ENEREY IS LiF

& ¢

CONSERVE 1T

Perform Achieve & Trade

Monitoring & Verification (M&V)
Provisions under PAT Rules

oF
-‘ Knowledge Exchange

Platform

Transmitting Knowledge through Best Practices

Jharsugda
241 Aprtl 2015

S Vikash Ranjan
Technical Expert-GIZ



Grouping & Status- Aluminum Sector

Grouping based on operation

Threshold Limit:
7500 (TOE) per annum A|Umlnum SeCtOF
[DC :10 Nos]
Total Energy Consumption
7.71 MTOE
Refinery  Smelter Integrated Cold
Total Target Set [4] [4] 1] Sheet [1]
0.478 MTOE

Baseline Period: 2007-08, 2008-09, 2009-10
Assessment year: 2014-15
M&YV period: April-2015 to Jun-2015



Grouping & Status- Aluminum Sector

Aluminum Sector: The SEC of an industry is W“
calculated based on Gate-to-Gate concept

SEC = Total energy input to the plant boundary Refinery Calcined Alumina
Quantity of the Product Smelter Molten Alumina
Integrated Molten Alumina

' Sheet Roll Cold Rolled Aluminum



PAT Overview and Status

No. of | Reported Energy Energy Saving
Identifi | Consumption PAT Targets under

ed DCs Cycle-1 PAT Cycle-1
PAT (million toe) (million toe)

Cycle-1

10

Aluminium

Chlor-Alkali 22
R Textile 90 1.2 0.066
n Pulp & Paper 31 2.09 0.119
R iron & Steel 67 25.32 1.486
B Fertilizer 29 8.2 0.478
Cement 85 15.01 0.816
n Thermal Power Plants 144 104.56 3.211

Total 478 164.97 6.686

[ No of Sectors: 8 Nos

National Energy Saving Targets under PAT (%)
(2012-15)

1% 1% 2% ® Chlor- Alkali
W Textile
Paper & Pulp
® Aluminium
m Fertilizer
Cement

W iron & Steel

® Power Plant

ugh Best Practices

»  Aluminum, Cement, Chlor-Alkali, Fertilizer, Iron and Steel, Paper and Pulp, Textile, Thermal Power Station

(O No of DCs: 478
 Total Input Energy: 165 million toe
 Target reduction: 6.686 million toe



Monitoring & Verification

A reliable monitoring, reporting and verification (M&V)
system forms the backbone of assessment process of
the PAT scheme

The objective of the M&V system is to streamline the
activities to be carried out for verifying the energy
performance achieved by the Designated Consumer in
the target year.

The Assessment of performance verification involves
an independent evaluation of each activity undertaken
by the DCs for compliance under PAT rules’

Verification plays a crucial role in maintaining the
integrity of the scheme and ensuring transparent
validation.

* Quarterly, Yearly and End of Cycle Data
Monitoring by DCs

* Energy Efficiency Project Monitoring

* Internal Energy Audit Reports

* Reporting the Annual data yearly from
Baseline year to assessment year through
different Forms
Through Sector Specific Pro-forma & Form |
Form A, Form B

Verification

*““The verification process will ensure that the
information and data in Form 1 and Pro-
forma are free from material omissions,
misrepresentations and errors

* The verification must be completed between
15t April to 30t June of the year, following
the assessment year
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€@ M&V- Provisions under PAT Rule
€@ M&V Forms
€ MaV Guidelines



Institutional Framework

Transparency, flexibility and Industry engagement in program design help ensure effective industrial energy
efficiency policy

BEE

Market Regulator & Administrator

Baseline setting, ! g‘é‘g for
Development of - 1 E-filing s

’ Any Baselines  Any Baselines Apply for . /Ene through Issuance
sector specific hst of DI Improvement  Improvement Elmanetnent Re %Y | perfromance of EScerts
Pro-forma & , WM | Acsessment
Normalisation % PAD Document
Factors ) IInformation (PAD)

Venfled Rewll 1

e it \:’ ' Designated

1 R.g Verification Consumers

- (DCs)
m/umg Kno

Technical

Committee

st Practices
Regular Checks & Levy Penalbes in case of defaulls

Appointed by
State Commission
for holding inquiry

ESCerts Trading
Adjudicator
Updated Obigation of DCs: ont::mﬁ?g:ﬂs
Deficitor Suphss Regulator & Central Trading Exchange
Registry
Settlement

Details



PAT-Related Activities

Designated Consumer required to

» Designate or appoint energy manager in charge of activities for efficient use of energy and
its conservation

» Prepare and Maintain Quarterly Data Reports, Yearly Data Reports and EOC Report
» On the performance of plant and production process
» Outcome of Internal Field Audit
» Measures to reduce energy consumption and improve energy efficiency
» Measures taken to improve the efficiency of the production processes during each year

