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(Single Envelop Bid System)



	Particulars 
	Description

	Purpose of Tender
	To select an experienced company to Design and Print Newsletter and Reports for the Indo-German Energy Forum Support Office (IGEF-SO) based in GIZ India office, New Delhi


	Tender reference number
	91128688

	[bookmark: _Hlk534374]Date of tender announcement
	26th April 2019

	Dates for viewing samples 
	06th–08th May 2019 between 09:30 – 17:00 hrs

	Last date to submit pre-bid queries by the interested bidders
	10th May 2019

	Last date to provide clarification to the queries. All the queries will be answered in the form of (Frequently asked question) FAQ and will be uploaded on the website www.tendernews.com 
	17th May 2019

	Last Date and time for submission of bids 
	 Friday the 31st May 2019 until 17:30 hrs

	Mode of Submission 
	Technical and Financial bids to be submitted in sealed envelope as per the given instructions. 

	Validity of Bids/ Offered Price 
	60 days from the last date of submission of bids 
31st May 2019.
The selected supplier shall not be able to vary from their financial bid until the completion of the Order, if awarded by GIZ.

	Address for Bid Submission 
	Procurement Department 
GIZ Office, 46, Paschimi Marg
Vasant Vihar, New Delhi - 110 057

	Location of Site 
	GIZ Office, IGEF-SO IV, B-5/2, 1st  Floor,
Safdarjung Enclave,
New Delhi - 110029 




Dear Sir/ Madam 

Technical and Financial bid in sealed single envelop are invited on or before last date for submission of bids from experienced companies for design the print the newsletter of IGEF-SO in PDF as well as design a HTML version for Emailer and IGEF study reports in PDF version and produce high quality prints such of these publications as may be required
The bid may be prepared as per the provisions mentioned in the following documents available: 

1. Invitation to Tender- Scope of work and bidding conditions 

2. Covering Letter from Bidder – Annexure “1” 

3. Declaration by Bidder – Annexure “2” 
4. Designing and Printing of IGEF publications as per Annexure “3, 4 & 5”

5. Document Submission – Annexure “6” 
6. Financial Bid (Submission of Price) - Annexure “7” 
7. Estimated Work Schedule – Annexure “8”
8. General Terms and Conditions 



We look forward to receiving your offers. 


With best regards, 


Procurement Department 
GIZ Office, New Delhi
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[bookmark: _Toc498203045]Project Overview
Background
[bookmark: _GoBack]To enhance and deepen cooperation between India and Germany in the energy sector, the German Chancellor and the former Indian Prime Minister established the Indo-German Energy Forum (IGEF) at the Hannover Fair in April 2006. The dialogue focuses on exchanging knowledge, promoting private sector activities and putting in place an enabling environment of further develop the markets for efficient thermal power plant technologies, energy efficiency and renewable energies in India and Germany. To this end, IGEF aims at initiating strategic cooperation projects between German and Indian Institutions and between the private sectors of both countries. The IGEF Support Office has been created to undertake the activities under the IGEF and provides consultancy and liaison services, conducts background and market potential studies and organizes workshops. The IGEF Support Office (IGEF–SO) is jointly operated by the Deutsche Gessellschaft für Internationale Zusammenarbeit (GIZ), Kreditanstalt für Wiederaufbau (KfW) and the Indian Bureau of Energy Efficiency (BEE). 
As a part of its efforts to improve the dissemination of information related to energy sector in India, the IGEF SO regularly brings out Newsletters and special reports on its activities. GIZ wishes to engage a design agency for designing and printing these publications of IGEF-SO such as Newsletter and reports.
1. Detailed Scope of Work
The objective of the contract is to engage a publication house to 
· Design of the Newsletter and Publications as well as design a HTML version of the Newsletters for Emailer
· Print the newsletter of IGEF-SO in PDF and IGEF study reports in PDF version and 
· Supply high quality prints of these publications as may be required in good quality packing. 
2.1 Newsletter – Description of Newsletter
· Design Newsletter for IGEF-SO with a creative theme for each edition relevant to the areas of renewable energy, energy efficiency, climate change, energy transition, electric vehicles and similar. The inside page graphics will also follow the same design theme as on the cover page.  
· Newsletter will be designed in PDF format. The file will be an interactive PDF where the content will be hyperlinked with complete articles in the file itself. Sample available in Annexure 1 or here: https://www.energyforum.in/fileadmin/user_upload/india/media_elements/newsletters/16_Newsletter_December_2018.pdf 
· The Newsletter will also be designed in HTML in the form of a ready-to-send Emailer. Sample available in Annexure 2 https://www.energyforum.in/index.php?id=469. All links for the Emailer will be provided by IGEF.  No additional landing pages will have to be created outside energyforum.in domain.
· The cover page of each edition will have to be creatively redesigned for every edition. All white spaces, if any, inside the Newsletter will have to be covered with small graphics or design elements matching the theme of the cover or the article put on that page. 
· All graphics/ design elements will be designed in vector format. No images to be pasted as design elements.
· The typical Newsletter will have 36-40 pages per issue.

2.2 Reports or Studies

· Study reports will be on a case by case basis and as such of varying sizes with approximate length being 80 – 84 pages and in certain exceptional cases be of greater lengths.
· The reports will follow strict design guidelines of IGEF’s commissioning German Ministry in terms of fonts, colours, design, logo placements, colours of graphs, structure of imprint and other items listed in the design guidelines. 
· All graphs/tables will have to be designed/re-designed in high resolution (vector formats always) even in the cases where numeric values of the graphs are not provided. 
· All graphs/tables will have to be designed/re-designed only using the fonts and colours specified in the design manual. 
· The Communication Guidelines are given in Annexure 3 or can be accessed online here:https://www.energyforum.in/fileadmin/user_upload/india/media_elements/misc/20190000_Misc/180219_CD_Manual_BMWi-Energiepartnerschaften_EN_v03.pdf . Sample Report available in Annexure 4 or click here: .https://www.energyforum.in/fileadmin/user_upload/india/media_elements/publications/09_Energy_Efficiency_Potential_in_India.pdf
· A clear low-res PDF format of the report will be provided – suitable for email circulation and website upload.

2.3 The contractor will provide open design files of (Coral Draw *.cdr or Illustrator *ai) all publications designed for IGEF as part of the deliverables. This is mandatory even though re-design / updates will always be run through the Contractor even after the closure of the contract.  Costs will be mutually agreed on a case to case basis after the closure of the contract.



2.4 Print Job

· To print wherever required all the publications, newsletters and reports as per the quantities indicated by GIZ. Paper requirements for printing: 
· Paper Quality: 
For Newsletter and Reports
Cover page: 250 gsm | Renoir or similar quality paper
Inside pages: 130 gsm | Renoir or similar quality paper
· Binding:
For Newsletter
· Centre Staple
For Study Reports
· Perfect Binding
· All ready to print files will be shared with IGEF for approval before final printing. Only after written approval from IGEF, the Contractor is expected to send the file for print.
· All print orders are to be completed on top most priority, preferably within seven working days (except under exceptional circumstances like National Holidays, Festival Times etc. and/or unless otherwise agreed). For urgent printing services the timeline will be mutually agreed on case-to-case basis.

2.5  Modifications

· During the period of contract, the Contractor is expected to affect all modifications suggested by IGEF in the Newsletter as well as the Reports till the final output is achieved. Minor/Major modifications can also occur after the final design output is submitted to IGEF which will have to be included and revised document to be submitted in desired format.
· Minor modifications may include adding/deleting logos to the cover page, adding/deleting minor text in imprint or other pages, corrections/typos, modifying headlines, modifying graphs, tables and similar changes.
· Minor modifications should be made at no additional cost. Revised draft should be submitted on the same day or maximum next working day. 
· Major modifications may include re-design of graphs, restructure of text, adding/deleting images, adding extra page to the report, adding/deleting Major part of text and similar changes resulting in re-pagination or revision of the content table.
· Major modifications are expected to be effected in max two days’ time. 
· Major modifications can be charged at a per page design cost plus applicable taxes to be agreed to while contracting.
· Very extensive modifications (which eventually involves re-structuring/re-design of more than half of the report will be considered as a new document and will be charged as for designing a complete report as per the financial offer. This needs prior written agreement between the Contractor and IGEF.



2.6 All printed material shall be delivered to IGEF, GIZ Office address: B5/2 First Floor Safdarjung Enclave New Delhi 110029. The Contractor shall be entirely responsible for transportation in terms of costs until the delivery of goods to the above address.

2. [bookmark: _Toc498203050][bookmark: _Toc498203051]Tender Conditions

3.1 Eligibility Criteria for bidding

The agency / company must have a minimum 05 year of experience in the field of designing and printing preferable handling bulk printings
The agency / company must possess a valid PAN, TIN, and GST Number.
The agency must have a minimum client list of 10 medium/ large size companies, which need to be established either through reference letters or prior purchase, work orders. 
The company must have minimum annual turnover of INR 10 Million during last two financial year.
Company must have own printing facilities.  
Prior work experience with International organizations/ or energy based organization will be desirable.
Apart from the above, the bidder shall provide sufficient evidence to support the following criteria: 

· The contracted agency will deploy trained personnel in sufficient strength to ensure efficient handling of the above tasks within the timelines agreed to by both parties
· Working language(s) English (All invoices and E-Mail communication will be in English)
· The agency must share some samples of their creative design work they have done previously for publications and HTML (web links). Similar samples are required for print work also. (minimum 2 samples each in both category, which will be returned after evaluation)

[bookmark: _Toc498203052]3.2 Validity of Bids 

· The bids shall be valid for a term of 60 days from the last date of submission of bids. 
· The bids not accepting the term of validity shall be liable for rejection. The quoted price shall be firm in all respect till the completion period. 
· In exceptional circumstances, GIZ may solicit the bidder’s consent for an extension of the period of validity, without any change in the quoted price. The request and the responses thereto shall be made in writing. 
3.3 [bookmark: _Toc498203053]Preparation of Bids 
· The bidder is required to independently examine the eligibility criteria, terms & conditions. Failure to furnish all or any of the required information will be at the risk of bidder and may result in the rejection of the bid. 
· The bids and submission of related document shall be submitted in English language. All correspondence between GIZ, bidder and other party related to the tendering process and common between GIZ and bid shall also be in English language only. 
· The financial bids shall be submitted in Indian Rupees only in a prescribed format. 
· The bid should be submitted with proper binding of documents with no loose paper. 
· It should be signed with full name and full address should be provided along with contact details (contact number, communication address and email). 
· Any alteration or corrections shall be treated valid only if they are authenticated by full signature by the person or persons authorized to sign the bid. The bids should be free from overwriting.
3.4. [bookmark: _Toc498203054]Clarification to the bidder(s) 
· An interested bidder requiring any clarification in the tender may send the query through email only at proc-ind@giz.de as per the given timeline. 
· Any bidder who wants to see the physical samples of previously designed and printed IGEF Newsletters and Reports to inspect paper quality, print quality etc. may visit the Procurement Department of GIZ India (Vasant Vihar Office) during the hours mentioned on stated days and at the address indicated on page 2 here. No hardcopies will be given away.
· Personal/telephonic/telefax contact on the subject of this tender will not be entertained and must be refrained in any circumstances.  
· Cost incurred towards submitting the bids in any case will not be reimbursed/paid by GIZ.
3.5 Submission of Bids: 
· Single Envelop system will be followed. Both technical and financial bids shall be enclosed in a common envelop and submitted to GIZ as per the instructions mentioned in this tender.  
· The bids shall be complete in all respect and the bidder shall submit all the relevant documents as described under this tender. If required, GIZ may solicit in writing further information from the bidder. 
· The complete techno-commercial bid must be submitted in one big sized sealed envelope only marked with “Bid Offer against Tender Number “91128688” and shall be sent to:
Procurement Department,
GIZ Office, 46, Paschimi Marg
Vasant Vihar, New Delhi – 110 057
· The bids received after due Date and Time or in unsealed or incomplete shape or bids submitted by Fax or by Electronic Mail will be summarily rejected.
· The bids should reach to the office of GIZ at aforementioned address on or before the closing date i.e. 31st May 2019. GIZ will not be liable or responsible for postal/courier delay, if any. 
· A bid once submitted shall not be permitted to be altered or amended. 
[bookmark: _Toc498203055]3.6 Price Submission 
· The price quoted should be bifurcated clearly indicating taxes (GST), freight, transit insurance, loading / unloading with delivery charges, and any such other levies/ taxes that may be applicable by appropriate authority towards delivery of material at project site specified in the scope of work of this tender document 
· The tax rates should be clearly mentioned on the Price Sheet (Annexure – 7) 
· If Bidders fails to mention the applicable taxes and duties in the price bid, it will be presumed that bidding rate is inclusive of all taxes & duties applicable for this bid till the delivery of said materials at GIZ Office. GIZ will not be liable to pay any taxes and duties to any agency during or after the delivery of said materials.      
· The rate should be quoted in the prescribed form as per Annexure – 7. If the rates are not quoted as per the Annexure – 7, the tender will be liable to be rejected summarily. 
· Price towards insurance and other cost should be clearly indicated. Please write NIL or inclusive, as applicable. Please DO NOT leave any column blank in the price sheet. 
[bookmark: _Toc498203056]3.7 Opening of Bids 
· Bids will be opened on the next working day of last date of submission of bids by the GIZ Tender Committee (GTC). 
[bookmark: _Toc498203057]3.8 Evaluation of Tenders 
· The technical bids shall be evaluated following the criteria as specified under Section 3.1 and documents submitted as per Annexure 6. 
· In case GIZ requires further clarification from the bidders, the same shall be solicited in writing and the bidders shall furnish such information within two (2) working days from the date of such communication. 
· GIZ will examine the bids to determine whether they are complete, whether the documents have been properly signed, and whether the bids are substantially responsive in confirming to all terms and conditions of the bidding documents without material, quantity and quality deviations. 
· A bid determined as substantially non-responsive will be rejected by GIZ and may not subsequently be made responsive by the bidder by correction of the non-conformity. 
· The evaluation of a bid by GIZ will exclude and not take into account any allowance for price adjustment provided in the bid. 
· The evaluation of a bid by the GIZ will take into account, in addition to the price bid, all relevant factors such as compliance with the following: 
· Technical specification
· Acceptance to deliver the material at Project Site
· All further conditions mentioned in the bidding documents
· Delivery schedule offered in the bid
[bookmark: _Toc498203058]3.9 Award of Contract 
· GIZ shall issue the letter of award(s) to the declared successful bidder(s) for undertaking the scope of work elaborated in the relevant sections of this tender document.
[bookmark: _Toc498203059]3.10 Acceptance of Bid 
· The final acceptance of bid waiver of any formalities thereof is entirely vested with GIZ, who reserves the right to accept or reject any or all of the bid in full or in part.
· GIZ would issue the letter of award only to the successful bidder. 
· GIZ will not share the evaluation result with any of the bidder. Bidders shall be informed on their request about the reasons why they were not successful. Such information shall be limited and categorized under following: 
· Incomplete Bid
· Technically not acceptable 
· Higher price 
· After acceptance of the bid, the bidder shall have no right to withdraw/modify its bid. 
· GIZ at its discretion may call for any additional clarification(s), document(s) from any or all the bidders during the process of evaluation of bids in short notice. 
· GIZ encourages and strongly recommends all potential bidders to submit the bids well in time and not wait for the very last hour of deadline for bid submission.
3. [bookmark: _Toc498203060]General Conditions 
[bookmark: _Toc498203061]4.1 Delivery Site 
[bookmark: _Toc498203062]The delivery site(s) shall mean individual location of GIZ / IGEF-SO office in New Delhi: B2/5 1st Floor Safdarjung Enclave New Delhi 110029
4.2 Completion Period 
· The bidder(s), after receipt of award of contract, shall execute the work with best workmanship/processes. 
· The completion period for the entire work shall be 2 years after the award of contract. The work as specified under the award of contract shall be binding on the bidder. GIZ reserves the right to extend the timeline only under special circumstances with valid and acceptable justification.
[bookmark: _Toc498203065]4.3 Liquidated Damages and Termination of Contract 
Except because of force majeure, if the bidder fails to perform the scope of work, to the satisfaction of GIZ, within the time period specified in the delivery schedule or within the extended time period if any, GIZ shall without prejudice to its other remedies under the contract, deduct from the contract price as liquidated damage, a sum equivalent to 1% of the price of the un-performed work/ services for each week of delay until actual completion of work, up to a maximum deduction of 10%. Once the maximum is reached GIZ may consider termination of the contract. 
[bookmark: _Toc498203066]4.4 Force Majeure 
· Force Majeure Events shall include the following events to the extent they satisfy the foregoing requirements: 
· natural disasters, including but not limited to lightning, earthquake, volcanic eruption, landslide, flood, cyclone, typhoon, tornado 
· any act of war (whether declared or undeclared), invasion, armed conflict or act of foreign enemy, blockade, embargo, revolution, riot, insurrection, terrorist or military action 
· any requirement, action or omission to act pursuant to any judgment or order of any court or judicial authority or Statutory Entity in India of any Law or any of their respective obligations under this Agreement 
· expropriation and/or compulsory acquisition of the Project in whole or in part by any Government or Statutory Entity 
· radioactive contamination or ionising radiation originating from a source in India or resulting from another Force Majeure Event excluding circumstances where the source or cause of contamination or radiation is brought or has been brought into or near the Project Site by the Affected Party or those employed or engaged by the Affected Party 
· industry wide strikes and labour disturbances having a nationwide impact in India 
· Force Majeure Event shall not include the following conditions, except to the extent that they are consequences of a Force Majeure Event: 
· unavailability, late delivery or change in cost of steel, equipment, materials, spares parts or consumables in local market 
· delay in performance of any contractor or sub-contractor or their agents 
· non-performance resulting from normal wear and tear of plant, materials or equipment at the bidders facility 
· strike or labour disturbances at the facilities of the bidder 
· insufficiency of finances or funds or the agreement becoming onerous to perform 
· non-performance caused by, or concerned with, the bidder negligent and 
· intentional acts, errors or omissions 
· failure to comply with Law, or 
· breach of, or default under this Agreement 
[bookmark: _Toc498203067]4.5 Payment Terms 
· Consolidated payment every 3 months for all work completed during the quarter.
· The invoice shall mandatorily specify the work done with specific reference to the title of the job/publication and date of delivery if sent electronically and attaching delivery challans wherever relevant.
[bookmark: _Toc498203068]4.6 Delivery of Material 
· The Bidder should note that it must discuss and agree with GIZ, the delivery of the material at the GIZ office, New Delhi 
[bookmark: _Toc498203069]4.7 Miscellaneous 
· At any time prior to the submission of bid, GIZ for any reason whatsoever, whether at its own motion or in response to the clarification to the prospective bidder may amend the conditions of the bid document through announcement of a notice. The responses to the clarifications of the bidders, if any, shall be made available at the www.tendernews.com  The bidders are advised to visit the aforementioned website to get the responses for their queries 
· In case the amendment is notified after the submission of bids, the financial bids of the bidders shall be returned in the sealed condition through registered post or courier service for getting the revised offers according to the amendment in the terms and conditions 
· The bidder in no circumstances transfer its obligation or sublet the work to any other party without prior consent of GIZ 
· The bidder must refer to general terms and conditions of GIZ. 


	
Declaration by the bidder: 


I/ We hereby confirm that all the specification given above has been properly understood and agree to Design, Print and Supply the Publications as per the required standard / specification. 
	


(Signature of Bidder) 

Seal/ Stamp and Date
















[bookmark: _Toc498203070]Annexure 1: Covering Letter
Covering Letter
(To be submitted along with the Proposal/bid on company’s Letter Head)

M/s …..…………………………………….. 
………………………………………… 
………………………………………… 
………………………………………… 
………………………………………… 


To, 
The Head of Procurement 
GIZ Office, 46, Paschimi Marg
Vasant Vihar, New Delhi – 110 057 

Subject: Offer in response to Bid No. 91128688 (Designing, Printing of Indo-German Energy Forum Support Office – Publications and Supply at Safdarjung, New Delhi) 

Dear Sir/ Madam, 

I/We the undersigned hereby offer to execute the scope of work and accordingly submit our offer in full compliance with terms & conditions of the bid. 

The bid is being submitted as per the instructions mentioned in the tender documents. 



(Signature of Bidder) 


	Name of the Contact Person 
	


	Mobile Number 
	


	Email Id 
	


	Land line Number, if any 
	


	Office address
	






Annexure 2: Declaration by the bidder 
Declaration by the bidder (to be submitted along with the bid)

I/We the undersigned (herein after referred to as manufacturer) having fully understood the nature of the work and having carefully noted design, specification, terms and conditions, etc. as mentioned in the bid document do hereby declare that, 

1. All the requirements of the bid document have been understood properly and accordingly agree with all provisions of the bid document and accept all risks, responsibilities and obligations directly or indirectly connected with the performance of the bid. 
2. All the relevant information with regard to proper execution of the proposed work have been understood, with respect to the proposed specifications, its intended end use, availability of required materials and labour etc. 
3. Are capable of executing and completing the work as required in the bid and is financially sound to execute the scope of work as per the work execution schedule. We have sufficient experience and are competent enough to perform the contract up to the satisfaction of GIZ. We also give the assurance to execute the scope of work as per the specifications, terms and conditions on award of order. 
4. We have no collusion with other bidders, any employee of GIZ or team engaged in executing the scope of work. 
5. We have not been influenced by any statement or promises by any employee of GIZ or anyone from the team engaged by GIZ but only by the bid document. 
6. We are familiar with all general and special laws, acts, ordinances, rules and regulations of the Municipal, District, State and Central Government that may affect the work, its performance or personnel employed therein. 
7. We have never been debarred to undertake similar work by any Government undertaking/department. 
8. The submitted offer shall remain valid for acceptance for 60 days from the last date of submission of bid. 
9. All the information and the statements submitted with the bid are true to the best of knowledge. 



(Signature of Bidder) 

Name: 

Seal/Stamp: 

Date:



Annexure 3: Newsletter Sample in PDF format


[bookmark: _Toc498203071]


Annexure 4: Newsletter Sample Emailer (HTML) 







[bookmark: _Toc498203072]Annexure 5: Communications Guidelines and Sample Report



          












[bookmark: _Toc498203073]Annexure 6: Document Submission

1. Checklist 
Bidder should confirm that following documents has been submitted along with the bid. 

	Sl. No
	Documents
	Yes
	No

	1. 
	Covering letter as per prescribed format 
(Annexure 1)
	
	

	2. 
	Declaration on Company’s letter head with complete contact details as per prescribed format (Annexure 2)
	
	

	3. 
	Filled Checklist (Annexure 6)
	
	

	4. 
	Price bid as per prescribed format (Annexure 7)
	
	

	5. 
	Further documents required as per section 2 below
	
	



2. Bidders to provide following information and need to attach documentary evidence in support of each of them

	Sl. No
	Description
	Relevant document to be submitted
	Documents Submitted

	1. 
	
