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PROGRAM INCENTIVE DETAILS & PAYMENT TERMS

Efficiency NB — Industrial Program: Incentive Detai Is & Payment
Terms

This document presents the Efficiency NB — Industrial Program Incentive Details &
Payment Terms. It covers various facets of the Incentives from incentive amounts to
pre-approval of incentives, through to payment terms and reporting guidelines. The
document presents the information in Parts as follows:

Part 1 — Incentives: Presents the individual incentive amounts, maximums and
payment terms.

Part 2 — Eligible Projects: Defines the various projects types for which
incentives are available.

Part 3 — Eligible Costs: Present the types of costs that can be claimed as
eligible for incentive payment.

Part 4 — Incentive Pre-Approval: Describes the Process that is to be used by
the Client to seek pre-approval for incentives for a specific Eligible Project.

Part 5 — Request for Incentive Payment.  Describes the Process that is to be
used by the Client to seek payment of incentives by Efficiency NB.

Part 6 — Incentive Maximums : Presents the maximum incentive amount per
client facility.

Part 7 — Incentive Pre-Approval Request Form: Presents the form (sample)
that is to be used for Incentive Pre-Approval Requests.

Part 8 — Incentive Payment Request Form: Presents the form (sample) that is
to be used for Incentive Payment Requests.

Part 9 - Pre-Feasibility Report Guideline: Describes the reporting
requirements for Pre-Feasibility Reports.

Part 10 — Detailed Feasibility Report Guideline: Describes the reporting
requirements for Detailed Feasibility Reports.

Part 11 — Measurement and Verification Plan Guideli ne: Provides guidance
and describes the requirements for an M&V Plan.

Part 12 — EMIS Audit Guideline: Presents Program requirements with respect
to Energy Management Information System Audits (EMIS).

Part 13 — EMIS Implementation Plan: Presents Program requirements with
respect to details of EMIS Implementation Plans.
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PROGRAM INCENTIVE DETAILS & PAYMENT TERMS

Part 1: Incentives & Payment Terms

Subject to the provisions of incentive approval and payment terms as provided in Part 4:
Incentive Pre-Approval and Part 5: Request for Incentive Payment herein, Efficiency NB
provides financial incentives (“Incentives”) to reduce the Eligible Costs (“Eligible Costs”
as defined in Part 3: Eligible Costs), incurred by Client for conducting Program activities
related to Eligible Projects (“Eligible Projects” as defined in Part 2: Eligible Projects).
One of the principles of Efficiency NB’s incentive payments is that they are contingent
upon concrete action by Client to move forward with specific Eligible Projects that meet
the Industry Investment Criteria. The following sections outline the specifics for
Incentives provided by Efficiency NB.

1.1 CAPITAL ENERGY EFFICIENCY PROJECT BUSINESS CASE DEVELOPMENT

Capital Energy Efficiency Project Business Case Development incentives support the
identification, analysis, business case preparation and measurement of results from
Eligible Projects that require Client capital investment. The Program provides
Incentives as follows in Table 1.1:

Table 1.1 Summary of Available Capital Energy Effic  iency Project Incentives
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Incentive & Payment Amount
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Incentive & Payment Amount Payment Terms
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1.2 ENERGY MANAGEMENT INFORMATION SYSTEMS PROJECTS

An Energy Management Information System (EMIS) promotes and enables energy
efficiency improvements by providing management with relevant information for use in
an energy management program. The Program provides Incentives as follows in Table
1.2:

Table 1.2 Summary of Available EMIS Incentives and  Details

Incentive & Payment Amount Payment Terms
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Incentive & Payment Amount Payment Terms
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PROGRAM INCENTIVE DETAILS & PAYMENT TERMS

Part 2:

Eligible Projects

The Program provides Incentives to reduce the costs to Client for Program Activities
that lead to the identification, assessment, implementation and measurement of results
from the following types of projects (“Eligible Projects”):

Part 3:

Energy Efficiency Projects that decrease electricity and/or fossil fuel use
within the facility and/or result in decreased energy intensity within energy
intensive processes;

Peak Demand Management Projects aimed at reducing peak electrical
demand at the facility and on the electricity grid;

Fuel Switching to Renewable Fuel Projects  such as conversion of steam
generators and/or steam/power systems to biomass as well as the use of
solar energy for hot water or air heating;

. Waste to Energy Projects that produce energy from recovered waste

streams such as recovery of biogas from wastewater treatment services,
use of waste wood for fuel etc. These Eligible Projects will be considered
only if such systems are “inside the fence” at the industrial site and will not
increase GHG emissions;

Energy Management Information Systems Implementatio n Projects
that facilitate proven achievement and maintenance of higher operational
efficiencies, and which lead to enhanced identification of capital energy
efficiency Projects;

Monitoring and Verification System Implementation P rojects that create
a structured process for verifying the energy saving results from the
implementation of Eligible Projects.

