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Outline ——

. A. Introduction to your organization and Industrial Program

. B. Describe Program support for O&M Measures and Energy
Management

. C. How have you approached evaluating these aspects of your
iIndustrial program?

. D. What are some of the unique challenges you have faced
measuring progress and outcomes from these programs and how
you overcome them?

. E. Please comment on any observations and lessons learned in
this area
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BC Hydro Business Overview ..o

powersmart

WE MAKE ELECTRICITY

90%06 Hydro = 10,200MW
10%06 Thermal = 1,090 MW

fd= §

WE BUY ELECTRICITY

e Independent Power Producers
e Electricity markets
e Customers

WE MOVE ELECTRICITY

74,000 km of Distribution
and Transmission lines




BC Hydro Business Overview
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WE SELL ELECTRICITY

Residential
Commercial
Industrial
Market/Trade
Domestic Energy Sales tM % GWh % $INIWh
Fesidential 1,046 J9% 16,261 31 %% G
Light inclustrial + commercial 959 S 17913 54% a0
Large incustrial 554 22 16428  31% J6
other energy sales 91 3% 1,838 4% al
Total 2,710 52,440 52
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Conservation Rate
Enables — behavioural, projects, SG

« Conservation Rate, Inverted Block pricing model —
iImplemented as of April 15t, 2006 (aka Stepped Rates)

— Balance between revenue loss  Stepped Rates - The Concept
DSM rate of return
— Incentive built into rate I

b

$54 W h

Average rate $27 MW — same as current

e

$24.MWh

 What it means to customer: Consumpion —— as oo
— 10% of Customer Base Line (CBL) priced at $73.60/MWh
— 90% of CBL priced at $24/MWh
— Do nothing or blended rate is ~$30/MWh
— Incentives available at $20/MWh for hard-wired projects
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e Continuous Improvement model for Industrial
Energy Management

 Focused on moving customers “to the right” of
the energy management continuum

e Designed to support the Transmission Service
Rate

NO ENERGY MANAGEMENT
PLAN CONTINUUM p SEMP

\




What Is energy management?

Five Prevalling Industrial Strategies*:
< DO NOTHING
< PRICE-SHOP FOR FUEL
<* OCCASIONAL, LOW-BUDGET PROJECTS
< LARGE, CAPITAL PROJECTS

< CONTINUOUS ENERGY IMPROVEMENT

*Energy Pathfinding, Chris Russell
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MANAGERIAL

PLAN:
* Policy/goals/targets
* Resources

DO:

* Training

* Communication

* Control Energy
Services

CHECK:

* Corrective/
Preventive Action

* Internal Audits

ACT:
* Management
Review

*Courtesy of Bill Meffert, Georgia Tech

BChydro &
powersmart

TECHNICAL

PLAN:

* Energy Data
Management

* Assessments

DO:

* Energy Purchasing
* Projects

CHECK:

*M&V

ACT:

* Process Control
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Planning

Energy
Management
Assessment

Building
the Program

Continuous

Information Ene
: rgy Management
Gathering Management Cnmn"?itment
Improvement

Monitoring Implementation Quality
ISO 9001

& Feedback g
Environm




Benefits of Continuous Improvement
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Systematic Approach to Managing Energy

Enargy Managament Program Imitiated

Technical Development

Contnuous Improsermeant
Merer Flant
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Quantify energy management
practices & end-use savings potential

= Energy Studies & Audits
= Energy Management Practices :
Assessment Planning

Energy

& Feedback : i

Measure, report, target & provide
feedback to meet objectives: Execution

= Monitoring, Targeting & Reporting

Lt Building
Management i et e
e soe st the Program
Step One
Collect - Continuous
information Information Energy
about Gathering Management
customer’s Improvement
operation

p.k,qf;'.ﬂitorinq Implementation

Develop a Sustainable Energy
Management Program using the
following:

= Energy Manager

+ Monitoring, Targeting & Reporting
= Energy Studies & Audits

Management
Commitment

Power Smart options chosen by
customer might include:

= Monitoring, Targeting & Reporting
* Employee Awareness

* Energy Studies & Audits

= Motor Management Planning

* Pumps Initiative

* Compressed Air Initiative

= Refrigeration Initiative

+ Self-Generation Optimization
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Energy Savings