	
	Yes
	No

	2. 
	Minimum experience of 03 years in Designing and Printing of publications
	· Certificate of Incorporation or any other document for registration or partnership deed
· 3 or more years old Purchase orders / Work contracts / commissioning certificates of years in designing and printing of publications
	
	

	3. 
	Annual turnover of at least 100% of the quoted amount in the last two financial years. 
	Copy of audited statement by CA. 

	
	

	4. 
	It should possess the documents showing registration e.g. GST, PAN, etc. Self-attested copy of the documents should be furnished by the bidder along with the bid. 
	Copy of Pan card 
Copy of GST number 

	
	

	5. 
	Certification of Material quality, testing and ISO/International practices   
	Copy of relevant Documents
	
	




Signature of the bidder 

Name: 

Seal / Stamp












[bookmark: _Toc498203074]Annexure 7: Price bid submission

Separate excel sheet enclosed with the tender document.
Annexure 8: Estimated Work Schedule 
	Estimated Work Schedule: Tender No. 91128688

	Publications for IGEF Phase IV to be designed and printed between                                                          01st Apr. 2019 - 31st Mar. 2021

	

	 
	 
	 
	 
	 

	S.No.
	Article
	Date of work
	Deadline
	Design / Print / Produce…

	Publications
	Estimated Work schedule
	 
	 
	 

	1
	PwC Report 
	Q II_2019
	2019
	Design of 10 pages and Print

	2
	Floating Solar
	Q II_2019
	2019
	Design and Print

	3
	CRISIL Hydro
	Q II_2019
	2019
	Design and Print

	4
	SG4 Study 1
	Q II_2019
	2019
	Design and Print

	5
	SG4 Study 2
	Q III_2019
	2019
	Design and Print

	6
	SG4 Study 3
	Q III_2019
	2019
	Design and Print

	7
	Demand Side Study
	Q III_2019
	2019
	Design and Print

	8
	Steel
	Q III_2019
	2019
	Design and Print

	9
	Flexibilization of Coal
	Q IV_2019
	2019
	Design and Print

	10
	SG2 Study 1
	Q II_2020
	2020
	Design and Print

	11
	SG2 Study 2
	Q III_2020
	2020
	Design and Print

	12
	SG3 Study 1
	Q I_2021
	2021
	Design and Print

	13
	SG1 Study 1
	Q I_2021
	2021
	Design and Print

	 

	Newsletters
	Estimated Work schedule
	 
	 
	 

	 

	1
	Newsletter incl. Emailer
	Q II_2019
	2019
	Design and Print

	2
	Newsletter incl. Emailer
	Q II_2019
	2019
	Design and Print

	3
	Newsletter incl. Emailer
	Q III_2019
	2019
	Design and Print

	4
	Newsletter incl. Emailer
	Q III_2019
	2019
	Design and Print

	5
	Newsletter incl. Emailer
	Q IV_2019
	2019
	Design and Print

	6
	Newsletter incl. Emailer
	Q I_2020
	2020
	Design and Print

	7
	Newsletter incl. Emailer
	Q II_2020
	2020
	Design and Print

	8
	Newsletter incl. Emailer
	Q III_2020
	2020
	Design and Print

	9
	Newsletter incl. Emailer
	Q IV_2020
	2020
	Design and Print

	10
	Newsletter incl. Emailer
	Q I_2021
	2021
	Design and Print

	11
	Newsletter incl. Emailer
	Q II_2021
	2021
	Design and Print
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Mr. Abhay Bakre

Introduction

Mr. Abhay Bakre has taken over as the new Director General of the Bureau of Energy Efficiency
(BEE). He was earlier the Executive Director, Ministry of Railways and has also served as the
Executive Director Petroleum Conservation Research Association (PCRA).

Mr. Bakre is a Post Graduate (M. Tech.) in Electrical Engineering from IIT, Kharagpur. He belongs

to 1988 Batch of Indian Railways Electrical Engineering Services under the Ministry of Railways.

Mr. Bakre has worked in many Railway projects including the first phase of Delhi Metro as
well as Kolkata Metro Extension Project. Before joining PCRA, Mr. Bakre was working as Joint
Development Commissioner in the Ministry of Micro, Small and Medium Enterprises and Nodal
officer for National Manufacturing Competitiveness Programme (NMCP). He was responsible for
implementing various MSME schemes, related to Technology, Productivity, Energy Efficiency and
Design Intervention for enhancing competitiveness in MSME manufacturing sector.

Mr. Bakre brings with him a rich experience in Energy Efficiency and fresh perspectives to BEE.

Under his dynamic leadership, BEE will grow further and contribute to the climate goals as set in

Nationally Determined Contributions (NDC).
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Introduction Subgroup Il Renewable Energies

Three main priority areas have been identified in
Subgroup Il Renewable Energies: Solar Energy,
Wind Energy and Renewable Energy Finance.

The Government of India has set an ambitious
target of 175 GW of Renewable Energy
capacities by 2022. The 175 GW is divided

into 100 GW of solar, 60 GW of wind, 10 GW
bio power and 5 GW of small hydro. India has
already made good experiences with the use of
PV installations and seen real success in this
area. India aims to achieve this goal by building
large solar parks right across the country, but
also by setting up isolated solar minigrids

and in particular by funding grid-connected
solar rooftop installations (40 GW). Investment
of an estimated EUR 100 billion is required

in solar energy. This is one of the reasons

why the Indian government is showing ever
greater interest in Germany’s ambitious energy
transition, which has helped Germany create
new industries and services in the area of
renewables, energy efficiency and technologies
that help mitigate climate change.

60 GW of wind capacity shall be achieved

in two lines, which are off-shore wind by
introducing a draft policy and second one is

of moving away from FIT standards towards
reverse auction. Both policies are shared with
the German side. India is willing to receive
inputs from both institutional and private sector.
Mareover the Indian Prime Minister is focusing

on the repowering of existing wind mills
because land is very scarce in India and if

the area is having potential for both wind and
solar, then Indian side is considering hybrid
plants which will also ensure most optimal use
of transmission and evacuation infrastructure.

To achieve the ambitious targets bankability
is a must for every project. Subgroup Il

is creating a task force to tackle the topic
renewable financing. The Task Force collects
and analysis activities that have been carried
out in the field of renewable energy finance
in general and supports the development of
mechanism of partial guarantee or payment
security mechanism for rooftop projects. In the
following step promising financing mechanism
and business madels for solar rooftop will be
highlighted and workshops and events in the
framework of RE-Invest 2017 organized.

Important workshop focusing on promising new
solar technologies (combined solar photovoltaic
and solar thermal panels) and market
segments for electrical storage solutions have
been hold so far.

The success of Subgroup Renewable

Energies would not be possible without the
implementation Partners. IGEF-SO thanks MNRE,
FICCI, KFW and GIZ for the comprehensive
cooperation.
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Berlin-Energy Transition Dialogue

20-21 March 2017

The 3rd "Berlin Energy Transition Dialogue”
convened on 20th & 21st March 2017 brought
together ministers, high-ranking officials,
industry and civil society representatives from
more than 90 countries to discuss current
developments in energy policy, innovations in
the field of renewable energies and energy
efficiency as well as investment opportunities.

The Indo-German Energy Forum (IGEF) Support
Office was happy to have more than 15 Indian
participants drawn from government, business,
NGOs, foundations and the media at the Berlin
conference. The Indian delegation was led by
Mr. Anil Kumar Jain, Additional Secretary NITI
Aayog. Among the delegation members were
also three representatives of the Indian press.
Major highlight of the BETD was that the
International Energy Agency (IEA) and the
International Renewable Energy Agency
(IRENA) published their first joint study
entitled "Perspectives for the Energy Transition:
Investment Needs for a Low Carbon Energy
System". The report analysed the question of the

(from Lleft to right): Mr. Anil Kumar Jain, Additional Secretary
NITI Aayog together with the Pr t of the Global Wind Energy
Council, Bruce Douglas and Tobias Winter, Director of the Support
Office of the IGEF at the BETD 2017

investment needed to achieve the aobjectives

of the Paris Climate Agreement. It showed a
requirement for investments of § 29 trillion

to transition the energy sector by 2050. A
comprehensive building renovation plan has
been identified as a central element for a
successful energy turnaround. The key message
was further that supply side investments

need to be re-directed, not increased whereas
demand supply investments for energy
efficiency, electrification and renewable energy
investments need to be significantly ramped
up. The findings are significant for India as

the country races to meet its target of 175

GW of power from renewables by 2022. IRENA
estimates that global carbon emissions can

be reduced by 70% by 2050 and completely
phased out by 2060. The report also emphasises
the importance of considering the needs of
those without access to energy and stresses the
need to focus on decarbonisation of the global
energy system as it accounts for almost two
thirds of greenhouse gas emissians.

Over 30 ministers repres
relevant ministries parti
93 countries and more than

ting energy, foreign affairs and other
d at the BETD 2017. They represented
50 state delegations to the event

IGEF Newsletter
Volume 04/ Issue 02





2

Events &
Activities

Energy Transition Award

20 March 2017

Another highlight of the Berlin Energy Transition
Dialogue 2017 was the ‘Start Up Energy
Transition’ award from the German Energy
Agency (dena). The Support Office of the Indo-
German Energy Forum had actively promoted
the start-up Energy Transition Award of dena
in India and was very happy to have 3 Indian
companies among the finalists. The Indian
company Thermal Energy Service Solutions
(TESSOL)from Mumbai won the first prize in
the category "Mobility meets Energy Transition".
In the "Platforms and Communities" category,
another Indian company named Citizengage
entered the list of the three finalists.

TESSOL builds electrically operated cold
transport solutions based on Thermal Energy
Storage’ technology, which works on the
‘Plug&Chill’ system. The jury's justification to
choose TESSOL was because cooling systems
have a very high potential to increase the
efficiency of food provision worldwide. TESSOL
was able to clearly demonstrate the benefits of
their technology in saving CO2 emissions and
fossil fuels.

07

This award with participants from more than
900 start-ups from 58 countries contesting in
six categories supports start-ups with ideas
and visions for global climate protection and
energies. It aims at setting a foundation for
an international community that focuses on
innovation in the global energy market.

TESSOL CEO and founder Mr. Rajat Gupta (2nd left) and Associate
Vice President Mr. Raj Dhami (3rd left) receiving the award from

Mr. Andreas Kuhlmann, CEO of German Energy Agency dena (1st left)
and Ms. Katrin Leonhardt, Director at German Development Bank KfW
(on the right)
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Events &
Activities

VGB Team during the Dadri and

Simadri plant visit

6-7 March 2017

On the 6th of March a VGB team visited the
power plants Dadri and Simhadri, which are
owned and operated by India's largest energy
provider NTPC, thus enabling it to gather
comprehensive infarmation about plant operation.
This visit marks the start of a technical study
about the flexibility potential of thermal power
plants in India. The study is part of a Flexibility
Roadmap, which has been developed under

the auspices of the Indo-German Energy Forum
(IGEF) and the support of the Excellence
Enhancement Centre (EEC). In the IGEF Flexibility
Task Force, which is headed by Mr. KK. Sharma,
Director Operations at NTPC, Indian and German
experts develop measures and recommendations
to enable thermal power plants to be operated
in a flexible manner with renewable energies.
Besides NTPC and EEC, the Central Electricity
Authority (CEA) and POSOCO (Power System
Operation Corporation Ltd.) are other important
task force members from the Indian side.

Goal of the study is to identify specific

measures for flexible operation using two
reference power plants as an example and to
evaluate the potential based on a cost-benefit
analysis. For this reason, plants were selected
that are constructed in a similar fashion to
many power plants operating in India. The
investigations focused on the coal-fired 210

MW block plants in Dadri and the 500 MW
block plant in Simhadri. During the visit to the
plants, the VGB team, comprising experts from
VGB and STEAG Energy Services, could gain a
good understanding of both plants and collect
necessary operating data and information as well
as develop good working relationships with NTPC
operating personnel. The team was supported by
NTPC experts from headquarters in New Delhi as
well as by experts from EEC,New Delhi.

From reference plant to total concept

Support for this study is provided by the Federal
Ministry for Economic Affairs and Energy (BMWi)
and the Deutsche Gesellschaft fur Internationale
Zusammenarbeit (G1Z) GmbH. The goal of the
study is to identify specific measures for flexible
operation using two reference power plants as
an example and to evaluate the potential based
on a cost-benefit analysis. For this reason,
plants were selected that are constructed in a
similar fashion to many power plants operating
in India. The investigations focused on the coal-
fired 210 MW block plants in Dadri and the 500
MW block plant in Simhadri.
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MoU signing in presence of
(Starting from left)

Mr. Rajesh Kumar ,CEA,

Mr. KK Sharma, CEA,

Mr. Jagjit Singh Dua, EEC,

Mr. Brijesh Kumar Sharma , CEA,
Mr. Ravindra Kumar Verma, CEA,
Mr. Tobias Winter, IGEF,

Ms. Claudia Weise, VGB,

Mr. Christoph Guder, Steag

MoU signing between
CEA, EEC and VGB

3 March 2017

During the Indian visit by VGB, the Central
Electricity Authority (CEA) and the VGB renewed
their existing Memorandum of Understanding. It
documents their mutual interest in cooperating
in all questions relating to energy generation
and was already signed for the first time in
2010. One successful result of this coaperation
is the establishment of the Indian power sector
platform, EEC. During the signing ceremony, Mr.
Ravindra Kumar Verma, Chairperson of the CEA,
referred to the many challenges that Indian
and German energy companies face. These
challenges provide sufficient reason for joint
projects and knowledge sharing. The CEA, as
the operative organisation of the Indian Energy
Ministry and an EEC member, wants to play a

decisive role in this exchange of knowledge and

experience.

The VGB team experienced first-hand how
Indian power plant operators are confronted
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with the same challenges as their German
counterparts. Partial-load operation and load
fluctuations arising because of the feeding in
of renewable energies are already high on the
agenda. In light of the ambitious expansion
goals for renewable energies - an increase in
installed capacity to 175 GW by 2022 - these
conditions should soon be part of day-to-day
reality. The current installed total performance
in India stands at 315 GW.
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Inauguration of Plug and
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Save GIZ Solar Rooftop Installation

25 April 2017

The official inauguration of a mabile rooftop
miniphotovoltaic home system took place on
25th April. Around 80 GIZ members joined the
inauguration at the rooftop of the GIZ building
in Safdarjung Enclave, B-5/2. First part of the
inauguration was an introduction by

Dr. Damm, Energy Cluster Coordinator GIZ about
the framework conditions of PVT- Rooftop in
residential areas in India. His speech was
followed by a demonstration of a complete
installation of two 300 Watt Solar Panels.

Mr. Tobias Winter, Director, IGEF-SO illustrated
with help of the audience, how easily a plug
and save Solar Panel can be installed in less
than 15 minutes according to the technical
standards. Shri Rakesh Kumar, former Director
SECI connected the panel to the building grid.

The Solar Panels are financed by GIZ and
produce energy for the air filters in the building
(only self-sufficient power). The event closed

with an open guestion round and get- together
Solar talk.

A first test of the inauguration took place
under the presence of Dr. Pranav Metha, Vice
President of Global Solar Council, who joined
the demoanstration of appropriate connection to
the building grid.
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IGEN participates at
the Windergy India 2017

25-27 April 2017

The Indo-German Energy Programme (IGEN)
was represented at the 'Windergy India 2017
- International Conference and Exhibition’

held from 25th to 27th April 2017 at The
Ashok Hotel, New Delhi. Mr. Markus Wypior,
Deputy Director, IGEN participated in the panel
discussion on ‘Grid Integration & Planning’
chaired by Mr. KVS Baba, Chief Executive
Officer, Power System Operation Corparation
(POS0OCO). The other panellists of the discussion
were: Mr. Peter Jorgenson, Vice President,
Energinet.Dk (Denmark), Mr. B. B. Mehta, Chief
Engineer, Gujarat State Load Despatch Centre,
Vadodara, Mr. Ajit Pandit, Director, Idam
Infrastructure Advisory Pvt. Ltd, Mr. Dinesh
Majithia, VP Engg and 0&M, Wind Business,
Orange Renewable and Mr. Pankaj Batra,
Member, Central Electricity Authority.

As India plans to move towards a system

with higher penetrations of wind energy, it is
increasingly important for grid operators to
understand how they can reliably integrate large

quantities of wind energy into system operations.

The example from Denmark shows that the
system operator can provide very valuable
services when he has full information e.g. by
bringing in balancing power at the lowest cost.
India’s unified national transmission grid is

in the process of being significantly upgraded
and many important policies have already been
put into place at the central level in order to
prepare for a larger share of renewable energy
in the grid. It is now impartant that these
policies are also being implemented adequately
at the state level.
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Mr. Wypior who is also in charge of the IGEN
Green Energy Corridor project on large scale
grid integration of renewable energy contributed
to the discussion saying that despite the recent
steep decrease of the cost of renewable energy
projects one should not forget the cost of

the system operation e.g. for balancing power
due to the volatile nature of the renewables.
However, one also needs to measure these
costs against the environmental and health
hazards caused by the conventional thermal
energy generation which are socialised and not
reflected in power tariffs (e.g. CO2 emissions
and air pollution).

Indian Wind Turbine Manufacturers Association
(IWTMA) in partnership with Global Wind
Energy Council (GWEC) hosted Windergy, the
largest annual conference and exhibition on
Wind Energy. Created by the industry and for
the industry, Windergy India brought together
key Government authorities, International and
National Wind Energy players, Service Providers,
cutting edge Innovators, vital Financing Entities
and other stakeholders on a single platform.

L To R: Mr. Pankaj Batra, Mr. Ajit Pandit, Mr. B. B. Mehta,
Mr. KVS Baba, Mr. Peter Jorgenson, Mr. Markus Wypior, and
Mr. Dinesh Majithia panellists at Windergy 2017
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Developments in Indo-German

Energy Co-operation

German Development Bank KfW signs loans
worth EUR 200 million with Energy Efficiency
Services Limited for India’s Energy Efficiency
Programme

The German Government's Development Bank
KfW on behalf of the Federal Ministry for
Economic Cooperation and Development (BMZ)
has signed a Loan Agreement with Energy
Efficiency Services Limited (EESL) for EUR 200
million following the Note of Exchange, signed
by Dr. Martin Ney, German Ambassador to India
and by Mr. Shaktikanta Das, Economic Affair
Secretary, Ministry of Finance, Government of
India. With this, the total commitment from
Government of Germany for energy efficiency to
India stands at EUR 600 million including the
first commitment of 50 million Euros by the
German Government to EESL in 2014.

EESL uses the programme funds to invest

in energy efficiency in various sectors, e.g.
domestic househalds, public buildings, street
lighting, water supply and other public facilities,
agriculture and industry. EESL as an Energy
Service Company (ESCO) not only finances the
energy efficiency measures, but also provides a
multitude of related services to their clients for
a successful implementation (e.g. assessment
of options, planning and monitoring). The
programme thus contributes to a more efficient
use of energy and therefore reduces greenhouse
gas emissions for a more sustainable energy
supply. It is a follow-up of the earlier

programme “Energy efficiency in public buildings

and infrastructure” which has been successfully
implemented with the Domestic Efficient LED

IKFW

Lighting Programme (DELP) resulting in an
estimated 600,000 tons of CO2 emissions
reduction annually.

The agreements were signed by Mr. Selva
Kumar, Joint Secretary Department of Economic
Affairs, Mr. Saurabh Kumar, Managing Director,
EESL, in the presence of Ambassador Dr.

Ney, Dr. Norbert Kloppenburg, Member of the
Executive Board of KfW and Mr. Roland Siller,
Member of the Management Committee of KfW

This programme as a part of Indo-German
Development Cooperation addresses mutual

interest of mitigating global warming and
bringing together the expertise of highly
committed institutions on both sides.
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Developments in
Indo-German Energy
Co-operation

Cooperation Agreement signed
between SECI and GIZ INDIA

5 April 2017

GIZ has been working jointly with partners in
India for sustainable economic, ecological and
social development and is supporting the Indian
Ministry of New and Renewable Energy on several
aspects related to the utilization of solar energy
through distinct technical cooperation projects.

Accordingly, SECI (Solar Energy Corporation

of India Ltd) and GIZ have common goals and
objectives in relation to the aspects cancerning
the promotion of renewable and solar energy
(both grid connected and off-grid) including
rooftop solar power plants in India and shall work
together and collaborate within the framework of
existing technical cooperation project.

To achieve the goals a cooperation agreement
has been signed between SECI and GIZ India
regarding German support for the setting-

up of photovoltaic rooftops. The cooperation
agreement covers the discussion and finalization
of collaborative oppartunities considering the
expertise and experience of respective Party in
the field of renewable energy, the supporting of
promoting the use of solar energy projects under
the area based and pan city development in
selected Smart Cities and the information about
opportunities for technology intervention that
may be explored jaintly.

Dr. Ashvini Kumar, Managing Director SECI and Dr. Winfried Damm, Director GIZ Energy Programme, signing MoU
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Developments in
Indo-German Energy
Co-operation

Dr. Gerd Miiller, German
Federal Minister for Economic
Cooperation and Development
visit GIZ project for innovative

clean cooking technologies

14

Dr. Gerd Muller, German Federal Minister
for Economic Cooperation and Development,

visited Delhi

5 April 2017

India and Germany cooperate closely in areas
crucial to global development - particularly

in the context of Agenda 2030 (Sustainable
Development Goals) and G20. Since last year
sustainable urban development is a new focal
area of Indo-German cooperation. In this regard
Germany supports several Indian initiatives such
as Smart Cities, Clean India and Clean Ganga.
As a part of his visit in Seemapuri, a Slum

area in the outskirts of New Delhi, Minister
Muller visited the community of about 4000

rag pickers families and was introduced into
the daily struggle of open fires and traditional
cook-stoves and fuels. Dr. Harald Richter, -
Programme Head of GIZ-IGEN Access programme
- showcased the impact of Clean Cooking
Technologies to Minister Muller by comparing an
old traditional cook-stove with new innovative
clean cooking technologies.

In India, a large part of the population still
relies on burning animal dung, agricultural
waste and fuel wood on inefficient traditional
cooking staves. These traditional cooking
practices engender a wide range of negative

socio-economic effects, such as excessive fuel
consumption and high indoor air pollution. For
those cooking with biomass fuels on rudimentary
stoves, smoke is one of the primary causes of
disease and death. Indoor air pollution causes
respiratory problems that are responsible for

the premature death of more than 4.3 million
people per year worldwide; in India this number
is estimated as 1,000,000 annual deaths. Women
and children are primarily affected by high
exposure to indoor air pollution.

