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ESCO M&V World View

 Monitor Performance

* Monitor & Manage Risks

e Maintain Customer Satisfaction

—QOver a long run of years

Any opinion, findings, and conclusions or recommendations expressed in this material are those of the authors and do not necessarily reflect the views of Honeywell Intl, Inc.
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Industry Descriptions related to M&V

* “Measurement & Verification is the process of using measurements to
reliably determine actual saving created within an individual facility by
an energy management program.” ireripmve vol. 1, 2012, ch 2, p. 4

o “...transparently, reliably and consistently reporting a project’s
SaVingS. " [Ref: IPMVP Vol. 1, 2012, p. vii]

« “...defines the measurements and computations to determine
payments or demonstrate compliance with a guaranteed level of
performan Ce." [Ref IPMVP Vol. 1, 2012, App. D, p. 117]

* “to improve savings, achieve greater persistence of savings over time,
and lower variations in savings...” (et puve vol 1, 2012, ch 2, p. 5
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Industry Descriptions related to M&V

— Reduce uncertainties to reasonable levels

— Monitor equipment performance

— Find additional savings

— Improve operations and maintenance (O&M)
— Verify that the cost savings guarantee is met

— Allow for future adjustments, as needed
[M&V Guidelines: Measurement and Verification for Federal Energy Projects, Version 3.0, April 2008, p.2-1]

« “...reliably measuring the energy and demand savings due to building
energy management projects.” jasHrae cuideiine 14-2002, p. 4]

« “A critical aspect of the savings measurement for this purpose is its
timeliness.” [ASHRAE Guideline 14-2002, p. 4]
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ESP over the Long Run

o

Customer
savings

Guaranteed savings

Energyl/operating costs

Guarantee period begins Contract expires Time
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ESP over the Long Run
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You are here
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M&V Risk Management

For sake of discussion, define...

Risk as an attribute that is Practical and Analytical
Dread as an attribute that is Psychological and Attitudinal.

Both are modifiers of human behavior but don't mix them up.

RISK= SEVXOCC xDETxCTL

SEV severity consequence

OCC occurrence likelihood of occurrence

DET detection ease of detection

CTL control ease of controlling mitigation or adjustment if risk-event does occur

Dread is often more likely to be healed by the qualities of trustworthiness
and the creation of confidence amongst the project participants, than a scientific process alone.
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ESP M&V Over the Long Run

Performance & Customer Satisfaction & Risk Mgmt

Base - current +  Adjustments
Technical Technical Technical
Financial Financial Financial
Agreements  Agreements Agreements

Relationship  Relationship Relationship
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ESCO M&V Program Parameters

Customer
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{ Ex Post — Ex Ante } Risk Mgmt Program/Customer
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Measure - Report
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Technical

M&V
{ Ex Post — Ex Ante } Risk Mgmt
Performance = (Adj Bsln — Current) - (Bsin — Pred PRU)
Technical
Rigor, Uncertainty, Robustness vs. Cost & Perceived Value
Baseline Adjustments
Reg or Protocol Baseline
\__/
BOD & x% Design
Purpose Reqgts Defn "\, PreSale
Environment
Install Phases
MV Plan/Spec
Functions uaps
Attributes Performance
Design
Build
Cx Virtual Egy Mgr
- ) Service/
Maintain / OnGoing Cx Value-Add roduct
Absolute - / EIS Compliance
Relative BERILE
Measure - Report ESPContract
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Financial

uplanned future cost, ops or gtee issues
Operational

procurement concerns & future
interpretation that contract is invalid

fiduciary responsibility to shareholders
& S0X responsibilities

Corporate Risks

Corporate

Balance Sheet

Revenue Cash Flow

Customer

Business Pt v. Rv Ratio(s)

Vendor Viability
Time
o Gtee Liability f:: DI
Financial Plan/Fcst/Act \x1
Production X Non-Routine -
M&V Value of M&YV to Routine “

Program/Customer

Risk Mgmt

Monetizing the
Guaranteed Variable
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M&V Plan & Operational Agreements

M&V
Risk Mgmt

Agreements

Definitions

Rules of the Game )
‘. Out of Bounds
‘. Out of Either Party's Control
' Sharing Uncertainty
Responsibilities of each Party

Fair Trade of Value
AHI

Industry Standard

;

language
logic

latin

reading
'riting

'rithmetic
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Relational

Customer
Courtship/

Honeymoon

Revenue Customer End-User ‘cube’

Risk . Business - — f/;;@
Sold-To '/
Cost - .f? Marriage/Death or
Approvers /f , S
Confidence ] Investors ‘,f
Relational Shareholders

Collaboration
Regulators

Overcoming Stagnation

Trustworthiness

Partners

Audience

M&V
Risk Mgmt
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As-Is
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Future

M&V Evolves

Maximize
Customer
Satisfaction
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M&YV Increases Energy Savings

* Controller Information

* Alarm Events

* Status/Temp Trending

* kWh Trending

e Service Call Trending

* Automation Programming
e Corporate Standards

* Multiple Controller Inputs

* Equipment Efficiency
Calculations

* Energy Benchmarking

* Historical Referencing

e Alarm History Review

* Trend Review

* PM Performance Tracking

* Service History Review

* Multiple Controller Capabilities

ACTION

¢ Equipment Commands

* Program Alterations

e Service Dispatching

¢ Dispatch Tracking

¢ Confirm Programming Standards
* Provide Recommendations

* Status Review

¢ Bypass Utilization Review

* Report Generation

Chiller1 Runtime vs. Evap Sup/Ret Temps

70=0n / S0=01f

* Remote Resolution

* Increased Uptime

* Lower Equipment Runtime

* Adherence to Corporate
Standards

* Targeted Service

* Prioritized Service
Management

* Increased Knowledge of
Building Ops

* Increased Productivity

e Maximized Equipment Life

* Better Performance to Goals

* Better PM Performance

* Lower Energy Costs

* Increased Responsiveness
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Thanks for listening!

e Marco Clerx
« Americas M&V Process Leader
e Marco.clerx@honeywell.com
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