State Designated Agency
» Check-Verification and Inspection
» Penalties and Adjudication
Bureau of Energy Efficiency
» Accreditation of Certified Energy Auditor for Energy Auditing
» Issuance of ESCerts
Accredited Energy Auditor
» Carry out Mandatory Energy Audit and submit action on Recommendations
» Monitoring and Verification of each Designated Consumer



PAT-Energy Audit Vs M&V

» Energy Audit Means Mandatory Energy Audit notified on 271 May, 2014
» Baseline Audit is not a Mandatory Energy Audit

» The Energy Audit, that has been carried out after 27t May 2014 with the

provision of PAT Rules is considered as Mandatory Energy Audit and the Rule
10 will apply

“Provided that a person who was in the employment of a designated consumer within the previous four

years, shall not be eligible to perform the work of verification or check-verification for such designated
consumer;

Provided further that any person or firm or company or other legal entity, who was involved in
undertaking energy audit in any of the designated consumer within the previous four years, shall not be
eligible to perform the work of verification or check verification for such designated consumer.”



Stakeholders Interlinking

(A) (G) >
Central Depository/
Government I (H) Registry
Designated
() (E) Consumer
: |)

BEE (F) SDA(s)

(Administrator)
1 |
(€)

(A) Targets from Central Government to DCs

(B) Performance Assessment Document (Form A) from DC to SDA

(C) PAD (Form-A) with recommendation for issuance, if overachieved from SDA to BEE
(D) Recommendation of ESCerts Issuance by BEE to Central Government

(E) ESCerts Issuance Instruction from Central Government to BEE

(F) Electronic ESCerts Issuance Instruction from BEE to Depository

(G) DC Interaction with Depository A/c

(H) ESCerts credit to DC’s A/c




Gate to Gate Boundary

Liquid Fuel
Solid Fuel
Gaseous Fuel

Grid Power

WHR
GG/DG

| CPP/Cogen

Export Power

) " Export Steam
E S
- !
2 Crushing
A Grinding ’
B 1 o - -
-' Digester '
‘ Clartfication >
Precpitation Standard Hydrate
-llu'um [ w‘m"m’ | _ Stnadard Hydrate
‘ s . | ‘-* e} ” [Milled & Micro Fined)
Cooling
Homogenisation ’ * Special Alumina
(Course)
: 1 _ Special Alumine
Bl Milling ‘ Micrefining | > [Milled & Micro Fined)
Calcind lAlichifie' 10
Liquid Fuel Cakination >
Miss
Utiicios ' Others \
SEC Input Net Energy

- Output Equivalent Product

toe/Te

@ Output Product: Equivalent Product in tonnes

@ Input Net Energy: Fuel and Power in tonnes of oil
equivalent

Specific Energy Consumption (SEC) is the division of
Input Net Energy by Output Equivalent Product



Gate to Gate Boundary

SEC

Input Net Energy

- Output Equivalent Product

toe/Te

— @ Output Product: Equivalent Product in tonnes
Liuid Ful B ‘ @ Input Net Energy: Fuel and Power in tonnes of oil
presi it PR ) , Gt pows equivalent
~ Specific Energy Consumption (SEC) is the division of
ot Input Net Energy by Output Equivalent Product
Liguid Fuel c:i’"m"“ 1 catdned AR



Fixation of Baseline parameters

@ Definition of Plant Boundary for Energy and Product
= |nput Raw material
= Qutput product
= CPP installed with in premises or outside the plant demographic boundary
= Energy inputs and Outputs
@ Input Energy
= Fuel Input to the Captive.Power Plants
= Fuel Input to the Process

= Bifurcation of Input Energy.for Renewables/Alternate source/Biomass etc
= Not connected with Grid
» Connected with Grid

= \Waste Heat Recovery
= Co-generation
= Accounting of Energy generation and used inside the plant boundary
@ Raw material input and Product output
» |ntermediary semi-finished Product Output for market sale
» |ntermediary semi-finished Product input as raw material between the process
= No of Products



M&V Activities

BEE

OUTPUT
Sector Specific Pro-forma

Normalisation Document
M&V Document

Designated Consumer

Data entry in Pro-forma for
Assessment year and Baseline
years as per instruction sheet

Source of Data from Primary
and secondary source to be
kept ready for verification as
per guidelines

Performance Assessment Form
(Form A)

Selection and hiring of
Empaneled AEA as per
guidelines of PAT Rules

Submission of Form A and
Form B along with Form | and
Pro-forma to SDA and BEE

OUTPUT
Filled-in Pro-forma
Filled-in Form A,B
Source of Data as Document

Empanelled AEA [EmAEA]

Team Building by Empanelled
AEA including experts
Documents to carry

»  Baseline report

»  Sector specific Pro-forma

»  Normalisation Document

»  M&V Guidelines
Work distribution among Team
members at site

Cross verification of Baseline data
in the Pro-forma from the baseline
report

Review of Pro-forma data and its
source

Review of application of formulae
and calculation

Preparation of verification report
Form B signing

OUTPUT
Verified Form | & Pro-forma
EmAEA Signed Form B




M&V Process

The design intent of the PAT process is to insulate the DC from variability due to changes in the uncontrollable factors.