The IGENs-Access programme of GIZ Indig,

a bilateral technical cooperation measure
between the German Federal Ministry for
Economic Cooperation and Development (BMZ),
and the Ministry of New and Renewable Energy
(MNRE), Government of India, assists the
Government of India to ensure access to clean
cooking energy for all, such as supporting

the preparation of a policy roadmap for clean
cooking energy access in India. The roadmap
plans to feed into the planning processes, i.e.
vision and strategy beyond the 12th Five Year
Plan, with the mativation to get translated into
action plans. It will cover strategies, options
and recommendations to facilitate access to
clean cooking energy for all by maximizing
impact of the various policies and programmes.
Furthermore, IGEN-Access aims at strengthening
the market for improved biomass cook-stoves
by creating a conducive market environment as
well as directly addressing existing challenges
on both the supply and demand side. IGEN-
Access activities involve a multitude of
stakeholders such as government institutions,
NGOs, and the private sector.
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Developments in
Indo-German Energy
Co-operation

Mr. Amal Sinha, CEO BRPL and
Mr. Joerg Gaebler, Principle
Advisor Indo-German Energy

signing the MoU in Delhi

GIZ and BRPL sign MoU to enhance
cooperation in Energy sector

20 April 2017

GIZ and BSES Rajdhani Power Ltd. (BRPL)

have signed a Memorandum of Understanding
(MoU) to discuss and explore collaborative
opportunities with respect to the promotion

of grid connected solar rooftop PV, Energy
Storage System, Electric Vehicle and Smart Grid
Initiatives and other relevant areas at Utility
Level. The MoU was signed on 20th April 2017
in New Delhi at BSES Bhawan.

The purpose of the MoU is to:

e Work jointly for the achievement of common
goals and utility objectives related to
promotion of grid connected solar rooftop PV,
Energy Storage System, Electric Vehicle and
Smart Grid Initiatives.

e Conduct researches and studies related to
the above areas.

e Organise capacity building programs jointly
for channel partners, project developers,
financial institutions, government
departments, distribution utilities, PSUs etc.

Talking about the MoU, Mr. Amal Sinha CEO
BRPL said “It's our pleasure to collaborate
with GIZ Indo German Energy Program for
undertaking research in pro environment areas
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such as rooftop Solar PV, Storage Systems

and Electric Vehicles. The study will help
understand the challenges, evolve solutions and
be better prepared to handle transformation

in the electricity sector towards emerging
technologies. This collaboration would not only
help in growth of the power sector in India

but would also help consumers in adoption of
cleaner technologies”.

Mr. Joerg Gaebler, Principle Advisor, Indo-
German Energy Programme adds: “The
cooperation with BSES will help GIZ IGEN to
better align projects and programs targeting
the growth of the Indian Solar Rooftop sector
towards the needs of DISCOMS in India and
their challenges of accepting large amounts of
renewable energy.”

The representatives of both GIZ as well as BRPL
commit to meet on regular basis to review
progress of projects implemented under this
partnership. This new partnership will focus on
exchange of latest technological updates and
developing strategies to enhance cooperation in
the field of energy between the two countries.
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Energy Transition News

Quote of the month from India

— “The government's aim is to ensure power at Rs 3 per unit

(4 cent per Kwh) irrespective of source in the medium term”

Mr. P. Goyal, Minister of State with Independent Charge
for Power, Coal, New & Renewable Energy and Mines in
the Government of India, during the annual session of the
Confederation of Indian Industry (CII), 28th April 2017,
New Delhi.

© Piyushgoyal.in

Quote of the month from Germany

I — “Energy policy is not an issue that can be addressed

within the confines of national borders. We cannot combat
climate change with fences and isolation, but rather with
international cooperation.”

Sigmar Gabriel, Deputy Chancellor and Federal Minister for
Foreign Affairs

© BETD
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News

Green light for electric cars:
recharging becomes easier

The Federal Government supplements the
Charging Station Ordinance to ensure that
electric vehicles can be charged nation-
wide without a long-term electricity supply
agreement.

SolStockElectric mobility is key to the energy
transition in the transport sector as unlike
vehicles with internal combustion engines,
vehicles that are powered by electricity from
renewables do not emit any greenhouse gases.
To allow as many people as possible to drive
electric cars, the charging infrastructure has

to be expanded - and a uniform charging and
payment system across the EU needs to be
applied. It needs to be possible for a car driver
from Bremen to charge his electric motor in
Bavaria or in Brittany and to pay for this easily.
In passing the Charging Station Ordinance last
year, the Federal Government has stipulated
that all newly established charging stations be
equipped with the standard European charging
plug. Now the next step must be taken: the
Federal Cabinet decided a few days ago to
amend the Charging Station Ordinance to simplify
payment for charging electric vehicles. To date,
charging stations predominantly use so-called
“contract-based” charging, whereby the customer
first has to enter into an electricity supply
contract with an energy-service provider.

Electricity supply contract no longer necessary

In future, operators of publicly accessible
charging points must allow every user of an
electric vehicle to charge, even if they do not
have a long-term electricity supply contract with
an energy provider. In addition, authentication
and payment will be standardised. If the
operator does not want to provide electricity

free of charge, he has to offer at least one

of the following three payment options: cash,

EC / credit card or web-based payment via
smartphone. In the case of the web-based
payment method, the user can, for example,
transfer money via an app or forward it via a QR
code to a system like Paypal.

The amendment transposes the EU Directive on
the deployment of alternative fuels infrastructure
(AFID) into German law. The Bundesrat will need
to approve the amendment to the ordinance
before it can enter into force. Once it has passed
the Bundesrat, the amendment is scheduled to
enter into force before the end of summer.

Number of charging points on the rise: North
Rhine-Westphalia is leading the pack

A survey by the German Association for Energy
and Water Management (BDEW) shows that the
number of charging stations is increasing. At
the end of last year, there were 7,407 publicly
accessible charging points. This is 1,571
charging points more compared to the previous
year, which corresponds to an increase of
approximately 27%. The Federal Government is
providing 300 million EUR in funding to promote
the roll-out of rapid and standard charging
points by 2020.

According to BDEW, the energy providers have so
far equipped 1,142 cities and municipalities with
at least one publicly accessible charging point.
Most of the charging points are in North Rhine-
Westphalia (1,603), Baden-Wirttemberg (1,494)
and Bavaria (1,080). Among German cities, Berlin
is in first place with around 536, followed by
Stuttgart and Hamburg which have 375 and 292
charging points respectively.
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Bonus of up to 4,000 EUR for electric vehicle
purchase

Since mid-2016, the Federal Government has
been providing up to 600 million EUR to boost
purchases of electric vehicles. The carmakers
are contributing an equal amount. A bonus of
4,000 EUR is paid for a purchase of a new all-
electric car. Buyers of plug-in hybrid vehicles
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receive a bonus of 3,000 EUR. Applications

for the environmental bonus (purchase grant)
can be submitted directly to the Federal Office
for Economic Affairs and Export Control until

the beginning of 2019. Private individuals,
companies, foundations, corporations, municipal
enterprises and associations are eligible to apply.
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Publications

Perspectives for The Energy Transition
Investment Needs for a Low-Carbon
Energy System

This joint study elaborated by IRENA and IEA looks at the potential

for decarbonisation in the energy sector in G20 countries and around
the world. Chapter 3, “Global Energy Transition Prospects and the Role
of Renewables”, highlights findings from the International Renewable
Energy Agency (IRENA). Decarbonisation of the energy sector requires
urgent action on a global scale. Around two thirds of global greenhouse
gas emissions can be attributed to fossil fuel energy supply and use.
Carbon emissions must be reduced considerably faster to mitigate the
effects of climate change. To meet the climate goals set in the Paris
Agreement and keep the global temperature rise to below 2 degrees,
the carbon-dioxide (CO2) emission intensity of the global economy
would need to be reduced by 85% in 35 years. This means reducing
energy CO2 emissions by 2.6% per year on average, or 0.6 gigatonnes
(Gt) per year in absolute terms. The analysis looks at what would be
required from the energy sector to limit the global temperature rise to
well below 2°C. The IEA analysis also finds that to achieve this climate
objective a deep transformation of energy production and consumption
needs to occur by 2050:

e Nearly 95% of electricity would need to be low-carbon by then,
compared with about a third today, led by renewables

e 7 out of every 10 new cars would need to be electric, compared with
1in 100 today

e The entire existing building stock would need to be retrofitted and
the COZ intensity of the industrial sector would need to drop by 80%
below today's levels

o Fossil fuels, in particular natural gas, would still be needed in 2050, and
would account for 40% of energy demand, around half of today's level

e $35 trillion in energy-sector investments would be needed on
average each year until 2050, which is around twice current levels of
investment

Click here to download the publication.
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Electricity 2030: Long-term trends -
Tasks for the coming years

The energy transition is a joint task. In order to shape the transition
from the Electricity Market 2.0 to the Energy Market 2.0 together, the
Federal Ministry for Economic Affairs and Energy has published an input
paper entitled 'Electricity 2030', launching a wide discussion on the
policy conditions for the future generation and supply of electricity, its
use in heating, transport and industry, and the transport of electricity
across the grids.

During the current government, the energy transition has made a great
deal of progress thanks to the 2017 Renewable Energy Sources Act,
the Electricity Market Act and the Act on the Digitisation of the Energy
Transition. The discussions are to bolster any consensus that has
already been found on how to move forward from here and to identify
the range of diverging opinions. Germanys goal is to reduce greenhouse
gas emissions by 80 to 95 per cent by 2050 while ensuring a low-cost
and climate-friendly energy supply as we make progress on that target.

The study can be downloaded from the BMWi website,
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Upcoming Events

Power-Gen India 2017

Date: 17 - 19 May 2017
Place: New Delhi, India

The must-attend event, covering all aspects of power generation - fossil fuels, renewables and nuclear energy
The 16th annual POWER-GEN India & Central Asia exhibition and conference returns to New Delhi in 2017.
The event provides attendees with unrivalled opportunity to network with 5,000+ industry professionals,
discover the latest technologies from 200+ exhibitors, and learn from a multi-track conference, featuring
75+ speakers. Attendees will benefit from the numerous business opportunities that exist as India moves

towards the centre stage of world energy.

For more information please click here.

Training Tour Business Delegation: Sustainability in Sports

- Solarizing Soccer and Cricket

Date: 28 May - 4 June 2017
Place: Mainz, Kaiserslautern, Munich, Freiburg, Germany

The Deutsche Gesellschaft fiir Internationale Zusammenarbeit (GIZ) and Indo German Energy Forum (IGEF-SO)
with support of the National Solar Energy Federation of India (NSEFI), German Solar Association BSW Solar
and Indo-German Chamber of Commerce (IGCC) welcome you to the Special Training and Business Delegation
“Sustainability in Sports - Solarizing Soccer and Cricket” from the 28th of May to 4th of June, 2017 in
Frankfurt, Mainz, Kaiserslautern, Munich and Freiburg. Main goal is to promote sustainability and especially
solar rooftops through sports. In the framework of the “Green Wicket” project, the installation of a solar
rooftop on the Chinnaswamy stadium in Bangalore along with other sustainable measures such as rain water
harvesting, waste water recycling and solid waste management have been supported. MNRE in cooperation
with the Solar Energy Corporation of India (SECI) has aligned with GIZ (German Development Cooperation) to
further solarize Indian stadia. The main aim is to show best practice models from Germany, where a “Solare
Bundesliga” had been established in the context of the soccer worldcup, which took place in 2006.

More info: https:;//www.youtube.com/watch?v=6Dtzt(02q7s or visit energyforum.in

Please click here for more events.

IGEF Newsletter
Volume 04/ Issue 02



http://www.power-genindia.com/index.html

https://www.youtube.com/watch?v=6Dtztl02q7s

http://energyforum.in/

http://energyforum.in/upcoming-events.html



6

Upcoming
Events

Intersolar Europe 2017

‘
N

Date: 31 May - 2 June 2017
Place: Munich, Germany

Intersolar Europe is the world’s leading exhibition for the solar industry and its partners. It takes place
annually at the Messe Minchen exhibition center in Munich, Germany and focuses on the areas of
photovoltaics, energy storage and renewable heating, as well as on products and solutions for smart
renewable energy. The accompanying Intersolar Europe Conference consolidates selected exhibition topics
and showcases large-scale power stations, financing and intelligent networks. Since its inception 26
years ago, Intersolar Europe has grown the most important industry platform for manufacturers, suppliers,
distributors, service providers and partners in the global solar industry.

For more information please click here

Indo-German Energy Dialogue on PV Rooftop Market Development in India

Date: 1 June 2017 g Indo-German
Place: Munich, Germany W EES;%yrthfrflijg
13:30 - 17:30 hours at Hall 12, ICM Hall, Intersolar Europe

The Indo-German dialogue organised as a side event at the Intersolar Europe 2017 trade fair focuses on
upcoming business models for solar rooftop, financing possibilities, public support schemes and tenders
in India. Well-known market players will share up to date sector insights directly from the market. They
will talk about market developments, tenders and the legal framework of the PV rooftop market in India.
The dialogue is particularly focuses on new business models for PV rooftop installations, financing options,
public funding and tenders. Leading market players will share insights and experiences directly from the
Indian market as part of the expert dialogue.

To register for the event and for the detailed agenda please click here

To contact us and for more details please connect with:
Mr. Jorg Uehlin, Private Sector Advisor

Indo-German Energy Forum (IGEF) Support Office
T:+91-11-4949 5353

E : joerg.uehlin@giz.de

| : www.energyforum.in

Please click here for more events.
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Market exploration tour for German small and medium sized companies "Plant construction and

sustainable waste management"

Date: 25 - 29 September 2017
Place: Kochi and Mumbai, India

On behalf of the Foreign Market Entry Programme of the German Federal Ministry for Economic Affairs and
Energy (BMWi) eclareon is organising in cooperation with the AHK India a market exploration tour to India
for German small and medium sized companies with biogas being an important focus area. The aim of the
tour is to present the Indian market and its most important stakeholders to the German delegation, in order
to provide them with market knowledge and valuable contacts.

A networking event will be held on 25 September, 2017 in Kochi, which provides insight into the current
trends and prospects for the Indian market by inviting Indian expert speakers. Mareover, it will give a first
opportunity to get in touch with key players on an economic and political level. During the following days,
the delegation will visit Indian companies and projects in the waste management and recycling sector. The
programme will also include a visit at the international trade fair IFAT India in Mumbai.

Registration is open to German companies from the following areas:

e Bio wastes e Recycling - Plastic, paper, tyres

Technology for treating process waste

Technology for sorting of municipal waste

Mechanical Biological treatment (MBT)

Consulting services

* Incineration

* Waste to Energy

* Biogas/ Anaerobic digestion
* Biodegradation

* Composting

More Information can be found on our event website: http://www.eclareon.com/en/projects/market-
exploration-tour-german-small-and-medium-sized-companies-plant-construction-and.

For more information please get in touch with:

Daniel Wewetzer, eclareon GmbH, Senior Project Manager

E: dw@eclareon.com

All upcoming events in 2017 - Save the date!

® 9-12 May, IGEF-CBIP Study Tour on Best Practice in Grid Integration, Bangalore, Madurai, Ramanathpuram
e 17-19 May, Power Gen India, New Delhi

® 1 June, Indo German Dialogue on PV Rooftop Market Development in India, Munich

e 30 May, Event on Efficiency and self-consumption of electricity from Renewable Energies in Industry, Disseldorf
® 31 May - 2 June, Intersolar Europe, Munich

® 31 May - 7 June, Study Tour on Sustainability in Sports - Solarizing Soccer and Cricket, Germany

® 5-9 June, 620-Summit, Hamburg ADB, Manila Clean Energy Congress

® 7-10 June, Sustainable Energy Week- Energy Efficiency Expo, Bangkok

® 6-8 September, Intl. Conference on Large scale Grid Integration of RE, Delhi

® 20-22 September, Renewable Energy EXPO, Noida

® 9-11 October, World of Energy Solutions, Stuttgart

® 26-28 September, IFAT, India 2017

® 29 November - 1 December, AEE Energy Efficiency Conclave, Jaipur, Rajasthan

e 5-7 December, Intersolar India, Mumbai29

Please click here for updated event calendar and more information.
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The views expressed in this newsletter are solely those of the Indo-German Energy Forum (IGEF)
Support Office team. The IGEF Support Office cannot assume any responsibility for the contents of other

websites linked in this newsletter.

The Support Office of the Indo-German Energy Forum provides liaison services for all stakeholders. It
serves as a first point of contact both to the Indian and German governments as well as companies
seeking to get involved in the process. The Support Office answers queries regarding proposals for the
IGEF dialogue or IGEF projects and any other subject relevant to the private sector.

New Delhi »

Indo-German Energy Forum Support Office
c/o Deutsche Gesellschaft fur Internationale
Zusammenarbeit (GIZ) GmbH

1st Floor, B-5/2, Safdarjung Enclave

New Delhi - 110 029

India

E: communications@energyforum.in
T. +91 11 4949 5353
W: www.energyforum.in

Berlin »

Indo-German Energy Forum Support Office
c/o Deutsche Gesellschaft fir Internationale
Zusammenarbeit (GIZ) GmbH

Kothener Strasse 2

10963 Berlin

Germany

E: info@energyforum.in
T. +49 (0)30 338424-462
W: www.energyforum.in

Thank you for subscribing to our newsletter. If you wish to unsubscribe, please click here.

Design: Infonauts
www.infonauts.in
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INTRODUCTION



 



Dr. C S Mohapatra,
Additional Secretary DEA,
Ministry of Finance, Government of India 

Dr. C S Mohapatra is a senior IES officer of 1986 batch and is currently posted as Additional Secretary, in the Department of Economic Affairs in the Ministry of Finance, Government of India. He presently heads the Financial Stability & Cyber Security and Bilateral Cooperation Divisions. He assists the Financial Stability and Development Council (FSDC), the apex Council for the Indian financial sector chaired by Union Finance Minister that involves in-depth understanding of the financial sector issues in general and financial stability, systemic risk & macro prudential policy related issues in particular, both national & international. He handles Bilateral Development Policy Assistance given to or received from other countries. This includes dealing with extension of Lines of Credit to developing countries.



IGEF NEWS



 



Indo-German Energy Forum (IGEF) showcases PV Port & Store at the 2nd Global RE-Invest 2018 

The Indo-German Energy Forum (IGEF) in collaboration with the Indo-German Chamber of Commerce and Industry (IGCC), the German Development Cooperation (GIZ India) and Fraunhofer Institute organized the German Pavilion at RE-Invest 2018. The highlight of the German Pavilion was the demonstration of PV Port & Store – an affordable 2kWp plug-n-play rooftop PV system for residential, micro/off-grid applications. Mr. R.K. Singh, Minister of State (IC) Power and New & Renewable Energy, Government of India visited the plug-n-play rooftop PV system and briefly met the delegation from German Federal Ministry for Economic Affairs and Energy, BMWi. 



READ MORE 



 



IGEF organizes the German Country Session at 2nd Global RE-Invest 2018



IGEF organized the Country Session: Germany titled “The Energy Transition of Germany and India” during the 2nd Global RE-Invest on 5 October 2018. Organized by the Ministry of New and Renewable Energy, Governemnt of India, the show was attended by around 18,000 visitors and speakers from 75 countries who witnessed different events on the topics of solar energy, wind energy, energy storage, hydro and biomass energy. The session was inaugurated by Dr. Martin Ney, Ambassador of Germany to India.



READ MORE 



 



Indian Offshore Wind fact-finding mission to Hamburg
  



The Indo-German Energy Forum (IGEF) in collaboration with the Indo-German Chamber of Commerce (IGCC) and the Hamburg Representation Mumbai organized an Offshore Wind fact-finding mission during Hamburg Wind 2018. Mr. Raj Gopal, Principal Secretary Energy, Government of Gujarat, led the mission with active participation at several seminars on logistics and finance. He represented India intechnical sessions at WindEurope 2018 Conference, field visits to the offshore wind farms. 



READ MORE 



 



Launch of Report on Cooling Demand and Energy Efficiency Potential in India



On 4 October 2018, the Alliance for an Energy Efficient Economy (AEEE) and The Energy and Resources Institute (TERI) launched two important studies jointly conducted with the Indo-German Energy Forum (IGEF) and commissioned by the Bureau of Energy Efficiency (BEE). The first study is titled “Demand Analysis for Cooling by Sector in India in 2027” conducted by IGEF and AEEE and the second study is titled “Energy Efficiency Potential in India” conducted by IGEF and TERI.
  



READ MORE 



More IGEF News:



Indo-German Energy Forum Roundtable on "Achieving the goal of flexible thermal power plants in India" 
Business delegation on Solar PV and CSP technologies for industrial applications 
Indo-German Energy Forum (IGEF) participates at Renewable Energy India Expo 2018 
IGEF Subgroup III meeting on “Energy Efficiency” 



 



INDO-GERMAN ENERGY COOPERATION NEWS



 



India bright spot for SHIP but system stability and widespread awareness needed 

Viability, justifying performance, lack of awareness, area constraint, mandating use and extensive publicity of success case studies were some of the salient outcomes of the Policy Workshop on Solar Heat for Industrial Process (SHIP) held in New Delhi on 27 September 2018 as a part of the Solar Payback project. The event saw overwhelming participating officials from Ministry of New and Renewable Energy and associated government agencies like Bureau of Energy Efficiency, Petroleum Conservation Research Association, IREDA Ltd., besides officials from UNIDO’s project on solar industrial heating.



READ MORE 



More Indo-German Energy Cooperation News :



Expert information Seminar “Consumption-based power generation from solar energy in India” 
Skills on Wheels: Solar Mobile Laboratory by Steinbeis at REI-Expo 
German Biogas Association continues support to strengthen Indian biogas sector 
India's Energy Supply to become Greener: KfW and REC join hands to finance Renewables in India 
Greening India's Energy Supply: KfW and SBI join hands to finance Solar Energy Generation in India 
Capacity Building Workshops on Solar Rooftop PV for State Nodal Agencies of Gujarat, Himachal Pradesh and Jammu & Kashmir 
Capacity Building Workshops on Solar Rooftop PV and related applications for State Nodal Agencies of Leh and Kargil 
GIZ India and WWF India conducted stakeholder’s consultation workshop on space heating technologies in Sikkim 



 



QUOTE OF THE MONTH



 



 



 



“Climate-friendly energy technology 'Made in Germany' is in demand across the world – and we want to keep it that way.”

Peter Altmaier, German Federal Minister for Economic Affairs and Energy 



 



 



“Our Prime Minister has given us another challenge of one world, one sun, and one grid. It is feasible and we will also achieve it.”

R.K. Singh, Union Minister (IC) for Power and New & Renewable Energy 
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EVENTS



 















 



Other Upcoming Events - Save the Date!