GWh 163 222 650
exceeded




Program Support for O&M

Measures that qualify powersmart

 Program support exists for:
— Energy Management Assessments
— Energy Manager
— SEMP
— Employee Awareness
— Monitoring, Targeting and Reporting
— Workshops and Training



Measures that qualify
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e Technology based

— End-use performance related (ie lighting,
compressors, pumps, TG, etc)

e Transformational

— Production scheduling (ie sprint), purchasing strategy,
engineering design



Approach to evaluating behavioural

aspects of industrial progam
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What kinds of evaluations have you undertaken (process, formative or
baseline in support of later impacts/outcomes evaluation, completed
impacts/outcomes evaluation)?

‘Dr. Reed’ Qualitative Evaluation
TSR Year 2 and Year 3 Evaluations
PSP-T Evaluation

Transmission Self-Gen

Completed

Year 2 done, Year 3 IP
IP due July 2009

IP due Dec 2009

What has been your experience evaluating the program (from whatever kind
of perspective(s) they‘ve taken ?

— Separating Rate impacts and behavioural program impacts is difficult
Market Transformation contribution small component (15 of 302 GWh/yr)
— ‘Enabler’ initiatives evaluated together as a bundle

What has been your experience assessing energy savings and persistence
of savings?

Behavioural savings given a 1 year persistence
ECM must be identified & measurement required



Challenges to measuring
progress and outcomes S

 What challenges exist:

— Challenge is availability of performance measurement data:
« At ‘low’ enough level for accuracy
« Avalilability of baseline data (pre ECM)
« Lack of modelling to remove competing factors

 What appears to be working:
— Requirement for specification of ECM
— Program supported Monitoring, Targeting and Reporting
— Training:
« Technology specific behaviours
« Employee Awareness program development



Observations and lessons learned
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How might program designs need to change to accommodate O&M and
energy management and evaluation approaches to support related progress
& Impacts/outcomes measurement?

Program design changes to accommodate both Energy Management and
Technical approaches

Program support for Measurement and Verification (meters, training)
Post ECM persistence renewal (site visit, audit, meter)

What are your plans going forward — program planning that builds on
lessons learned?

Enhance the Employee Awareness Program to embed MT&R
Self-generator metering

Enhance KAM claiming process for Behavioural type savings (ECM, data,
customer commitment)

Persistence renewal function
Adapt other sector/jurisdiction learnings to Industrial



Please forward guestions to:

Alex Adams

Industrial Program Manager
BC Hydro Power Smart
604-809-7116
Alex.Adams@BCHydro.com

BChydro
powersmart
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BC Energy Plan Policy Actions —
A High Level View BChydro ©

powersmart

BC Enerqy Plan — Key Strategies

1.Conserve more 2. Buy more

3. Build more
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Program Development
1. Conceptual DeSign powersmart

Based on the spectrum of energy management in
the marketplace, offer two tiers of the program:
— Enabler stream, a la carte
— Sustainable Energy Management Program (SEMP),

Integrated

 Provide energy management enabler support
at all phases of sustainable energy
management



Detailled PS Partnhers —
3. Transmission Detailed design

 Industrial Energy Manager initiative

— Sustainable Energy Management Plan embedded
within IEM as a deliverable (AEE Sustainable
Energy Management Plan)

— Scope of Work — used to build customized to
customer energy management program

— Screening. segmentation based on Customer
Situation Assessment (CSA), based on Chris
Russel, Energy Pathfinding



How Is SEMP stream o
eligibility determined?

« Assessment of a customer’s Organizational Attributes
and Business Objectives:

— A high Organizational Attribute score indicates that the customer
IS well positioned to implement a sophisticated Energy
Management Program.