Eligible Costs

a) Eligible Costs are costs incurred by Client, which are, in the opinion of Efficiency NB,
deemed eligible for Incentive payments as follows:

Consultant Costs: defined as salaries, fees or remuneration or
reasonable expenses paid to professional, technical personnel,
consultants, equipment suppliers, and contractors that are, in the opinion
of Efficiency NB, qualified to undertake the work, and who are directly
involved in the study, design, and/or engineering for activities falling
under the following Incentive Types: Opportunity Identification
Incentive, Business Case Incentive, EMIS Audit Ince ntive, EMIS
Implementation Plan Incentive.

System Costs: defined as the capital costs (as defined and determined
by GAAP) of acquiring, developing, installing, modernizing, renting or
leasing EMIS Systems and M&V Systems for activities falling under the
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following Incentive Types: Energy Savings Measurement &
Verification (M&V) Incentive, EMIS Implementation P lan Incentive.

b) Eligible costs specifically exclude:
I The cost of salaried staff
il. general overhead costs of the Client, or commitment in-kind,
including operating costs related to the general maintenance,
repair and overhead cost of Eligible Projects;
iii. the cost to purchase or lease real property;

V. cost in respect of office space for Eligible Project
administrative staff;

V. administrative costs not specifically listed as Eligible Costs;

Vi. the cost of engineering, audit or feasibility studies to the

extent of grants or contributions provided by or committed to
be provided the Office of Energy Efficiency or any other
federal, provincial, territorial or municipal government

program;
Vii. conference and conference travel costs;

viii.  cost of office supplies, equipment and furniture; and

iX. Provincial Sales Tax, the Goods and Services Tax or

Harmonized Sales Tax for which the recipient is eligible for a
tax rebate and;
X. Any other costs eligible for rebates.

Part 4: Incentive Pre-approval:

Client shall notify Efficiency NB of its intention to commence a specific Program Activity
that is potentially eligible for a Financial Incentive by issuing an Incentive Pre-approval
Request (“Incentive Pre-Approval Request”), the sample form of which is presented in
Part 7.

Efficiency NB shall evaluate the eligibility of the Program Activity for which Incentive
Approval is being sought by Client. Efficiency NB will, at its sole discretion, either:

a) approve commencement of the specific Program Activity within 5 business days
of receipt of the duly completed Incentive Pre-Approval Request by issuing a
signed Eligible Project Activity Pre-Approval Letter (“Pre-Approval Letter”),

b) request further information as required to evaluate, at its sole discretion, the
eligibility of the Program Activity.

c) reject the request for incentive Pre-Approval

In any event, Program Activities and any costs related to such program activities born
by Client are not Eligible Costs for recovery through incentives until the date that
Efficiency NB issues a signed Eligible Project Activity Pre-Approval Letter.
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Part 5: Request for Incentive Payment

Client shall make a Request for Incentive Payments (“Incentive Payment Request”) by
issuing a completed Incentive Payment Request Form, the sample of which is provided
in Part 8. Request for Incentive Payments can be sent by Client to Efficiency NB at any
time during the Program Term.

Upon receipt and approval of the Incentive Payment Request provided in Part 8 and
complete with the required supporting information, as defined in 4 (v) b. , Efficiency NB
shall issue Incentive payments within 15 business days from the date of approval of the
Incentive Payment Request.

Request for Incentive Payment must be supported and accompanied by proof of
payment in the form of invoices from external suppliers or service providers along with
cancelled cheques. As provided for in Table A.1 and Table A.2, Request for Incentive
Payment must be supported by reasonable evidence of demonstrated action to move
forward with the development or implementation of Eligible Projects. Such evidence
may include, but is not limited to, contracts or purchase orders supported by appropriate
proposals conduct the further development and implementation of Eligible Projects.

Part 6: Incentive Maximums

The maximum total incentive for this Program and for all incentive types will not exceed
$500,000.00 per Client.

Page 8



PROGRAM INCENTIVE DETAILS & PAYMENT TERMS

Part 7: Incentive Pre-approval Request Form (Sampl e)

Client intends to conduct Program activities as required related to the following specific
Incentive type and has included the additional information indicated below the Incentive
title to substantiate that the proposed Program Activities are in compliance with the
Eligible Project and Eligible Cost definitions:

Opportunity Identification Incentive

o Copy of Consultant proposal confirming that the scope of the
Consultant's work will result in a Pre-feasibilty Report (PFR)
substantially in compliance with the PFR Guideline found in Schedule B,
Part 9 of the Program Participation Agreement;

Business Case Incentive

o Copy of Consultant proposal confirming that the scope of the
Consultants work will result in a Detailed Feasibility Report (DFR)
substantially in compliance with the DFR Guideline found in Schedule
B, Part 10 of the Program Participation Agreement;

Energy Savings Measurement & Verification Incentive

o Copy of an M&V Plan substantially in compliance with the M&V
Guideline found in Schedule B, Part 11 of the Program Participation
Agreement;

EMIS Audit Incentive

o Copy of Consultant proposal confirming that the scope of the
Consultants work will result in an EMIS Audit substantially in
compliance with the EMIS Audit Guideline found in Schedule B, Part 12
of the Program Participation Agreement;

