; 
consistency varies 

- Significant effort in improving quality of O&M decisions; 
additional time required to get more review reps 

- Processes for decision making are still in early stage of 
implementation resulting in at times, inconsistent 
application; conformance records unavailable 



 

----------
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Requirements to meet Level 3 rating 

1. Criteria for 'lifecycle value' are determined and documented using the organization's criteria for asset management 
decision-making agreed with its stakeholders 

2. The methods and processes for lifecycle value realisation are documented, where necessary, and are aligned with 
the asset management policy, asset management objectives, Strategic Asset Management Plan, and methods and 
criteria used for capital investment decision-making and operations and maintenance decision-making. 

3. The processes and methods for lifecycle value realisation are consistently applied across all assets and operations 
in determining the best combination of asset acquisition/creation, utilization, maintenance, improvement, renewal 
and disposal activities over the lifecycle of assets (i.e. lifecycle strategies). Records are available to demonstrate 
conformance. 

4. Risk is included in determining the lifecycle strategies, including consideration of how risk changes with time. 

5. The organisation continually improves its approach to quantifying, modelling, forecasting, measuring and improving 
lifecycle value. 

EGO Score UG Score 

' I I I e I I I 

• Meets standards: 1,2,4,5; processes documented 
in 10 year plan & broadly internalized across the 
BU 

- Asset Class Directors use input from Asset Managers 
to make lifecycle decisions; implementation ongoing 

- Goal is to maximize the availability of the asset over 
the total lifecycle 

- Focus is on both longer term horizon, (e.g. 10-year 
Asset Plan) & short term (weekly meetings to 
determine if plan adjustments are required); risk is the 
ultimate criteria by which projects/initiatives are 
compared 

- Consistent processes and a single methodology 
ensures that lifecycle value is viewed objectively 

- Strong focus on continuous improvement & processes 
outlined to improve value decision making process 

• Does not meet standards: 3; consistency of 
application varies 

- Effective decision making based on issue complexity 
level can be improved to ensure focus is on complex, 
strategic items. 

- Processes for lifecycle value realization are not yet 
consistent; records demonstrating conformance are 
unavailable 

• Meets standards: 2,5; high level application & 
documentation of processes 

- A track team is directly accountable for implementing 
AM lifecycle decision making 

- Goal is to maximize the availability of the asset over 

the total lifecycle 
- Focus is on longer term horizon, e.g. prioritization of 

Maint. Capital Projects (2018-2027) and gap closure 
related to these; decisions are viewed holistically 

- Stakeholders have set a high bar and strive towards 
continuous improvement 

- The overall strategy is to maximize the availability of 
assets over a long period 

• Does not meet standards: 1, 3,4; further work 
required to define decision making processes 

- Lifecycle value processes are currently under 
development and have not formalized or internalized 

- Lifecycle decision making processes are a woti< in 
progress; further clarification is necessary 

- Processes for lifecycle realization are not yet applied to 
acquisition or disposal; No conformance records are 
available 
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Requirements to meet Level 3 rating 
1. Capital investment decision-making follows the organization's criteria for asset management decision-making agreed 

with its stakeholders 

2. The processes and methods for capital investment decision-making are documented, where necessary, and are 
aligned with the asset management policy, asset management objectives and SAMP. 

3. Credible alternatives are considered, including non-capital interventions, at an individual asset, groupings of assets 
and asset systems level. 

4. Options are evaluated considering the agreed decision criteria, constraints and mandatory compliance requirements, 
and consider the impact of decisions over all lifecycle stages and the organization's long term need for the asset. 

5. Records are maintained of the decision. 

6. Risk is included in the evaluation, including consideration of how risk changes with time. 

7. The processes and methods are consistently applied across all capital investments, including new build, replacement 
and refurbishment (where this extends asset life). Records are available to demonstrate compliance. Processes 
consider the nature and criticality of the assets, and are commensurate to the risk and opportunity. 

8. The methods and processes are reviewed for their effectiveness in achieving asset management objectives and are 
updated as required. 

EGO Score UG Score 

' � I I I Ie 
• Meets standards: 1,2,4-6,8; high level processes • Meets standards: 1,2,3,4,6; high level processes 

defined defined 
Risk is the main criteria by which capital investment Risk is the main criteria by which capital investment 
decisions are compared decisions are compared 
There is a single budget for capex & opex, allocated in Regular meetings are held to adapt capital plans as 
a transparent process needed 
AM budgeting process adopted by stakeholders Alternatives to capital projects, such as O&M fixes, are 

- carefully considered Long term needs are considered and integrated into 
decision making; key focus of discussion during Jan, • Does not meet standards: 5,7,8; further work 
Jun & Oct meetings needed to refine processes and consistency 

• Does not meet standards: 3,7; further work - Processes are not yet applied consistently across all 
needed on detailed processes, documentation & capital investments; implementation is ongoing 

-consistency Decision making record keeping is informaV ad hoc 
Process for evaluating alternatives to capital Ongoing review and continuous improvement are a 
investment (e.g. non-capital interventions) have not priority but implementation is in early stages 
been formalized - Regulatory approval & constrained capital results in 

- Processes are not yet applied consistently as AM project deferral (wait for EGO to make the case or wait 
implementation is ongoing to build up the business case required to obtain 

approval) 

I 
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Requirements to meet Level 3 rating 

1. The organization identifies internal and external issues relevant to its purpose and considers these in designing its 
Asset Management System. 