19 February: One Day Conference on DIgSILENT Products by STEAG Energy Services India. For information, please contact: Mr. Kashif Ahmed, Manager-System Technologies, SESI: k.ahmed@steag.in 
26 April: Green Banking Alumni Conference 2019 
Last date to apply 4 February: Up to ₹ 230 Lakhs grant per project for Indo-German R&D&I projects 
12 - 16 March: India Smart Utility Week 2019 
9 – 10 April: Berlin Energy Transition Dialogue 
10 - 13 September: Husum Wind 
Retired German energy experts offering their support to Indian institutions 
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Foreword

The energy transition is Germany’s path to a secure,
environmentally friendly and economically successful
future. Germany has decided to fundamentally re-
structure its energy supply by phasing out fossil fuels
and nuclear power and shifting towards renewable
energy sources. By 2025, between 40 and 45 per cent
of energy is to be generated from renewable sources,
and by 2050 their share of the energy mix is to rise to
at least 80 per cent.

The Federal Government wants as many countries
around the world to follow its example and to ad-
apt energy transition strategies to their own needs.
Germany can benefit in a variety of ways from other
countries taking their cue from the pace, scope and
specific features of its energy transition.

Many countries across the world plan to restructure
their energy systems or have already begun doing so.
The demand is there for solutions, technologies and
know-how. The task now is to draw attention to the
solutions, technologies and know-how which Ger-
many has to offer.

In 2016 the Federal Ministry for Economic Affairs
and Energy launched a communication project
tasked with communicating the energy transition

in an international context. It will play a key role in
galvanising and convincing both those involved in
shaping the energy transition in their own countries
and those who help form opinions at local level. It is
a collaborative project which bundles tried and tested
offers, networks and initiatives and includes new
offerings. The Federal Ministry for Economic Affairs
and Energy invites all state and semi-state actors,
as well as non-governmental organisations to get
involved. There are two focus groups:

pl3

Energy transition decision-makers
Governmental institutions: ministries, authori-
ties, state energy agencies, regulators, business
developers, development banks, regional and
municipal representatives
Politicians: members of parliament, staff em-
ployed by parliamentarians and parliamentary
groups, (regional/provincial) governors, senators
Businesses (energy, energy efficiency, climate
action, financial industry, investors), clusters

Energy transition multipliers
Business organisations: (national, EU, internati-
onal) associations, chambers of (foreign) trade
Science and research: universities and colleges,
institutes, consultants (not basic research but
policy-advising applied researchers)
Media: print, digital, radio, local TV, foreign cor-
respondents in Germany
NGOs: think tanks, foundations, environmental,
energy and climate action NGOs, civil-society
representatives
Networks and international organisations: In-
ternational Energy Agency (IEA), International
Renewable Energy Agency (IRENA), Renewab-
le Energy Policy Network for the 21st Century
(REN21), United Nations (UN), World Energy
Council (WEC)

The energy transition is not a solo effort on
Germany’s part. Rather, it is a joint venture, one
of its key features being the sharing of ideas and
experience. That is the core message of all external
communications.

This Corporate Design Manual sets a visual frame-
work for the communication project, thus ensuring
a high recognition factor. Nevertheless, it still leaves
room for individual actors’ specific design elements.
The corporate design defines a colour system, key
visuals and uniform visual imagery and contains
suggestions for designing and structuring texts and
pictorial elements. The Corporate Design Manual has
a clear objective: to ensure the uniformity of all pub-
lications used to communicate the energy transition
in an international context.
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Basic elements

Logo

%% 1 Federal Ministry
23 for Economic Affairs%%

and Energy wK

The Federal Ministry for Economic Affairs and Energy
uses the “Energiewende — Switch to the future” logo
as a communicative framework for all topics rela-
ting to the energy transition and all related material
published either by the Federal Ministry itself or in
the context of its bilateral partnerships. The “Ener-
giewende — Switch to the future” logo is always used
in combination with the Federal Ministry’s logo. The
logo may not be changed by leaving out any of its in-
dividual elements or using a different typography.

The logo, a combination of a word mark and graphical
mark, is always used against a white background. It

is surrounded by a white space which must remain
empty. To guarantee a sufficient amount of white
space around the logo, the width of this protected
area equals that of the eagle.

Logo size when used in layout
A4:100 %

A5: 90 %

A6: 90 %

DIN long format: 90 %

CD MANUAL ENERGY TRANSITION INTERNATIONAL

?/fr’i“ﬁ

Sy N .
Energie wende

\:. Switch to the Future

-
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0. %09
...

WA,
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Brand zone

...... Fedaral WISty
% for Economic Affairs

and Energy

The Federal Ministry for Economic Affairs and
Energy’s logo is always placed flush left, the “Ener-
giewende — Switch to the future” logo always flush
right in the brand zone along a publication’s upper
margin. The brand zone focuses attention on the
logos. It consists of a white space which serves as the
backdrop for the logos. Please refer to the following
specifications as regards the position and size of the
logos.

Brand zone

J
.................................. A
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Position of additional logos Examples

Logos of energy partnerships, energy dialogues and

..... FederalMlnlstry other bilateral cooperations are designed in line Wlth
% ;?]rdEEggrogn;lc Affairs 2 Sl O the demands and needs of the local market. They

must, nevertheless, comply with the design concept
set out in this Manual.

The following are examples of actual logos for energy
partnerships between Germany and Morocco, Mexico
and India.

Additional logos may only ever be placed in the desi-
gnated areas. They should never be placed anywhere
else.

Comparable logos (e.g. of partner ministries) are also
placed in the brand zone. Energy partnership (and
other bilateral partner) logos are placed bottom right
on the front cover. Other subordinate partner or co-
operation partner logos are placed on the inside cover
or on the imprint page.

Logo

~

PAREMA

ore at Ei ﬁ'Qequ.eWO oco-Alleman:
rs-%aoko che Energiepartnersch

Alianza Energética
Energiepartnerschaft

MEXICO - DEUTSCHLAND

‘// Partenariat Energétique

_-.\Q\“. Z Energiepartnerschaft
= \

///"\\ Algérie-Allemagne
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Fonts

The following fonts are used in all publications used
to communicate the energy transition in an internati-
onal context:

Serif

Merriweather bold
Merriweather regular
Merriweather italic

Sans Serif

Open Sans bold
Open Sans regular

Please refer to the specifications for publications as
regards fonts and font sizes.

The above free fonts are available to download at:
https://www.fontsquirrel.com/fonts/merriweather
https://www.fontsquirrel.com/fonts/open-sans

CD MANUAL ENERGY TRANSITION INTERNATIONAL
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Colours

The primary colours dark blue and light grey are used
in all publications and design elements. Blue may be
used as a spot colour.

Dark blue Light grey Blue
CMYK100 |50 |0 |45 CMYKO|O]|O]|15 CMYKS0 |0 | 0| 40
RGBO | 79| 128 RGB 220 | 221 | 222* RGBO | 122 | 164

Energy partnerships can choose their own spot colour
from the range of available colours (recommended).
This can, but need not, replace the designated spot
colour (blue). The chosen spot colour, rather than
dark blue, will then always be used on the back cover.
Colours can be used in the following gradations:
100%, 70%, 40% and 15%.

Colours pl1

Yellow - Dark green
CMYKO | 30]100]0 CMYK100]|0] 70|55  *These colors cannot be
RGB 255 | 200 | 25* RGB35 |97 | 78 used as text-colors for
screen-display (i.e. web-
. Orange - Grey appilcations, video, etc.)
CMYKO | 60 | 100 | O CMYK25|0|0| 70 because their lack of con-
RGB 242 | 133 | 2 RGB 107 | 117 | 129 trast on white/grey does not
comply with BITV2 rules.
- Red - Purple The application would inhi-
CMYKO | 100 | 65| 10 CMYK70 |71 |43 ]0 bit accessibility and should
RGB196 | 0| 70 RGB 106 |87 | 116 therefore be avoided.
- Dark red Salmon
CMYK 15 | 100 | 50 | 55 CMYKO | 60 | 52| 0
RGB 137 | 13| 72 RGB 244 | 132 | 112*
. Light blue Beige
CMYK80 |0 |10]0 CMYK35|38]401|0
RGB O | 184 | 242* RGB 172 | 153 | 145*
. Green Other colours are theoretically possible, but
CMYK60 | 0] 100 |0 need to be agreed with the Public Relations
RGB 116 | 185 | 23* Division (LB2) in the Federal Ministry for Econo-

mic Affairs and Energy.
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Illustrations

A specially designed set of five illustrated infographics
are used to transport the complex and multidimensi-
onal issues around the energy transition. Elements of
these five graphics can be used like a toolbox to create
other small-scale graphics. The full illustrations can
be disassembled into individual elements. See page 18
for examples and how to use the building blocks in the
toolbox.

Topics (top to bottom)

1| Renewable energies

2| Political dialogue

3| Energy efficiency

4| Energy transition infrastructure
5| Jobs and education
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1]

2|

3|

4|

5|
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1| Renewable energies

Generating power from renewable energies such
as wind, solar, hydropower, geothermal, biogas and
biomass.

mn

Illustrations
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2| Political dialogue 3| Energy efficiency

4

il i
mnn

Political dialogue encompasses meetings of international Energy efficiency covers the private sector (e.g. heat
experts, knowledge-sharing and receiving delegations — insulation of buildings, energy efficient domestic appli-
not only across Germany but around the world. The goal ances), the industrial sector (e.g. using waste heat from
is mutual learning. production facilities) and the mobility sector (driving

further on less fuel).





p|16 lllustrations CD MANUAL ENERGY TRANSITION INTERNATIONAL CD MANUAL ENERGY TRANSITION INTERNATIONAL [llustrations pl17

4| Energy transition infrastructure 5| Jobs and education

1 [/}

N NN .

\’.4 TGN i . EE
o d

The energy transition makes great demands of The production and construction of renewable energy
the infrastructure. Challenges arise in regard to the generation plants (e.g. wind turbines, photovoltaic
electricity and gas grids and storage, for instance. modules) generate positive employment effects, which
Overground and underground grid connections are are also felt in the services sector (maintenance and
established and storage capacities are developed or repairs).

expanded (e.g. storage batteries, pumped storage

plants, gas storage) to ensure these challenges can New training and career opportunities are also created.

be met.





pl18

Toolbox of illustrations

Elements Full

Individual

illustration

components

Toolbox of illustrations
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to illustrate a complex of
issues

on front cover or large-
scale advertising materials
individual elements can
be added or removed
orange can be replaced by
spot colour

only against a light grey
background

to illustrate compact sub-
topics

for inside pages, smaller-
scale advertising materials,
thematic boxes or agendas
individual elements can be
rearranged as required
orange can be replaced by
spot colour

only against a light grey or
white background

to illustrate specific topics,
e.g. wind power

each element can be isola-
ted from the larger graphic
for inside pages, thematic
boxes and as elements in
infographics

only against a light grey or
white background
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Publications

Formats

All publications should preferably use one of the fol-
lowing formats: DIN A4, DIN As, DIN A6 or DIN long.

In exceptional cases, publications can also use DIN A5
landscape or a shorter DIN A4 format (210 x 210 mm).

Country-specific equivalents to German DIN formats
may be used instead of the specified formats in ex-

ceptional cases.

DIN long
portrait

DIN long landscape

Special format

210x210mm

Formats

DIN A4

DIN A5 portrait

DIN A6

DIN A5 landscape
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Layout

Publication design follows clear layout rules in order
to guarantee uniformity and recognisability of the
energy transition in an international context. The
layout is flexible enough to provide sufficient room
for publications to be adapted to specific countries’
individual communication products, thus ensuring
both key recognisability and providing a means of
differentiation.

Front cover

AN 0.
*g Federal Ministry Energie‘?:
a*» for Economic Affairs Ypg Stch o the Future
2200

and Energy

*ﬁsﬁditi volorro omnienit, sa velit maximus m
Renewable Energy 5
;!Eore Ipsum Dei et odet

‘Gendi recea ipicid et et eos et, sam atem es is adignam aut enihili :

Brand zone

A4: W 200mm, H 40 mm

A5: W 140 mm, H 36 mm

A6: W92mm, H 36 mm

DIN long: W 97 mm, H 36 mm

The title font size can vary and can be customised
depending on the amount of text. Proportions must,
however, be maintained. Maximum width: up to two
eagles from margin.
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'
. Ll
Federal Ministry W OF NEW. Energie ', wende
for Economic Affairs €5 AND RENEWABLE ENERGY g Swich tothe Futue

and Energy R

Elenditi volorro omnienit, sa velit maximus

Renewable Energy
Lore Ipsum Dei et odet

Gendi recea ipicid et et eos et, sam atem es is adignam aut enihili :

Line
White, 1.75 pt

Background
Light grey with radial gradient, 15% light grey in
centre

Customisable
Subheadlines 1 and 2 in country-specific spot colour
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Back cover

https://energyforum.in

The back cover provides space for individual
elements to be adapted to the specific bilate-

ral partnership. The sending energy partner’s
URL is quoted bottom left in white; social media
icons are placed bottom right. The chosen spot
colour is used as background colour. The same
typography is used as for the subheadline on the
front cover. Minimum size of social media icons:
5 mm, placed flush right. The distance to the
margin is the same as for elements on the front
cover.

Where there is no clearly assignable bilateral
partnership, the umbrella portal’s URL is quoted
and dark blue is used as the background colour.

Back cover

Example
Indo-German Energy Partnership

* Federal Ministry frmeeas
for Economic Affairs 2 AND RENEWABLE ENERGY .
and Energy

Elenditi volorro omnienit, sa velit maximus

Renewable Energy
Lore Ipsum Dei et odet

Gendi recea ipicid et et eos et, sam atem es is adignam aut enihili

Example
No clearly assignable bilateral partnership

Elenditi volorro omnienit, sa velit maximus

Renewable Energy
Lore Ipsum Dei et odet

Gendi recea ipicid et et eos et, sam atem es is adignam aut enihili
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Inside pages

Design grid

CD MANUAL ENERGY TRANSITION INTERNATIONAL

Type area outer margin: 15mm
Type area top margin: 25mm
Type area inner margin: 20mm
Type area bottom margin: 15mm
Column width: 10 mm

Column spacing: 5mm

Distance between format
margin and header: 11,5mm

— DIN long landscape

—— DIN A5 landscape

DIN A4

Type area outer margin: 15mm
Type area top margin: 20 mm
Type area inner margin: 20 mm
Type area bottom margin: 11 mm
Column width: 24.5mm

Column spacing: 5mm

Distance between format
margin and header: 10.5mm

Type area outer margin: 10 mm
Type area top margin: 20 mm
Type area inner margin: 10 mm
Type area bottom margin: 11 mm
Column width: 17.5 mm

Column spacing: 5mm

Distance between format
margin and header: 10.5mm

DIN A5

— DIN long

Examples
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Typography

Typography

Left justification is always used.
See the following list for fonts and font sizes.

Element

Title
Headline
Subheadline
Inside pages
1st Headline
(H2)

2nd Headline
(H3)

3rd Headline
(H4)

4th Headline
(H5)

Leader
Running text
Topline
Page nos
Captions
Footnotes
Graphics

Title

Values, data

Font

Merriweather Bold

Merriweather Bold Italic

Merriweather Regular

Open Sans Bold

Open Sans Bold

Open Sans Regular

Open Sans Bold

Merriweather Regular

Open Sans Regular

Open Sans Bold

Open Sans Bold

Open Sans Regular

Open Sans Bold

Open Sans Regular
Open Sans Bold

Colur

Dark blue

Spot colour

Dark blue

Dark blue

Dark blue

Dark blue

Dark blue

Black

Dark blue

Dark blue

Black

Black

Black

Black
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DIN A4

p.18

p.18

23pt, Isp 24pt
11pt, Isp 13pt
9,5pt, Isp 13pt
9,5pt, Isp 13pt
9pt, Isp 13pt
8,5pt, Isp 13pt
8pt, chsp 90,
Upper case
8pt

7,5pt, Isp 10pt

7,5pt, Isp 10pt

9,5pt, Isp 13pt

7,5pt, Isp 10pt

DIN A5

p.18

p.18

18pt, Isp 24pt
11pt, Isp 13pt
9,5pt, Isp 13pt
9,5pt, Isp 13pt
9pt, Isp 13pt
8,5pt, Isp 13pt
8pt, chsp 90,
Upper case
8pt

7,5pt, Isp 10pt

7,5pt, Isp 10pt

9,5pt, Isp 13pt

7,5pt, Isp 10pt

DIN long

p.18

p.18

18pt, Isp 24pt
11pt, Isp 13pt
9,5pt, Isp 13pt
9,5pt, Isp 13pt
9pt, Isp 13pt

8,5pt, Isp 13pt

8pt
7.5pt, Isp 10pt

7,5pt, Isp 10pt

9,5pt, Isp 13pt

7,5pt, Isp 10pt

DIN A6

p.18

p.18

18pt, Isp 24pt
11pt, Isp 13pt
9,5pt, Isp 13pt
9,5pt, Isp 13pt
9pt, Isp 13pt

8,5pt, Isp 13pt

8pt
7,5pt, Isp 10pt

7,5pt, Isp 10pt

9,5pt, Isp 13pt

7,5pt, Isp 10pt
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Graphics

Graphics and individual elements of the illustrations
can be variably positioned within the grid on the
inside pages of all publication formats. They are al-
ways placed against a white background or in an info
box (10% blue). See page 11 for colours. The primary
colour is always dark blue, the secondary colour light
blue; a preselected spot colour can also be used. See
page 11 for a list of other colours which can be used.

See previous page for typography.
The design and use of individual infographics must be
coordinated with the Federal Ministry for Economic

Affairs and Energy. The various elements described in
this Manual are preferable.

Examples:

10.000

soooIIIIIIIIIIIIIIIIIIIIII

6.000

4.000
2.000
0

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

-4

6
2006 2007 2008 2009 200 2011 2012**

— Gesundheitswirtschaft  — Gesamtwirtschaft
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Headline lorem ipsum

Us, tem que reium rernatur, inullibus escim ea-
testis quisquam, soluptatem quos eaquaectis dem
eumentio doluptur moluptibus vel is natur. Pa
non non est eos et ut voluptatur asped quos eum
dolupta tatquati quos doluptat archilia qui omni
quatum estia volorer chiliqui quis mi, torenda-

Ringflache
XX%

Ringflache ‘
XX%

XX%
Ringflache

Ringflache
XX%

estis et, serovidebis exped que consequi vollan-
diorum harchil laborporrum fuga. Et voluptas et
ellabore niandit, samusda cusanimolent vende
velit versperepedi sant harum esto estio. Ihilitati
aut re nonsed quam quo minciunt de nobitat
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Photographs

Photographs are not used on front covers as tit-
le motifs, but rather as key design elements on a
publication’s inside pages or to visually promote a
particular bilateral partnership’s specific projects.
The following basic rules apply:

- Photos should underline the topic to which they

relate

- Photos should not function as mere decorative
elements

+  Photos should never be posed or only of symbolic
value

- Photos should be life-like and depict real-life
situations linked to the energy transition

+  Photos should be aesthetically pleasing, not too
detailed, the colour and content evoking a positive
atmosphere

- Photos depicting a combination of people and
real-life energy transition situations are preferable
to those depicting only one of the two

The Federal Ministry for Economic Affairs and Ener-
gy has a stock of photographs around the topic of
the energy transition. Feel free to contact the Federal
Ministry in this regard.
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Sample photos available from the Federal Ministry
for Economic Affairs and Energy
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Further applications

d

13:45 -

14:00 -

14:30 -

14:40 -

15:00 -

15:20 -

15:40 -

16:00 -

Web

14:00

14:30

14:40 Opening Speeches Ursula Mumpro De-  16:30 -

15:00

15:20

15:40

16:00

16:15

Federal Ministry
for Economic Affairs
and Energy

Registration

Networking welcome coffee

puty Head of Devision, bilateral Energy
Cooperation, Ministry for Economic
Affairs and Energy M. Sevala NaikConsul
General of India, Munich

Keynote on International trends in self
consumption and large scale manufac-
turing Prof. Dr. Eicke R. Weber Director
of Fraunhofer Institute for Solar Energy
Systems ISE

Solar rooftop market development in In-
dia - Rooftop policy and future perspec-
tives Dr. Arun Kumar Tripathi Director,
Ministry of New and Renewable Energy
(MNRE)

Pitch sessionwith presentation of all
participants indicating their organizati-
on and special interest in this event

Networking coffee break

Replacement of captive power by Photo-
voltaics and Energy Storage Dr. Yashod-
han GokhaleFounding Member of India
Energy Storage Alliance

16:15 -

16:45 -

17:15-

16:30

16:45

17:15

17:30

-18:00

AGENDA

2017 CONFERENCE WITH PANEL DISCUSSION
AT RE-INVEST 2017 IN GANDHINAGAR, INDIA
ON JUNE 25.

Promoting Schemes for Solar Rooftop
in India Rakesh Kumar Director of Solar
Energy Corporation of India

Current status, drivers and challenges
of Indian rooftop market Vinay Rustagi
Managing Director of Bridge to India

Experts dialogue from the market to the
market Session Chairs: Jorg Mayer, Ma-
naging Director of Bundesverband Solar-
wirtschaft and Pranav Mehta, Chairman
of National Solar Energy Federation of
India and Co-Chairman Global Solar
Council Ashish Khanna Executive Di-
rector & CEO, Tata Power Solar Josef
Anton Pointner International Business
Development, Schletter GmbH Frank
Polhaus Vice President Harsha Abakus
Solar Pyt. Ltd. Ravindra Goyal President
sales, Vikram Solar

Open discussion and concluding re-
marks

Celebration of association's partners-
hip between BSW Solar and NSEFI and
network reception jointly organized
together with

Further applications p |27

Agendas

The example on the left is a possible design for a one-page
agenda. The background colour is 10% blue; see page 7 for spe-
cifications regarding the brand zone. Elements taken from the
toolbox of illustrations can be incorporated to reflect the relevant
topic.

Headline: Upper case, Open Sans Semibold, dark blue, size variable
Subheadline: Upper case, Open Sans Regular, dark blue, 12pt,
Isp 16pt

Table:
Time: Open Sans Bold, dark blue, 10pt, Isp 14pt
Running text: Open Sans Regular, black, 10pt, 1sp 14pt

The basic layout rules and design elements specified
in this Manual also apply to basic web design. Natu-
rally, these will have to be adapted to the technical
challenges of the medium and, where necessary,
expanded upon.
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Foreword

With the growth of India’s economy, the demand for energy has grown substantially and high levels of energy
intensity in some of the sectors became a matter of concern. Therefore, efficient use of energy resources and
their conservation assume tremendous significance and are essential for curtailment of wasteful consumption
and sustainable development in India. Recognizing the fact that efficient use of energy and its conservation

is the least-cost option to meet the increasing energy demand, Government of India has enacted the Energy
Conservation Act, 2001 and established the Bureau of Energy Efficiency in March, 2002.