EMIS Implementation Plan Incentive

o Copy of Consultant proposal confirming that the scope of the
Consultants work will result in an EMIS Implementation Plan
substantially in compliance with the EMIS Implementation Guideline
found in Schedule B, Part 13 of the Program Participation Agreement;

EMIS Implementation Incentive

o Copy of an EMIS Implementation Plan confirming the proposed costs

and benefits of the proposed EMIS Project;

Client name:

Submitted by:

Date:

Approved by:
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Incentive Payment Request Form (Sample)

Client has completed the Program activities as required related to the following
Incentive type and is attaching the additional information indicated below the Incentive
title to substantiate that the completed Program activities are in compliance with the
Eligible Project and Eligible Cost definitions:

Opportunity Identification Incentive

o Copy of Consultant Pre-feasibility Report substantially in compliance
with the PFR Guideline found in Schedule B, Part 9 of the Program
Participation Agreement

o Copy of Consultant invoice and Client payment confirmation

Business Case Incentive

o0 Copy of Consultant Detailed Feasibility Report (DFR) substantially in
compliance with the DFR Guideline found in Schedule B, Part 10 of the
Program Participant Agreement

o Copy of Consultant invoice and Client payment confirmation

Energy Savings Measurement & Verification Incentive ;

o Copy of paid invoices confirming implementation of the M&V system in
accordance with the M&V Plan previously submitted by Client and
approved by Efficiency NB

o Copy of a Report documenting three (3) consecutive months of M&V
Reports

EMIS Audit Incentive

o Copy of Consultant EMIS Audit substantially in compliance with the
EMIS Audit Guideline found in Schedule B, Part 12 of the Program
Participant Agreement

o Copy of Consultant invoice and Client payment confirmation

EMIS Implementation Plan Incentive

o Copy of Consultant EMIS Implementation Plan substantially in
compliance with EMIS Implementation Guideline found in Schedule B,
Part 13 of the Program Participant Agreement

o Copy of Consultant invoice and Client payment confirmation

EMIS Implementation Incentive

o Copy of paid invoices confirming implementation of the EMIS system in
accordance with the EMIS Implementation Plan previously submitted by
Client and approved by Efficiency NB

o Copy of report documenting three (3) consecutive months of EMIS
reports
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Client name:

Submitted by:

Date:

Approved by:

Part 9: Pre-Feasibility Report Guidelines

Client and/or its consultant will assess the energy usage and systems at the Facility in
order to identify Eligible Projects that meet Efficiency NB’s Eligibility Criteria and that
can meet the Industry Investment Criteria, which will be defined for each particular
Client in the Agreement.

Following detailed analysis of a part of or all of the Facility, Client (or its Consultant) will
be required to prepare a written report (“Pre-Feasibility Report” ) minimally containing
the following information:

General

Executive summary: Should contain a table showing Eligible Project(s), cost,
savings, and simple paybacks. A brief description may follow that describes other
benefits, such as reduced maintenance, and elimination of a bottleneck.

Energy Use: A table summarizing the total energy use and cost by energy type for
the facility. It can be useful to outline where the energy is used in the plant in pie
chart form.

Conclusion & Path Forward: The report should identify the specific Eligible

Projects(s) that will be assessed further in detail resulting in the production of a
Detailed Feasibility Report.

Project Specific

For each Eligible Project, the Pre-Feasibility Report should briefly describe the
following:

The Current Situation: Description of the existing equipment or system and its
present condition and operation that lends itself to the achievement of energy
savings;
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Proposed Modification:  Description and intent of the proposed Eligible Project(s),
which can be implemented at the Facilities to achieve savings, and their impact on
existing Facility systems and/or operation

Benefits: Description of the type & value of potential benefits (energy savings,
maintenance savings, productivity increases etc) that will result from the Eligible
Project(s)

Interrelation: Description of any inter-connected systems that will be impacted by
implementation of the Eligible Project(s) and/or be required for the achievement of
Savings

Potential Risks: Identify any potential risks to the implementation of the Eligible
Project(s) or achievement of the projected Savings that should be assessed further
in the Detailed Feasibility Report

Estimated Total Construction Costs: Provide a brief estimate of the total cost to
implement the Eligible Project(s) including engineering, procurement, installation and
training

Potential Commitments:  Identify any commitments that may be required to
implement the Eligible Project(s) or achieve the Savings on an ongoing basis

Measurement of Savings: Briefly describe how Savings will be measured after
implementation of the Eligible Project(s) and describe any measurements or analysis
that will be required during the Detailed Feasibility Report to refine the Savings
estimate and serve as a baseline for future Savings measurement

Scheduling Issues: Identify any scheduling issues that could impact
implementation of the Eligible Project(s) or the conducting of the Detailed Feasibility
Report and or/ specific measurements required
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Part 10: Detailed Feasibility Report Guidelines

Upon receipt by Client of Efficiency NB approval of a DFR Pre-Approval request, Client
shall perform a detailed analysis of the specific energy Eligible Project(s) and present
the results of this analysis in a Detailed Feasibility Report (“DFR”) with the following
content, as applicable:

An Executive Summary of the key economic information for the Eligible Project(s)