— A high Business Objective score indicates that a customer has
business objectives which are very much in line with the
objectives of an energy management program.
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Target CSA Customers

Customer Organizational Business Rank
Attribute Score Chjective Score
Toyota CAPTIN 9.70 8.05 1
Taylor NGL 8.45 9.15 2
Graymont 7.25 8.75 3
Husky 7.85 7.65 4
Lafarge 750 7.55 5
Catalyst 7.30 7.70 6
Gibraltor Mines 6.70 7.80 7
Howe Sound P&P 6.70 7.70 8
Hghland Valley Copper 7.60 6.70 9




Final Ranking for SEMP

Company Total
T —— Company Tatal |dentified Potential Company Total Welghted

\dentified Potential lesz Steam Cycle 2005 Purchased CoA  |Rankw’ | Weighted| Overal

[ Rank {Imaroverment (WWhl | Bank [Flecticity [KWh[ | Bank 1Bank 1300 Bank _[Bank
Catalyst Paper Corporation b7 04B01E ] MRS 1] AR IINEN | 1] b | Al 1
West Fraser Timber o Ltd - Pulp Mill JNE] 3 A Ne 2] Mgk 2] 2 000] 940 b
Highland Valley Capper 16576017 11 6a7eal7 | B 9253ME| 3] 9 6RO 74D 4
Howe Sound Pulp And Paper Ltd LR gy7eb e 3| BRIREN | 4] B B0 520 2
Fording Coal Ltd FAEH0) 13 FASH0) 10 ABTAEAER| A B 17401 160 21
Canfor Taylor J3pE6 1T 8 opka 177 | 9] 414802 B 1B el 1140 3
Canfor Pulp Grouy 9284751 2 RS B JMpBI0 T 1 bR0| 520 3
West Fraser Timber Co Ltd - Solid Woods MDA b MDA 4 BMeM) B 2 1280 1200 1
Canfor 3olid Woods 054734 7 0547314 5] WHRIE] 8] X 1380 1300 12
Hucklebenry Mines Ltd b BN 15 pABEN | 12 ZARTJ0E) 0] M 1760 1640 il
Thompson Creek Mining Linited dR61071] 18 g T e A K 14601 1340 13
Taylor NGL Partnershin Limited ofBwA2 | 16 o2 14| IBeRIAT| 12| 2 960 64D 4]
nperial M etals Corporation L B2 B ETHm| 13 A A AN Jii
Tageko Mines A48 A 1459 B/ e A2 M) T 1680 1bd0 17




CSA and SEMP

Cariboo, Eurocan)

Howe Sound v
Highland Valley v
Copper

West Fraser (QRP, v

Catalyst v
Canfor Taylor v
| Domtar Kamloops v




Program Implementation

PUWCEISHIal L

 |Industrial Energy Manager
— Scope of Work
— Energy Management Team (EMT)
— SEMP
— Quarterly Reporting
— Other initiatives

e Sales force

— KAM’s: trained in the program and in Continuous
Energy Management

— Association IEM’s: Program Manager
— Consortium IEM’s: Program Manager



The IEM with SEMP program
features and options

e Scope of Work vs a fixed form

e Options related to:
— Duration (1 yr, +6mth, to 2 yrs)
— Energy Manager program content
— Addition of:

 SEMP workshop

 Energy Management Assessment
» Audits, Studies

« MTR, etc, etc

Employee awareness

— Contracting relationship

— Reporting format (monthly vs quarterly)
— |EM offer (standard vs SEMP)

Power Smart Industrial Energy Manager Scope of Work
Industrial Energy Manager Initiative with
Sustainable Energy Management Program (SEMP)

Energy Manager Start Date:

Energy Manager Term: o 12 months o 18 months o 24 months

REPORT SUBMISSION DATES

Quarterly Summary Reports:

0 1% Summary Report Submission date: hrs

0 Quarterly Summary Reports: hrs

0 1" Monthly Scorecard Submission date: hrs
(and continuing on one-month intervals)

Sustainable Energy Management Program
(SEMP) workshop scheduling date:

o SEMP Plan submission date ‘ | ‘ hrs

ENERGY MANAGER PROGRAM DETAIL
Electrical Energy | Annual (last 12 months) self-generated electricity (MWh): MWh
Consumption
(For multple stes, Annual (last 12 months) purchased electricity (MWh): Mwh
show break-out on
separate sheet) Total annual electrical energy consumption (MWh): MWh

Information required to be gathered by Energy Manager

(should include: consumption data, production data, KPI, benchmarking, load profiles, previous
audits, preventative maintenance records, awareness programs, employee energy performance
incentives and training records):

Date of most recent energy management assessment conducted (Corporate wide or plant specific):