Bureau of Energy Efficiency under the Ministry of Power has implemented energy efficiency schemes which
cover major areas such as Standards and Labelling programme for appliances and equipment, Perform,
Achieve and Trade (PAT) under National Mission for Enhanced Energy Efficiency (NMEEE) and Demand Side
Management initiatives in Agriculture, Municipalities, Buildings etc. These measures are taken with the aim
to bring market transformation, improve energy efficiency, decrease India’s emissions intensity and thereby
mitigate climate change.

Against this backdrop, it is imperative to estimate the energy efficiency potential for the entire country in
arealistic manner. In the present report a scenario-based approach is used to conduct a modelling-based
study delineating the scope of energy efficiency and its contribution to reduce emission intensity in India. The
analysis presented in the report is an outcome of TERI’s energy system model (MARKet Allocation model)
together with a series of structured interviews with domain experts and shall act as a comprehensive reference
for stakeholders.

I would like to commend & congratulate all participating experts for putting together this analysis and report in
a timebound and professional manner.

I am convinced this publication is helpful to the policy makers, academia, private sector and other stakeholders.

Abhay Bakre
DG BEE





Key Findings

designed.

Energy saving by end use based on scenarios (mtoe)

SECTOR

Agriculture
Residential

Commercial

Industry

Transport
Power

END USE

Irrigation

Space Conditioning
Lighting
Refrigeration
Educational Buildings
Hospitals

Hotels

Shops & Malls
Offices

Iron & Steel

Bricks

Cement
Aluminium
Fertiliser

Paper & Pulp

MSME & Other Industries

Thermal Power Plants

hospitals will become significantly important.

2021
SAVINGS %
SAVINGS

1.18 6%
0.20 2%
1.11 6%
0.03 1%
0.02 3%
0.53 34%
0.48 15%
1.18 18%
0.46 15%
0.74 1%
0.88 3%
0.03 0%
0.14 2%
0.07 1%
0.78 14%
1.21 1%
2.65 2%

42 15%

Need for a roadmap for energy efficiency until 2047 identified.

2031
SAVINGS %
SAVINGS
3.5 16%
4.6 13%
5.1 17%
0.4 2%
0.2 12%
1.7 39%
2.6 33%
55 34%
2.8 37%
26.9 18%
2.5 7%
0.9 2%
0.7 7%
1.1 6%
1.4 18%
6.7 2%
15.0 5%
109 17%

After the iron & steel sector other sectors such as transport, bricks, space cooling and

Energy efficiency in industry has the highest savings potential for India, therefore the PAT
schemes must be continued, strengthened and widened.

Energy efficiency in the SME sector is increasingly important with new support schemes to be

Through energy efficiency more than 100 GW additional coal capacity can be avoided until
2047 already taking into account the future capacity mix with renewable energies.

2041
SAVINGS %
SAVINGS
6.4 25%
17.9 28%
10.7 30%
1.9 5%
0.6 17%
4.1 40%
6.6 41%
15.0 40%
7.8 47%
45.3 19%
43 10%
1.9 3%
1.7 12%
33 14%
2.0 22%
15.2 3%
36.6 6%
163 20%
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Executive Summary

India’s energy sector is poised at a juncture wherein
it still needs to increase both the total and per capita
levels of energy provisioning in order to improve the
level of services, infrastructure and total economic
output. At the same time, the country faces the
challenge of achieving this growth while maximising
resource efficiency and thereby containing the
environmental implications to the maximum

level possible.

The multiple dimensions of energy security, global
emission reductions and local air pollution among
other reasons suggest the need for a significant and
rapid transformation in India’s energy production and
consumption levels and patterns towards these ends.
Energy efficiency is seen to be one of the key elements
that can contribute towards reducing the energy
requirements and the associated environmental
implications. India’s Nationally Determined
Contributions also emphasize on energy efficiency as
a key measure to manage energy demand.

The Government has already undertaken several
measures to improve efficiency in the energy sector,
accelerate the introduction of renewables and clean
energy and improve the infrastructure and services in
the country. However, it is important to delineate the
role that energy efficiency can play in the next couple
of decades, and discern the key areas where this
potential rests, so that efforts could be targeted at the
most relevant end-uses and processes. Accordingly,
using a scenario based approach, this study conducts
abroad assessment of the key focus areas that

can play a role in reducing energy and emissions
intensities across each of the main energy
consuming sectors.

The study indicates that the most relevant end-uses
and sub-sectors with significant potential for energy
efficiency in India include:

e Iron & Steel, Cement, Bricks, and other industries
including MSMEs

e Energy efficiency in transport through
improvements in the aviation sector, switch
towards rail based movement and electric vehicles
and improvement in vehicle efficiencies

e Efficient buildings for shops/malls, hotels and
offices as well as hospitals.

e Improvement in irrigation efficiencies in
agriculture sector

e Lighting and space conditioning appliances in the
residential sector.

Further, the study clearly indicates that the role

of energy efficiency is instrumental in dampening
the rate of increase in final energy use even as the
country seeks to enhance the provisioning of useful
energy demands. The energy efficiency potential as
envisaged through the scenarios also indicates that

it would play a positive role in contributing towards
India’s NDC target. While the REF scenario indicates a
possibility of achieving only the lower end of the NDC
target of 33% emission intensity reduction, pursuing
the EFF scenario could achieve an emission intensity
of around 41%. India’s NDC target related to emission
intensity reduction is for all GHGs and would
accordingly depend on how the profiles of growth and
mitigation across various sectors and various GHG
gases pan out over time. However, given that both
CO2 emissions and the energy sector are major
contributors to overall GHG emissions [the share of
energy related GHG emissions in total GHG emissions
is 71% and the share of CO2 from energy in total

GHG emissions is 67%], in a partial analysis of

only efficiency improvements related to the energy
sector (as in case of this study), some tracking in
magnitude terms does help to visualize the effect of
the mitigation options considered and to examine
their relative contribution. Therefore, while the study
clearly indicates that energy efficiency has a key role
to play in moving towards India’s NDC objectives, it
must be noted, that this does not imply that energy
efficiency alone can meet India’s NDC targets. Also,
since the study considers full achievement of energy
efficiency possibilities across some of the end-uses,





in a sense it presents the maximum CO2 emission
intensity reduction by 2030 due to energy efficiency in
these sectors.

Different end-use sectors face different kinds of
challenges, policy environment and availability of
technological alternatives. Accordingly, there are
opportunities in some sub-sectors such as irrigation
in the agriculture sector and efficient lighting and
space conditioning in the residential and commercial
sectors wherein changes could possibly be brought in
fairly quickly.

Given that the uptake of efficient technological
options is often limited by the high upfront costs of
alternative technologies and processes, the study also
points to the need for a stronger policy push and for
envisaging appropriate business models to scale up
the uptake of the more efficient options.

Given that rapid growth in building infrastructure is
expected (in particular, for commercial buildings), it
is critical that energy efficiency in the building sector
is pursued through a policy and regulatory regime

to harness the potential of energy savings. Energy
benchmarking of buildings (differentiated by varying
profile of buildings), strengthening of institutional
capacities at various levels to implement ECBC
developing technical expertise and compiling credible
databases are some of the important steps that should

be undertaken to trigger in efficiency improvements
quickly in the buildings sector.

Energy efficiency in the industry has the highest
savings potential for India. Through the PAT
mechanism, Government of India is mandating
large industries to reduce their current energy
consumption levels. Encouraged by the achievements
of PAT-1 cycle, Government is widening its ambit
in terms of expanding the scope by including

other large energy consuming industrial sub-
sectors. Efforts in this direction must be continued,
strengthened and widened. In addition, as has

been pointed out in the report, there are many
sub-sectors including MSMEs, which are energy
intensive but presently outside the purview of PAT
mechanism. Although a few initiatives have been
undertaken by Government/bilateral/multilateral
organisations to help MSMEs improve their energy
performance, there is a lot more that can be done to
improve their energy performance. Hence, efforts
need to be directed towards developing programs for
this sector, which is a very important contributor of
Indian economy.

In other sub-sectors such as irrigation, again the
larger benefits of savings of water resources as well
would be applicable and need to be given importance.
The results of this study indicate the need for a
roadmap for energy efficiency until 2047.





1. Introduction

1.1 Background

Energy efficiency is undoubtedly an important
element for a country like India, which is confronted
with the challenge of enhancing energy access to a
large and growing population and simultaneously
limiting the environmental implications of growing
energy use. Energy efficient options provide the
unique advantage of providing the ability to manage
and even reduce final energy demands even if the
demands for end-use services increase. Moreover, as
compared to many of the low-carbon technologies
that may be important from a mitigation perspective,
energy efficiency can sometimes play a role in
reducing energy and emissions intensity at fairly low
incremental costs.

Increase in energy efficiency can also lead to lowered
growth in total electricity demand, reduce peak
demand and help manage the electricity load curve.
With low penetration of consumer electronics

and rising demand for appliances such as air

Figure 1-1: GHG inventory (2001-2010) in MtCO,e

conditioners, India’s energy needs can increase
multi-fold, with higher urbanization, changing
consumption patterns and increasing access to clean
and modern energy fuels and electricity. Further,
programs like “Make in India” that aim at high
manufacturing sector growth, could also stimulate
final energy demands to higher levels. It is in this
regard that energy efficiency as a lever that can

play a key role in decoupling energy and economic
growth assumes relevance. Energy efficiency can
also often come about at fairly low costs especially
when considered over the life cycle of alternative
competing options. In the transport sector, multiple
benefits such as lowering of air pollution and
congestion can come about simultaneously with
energy efficiency benefits that can be gained by
shifting away from private vehicles to buses and
trains, or from road based transport to rail based
freight movement. Therefore, in some sense, energy
efficiency is a complex measure that may often

Time series GHG Inventory, MtCO.e

2500

2000

o

|
1500 I
u.’N
o
Q 1000
s
500

-500

2000 2001 2002 2003 2004

MEnergy

Source: MoEF (BUR 1)

MIndustrial Process M Agriculture M Waste

2005 2006 2007 2008 2009 2010
M LULUCF





require a combination of technological and policy
interventions. At the same time, given the problem
of resource scarcity, the scope to reduce total
energy demands can go a long way in addressing
the problems of energy security and climate change
mitigation. Further, in an economy like India, where
finances are limited, prioritizing of policy measures
is critical for efficient allocation of scarce finances.

India is placed in a unique position in that it is at a
stage of development where it still needs to focus

on maintaining high economic growth, retaining

a significant share for manufacturing in terms of
structural share in the economy, and at the same
time needs to fuel this growth and infrastructure
development increasingly through a non-fossil fuel
supply base. Energy efficiency measures therefore are
likely to be able to bring in positive benefits in terms
of being able to contain the growth trajectory of final
energy demands at least to a certain extent.

India’s gross GHG emissions were 2.136 billion tonnes
CO, equivalent in 2010. Of this, the Energy sector
contributed about 71%, IPPU 8%, Agriculture 18%
and waste sector 3%. About 12% emissions were
offset by carbon sink action of forests and croplands,
such that net emissions were 1.884 billion tonnes CO,
equivalent. (MoEF, India First Biennial Update Report
to the UNFCCC, 2015).

Figure 1-1 clearly depicts that the energy sector
accounts for the largest share of GHG emissions
(around 77%). Making it important to examine

the potential to improve energy efficiencies and to
identify the main areas where these improvements

can be achieved.

The Indian Government has been proactive in
promoting measures such as star labelling and
adopting other market mechanisms for improving
energy efficiency in order to work towards greater
energy security and for achieving its carbon
mitigation goals. India’s Nationally Determined
Contributions submitted to the UNFCCC on October
2, 2015 emphasizes on energy efficiency as a key
measure to manage the power sector demand. Growth
in capacity in the power sector would be dependent
on the requirements in each end use sector and
energy efficiency could help curtail this demand at
lower costs. However, no recent analysis has been
undertaken specifically towards this end to study
the potential and cost of energy efficiency related
reduction for India.

It is against this background that this study has been
undertaken. A scenario based approach is used to
conduct a modeling based study to delineate the scope
of energy efficiency and its contribution to reduction
in emission intensity in India.

1.2 Objective & Scope

The objective of this study is to assess:

a) the potential of energy efficiency improvement
in India across various sectors & end-uses and
identify the sectors with higher potential for
energy efficiency

b) Identify the technological and policy options that
would facilitate in achieving energy efficiency
across sectors and

c) provide a broad understanding of the costs and
challenges associated with the adoption of the
alternative energy efficient technological options
until 2021/22 and 2031/32

The study looks at energy efficiency prospects
across the 5 end-use sectors, namely — Residential,
Agricultural, Commercial, Transport, and Industry.
Apart from this, we include the power sector as a
supply side sector. The scope would be analyzed

in each of these sectors using a scenarios based
approach to prioritize the key areas that indicate
energy efficiency potential.





2. Methodology

2.1 Approach & Methodology

For this study, we have used TERI’s existing energy
system model - the MARKAL (MARKket Allocation)
model, which has been developed over the years to
represent India’s national level energy system in
detail. This modeling framework (a dynamic linear
programming optimisation model) has been set up
at the national level for India in order to examine the
patterns of energy use and related environmental
impacts under various techno-economic scenarios.

A schematic of the MARKAL model is given in
Figure 2.1.

For this study in particular, the model database
extending from 2001-2051 has been updated to a
limited extent, mainly to better validate and align
the energy consumption across sectors especially for
the recent past years given the short time-frame of

this study. However, cost and technology data have
not been re-visited for this study. A GDP growth
rate of around 8.3% is assumed till 2030, and 7%
thereafter across the scenarios, keeping in line with
the Government’s aspiration of doubling per capita
incomes every decade.

Additionally, we have sought expert opinion &
judgement on the levels of efficiency improvement
potential and options across sectors in order to
delineate which end-use options lend themselves to
efficiency improvements and to incorporate insights
regarding the levels of improvements that can be
envisaged across technologies, processes and end-use
equipment over the next few decades. Secondary data
and information supplemented with discussions with
experts has helped to align and validate the model
results with realistic trends.

Figure 2-1: Schematic for working of the MARKAL model
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The envisaged potential is incorporated via 2
scenarios that are developed to reflect an Efficiency
scenario (EFF) vis-a-vis a Reference scenario (REF).
The Reference scenario (REF) considers energy
efficient technologies and processes to continue
being adopted based on past trends and/or at
constrained levels on account of higher upfront
costs, consumer choices etc. The Efficient scenario
(EFF) considers a higher level of penetration of
efficient options based on discussions with various
sector experts regarding plausible enhanced
penetration levels of these alternatives.

Additionally, in order to reflect the more recent
situation wherein India seems to have moved to a
situation of excess power generation capacity, we
have also conducted a sensitivity analysis to envisage
a situation wherein no new investment is envisaged
for coal based generation beyond 2021, and any
additional generation is based on renewable

sources only.

Accordingly, the report provides an understanding
of the energy use in each of the consuming end-use
sectors and the power generation sector under these
2 scenarios, thereby providing a glimpse of the scope
for energy efficiency improvements in these sectors.

The results are examined to provide insights into the
main end-use options that are most relevant from the
Energy Efficiency (EE) perspective across sectors, and
are also tabulated to a broad appreciation of where
the savings due to EE are expected to be large and
significant across the energy sector as a whole.

While the model is set up to provide an indication

of the incremental investment costs and the overall
system-wide costs, we do not provide an indication of
the cost in this report as some of the cost result were
not meaningful when randomly checked with expert.
This was firstly because all of the technological
profiles have not been updated for this exercise and
second because the costs are only a technology to

technology comparison and therefore often discounts
several transaction costs that may actually need to be
accounted for to achieve the efficiency benefits.

The report analyses each of the 5 energy consuming

sectors and the power sector in terms of discussing

the following for the periods 2021/22, 2031/32 and

2041/42" Overview of growth trends in each sector

along with a description of end-uses in the sector &

their final energy demands

e Anoverview of energy efficiency related policies
and plans in India

e Technological options available for energy
efficiency improvement in each end-use sector

e Energy efficiency potential across each sector and
end-use along with prioritization of major options

@ Scenarios of energy consumption based on
different penetration of energy efficiency options
based on policy or expected technological progress

The implications of the Green India Mission and of
land use, land use change and forestry (LULUCF)
related changes are beyond the scope of the current
study, since the aim of this project was restricted to
examining the potential of energy efficiency related
options only. Accordingly, the MARKAL model
framework used in the study also captures the energy
sector only.

Chapters 1 & 2 of the report provide the Introduction
& Broad Approach, Scope & Methodology adopted.
Chapter 3 provides a discussion of the end-uses/
subsectors within each of the energy consuming
sectors as considered in the model. It describes the
kinds of technologies and processes adopted in the
country. Chapter 4 lays out the assumptions taken
across the 2 scenarios and provides an idea of the broad
trends that various technologies are likely to follow.
Chapter 5 provides the results of the model from the 2
scenarios. Chapter 6 lays out the main conclusion and
broad recommendations of the study. The policies and
plans that have implications for energy efficiency are
included as an Appendix to the report.

"We have also provided results for 2041 as experts provided indication for change in share of alternatives over a longer time frame.





3. India’s Sector-wise
Energy & Technology
Profile

3.1 An Overview of India’s energy demand and supply

This section provides an overview of energy use
across the various energy consuming sectors over the
past decade to provide a background of the existing
patterns of consumption and growth. The analysis

is based on secondary data compiled from various
volumes of TEDDY (TERI Energy & Environment Data
Diary and Yearbook) to bring together a profile of
overall commercial energy use over the decade 2002-
2012 (Figure 3-1).

An analysis of energy use during this period indicates
that total energy consumption in India doubled

Figure 3-1: Total Energy Consumption by sectors
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during 2002-2012. The industry sector continued

to account for the largest shares (largely fuelled by
coal and lignite). The energy consumption in the
agriculture sector stayed more or less constant, while
energy consumption in all the other sectors has seen
more or less a steady growth.

In terms of supply of fuels, while renewable energy
forms are increasingly being adopted, coal, oil and
gas continue to account for the major share of the
country’s primary energy supply as indicated in
Figure 3-2.
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Figure 3-2: Primary Energy Supply
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Source: Ministry of Statistics and Programme Implementation
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3.2 Agriculture sector
3.2.1 Overview of the Agriculture Sector

The agriculture sector holds an important position
in India’s economy. It provides employment to
about 54% of the population and contributes around
13.9% to the GDP (MoA, 2015). According to the new
series of the National Income released by the CSO,
at 2011/12 prices, the share of agriculture in total
GDP was 18% in 2013/14 (MoF, 2015). Of the total
geographical area of India of 328.7 million hectares,
14.0.8 mha was net sown area and 195.2 mha was

the gross cropped area in 2011/12 (Land Use
Statistics, MoA).

Food security is an important aspect for India, and
despite the large area of the country, land area under
food grains has remained more or less stable being
124.7 Mha in 2011/12, 120.7 Mha in 2012/13, and
126.0 Mha in 2013/14 (MoA, 2015). Over the years,
the foodgrain production has increased significantly
from around 51 MT in 1950, to 257.13 MT in 2012/13
although it fell marginally to 252.68 MT in 2014/15
due to erratic rainfall. This indicates the dependence
of food production on rainfall, and the need for
enhanced access to irrigation sources. India’s gross
and net irrigated area were 91.5 Mha and 65.3 Mha

respectively with a cropping intensity of 138.7% in
the year 2011-12 (Land Use Statistics, MoA).

3.2.2 Energy end-use & technological
profile in the Agriculture Sector

The main fuels consumed in the agriculture sector
are diesel and electricity. While overall fuel use

has not increased very significantly in this sector,
there is a trend of higher replacement of diesel by
electricity in the later years of the decade considered
as reflected in Figure 3-3. There are also some
irregularities in the energy use in this sector in
certain years which may partly be due to pure
performance of the sector in that year and /or some
data irregularities. Minor amounts of natural gas,
light diesel oil and fuel oil are also reported as used
in the sector, but these are insignificant.

Energy demands in the agriculture sector are largely
those for land preparation and irrigation. Diesel

is largely used by land preparation machines like
tractors and power tillers and by diesel pumps used
for irrigation, while electricity is consumed by
electric pumps that are increasingly being used

for irrigation.





Power tillers and tractors are used for land

preparation and the choice is largely based on their
economic capacity determined by land holding and
access to adequate credit. Power tillers are becoming
popular in lowland flooded rice fields and hilly
terrains. Tractors with a horse power ranging between
21and 50 are generally used in land preparation;
higher horse power tractors are more conducive for
construction and transportation purposes. The sales
of tractors with engine power below 20 HP have been
very small in the past, and their share of the total
sales is currently insignificant.

With the increasing shift towards modern farming
methods, sale of tractors is increasing. However, a
number of factors such as cost, size of land holding
and soil type influence the choice of the size of
tractors. Since 2003, there has been a shift away from
the 21-30 HP segment towards the higher segments
as higher the HP, better the overall fuel efficiency.
However, high cost of the larger tractors and the low
average size of landholdings in India constrain the
utility of the larger tractors.

Figure 3-3: Agricultural Energy Consumption

In case of land preparation, the Reference and
Efficient scenario, therefore consider similar trends
in terms of the usage of land preparation equipment
and their efficiencies based on secondary data. The
model accordingly accounts for the total diesel
consumption from tractors and tillers based on
these parameters.

Water required for irrigation is a function of the
major crops grown, water requirement per crop, and
total area irrigated by tube wells and open wells, and
the energy used for pumping depends on the share of
diesel and electric pumps in use and their operational
parameters. Diesel pumps are most suitable in
shallow aquifers and are used in deeper aquifers only
to substitute for erratic electricity supply. Over time,
the number of diesel pumps has been reducing and
they are increasingly getting substituted by electric
pumps. Solar pumps have also been introduced in
some areas but are a very small number as of now
and have currently not been included in the analysis.
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3.3 Residential Sector

In the residential sector, while rural areas continue
to use a fair amount of traditional fuels like firewood,
crop residue and dung (mainly for cooking), in

the latter half of the decade, LPG and electricity

have seen an increase in their share replacing
kerosene and some part of the traditional fuel use.
Also, with improvement in living standards and
higher urbanization, shifts both in terms of fuels

and appliances used in the residential sector have
augmented the consumption of LPG and electricity.

The main end-uses in the residential sector include
lighting, space conditioning, and refrigeration in terms
of electricity related use, and cooking which accounts
for LPG, electricity, kerosene and traditional fuels
such as firewood, crop residue and dung in rural areas.

In case of lighting, while the GLS light bulbs

and tube-lights were the only electrical lighting
appliances in earlier periods, CFLs and more recently
LEDs have penetrated to a significant extent and are
following a rapid pace of replacing the conventional
bulbs. Moreover, as a larger share of the un-
electrified population is getting access to electricity,
it is envisaged that there would be a shift away

from kerosene based lighting to electricity through
efficient LEDs.

Figure 3-4: Residential Energy Consumption

Space conditioning considers the use of fans,

water coolers and air-conditioners. While there

is an increasing ownership of these appliances,

the efficiencies have also been improving as

a result of which the rate of increase in final

energy consumption has not been very sharp.
Technology progress as well as the supportive
policy environment is conducive to enabling large
efficiency gains in this particular end-use within the
residential sector.