Filled in Pro-forma for the year 2014-15 and Baseline Year
Source of Data as mentioned in Pro-forma, annexure document in Hard Copies

Verification of baseline parameters for Production and Primary Energy figures as per Baseline Audit
Report

Filled in Additional information to be verified from source of data document for Baseline year as well

The relevant data in Pro-forma shall be filled by the DC alongside the parameters applicable to the
DCs

Each parameter of Pro-forma filled in by DC is to be verified as per List of documents provided in
the Instruction sheet of Pro-forma

EmAEA will cross verify each parameter with the document as per the merit of the parameter




M&V Process

@ In case of any discrepancies, EMAEA may ask further field document or Equipment/ Section Log
sheets for particular parameter verification

@ EmAEA s advised to verify random sampling of data up to the primary source for some of the
major parameters, affecting SEC of the Plant, which will be included in their Verification Report

@ The factors over which an individual DC does not have any control but that can impact the SEC are
classified as uncontrollable factors.

@ External Factors should be scrutinized carefully for Normalisation factor applicability
The defined external factor in the document is to be supported by external Authentic document

@ Any other undefined external factor, which may hamper Production or Energy of a DC should be
brought in the Verification Report by EmAEA with documentation




M&V Process

Frequency of calibration and records of Energy monitoring equipment
Validation of Fuel GCV testing from external and internal lab for same sample
Electrical Energy and accounting method of a DC for import and export

Cross check the linkage in the Excel sheet for NORMALISED SEC calculation in the Summary sheet of Pro-
forma

Write-up on Fuel Analysis report in the Verification Report

Verification & validation based on evaluation of implemented EE projects through commissioning
and procurement documents

Site visit to some of the implemented EE projects for verification and validation
Obtain Gap Analysis in the Verification Report

List other Normalisation Factors with calculations in the validation report
Establish linkage of expected results of projects on reduction of GtG SEC
|dentify SEC reduction reasons in the Verification Report




M&YV Process

BEE

BEE-Listing of EmMAEA

BEE-Supporting Pro-
forma to DCs

A

A 4

| Designated Consumer

EmAEA: Monitoring & Verification

DC-Selection & hiring of
EmAEA

DC-Filling up Baseline year
parameter in Pro-forma

from BEA report

I
DC-Filled In Pro-forma to

BEE

) BEE-Locked in Pro-

forma to DCs

DC-Final Filled in Locked

lJ

| EmAEA-Formation of Team

EmAEA- Preparation and

Distribution of Document for

team

EmAEA- Plant visit on
mutually agreed dates

Pro-forma from BEE

BEE-Document
finalisation

EmAEA- Distribution of job at

site

DC-Handover BEA Report

BEE-Normalisation
Document and M&V

to EmAEA
[

DC-Filling of Form | for

EmAEA- Document to carry
1.Baseline Report

2. Pro-forma

3. Normalisation Document
4. M&V Guidelines

protocol to DCs

assessment year

BEE- Capacity building of
EmAEA, DCs etc

BEE-Cross Examination
of Pro-forma after

DC-Collection of Document

EmAEA- Assign activities
among team members for
verifying the data

as source of data in hard
copies

DC- Fuel testing: Lab Report
and records with NABL test

report

EmAEA- Coordination with
BEE/SDA

DC-Coordination with
BEE/SDA

A

SDA: Check List

YES

EmAEA Feed back at the
Start of M&V

EmAEA- Pro-forma
verification

Any
Discrepancy
jn Pro-forma

EmAEA- Collection of
relevant documentation for
Fuel Testing and
measurement (Internal lab,
External Lab)

EmAEA- Internal data report
verification (Quarterly, Yearly
a& EOC)

EmAEA- Data Sampling
methodology for verification
up to primary documentation

EmAEA- Plant’s Section visit,
where Measures
implemented

EmMAEA- Collection of
relevant documentation for
Raw Material Testing
(Internal lab, External Lab)

SDA-Cross Examination
of Pro-forma after
EmAEA Feed back at the
Start of M&V

SDA-EmMAEA verification
for registration

SDA-Checking of
Summary sheet SEC
Figures for BY and AY
after and before
Normalisation

SDA-Verification of
EmAEA and DCs
undertaking about
engagement of EmAEA
for M&V within 4 years

