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MESSAGE

T [IGraeie < & ©U ¥, IR DI Hoil & SUART IR Aersd Il & IS B HF Bl Alfey | FeferdRen & e
T HRU TR U H Hoil o @ud 7 g g8 2| fRY | FoAt o @ud arel g # a8 ffdr # fava g1 37 At
BT IR B & folg Soll & 7 H8 Y faaR IR SR daheilds Ta @ 2 |

STl AT bl HIAA SUANT AR I TREVT Bl < B Holl ARGV W FEYOl YTd B Hebdll © | 3 <A PRIHH,
IS, U g AR (GYE)) AR AN 31 THRT BRI & A W, Holl &l G-I SHoll BT HRA STIRT B D
TR TR V8 B

93 IR RAURDT DI eAA—TATT HRIHAT & TS, il Fad YA (ESCerts) & @MUK &1 Ufeha, Joil gerar
IR SITATH TRIGTIT BT ARG PR FHol—GNel < a4 Bl IR R 37 R AT NS o & folg Ureaniad
IR E 5

Soll @ BN SUART IR FAd [Ahr & ol H1e & SO DI HH B & 3T # 7 Ugell BT Seed Yufelex # o
T 2] &Y SHiIT B 5 I RAURDT BT Foll <erdl & &5 § SiTwd RS bR & forg IR B3 |

India, as a developing country, must reduce its energy use and emissions of greenhouse gases. Our country's energy
consumption has risen in relation to the growth of our economy. This has sparked widespread concern, particularly
in energy-intensive businesses. The energy sector has provided a range of innovative ideas and cutting-edge
technology to fulfil these demands.

The efficient utilisation of energy resources and their conservation can have a significant impact on the energy
conservation of our country. Through its countrywide programme, the Perform, Achieve, & Trade (PAT) and various
other flagship programmes, the Bureau of Energy Efficiency is driving efforts to make efficient use of energy. BEE
is constantly monitoring and encouraging people to come forward and make their contribution towards building an
energy-efficient country from organizing capacity-building programs for our stakeholders, Procedure for trading of
Energy Saving Certificates (ESCerts), to organizing Energy Efficiency & DSM Projects.

These initiatives aim towards optimizing energy and reducing carbon emission for sustainable development are
showcased in the newsletter. We hope that they will inspire stakeholders to move from awareness to action in the
area of energy efficiency.

MY qTPR

HETee®, 415y

Abhay Bakre
Director General, BEE
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PTET B IHo DT BH B IR Terdrg R & TR | Fue & fory el Sol qardr # GuR S IR & g9
AR H H U & | digs 1 aF—fdRre geer fhar € 3R < &l ol <&l Yomell B gall, AU 7Y, RS 3R
FAT M & oIy Fg Ugd Bl & |

FHoll GETd R A HoAl B FAT A J$! Bs Usel D © Sl TAN S H Pa b ScAOH Pl HH PR H HGE IR 8l o | 81
3T < B HAT AT BT HH PR D forg Afcrdi iR AT DT RAUT FRA H R TRBR DI ASRIAT B H T
BT R T | VP R Afa% U R Bl HRG BT ced 1 FAURST & o/ TN R R R 2, iR dISS ol dReor
TG SETR B XA & forg ufErdt & forg A= ufierr i, fewmia & dad emar i SrisH, Hoif <erar a SoaeH
IRATSTIRAT 3R I R B_T & (oY 3T PRIHH AN BRAT & | Hoil Gerdl G-I U QHdlierd [Chls A T
% oy IRT H FHoll & B SWAN BT dGdT <l &, AR R DI U Holl HAA < G & o 8 T BT AeAdR $H
BRAT AR |

Improving industrial energy efficiency to reduce carbon emissions and address the threat of climate change is one
of India’s biggest problems. BEE has performed sector-specific research and executed a number of initiatives to
enable the country's energy efficiency system to be open, scalable, dependable, and robust.

The Bureau of Energy Efficiency is delighted to adopt a number of energy-saving initiatives that are assisting in the
reduction of our nation's carbon emissions. We are happy to assist the Indian government in establishing policies
and plans to lower our country's energy intensity. India's goal of achieving a sustainable future depends on
concerted efforts from all stakeholders, and BEE organises various Training of Trainers programmes, Capacity
Building Programs under DISCOM, Energy Efficiency & DSM Projects, and other programmes to train them to follow
the best practises for energy conservation

The Bureau of Energy Efficiency promotes the efficient use of energy in India in order to create a long-term
sustainable future, and we must all work together to make India an energy-efficient country.

IRD. I
A, e

R.K. Rai
Secretary, BEE
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Aiming for Sustainable Habitat: New Initiatives in
Building Energy Efficiency 2021

T

With an aim for greater push towards Indian’s energy transition efforts, the Bureau of Energy
Efficiency (BEE) under the Ministry of Power has developed a series of initiatives for energy
efficiency in the building sector. Shri R.K. Singh, Hon’ble Union Minister for Power and NRE launched
these initiatives through a virtual event in the august presence of Shri Krishan Pal Gurjar, Hon’ble

Minister of State for Power and Heavy Industries and
Shri Alok Kumar, Secretary, Ministry of Power. The

virtual event, “Aiming for Sustainable Habitat: New BHARAT KA AMRUT MAHOTSAY
Initiatives in Building Ener-gy Efficiency 2021” was held — m":;‘]';::;’::lf:i‘méﬂ'ifg‘m‘::{{m —
on 16th July, 2021 which was attended by 954 P ——

BUILDING ENERGY EFFICIENCY PROGRAMME
18 ot 2021 b

participants including architects, engineers, state
officials, building professionals, developers, media
professionals and other building industry stakeholders.

The Building Sector is poised for an
exceptional growth in next two decades with
an estimated new construction of 1 billion
square meters of commercial building and 3
billion square meters of residential building
space. Due to the increasing adoption of air
conditioners, lighting systems as well as IT
infrastructure, the demand of electricity from
the building sector will increase many folds
by 2037. However, the additional electricity
demand can be optimised if appropriate
energy saving measures are adopted during
design and construction of buildings.

MINISTRY OF POWER

It is estimated that there will be a cumulative saving
of 300 billion of electricity units by 2030 with the
implementation of energy efficiency codes in the
building sector.

In order to accelerate the optimization of electricity
demand, BEE, under the aegis of the Ministry of
Power, has launched today the following initiatives:
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1. Eco Niwas Samhita 2021 and Code Compliance Tool

Eco Niwas Samhita 2021 (Code Compliance

and Part-ll: Electro Mechanical and g‘“‘"'
Renewable Energy Systems), specifies code ECO-NIWAS SAMHITA 2021
compliance approaches and minimum “‘*%‘g;m“‘mmww @

energy performance requirements for
building services, indoor electrical end-use
and renewable energy systems. Eco Niwas
Samhita Compliance Tool helps examine
the design energy performance of
residential projects on the benchmarks of
Eco Niwas Samhita.

2. Replicable Designs for Energy Efficient Residential Buildings:
Handbook and Online Tool

The Handbook of

8 i HANDBOOK OF REPLICABLE DESIGNS FOR Replicable Designs  for
2 ENERGY EFFICIENT RESIDENTIAL BUILDINGS Energy Efficient
Residential Buildings is a
compendium of

ready-to-use resources of
replicable type designs
for design and
construction of energy
efficient homes in India.
The web-based approach
brings to the user sample
designs with detailed
simulations and identified
criteria for measuring the
performance of the
building.
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3. Online Tools for Energy Efficiency in Residential Buildings

Online Tool for Star Rating of Energy Efficient
Homes: Star Rating Tool for Energy Efficient
Homes is developed to enhance energy efficiency
and minimise energy consumption in residential
buildings.