While the efficiencies of other appliances such as
water heating geysers, room heaters etc. has also
been improving, the total energy consumption
by these end-uses is comparatively smaller and
therefore may not hold a large scope for energy
savings.

With regard to cooking as an end-use in the
residential sector, while the focus is on providing
access to clean cooking fuels and to that extent,

the use of LPG is expected to increase as it

replaces traditional fuels, there may be potential

for efficiency enhancement not only in terms of
improved LPG cook-stoves but also in terms of
moving to electricity based induction cook-stoves in
a big way.
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3.4 Commercial Sector

The commercial sector includes energy consumption
in shops, hotels, public and private institutions like
hospitals, schools etc. and public lighting and water
works. Accordingly, this sector largely consumes
electricity for most of the end-uses in this sector
apart from some liquid fuels such as LPG and
kerosene for cooking purposes.

The end-uses considered in the model for the
commercial sector include lighting, space-conditioning
and other electricity use apart from LPG based cooking.

Since the data on technological details of lighting
equipment, space-conditioning etc. for commercial
establishments is fairly varied and not well
documented, we account for the energy usage and
the potential for energy efficiency across various
segments of the commercial sector based on
discussions with sector experts, and using estimates
of floor space under different kinds of commercial
establishments.

Energy consumption in the commercial sector is
largely dominated by electricity, with some extent
of LPG, kerosene and natural gas that are used for
cooking purposes by hotels, dhabas etc. With growth
of offices, malls, hotels, hospitals, schools etc. the
commercial sector has seen a surge in electricity
demand over the period 2002-2012. Even though

it had a relatively small share in the past, kerosene
has gradually been replaced by LPG and while some
amount of natural gas has been reported in the later
periods, largely the cooking energy in the sector
continues to be based on LPG with other end-

uses relying on electricity as indicated in Figure
3-5. [t must be noted that some part of energy
consumption by the commercial sector (as defined
in our study), is often reflected as “other energy”
consumption in national energy balances, but is
not differentiated by fuel type. Therefore, energy
consumption as reflected in Figure 3-5 may
provide an underestimate of the commercial sector
energy consumption.

Figure 3-5: Energy Consumption in the Commercial sector
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3.5 Industry Sector

3.5.1 Current status & Overview of the
Industry sector

The industry sector plays a vital role in the Indian
economy due to its close linkage with the country’s
overall development. The industry sector is the largest
energy consumer, and the only end-use consumer

of coal and lignite other than the power generating
sector. While natural gas and fuel oil have had a small
and declining share of energy consumption in the
industry sector during 2002-2012, the consumption
of coal, electricity, diesel and other petroleum
products has consistently increased in magnitude
terms as indicated in Figure 3-6. The total energy
consumption has increased from around 81 mtoe in
2002/03 to around 170 mtoe in 2012/13.

The industry sector in India is highly diversified in
terms of the industrial sub-sectors, and consists of
a mix of large industries as well as several MSME
(Micro, Small and Medium Enterprises) sub-sectors.

The Iron & steel, cement, fertilizer, petrochemicals,
aluminium, chlor-alkali, pulp & paper, and textile
sectors are among the high energy consuming
large industrial sub-sectors. However, in addition

Figure 3-6: Industrial Energy Consumption

to the large industries, the MSME sub-sector is
an important component of the industry sector
due to noticeable contribution to the country’s
manufacturing output, exports and employment
opportunity it provides to large number of people.

Recognising that increasing energy efficiency is one of
the best options to contain the rising energy demand
without affecting growth, this has been given priority
by the policy makers in the country. The Energy
conservation Act, 2001 provides a legal mandate

for the implementation of the energy efficiency
initiatives through the institutional mechanism

of the Bureau of Energy Efficiency (BEE) and State
Designated Agencies (SDAs). The National Mission
on Enhanced Energy Efficiency (NMEEE), launched
in 2008 as one of the eight missions in the National
Action Plan for Climate Change, encompasses many
initiatives for enhancing energy efficiency. One of
the initiatives focusing on large industrial units is

the Perform, Achieve and Trade (PAT) mechanism.
This is a market based mechanism that mandates

the Specific Energy Consumption (SEC) reduction
targets to Designated Consumers (DCs) to achieve
mandatory reduction in energy consumption during
a period of three years or the first PAT cycle. The PAT

Industrial Energy Consumption (MTOE)
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scheme mandates the award of SEC (specific energy
consumption) reduction targets to DCs to achieve
mandatory reduction in energy use in the range of 2%
- 10% during a period of three years or the first PAT
cycle (BEE, 2012). The scheme is estimated to have
saved about 8 mtoe of energy by the end of its first
cycle (2012-2015). The second cycle of the scheme has
already begun.

Increased competition following liberalization, higher
energy prices and policy initiatives such as National
Manufacturing policy and Energy Conservation Act
etc. have also contributed in increasing the energy
efficiency of the Indian industrial sector. In fact,

since the late 1980s, the industry sector has recorded
greater energy efficiency improvements as compared
to any of the other sectors in India (World Bank 2011).
Some of the units in the energy intensive industrial
sub-sector like the fertiliser and cement sub-sectors
have adopted state-of-the- art technologies and are
competing with the world’s best plants in terms of
their energy performance. Most of the new capacity
additions in the industrial sector are already adopting
best available technologies and the existing units

are reinventing themselves to improve their energy
efficiency. In spite of this, there is a vast potential
that needs to be tapped to improve the performance
of industry sector in terms of energy consumption.
Moreover, compared to the large industry sub-sector,
which is organized, majority of the units in the MSME
sub-sector are unorganized and still use conventional
technologies and operating practices that are
inefficient and results in higher energy consumption.

Abrief highlight of the some of the energy-intensive
industrial sub-sectors is provided in the following
sections.

3.5.2 Iron and Steel

The steel sector contributes nearly 2% to the
country’s GDP and employs over 0.6 million people.
India is the third largest producer of crude steel and
largest producer of direct reduced iron (DRI)

or sponge iron in the world. The annual production
of iron and steel in India is around 90 million
tonnes and it consumes over 52 mtoe of energy
contributing about 6 percent of the National
Greenhouse Gas emission.

Crude steel is primarily made by two routes. The
primary producers use blast furnace and basic oxygen
furnace (BF-BOF) route. The BF-BOF route uses
raw materials such as iron ore, coal and limestone.
The process of steel making involves sinter plant,
blast furnace and BOF. Iron ore fines along with
blast furnace dust and fuel are sintered to specified
size in sinter plant. The sinter along with fluxing
agent and lump ore is fed into the blast furnace

as a feed material. The iron ore is reduced to iron

in BF to produce hot metal or pig iron. The iron is
then converted to steel in the BOF. The secondary
producers use DRI to make steel using electric arc
furnace (EAF) route or recycle steel in induction
furnaces. The molten metal from both the routes is
cast and/or rolled to produce coil, plate, sections

or bars.

Crude steel production has shown a sustained rise
since 2010-11 along with capacity. Accordingly, crude
steel production grew at a cumulative average growth
rate (CAGR) of 6.2% during the last five completed
years ending 2014-15.

The share of different processes adopted in crude
steel production in the country is given in Table

3-1. The share of electric route of steel making,
particularly the induction furnace route, which
accounted for 32 percent of total crude steel
production in the country during 2014-15 and 31
percent during April-December 2015-16, has emerged
as a key driver of crude steel production.

Energy consumption in the steel industry depends on
the process route adopted for steel production. The
specific energy consumption (SEC) of steel industries
in India is in the range of 6.0 to 8.0 Gcal/ tcs as
compared to 4.5 to 5.0 Geal/ tcs of world average.

The typical SEC for DRI-EAF based steel plants is in
the range of 4.5—5.50 Gcal/ tcs. The SECs have been
estimated assuming EAF/ induction furnace has a
charge-mix of 70% DRI and 30% steel scrap. DRI may
be from captive unit or purchased from market.

3.5.3 Cement
The cement industry occupies an important place in

the Indian economy because of its strong linkages to
other sectors such as construction, infrastructure,





Table 3-1 Percentage share of different process routes in crude steel production

PROCESS ROUTE PERCENTAGE SHARE
2010-11 2014-15 2015-16 (APR-DEC)*
Basic Oxygen Furnace (BOF) 43 42 44
Electric Arc Furnace (EAF) 24 26 25
Induction Furnace (IF) 33 32 31
Total 100 100
* Provisional
Source: JPC, Annual Report, Ministry of Steel 2015-16
Figure 3-7: Capacity and production trends in Indian cement industry
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coal and power. Cement is one of the most
technologically advanced industries in the country.
The modern Indian Cement plants are state-of- the
art plants and are comparable to the best in the
world. The cement industry comprises of 210 large
cement plants with an installed capacity of 350.00
million tonnes and more than 350 mini cement
plants with an estimated capacity of 11.10 million
tonnes per annum (DIPP 2016). There are a few
large cement plants owned by the Central and State
Governments. Large cement plants contribute about
97% to the total installed capacity. About 98% of the
installed capacity is in the private sector and balance
2% is in public sector. As the basic raw material

for cement production is limestone, the industry is
concentrated around the abundant limestone reserves
in the country.

Different types of cements produced by Indian cement
industry are:

o Ordinary Portland Cement (OPC)

e Portland Pozzolana Cement (PPC)

e Portland Slag Cement (PSC)

e Oil Well Cement

e Rapid Hardening Portland Cement
e Sulphate Resisting Portland Cement
e White Cement

The share of blended cements has been increasing and
about 70% of cement production was accounted by
blended cement in 2012. The share of other types of
special cements is negligible and normally counted in
OPC. The production of flyash based cement had gone
up from about 19% of the total cement production

in 1999 to over 67% by 2009. Presently, the cement





industry has been utilizing the maximum share of
flyash generated in the country.

Figure 3-7 indicates the trend in production and
capacity of the Indian cement industry.

The major manufacturing processes, technology
profile and specific energy consumption trends in
Indian cement sector are discussed in this section.
Cement manufacturing is generally done through one
of the four processes:

i. Wet process

ii. Semi-dry process

iii. Semi-wet process

iv. Dry process

Wet process technology accounted for 94% of total
installed capacity in the year 1960 and came down

to about 61% by 1980, and has been reduced to just
about 1% today. The total share of cement production
capacities by modern efficient dry process technology
accounts for about 99%.

Indian cement plants are characterized by wide
variations in terms of vintage, capacity, product-
mix, technology adoption and level of technology
up-gradation. This has resulted in wide variations in
SEC level of various cement plants. The dry process
technology with 6-stage preheater and pre-calciner
is highly energy efficient having an average specific
thermal energy consumption of 726 kcal/kg clinker
and specific electrical energy consumption of 78 kWh/
tonne cement. The average SECs of Indian cement
industries adopting different processes are given in
Table 3-2.

3.5.4 Fertiliser

The chemical fertilizers provide essential plant
nutrients for higher crop yields. They are the major
sources of primary and secondary nutrients. The
sources of nitrogen are straight nitrogen fertilizers
and complex fertilizers. Urea contains 46% Nitrogen
(N) and accounts for almost 84% of the total nitrogen
application in the country. India is the 3rd largest
producer and 2nd largest consumer of fertilizers in
the World. There are 156 fertilizer plants in operation
in the country. This includes 30 urea plants,

19 complex fertilizers plants, 95 single super
phosphate (SSP) plants, 10 ammonium sulphate
plants, 1 calcium ammonium nitrate plant and
1ammonium chloride plant.

The total installed capacity of fertilizers in the
country was 48.5 million tonne in the year 2014, with
urea accounting for 48% of total installed capacity of
fertilizer plants.

Natural gas and Naphtha are used as fuel and
feedstock in Indian fertilizer industries. Fertilizer
units using heavy oil have generally switched over to
NG and coal based units have been shut down. In case
of NG based ammonia plants, about 70% of the energy
is used as feedstock and 30% is used as fuel.

As a result of the energy conservation efforts of the
industry over the years and addition of capacity
through more efficient plants, the weighted average
energy consumption of ammonia plants in the
country was reduced from 12.48 Gcal/ t of ammonia
in 1987-88 to 8.49 Gcal/ t of ammonia in 2013-14,

11 [SJEEPAN  Average SECs of different technologies in Indian cement industries

PROCESS

Wet process
Semi-dry process
Dry process

Source: Data analysis by NCCBM, 2014

SEC-THERMAL (KCAL/KG SEC-ELECTRICAL (KWH/
CLINKER) TONNE CEMENT)
1300 115
900 110
670-900 67-102





Table 3-3

Feedstock-wise SEC of ammonia plants

FEEDSTOCK PRODUCTION
(MILLION TONNES)
Natural gas 13.42
Naphtha 0.65
Overall 14.07

Source: Database, FAI - New Delhi

showing an improvement of about 32% in energy
efficiency of ammonia production. The feedstock
pattern of the ammonia plants has undergone
tremendous change since last one decade and most
of the ammonia capacity has converted to energy
efficient NG feedstock based process. Table 3-3 gives
feedstock-wise SEC of ammonia plants during
2013-14.

3.5.5 Pulp and Paper

Paper industry in India is one of the oldest

industries having bearing on socio-economic
development of the country. There are 813 number
of paper mills in India producing nearly 14.99
million tonnes paper, paper board and newsprint
per annum. This accounts for about 3.7% of the
world’s production of paper. The industry provides
employment to more than 0.5 million people directly
and 1.5 million people indirectly.

The paper industry is diverse due to a variety of
raw materials, products and technologies used. The
industry can be categorized based on its use of raw
material as it determines the basic structure and
layout of fibre line & major processes by type of raw
material. The paper industry is highly fragmented
with varying sizes ranging from 10 tons per day

SHARE IN WEIGHTED AVERAGE SEC
PRODUCTION (%) (GCAL/T AMMONIA)
95.4 8.42
4.6 9.80
100 8.49

(tpd) to 1500 tpd. There are 31 large mills based on
woody raw materials (Eucalyptus, Casurina, Subabul
etc.) having capacities ranging from 300 to 1500

tpd contributing to 26% of the total production.

The remaining 74% of the production comes from
recycled waste paper and agro residue based mills.

Most of the paper mills in the country are in existence
for along time and hence present technologies that
fall in wide spectrum ranging from rather obsolete

to the most modern technologies. The pulp and

paper industry is highly energy intensive. Energy
cost accounts for about 16-25 per cent of the cost

of production of paper. Pulp production and paper
drying consume the maximum amount of energy.

Depending on consumption level, the variability
among the paper mill and the comparison with best
India / international mills is presented in Table 3-4.

3.5.6 Aluminium industry

The per capita® consumption of aluminium in India
is 1.4 kg which is very low as against a world average
of 8 kg. The consumption pattern of aluminium
shows electricity sector accounts for about 48% of
total energy consumption in the country in 2012
(Table 3-5).

11 (SRR 8N Energy consumption of wood based industry

Wood based Energy, GJ/t
Capacity, t/d
Agro based Energy, GJ/t
Capacity, t/d
RCF based Energy, GJ/t
Capacity, t/d

RANGE INDIAN BEST /

INTERNATIONAL

25-45 18

<250 to >500 >500
35-50 25

100 - 300 400

18 -25 10-15

27 -100 >1000

2http://mines.nic.in/writereaddata/UploadFile/NALCO_PDAC_2014.pdf





Table 3-5

Aluminum consumption pattern in India

CATEGORY SHARE (%)
Electricity 48
Transport 15
Construction 13
Consumer durables 7
Machinery & equipment 7
Packaging 4
Others 7

Source: http://mines.nic.in/writereaddata/UploadFile/NALCO_PDAC_2014.pdf

Production of primary aluminium

Bauxite is the raw material used for producing
aluminium metal. The basic production processes
involves (1) refining of bauxite to produce alumina using
Bayer process for alumina refining and (2) smelting
to produce aluminium metal using Hall-Heroult
process. On an average, about one tonne of alumina is
produced from three tonne of bauxite; about one tonne
of aluminium is produced from two tonnes of alumina.
The total estimated reserves3 of bauxite in India is
593 million tonne (mt) of which Odisha and Andhra
Pradesh account for more than 90% of metallurgical
grade resources. There are four major producers of
primary aluminium in the country. The production

of aluminium by primary aluminium producers from
2012/13 to 2015/16 is provided in Table 3-6.

11 (SReEVAN  Specific energy consumption for 2014
LOCATION SEC (KWHAC/TONNE)
North America 14,870
South America 15,038
Europe 15,513

Asia (ex. China) 14,714
China 13,596

GCC 14,889
Africa 14,569
Oceania 14,770
World average 14,289

Source: http://www.world-aluminium.org/statistics/primary-aluminium-smelting-
energy-intensity/

during 2014-15. The SEC of aluminium smelters
for different countries shows it is lowest for China
(13,596 KWhAC/tonne) against a world average of
14,289 KWhAC/tonne (Table 3-7).

Aluminium is highly recyclable and it has been
estimated that over 70% of total aluminium produced
till date is still being used. Aluminium recycling
process consumes about 5% of energy required to
produce primary aluminium. Apart from primary
producers, there are a large number of industries

in the unorganised sector involved in aluminium
recycling. There is only one large-scale aluminium
recycling unit of Hindalco located in Taloja with a
capacity of 25,000 tonne per annum (tpa).

118 [SFeEFA  Production of aluminum by primary aluminum producers

NAME OF THE ALUMINIUM PRODUCTION (IN TONNES)
COMPANY 2012/13 2013/14 2014/15 2015/16
(April-December)
NALCO 403 384 316 492 327070 275 771
Hindalco 547 416 618 286 835 896 827 777
Vedanta Group 773 946 795 355 883 590 698 623
Total 1724746 1730133 2 046 556 1802171

Source: MoM (2016)

3Indian Minerals Yearbook 2014 (Part-Il: Metals & Alloys), Ministry of Mines / Annual Report Ministry of Mines, 2014-15

Aluminium smelter and alumina refinery are the 3.5.7 Brick industry

two major energy consuming centres in primary

Brick making is one of the prominent industry
sub sectors accounting for significant energy

consumption. Brick kilns are generally located in

aluminium manufacturing. The “specific energy
consumption” (SEC) of Jharsuguda smelter of
Vedanta group was reported to be 14,858 kWh/tonne





Figure 3-8: Schematic of brick manufacturing process

clusters that are spread throughout the country. The
industry is seasonal and generally operates during
November to June during the year (avoiding rainy
season). It is also labour intensive and typically
characterised by use of inefficient manufacturing
methods /technologies and so far the industry has
witnessed limited level of mechanisation.

Brick manufacturing being an un-organised activity,
the industry specific parameters like size, production,
energy consumption, turnover etc. are not readily
available for the sector. A national level study
undertaken by TERI during 2000-01 had estimated
about 90,000 brick kilns in the country producing 144
billion bricks annually using 24 million tonnes of coal
and 3 million tonnes of biomass. A similar study was
undertaken by TERI during 2013-15 and the estimated
that 220 — 280 billion bricks were produced annually
by 190,000-280,000 brick kilns using 29 — 35 million
tonnes of coal and 12 — 16 million tonnes of biomass.

The basic raw material for brick making is clay and
the fuel used is coal and Biomass. Bull’s Trench
Kilns (BTKs) and clamp kiln are the main brick

A Clay Green brick : Firing and
Clay Winning = Preparation o Moulding »( Drying = Cooling
\ A

Unloading

and storage

firing technologies used for firing of bricks in the
country. Use of BTK is more common in northern
and eastern part apart from small pockets in
central, western and southern India. The clamp kiln
technology is prevalent in southern, central and
western part of the country. Almost entire brick
production in the country is in the form of solid
bricks using top soil from the nearby agricultural
fields. Figure 3-8 shows a schematic of the
manufacturing process for bricks.

Table 3-8 shows the specific energy consumption of
different brick firing technologies.

11 (SRR Specific Energy Consumption of
different brick firing technologies

TYPE OF BRICK FIRING SEC (MJ/ KG-FIRED

TECHNOLOGY BRICK)

Clamp kiln 1.5-3.5%
Fixed chimney BTK 0.95 - 1.82*
VSBK 0.8-1.2#
Zig-zag kiln 0.91-1.15@
Down-draft 1.78 - 3.14*

* Field monitoring by TERI and PSCST
# Field monitoring by TERI
@ Field monitoring by PSCST

3.6 Transport sector

The transport sector is the second largest and

the fastest growing sector in terms of energy
consumption after industry. The sector has seen a
three-fold increase in energy consumption in the
last one decade from about 34 mtoe in 2001 (TERI,
2006) to about 86 mtoe in 2011 (TERI, 2015). Rate
of growth of energy consumption, 18% annually, in

the last decade has been higher than in any of the
previous decades, with the largest increase coming
from road based mobility.

The transport sector accounts for the second largest
share of the sector in country’s energy consumption
and the rapid increase in energy demand, it is





imminent that any set of measures identified to
reduce the rate of growth of energy demand in the
country, will have to include and target transport
sector. The objectives of improved energy efficiency
in the country cannot be realised without significant
contribution from the transport sector. This is

all the more important given that nearly 98% of

the energy needs of transportation sector are met
through petroleum products, and almost half of the
total consumption of petroleum products in India
occurs on account of transport activities. Given

that India has been importing almost 80% of its
petroleum requirement, improved energy efficiency
in transport sector will also have an important role
in terms of addressing the energy security issues and
reducing the import bill for the country. Also, given
the heavy dependence of the sector on fossil energy,
transport is critical from the perspective of reduction
of GHG emissions.

The sector was the second largest contributor to CO,
equivalent emission (CO,e) in 2007 and generated
142 MtCO,e (MOEF, 2010). The Government of

India recognizes the critical role of transport in the

Figure 3-9: Transport Energy Consumption

climate mitigation strategies for the economy; the
National Action Plan on Climate Change lays down
several strategies to reduce CO, emissions, both
from the intra and inter-city passenger and freight
transport. The Government of India also constituted
a dedicated Working Group/Technical Committee to
chart out ways for low carbon growth of the sector,
the inputs of which were fed into the 12th Five Year
Plan outlay for transport sector.

The transport sector is largely dependent on
petroleum products, with high speed diesel
accounting for the largest share followed by motor
gasoline (petrol). Aviation turbine fuel (ATF)
consumption by the aviation industry has also been
increasing over the years with growth in air based
traffic. Natural gas and electricity consumption

is relatively minor thus far as reflected in Figure
3-9, but given that one of the most important
levers for decarbonisation of the transport sector
necessitates shifting away from petroleum products
to electricity based movement, technology and policy
developments in this sector may need to bring in
significant changes in future.
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3.7 Power Sector

The installed power generation capacity in India has
increased by one-half in the period 2003-13. The
largest growth was observed in renewables followed
by coal by a fairly large margin. In 2003, the share
of renewables in total capacity was only 3%, which
increased to around 12% by 2013. Accordingly,

while the share of coal based capacity did not
decrease significantly (since coal based capacity also
increased in magnitude terms during this period),
shares of gas and hydro based capacities reflected a
decline in 2013 as compared to 2003 (Figure 3-10).