The Current Situation: description of the current situation describing existing
equipment or systems in the Facilities to be modified and the aspect of their present
condition and operation that offers an opportunity for Eligible Project(s)

Proposed Modification:  description and intent of the proposed modifications whereby
the Eligible Project(s) will be installed to achieve the efficiency improvements

Baseline Energy Use : description of the current energy use and operating costs to be
improved by the Eligible Project(s) including specific measured energy, production, and
other parameters that are the basis of the energy being consumed by the system before
the Eligible Project(s) is(are) installed (“Baseline )

Benefits: description of type, detailed calculation, and estimated value of energy
savings and non-energy benefits (including GHG emission reductions) (“Benefits )
projected to be generated by implementation of the Eligible Project(s)

Interrelation: Description of any inter-connected systems that will be impacted by
implementation of the Eligible Project(s) and/or be required for the achievement of
savings

Measurement of Savings: plan for measurement and verification (“M&V”) of the
Benefits following implementation of the Eligible Project(s) in accordance with the M&V
Plan; and the method for calculating Savings on an ongoing basis (“Savings
Calculation Method )

A description of Client's maintenance responsibilities (and incremental costs if
applicable) after construction of the Eligible Project(s), to sustain the projected
performance

A description of potential Client commitments which may be required to permit
implementation of the Eligible Project(s)

Identification of technical (and other) risks related to the proposed Eligible Project(s)
and the methods of addressing them

Identification of any environmental issues related to the proposed Eligible Project(s)
implementation and methods for addressing them
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A detailed estimate of the Total Construction Costs to implement the Eligible Project(s)

Preliminary Project Implementation Schedule

A financial pro-forma of the Eligible Project(s) cash flow after construction completion,
including estimated annual savings, ongoing Eligible Project(s) operating costs and
capital, and non-capital costs minus applicable grants or incentives required to
implement the Eligible Project(s).
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PART 11: M&V Plan Guideline

11.1 M&V Plan Checklist

The M&V Plan should follow the recommendation of the IPMVP, referenced below. To
adhere to the IPMVP, the Plan should name the IPMVP Option (A, B, C, or D) that is
used in the measurement process. The Plan should also show:

The name and contact information of the designated M&V person responsible for
the Eligible Project.

The purpose of each Eligible Project and its impact on operating conditions.

The measurement boundaries for each Eligible Project and the ways of dealing
with effects beyond the boundary.

For the baseline period: the energy use, values of independent variables and
static factors.

The exact mathematical model to be used for computing savings, including the
price of energy.

A plan for monitoring static factors for changes from baseline conditions.

The selected test period.

Metering points, specifications & operating procedures. (calibration records of
instruments)

Quiality control procedures.

Expected costs and accuracy.

Report formats and frequency.

11.2 General M&V Considerations

The following guidance is designed to help large energy users and their consultants
understand the widely accepted core elements of the “art” of Measurement and
Verification (M&V) of energy savings. While the guide is intended to provide some
sound information, it does not displace good judgment in planning the measurement
activity of any particular Eligible Project.

M&V is an “art” - we first we must begin with an understanding that we cannot measure
savings, since savings reflect the absence of former energy use. It is impossible to
measure energy use that did not happen. However we can use measurements in the
pre-retrofit (“baseline”) period to estimate what energy use would have been after
retrofit if we had not implemented the Eligible Project.

The development of such an estimate is subject to much judgment. No two M&V
experts will report the same savings from one set of data.
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An Eligible Project’'s M&V program should be designed while the Eligible Project(s) are
being designed, so that the Eligible Project economics fully consider the costs of the
necessary and agreed measurement hardware, software and manpower for installation
and reporting.  This design, documented in an “M&V Plan,” should become
progressively more detailed as Eligible Project(s) are developed and as the Eligible
Project budgets become more certain. The M&V Plan should address all of the
considerations listed below.

The M&V Plan should be accepted by all parties who are interested in the savings
reports. Therefore every effort should be taken to keep the M&V as simple as possible.

Following the M&V Planning phase and retrofit installation, the M&V Plan should be
implemented, including: data gathering transmitting and storing, data analysis,
measurement equipment maintenance, baseline adjustments, quality control, and
reporting.

11.3 Considerations in M&V Planning

It should be understood from the outset that “savings” means different things to different
people. To the accountant, “savings ” are the difference between the post-retrofit and
baseline energy bills. Accounting records directly show cost changes, but they do not
separate the effect of the plant retrofit from any other changes in the plant that affect
energy use.