SDA-Verification of
calculation w.r.t.
recommendation of
ESCerts Nos

EmAEA- Photograph and
Interviews with relevant shop
floor Engineers

EmAEA- Perform calculation
for additional information if
needed

EmAEA- Collection of
relevant' documentation for

additional information

A4

SDA-Verification of
documentation
completeness

SDA-Baseline Report
Form |, Pro-forma, Form
A, Form B, Source of
Data Documentation

Any

Discrepancy
inall

ulatio

SDA-Check list Report to|
BEE signed by
Competent Authority

SDA-Verification of Hard
Copies and PATNET data

SDA-Checking of Form D
submitted by DC

SDA-Verification of
Undertakings provided
by Plant’s CEO on
unavailability of data
required for
Normalisation

SDA-Inspection and
Check Verification

SDA-Checking the
completeness of each
Normalisation factors
through authentic
documents submitted b
DCs w.r.t. defined
External factors

SDA-Regular check
through Inspection and
levy Penalties in case of
defaults

SDA-Adjudicator
(Appointed by State
Commission for holding
and Enquiry
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Designated Consumer- Registration No
I T I T I T

Hindalco Industries Limited
Post Bag-1, Belgaum, Pin-590010 ALM 0001 KA ALMOOO1KA
Karnataka

2 Vedanta Aluminium Ltd
P. O. Lanjigarh, via Biswanathpur
Dist .- Kalahandi, Pin-766027 ALM 0002 OR ALMOO0020R
Odisha

3 National Aluminium Company Limited
Mines & Refinery Complex,
Damanjodi, Dist- Koraput Pin-763008 ALM 0003 OR ALMOOO30R
Odisha

4 Hindalco Industries Limited
Muri, Ranchi, Pin-835101 ALM 0004 JH ALMOOO4JH
Jharkhand

5 Bharat Aluminium Company Limited
P.O. Balco Nagar, Korba, Pin-495684 ALM 0005 CG ALMOOOS5CG
Chhattisgarh

6 Hindalco Industries Limited
Hirakud Smelter, Hirakud, Dist-
Sambalpur, Pin-768016
Odisha

7 National Aluminium Company Limited
S & P Complex, At/Po: Nalconagar,
Dist-Angul, Pin.759145 ALM 0007 OR ALMOOO70R
Odisha

8  Vedanta Aluminium Limited
Village - Burkhamunda, P.O. Sripura,
Jharsuguda, Pin-768202 ALM 0008 OR ALMOOOS8SOR
Odisha

9 Hindalco Industries Limited
P. O. Renukoot, Dist- Sonbhadra, Pin- 231217 ALM 0009 UP ALMOOO9UP
Uttar Pradesh

10 Hindalco Industries Limited
Plot No. 2, MIDC Taloja, A.V,
Navi Mumbai, Dist Raigad, Pin-410208
Maharashtra

ALM 0006 OR ALMOOO60R

ALM 0010 MH ALMOO10MH



Performance Assessment Document Form-A

Name of designated consumer XYZ
Registration number ALMOOO1KA
Sector Textile
Sub-sector Spinning
Accredited energy auditor
Name ABC
Registration number 22222

List of documents submitted

Baseline data (three years)

Submitted/Not submitted

Date of submission

Form | ( ) | Submitted/Net-submitted 15/05/2012
Specify the year in the bracket
Form I ( ) Submitted/Netsubmitted 18/04/2013
Specify the year in the bracket
Form I ( ) Submitted/Netsubmitted 18/06/2014

Specify the year in the bracket

Form Il

Submitted/Not submitted

Date of submission

Form Il

Submitted/Not submitted

Date of submission




Performance Assessment Document Form-A

7 |Target Year Notified target specific energy Energy savings certificates issued [Revised target specific energy
consumption for the cycle consumption for the cycle
toe/ton of product or Net Kcal/kWh Nos toe/ton of product or Net Kcal/kWh

a. [Mention the vyear

( ) NA NA NA

b. [Mention the year

NA NA NA
( )
c. |Mention the year
0.624 NA NA
(2014-15)

7 [Specific energy consumption

a. |Specific energy consumption (baseline) 0.650 toe/ton or Net kcal/kWh

b. |Production (baseline) 150000 ton or Million kWh

c. |Revised target SEC (from 7.b) NA toe/ton or Net kcal/kWh

d. |Target after normalisation, if any NA toe/ton or Net kcal/kWh

e. |Achieved specific energy consumption 0.614 toe/ton or Net kcal/kWh

f.  |Energy savings certificates 1500 Nos [(d)-7(c)] x (b)