Figure 3-10:

Distribution of Installed Capacity in 2003
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\_ Energy 3%
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I Renewable Energy 3% " Gas 11%

Coal based power generation has been largely based
on the sub critical generation technology in the

past, but now all new coal based power plant are
being based on super critical technology with higher
efficiency. Simultaneously, R&M of coal based power
plant and retirement of inefficient plant is likely to
increase the overall efficiency of this stock of power
plants. On the T&D side, plans to decrease the losses
are also under way.

Distribution of Installed Capacity in 2013

Renewable
Energy 12%
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Diesel 1%

Gas 9%

¥ Coal 58% M Hydro 18% M Diesel 1% M Nuclear 2%
I Renewable Energy 12% [ Gas 9%





/.. Scenario-based
Analysis of Scope of
Energy Efficiency

This chapter discusses energy use across 2 scenarios
developed for purposes of this study in particular.

The Reference scenario (REF) considers energy
efficient technologies and processes to continue being
adopted based on past trends and/or at constrained
levels on account of higher upfront costs, consumer
choices etc. The Efficient scenario (EFF) considers a
higher level of penetration of efficient options based
on discussions with various sector experts regarding

plausible enhanced penetration levels of these
alternatives.

Additionally, in order to reflect the current
situation of over-capacity in the power sector,
we conduct a sensitivity analysis for the power
sector to envisage the renewable capacity
requirements if no new additional coal based
capacity were to be envisaged.

4.1 Agriculture Sector

Energy consumption in the agriculture sector is on
account of diesel use in land preparation equipment
and both diesel and electricity use in pumps used

for irrigation. The energy consumption in the
agriculture sector is expected to increase from
around 22.92 mtoe to 33.88 mtoe during 2011 to

2041 in the REF scenario. In the EFF scenario, it
increases to 27.48 mtoe during the same time period.
Irrigation accounts for around 70% of the energy use
in this sector.

While tractors and land tillers are the energy
consuming technologies used for land preparation
and efficiencies of these equipment have been
improving in general, there is large variation in
the size and capacity of the equipment used which
is contingent on a number of factors such as land
holding sizes, renting of tractors etc. For this
reason we have not accounted for energy efficiency
separately for this end use.

In case of irrigation, there seems to be significant
potential for end-use efficiency improvement both
by technological change and better management
practices. Accordingly we consider existing and
efficient diesel and electric pumpsets across the two
scenarios to establish the energy saving potential in
this end use.

It is assumed that in the efficient scenario the diesel
pumps will be increasingly replaced by electric
pumps. Furthermore, in each of the two pumps, it is
assumed that the more efficient pumps will dominate
the market. It is expected that the efficient variants
will have a share of around 18% in 2021, 31% in 2031
and 51% in 2041.

The efficiency of a standard diesel pump is assumed
at around 1.11bcm/PJ, while for the efficient diesel
pumpset it is around 2.17bcm/PJ. The same for the
standard electric pumpset is 1.21bcm/PJ and for its
efficient counterpart is 2.84bcm/PJ.





4.2 Residential Sector

It is assumed that the households will move to

the more efficient variants of the technologies for
space conditioning. Air conditioners, coolers and
ceiling fans are expected to increase efficiency by
71%, 22% and 17% respectively. In the REF scenario
penetration of efficient appliances is assumed to be
19% by 2021, 29% by 2031 and 40% by 2041 where as
in the EFF scenario the same are assumed to be 25%,
49% and 73% respectively.

In the lighting end-use, it is assumed that the LEDs
will have a higher penetration in both rural and
urban areas. CFLs will decline gradually while the
FTLs will die out by 2020-21. LEDs are expected

to have a penetration of around 60% in both rural
and urban areas by 2041 in the EFF scenario. The
efficiency improvement of refrigerators is assumed

to increase by 17% while an average increase of
around 6% is assumed for efficiency of other
appliances. For purposes of this study we have not
made any distinction in the cooking technologies
across the two scenarios. However, there may be
potential for some efficiency gains in this end-use
as well.

Given the short duration of the project, while the
study does not detail out initiatives like

the ECBC in buildings explicitly due to the
complexity in capturing the varied and
disaggregated data, we assume an aggressive
improvement in space conditioning

efficiencies to partly reflect efficiency gains due to
passive building design improvements

over time.

4.3 Commercial Sector

The energy consumption in the commercial sector
reflects an increase from 18 mtoe in 2011 to 191

mtoe in 2041 in the REF scenario as against 156

mtoe for 2041 in the EFF scenario. Growth in energy
requirement in the commercial sector is expected

to increase dramatically as malls replace traditional
shopping centres and offices and other commercial
buildings become centrally air conditioned
complexes. The commercial buildings are segregated
into five subcategories in the model viz. educational
buildings, hotels, hospitals, shopping malls,

shops and offices. The energy consumption of the
commercial buildings holds the largest share in this
sector, ranging between 32% and 46% in this period.

In the REF scenario, it is assumed that mostly

the commercial buildings will be conventionally
constructed while in the efficient scenario, a

higher penetration of energy efficient buildings is
expected across all the buildings categories. A typical
GRIHA rated building is more efficient in terms

of the energy consumption than its conventional
counterpart.

In the EFF scenario we assume that the penetration
of efficient (GRIHA rated) buildings increases to
around 70 — 80% share by 2041 in most categories
as compared to shares of around 20% in the REF
scenario.





4.4 Industry Sector

Demands across the industry sub-sectors are
estimated based on expected economic growth in the
future and following saturation curves that are in
line with those in other countries that have followed
similar development paths. Also, policies such as
“Make in India” are expected to provide an impetus
to the manufacturing sector. Accordingly, energy
requirements in the industry sector continue to hold
a large share of total energy requirements.

The industry sector however has significant potential
for energy efficiency distributed across various
sub-sectors. Accordingly we have tried to detail

the important sub-sectors to the extent possible
given the limited time. The assumptions considered
in each sub-sectors are discussed in the following
sections:

Iron & Steel:

The iron & steel industry is one of the largest energy
consuming industries, its share ranging from 22% to
27%. In 2011, it consumed 40 mtoe of energy which
increased to 80 mtoe in 2021 149 mtoe in 2031 and
232 mtoe in 2041 in the REF scenario while in the
EFF scenario it consumed 79 mtoe, 122 mtoe and 187
mtoe in 2021, 2031 and 2041 respectively. The major
processes of steel production include BF-BOF route,
Scrap based route and DRI-EAF route. Of these, scrap
based process is the most efficient. The assumed SEC
for the standard BF-BOF route is 6.53Gcal/tonne. The
efficient process however improves its SEC to 5Gcal/
tonnes post 2031. The standard DRI based processes
have SEC of 5.9Gcal/tonne while their efficient
counterparts have SEC of 4.9Gcal/tonne post 2031.

It is further assumed that the BF-BOF process will
be the major steel producing technology. The share
of scrap based steel production is assumed to be
constant at 24.2%.

Cement:

Cement consumes 8% to 10% of the total industrial
energy. In 2011 it consumed 14mtoe which increases
to 52 mtoe and 75 mtoe in 2031 and 2041 respectively
in REF scenario. In the EFF scenario however, it
consumes 51 mtoe and 73 mtoe.

The cement production in India is done by dry
processes only, with nearly all the wet and semi-wet
plants having been closed down over the last couple
of decades. The dry process can be 4-stage, 5-stage
or 6-stage process to produce OPC, PPC and PSC. An
average SEC of around 660 kcal/kg is assumed for
the cement processes. It is assumed that a constant
share of 24% will be maintained for OPC in the long
run and that of PSC will be 11%.

Fertilisers:

The fertiliser industry consumes between 2% to 5%
of the total industrial energy. In the REF scenario its
consumption was 14.23 mtoe in 2021, 19 mtoe in 2031
and 24 mtoe in 2041 while in the EFF scenario, it is
14.16 mtoe, 18 mtoe and 21 mtoe respectively in the

3 years. The nitrogenous fertiliser plants use mainly
three fuels viz. natural gas, naphtha and fuel oil of
which the gas based plant is the most efficient.

In the REF scenario, the efficiency of the standard
fertiliser plants remains constant across 2016 to 2041.
Two more efficient variants of this plant are considered
in the model as well whose efficiencies improve 1.13
and 1.2 times between 2016 and 2041. In the REF
scenario, a bulk of the production of nitrogenous
fertilisers comes from the standard plants run by
natural gas, with a share of 64% in 2021 and 36% in
2041. However, in the EFF scenario, this process gives
way to the most efficient natural gas fertiliser plants
such that 69% of the output comes from it.

Paper & Pulp:

Paper and pulp industry is a small segment in the
industrial sector with an energy consumption of
around 1% to 2% of the total industrial energy. It is
expected to consume 6 mtoe, 7 mtoe and 9 mtoe in
2021, 2031 and 2041 in REF scenarios and 5 mtoe, 6
mtoe and 7 mtoe in the EFF scenario.

Paper is produced mainly by three technologies -
agro-based, forest-based and waste based. Waste
based paper production technology is the most
efficient technology of the three while agro based
is the least efficient. Within each technology,
there are standard processes and their efficient





counterparts as well. In the REF scenario, the bulk of
the production comes from non-efficient processes,
in the EFF scenario, a larger output is catered by the

more efficient processes.

The average efficiency of all the technologies
considered in the model is 0.061Mt/P] which ranges
from a low of 0.0296 Mt/P] to 0.1155 Mt/PJ]. The
efficient scenario (EFF) assumes a higher share of
waste based paper. It increases from 47% in 2011

to 61.38% in 2041 while in the REF scenario it is
assumed to remain constant at 47%. The share of
agro-based paper is assumed to remain same across
both the scenarios. This share falls down from 22%
in 2011 to around 16% in 2041.

Aluminium:

The aluminium industry consumed 3 mtoe in 2011.
In the REF scenario its consumption increases to 6
mtoe, 10 mtoe and 14 mtoe in 2021, 2031 and 2041
while in the EFF scenario it consumes 5 mtoe, 9 mtoe
and 13 mtoe respectively for 2021, 2031 and 2041.
Aluminium production constitutes of extraction of
alumina from bauxite and final aluminium from
alumina through Bayer's process and prebaked
process respectively. Soderberg process is another
process for aluminium extraction from alumina but
this process is gradually dying out.

In the efficient scenario, the extraction process
shifts to the more efficient technologies while in
the reference scenario, the standard processes are
assumed to continue. The SEC of the processes
ranges from around 13.60kwh/kg to 14.86kwh/kg
between 2016 and 2031.

Bricks:
The bricks industry consumes 5% to 15% of the total
industrial energy and is largely dependent on coal and

biomass for its energy requirements. It is expected to
consume 31, 36 and 42 mtoe in 2021, 2031 and 2041
respectively in the REF scenario while in the EFF
scenario these numbers decrease to 30, 34 and 38
mtoe.

The average SEC of the brick technologies is 1.6 MJ/
kg. However, the range of efficiency can vary from
2.5MJ/kg — 1.10M]/kg based on discussions with
experts. Therefore, significant scope for improving
efficiencies further exists in this sub sector.

SME & Other Industries:

This set of industries include apart from small and
medium enterprises, all the other industries not
covered in the above subsections. As per the Report of
the 4th All India Census of MSMESs, these enterprises
employed about 9.31 million people in the registered
sector and 40.9 million people in the unregistered
sector in 2006-07. Among the registered sector
units, around 67% of the MSMEs were involved in
manufacturing, 16% in repair and maintenance and
17% in providing services. In the unregistered units,
53% were involved in manufacturing, 6% in repair
and maintenance and 41% in providing services.
Among the sources of fuel, electricity is the largest
energy source used by this group of industries. The
sector accounts for roughly 40% of total energy
consumption.

In the REF scenario, this group consumed 60 mtoe
in 2011 which steadily rises to 183 mtoe, 355 mtoe
and 516 mtoe in 2021, 2031 and 2041 respectively. In
the EFF scenario, the same consumptions fell to 182
mtoe, 348 mtoe and 500 mtoe. In the REF scenario
the efficiency of the process is assumed to linearly
increase from 2011 to 2041 by around 1.11 times
whereas in EFF scenario it increases 1.24 times over
the given period.





4.5 Transport Sector

In the transport sector, efficiency improvements are
expected on account of shift of freight movement
from roadways to railways, increased penetration of
electric locomotives, increased share of electric two-
wheelers in road transportation, etc. in the

EFF scenario.

It is assumed that while in the REF scenario the share
of EVs in road bpkms will increase from 0.9% in 2011
to 35% in 2041, the same will increase to 47% in the
EFF scenario in 2041. The assumed efficiency for the
EVs is around 18bpkm/PJ in the REF scenario and
around 24bpkm/P]J in the EFF scenario.

Since the intent of this study was to focus on energy
efficiency options rather than fuel switching, the
report considers an uptake of EVs only to a limited
extent to account for past trends in the REF scenario

and undertake a very moderate increase in the EFF
scenario.

In the EFF scenario, the vehicular efficiencies of
various other modes are also assumed to improve
more rapidly than in the REF scenario.

It is expected that share of railways in freight
movement will decrease from 39% in 2011 to around
27% in 2041 in the REF scenario and to around 30%

in EFF scenario. The share of electric traction in rail
freight movement is assumed to increase from around
65% in 2011 to 72.0% in 2041 in the EFF scenario
while it is assumed to go up to only 70% in the REF
scenario. Similarly, in case of passenger traction, the
share of electric locomotives is assumed to increase to
around 58% in REF scenario and 60% in EFF scenario
from 50% in 2011.

4.6 Power Sector

In the power sector, the EFF scenario considers 2
major changes vis-a-vis the REF scenario. The level
of improvements in T&D efficiency is considered to
be higher in the EFF scenario over time. T&D losses
are assumed to decrease to about 18% in the REF
scenario, while the EFF scenario considers this to
decrease to 15% by the end of the period.

Secondly, the improvements in coal based power
generation technologies is more rapid and much
higher in the EFF scenario as compared to that in the
REF scenario.





5. Results

The overall results of this study indicate that
energy efficiency can play a significant role in
India’s energy transition story. The total primary
energy requirement in the Reference scenario and
the Efficiency scenario are shown in Figure 5-1.
As indicated, energy savings of around 5%-12%
are possible over the period 2021-2041. In energy
terms, the EFF scenario can achieve a reduction of
around 49 mtoe in 2021, 174 mtoe in 2031 and 338
mtoe in 2041 respectively.

Figure 5-2 shows the total sectoral energy
consumption from 2006 to 2041. The energy
saving potential for each of the sectors is discussed
subsequently in the report.

Figure 5-1: Total Primary Energy Requirement

The corresponding CO, emission levels in the 2
scenarios are indicated in Figure 5-3. By 2021,
energy efficiency as envisaged in the EFF scenario
can bring in a CO, emission saving of about 187
MT in 2021, 626 MT in 2031 and 1029 MT in 2041
respectively.

Based on the analysis of the 2 scenarios, we also
observe that by 2021, the emissions intensity as
compared to 2006 levels, decreases by 21% in the
REF scenario and 26% in the EFF scenario. By 2031,
the REF scenario is able to achieve only the lower
end of the NDC target of 33% emission intensity
reduction, but the EFF scenario is able to achieve
around 41% reduction, clearly indicating the
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Figure 5-2: Total Energy Consumption by sectors (mtoe)
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positive role that a push to energy efficiency can depend on how the profiles of growth and
provide at the overall energy sector level. mitigation across various sectors and various
GHG gases pan out over time. However, given
India’s NDC target related to emission intensity that both CO2 emissions and the energy sector

reduction is for all GHGs and would accordingly are major Study on Energy Efficiency Potential in





India contributors to overall GHG emissions [the
share of energy related GHG emissions in total
GHG emissions is 71% and the share of CO2 from
energy in total GHG emissions is 67%], in a partial
analysis of only efficiency improvements related
to the energy sector (as in case of this study), some
tracking in magnitude terms does help to visualize
the effect of the mitigation options considered and
to examine their relative contribution.

Therefore, while the study clearly indicates that
energy efficiency has a key role to play in moving
towards India’s NDC objectives, it must be noted,
that this does not imply that energy efficiency

5.1 Sectoral results

5.1.1 Agriculture sector

In the agriculture sector, savings through energy
efficiency improvements can be brought about
majorly in the irrigation end-use sector. By 2021,
2031 and 2041 approximately 1 mtoe, 4 mtoe and

6 mtoe respectively can be saved due to efficiency
improvements in this end-use across the 2 scenarios.
This accounts for nearly 4% - 19% savings during
this time period.

Figure 5-4: Energy use in Agriculture by End-Use

alone can meet India’s NDC targets. Also, since

the study considers full achievement of energy
efficiency possibilities across some of the end-
uses, in a sense it presents the maximum CO2
emission intensity reduction by 2030 due to energy
efficiency in these sectors.

It must be pointed out that any cost analysis

will however need a more careful scrutiny and

a deep dive into costs of alternatives, since cost
data has not been updated systematically in the
database and while sector experts have pointed out
discrepancies in some costs, actual numbers could
not be shared in the short time frame of this study.

The energy usage across end-uses and technologies
is shown in Figure 5-4. Across the 2 scenarios,

we can see the energy savings due to efficiency
improvements mainly by moving to efficient electric
pumps for irrigation.

These savings are expected to accrue not only from
the shift of diesel to electric pump-sets, but also
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Figure 5-5: Energy Use by End-Use in Agriculture Sector
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from the gradual increase in efficiencies of pump- improving their efficiencies in the past continuously,
sets (technical and managerial), wherein policies to and this is partly already reflected in the REF scenario
reflect the true electricity prices could also bring in as well, by 2041, another 10% energy saving potential
significant efficiencies. is envisaged. These energy efficiency savings are
largely attributed to efficiency improvements in space
5.1.2 Residential sector conditioning and lighting in the residential sector.

In the residential sector, the main end-uses in which As indicated in the figure above, while space
energy efficiency seems to have a significant potential  conditioning and lighting are expected to bring in
is space conditioning and lighting. Although the further energy savings, a significant proportion of
appliances in the residential sector have already been energy use in the residential sector is on account

Figure 5-6: Energy Use in Residential Sector
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Figure 5-7: Residential energy consumption [REF vs EFF scenarios]
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of cooking as well apart from other electricity
based appliances. In fact, with the recent policies

& measures providing a thrust to cleaner modern
cooking fuels, while issues related with indoor air
pollution would get partly addressed, the level of
CO, emissions due to increased usage of LPG (which
is a fossil fuel) would also rise. Therefore, while the
current study does not include a deep dive into the
scope for induction stoves, it may be worthwhile in
future to look deeper into energy efficiency potential
within the cooking end-use sector.

Further, while not explicitly captured as an end-use

Figure 5-8: Energy use in Commercial Buildings
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could also have significant saving potential.
5.1.3 Commercial sector

The commercial sector indicates a significant
potential for energy efficiency, ranging from about
7% in 2021, 15% in 2031 and 18% by 2041 in the

EFF scenario as compared to the REF scenario.

By 2021, 2031 and 2041 around 3 mtoe, 13 mtoe

and 34 mtoe respectively could be saved between
the two scenarios. These savings could accrue by
energy efficiency in commercial buildings as well as
efficiency improvements in end-uses such as street
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lighting. However, improvements through building

efficiency seem to be the largest component. Further,
the potential of energy efficiency in buildings seems
to be the largest in the category of shops and malls,
followed by offices and then hotel buildings as
indicated in Figure 5-8.

5.1.4 Industry sector

The key large energy-intensive industry sub-

sectors that indicate a potential for energy efficiency
improvements include the iron & steel sector, followed
by the bricks, cement and aluminium sectors. While
these key energy intensive sub-sectors account for
around 50% of the energy use of the sector in our
model, the other industries including the MSMEs
account for a significantly large share of energy use

Figure 5-9: Energy Use in Industrial Sector

of this sector, and use a variety of fuels, processes and
technologies of different vintages and efficiencies.

By 2021, 2031 and 2041, savings of 1%, 6% and 8% can
be achieved in the industry sector in the EFF scenario
as compared to the REF scenario.

As indicated in Figure 5-10, the scope for energy
efficiency is largest in the iron and steel sub-sector
(about 27 mtoe by 2031 itself and 45 by 2041),
followed by the bricks sector (with savings of around
2 mtoe in 2031 and 4 mtoe by 2041).

Even though we adopt a conservative view of the
potential for energy efficiency improvements across
the dispersed SMEs, this category also indicates a
significantly large potential for achieving savings via
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EE (approximately 7 mtoe by 2031 & 15 mtoe by 2041).

5.1.5 Transport sector

In the transport sector, efficiency improvements are
expected to accrue on account of shifts from road to
rail based movement, improvement in efficiencies
of road based vehicles as well as improvements of
efficiencies in the aviation sector.

The transport sector indicates a saving of around 37
Mtoe in 2041, with energy efficiency related savings

FUlgeRNE  Energy use in Transport sector (Mtoe)
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ranging between 2-7% between 2021 and 2041.

Although we do consider efficiency improvement
of the vehicle fleet gradually in the model, this is
likely to occur in sync with autonomous efficiency
improvements over time globally in the automobile
industry rather than something specific that India
as a country does on its own. Further, while some
displacement of petroleum products is envisaged
to occur with introduction of electric vehicles,
especially in the later time periods when electricity
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generation itself is much more decarbonised, may

be an important element in the transitions within
this sector, but not considered as an efficiency
improvement element alone.

5.1.6 Power generation sector

Due to efficiency improvements largely on the
end-use demand side, but also with regard to some
improvements in T&D losses, the level of electricity
generation required would also reduce, leading to the
need for a lower power generation capacity as well.
The results of the model indicate that nearly 23 GW
by 2021, 77 GW by 2031 and 280 GW by 2041 could be

FIERPE  Centralized electricity capacity

reduced due to the efficiency improvements envisaged
in the EFF scenario vis-a-vis the REF scenario.

Figure 5-12 shows the fuel-wise centralised power
generation in the 2 scenarios. Coal based power
generation capacity reflects a significant decrease

in the EFF scenario, reflecting positive implications
for emissions reductions. Therefore through energy
efficiency more than 100 GW additional coal capacity
can be avoided (Figure 5-12). Improvements in T&D
further contribute to the energy savings in terms of
the “Negawatts” it can bring in.

Table 5-1 provides a listing of each of the major
options in the energy sector that indicate an energy
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HIUIgCR R Centralized electric power generation
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saving potential based on the scenarios modelled.