The effectiveness of an energy retrofit is better measured by comparing post-retrofit
energy costs with the costs that would have been incurred if the plant had not been
retrofitted. This latter term requires engineering by competent individuals so that the
reported savings reflect true “cost avoidance .” The basic concept in determining “cost
avoidance” for most energy retrofits is to subtract’: (A-B) x C

I "# $ %& () ) o, -
# m-#) -$

Page 16



PROGRAM INCENTIVE DETAILS & PAYMENT TERMS

(A) Actual energy use after retrofit: MINUS

(B) Energy use that would have happened after retrofit if the retrofit had not been in
place; MULTIPLIED BY;

(C) Current Marginal Energy prices

It is easy to measure item (A) with measurement equipment, directly or indirectly. The
complications arise in determining (B) since we can only measure energy use without
retrofits before retrofit. Unfortunately this pre-retrofit energy level reflects the operating
condition (production level, product mix, etc.) of the pre-retrofit period. To properly
determine savings, (B) must be derived by re-stating baseline energy use under the
post-retrofit plant operating conditions. In other words to make an “apples to apples”

comparison , the two energy quantities (A) and (B) must be stated under the same set
of operating conditions. Without such re-statement of baseline energy use to post
retrofit conditions, the simple difference between pre- and post-retrofit energy use
includes the energy impact of any production change, amplifying or hiding real savings.

The art of M&V hinges on establishing an appropriate way to adjust for changing
conditions and on selecting appropriate meters. The following outlines basic topics to
consider in designing the M&V for any Eligible Project.

11.4 Select the Performance Parameter(s) Of Interes t

Many aspects of plant operation drive energy use. However the retrofit may have only
focused on one or a few of them. To minimize M&V costs the assessment should focus
on just the performance parameters of interest. For example, if a retrofit aims to make a
boiler more energy efficient, M&V should focus on measuring boiler efficiency before
and after retrofit. Measuring boiler energy use over a period of time would include in the
analysis the impact of any load change and mask the change in boiler efficiency.
However as a different example, if the retrofit's objective was to reduce energy use in a
compressed air system that is unaffected by throughput, energy use should be
measured for a representative period of time before and after retrofit.

11.5 Setthe Measurement Boundary

The location of meters depends on the scope of the energy retrofit. If only a particular
production line or piece of equipment is retrofitted, meters should be added to measure
the energy parameters of just this system. This approach is known as “Retrofit
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Isolation: All Parameter Measurement " (IPMVP Option B?) and should set meters in
locations to measure as many of the significant energy impacts as possible. Retrofit
related energy effects beyond the boundary of measurement will require special
consideration, so the boundary should be wide enough to encompass all significant
energy effects. However, as the measurement boundary is expanded, the number of
operating parameters that might change increases. Since each such parameter
(throughput, product mix, ambient conditions...... ) must be considered for an “apples to
apples” comparison, the narrower the boundary the less complex the M&V.

Alternatively if the entire plant is retrofitted, or produces one homogeneous product, the
measurement boundary may be expanded to the plant fence, using utility meters as the
M&V meters. This “Whole Facility ” approach (IPMVP Option C®) necessitates
monitoring of all conditions within the plant which might affect energy use and therefore
require adjustment for the “apples to apples” comparison. The Whole Facility approach
may also be used to control metering costs when many separate retrofits are
implemented, instead of using multiple Retrofit Isolation approaches each requiring at
least one meter.

11.6 Select the Extent of Metering

Some of the energy flows across the measurement boundary can be easily measured
while others are difficult. For example the energy use of an electric motor or boiler can
be easily measured by measuring electricity or fuel input, respectively. On the other
hand, measurements such as heat flow require more complex (i.e. expensive)
measurement equipment because they require three sensing devices (inflow and
outflow temperatures, and flow rate). However even simple quantities can sometimes
become difficult to actually measure due to their dispersion around a plant. Consider
three examples:

o A chilled water system’s primary electricity using elements consist of a
compressor, chilled water pumps, cooling tower fans and condenser pumps. The
measurement of chiller electricity use may require measurement of all of these
pieces of equipment for various periods of time.

0 A gas burning furnace may receive gas from several gas mains within the plant
(to provide redundancy). As there is no common gas delivery pipe where just
one meter could measure all gas, each gas supply line will have to be separately
metered.

o A lighting system is always dispersed around a plant, and may have its electrical
supply integrated with the total plant electrical system. If no transformer or
breaker panel is dedicated to lighting, central metering of lighting is impossible.

2 See IPMVP, Volume |, 2007, Chapter Section 4.8.2
3 See IPMVP, Volume |, 2007, Chapter 4.9
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Isolation of a lighting system’s energy use from the rest of the plant may require
measurement of each light fixture or many small groups of fixtures.

Where the extent of the measurement may add significantly to Eligible Project costs,
two techniques may be considered:

0]

11.7

Measure a sample of identical equipment, rather than all equipment. For
example, if all burners in a furnace are identical and controlled together as a unit,
it may be reasonable to measure the fuel use of only a sample of the multiple
burners in a system, assuming that the others consume energy identically. Such
sampling allows the reduction of measurement costs but requires demonstration
that it is reasonable to assume similarity of all burners. Demonstration of the
validity of an assumption would require techniques of i) random selection
amongst identical burners for the ones to be measured, and ii) examination and
reporting of the variance between the results on the measured burners to provide
confidence that the selected sample shows some consistency.