Proposed timing of energy audit or study (if applicable):

Assessments to be conducted by Energy Manager (energy management practices auditing):

Proposed timing for new energy management assessment (One-2-Five, Carbon Trust) (if applicable);

Date of most recent plant wide energy audit or study conducted (plant wide or specific):

Proposed timing for new energy audit or study (if applicable):




SEMP Delivery

powersmart

e Conducted by an Energy Management Team
formed from BC Hydro employees to enable
SEMP for you

e Customized BCH info:
— SEMP overview & offer
— Tier 2 potential
— End-use potential
— Consumption history

k — Power Smart history

\




Success In Implementation

powersmart

Canadian Forest Products Ltd.

Taylor Pulp

Sustainable Energy Management Policy

Canadian Forest Products Ltd. - Taylor Pulp, recognizes that consumption of

o~ m e man e Em e -AI-‘I-‘I'ALI— B Y D N R R N D N PP ll-.-. L.

Our nrganizatiun Is cummltted to:

® A Sustainable Energy Management Plan (SEMP)

. Providing and maintaining an Energy System Manual outlining
responsibilities for each part of the management system. The Energy
Management Representative will be responsible for the Energy System
Manual.

. Establishing annual objectives for energy reduction and prov'iding
procedures and strategies to meet these objectives through operating and
maintenance initiatives.

Terry Bradford
Divisional Manager
March 24, 2008




Energy Manager Duties
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APPENDIX 2.a. ENERGY MANAGER DUTIES

In connection with the identification, reporting, and implementation of energy saving opportunities, the
minimum duties of the Energy Manager (EM) are expressed below.

SEMP Workshop — Coordinate a SEMP workshop conducted by a suitable consultant at the Partner’s
facility and acquire the attendance of the Partner’s appropriate personnel.

Energy Tracking & Monitoring - Provide a database and an energy tracking and monitoring system for
each facility / process that captures current monthly energy consumption. The EM will develop and
deliver training to the Applicant’s staff on the energy tracking and monitoring system.

Primary Assessment — Review existing energy study reports and perform a high-level assessment,
including a walk through audit of each major process area of each site, to identify energy saving
opportunities and to identify which systems will require more detailed evaluations.

Maintenance and Operating Schedules - Review and provide a description of the control systems,
operating schedules, and maintenance practices at each facility / process to identify operational
savings. Develop maintenance practices and programs to enhance energy efficiency. Examples would
include: reprogramming controls to shutdown equipment and lighting when not required, developing a
checklist to ensure that all shutdown procedures are properly implemented and followed.

Energy Saving Opportunities & Action Plan - Identify, assess, prioritize and recommend to Partner /
senior management energy-saving opportunity projects including both capital improvement projects
and operational and maintenance changes. This will include the preparation of business cases to

| justify capital expenditure and the completion of applications to BC Hydro Power Smart Programs and
\ to other agencies to maximize funding available for energy-saving projects.




Energy Manager Duties (cont’d)
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 Project Implementation & Electrical Energy Savings — Coordinate the implementation of energy-
saving projects, including the planning, budgeting, and scheduling for the design, installation,
commissioning, and verification of energy efficiency projects. It is expected that a project
manager (not the EM) would be assigned for large capital projects.

« Measurement & Verification Strategy — Work with Partner to develop a strategy for the
Measurement & Verification of energy-saving projects at a corporate level (i.e. not involved at
project level).

 Energy Management Behaviour and Business Process Improvements — Work to create and foster
a sustainable energy management culture at the Partner’s facilities and provide an avenue for
employees to recognize and report issues and ideas regarding energy conservation and
efficiency.

« Employee Awareness Program - Implement an employee training and awareness program to
promote energy conservation and communicate the energy efficiency initiatives undertaken.

Assistance to BC Hydro Power Smart Projects — Coordinate and assist with site inspections by
BC Hydro from time to time of the various measures implemented at BC Hydro’s sole discretion.
Collect relevant information regarding additional electrical energy use (equipment purchases,
scheduledchanges, occupancy changes, construction) to assist with base year adjustment issues
to BC Hydro.

« SEMP Report — Develop the SEMP report by completing the necessary duties from those
described above and by adhering to the minimum requirements of appendix 2.b.
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