2. Every individual in the organisation perceives Asset Management as a good investment with positive long term 
benefits. 

3. There is consistent self-discipline at all levels in the organisation as an observable habit. 

4. Top management proactively shapes organisational culture to ensure observed behaviours align with organizational 
values, the Asset Management Policy, and achievement of Asset Management Objectives. 

5. The organization ensures roles and responsibilities are assigned and conducive to collaborative and cross
functional Asset Management thinking. 

6. The organization has an embedded culture of risk management and all persons working under the organization's 
control are trained and made aware of the activities they are responsible for, the associated risks and required 
controls, and opportunities are systematically captured and where appropriate progressed. 

7. The organization considers and plans for the long term and values processes as well as outputs. 

8. Top management promotes collaborative and participative consultation to understand and address the cultural 
challenges that the organisation faces. 

9. A clear chain of command and communication processes exist in the organization and everybody understands how 
to escalate issues. 

10. The organization identifies and determines the aspects of culture that need to change and the pathway between 
current and desired culture. 

11. The organisation actively identifies barriers and constraints for culture change and proactively plans to remove or 
mitigate. The organization establishes effective processes for culture change and identifies the mechanisms of 
change that are most effective. 

12. The organization is a 'learning organization' with consistency in understanding, behaviour and good practice. 

EGO Score UG Score 

' I I 
'r 

• Meets standards: 1,2,4-9, 12; Established culture 
conducive to AM over the past 1-2 years; 
leveraged change managed 

- Management promotes a culture of safety & 
continuous improvement, formalized processes and 
long term planning horizon, e.g. 10-year Asset Plan. 
Culture is in line with org values and AM objectives 

- Technical competence & expert opinions highly valued 
Most individuals believe there is sr.gnificant value in AM 

- Clear chain of command exists to escalate issues; top 
management promotes collaboration to address 
cultural issues 

• Does not meet standards: none 3, 10, 11; active 
management of culture is not a priority; some 
variation 

Although culture largely conforms to AM initiative, not 
all stakeholders are on board; culture goals and 
desired end state is not a formalized priority; not all 
levels of organization exercise self-discipline - some 
people still seek to push pet projects 

- Barriers to culture change have been identified, but 
processes and mechanisms for change have not yet 
been established; biggest challenge is change 
management of org culture 

I I e I 

• Meets standards: 1,2,4-9, 12; culture conducive to 
AM 

- Culture has evolved towards supporting AM, and is in 
line with org values and AM objectives; strong culture 
of safety & continuous improvement 

- Most individuals believe there is significant value in 
AM, although some select individuals are not fully on
board 

- Stakeholders plan for long term (e.g. 10 year plans) 
and value both processes and outcomes 

• Does not meet standards: 3, 10, 11; active 
management of culture is not a priority; some 
variation 

- Self-discipline is not yet universal, since some 
stakeholders cling to previous habits 

- Culture has advanced towards AM, but pathway to 
desired culture and any barriers to this have not been 
explicitly defined 

I 
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Requirements to meet Level 3 rating 

1. The organisation establishes a Competence Management System which aligns all required asset management 
competences to the roles and responsibilities identified within the organisation's Asset Management System. 

2. The Competence Management System incorporates processes for identifying competency requirements for asset 
management activities and assessing competence of resources both internal and external. 

3. The organization takes necessary actions to acquire competent persons and evaluates the effectiveness of such 
actions. 

4. The Competence Management System is utilised to support the recruitment. development and training of all staff 
within the Asset Management System. 

5. The organization ensures persons are competent on the basis of education, training and/or experience. 

6. The organization identifies appropriate activities to address any gaps in competence. 

7. The organisation retains appropriate documented information as evidence of competence, for both internal and 
outsourced resources. 

8. The organization periodically reviews current and future competency requirements. 

9. The organization proactively forecasts competence requirements to support the development of the Asset 
Management System and the delivery of the Strategic Asset Management Plan. 

EGO Score UG Score 

__,--: I I I I e I I 
• Meets standards: 5; high level competence • Meets standards: 5-7; competence program is a 

management of current employees (at times ad high priority e.g. succession planning & rotations 
hoc) Training & competency model has been implemented-

- consisting of 1) Planning 2) Implementation 3) Organization seeks to improve competence at all levels 
and address gaps, but is at start of this journey Assessment 4) Review & Leaming; this process 

identifies competency gaps and minimum levels, - Competence requirements are reviewed as AM 
prioritizing improvements 

implementation advances 
- Competence management system is aligned with AM 

• Does not meet standards: 1-4,6-9; informal goals 
competence management, some gaps in AM • Does not meet standards: 1-4,8,9; program still 
resources under development with informal processes 

- Processes are informal and should be addressed to - Opportunity exists to formalize some processes, e.g.
increase AM talent pool 

leadership rotations 
- Some gaps in competence exist and training is not yet - Proactive forecasting of requirements and periodic

formalized; no evidence of proactive forecasting of 
reviews have not yet been implemented

needs 
- Additional focus on developing AM competency skills 

required to support AM implementation 
- More work is required to map out AM competencies 

further into the org and to highlight data capture 
competencies 
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Requirements to meet Level 3 rating 

1. Top management demonstrate leadership and commitment to Asset Management by ensuring Asset Management 
Policy, Strategic Asset Management Plan and Asset Management Objectives are established and are aligned to the 
organisational objectives. 