9. [Energy Efficiency Project implemented during current cycle

Project Year of Implementation Annual  Energy|Annual Energy|Energy tariff Investment Million Rs
consumption consumption |Rs/kWh or
(before) toe (after) toe Rs/toe
a. [Projectl 2013
b. |Project?2 2014




Performance Assessment Document Form-A

Name of designated consumer

XYZ

Registration number

P1/RJ/TPP/001

Sector Thermal Power Plant
Sub-sector Coal/Lignite
Accredited energy auditor

Name DEF

Registration number 11111

List of documents submitted

Baseline data (three years)

Submitted/Not submitted

Date of submission

Form | ( ) | Submitted/Net-submitted 15/05/2012
Specify the year in the bracket
Form I ( ) Submitted/Netsubmitted 18/04/2013
Specify the year in the bracket
Form I ( ) Submitted/Netsubmitted 18/06/2014

Specify the year in the bracket

Form Il

Submitted/Not submitted

Date of submission

Form Il

Submitted/Not submitted

Date of submission




Performance Assessment Document Form-A

7 |Target Year Notified target specific energy Energy savings certificates issued [Revised target specific energy
consumption for the cycle consumption for the cycle
toe/ton of product or Net Kcal/kWh Nos toe/ton of product or Net Kcal/kWh

a. [Mention the vyear

( ) NA NA NA

b. [Mention the year

NA NA NA
( )
c. |Mention the year
2350 NA NA
(2014-15)

8. |Specific energy consumption

a. |Specific energy consumption (baseline) 2450 toe/ton or Net kcal/kWh

b. |Production (baseline) 2500 ton or Million kWh

c. |Revised target SEC (from 7.b) NA toe/ton or Net kcal/kWh

d. |Target after normalisation, if any NA toe/ton or Net kcal/kWh

e. [|Achieved specific energy consumption 2300 toe/ton or Net kcal/kWh

f.  |Energy savings certificates 12500 Nos [(d)-7(c)] x (b)]/10

9. [Energy Efficiency Project implemented during current cycle

Project Year of Implementation Annual  Energy|Annual Energy|Energy tariff Investment Million Rs
consumption consumption [Rs/kWh or
(before) toe (after) toe Rs/toe




Verification Form: Form-B

Form B

(See rule 5)
CERTIFICATE OF VERIFICATION

I/We the accredited energy auditor, have undertaken a
thorough independent evaluation of the activities undertaken by M/s. a
designated consumer for compliance with the energy consumption norms and standards
specified under the Government of India Ministry of Power notification
number , dated the during the target year compared to the
baseline year and consequent entittement or requirement of energy savings certificates and
certify that-

(@) the verification of the data collection in relation to energy consumed and
specific energy consumption per unit of production in the baseline year and in
the target year in Form lunder Rules 2007 or Rules 2008, has been carried
out diligently and truthfully;

(b) the verification of the identified energy efficiency measures, and the progress
of their implementation given in Form Il and Form Il under Rules 2008 has
been carried out diligently,and truthfully;

(©) the verification of the compliance with energy consumption norms and
standards during the target year has been carried out diligently and truthfully;

(d) the verification of the total amount of energy saved, year-wise, after the
baseline year and until target year or otherwise and request made by the
designated consumer, the entittement of (Nos) energy savings
certificate (s) required to be issued or purchased by him have been carried
out diligently and truthfully;

(e) all reasonable professional skill ,care, and diligence have been taken in
verifying the various verification activities, findings and conclusions,
documents, reports, preparing the documents including the performance
assessment document in Form ‘A’ and verification report and the contents
thereof are a true representation of the facts.



Check Verification Form: Form-C

Form C

(See rule 7)

Certificate of Check — Verification

I/We the accredited energy auditor, have
undertaken a thorough independent evaluation of the activities undertaken by M/s.
,a designated consumer for compliance to the energy consumption
norms and standards specified under the Government of India, Ministry of Power
notification numbers , dated the during the target
year compared to the baseline year and consequent entittement or requirement of
energy savings certificates, mentioned in the Performance Assessment Document in
Form ‘A’ and compliance of energy consumption norms and standard document in Form
‘D’ and certify that-

(a) the check-verification of the data collection in relation to energy consumed
and specific energy consumption per unit of production in the baseline
year and in the target year in Form lunder Rules 2007 or Rules 2008, has
been carried out diligently and truthfully;

(b) the check-verification of the identified energy efficiency measures, and the
progress of their implementation given in Form Il and Form Ill under Rules
2008 has been carried out diligently. and truthfully;

() the check-verification of the compliance with energy consumption norms
and standards during the target year has been carried out diligently and
truthfully;

(d) the check-verification of the total amount of energy saved, year-wise, after
the baseline year and until target year or otherwise and request made by
the designated consumer, the entitlement of (Nos) energy
savings certificate (s) required to be issued or purchased by him have
been carried out diligently and truthfully;

(e) all reasonable professional skill, care, and diligence have been taken in
check-verifying the various verification activities, findings and conclusions,
documents, reports, preparing the documents including the information
given in the Performance Assessment Document in Form ‘A’ and
verification report submitted by the accredited energy auditor appointed by
the designated consumer ..............ccoiiiiiiiin... for verification and the
contents thereof are a true representation of the facts.