Advanced Online Tool for Performance Analysis:
Advanced Tool for Performance Analysis is
designed to provide a platform to professionals
where they can play around with a variety of
customisable energy efficiency options & features
and come up with the best possible selection of
parameters to make the building design optimised
in terms of energy performance.

Envelope Optimisation Online Tool: Envelope
Optimisation tool is a techno-commercial
feasibility evaluator that is designed for evaluation
of various building envelope parameters (walls,
roofs and windows) based on their technical and
economic feasibility.

4. Online Tool for Building 5. Announcement of
Materials Directory of India NEERMAN Awards

& NEERMAN, National Energy Efficiency Roadmap
for Movement towards Affordable & Natural
Habitat, BEE’s national awards for energy efficient

o] - - ==
— g g g building design are constituted with the objective to
- = encourage _gm-.., : -

s o oo exemplary

a—— ———— B MEERMAN Awards

bu||d|ng designs National Eneray Efficiency Roadmap A0

for Movement towards

A directory of energy efficient complying with e £
building materials has been BEE's  Energy m"m”m':f‘”
developed to establish Standards Conservation St
and Labels for building materials, Building Codes. L T N

ensuring digital collection of data.
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6. National Training Programme on ECBC and ENS and
Refresher Course for Master Trainers

Over 7,500 architects, engineers and government officials shall be trained in the 75 weeks of the
Amrut Mahotsayv, on the Energy Conservation Building Code (ECBC) and Eco Niwas Samhita (ENS).
A National Training Programme on ECBC and ENS was conducted on 19th July, 2021 for architects,
building professionals, field officials and other stakeholders. 1113 participants joined the training
programme. In addition, 973 viewers attended the training programme through BEE’s YouTube
channel. A Refresher Course on ECBC and ENS was also conducted for existing Master Trainers
from 20th to 23rd July, 2021.

[ peap— B i =

Speaking on this occasion, the Hon’ble Minister highlighted

India’s achievement in climate action, resulting in GHG S e, MAHOT:f;
emissions reduction which is compatible with the 2-degree e T
target as per the Paris agreement, “We highlighted India’s :
position as leader in the world and have done significant
works for reducing the carbon emission in our country. And
the contribution of the Bureau of Energy Efficiency has been
phenomenal.

Energy Transition being an effective strategy to fight climate
change, India has co-founded the International Solar Alliance | EEEEEGEGEG—_G UL
(ISA) to step up Renewable Energy Capacity with 93

countries. India is well on track to achieve Paris Agreement

goals and is the fastest growing RE capacity in the world and it has added 149,000 MW RE
capacity in the past 4 years and we are continuing on the same path without any problem related
to financing. India made some pledges in Paris during COP21 that by 2030, 40% of its installed
power capacity will come from non-fossil fuel sources. And, it is already at about 38.5% and in fact,
by 2030, this will go up to almost more than 60%.”

Endorsing these new initiatives, Shri Krishan Pal Gurjar, Hon’ble
Minister of State for Power and Heavy Industries said, “More
energy-efficiency means less energy consumption in
households and reduced carbon emissions. | would like to
congratulate Bureau Energy Efficiency on the launch of Eco
Niwas Samhita 2021. | am also urging all the states to use this
Sambhita for the process of establishing Standards for
energy-efficient in building materials. It will be a significant step on the minimum energy
performance requirements for building services.

_Aiming for Sustainable Habitat

Shri. Krishan Pal Gurijar,

Shri. Alok Kumar, Secretary, Ministry of Power highlighted that “All these initiatives will go a long
way to make India more energy-efficient, and it will be a replicable model across the globe.”
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CEM 12 Ministerial Meeting

Ministerial meeting of CEM 12 was held on 3rd June, 2021 under the theme “Ambition into Action:
Turning a Year of Ambition into a Decade of Delivery.” Shri Alok Kumar, Secretary, Ministry of Power
represented India. He highlighted that India has prepared Road map for Energy Transition with
4 key pillars as strategy:

* Promoting Energy Efficiency;

« Ramping up of Renewable Energy;

* Electrification of Economy - Green Electricity; and

* Industrial Decarbonization
He also highlighted that the world is gradually moving towards Clean Energy Transitions. The One
Sun - One World - One Grid initiative, idea first floated by the Hon’ble Prime Minister of India, could
play a major role. He mentioned that India established the International Solar Alliance (ISA) during
the 21st session of the United Nations Climate Change Conference of Parties (COP-21). Presence of
ISA as an expert organization from the next CEM onwards may also be considered. He informed
about the development of a production linked incentive program for manufacturing of battery
storage. India has also launched the National Hydrogen Energy Mission to take forward deployment
of Green Hydrogen. Handholding the MSMEs through BEE for improving their energy efficiency and
adoption of cleaner technologies. An announcement by Secretary, Ministry of Power, Government

of India was made that India to host Clean Energy Ministerial 14 in 2023.

=i (@
D@5 8 E @EE) FICE
I T OB

2

Secretary, Ministry of Power, Shri Alok Kumar addressing the CEM 12 Ministerial Meeting
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Serarg aRads & SR B dlel YA S JT9HH &1 de1, 91, Y@, 3R aul, Bl <Ed 8¢ 37Tl &l
ST "R B AN BT &I ShIhScll AR WS TR B IgTal o1 aTel BRIHRIGA Bl AR BT & 2|
TH BIE ud TEl B 6 ANGRoNT A7 fer SHoft Siared 9 A SO B aTell $oll & JHTdel BI AR
2 | Soifded arg-l 3R ATeR U9 & folu 9ex) Ut &1 dHal °§ R RRTae 31 ST © | 99 39 fddey
DI YA dTel ANT Toll | Fg Sff I8 © | 2030 98 TD SET, 94 9 I R Siared 599 9 8 dTel
TGYUT T AT HATK BHT Y 8l ST 3R ART W6 IR AR Holl & &5 H Y9 HT |

IR ° SHoil & fafr= Sal # TFdexeia Sl (RS) & BFReR 9gM @& foy weameiel deg a3 fay
2| RT ARBR B 2022 TP 175 WTETe MR 2030 TP 450 HTEE B e FHroll TRIISTAIRIT B ATIT
DI ST 2| 39 URUST H 2020 & 3id Tb ARG Bl ol W@IMUT SHoll &Adr 379 Rmmaie off, raH |
ThHof g oIt &1 IRTeE 93 fmaie (25 wfcrera) o |

AR P AT ¥ qT I P BT | TEY 2021 H fAeehl & U I9Q MY ARCR WH & MER W T DY
g RIS &1 ARG H W9 doc &1 GRET $I G | 399 8RT Ul # Ut &1 faept 781 80l &R s
@ 1T TS TS SHoll BT SATEH B8N | I AT fdeell & M doe § M4 dTel AT BT ST—HRT GHT
3R 39! faml 7 81 A YARad | 57 8Ra dl & AT Sl 9l A 59 A BT gA9R DR @
2| 399 foat @ amme H Y SeIad Brft |

AIeR B W Weo Holl Bl AR 981 AR BRT &3 BT GRIIR IWH DI facell DI ggg I BT 4T
2| facell WRPBR 7 2020 TH 1000 FEIC 3R 2025 TH 2 FOIR HMAIC AR Holl & SAEH B fAoi Pl
=IO @I 2| $HBT Ve Wg f2war Rerssll a1 exel &3 @l iR | el Aler Afed &I U= T 81 |

faeell @1 fUq & 100 FMMElC &1 B, IR el &3 H SHST NG 95d ol BF o | 59 Ugd BRI
# U AR gRATSHT & R STSTAT 3R SITedhdl &f 37919 & | S99 U 9ad d1 WA I8 7 & |ier
HP T UoTdE I P T BIHI BTl BRATS B STe’d Bidl 2 | GR Holl TRITSHIST &1 gedl |
BT THS X T FARAT BT FHRIE fHAT S Faell 2 |