2. Top management ensures the Asset Management System requirements are integrated into business processes and 
that the Asset Management System achieves intended outcomes. 

3. Top management ensures resources for the Asset Management System are available and actively directs and 
supports people to contribute to effective Asset Management. 

4. Leaders support and influence staff to deliver the Asset Management Strategy and objectives of the organization. 

5. Leaders communicate the importance of asset management and Asset Management System requirements in a clear 
and concise manner. 

6. Top Management actively promotes cross-functional working and supports leadership in Asset Management. 

7. Leaders demonstrate, by their behaviour, commitment to values and principles of Asset Management set out in the 
Asset Management Policy, Objectives and Strategic Asset Management Plan. 

8. Top management ensures alignment and integration of asset risk into the organisational risk management system. 

9. Leaders promote continual improvement. 

10. Leaders are responsible for ensuring that Asset Management decisions are taken by the relevant role. 

11. Top management provides stakeholder confidence of the direction being taken and benefits that will be achieved. 

12. Top management and leaders endorse all key Asset Management System documentation. 

13. Top Management and leaders identify the interfaces between Asset Management activities and other organizational 
activities. 

EGO Score UG Score 

' I I I I I0 e 
• Meets standards: 1-12; Demonstrated leadership • Meets standards: 1-12; Leadership focused & 

focus & commitment to AM improvement/ committed to AM improvement/ implementation; 
implementation; significant support from AM in early days 
leadership Leadership is fully dedicated to implementing AM -

-- Leadership is fully dedicated to implementing AM and Integration of AM System into business processes is 
ensuring that AM is integrated into business processes ongoing 

-- Leaders are passionate/ enthusiastic about the Asset risk is integrated into the org risk management 
initiative and emphasize the importance system 

-

down the chain of command so that employees are systems and strategies 
well informed 

- Leadership communicates AM objectives effectively Leadership is focused on continuous improvement of 

• Does not meet standards: 13; informal touch - Asset risk is leadership's main focus when evaluating 
pointsprojects and reaching decisions 

- Interfaces with other org activities are considered haveLeaders promote continuous improvement and 
not been formalizedrecognize shortcomings (e.g. some individuals 

attached to pre-AM habits) 

• Does not meet standards: 13; informal touch 
points 

- Interfaces with other org activities are considered have 
not been formalized 

I 
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Requirements to meet Level 3 rating 

1. The strategic planning process to achieve asset management objectives integrates with other organizational 
planning activities, including financial, human resources and other support functions. 

2. The strategic planning process is aligned with and supports the organization's overall business planning 

3. The strategic planning process incorporates the results of supply and demand forecasting 

4. The strategic planning process provides a structured approach and framework for developing Asset Management 
Plans for asset systems and asset types. 

5. The strategic planning process and the asset management planning processes are undertaken in an iterative way 
combining top-down direction with bottom-up asset needs. 

EGO Score UG Score 

' I I I I e I I 

• Meets standards: 1,2,3,4; Formalized strategic 
planning process implemented & broadly 
communicated 

- Long term strategy is well defined,. e.g. 10-year Asset 
Plan outlining policies, roles, accountabilities, 
processes and tools to make decisions and deliver 
safe, reliable and cost effective AM that maximizes 
asset value 

- Short term strategy is adjusted as needed through 
weekly meetings 

- Structured framework for developing AM Plan has 
been implemented 

• Does not meet standards: 5; Informal process to 
combine top-down & bottom-up input 

- "Leaming by doing• approach combines top-down 
direction with bottom-Up asset needs but key elements 
around asset strategies are not yet complete 

• Meets standards: 1,2,3; Strategic plan. process 
documented, still some process refinement 
underway 

- Leadership has assigned track teams to implement 
AM: Lifecycle, Asset Health, Growth, and Plan 
Integration 

- Strategic & AM planning focuses on a longer term 
horizon, e.g. the 10 year Maintenance Capital 
prioritization plan 

- Strategy is being constantly refined and adapted as 
AM implementation progresses 

• Does not meet standards: 4, 5; early stages, and 
tactical components still evolving; some project 
deferral exists due to capital constraints 

The strategic planning process for developing AM 

Plans is still under development and implementation; 
as AM gradually advances, approach will be structured 
and repeatable for each asset 

- AM strategies vary somewhat between asset 
categories 

- Capital constraints has resulted in the deferral of some 
projects; risks of delaying projects are unknown 
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Requirements to meet Level 3 rating 

1. Documented Asset Management (AM) plans exist for asset systems and critical assets in alignment with the SAMP 
for the achievement of the asset management objectives. 

2. The AM Plans take account of the risks and opportunities, including how these can change with time. 

3. The AM plans take account of requirements from outside the AM system and consider the financial and non-financial 
implications of the plans. 

