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INTRODUCTION

‘ Introduction

« M&V adds value by iIncreasing the acceptability of energy performance and energy performance
Improvement results.

« M&YV techniques can be used by facility owners or energy efficiency project investors for the following
purposes
o Increase Energy Savings
Document Financial Transactions
Enhance Financing for Efficiency Projects
Improve Engineering Design and Facility Operations and Maintenance
Manage Energy Budgets
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INTRODUCTION

‘ M&YV Applications

* Energy Performance Contracts

o Use of M&V In PAT Scheme

« M&V for Effective ISO 50001 Implementation




INTRODUCTION

‘ Fundamental Principles of M&V

The fundamental principles of good M&V practice are described as follows:.

e Accurate

* Complete

« Confidential

« Conservative

« Consistent

 Impartial

e Relevant

 Transparent & Reproducible
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INTRODUCTION

Additional data foranalysis ‘ The M&YV Process

V&V Plan M&V Implementation M8\ Review
The complete M&V process involves the
Establishand wite \| ot \ | Reportway \[Reventhenesgto\ |  TOllowing six steps:
documentthe ) Datagathering X implementation )]  M&V results and repeatthﬂlprﬂtf}‘ﬁif  Develop an M&V plan
M&Vplan of EPIA() if any analysis documentation required  Verify EEM installation

 Data Gathering

« Compute Savings

* Report Savings

* Review the need to repeat process

Gather datafor analysis
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FACTORS DRIVING ENERGY SAVINGS

‘ Factors driving Energy Savings

) v .

A
| _ e There are two fundamental factors that
. Baseline Energy Use Post-retrofit Energy Use ] _
ggf»?"ne drive energy savings:
iciency
o Performance
Savings
Improved
Post- Performance O Usage
retrofit (Efficiency)
ETElency  Performance describes how much energy is
5 C used for a specific task; while usage
Performance describes how much time Is required for
(rate of energy le—o1 Reduced
use) Operating task.
hours
>
Hours per year \

Post-retrofit Baseline

Operating Operating

hours hours
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ESCO CONTRACTS

 Currently, 149 ESCOs are empaneled by BEE. The energy efficiency market in India is
estimated to be worth INR 150,000 Crore, out of which only 5% potential has been tapped
by ESCOs so far.

 ESCOs operates by providing a savings guarantee, risk management in the implementation
of the energy efficiency projects and also perform measurement & verification(M&V)
activities to quantify actual energy savings post implementation of energy efficiency
projects etc.
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ESCO CONTRACTS

‘ Guaranteed savings model ‘ Shared savings model

* The ESCO guarantees a certain savings on the
client’'s energy bill. The ESCO takes on the
technical risk. The client obtains a bank loan, or
uses their own equity, to pay contractually
determined fees to the ESCO and the bank, and
keeps the difference.

* The ESCO can provide financing, as well as
project development and implementation
costs, with the energy savings shared
between the ESCO and the client over the
contract period.

* This model requires the ESCO to have the
capacity to borrow and to have projects
with revenue streams that will ensure the
loans can be repaid.
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OPTIONS OR METHODS FOR CONDUCTING

‘ Basic Options or Methods for conducting M&V

Retrofit Isolation: Possible reduction in measurement cost, e Simple Lighting retrofits

Key Parameter Measurement but introduces some uncertainty in the e Motor replacement

estimated saving. e Steam trap replacement
Retrofit Isolation: More accurate results due to e Complex lighting retrofits
All Parameter Measurement measurements of all parameters e Motor Replacement

e Variable Speed Drive

e Renewable energy generation
Whole Facility Analysis Need baseline as well as reporting period e Whole facility/building retrofits (involving

data lighting, HVAC and other EEMs)
Whole Facility: Calibrated When there is no meter in the baseline, e New Building
Simulation baseline data can be ‘manufactured’ e Building Envelope improvement
under controlled circumstances e Energy management control system

(simulation) e Variable air volume conversion



OPTIONS OR METHODS FOR CONDUCTING

0 0 0 ‘ Uncertainty and M&V Cost

 Measurement is one of the basic elements of
M&YV, however it may includes errors.

* Errors are the differences between observed and
true energy use.

 Any statement of measured energy savings
Includes some degree of uncertainty.

M&Y Cost

%

............... o * Reductions In uncertainty are obtained by
e tincsriainty in Savings limiting errors in the measurements and analyses
"""" Y conducted.

M&YV Effort

p—y
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NOT MEASUREMENT & VERIFICATION

‘ Difference between “M & V” and “Monitoring and Verification

* Measurement and Verification (M&V) is the process of using measurement to reliably determine
actual savings created within an individual facility by implementing an energy management program.

 Monitoring is the process of observing energy use for prediction, cost control, diagnostic purposes
and even legal compliance and may or may not involve measurement.
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‘ Difference between M&V and Monitoring & Targeting

* Monitoring and targeting includes the traditional energy monitoring, accounting, analysis and
reporting functions.

 M&T ignores non-routine adjustments and interactive effects, whereas M&V considers such effects
fully.

 M&V is concerned with measurement of actual energy performance while Monitoring & Targeting Is
concerned with the gap between actual energy performance.
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CONTRIBUTION BY

Bureau of Energy Efficiency Industries
* Mr. Abhay Bakre, Director General, Bureau of Energy Efficiency e Anant Shukla, ASEAN-German Energy Programme (AGEP), GIZ GmbH
e Shri Pankaj Kumar, Secretary , Bureau of Energy Efficiency * H. Ragavendra Prabhu, National Productivity Council (NPC)
* Mr. Saurabh Diddi, Director, Bureau of Energy Efficiency * |dhayachander Ravichandran, National Productivity Council(NPC)
* Dr. Ashok Kumar, Director, Bureau of Energy Efficiency e J. Nagesh Kumar, National Productivity Council (NPC)
 Mr. S. K. Khandare, Director, Bureau of Energy Efficiency * Joel Franklin Asaria, National Productivity Council(NPC)
e Shri Sameer Pandita, Director, Bureau of Energy Efficiency e K.\V.R. Raju, National Productivity Council (NPC)
e Ms. Rajini Thompson. Coordinator (Exam), Bureau of Energy Efficiency * M. J. P. Varun, National Productivity Council (NPC)

* M Narayanan, Energy Management Centre

 Padu S Padmanabhan, Water, Environment Expert

* P. Chitra, National Productivity Council(NPC)

* P. Dharmalingam, ENSAVE Consultancy and Training Pvt. Ltd.,
* P. Kanagavel, National Institute of Wind Energy (NIWE)

* R.K. Khilnani, Energy Tech Consultants Pvt. Ltd.

* R. Kumar, Energy & Sustainability,

e R. Suryanarayanan, National Productivity Council (NPC)

e Satyanarayan Seshadri, Aspiration Energy

* Sreenivasulu Deverapalli,, National Productivity Council (NPC)
e S. Srinivas, Cll-Sohrabji Godrej Green Business Centre

e Suryanarayanan, National Productivity Council (NPC)

e T. Sankaranarayanan, National Productivity Council (NPC)

* Velayutham V, National Productivity Council(NPC)

* V G. Sandhya, National Productivity Council (NPC)

* V.S. Deshpande, Transparent Cogen Systems Pvt. Ltd.,
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