SRI—oN faemet 9 IR HerdT 90K 99 UHM 0 goic | 31T+ dTel) srefeqaxer # WAy ol |erd ST &,
FHal # fAR1ge AR o &3 3R T exRei Soif BT A Tl @Rl @1 AT § gglasl 81l | o7
RIET ¥ STGT ANT Selfdgd aigdl Bl SKA B Al gd1 $I el § 1 deial 81T | I8 <=l AT &
& sofdged e o BHdl § HH o W 7| TGN Holl & EAdl & AT W g R H B
I F A A el | goifded dredl BT SIUET A BaT B A6 B | SNaTeH S69 BT STl drel §oiT
A AR R BINGRS 191 & WIfie 9 ¥ Icoid 8ld1 © | gFA1 ¥R & 999 Sa1aT ugfid <el &l
Y 3R T STeT o B |
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9 BRI B JSRAT BT 5Tl TE | UraR <9 H AdHR0NT SHofl | ScTad 8 dTell 318 Sofl &l BT
Aol 3 gedl S XBT ® | $HH AR SHoff 3R gaq aRATSHY i € | ek U9l 3Maead ®u | AH hsdcy
2, 3afely IF@ BT BT ash T q81 B, I HYSR BT 8 | AR SHoll @l dwal # RRrae &1 sifod wa
A SUARDIAT DI AT I8 BT b SHH SHoll Bl &Y Bl AR BT aifs S Y99 ®U F arIR I Do
A W AT FaAyS Gl H f[ASrell e dA & & S 7 BT SUFIhIRI Bl g8d Bl Bl |

IR 9IS B SHINCH & Idel IR RA a9 & foly Fa1 Agaqul uril 2, oifdhd axil fastell 34
AT Pl AT A BA PR Fehell © | TG D el Dl YGHIO BRI H Fa¥ g1 vebrge Rawd AHAIRE
BT TN B G918 S dTell SHDT SHofl B Higal & | AR SHoll J Sarfad il I SiTe Suae 8 | S99
R e 9 R BIC—BIC WYl & o UM &l YGHIOT R § 8H He™ 8 AD |

TS B IRIG H AR FHoll § IR & oY IRBR BT Y o1& g YA WR e Wbl H AR ol &
IS BT 2 | BIcAifb YR & HecdThiel TdIdRoNT SHofl & &l & Uit & foru faaRd @ 78 Adiexoiy
Sl B URATSTRIT H TGO DI SToxd BRI | IR SATET el Al FamH® afshdr iR ATelel fu=mr
ST € G5 AR H BIEI 89 & d1av[ 39 AR SHoil IRATSHIRN # fISTell SeTes &1 SaTeT & T 8l 2 |
S WIASId &3 B TG URATSTRIT H fharaae | el qeimsll Bl §R fHar S A6 | S99 AR Sholl
@ IdTeT ¥ PR 39 AT &3 T ugar H SATRT GHY T DI GHIEET W Al & |

U AT | ST 9IRA ol 9 gelfdgd arg+l I U @I 3R 9T ol Y&l © | RIS SHoll Yol (3MESY)
& A A 2 fdh <9 DI 9 Sleal B SifCHIed 8% & 3ol AT &l AT a9 ST 412y |

gy # SNared $e9 9 el dTol dre 9 81 SIS | DIl IT I F Il dTel fastell & G &1 o
@ YU ¥ grareRvl Yg[Ud BT & AT HH B WG | §H 59 GH Bl VAl @ & WU H s B Fabdl,
ROTRTH ST < IRORITA S8 &1 STTE 31T SHofl & faofell & Scrad Bl SATeT UrifAdhdr &l | $9 g 349
afy § g W FHIPH! IR AR TITaRT BT WMo G § 98¢ PRI SRT WA Bl 79+ |
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Procedure for trading of Energy Saving
Certificates (ESCerts)

T —

Perform Achieve and Trade (PAT) is the flagship program under National Mission for Enhance
Energy Efficiency (NMEEE). The mission is implemented by the Bureau of Energy Efficiency (BEE)
under the Ministry of Power. PAT is a market-based method in which energy-intensive sectors,
known as Designated Consumers (DCs), are assigned objectives for lowering their Specific Energy
Consumption (SEC).Energy savings made by DCs under the PAT programme are turned into
tradable instruments known as Energy Saving Certificates (ESCerts), which may be traded at the
Power Exchanges.

The Central Electricity Regulatory Authority (CERC) is the market regulator for ESCert trading with
the Registry being Power System Operation Corporation Limited (POSOCO) and the Power
Exchanges being India Energy Exchange (IEX) and Power Exchange India Limited (PXIL).

The CERC approved the Detailed Procedure for Transaction of Energy Savings Certificates in 2017,
following which trading of ESCerts began for the first cycle of PAT. Furthermore, the Bureau of
Energy Efficiency recommended adjustments to the processes to adapt changes in light of the PAT
cycle -1 which have also been approved by CERC in June 2021.

Leveraging Industry 4.0 Technologies for Energy Efficiency

Industrial sectors continue to be the largest users of electricity. Internet of Things (IoT) and
Industry 4.0 can aid in the conservation of energy and make industrial operations more energy
efficient. It consists of a network of smart devices connected over the internet with access to a
much larger network including sensors, smart phones, data management, report system and more.
In a plant, an operator receives alerts from the hardware installed, and delivers live data on errors,
malfunctions or deviations.

Industrial sectors continue to be the largest users of electricity. The Internet of Things (lIoT) and
Industry 4.0 can help to conserve and improve the efficiency of industrial operations. It is made up
of a network of smart devices that are connected through the internet and have access to a much
wider network that includes sensors, smart phones, data management, reporting, and more.

The PAT programme is BEE's flagship initiative for reducing energy consumption and promoting
improved energy efficiency in the country's energy-intensive businesses. Adoption of IT, loT
(Internet of Things), smart equipment, and industrial 4.0 applications will also aid in meeting PAT
objectives.

In this direction, capacity building programmes have been conducted by BEE in March 2021 and
May 2021 for Designated Consumers/SDAs.

10
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Discussion on Standards and Labeling scheme to
increase Energy Efficiency

Bureau of Energy Efficiency (BEE) under the Ministry of Power, Government of
India is mandated to promote and implement Energy Conservation and Energy
Efficiency activities across the country covering key sectors of the economy.

P > X 1
==Y

POWER SAVINGS

In this regard, a stakeholder consultation meeting was held on 11th June 2021
on virtual mode to discuss and solicit feedback on how the BEE Standards and
Labeling scheme can be improved further to increase the coverage and
deployment of energy efficiency and conservation measures in the country.

Capacity Building of DISCOMs program of BEE

Under BEE's "Capacity Building of DISCOMs" : 3 . ‘ &
initiative, 20 DSM action plans for DISCOMs have f"“,',:.“:‘""‘:'n
been created based on the load research study. The o e i DSM Action plan ior Manipur State

) ) ==- Power Distribution Company
DISCOMs have been given these DSM action plans Limited based on load research

to implement.

Implementing these measures is likely to help
government efforts to address climate change
while also encouraging private investors and
consumers to support the energy efficiency sector.
The following are some of the recommendations
made as part of the action plan:

Industrial consumers
* Implementation of focused Energy Efficiency Program in selected industrial categories

* Employee Awareness Program
« Promotion of energy efficient appliances/equipment

Domestic and Commercial consumers

* Promotion of energy efficient appliances
¢ Consumer awareness campaign

Apart from SME banking like SIDBI, the funding mechanisms mentioned include models like ESCO
Mode, on bill financing, Recovery Cost through ARR, Grants from State Government, and so on.
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Rice Cookers for North -East states

Rice cookers are widely used
in the North-Eastern regions,
particularly in hilly areas. The
majority of rice cookers used
in this region are produced
locally or in China, and hence
are inefficient in terms of
energy usage. In addition,
there is room to improve
appliances in areas such as
lighting, fans, and air
conditioners in this part of the
nation.