4. The AM plans take account of the results of demand analysis the AM plans seek to address continual improvement 
opportunities 

5. AM Planning activity is integrated with other planning activities such as IT, human resources and financial planning 

LP Score GTM Score 

6. The AM plans detail the processes and methods for managing the assets over their lifecycles. 

7. AM plans include activities and their timescales, the resources to be utilized, the roles and responsibilities, 
risks/opportunities and the expected outputs/outcomes from the delivery of the plans. 

8. Activities within the AM plan are prioritized based on the organization's agreed method and decision criteria 
documented in the SAMP. 

9. The AM plans are reviewed and updated regularly, in accordance with specified review periods, to account for the 
dynamic nature of risks and opportunities. 

EGO Score UG Score 

' I A I I I e I 

• Meets standards: 1-5,7, 8; implemented detailed • Meets standards: 1-5,6,7; early stages of AM 
& formalized AM plan plan implementation 

- Asset Plan takes into account risks, opportunities, - AM Plan describes processes for managing assets 
financial and non-financial implications over lifecycles over their lifecycles, taking into account risks and 

of assets opportunities 
Other planning activities including IT are integrated into Risk is the agreed method used to prioritize activities 
AM planning 

• Does not meet standards: 8,9; plan is not public- Demand analysis is included in long term planning (tri
annual meetings) & still under refinement 

- AM strategies vary somewhat between asset 
categories 

Risk is the agreed method used to prioritize activities 

• Does not meet standards: 6,9; some aspects of - AM Plan is still in its first generation, and is continually 
plan are still being refined being refined 

Asset Plan does not yet include risk management over Qualitative risk assessments are used mainly for 
asset lifecycle; plan is focused on asset replacement distribution assets - these should be used for all 
strategy assets 

- Not all relevant parties have reviewed Asset Plan; 
revision cycles are not yet complete 

I 



  

----------

REDACTED Updated: 2023-07-27, EB-2022-0200, Exhibit JTS.15, Attachment 1, Page 18 of 28 Asset Management Policy ratin s 
Requirements to meet Level 3 rating 

6. The policy sets out the organization's commitment to satisfy applicable (e.g. legal, regulatory, etc) requirements and 
to continual improvement 

7. The policy is effectively communicated to employees and stakeholders as appropriate 

8. The AM Policy is regularly reviewed and updated to support continual improvement. 

1. The AM Policy has been authorized by the top management 

2. AM Policy is appropriate to the purpose, scale and nature of the organization 

3. AM Policy provides a set of principles, intentions. organization's mandated requirements and commitments. 

4. AM Policy provides a framework for development and implementation of the Strategic Asset Management Plan. 

5. AM Policy is consistent with Organisational Plan, organizational objectives, stakeholder requirements, constraints 
and other relevant policies within the organization 

LP Score GTM Score EGO Score UG Score 

' I I I I e I I 

• Meets standards: 1- 6,8; formalized AM policy 
implemented with clear objectives 

- Policies are clearly defined; include AM continuous 
improvement, compliance, sustainability, increased 
budget transparency, improved risk methodology and 
balancing safety, holistic evaluation of risk, 
performance and cost 

- Compliance with all applicable laws, regulations and 
internal policies is top priority; org strives for 
continuous improvement 

- Top management has authorized AM policies that are 
consistent with organization objectives of safely 
delivering value to customers and stakeholders 

• Does not meet standards: 7; Further 
communication required across lower levels 

- Communication is most effective at upper levels of org; 
further communication is required between all levels 

- AM Policy could be communicated more broadly 
through formal channels 

• Meets standards: 1,2,3,4, 6; foundation & 
process to develop the policy in place but still 
evolving 

- AM Policy communicated to the organization, broad 
understanding across levels and at the frontline 

- Framework for development & implementation of 
SAMP in place, with clear owners defined; adherence 
to framework and consistency across the BU unclear 

• Does not meet standards: 5,6,8; early stages of 
asset management, additional formalization 
required 

- AM implementation is too recent to assess continuous 
improvement and regular reviews 

- Policy is still evolving and under development 
throughout the AM journey 



  

----------

- -

- -

- -

- -
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1. AM objectives have been established at relevant levels and functions of the organization 

2. AM objectives consider stakeholder and other relevant requirements 

3. The AM objectives are Specific. Measurable, Achievable, Realistic and Time bound. 

4. The AM objectives are documented and included within the Strategic Asset Management Plan (SAMP). 

5. The SAMP sets out the organization's strategic approach to the management of its assets and the achievement of 
AM objectives. 

6. The AM objectives and SAMP are aligned with the organization's objectives, the AM Policy and relevant 
requirements 

7. The SAMP is consistent with the risk tolerability criteria and the organization's decision making criteria. 

8. The SAMP is consistent with the methodology for determining asset criticality 

9. The SAMP outlines the role of the asset management system in achieving the AM objectives and plans for 
developing asset management capability. 