Signature:
Name of accredited energy auditor for check-verification
Designation:



Form-|

Details of information regarding total energy consumed and specific energy consumption per unit of production

(See Rule 3)

“General Details Description
Name of the Unit

i) Year of Establishment

ii) Registration No (As provided by BEE)

Sector and Sub-Sector in whichthe Designated Consumer falls Sector Sub-Sector

Complete address of DCs Unit location (including Chief Executive's
name & designation) with mobile, telephone, fax numbers. and e-mail
address.

Registered Office address with telephone, fax numbers. and e-mail

address
Energy Manager's Name, designation, EM/EA Registration No.,
Address, Mobile, Telephone, Fax numbers and e-mail address

“ Production details

“Manufacturing Industries specified as Designated Consumers

Previous Year Current Year
(20...) (20.

(1) (2) (3)

Products Unit

“Product 1 Tonne
m Product 2 Tonne
.E-Product 3 Tonne

Product (Please add extra rows in case of additional products) Tonne

-ﬂ-TotaI Equivalent Product Tonne



Form-l

Form-1
Energy Consumption Details of Manufacturing Industries specified as Designated Consumers

(1)

(2)

(3)

ﬂTotal Electricity Purchased from Grid/Other Source Million kWh
IEITotaI Electricity Generated Million kWh
mmtal Electricity Exported Million kWh
mmtal Electrical Energy Consumption Million kWh
mTotaI Solid Fuel Consumption Million kcal
mmtal Liquid Fuel Consumption Million kcal
mmtal Gaseous Fuel Consumption Million kcal
mTotal Thermal Energy Consumption Million kcal
IMTotal Energy Consumption (Thermal + Electrical) TOE
mTotaI Normalized Energy Consumption (Thermal + Electrical) TOE
“Specific Energy Consumption Details

v/ Specific Energy Consumption(Without Normalization) TOE/Tonne
nSpecific Energy Consumption (Normalized) TOE/Tonne
nPower Plants specified as Designated Consumer
mTotaI Capacity MW 3

" Unit Configuration

No. of units with
their capacity

“Annual Gross Generation Million kWh
“Annual Plant Load Factor (PLF) %
“Station Gross Design Heat Rate kcal/kWh
nStation Gross Operative Heat Rate kcal/kWh
mAuiniary Power Consumption %
m0perative Net Heat Rate kcal/kWh
“Operative Net Heat Rate (Normalized) kcal/kWh




Form-l

| F | Sector specific details
Name of the Sector Sub-Sector Pro- forma in which
i the details shall be
furnished

.Aluminum Refinery/Smelter Sa,

Cold Rolling Sheet Sa,

nCement Cement Sb

I chlor-Alkali Chlor-Alkali Sc

nFertiIizer Fertilizer Sd

nlron and Steel Integrated Steel Se,

Sponge Iron Se,

“Pulp and Paper Pulp and Paper Sf

Textile Composite Sg,

Fiber Sg,

Spinning Sg;

Processing Sg,

“Thermal Power Plant Thermal Power Plant Sh



{39 M&V Guidelines

@ Knowledge Exchange
Platform

Transmitting Knowledge through Best Practices




Time Line Flow Chart

Responsibility Date Action and Stages of verification process
DC By June 30 each Year Submission of Energy Return Form | and Sector Specific Pro-forma
DC By June 30 [First Year of PAT Cycle] Submission of Action Plan
o N N f N
DC Before M&V phase of PAT Cycle Hiring of Empanelled Accredited energy Auditor
w - w
DC/EmAEA April 1-June 30 [After completion of Monitoring and Verification
relevant PAT cycle]
. \. . J \L v
- o aYa N
Submission of Verified Form | and Sector Specific Pro-forma, Form A,
DC By June 30 [M&V phase of PAT Cycle] .
Form Band Other Document to SDA & BEE
. J L y J
a DY 4 N o~ N
DC By June 30 [After end of 15t and 2" Year Submission of Verified Form | and Sector Specific Pro-forma, Form A,
PAT Cycle For Advance ESCerts] d ~ Form B and Other Document to SDA & BEE
\L J Nag Knowisdae through Bact Practices J
SDA By July 15 [M&V phase of PAT Cycle] [or 15| | Submission of Comments on Verified Form | and Sector Specific Pro-forma, Form
days of the last date of submission of Form A] A, Form B and Other Document to BEE
- aYa B
Recommendation of Energy Saving Certificates to Central Government [10
BEE By July 30 [M&V phase of PAT Cycle] working days from last date of submission of Form A by SDA]
w
o B a n
Central Issue of Energy Saving Certificates [15 working days from date of receipt of
Government By August 20 [M&V phase of PAT Cycle] recommendation by BEE]
. J o _J
a Nf
Submission of Form D to SDA and BEE [5 months from date of submission of
DC By Nov 30 [M&V phase of PAT Cycle] Form A by DC to SDA]
" g . :
N DY S
BEE/Power Aug 21- Nov 30 [M&V phase of PAT ESCerts Trading period
Exchange Cycle]
. g J .