Savings Estimation for utility on DSM & Energy Efficiency

Various DISCOMs have recognised the scope of electrical energy savings in different customer
categories and feasible actions based on the load research study. DISCOMs have received 69 DSM
proposals for implementation in their jurisdictions.

Panel Discussion on Policy, Regulations and
Implementation Challenges in DCs

Mr Arijit Sengupta addressed the audience during the panel
discussion on "Policy, Regulations and Implementation Challenges
in DCs" at ACEF Deep Dive Workshop on Sustainable Air
Conditioning with District Cooling Systems on June 16th, 2021.
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Capacity building of circle level officials of DISCOMs on
DSM & Energy Efficiency

The objective of the training program was to make the participants understand the basic
methodology and processes related to DSM & Energy Efficiency so that, they can contribute in the
implementation of DSM projects in their jurisdiction. State wise updates are
given below:

Sikkim

Capacity building program on DSM
and energy efficiency for 31 circle
level officials of the Power
Department, Government of Sikkim
was organized by the Bureau of
Energy Efficiency in association
with SDA - Sikkim during 8th April -
10th April, 2021 at Gangtok, Sikkim.
The programme was inaugurated by
Additional Chief Engineer, Power
Department, Govt. of Sikkim.

Nagaland

BEE has organized 3 days capacity building of circle level officials of DISCOMs training program
for officials of Department of Power, Government of Nagaland in association with SDA.

13
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Details of various Capacity Building program conducted in the state:
< N f the DISCOMS 2y i Dat PI | ted b
No. ame O e Officials ate ace naugurate "

Executive Engineer,

1 Department of Power, 27 12th - 14th Apr 2021 Dimapur Department of Power,
Government of Nagaland Government of Nagaland

Assistant Engineer

5 Department of Power,
(Tariff), NERC.

Government of Nagaland 30 15th - 17th Apr 2021 Dimapur

T e Superintending Engineer,

3 30 19th - 21st Apr 2021 Kohima Department of Power,
CoovenniEn: @F Megelere Government of Nagaland.
Chief Engineer (D&R),
4 Department of Power, 30 |22nd - 24th Apr 2021 Kohima Department of Power,
Government of Nagaland Government of Nagaland.
Total nz

CORRIGENDUM

BEE Line Newsletter issue no 10, dated January - March 2021 has published images under the
‘Puducherry’ Programme of the “Energy Efficiency and DSM Projects across India” section at
page number 11. These photographs belongs to West Bengal State and were inadvertently
published under Puducherry Programme.

The error is regretted. - Editor

14




¢ [
@ ¢ & Issue 11 | April'’21-June’21 | BEE Line Newsletter | New Delhi
é

Reducing CO, emissions through
energy efficiency

T —

°ogn

Perform, Achieve and Trade is implemented by the Bureau of Energy Efficiency N
under the aegis of Ministry of Power. The main objective of this scheme is to
enhance energy efficiency in energy-intensive industries and establishments. As
far as the requirement from the industries/businesses is concerned, they have to
find a way to make energy-saving more cost-effective. They can achieve this either by upgrading
their existing technologies in place, or by using preventive measures to minimise energy
consumption.

PERFORM, ACHIEVE & TRADE

Increasing concentration of CO, and other greenhouse gases in the earth’s atmosphere is one of the
major causes of rising temperatures at global level. The part that actually causes human harm is It's
'Greenhouse Effect’. This is a phenomena where part of solar radiation coming to the earth gets
trapped, thus perpetually increasing the earth’s temperature. This phenomenon is also widely
known as global warming. This not only impacts the atmosphere and the earth’s temperature, but
has a ripple effect that can be felt throughout all of environment as well as the industries and people
around the globe.

Well, PAT scheme provides specific, mandatory Specific Energy Consumption (SEC) reduction
targets to the industries/establishments to be achieved in 3 years. The units that manage to save
energy beyond the mandatory targets, are issued as Energy Saving Certificates, which are tradable
instruments. By 2020, this scheme was offered to the 13 most energy-intensive sectors in the
country namely Cement, Iron and Steel, Fertilisers, Thermal Power Plants, Refineries,
Petrochemicals, and Railways, etc.

So far, the PAT scheme has led to 23 MTOE (Million Tonnes of Oil Equivalent) worth of energy being
saved, which in turn, amounts to reduction of about 97 million tonnes of CO, emission per year, a
figure close to total CO, emissions of a country like Bangladesh.

It is also true that electricity consumption at
households and offices, as well as the
ever-increasing demand of high-energy
consumer goods on a yearly basis are also
the reasons for excessive energy expenditure,
and increase in the levels of CO, emissions in
the environment. Therefore, BEE aims to
change this consumer pattern by shifting
their preferences from high energy
consuming to energy-efficient appliances. To
achieve this, BEE launched the Standards and
Labelling (S&L) program. The objective of the
S&L program is to inform consumers about

15




4
“0 '] ¢ ¢ Issue 11 | April'’21-June’21 | BEE Line Newsletter | New Delhi
& &

the energy-saving benefits,
and therefore, the
cost-saving benefits, of
the home appliances
available in the market.
This was all done in an
effort to help consumers
make an informed buying
decision based on the
notion of both cost saving
as well as energy saving.

Under this program,
identified energy
consuming equipment and
appliances are required
to display energy
performance labels, in
addition to informing
consumers about the

minimum energy performance standards. Up until March 2021, this scheme included 28 appliances
and over 15,000 models of energy-efficient products have been awarded Star labels, a popular
symbol among products which wish to endorse their energy savings as a positive feature.

The scheme has been so successful that its simplified, yet effective approach is being used to
promote energy savings and energy efficiency on a global levell Many countries worldwide are
following this program in order to maximise energy savings and minimise CO, emissions. There is
absolutely no doubt about the fact that such schemes by the Bureau of Energy Efficiency (BEE) are
geared towards both businesses and industries, and provide quality-of-life improvements to
consumers. This scheme is unique as they are intending not just to put restrictions on businesses
and the market, but rather create market-based policies that will drive both businesses and the
masses to strive for maximum energy savings, having seen its potential as such a great source of
cost-savings as well.

Finally, programs and policies such as the PAT and S&L programs that truly pave the way for
governments and policy-makers to work towards rapid reduction of CO, emissions, knowing
completely that both businesses/industries as well as the consumers would be more than inclined
to adopt such policies, having witnessed the cost-saving benefits first-hand. This would enable the
Government of India to maintain environmental integrity and meet the country's climate
commitments made at Paris Climate Change Agreement recognised by the United Nations.
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India in top 10 performers on climate change index

As India strive to minimize the negative impacts of
climate change through suitable adaptation methods and
incorporated fairness and equity in action and measures
pertaining to climate change, our country has once again
remained in the top 10 for the second year in a row in the
latest global climate change performance index. The list
has been prepared by assessing performances of 57
countries and European Union in four categories - CHC
emission, renewable energy, energy use and climate
policy. These 57 countries and EU are collectively
responsible for about 90 percent of global CHC emission.

The multi-pronged, long-term and integrated approach for achieving key goals of the eight National
Missions launched under NAPCC (National action plan on climate change) in the context of climate
change such as National Solar Mission, National Mission for Enhanced Energy Efficiency, National
Mission on Sustainable Habitat, National Water Mission, National Mission for Sustaining the
Himalayan Ecosystem, National Mission for a Green India, National Mission for Sustainable
Agriculture, National Mission on Strategic Knowledge for Climate Change have contributed
significantly to sector performances.