10. The SAMP and AM objectives take into account existing and future needs in relation to assets and AM capabilities. 

11. The SAMP & AM objectives have been communicated to relevant internal and external parties. 

12. The SAMP and AM objectives are reviewed and updated. 

EGO Score UG Score 

' I I _ I I I e I I 

• Meets standards: 1-11; formalized strategy & • Meets standards: 1-10; formalized strategy & 
objectives communicated across the BU objectives communicated across the BU 

AM objectives are well defined and documented in AM objectives align with UG goals and are well defined 
Asset Plan; they are aligned with EGO objectives and documented in Asset Plan 
Risk is the most important criteria considered in the Risk is the most important criteria considered in the 
Asset Plan Asset Plan 
The Asset Plan has been effectively communicated to Asset Plan is regularly reviewed as AM implementation 
all relevant parties advances 

- Asset Plan is regularly reviewed as AM implementation • Does not meet standards: 11, 12; Early stages of
advances 

implementation (year 1 of AM journey)
• Does not meet standards: 12; Early stages of - Formal metrics tracking how objectives are met could 

implementation effectively measure shortcomings 
Formal metrics tracking how objectives are met could Communication of Asset Plan could improve, 
effectively measure shortcomings especially process for updating the plan 

- Opportunities to improve strategy exist, e.g. directly 
evaluate for all projects tradeoff between capital and 
O&M options 



 

----------
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Requirements to meet Level 3 rating 

1. The organization determines the full extent of financial, non-financial and technical information required to enable it 
to meet its obligations. 

2. The organization has all relevant documented information required by applicable standards and legal and regulatory 
requirements to support the Asset Management System. 

3. The organization has a process to ensure that any documents required by the Asset Management System and any 
standards and applicable legal and regulatory requirements are available and suitable for use when required and are 
adequately protected. 

4. The organization has a process to create and regularly review and update the documented information. 

LP Score GTM Score 

5. The organization has a process to control the documented information, including the distribution and access, 
storage and preservation, version control and retention and/or disposal. 

6. The organization has a process to identify and control documented information from sources outside the organization 
that is required by the Asset Management System. 

7. Technical documents are aligned to and support the Asset Management System. 

8. The organization is able to demonstrate how any changes to technical and legislative documentation are 
appropriately communicated. 

9. The organization has a process in place to ensure that there is consistency and traceability between organizational 
data in compliance with any legal and regulatory requirements. 

EGO Score UG Score 

' I I I I e I I 

• Working with legislation boards to develop the • Significant focus is on meeting the technical & 
required standards across the industry legislation standards 

• Takes risk tolerance into account • Some gaps in having the required documentation 
to prove compliance • Haven't been able to implement every required 

standard since focus has been on creating the 
standards 

- Most Technical and legislation standards in place and 
internalized in AM activities across the organization. 

- Processes centered around technical & legislation 
requirements and ensuring compliance. 



  

----------

- -
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Requirements to meet Level 3 rating 

1. The organisation determines what asset management information is required to support its assets, management of 
assets, the AM System and organizational objectives. 

2. The organization has a documented Asset Information Strategy that is consistent and aligned with the SAMP. 

3. Development of the strategy considers: 
The significance of identified risKs on infom,ation requirements. 

lnfom,ation required to support Key decisions required Within asset management processes, procedures and activities. 

The exchange of infom,ation With staKeholders, inclu<ling service providers. 

How an<l When infom,ation is to be collecte<l, analySed an<l evaluate<l. 

Impact of quality, availability an<l management of infom,a ion on its' organizational decision-maKing. 

4. The strategy defines the quality required of asset information. 

5. The strategy is designed to ensure there is appropriate traceability and consistency between financial and non
financial information relevant to asset management to the extent required to meet its legal, regulatory and 
stakeholder requirements and organisational objectives. 

6. The strategy contains objectives relating to proposed improvements in asset information that are SMART including 
the identification of gaps between the currently available information (including its quality and accuracy) and that 
which is required. 

7. The strategy identifies the processes that are required to manage asset information and assure its quality, along with 
their governance, including responsibilities and accountabilities, and any programmes to improve these processes. 

8. The strategy contains information system business requirements necessary to support the organization's business 
processes and information needs. 

9. The strategy includes processes to ensure asset information retains alignment to needs as the organization's 
requirements evolve including migration of data and users from existing systems to new systems. 

10. The requirements are determined for aligning terminology (financial and non-financial) relevant to asset management 
across the organization. 

EGO Score 

' I I I I Ie 

• Meets standards: 1-5, 1 0; currently working on • Meets standards: 1-3; No formal asset 
improving data reporting and KPls; recently information standards, although there are some 
completed data quality improvement & pockets with guidelines/ data governance in 
rationalization initiative place 

Informal asset information strategy is in place. Scorecards systematically present asset data, but 
Currently working on formalizing the program; asset information strategy is informal 
importance is attached to collecting data that - Information standards define management 
accurately describes assets accountabilities, but information strategy needs to be 

- Significant data quality improvement & rationalization refined 
initiative 8 years ago; included Cash register, work 

• Does not meet standards: 4-10 asset & GIS 
- Asset information strategy is not defined; formal Scorecards systematically present asset data; 

standards only assign accountabilities initiatives are ongoing to ensure high quality data 
- No evidence that current practices related to asset 

• Does not meet standards: 6-9 information consider proposed improvements, 
- Currently improving current practices related to asset processes to manage information, or alignment to the 

information; formalization of process improvement organization's evolving needs 
ongoing - Processes related to document controls need to be 

- Processes to manage information, or alignment to the strengthened to enable accurate & traceable records 
organization's evolving needs - Effective and practical reporting thresholds should be 

- Data stewardship model is improving data quality, but established 
there remain many isolated data sources with few 
accuracy controls 

I 



 

----------
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Asset Information Standards ratin s 

Requirements to meet Level 3 rating 

1. The organization has developed standards and guidelines to ensure a consistent approach to the recording of asset 
information to meet the asset information needs defined in the Asset Information Strategy. 