Develop agreed simplifying assumptions, following the “Retrofit Isolation: Key
Parameter Measurement ” approach (IPMVP Option A%). This approach allows
some assumptions, where they are not critical to demonstrating performance. For
example, in the case of a boiler efficiency improvement, boiler efficiency is the
key parameter which is measured, and the boiler load pattern is assumed in
order to predict boiler energy use. Measurement of just the key parameter(s)
allows the reduction of measurement, costs but requires demonstration that the
assumed value(s) are reasonable

Decide the Length of the Measurement Period

M&V activities may last only long enough to prove achievement of expected results.
However if continuation of the energy savings is at any risk, ongoing continuous
measurement of the parameters would be appropriate. Measurement equipment added
to prove performance of the retrofit may also provide useful data that supports process
control optimization and therefore become a standard part of the plant instrumentation.

The minimum length of a savings measurement period is established by the normal
operating mode of the system being measured.

(0]

If a system’s energy usage rate is constant, measurement only needs to last long
enough to produce reliable meter readings — normally just a few seconds or
minutes. However longer preliminary measurement may be needed to prove that
the energy use really is constant, especially if loads on the measured equipment
vary.

4 See IPMVP, Volume 1, 2007, Chapter 4.8.1
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o If a constant energy using system operates intermittently, the measurement of
energy usage rate during operations can be brief, but some measurement must
be made of operating periods to determine the overall energy use.

o If a system’s energy use or operating period varies in response to some plant
parameter such as production rate, intake air temperature or product type,
measurements must be taken to span the full range of conditions, with a
concentration of readings in the normal range. To encounter the full range within
the period of time that measurement equipment or staff may be available, it may
be necessary to temporarily force some conditions such as throughput. Where
the full range of conditions cannot be found or forced, some extrapolation from
measured data may be needed (see Calibrated Simulations, below)

These system characteristics will determine the length of the measurement periods, for
both the before and after retrofit conditions.

There are three basic types of measurement periods for before and after conditions:

o0 Short term test — only long enough to adequately demonstrate results, once;

o Long term monitoring — to demonstrate ongoing results through either continuous
measurement or repeated short term tests; and

o Onl/off test — a form of short term test where retrofitted equipment cannot easily
have its energy flow measured separately from the rest of the plant. This test
applies where the retrofit function can easily be turned on and off, to measure
plant energy use with and without the retrofit over short periods of time®. The
impact of a control retrofit may be measured this way if its function can be easily
bypassed so that controls are returned to their original function without damage
to the system.

11.12 Choose Independent Variables and Determine Th  eir Relationship to Energy

Energy is used in order to achieve some function, whether it is to compress air, heat
metal, cool water, turn motors, etc. The load on the energy using system often affects
its energy use. In order to make the basic “apples to apples” comparison described
above, adjustments must be made for all parameters driving energy use of the
retrofitted system. These parameters are termed “independent” of the energy use,
because they vary in response to some user demand, not energy use. Independent
variables may be numerous, for example: production rate, product type, inlet air or
water temperature, temperature or humidity inside or outside the plant, raw material
type, number of occupants, sunlight availability, etc. Any of these parameters can vary
continuously, so they are called “variables.”

S See IPMVP Volume |, 2007, Chapter 4.5.3.
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Some independent variables will have greater impact on a system’s energy use than
others. The challenge in M&V is to select the ones with a significant effect, and to
develop a mathematical model of the relationship(s) between these significant variables
and the system’s energy use in the baseline period.

There are two ways to assess and analyze the relationship between energy use and
independent variables:

o Data Analysis. In this approach, actual measurements of independent variables
are compared to measured energy use to find the relationship between energy
and one or more variables. Regression analysis is one common statistical
technique which can help find the most significant variables, develop a
mathematical model correlating energy and selected variables, and indicate how
well the model actually describes the correlation®. The outcome of the data
analysis is a mathematical model of the relationship between baseline energy
use and the independent variables. This model is then used to predict what
energy use would have been under post-retrofit conditions if the retrofit had not
been installed.

o “Calibrated Simulation " approach (IPMVP Option D). In some plants there
may be many independent variables driving energy use, or insufficient data
available to enable reliable data analysis for a relatively small retrofit. As a result
it may be very difficult to derive a reasonable mathematical model describing the
relationship of independent variables and baseline energy use. In these
situations, a simulation model may be prepared from fundamental physical
relationships established in engineering literature to suit the particular equipment
in place. Such simulation model is typically a complex set of equations describing
the interactions of various operating parameters within a system. The simulation
model uses as input some measured independent variables such as plant
production rate and product type. The simulation model’s output is a prediction of
the energy use of the system (amongst other parameters). Large process
oriented plants with many interacting effects may already have developed such a
simulation tool for modeling plant operations to assist planning and control. To be
valid this simulation model must be “calibrated,” or have its output compared to
actual system energy use data to demonstrate its ability to adequately simulate
the energy use of all operating modes of the system being retrofitted.

The simulation model may need to be adjusted several times to ensure a good fit
(“calibration”) with reality. The calibrated simulation model is then be used to predict

6 Regression analysis techniques are well describdghsic statistics textbooks. Their applicationM&V is discussed in
IPMVP, Volume I, 2007, Appendix B. These techniquesst be carefully applied by persons familiar withir limitations.