The transition from our reliance on fossil
fuels will not be easy - with decisions
and compromises that will challenge the
path in the beginning like many
transitions made before this one. But
commitment to net-zero transition
campaigns is growing globally, and
companies are making bold
commitments to climate action. It is
essential therefore to harness this
private sector momentum and put us on
a pathway to achieve emissions
reductions across the supply chain -
bringing fuel suppliers, airlines, airports
and distributors along- to make aviation
sustainable.
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How India’s climate has changed?

India’s size and topography create a wide range of ecological zones, including alpine ecosystems,
arid and semi-arid deserts, humid subtropical landscapes and both wet and dry tropics. The
country’s immense climatic and geographic diversity is key to making sense of the diverse climate
change impacts different regions are experiencing. Recently published data” suggests that the
average annual mean temperature across India increased by 0.62°C over the last 100 years.
Temperatures are therefore rising at a slower rate than the global average, but the impacts are
nonetheless being felt. Most obviously, rising average temperatures are leading to more frequent
and severe heatwaves across the country.

While meltwater from snow and glaciers has reduced the
impact of declining rainfall, it has exacerbated the risk of
flooding. In Uttarakhand in 2013, for example, the
combination of monsoon rains and spring melt caused
floods that swept away temples and residential
buildings, killing over 4,000 people. In February 2021,
the disastrous collapse of the Himalayan glacier in
Uttarakhand led to more massive floods in the region,
killing over 100 people.

Bringing a change

As a citizen, it’s important to remember the equally
vital contributions that we can make for our
environment. It has been observed that change
only happens when individuals take action. We all
have learnt that excess carbon dioxide is the
climate’s worst enemy. This harmful gas is released
when oil, coal, and other fossil fuels are burned for
energy and we often use this energy to power our
houses, cars, and smartphones. By using less of it,
we can curb our own contribution to climate
change while also saving money.

*Indian Meteorological Department (https://internal.imd.gov.in/press_release/20210104_pr_975.pdf)
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Power Finance Corporation (PFC) appointed as
Nodal Agency for Energy Efficiency financing

T —

A meeting was held on 4th June 2021 under the chairmanship of Secretary, Power in presence of
representatives of PFC, KfW, GIZ, IFC, SIDBI, IREDA, EESL to discuss the proposal for creating
Special Purpose Vehicles (SPVs) for Energy Efficiency Financing and PAT programme. Secretary
Power emphasized that India should have a knowledge-based champion organization who can
work upon various Energy Efficiency financing programmes BEE showcased successful financing
initiatives and models undertaken in Germany, South Korea and China. In Germany, KfW is an apex
institution which provides various kind of subsidies and fiscal incentives for accelerating EE
financing in Germany. In South Korea, a fund is established by Korea Energy Agency (KEA) to
provide soft loans to ESCO projects and energy saving facilities projects for supporting the
investment in energy savings facilities. In China, China Utility-Based Energy Efficiency Finance
Program (CHUEE) was implemented in 2006 which was responsible for designing & implementing
a new private sector-based energy efficiency and/or RE financing initiative.

IFC gave the presentation regarding international programmes as well as energy efficiency
investment & projects in India. IREDA officials also highlighted that there are three major
stakeholders in Energy Efficiency such as large institutions, Original Equipment Manufacturers
(OEMs), and Energy Service Companies (ESCOs). It is noticed that credit off-take in institutions is
easy, however, there is challenge in giving credit to OEMs and ESCOs as it involves securitization of
assets.

PFC gave the option that BEE could act as KEA which accepts applications from potential
borrowers for further recommending it to Financial Institutions (Fls) like PFC for lending. REC
elaborated that EE technology is at a nascent stage hence, new Financial Institution or agency may
not be required rather a facility can be housed in PFC or REC for Energy Efficiency.

Since in all the countries there
are Public financial institutions
who play important role in
accelerating energy efficiency

financing, Secretary (Power)

) — Changing our portiolic of energy technologies to
concl-ud.ed the meeting by = ettty |
appointing PFC as a Nodal

Agency for Energy Efficiency
Financing in India to work in
consultation with BEE to
provide the essential support
to Energy Efficiency financing
in India.

oAl (eF W T B T
arermme e
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Industrial Decarbonization: The Next Opportunity

Taking a stand against climate change, India has put forth climate commitments at various
international forums. India is leading many battles by powering the future with renewable energy,
accelerating sustainable mobility in the transportation sector, fostering international cooperation
such as International Solar Alliance (ISA), and by financing the energy transitions from conventional
sources to green technologies.Such progress has been aided by strong domestic efforts aimed at
delivering secure, economical, and sustainable energy while meeting the country's Nationally
Determined Contributions (NDCs) and reducing local air pollution levels.

Decarbonization paths for
industries including Figure 1: Industrial decarbonization challenges
transportation, power, and

buildings have developed in

Industrial processed

recent years. These paths have
been driven by technology
advances and cost reductions, but
industrial decarbonization
pathways have proven to be
extremely difficult to execute for a
variety of reasons outlined in
Figure 1.

need high process heat
(temperature >500°C)
which is difficult to be
generated by
renewable energy

Industrial CO,
emissions from
feedstock requires
process level changes,
they cannot be simply
eliminated by fuel
change

Industrial processes
are highly
integrated, making
changes can be
very complicated

Existing facilities
will require costly
rebuilds or retrofits,
as they are built for
a lifetime of 30
years or more

In terms of energy consumption, India’s industrial sector is second only to the electricity sector, and
as a growing country, it is widely predicted that industrialisation would accelerate in the future
years. The manufacturing sector (a subset of industry) has seen a 5% growth in CAGR between FY16
to FY20 in GVA at basic current prices (Source: IBEF, 2020) and with rapid urbanization and rising
income levels, it will continue to be the economic powerhouse as manufactured materials and
goods are integral to our daily lives. Also, with ‘Make in India’ and ‘Atma Nirbhar’ vision, India has
started becoming a global manufacturing hub, which will provide a boost to the Indian economy.
The success of ‘Make in India’ will boost industrial value addition and have far-reaching
consequences for India’s energy trajectory and greenhouse gas emissions.

When it comes to policy level interventions associated with decarbonizing the industrial sector,
there is only the Perform, Achieve and Trade (PAT) scheme, which is being regulated by the Bureau
of Energy Efficiency, which aims to reduce the specific energy consumption in energy intensive
industries, with an associated market-based mechanism. The plan has shown to be effective,
promising, and broadly supported, but increasing energy efficiency is only one aspect of the
decarbonization narrative. The focus needs to shift from energy efficiency measures to carbon
neutral or carbon negative measures down the lane. Decarbonization policies for industries will be
most essential and instrumental if we need to keep up to the Paris Agreement target of keeping
global heating “well below 2°C” by 2100.
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Industrial decarbonization policies across the globe

Industries in Europe and China have seen a fall in GHG emissions and energy consumption intensity.
Industrial energy management systems, EU-ETS framework, and the adoption of new advanced
technologies, along with the green electrification of industries are some of the measures adopted
by European countries (Source: EC, 2018). China has started energy efficiency improvements,
reward, and penalty mechanisms to reduce energy consumption. As far as demand-side
management is concerned, recycling and reusing the materials has led to the reduction in demand
for carbon-intensive products. Japan is also intent to establish new production processes to achieve
decarbonized manufacturing with disruptive innovation such as CO2-free hydrogen, feedstock
change, and improved energy efficiency under their long-term strategy pledges for emission
reductions. Another major boost to greening this sector is tied up with NDCs. We find that countries
like Sri Lanka, China, UAE, Chile, and Vietnam, have mentioned strategies pertaining to industrial
decarbonization, which makes it more relevant for the economy to focus.