2. The information structure has a hierarchy for assets, and enables the recording of their physical location. 

3. There are definitions for the attributes required for asset information, including acceptable values and quality criteria. 

4. The information structure enables collection of data on asset utilization, condition and performance, incidents and 
non-conformities and describes how these should be recorded in order to support strategic Asset Management 
planning, improve service and reliability, support long and short term planning activities and help determine overall 
asset lives and intervals between intervention activities. 

5. The organization has defined the quality and accuracy that is required for all asset information. 

6. The organization has defined how the quality and accuracy of all asset information is to be assessed. 

EGO Score UG Score 

' I I I I e I I 

• Meets standards: 1,2,3; high level asset 
standards & hierarchy in place and measures to 
ensure data quality implemented; initiative 
currently underway for continuous improvement 
of standards 

- Quality and accuracy of asset information are of great 
importance; asset information hierarchy is defined 

- Invoicing for contractors is connected to delivery of 
accurate information 

- Ongoing data improvement initiatives: Data quality 
improve ments, data governance, records 
management, data profiling 

• Does not meet standards: 4,5,6; early stages, 
some variance in consistency 

- Initiative is ongoing to standardize definitions of data 
quality and accuracy, and to dever.op strategies on 
leveraging data 

- Formalized asset information standards and feedback 
mechanisms to leverage data are still under 
development 

• Meets standards: 1,2,3; high level standards and 
responsibilities in place 

- Quality and accuracy of asset information are of great 
importance; document hierarchy is defined 

- Strategies to leverage data are under development 

• Does not meet standards: 4,5,6; early stages 
- Field information only gets updated once a month (vs. 

24 -36 hours for EGD) 
- Definitions of data requirements have been made, but 

not yet fully implemented 
- Guidelines are not specific enough on how data should 

be collected 
- Feedback mechanisms to leverage data are not fully 

defined 

https://dever.op


 

----------

- -
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Requirements to meet Level 3 rating 

1. There are governance processes to provide assurance that information is consistent with the quality and accuracy 
requirements defined in the Asset Information Strategy and asset information standards. 

2. There are data collection and maintenance plans to address any information gaps identified in the Asset Information 
Strategy. 

3. There are processes to ensure provision of asset information resulting from asset interventions. 

4. Suitable controls are incorporated into the business decision making process to ensure data of the required data 
quality is used to inform the decision. 

5. Processes and governance for managing asset management information are specified, implemented and 
maintained. 

6. There are processes and systems in place for the storage and preservation, distribution, access, retrieval and use of 
data and information to ensure that required information is available and suitable for use, where and when it is 
needed. 

7. Information is adequately protected, including from loss of confidentiality, improper use or loss of integrity. 

8. There are processes in place for the control of changes to data and information 

9. There are processes and systems in place for the retention and disposition of data and information. 

1 O. Documented information originating from outside the organization and determined to be necessary for asset 
management activities is identified and controlled. 

EGO Score UG Score 

' I I I I Ie 
• Meets standards: 1,2,3,7,8,9; significant effort to • Meets standards: 1,2,3,7; foundation in place, 

improve data management & info quality some data mgmt. initiatives underway 
Data governance processes & data analytics tools are Data is valued and database reviews are used to 
in progress or being refined; information gaps are identify hazards 
being addressed - Initiatives are underway to better leverage data, 

- Recently completed large data cleaning initiative integrate all data, improve how operations feeds data 
- to databases and automate manual pieces of data Good systems in place for decision making but ongoing 

collec tion work required 
- Data governance processes have not been formalized, Information is protected and processes are in place for 

although OMS Manual discusses how data should becontrolling data changes and retention of data 
handled - Significant push to outsource data collection and 

incentives are tied to data quality • Does not meet standards: 4,5,6,8,9, 10; focus for 
• Does not meet standards: 4,5,6, 1 0; multiple data the BU but additional resources required to 

initiatives underway, early stages execute 
- Process for managing asset information, dataOpportunity exists to leverage data in order to provide 

governance, addressing data gaps and storage & 
making ret rieval are still informal; OMS Manual guidelines are 

- the first step to formalize these 

feedback to AM leadership and influence decision 

Under development: governance processes, gap 
closure, quality control of data, storage & retrieval Opportunity exists to leverage data in order to provide-

systems feedback to AM leadership and influence decision 
- making; leadership is committed to this There remain many isolated spreadsheets with few 

controls on accuracy and currency, but this is being 
remedied 

- Some data is not captured for risk related decisions 

I 



   

----------
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Requirements to meet Level 3 rating 

1. Top management ensures that the management of asset management risks is aligned with the organization's risk management 8. The organization has documented risk management processes for assets and asset management activities to: 
approach. a) Identify and assess risks and opportunities; 

b) Identify the criticality of assets with respect to achievement of asset management objectives; 
2. The organization's approach to risk and opportunity assessment and management ensures compliance with legal, statutory Select and implement appropriate treatments for risks and opportunities; 

requirements and is consistent with stakeholder requirements and expectations. 