! See IPMVP, Volume |, 2007, Chapter 4.10.
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what energy use would have been under post-retrofit conditions, if the retrofit had
not been installed®.

11.13 Make Other Baseline Adjustments

Energy use often varies primarily as a result of independent variables. The relationship
of energy and independent variables must be found in order to report savings (see
above). However other energy driving characteristics of the facility prevailing during the
baseline period may not prevail after retrofit. Though these characteristics are not
normally varying (i.e. they are “static”), ‘abnormal’ events usually happen in any
complex system. Examples of changing “static factors” are: a change in product design
requiring more or less energy; the replacement of a broken system component with a
component changing production rate or energy efficiency; a change in operating
practices previously assumed to be constant, such as the number of operating shifts per
week or length of the seasonal shutdown.

To the extent any static factors change within the measurement boundary, adjustment
will be needed to the computations in order to prepare the “apples to apples”
comparison needed for proper reporting of savings. These “baseline adjustments”
always require special engineering calculations based on observed facts about the
plant. In order to make such baseline adjustments it is necessary to have a record of all
facts about the facility’s static factors in the baseline period. This record must include
any facts which govern energy use; even if at the time there is no expectation of
change. These facts are usually gathered as part of an energy audit. The static factors
should be archived within the M&V Plan.

To prepare for the common occurrence of baseline change, the M&V Plan should define
how static factors will be regularly monitored during the performance test period,
whether it is short term or long term. Such definition would assign responsibility to
appropriate persons to gather and report information about each static factor, so that
changes can first be detected, and then have their impacts reasonably quantified in
baseline adjustments.

The effort to monitor for and make baseline adjustments may be significant. Therefore
the M&V Plan should consider the following strategies to minimize the need for, or effort
in making baseline adjustments:

o Reduce the size of the ‘boundary of measurement,” see above, as much as
possible. The narrower the boundary, the fewer static factors will have to be
monitored and documented.

8 This simulation model might also have been usqatédict energy savings before undertaking thefietr
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o

o

Reduce the length of the performance test period so that there is less exposure
to change.

Reduce the time between measurement of baseline energy use and post-retrofit
energy use so that fewer static factors can have changed in the interim. A final
measurement of baseline energy performance and documentation of static
factors may be performed just before construction and documented in the M&V
Plan. This action may repeat work performed before committing to the retrofit
investment, and also produce slightly different energy performance data than
obtained during any earlier study. However it helps to explain plant energy
performance and may assist in making possible future baseline adjustments,
especially if the original study did not fully analyze the interaction of all
parameters or document baseline conditions.

11.14 Measurement Equipment

M&V can involve the measurement of many quantities, such as: electrical consumption
demand and power factor at various times of day, fuel use and demand in different
seasons, heat flow, operating hours, air flow, liquid flow, temperature. Key factors to
consider in selecting measurement equipment and related processes are:

(0]
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accuracy over the entire range of measurement — correct meter sizing is critical;
selecting meters that meet relevant industry standards;

repeatability — report the same quantity consistently when there is no change in
the parameter;

reliability under field conditions and ease of detection of a problem;

protection of the equipment from plant hazards, dirty environments, or vandalism;
ease of reading a meter at the measurement point, rather than at a control room;
compatibility with the plant data acquisition system. The data acquisition system
may be: people reading meters and writing down data, the plant process
monitoring system, a new system dedicated to the energy retrofits, an automat
dialer contacting an external computer via telephone, or meters with IP
addresses;

data screening techniques to find gaps and errors in data;

data archiving method;

meter and data acquisition system cost;

calibration method;

installation in accordance with meter manufacturer specifications;

installation cost; and

maintenance and calibration costs.

Where demand savings are to be measured by Retrofit Isolation (Options A or B), it is
necessary to determine the demand within the measurement boundary at the time of
the utility meter’'s peak. Such determination requires obtaining the time of peak from the
utility company and continuous recording of demand at the measurement boundary.
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The particular measurement equipment chosen for any Eligible Project depends upon
the costs of installing and maintaining, the other uses for the measurement system, and
the possible impacts of errors or inaccuracy on the quality of reported results.

11.15 Quality Control

Users of savings reports need assurance that the reports contain the quality of data and
analysis that they agreed to in the M&V Plan. It should be recognized that even simple
meters can go out of calibration, lose data, or have data misfiled. As savings
determination systems get more complex they expose themselves to more error
possibilities. Therefore any good M&V program should include explicit steps at various
points in the system to check the acceptability of the data. Some quality control
techniques might include: meter system commissioning, proper initial calibration,
appropriate re-calibration frequency, examining data trends or comparing relationships
between variables to detect out of range conditions, or transmission of ‘check sums’
through data acquisition systems. It is also appropriate to have reports scanned by
qualified persons other than their author to maximize the chances of noticing errors.

11.16 Cost/Accuracy Trade-off

All of the above shows many issues that must be considered in designing the M&V
system for an Eligible Project. M&V planning should include the ongoing soft cost to
maintain the hardware, and to receive manipulate report and store data and results.
Greater accuracy in reported savings requires more expense for the hard and soft
elements of the system.