Whereas in India, we observe voluntary company-level initiatives for reducing emissions and energy
consumption. Six Indian businesses recently signed a “Industry Charter for Near Zero Emissions by
2050,” pledging to improve energy efficiency, renewable energy, and the circular economy by 2050.
Internal Carbon Pricing (ICP) is also becoming a common choice for managing risks and meeting
corporate emission reduction targets. From 2 companies in 2015 to 40 companies in 2020, ICP has
been impressively growing among some big industries and IT service companies.

Decarbonizing the ‘Hard-to-Abate’ sectors in India

Energy-intensive industrial sectors that are primarily concerned with growing output quantities
frequently overlook the need for resource efficiency. Industries like iron and steel, petrochemicals,
aluminium, cement and fertilizers produce basic commodities and for them, being competitive in
the market is of utmost importance and investment in decarbonization technologies will certainly
increase the costs for them.

Besides maintaining global competitiveness, heavy industries face another problem, due to their
longer lifespan they cannot retire their existing machinery and switch to green fuels due to
associated costs very quickly. Furthermore, because the processes are closely interconnected,
modifications in one phase would affect succeeding processes. Furthermore, certain operations in
hard-to-abate industries, such as cement clinker manufacturing, result in feedstock emissions. So,
fuel substitution is not a solution here. Rather, we need to find out ways to modify these processes.
Another problem with heavy industries is the requirement of high temperature heat (> 500 0C),
which can only be provided by burning fossil fuels.
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Breakthrough technologies to decarbonize these ‘hard-to-abate’ sectors is the need of hour.
According to the International Energy Agency, a large part of emission reduction in industries will
occur by Carbon, Capture and Storage (CCS). Though this technology comes with many risks and
uncertainties on CO2 storage, transport, and public perception, there has been a large potential
scope for CCS in cement production, iron and steel and petrochemicals. Green hydrogen is another
untapped opportunity which can help India in the energy transition. Global studies estimate that
with lower renewable energy costs and improving electrolyzer technologies, green hydrogen can
become cost competitive by 2030. It requires more research and development, along with lowering
cost and increasing deployment.

Leveraging the Best Available Technologies (BATs) to mitigate emissions within sector-specific
processes such as steam systems, process heating systems, electric motors and electronic control
systems gives a lot of energy efficiency opportunities (IPCC WG3). Waste to energy recycling in
energy-intensive industrial processes - including refineries — steel, cement, glass and chemicals can
be another class of best practices, where the cast-off energy in the form of exhaust heat,
combustible gases, biomass, and other waste energy can be recovered to generate power.

Role of policy makers in Industrial decarbonization

The Bureau of Energy Efficiency (BEE) has the capability to play a vital role in advancing industrial
decarbonization through its variety of policy and programme solutions for both large as well as
MSMEs. Under the National Mission for Enhanced Energy Efficiency (NMEEE), BEE aims to
strengthen the market for energy efficiency in the energy intensive industries. PAT is being one of
the initiatives under NMEEE, the majority of the large and energy intensive industries which
collectively consume 60 % of the total Industrial sector are covered under PAT.

Recent statements in the union budget regarding the commencement of the Hydrogen Energy
Mission to generate green hydrogen will amplify the importance of policymakers' participation. This
will necessitate a policy leapfrog as well as more inter-ministerial collaboration among government
entities. Hydrogen-based economy has been into the national commitments of various countries
such as France, Japan, Norway, Singapore and Australia, as we see green hydrogen’s huge potential
to decarbonize hard to abate sectors such as ammonia (as feedstock) and steel (as reductant).
With further commercialization and development of technology over a period of time, hydrogen
fuel cells may also be seen in power and heat industries including the MSMEs.

IRENA (2020), Green Hydrogen Cost Reduction: Scaling up Electrolysers to Meet the 1.5°C Climate Goal,
International Renewable Energy Agency, Abu Dhabi.
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India hosts the second largest base for MSMEs in the world, the unorganized sector accounts for
45% of the total industrial outputs and 8% to the national GDP. MSMEs play a key role in the value
chain with the large industry and the sector also provide the largest share of employment after
agriculture. As of 2019, the sector has been the source of income to 110 million employees (50
million are rural based). The sector functions with low level administration and is unorganized in
nature. Stakeholders of MSMEs lack adequate awareness of global developments, poor confidence
between MSMEs and financing bodies. Thus, they opt for low-cost and inefficient technologies.
Tapping the decarbonization potentials from MSMEs is highly essential apart from organized and

hard-to abate sectors.

A possible pathway for Indian industries

In order for Indian industries to make
key strides toward decarbonization,
multiple actions need to be
implemented. First, preparation of a
vision or roadmap to decarbonize the
industrial sector with inclusion of
sector-specific targets (specially for
hard to abate sectors) for industries in
the NDC commitment will help in
strategizing ways to decarbonize the
sector. Transition in the power sector
is one example, as it has been clearly
targeted in the NDCs. Innovative
sector-specific policies are key role
players towards strategizing ways in
exploring the disruptive technologies
to see a future in India at large scale.

Second, it’s the time to cover the
complete industrial sector, including
MSMEs, under the decarbonizing
umbrella, through policy interventions

Figure 2: Possible pathways for decarbonizing India’s
industrial sector

Clear road map with sector-specific targets

Including industry-specific targets and
strategies in the Nationally Determined
Contributions

Expanding the decarbonization umbrella

Including MSMEs under the decarbonizing
umbrella through policy intervention such as
PAT scheme

Technology transfer

Platform for facilitating knowledge and
technology transfer through innovative
partnerships with European countries such as UK

Promoting circular economy

To ensure sustainability in terms of reducing
process emissions and waste management

Formulate policies to ensure availability of low-cost financing to invest
and sharing of risk in investment towards new low-carbon technology

such as inclusion of energy intensive sectors (sugar, ceramic, glass, chemicals, mining) under the

PAT scheme.
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MSMEs are frequently left behind in the discussion over emissions reduction due to a lack of
information, insufficient funding, and limited access to best practises. Another barrier is the lack of
information or data, which necessitates the creation of transparent data platforms, particularly for
the unorganised sector.

Third, in order to embrace decarbonization, one of the key enablers that industries will want is
availability of proven technology. A joint R&D platform for industrial decarbonization with European
countries will facilitate the knowledge share alongside the technology transfer. Sharing knowledge
and resources with technologically advanced countries is a way forward for exploring innovative
technologies. The UK is leading its efforts by turning industrial clusters into world-leading
low-carbon hubs by capturing CO2 emissions and safely storing them in the grounds. Another plan
is to use CO2 for producing materials and sustainable fuels. Whereas, to reduce indirect emissions
new renewable sources will be used to power industries. An investment sum of EUR 170 million to
support industrial decarbonization has been provided by the UK government. Solutions developed
can be deployed at the largest scale, in the UK and internationally. Thus, tapping into this
opportunity of collaboration, India should move ahead in exploring such platforms.

Fourth, promoting a circular economy is vital to limiting waste by increasing material use efficiency,
reusing the products by creating a secondary market, recycling to make new materials from used
one and recovering industrial waste and by-products are incremental steps towards a completely
circular economy. A perfect example is Norwegian companies, who have been following these
sustainable practices. BEE and other government agencies can also explore possibilities to
collaborate together on creating policies for increased reuse and recycling in manufacturing
industries to reduce raw material demand and thereby reduce energy intensity.

In the end, policies to ensure availability of low-cost financing to invest in new technology and
sharing of investment risks for innovative technology is a vital support that industries will look
forward to as a motivation to move towards deep decarbonization.

As India is marching towards its 76th year of Independence in 2022, the country has remarkably
transformed in the last couple of decades, embracing vital growth in major economic sectors. India
has also lived up to global standards and competence, thanks to several timely policies and
strategies and at the same time its acceptance from stakeholders and citizens.

Carbon neutrality will continue to be a goal for industries. Decarbonization will be a massive
undertaking, and it will only be feasible if individuals and institutions are made aware of the need
for behavioural change. Decarbonization will lead to a more sustainable future for India, as well as
a deeper decarbonization.