3. The organization assesses the risks and opportunities associated with outsourcing any activities that can have an impact on the 
achievement of its asset management objectives 

4. The organization determines the risks and opportunities to be addressed to: 
a) Enable the asset management system to achieve its required outcomes 

b) Prevent or reduce undesired effects on the asset management system 

c) Continually improve tile asset management system 

5. The organization assesses how these risks and opportunities can change over time. 

6. The organization creates and carries out action plans to address the risks and opportunities and integrates the actions into its 
asset management processes. 

7. The organization evaluates the effectiveness of its actions to address risks and opportunities. 

d) Monitor tllese treatments and their effectiveness; 

9. The organization ensures that staff carrying out risk and opportunity assessment are competent to perform the activity. 

10. The organization documents its risks in a way that supports the identification, recording, evaluation, ranking/ prioritizing, reporting, 
review, updating and archiving and closure of business risk records. 

11. The organization manages risks and opportunity arising from the management of change, and assesses risks which can impact on 
achievement of objectives before the change is implemented. 

12. The organization includes the treatment and monitoring of risks and opportunities in its processes for operational planning and 
control. 

13. The organization evaluates and reports on the effectiveness of its processes for managing risks and opportunities. 

EGO Score UG Score 

' I I I I e I I 

• Meets standards: 1-12; risk management 
program in place & broadly internalized across 
the BU 

Risk is main decision criteria; risk is split into safety 
risk, financial risk & customer satisfaction risk 

AM risk mgmt. is aligned to ensure compliance with 

legal requirements 

EGO constantly assesses changing risks through 
regular meetings, and creates action plans to adapt to 
these; risks are quantified and entered into risk register 
that is reviewed by management and determines which 
projects are approved 

Risk management processes are formalized and 
documented; treatments selected based on priority 

Processes for managing risk are closely monitored for 
effectiveness; risk is now part of the lexicon 

Moved away from proprietary pipeline risk assessment 
tool in favor of a more flexible tool in line with needs 

• Does not meet standards: 13; still some room for 
improvement 

Adherence to risk processes vary across the org, but 
progress achieved through risk mgmt. formalization; 
Feedback loop on solution implementation not in place 

Disputes regarding risk ratings still occur 

• Meets standards: 1-8, 10, 13; Risk mgmt. program 
in place, further communication & adherence 
required 

Detailed risk matrices were developed in order to 
monitor risk, which is the main decision criteria 

Risk management processes are formalized and 
documented; treatments selected based on priority 

Management of change risks are considered 

Risk registries are completed and reviewed during 
annual risk workshops 

Quantitative risk approach is very effective where it is 

used (transmission asses based on criticality, 
sometimes for storage assets) 

• Does not meet standards: 9, 12 
AM program is still developing; benefits are clear but 
older risk management practices are evident across 
the BU 

Understanding and adoption of risk tools is inconsistent 

Some risk mgmt. process are still informal, and guided 
by intuition from operators rather than concrete metrics 

Risk assessment process is predominately qualitative 
for distr bution assets; need to incorporate quantitative 
metrics 
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Requirements to meet Level 3 rating 

1. The organization determines its requirements to monitor and measure the performance and health of its
assets, including: 

a) What is to be monitored and measured
b) Methods of monitoring, measurement, analysis and evaluation to ensure results are valid 

c) Establishing criteria to understand when there is deviation from the required level of performance,
and if appropriate identify as a non-conformance 

d) The frequency of monitoring, measurement, analysis and evaluation 

2. The organization reports on asset performance, including asset health, in accordance with stakeholder 
requirements 

3. The organization develops a hierarchy of asset performance and asset health reporting through the
organization appropriate to the needs and decisions that are being managed 

4. The organization develops a range of leading and lagging performance measures for its assets 

5. The organisation establishes monitoring and reporting that allows for the prediction of future asset
performance & health 

6. The organization regularly reviews asset performance and asset health monitoring, measurement, 
analysis and evaluation to ensure that it supports the achievement of asset management objectives and
to identify opportunities for improvement. 

7. The organization maintains records of asset performance and asset health monitoring, analysis and 
evaluation 

EGO Score UG Score 

' I A I I I I I
• 

• Meets standards: 1-3,7; AP & health monitoring • Meets standards: 1,2,7; AP & health monitoring 
report generated; effort underway to improve improvement effort underway 

Requirements exist to report on asset performance; Asset performance records exist and scorecards 
- include all metrics used to monitor assets Data hierarchy in place; performance hierarchy exists 

- Leadership recognizes value of asset performanceScorecards delineate metrics that are used to monitor 
assets; these are available for several years monitoring, but this effort is new; data hierarchies are 

not yet in place- Asset performance monitoring is viewed as an integral 
part of AM; this is regularly reviewed • Does not meet standards: 3-6; efforts underway 

-

detailed failure analyses and HAZOPS have been 
• Does not meet standards: 4-6; Asset Health Asset health monitoring is still in its infancy; some 

report is an FYI rather than incorporated into 
completed for compressor stations, but nothing beyond decision making; limited asset heath analysis that

beyond report; further optimization required - In some cases issues still arise unexpectedly, but risk 
- Ongoing effort to establish consistent principles to assessments are changing this so that proactive 

quantify risk and standardize evaluations decisions can be reached and asset health is well 

- known in advance of any issuesAsset performance analysis done ad hoc 
- Some aspects of asset health monitoring (e.g. 

monitoring to allow predictions) are still under 
development; some assets do not yet have a 
performance target; effectiveness of risk treatments 
should be evaluated over entire asset life 

- Opportunity exists to develop a methodology to deal 
with uncertainty in asset condition; stakeholders 
typically assume that asset is in good condition unless 
proven otherwise 

I 
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Requirements to meet Level 3 rating 

1. The organization determines the financial and technical data and information that is necessary 
to enable the management of its assets. 