ESCerts Issuance Flow Chart

Forms and Document [Form |, Pro-forma, FORM 1 filling in
Form A, Form B] duly verified by EmAEA PATNET by DC on
Submission by DC to SDA with a copy to BEE achieved SEC in AY

A 4

Forms and Document submission by SDA
to BEE

v

Verification of Forms and Documents
submitted by DC & SDA by BEE

SEC value to be rectified
in PATNET by BEE with
information to DC

Change in SEC Yes

value after

SEC after Check-
Verification

assessment

Under achiever

eyeye throtinhh He Pra
e dge trirougri pest Fraclices

Final SECOfBV/AV/ 7 \mco,f AY 1100

<
g ) g
: 2
g DC to purchase the §
> (3]
e} ESCerts from Exchange - 3 Trading of ESCerts at Trading Platform
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M&V Guidelines

All the documents like verified Sector Specific Pro-forma, Form 1, Verification report of EmAEA and
related documents shall be routed to BEE via SDA

Technical role of SDA Check-verification

» Inspection & enforcement for M&V related » BEE, in consultation with SDA may decide to
systems undertake review on Check verification

» Assist BEE in information management » The EmAEA in-charge of check-verification
process shall submit the report with due certification

» Review and validation of Sector Specific Form C to BEE and the concerned SDA
Pro-forma, Form 1, Verification report of » The State designated agency may furnish its
EmAEA and related documents before comments on the report within ten days from
sending it to BEE the receipt of the report from the said

EmAEA. In case no comments are received
from the concerned state designed agency, it
shall be presumed that they have no
comments to offer in the matter

» After submission of duly verified Form ‘A’ by
designated consumer, SDA may convey its
comments, if any, on Form ‘A’ to the Bureau
within fifteen days of the last date of
submission of Form ‘A’
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Documents for M&V

Sector Specific Pro-forma

Normalisation Formulae & Document

Monitoring and Verification (M&V) Guidelines
Reporting Format for M&V (Verification Report)

Check List

Pro-forma

Normalisation
Document

M&V
Guidelines

M&V Report

Check List

Important Document for M&V

v’ Accepted Baseline Audit Report
(Available with BEE and DC)

v Form 1 & Sector Specific Pro-forma

v' Form A,B,C,D as covered in PAT rules

v" Normalisation Factors Document
available with BEE

v' Normalisation Guidelines Document
available with BEE

v Check List to be wused by all
stakeholders

v’ Reporting Format for EmAEA



M&V Guidelines

For the Work of verification, EmAEA shall constitute a team in accordance to section 10 of
Energy Conservation Rules, 2012

ﬂ — E—

Team Head Accredited Energy In the Field of Energy Auditing of PAT * The EmAEA may constitute any nos of team for
Auditor Sectors verification or check-verification purpose to

carry out the verification process for one or nos

Team Member Graduate Engineer Process or Technical Expert related to the

. - . of Designated Consumer.
[Expert] specific sector, where verification will

* The EmAEA shall ensure that it has formal
contractual conditions of team members

take place having experience of more
than 10 years
including technical experts for verification and
Team Member  Certified Energy In the Field of Energy Auditing check-verification so as to act in an impartial
Auditor and independent manner and free of potential

Team Member Graduate/ Diploma confllct of interest.

Silines ; ‘The EmAEA has the sole responsibility and

signing authority on Form B, Form C

EmAEA: Empanelled Accredited Energy Auditor Firm



emAEA L 2

* Sole responsibility
* Signing authority
* Report Preparation

Team

Process
Expert

AEA 1 + Certified Energy

Auditor

Support Technical
Staff

Process
Expert

AEA 1 'ﬂ' Certified Energy

Auditor

Support Technical
Staff

Process
Expert

AEA 1 4}, Certified Energy

Auditor

Support Technical
Staff

— One DC OR Many DCs




Selection Criteria of EmAEA

The EmAEA will be selected only from the List of EmAEA as available in the BEE official
website

The procedure for selection of EmAEA should be followed from guidelines of PAT Rules 2012
The Designated Consumer may select EmAEA based on their experience in Energy Auditing
Field and in the related sector as per information in Form Ill and Form IV (REGISTER

CONTAINING LIST OF ACCREDITED ENERGY AUDITORS )

EmAEA is required to submit the documentation on determining the capability of the team on
Technical and financial competence after getting the formal order from Designated Consumer



Selection Criteria of EmAEA

EmAEA is required to submit the Name and detailed Bio-data on Energy Audit or Verification
experiences of the team head, team members and experts to the DC prior to selection

The Designated Consumer to ensure that the EmAEA must have documented system on
preparing plan for verification or check-verification along with activities chart defining task in
man-days for the DC.