It is difficult to generalize about the correct cost level for any particular M&V program,
since each Eligible Project and the parties involved are different. However the M&V
Plan should be designed with a limit in mind of how much should be spent on M&V.
Normally this limit arises from the value of the savings. It is unreasonable to spend a
significant part of the savings on measuring the savings. Usually ‘significant’ would be
deemed to be 5% of the savings. However, this limit may be raised if the savings
measurement system also provides other benefits such as data for operating control, or
information that can be used for plant optimization or departmental cost allocation.

11.17 Integrating Savings Reporting With the Manage  ment of Energy Budgets

Much of the equipment needed to determine savings may already exist in the plant.
Sensors, meters, data logging and data analysis tools are commonly used in industrial
facilities for process control purposes, or to allocate energy costs to operating
departments. Any extra equipment needed for determining savings also usually assists
process control. As a result the incremental cost to install and maintain M&V related
equipment may be zero or very low.
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The analysis of data and generation of meaningful savings reports for operations staff
and management often requires new attention. However, these soft costs for M&V are
also part of the management procedures needed to account for variances from the
energy budget. These soft costs should be recognized as ongoing management costs
rather than one time Eligible Project costs.
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Part 12: EMIS Audit Guideline

Upon receipt by Efficiency NB of approval of EMIS Audit Pre-Approval request, Client
shall perform an EMIS audit (Eligible Project) and present the results of this analysis in
a Audit report with the following content, as applicable:

An assessment of the current plant situation with respect to energy information as

follows:
. Provide a summary of energy consumption, energy balances, costs, types and

trends;

Provide a description of the level of existing management and communication

systems and responsibilities within the organization related to energy and identify

gaps and deficiencies;

Describe the existing hardware for measuring, transmitting & storing energy

information in the plant and deficiencies within the existing energy information

hardware;

Describe the existing software in the plant as it relates to assessing, reporting,

monitoring and facilitating energy related decision-making;

Provide the scope of the recommended EMIS system addressing the hardware,
software, systems and people dimensions as follows where applicable:

Hardware
Meters including location and type of recommended sub-meters
DCS/SCADA
Historian
Networks & IT infrastructure

Software
Data analysis
Reporting
Monitoring
Optimization & decision support tools

Systems
Integration with existing IT systems
Integration with existing management and reporting systems

People
Required personnel training
Required management support

Provide an estimated preliminary cost to implement the specific scope of the EMIS
system;
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Provide an estimate of the projected savings from implementation of the EMIS system
including:

specific low cost/no-cost Eligible Projects that can be implemented as a result of
the EMIS system,;

savings that can be achieved as a result of operational optimization;
Provide an estimate of the projected cost to maintain and operate the EMIS system;

Provide a description of the approach and timeline for implementation of the EMIS
system;

Provide a description of the potential benefits of implementation of an EMIS system or
components of an EMIS system;

Provide the cost to engineer the specific EMIS system identified in the EMIS Audit to an
investment decision grade level of report (EMIS Implementation Plan) that addresses
the specific questions define in the EMIS Implementation Plan Guideline found in Part
13 of Schedule B if such further level of engineering is required;

Upon receipt and approval of a submitted EMIS Audit that is complete with respect to
the above information, Efficiency NB will issue payment in accordance with the terms
and conditions of the Agreement.
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PART 13: EMIS Implementation Plan Guideline

Upon receipt by Efficiency NB of approval of EMIS Implementation Plan Pre-Approval
request, Client shall perform an EMIS study (Eligible Project) and present the results of
this analysis in an Audit report with the following content, as applicable:

Provides an executive level summary of the costs and benefits of the proposed EMIS
System,

Provides the detailed scope of the recommended EMIS system addressing the
hardware, software, systems and people dimensions as follows where applicable:

Hardware
Meters including location and type of recommended sub-meters
DCS/SCADA
Historian
Networks & IT infrastructure

Software
Data analysis
Reporting
Monitoring
Optimization & decision support tools

Systems
- Integration with existing IT systems
Integration with existing management and reporting systems

People
- Require reporting and accountability structure

Required personnel training
Required management support

Description of any inter-connected systems that will be impacted by implementation of
the Eligible Project(s) and/or be required for the achievement of savings;

Provides a detailed cost to implement the specific scope of the EMIS system;

Provide an estimate of the projected savings from implementation of the EMIS system
including:

specific low cost/no-cost Eligible Projects that can be implemented as a result
of the EMIS system;

savings that can be achieved as a result of operational optimization;
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Identifies the specific organizational and personnel resource commitments required to
effectively operate the EMIS System to achieve the projected savings and operational
benefits;

Identifies the specific training required for Client resources to effectively operate and
maintain the EMIS System as well as the cost for such Training;

Provides an estimate of the projected cost to maintain and operate the EMIS system
on an ongoing basis;

Provides a detailed schedule for implementation of the EMIS system;
Identifies key Eligible Project milestones;
Upon receipt and approval of a submitted EMIS Implementation Plan that is complete

with respect to the above information, Efficiency NB will issue payment in accordance
with the terms and conditions of the Agreement.
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