2. The organization ensures that data and information are aligned to the achievement of the 
organization's objectives. 

3. The organization determines that these data and information enable the organization to fulfil its: 
a) Legal and regulatory obligations 
b) Stakeholder requirements 
c) Needs to make informed decisions on asset management issues 

LP Score GTM Score 

4. The organisation has an Asset valuation register and a documented valuation methodology 

5. The organisation has documented processes for capturing 'as-built' capital costs. 

6. The organization reviews the financial and technical data and information periodically in the 
light of developments in quantitative and qualitative analytical measures and also the 
importance and complexity of the decisions being made 

7. The organization implements changes to the measurement, collection and analysis of financial 
and technical data and information that support asset costing and valuation where it is 
beneficial 

EGO Score UG Score 

' I" 
V 

I I I e I I 
• Meets standards: 1,2,3; High level • Meets standards: 1,2,3; Initiative underway to 

implementation complete improve reporting 
- Scorecards closely track asset financial and some - Scorecards closely track asset financial and some 

technical data; focus is on metrics that demonstrate technical data; focus is on metrics that demonstrate 
that assets fulfill safety & other stakeholder that assets fulfill safety & other stakeholder 
requirements and legal obligations requirements and legal obligations 

- Initiatives are underway to ensure that data is aligned - Initiatives are underway to ensure that data is aligned 
to achievement of org objectives to achievement of org objectives 

- Focus is on reviewing information periodically to find - Management seeks improvement opportunities through 

improvement opportunities data reviews 

• Does not meet standards: 4,5,6,7; Early stages of • Does not meet standards: 4,5,6,7; Early stages of 
AM implementation AM implementation 

- Asset valuation register and documented processes to - Asset valuation register is not mentioned 
be implemented for capturing capital costs - Initiatives are ongoing to review and apply data to 

- Data is reviewed and applied periodically, but this is in derive useful lessons, but not specifically from a 
early stages and does not yet pertain specifically to valuation or asset costing perspective 

asset costing - Valuation methodology does not yet exist 
- Management seeks to conduct data reviews; these are 

ongoing 
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Backup: Preliminary GFMAM ratings vs. charter �NBRIDGE' 
Lile Takss Ene,gy· 

phase survey responses 

1.8 2.8 

2.5 2.3 

2.3 2.3 

C 1.2 1.8 

As 2.8 2.2 

2.3 1.9 

2.0 2.7 

Asset M 2.2 2.1 

AM strat 2.8 2.7 

1.3 2.2 

Asset information standards 1.7 1.8 

1.5 2.4 

2.7 2.8 

1.5 1.9 

2.0 2.3 

AP & health monitorin 

Technical stds. & le islation Not mapped to prioritized GFMAM Elements 

2.5 2 

2.5 1.5 

2 2 

1 2 

3 2.5 

2.5 2 

2.5 2 

2.5 2 

3 2.5 

2 1.5 

2.5 2 

2 1.5 

2.5 2 

2 2 

2.3 2.0 

2.5 2 

2.5 2 

2.5 2 

2 1.5 

2.3 1.9 

Note: *GFMAM rating reflects the average rating across 14 of the 18 prioritized GFMAM elements; Survey Respondents' rating reflects the average rating of 14 survey questions that have been 

mapped to the prioritized GFMAM elements (1-5 scale translated to 0-4); Survey questions and GFMAM elements are not identical, which may drive some of the variation in responses SLIDE 27 
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GFMAM ratings vs. charter phase survey responses �NBRIDGE' 
Lile Takss Ene,gy· 

Largely aligned with suNey responses 

AVERAGE RATINGS LARGELY SIMILAR 

BU scores across 14 GFMAM elementsEnterprise score across 14 GFMAM elements 
■ Survey responses* 

4 4 ■ GFMAM rating* 

r-
Delta may be driven by those 

involved in the GFMAM rating being 

Lower rating may be driven by more closer to the relatively new AM3 3 
detailed GFMAM methodology vs. initiative than survey respondents 

summarized view of the survey 2.3 2.�questions 
2.0 -- 2.0 

2 2 
1.7 

1.5 1.5 

1.11.0 
1 1 0.8 

0------------ 0----

Survey responses* GFMAM ratings* 
GFMAM Rating 1.1 0.8 2.3 1.9 
(all 18 elements) 

Note: *GFMAM rating reflects the average rating across 14 of the 18 prioritized GFMAM elements; Survey Respondents' rating reflects the average rating of 14 survey questions that have been 

mapped to the prioritized GFMAM elements (1-5 scale translated to 0-4); Survey questions and GFMAM elements are not identical, which may drive some of the variation in responses SLIDE 28 
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