The verification by EmAEA should be completed for onward submission to SDA and BEE before
30th June in the year following the assessment year.

The EmAEA should furnish'a time plan and activities chart to DC after receiving valid order from
the respective designated Consumer
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EmAEA Responsibilities

EmAEA to prepare a verification report as per Reporting template to be provided by BEE
EmAEA to resolve errors, omissions or misrepresentations in the data/records/calculations in
consultation with the DCs prior to completing the verification report

EmAEA to resolve calculation errors in the Sector Specific Pro-forma in consultation with the
BEE prior to completing the verification

The EmAEA is responsible forensuring that the systems and processes adopted by the DC for
determination of GtG SEC from-the data in Sector Specific Pro-forma along with Normalisation
sheets and information protocol have been maintained in.conformity with the various
notifications and information-provided by BEE/SDA from time to time

EmAEA is required to perform different roles such as technical review of manufacturing
processes & energy consumption patterns, system variabilities and their impact on energy
consumption, and on issues including application of statistical methods and finally performance
of verifications including integrity of data



Normalisation process

“Normalisation” means a process of rationalization of Energy and Production data of Designated
Consumer to take into account changes in quantifiable terms that impact energy performance
under equivalent conditions

The Sector Specific Pro-forma have built-in calculations of Normalisation with specific Energy
Calculation in the summary sheet.

The notified Form 1 will be generated automatically from the Pro-forma, once filled in all respect.

The normalization will be given to DCs only upon submission of valid/authentic supporting
documents. Failing which, the DC will not be eligible for normalizations.

The operating parameters for which normalization has been provided but not being claimed, the
DC should submit the valid reason for the same.



Normalisation Factors- Broad Catagorisation in Aluminium Sector

Refinery

« Raw material Quality
— TAAin Bauxite

Refinery/Smelter/Cold Sheet

* Product Mix & Intermediary Product
 Fuel Quality in CPP & Cogen

* Power Mix ( Imported & Exported power from/
to the grid and self-generation from the captive
power plants)

e LowPLFinCPP

Smelter

Capacity Utilisation- Smelter
Carbon Anode Import/Export

Environmental Concern (Additional
Environmental Equipment requirement due to
major change in government policy on
Environment)

Biomass/Alternate Fuel Unavailability
Construction Phase or Project
Activities

Addition of New Line/Unit (In Process &
Power Generation)

Unforeseen Circumstances
Renewable Energy



External Factor

» External factors definition: The factors over which an individual DC does not have any
control but that can impact the SEC are classified as uncontrollable factors.

» External Factors should be scrutinized carefully for Normalisation applicability

» The defined external factors in the document are to be supported by external authentic
documentary evidences

» Any other undefined external factor, which may affect production or.energy of a DC should be
brought in the Verification Report by EmAEA with authentic documentary evidences

» The external factors identified are as follows:

Market Demand

Grid Failure/Breakdown (Grid not Synchronized with CPP)

Raw Material Unavailability

Natural Disaster (Flood, Earthquake etc)

Major change in Government policy (affect plant’s process system)

Unforeseen Circumstances (Labour Strike/Lockouts/Social Unrest/Riots/Others etc)

AN NN N NN



Fuel Testing

» Validation of Fuel quality testing from external and internal lab for same sample for each
solid fuel used

» Test Certificate from Government Accredited Lab (NABL):

v CPP Fuel: Plant to maintain minimum 1 sample test certificate in a quarter for Proximate and
Ultimate Analysis i.e.4.test certificates in a year for each fuel

v" Process Fuel: 1 sample test certificate in a quarter for Proximate Analysis i.e. 4 test certificates
in a year for each fuel

The status quo to be maintained in the assessment year for the basis of measuring GCV of Fuel (For Ex. As Rec
Basis, As Fired Basis, As Dried Basis etc.) as fo
received basis”, the basis will be same in the ass

TheDC has to write in the remarks/source of data field on basis of GCV taken in the assessment year.

HowevertheEMAEAI s requested to report the Fuel GCV “As f
baseline for subsequent PAT cycles.
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