Shri Milind Deore
Director, BEE
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BRICS Workshop on Energy Efficiency and
Clean Energy 29-30 April, 2021

The Republic of India organized a Workshop on Energy Efficiency and Clean Energy on 29-30 April
2021 under its presidency of BRICS for the year 2021. The Bureau of Energy Efficiency, Ministry of
Power hosted the virtual meetings through video conferencing. The two-day workshop had
participation from Brazil, Russia, China, and South Africa, apart from Indian representation from
industry, academia, and government.

On Day 1, a session on Industrial Decarbonisation was organized. It had speakers from industry and
academia. Session highlighted the decarbonisation initiatives and opportunities in hard-to-abate
industry sectors, including Carbon Capture Utilization (CCU), use of hydrogen as a heat source or a
reduction agent, electrification, use of biomass as an energy source, and material circularity.

On Day 2, a session on NetZero Energy Buildings (NZEB) was organized. It had speakers from green
building rating agencies, academic institutes, and building developers. The session on NZEB
highlights the emission reduction potential in the building sector by integrating energy-efficient
strategies into the design, construction, and operation of new buildings and undertaking retrofits to
improve the efficiency of existing buildings. Both day sessions were followed by updates from
BRICS member countries about similar initiatives in their respective countries.

The BRICS delegates appreciated the decarbonization initiatives taken by Indian industries and also
encouraged the efforts made by India to promote NetZero Buildings. Delegates agreed upon
exploring opportunities for collaborative approach on technology, manufacturing, business
prospects and extended their cooperation and support for future partnerships.

Day 1: Session on Industrial Decarbonisation Day 2: Session on Net Zero
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BRICS Energy Research Cooperation
Platform First Meeting of Senior Energy
Officials 20-21 May, 2021

The Republic of India organized the First Meeting of BRICS Senior Energy Officials on 20-21 May,
2021 under its presidency of BRICS for the year 2021. The Bureau of Energy Efficiency, Ministry of
Power hosted the virtual meetings through video conferencing. The two-day event had senior
energy officials from all the BRICS nations. Additional Secretary (IC), M/o Power provided the key
note address for the meeting.

On Day-1, representatives from BRICS nations introduced their priority areas of cooperation within
the Energy Research Cooperation Platform (ERCP) and focal points for work-streams of the BRICS
ERCP. India decided to work on three priority areas: Renewable Energy; Energy Efficiency; and
Smart Grid. During Day 1 Senior Officials from Ministry of New and Renewable Energy (MNRE),
Power System Operation Corporation Ltd (POSOCO), Power Grid Corporation of India Ltd, National
Smart Grid Mission, India Smart Grid Forum (ISGF) and Convergence Energy Services Ltd gave an
overview on Renewable Energy, Smart Grid and Electric Mobility scenario of the Country.

On Day-2 representatives from each partner nation gave an overview of their national energy sector
development. During the meeting, member countries agreed in-principle on India’s proposal for an
updated version of the BRICS energy sector report. India also proposed to prepare a BRICS Energy
Technology Report with few additional priority areas and a BRICS Energy Research Directory.

During the meeting, senior energy officials also discussed the informal consultations and possible
coordination among BRICS representatives or delegates to UN High Level Dialogue on Energy, G20,
WEC, Energy Efficiency Hub, Clean Energy Ministerial and other international institutions as
appropriate.

The BRICS delegates appreciated the initiatives taken by India to strengthen the ERCP and also
acknowledged the work done by India in field Renewable Energy, Smart Grid and Energy Efficiency.

DAY-1 Proceedings DAY-2 Proceedings
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HHT U AT Y AAITAT I Ho T T Febdll & | U Bl BIABTO ASelg U Hrierd H & 98 ghg
IR B T I {o T Usd A fHaEl § € ued I | el #1 fiaw gH I8 el <l P EH Y Ua
AfSTSl & ATEH SR Il FHeAdT BT ORI BN | AT &4 I§ AH 81T fob ) bl AT M gl
A 2 SR SR T Wi | BIs goy A1 E ff il 9gd g BT I T Wi | 89 99 8 IS g B drdd
g

3ATST BT 39 B4 I8 A1 e R JolgqR BRal & [ 89 U4 29 9 @aadr AR SeriRal 9 48 = A4S |
U1 1 R, IR AT -1 R goul &1 81 Thwdl [STeRT 1 99l | 396 forg ol & b Afgan
31O T UeTY, YAl 3R I IS BY HMGIS oY & 37U rdISe G, AMN—TY U1 &1 |HeT @,
DI Al AR S T8 AU AT H gl HRAT, AMS | SR TSl Algernn fa<ig 90T # wac= § I 9gd
B T AU SMBRI BT U1 Ahll © | SAlY faiia wd=ar afeasii & forg &1t smawas © |

el +f afeen & wwfadare & G S9a foll IRaR &1 980 991 ANTS il & | e A, fdn, 18, 98,
ST oy, fdt ff Afzem &1 |@E fem <9 @ oy 39 9eal qfHer kil 2| 9eRAS |, Wi,
Tu—Y el W fqHel &=, ot o 9 S 3 qul 9RfieR), SEa! A S FHET, d1d ATSTT BT,
TS 9 U AT DT AT T & | I8 Fd U Aleell & FAR-INT T FAIAL-1h WR IR Igd el J41d
ST B |
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3t forewl & ARM 9 Y €, 3T &1 RPN 98 AT € | TSl TP Afeel el R & 99 W 20
Joui Bl UGS BIS AH! © | ATl GiTAT MMUD! (AT BT T@DHR BRI AT 8 | STefifh &9 a1 g M Y
f org & T fxf 71 5=l wifee &) Aot @ =aifeal o gEwa st g o Aot 2 1 are e,
It IR A1 2| T IR BT I W | qEDT ATy o A 2| 3o GRET add | diest Wt 7| gl
ATl B HUR IS W1 2 | [Tl @1 S $1 93l @iern ff 8 | 319 9ISy d1 JaRer o 2 |

o9 Al fagd R S SN—goui Pl 9918 Sl T G Bl S ¥&d 8¢ AU ATE—UTH g1 HT ARl F1d
2| ST STl 9RIIT BT 8, d81 B 2 | Sigl SaTel UIedred o1 & 981 o W 8 3R oTef & 3k
AT BT ISR $Y fFaRer 991 8, 987 garad 9 g |

g2l Bl Fad By, AT YA Iooidel BN |

G HIeTd! HERIAT, YIoide ShIHIaee
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AR FIfddehRor ¥ <31 BN fdhRId |

AR ARIAR Jeua: Afddad iR fderaeie Irgl 3 == &1 "yl vy & | 9gad I & Add
HETAR BB A= B HAT D AJAR Afeell AUfAIHRU b & oy SoaR IueRoT & | Afgell
ARAfIARRT BT 31 T ARARN B I96 IRAIS ol IR AHISTS Td M SMABRI B TSR T,
fR1er, SRR IR TS H AN VR UG HRAT R AHTNBRY & oy I HIedfzd HRAT| 39 Ufshar 4
ARSI BT AU BRI BT 9 BN R T AT g T | ARARN DI qEIIRT | 18R 7@ & 37
faeq @1 el STIERAT Bl IAD HfoTh ARBRI 3R feferawernail & T &g Mo o | dftd &vr 2 |

9RA BT SR # Afgersll &7 it 20 e 8| S99 & oI 5/ 37ddf~e © 3R e 4§ 1fdd 54
AR 3R SRR 2 | 1ffrar & # afeersii &1 ufaf e 78 8 R livenRe srf Sd & o
Ug WA 2 | BTelifh Wl & & H ARy 40 URIe BRI SRl 8, IR SHBT oA UR WA 09 i
A HH 2 | AfedY AqerRe gy Yoell | AT J1eR € | dadl 60 HfRIa Afdasi & daf # gaq @ 8 i
T W RIS w8 AR T 20 wfera AR @ A R BIS Hegad uRawfRy T8 2 | wrdefie
AT DI A I AT AT € | Ueh AT B AR FAM AT arell Aferall bl ARd H I
THDE GOul B JoT H 20 URIET HH 94 fear Siar & | At ANiRe wU ¥ A1 SRIRIE § | Aferal
& Raeh 59 HfRIT JTRM B ¢ |

Al fFReRAT &1 H X Al AT & oIy Ha a1 Il § | U © | Rd H Yoy HeRal dl
X 78 UfST ®, STdfd dfeeTrall § FeRdT & W1 T 59 U § | FReRAT 3R SIRTRedT & 3Td
& RO FHT 9RA H ARG JHul I AT AR e wu 9 Ue 2 | 37 SR 4 AfRarsi 3=

DT HMHAT DT Usdl =

WHR & gRT AR B HeM Td Fad a9 & folg o5 g iR Ao 9418 o &1 & s an
¥ fAf= &= o AR Bl ST B+ & [T AT T &I AMaIIDhdl € | 9RT b AfQu= § FATd
P AMABR GRT AT SRAHAT SR Afgetel 1 NetfOrds, areaxai¥ie, A™IfTS T4d 3nfde wU | A9ad R
S AT U ST % €1 108 df Afdenf~e deng fdee At & dAlea™r H fRev Bl JARad #- &
& H 2 WINERI & JTaR U &Ral © | Al U4 91 fadhrd H3Terd, WRd WRGR §RT & HRIHHA! Bl
R AT 8 SHE— 93 g9 97 UerRll, Sooldell AT, Al 2cdelisd, ARl Afdd dg AR AT
GReET A1 AIEg 2| ol e @) Afteell o weed R § Aeayol fier ¥ WReR R AN Y
ATaATRS T ddh-ita! UrIer0T iR faxiig AeRar Skil aremel @ a1 Aol e @ Aftesil & ureared
<GP © | ARA B Py ARAY O GUAT WRIS, FTelr Hiare, e e, | Sgdre, 30 i, a7
Ts, foxor 91, fRoT ASHER—T &R SHRI B1 Al dSIDI 7 MU Ahel I&TERVT ¥ FID! IR & & |
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T MG & AR Afeel Ffddaxer ¥ ¥ @l e Refq # gfg el 21 Afkemsil & s/ed # I
S ¥ < PSS # 27 Ufed @1 gfg B BT ST © | ATy U M BT 90 Hrerd |RT 37
IRART TR Wd PRl & AR ST MNP WU A Aad 99 A [ABRT BT TR HaT BT © | AR FTHF
3R AfZel AAKIBRT I < SR BN | 39D ol U Had IS S ARG Bl ALl & o
W AR ITHd BT | I DI UAD Aleall ofd 30 IRAAD BRI B FHHT TH Y el & wifd
TR GBI AR FAS & FAGCHAT H AU Agayol AT 11 Tl | T8 A AR SIRTedh AfgelTd Aherdl
P AU AT BT UT DR IOH—3T GRART, TS R e & I P 3R Iax sl |

JHAT 3MMBIeAT HUM, Hael YaIuc
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AfZeT3l P Ui 31T AR BT BT BRI FIIDNOT |

Afear FRIfaddRer ST Ifmmra war # Afgersii o R &1 Auiqy -1 © | Aftdn 5= afe &1at o
B TS H AT SOl U © | O I W YHY TEE AN F Jad AT AUPHR 1 §auR A, AR
e Teit # ot Afereil o war, A, FIH N B <@ & wu # et fHAr Wy ¥ 5= vl @7 omeR
A9 B AR GO HuT G § Rt a1 Reafd &1 e faar Simar 2 |

Ife &1 I8 AMd 7 & AR T g e e axd § a1 g a8 o wwem =ity 5 o & we e @
IFAR AT gRT & 5 RIef BT &4 b9 USR T80T BT 2 | AMMfQblel Bl AR g AYFes TR Bl gk
M & T H Uil 95l gl B | BR & Ad—der db AT I8 arell 1R 37Tl BR & AII—H1T FHI
1 37T AT BT Heayul 2w a9 gat € 1 U If g9 AR & ufer oroeh uRvrer # gRads w2 @t

a1 AT FefdddHReT Badl fhdaral @ 989 BT el I9H I8 ST |

ST &1 AN 9 Bdel TR, ged, URIR Pl agdl FHIeT &1 & AMG AU Hrdars & A SHAsdl o g &
3R SRR 2| WG T8 fha A1 T X I FHI—F9T TR Y DI QIes] AHNIDAT Pl ETHITST YTl
Tl 2| TSI | FATST BT U 2301 QT & S gl &l Y& BFT g4ivaqul a+ar 2 | fiR 9 s9a fog
IT YUT-TAT ST T UTa @ T AR U9 | IRG H B ST U § 98l dsdl o gorr | aefdhal @
STHEIT U BTHl BH & ST @eld 81 31 Al A TTefhdl Bl STaRe Al BRed I79 370 I
BT SEAT Bl SR € Alfs ITDT a2 FAdT 38 | ST Al IR H UIRAIRS FHRT BT 8HaAR DA ASDI DI
JHS ST & | oTsfhal &l AT B & Uamd S II—99 IR URIT &9 819 &l F48d df Ol & 3R 9=
UJ—aFIT ¥ dferd @M ST € | AR TS | oSl A1 URaR dea! | I8l IHIE & § fd J ral o
3EH B o JY TEN & 37 S U AU gRT g gU Afdd | € wral Rl s8Rl | gefi g
A H TR §IST W §B 9edd dl MY € WRg Ml Al U o1 IRAT 9 fhAr S A1l 7 | Asal ©
faerar 81 S @1 Reafd # AT §RT SHS Ao —Hav M GHul ¥ FADR d1d B, AU UG D 1
& I BT oIl By urdfedl | q1fdd o) AT S 7 1 37 W BR & 318H Bdd dddl TR B YNl gRT
& folg S 2 1S9 Bcll $ RIR FHIH) A dTell BN BT & FATST GBI 84 BT T Sl © Il
MY 37U URAR & JHNT BT Bl fORIY FE HIAT ISl © | 39 99 9 IR faa—ufafas Afetaii o ke
W B dTel el o SHa R @1 3R W S aR QA1 B 1 Iy @I 39 A XD DI TN B
T T H ol ST 2 W Al NifST AT FaEHs YodR U Silad H Nl deA1 @18 Al Jgl Tl S9
T—0 UR g8 °eHl AQ [SeThR DI BT Aled DI BIRILT BRAT RSl © | AT W Hries ¥ AfRar &l
Fd AEal 9 Y B R A GHY 9 3D I BT BN & A S |

afe &9 Afear FefaaeRer & 919 BRd & O U 84 AfRerel & ufa
U AT BT FIIBROT HRAT BT | H FHSET BT dT AfgTd Y
9 MRS B0 $T U Feaqul 3T € 3R a8 o q=19 &1 Sa
PRI & FTT1 U oy | T9 FE Al H gH AfgArel & ey Ay
PR UTGH | 3T HiZeAT faad’ daeT U NYATREBAT §9b ¥& ST |

) ¢

e aN

G [T XTad, AT

32







BUREAU OF ENERGY EFFICIENCY (BEE)

A statutory body under Ministry of Power, Government of India
4th Floor, Sewa Bhawan, R.K. Puram, New Delhi-110066 (INDIA)
Ph: 011-26766730, 011-26194771, 772 | Fax: +9111 26178352

www.beeindia.gov.in @ /beeindiadigital © /beeindiadigital

ECH
Do
L N N4
QN
Q
aQ

-’

i