In the agriculture sector, while we observe that there
is a significant scope for moving to efficient irrigation

technologies and practices in the EFF scenario as

compared to the REF scenario, the energy saving in
the sector is relatively modest, even by 2041. This is

Table 5-1
SECTOR

Agriculture
Residential

Commercial

Industry

Transport
Power *

END USE

Irrigation

Space Conditioning
Lighting
Refrigeration
Educational Buildings
Hospitals

Hotels

Shops & Malls
Offices

Iron & Steel

Brick

Cement
Aluminium
Fertiliser

Paper & Pulp

MSME & Other Industries

Thermal Power Plants

SAVINGS

1.18
0.20
1.11
0.03
0.02
0.53
0.48
1.18
0.46
0.74
0.88
0.03
0.14
0.07
0.78
1.21
2.65

42
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Others
Hydro
Wind
Solar

Gas

Coal

also because the growth in the agriculture sector and

Energy saving by end use based on scenario (mtoe)

2021

%
SAVINGS

6%
2%
6%
1%
3%
34%
15%
18%
15%
1%
3%
0%
2%
1%
14%
1%
2%
15%

SAVINGS

3.5
4.6
5.1
0.4
0.2
1.7
2.6
5.5
2.8
26.9
2.5
0.9
0.7
1.1
1.4
6.7
15.0
109

2031

%
SAVINGS

16%
13%
17%
2%
12%
39%
33%
34%
37%
18%
7%
2%
7%
6%
18%
2%
5%
17%

SAVINGS

6.4
17.9
10.7

1.9

0.6

4.1

6.6
15.0

7.8
453

4.3

1.9

1.7

3.3

2.0
15.2
36.6

163

The percentages shown in the above table are with respect to the energy consumed for that end-use for the given year in the reference scenario.
*The energy savings in Power sector here are due to reduced energy demand, shift to more efficient coal power plants and displacement of coal based electricity generation by
renewable based electricity.

energy consumption by the sector as such is not as
rapid in the longer term.

In the residential sector, significant changes through
energy efficiency in appliances are already occurring

2041

%
SAVINGS

25%
28%
30%

5%
17%
40%
41%
40%
47%
19%
10%

3%
12%
14%
22%

3%

6%
20%





even in the REF scenario. Accordingly, in the short
term, we do not observe scope for further reduction
by 2021 (based on the expectation that penetration
of the available efficient appliances would continue
to increase). However, the scope for enhancing the
penetration of efficient appliances may have scope
for further increase with greater awareness, further
improvement in efficiencies of technologies and
further reduction in their cost. Moreover, the current
analysis does not include the energy saving from
Green buildings in the residential sector, which would
be an additional potential for this sector.

In the commercial sector, the energy saving potential
is largely on account of the efficiency that could be

11 SJEEPAN  Sectoral Energy Savings (mtoe)

brought in through energy efficient buildings in each
of the commercial categories of buildings (viz, shops,
offices, schools, hotels, hospitals etc.).

We observe that while the industry sector does

not indicate a large scope for energy efficiency
improvement in the immediate short term (partly
because of the expectation that part of this potential
would be captured already in the REF scenario), but by
2031 and 2041, the industry sector offers the largest
energy efficiency potential.

Table 5-2 lists the sector-wise savings and the total
saving achieved across the Indian energy system on
account of the efficiency improvements considered

SECTOR 2021 2031 2041
DEMAND SECTORS* SAVINGS SAVOIANGS SAVINGS SAVT(;\lGS SAVINGS SAV‘i?\le
Agriculture 1.18 4% 3.52 12% 6.40 19%
Residential 1.37 0.15% 10.42 2% 31.01 8%
Commercial 2.69 7% 12.90 15% 34.36 18%
Industry 3.85 1% 40.15 6% 73.70 8%
Transport 2.65 2% 15.02 5% 36.57 6%
SUPPLY SECTORS**
Power 15 15% 39 17% 108 20%
TOTAL*** 49 5% 174 10% 338 12%

in the study. The demand side energy savings are
estimated at the point of end-use whereas the

total energy savings account for the same across
the entire energy system. The energy savings in

the power sector in table 5-1 accounts for energy
savings in thermal power generation. This saving
comes from the need for lesser electricity generation
due to efficiencies in the end-use demand sectors,
improved energy efficiency of coal plants as well as
displacement of coal based generation capacity by a
higher share of renewables. The same in Table 5-2
provides the difference in total electricity generated
across the two scenarios- thus, this includes energy
savings on account of efficiencies alone (in demand
sectors and power sector).

Figure 5-14 reflects the potential for energy saving
(additional to that considered in the REF scenario)

in the EFF scenario for 2021, 2031 and 2041. It must
be noted that the additional potential of around 12
mtoe in 2021 may seem to be on the lower side due

to the higher levels of certainty associated with its
achievement (leading to much of the potential being
considered in the REF scenario itself). Therefore,
based on the results of the scenario based exercise,
the industry sector followed by transport and
commercial sectors reflect the largest share of energy
savings possibility in 2021. Over time, the relative
positions of the sectors remain same but the saving
potential increases significantly (except in agriculture





sector). By, 2031, additional saving potential in the

residential and commercial sectors also becomes
significant. Savings in the transport sector become
significant after 2031 because the effect of the changes
in efficiency starts to become visible at the sectoral
level only gradually with improvements in the share
of rail based movement, higher electrification and
improvement of efficiencies of the stock of vehicles/
aviation fleets. The share of energy saving potential in
the agriculture sector though increasing is relatively
small across all years, and when compared in terms

of the overall role of efficiency improvement at the
national level, it may not be very high in the long
term. At the same time, the significance of efficiency
improvements in irrigation through the use of
appropriate technologies and policies should not be
undermined, as overall efficiency improvement in this
sub-sector would also have benefits in terms of saving
indiscriminate water use in the agriculture sector.

HV R Energy saving potential across sectors based on model results
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5.2 Results of Sensitivity Analysis: Constrained Coal Scenario [EFF-S]

In light of the large recent additions to coal based
power generation capacity in the country, the present
scenario has developed as one with excess capacity
resulting in a scenario with low PLF. This implies
that even with increase in energy demand over the
next few years, we may not need further increase

in capacity and as the cost of solar (with storage)
decreases, there is an expectation that renewables
would be able to take on all the additional generation
capacity needs. Accordingly, we also include a
sensitivity analysis to examine the case where no
further investments are made towards additional coal
capacity post 2021.

The current capacity of coal power plants is about 185
GW which increases to 249 GW in 2021.

To meet the increasing power demand, coal is
substituted by renewable sources, mainly solar and
wind as the other sources hold a very small share in
the energy mix. Figure 5-15 shows the distribution

of the capacity across different sources. It is evident
from the graph that solar becomes the most important
source of electricity in the absence of coal. The
capacity of solar electricity is 100 GW in 2021 which
rises to 449 GW and 301 GW in 2031 and 1361 GW and
896 GW in 2041 in REF and EFF scenario respectively.





The capacities of wind and hydro rise to 170 GW and
100 GW respectively in 2041. It is important to note
that we have considered that solar thermal (with
storage) would be viable after 2021. Accordingly
while the solar based generation capacity required to

replace coal based generation is not as high as it may
have been in case of solar without storage, by 2041 in
the sensitivity case, the generation capacity is much

higher than in the EFF scenario. In 2031 however, the
generation capacity required in the EFF-S case is still

lower than in the EFF scenario since the efficiency
gains are able to displace the additional generation
capacity requirements.

In the sensitivity case (EFF-S), the CO, emissions
could further decline as shown in figure 5-16. In the
EFF scenario, the CO, emission was at 5.15 GT in 2031
which falls to 4.24 GT in absence of coal based power
generation in the EFF-S scenario.

FIIER R Centralized Electricity Capacity (Sensitivity Analysis)
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5.3 Barriers and challenges to energy efficiency improvements

This section lists out some of the barriers and
constraints to energy efficiency improvements. Based
on discussion with various sector experts we provide
an understanding of the major barriers that end-users
face through some examples.

Although the iron & steel sector has made rapid
strides to promote energy efficiency, there are a
number of barriers and challenges facing the sector
that include apprehensions associated with high
investment costs, apprehension on production loss
and exaggerated claim of high benefits from such
technologies under Indian conditions. This concern
is more pronounced in new emerging technologies
which are yet to be commercialized/ adapted under
Indian conditions.

Moreover, it is felt that efficiency gains have been
made by Indian steel industries over the past few
years mainly in response to volatility in energy prices.
Further improvements towards energy efficiency are
felt to be more costly and relatively less effective and
organizational barriers become more influential.

Also, the industries extend preferences towards
reliability and continuous operation of the plant which
is a major hindrance to install new energy efficiency-
related equipment as production shutdowns could
greatly jeopardize the integrity of the plants in terms
of loss of production and delivery schedules.

The scale of energy efficiency projects can also play
a significant factor. An energy-saving innovation
may require operational improvements, incremental
technological changes, retrofitting or introduction
of completely new equipment and processes. The
willingness to pursue these investments may
depend on existing projects in the pipeline more
than the returns of the individual energy saving
proposals. Besides the fact, that opportunities for
access to capital is also limited for financing energy
efficiency projects.

Economies of scale and financial constraints in
the secondary sector are another major barrier
to the adoption of energy efficient technologies.

For example, the secondary steel sector, which
contributes sizably to steel production in the country,
comprises small units operating with smaller module
of production processes. Most of the developments
which have taken place towards energy efficiency
improvements over past two decades focused on
larger module size to capture larger global market and
achieve shorter payback period on investment. These
units have limited resources for making investment
on energy efficient technologies and hence provide
little or no priority for introduction of energy saving
technologies/ equipment.

In case of the fertilizer sector, production and sale of
fertilizers are governed by the Essential Commodity
Act. The Government of India continues to control/
regulate end prices of fertilizers for farmers in order
to keep the cost of cultivation within reasonable levels.
Hence, the government controls fertilizer sector
through different policies of pricing of products and
subsidies. To keep the cost fertilizers low for farmers,
government provides fertilizer subsidy of almost USD
12 billion per year which is routed through fertilizer
producers and importers. By and large, there has been
no gap or delay in transfer of latest technologies and
their incorporation in existing production facilities. It
has reflected in significant downward trend in average
energy consumption of Indian fertilizer plants.
Pricing and subsidy policies do have some incentives
for energy efficiency improvements, but high controls
on fertilizer industry prevent industry from taking
investment decisions on purely techno-commercial
basis. The fertilizer industry has been demanding for
complete decontrol of sector and payment of subsidy
directly to the farmers. This would allow fertilizer
industry to operate on competitive basis which will in
turn spur investment for improving efficiencies and
bring innovative products to the market that are most
cost effective.





6. Conclusion

6.1 Key Findings

This study indicates that the most relevant end-uses

and sub-sectors that indicate potential for energy

efficiency include the following:

o Iron & Steel, Cement, Bricks, and other industries
including MSMEs

e Energy efficiency in transport through
improvements in the aviation sector, switch
towards rail based movement and electric vehicles
and improvement in vehicle efficiencies

e Efficient buildings for shops/malls, hotels and
offices as well as hospitals.

e Improvement in irrigation efficiencies in
agriculture sector

e Lighting and space conditioning appliances in the
residential sector.

The main barriers mentioned to the uptake of the
efficient technological options were either the

high upfront costs of alternative technologies and
processes and/or the need for a stronger policy push
/business model to scale up the uptake of the more
efficient options. Where targeted programs such

as the PAT scheme or the LED lighting program

are already underway, there was greater certainty

of achieving the EE potentials in a shorter period.
However, where the pick-up of efficient options is low
and dispersed, there is less optimism regarding rapid
scale-ups.

The key findings of this study are:

e Energy efficiency in industry has the highest
savings potential for India, therefore the PAT
schemes must be continued, strengthened and
widened.

e Energy efficiency in the SME sector is increasingly
important with new support schemes to be
designed.

e Through energy efficiency more than 100 GW
additional coal capacity can be avoided until 2047
already taking into account the future capacity mix
with renewable energies.

e After the iron & steel sector other sectors such as
transport, bricks, space cooling and hospitals will
become significantly important.

e Need for a roadmap for energy efficiency until
2047 identified.

6.2 Overall Recommendations

While a more detailed study should be undertaken to
conduct a deep-dive especially for the sectors that
indicate significant energy efficiency potential, and to
fine-tune the analysis of associated costs and benefits
across various sectors, this study clearly indicates
that energy efficiency can play an important role in
contributing to India’s NDC targets and helping to
move ahead along a sustainable energy path.

For a developing country like India, the role of energy
efficiency is instrumental in dampening the rate of
increase in final energy use even as the country seeks

to enhance the provisioning of useful energy demands.
The energy efficiency potential as envisaged through
the scenarios also indicates that it would play a positive
role in contributing towards India’s NDC target. While
the REF scenario indicates a possibility of achieving
only the lower end of the NDC target of 33% emission
intensity reduction, pursuing the EFF scenario could
achieve an emission intensity of around 41%. Through
energy efficiency more than 100 GW additional coal
capacity can be avoided until 2047 already taking

into account the future capacity mix with renewable
energies.





Different end-use sectors face different kinds of
challenges, policy environment and availability

of technological alternatives. Accordingly, there

are opportunities in some sub-sectors such as
irrigation in the agriculture sector or lighting and
space conditioning in the residential and commercial
sectors wherein changes could possibly be brought in
fairly quickly.

Given that rapid growth in building infrastructure is
expected (in particular, for commercial buildings), it
is critical that energy efficiency in the building sector
is pursued through a policy and regulatory regime

to harness the potential of energy savings. Energy
benchmarking of buildings (differentiated by varying
profile of buildings), strengthening of institutional
capacities at various levels to implement ECBC
developing technical expertise and compiling credible
databases are some of the important steps that should
be undertaken to trigger in efficiency improvements
quickly in the buildings sector.

Energy efficiency in the industry has the highest
savings potential for India. Through PAT mechanism,

Government of India is mandating large industries

to reduce their current energy consumption levels.
Encouraged by the achievements of PAT-1 cycle,
Government is widening its ambit in terms of
expanding the scope by including other large energy
consuming industrial sub-sectors. Efforts in this
direction must be continued, strengthened and
widened. In addition, as has been pointed out in the
report in earlier sections, there are many sub-sectors
including MSMEs, which are energy intensive but
presently outside the purview of PAT mechanism.
Although a few initiatives have been undertaken by
Government/bilateral/multilateral organisations to
help MSMEs improve their energy performance, there
is a lot more that can be done to improve their energy
performance. Hence, efforts need to be directed
towards developing programs for this sector, which is
avery important contributor of Indian economy.

In other sub-sectors such as irrigation, again the
larger benefits of savings of water resources as well
would be applicable and need to be given importance.
The results of this study indicate the need for a
roadmap for energy efficiency until 2047.





7. Appendix:
Measures facilitating

Energy Efficiency across
Sectors

Policies &

As India seeks to provide enhanced access to clean &
modern energy forms to all its people, the country is
constantly also seeking to ensure that it does so in an
efficient manner. Given that 1 unit of energy saved is
equivalent to almost 1.5 unit of avoided generation,
the role of energy efficiency cannot be undermined.
India’s emissions intensity has in the past constantly
been improving over time due to a number of policies
and measures that were put in place over the years.
Recognizing the importance of continuing this

trend, several energy efficiency measures have also
been introduced in recent years through numerous
policies and schemes. For example, the Ministry

of Power, through the Bureau of Energy Efficiency
(BEE), has initiated a number of energy efficiency
initiatives in the areas of household lighting,
commercial buildings, standards and labelling of
appliances, demand side management in agriculture/
municipalities, SME’s and large industries including

the initiation of the process for development of
energy consumption norms for industrial sub sectors,
capacity building of SDA’s etc. The target of energy
savings against these schemes during the XI plan
period was kept 10,000 MW of avoided generation
capacity. These initiatives have resulted in an avoided
capacity generation of 10,836 MW during the XI plan
period. On the generation side, the government is
promoting increasing use of renewable in the energy
mix and at the same time enhancing efficiencies by
targeting T&D efficiency improvements and moving
towards more efficient fossil fuel technologies such as
supercritical coal based technology instead of sub-
critical for coal based power plants.

An overview of some of these schemes is provided in
this Annexure. The table below provides a snapshot
of some of the policies and measures while details are
discussed subsequently.

7.1 Energy Efficiency programs in a nutshell

NAME OF STARTED
PROGRAM IN

Standards and May, 2006
Labeling (S&L)

KEY OBJECTIVE

To provide information
to the consumer about
the energy-saving and
cost saving potential
of the marketed
appliances.

TARGET

+ Avoided generation of over 3000

STATUS

21 appliances are
MW during 11th five year plan covered under S&L
(2007-12) and 7766 MW during

12th plan (2012-17).

+ Energy saving by S&L for transport

sector is to be 22.97 mtoe by 2025.





NAME OF
PROGRAM

Energy
Conservation
Building
Codes (ECBQ)

Agriculture
DSM

Municipal
DSM (Street
Lighting)

Capacity
building of
DISCOMs

Energy
Efficiency in
SMEs

UJALA

Strengthening
of State
Designated
Agency (SDAs)

Contribution
to State
Energy
Conservation
Fund (SECF)

School
Education
Program

Perform,
Achieve and
Trade (PAT)

Bachat Lamp
Yojana (BLY)

STARTED
IN

May, 2007

2010

2015

2015

2012

April, 2010

KEY OBJECTIVE

To reduce the energy
usage in buildings
without compromising
the comfort level

To induce energy
efficiency in agriculture
sector by adoption of
energy efficient pump
sets

To induce energy
efficiency in street
lighting sector

To carry out load
management program,
energy conservation
program, development
& implementation of
DSM plan

To reduce energy
consumption in
manufacturing SMEs
by 6%

To provide LED bulbs
to people at affordable
price

To carry out the work
relating to energy
efficiency in the state

To overcome the
major barriers for
implementation of
energy efficiency
projects

To create awareness
about energy efficiency
in children

To enhance the

cost effectiveness in
improving the Energy
Efficiency in industries

To promote use of LED
lights

TARGET

+ Avoided generation of about 500
MW during 11th five year plan
(2007-12) and 928 MW during 12th
plan (2012-17).

+ 75% of all new commercial
buildings and 20% of the existing
commercial buildings to be ECBC
compliant by 2022.

+ To replace 20 million pump sets in
three-and-half years.

+ 3.5 Cr. conventional street lights
to be replaced by LEDs by March,
2019

» Creation of about 500 Master
Trainers from officials of DISCOMs

+ Training of 4000-5000 circle level
officials of DISCOMs

+ Avoided generation of about 500
MW during 11th five year plan
(2007-12) and 131 MW during 12th
plan (2012-17).

« 77 crore LED bulbs is to be
distributed to the people by 2019

* Increasing thrust on enforcing
energy efficiency work at the State
level

Not applicable

+ Mandatory chapter on energy
efficiency in study curriculum for
classes 6th to 10th

+ The industrial energy savings to
reach 10% by 2019

+ Avoided generation of about 4000
MW during 11th five year plan
(2007-12)

STATUS

About 22 states are
mandating ECBC by
December 2018

Plans to replace

10 lakh inefficient
agricultural pump
sets with BEE star-
rated pumps during
the current fiscal.

64.75 lakh street
lights have already
been replaced with
LED bulbs (as on 15"
August 2018)

Establishment of
DSM Cell by selected
DISCOMs

BEE initiated
energy efficiency
interventions in
selected 25 SMEs
during 11th plan
and in 100 projects
in further 5 SMEs
during 12th Plan.

Price of each LED
bulb fell down from
over Rs.300in 2014
to around Rs.55

35 SDAs has been
established across
states and UTs in
India

Till date, an Amount
of Rs.82 Cr. has been
disbursed to 26
states

Numerous proposals
are received to
undertake several
activities from all
SDAs

Energy savings of
around 4% from
selected industries in
2014-15

Over 60 million
incandescent bulbs
have been replaced





NAME OF
PROGRAM IN

Super-Efficient January,

STARTED

KEY OBJECTIVE

To promote market

Equipment 2013 for super-efficient
Program appliances

(SEEP)

Domestic January, To promote efficient
Efficient 2015 lighting in domestic
Lighting sector

Program

(DELP)

Energy - To facilitate financing
Efficiency to project developer for
Financing implementing energy
Platform efficiency work

(EEFP)

Partial Risk May, 2012 To partial coverage of
Guarantee risk involved in energy
Fund for efficiency projects
Energy

Efficiency

(PRGFEE)

Venture March, To provide equity
Capital Fund 2017 capital for energy

for Energy efficiency projects
Efficiency

(VCFEE)

7.2 Standards and Labeling (S&L)

The Standards and Labeling Scheme (S&L) scheme

TARGET

+ 30-35 million ceiling fan deployed

in 12th plan is to be energy
efficient

« 77 crore LED bulbs is to be
distributed to the consumers by
2019

+ To provide more financing
arrangements to developers

Not applicable

Not applicable

Mandatory

STATUS

Ceiling fan has been

identified as area for
tremendous energy

saving potential

Over 30 crore LED
bulbs have been

distributed (as on
15t August, 2018)

BEE signed MoUs
with several banks
on Energy Efficiency
Financing

A Guarantee of
Rs.10 Cr. per project
or 50% of loan
amount, whichever
is less. This scheme
covers government
buildings,

private buildings
(commercial

or multi-storey
residential buildings),
municipalities, SMEs
and industries.

Risk capital support
to a maximum of
15% of total equity
required, or Rs.2
Cr., whichever is
less. . The scheme
covers government
buildings,

private buildings
(commercial or multi-
storey residential
buildings) and
municipalities.

was launched on May, 2006 by the Ministry of Power.
The main objective of this scheme was to provide
information to the consumers about the energy saving
and thereby cost saving potential of the marketed
appliances such as Room Air Conditioners, Fluorescent
Tube Lights, Refrigerators, Distribution Transformers,
Agricultural pump sets and so on wherein energy
performance labels need to be displayed and minimum
energy performance standards are laid down.

The appliances covered under the S&L schemes are as
follows:

1. Frost Free Refrigerator

Tubular Florescent Lamps
Distribution Transformers

Room Air Conditioners (Cassette, Floor
Standing Tower, Ceiling, Corner AC)
Direct Cool Refrigerator

Colour TV

Electric Geysers

Induction Motors

LED Blubs

10. Inverter type AC
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Mandatory

11. Agricultural Pump Sets

12. Ceiling Fans

13. LPG Stoves

14. Washing Machines

15. Laptops/Notebooks

16. Office Equipment

17. Ballast

18. Diesel Engine Driven Monoset Pumps for
Agricultural Purposes

19. Solid State Inverters

20. Diesel Generator

21. LED Retrofit lamps

Developmental Status

The S&L scheme targeted an avoided capacity
addition (generation) of over 3000 MW during the
11th five year plan (2007-12) and 7766 MW during
the 12th plan (2012-17). In order to ensure more

participation by manufacturers in the mandatory

& voluntary Programs, higher market demand

for Star labelled Products needs to be created
through consumer awareness and linking the
scheme with procurement policy. Also norms of
Room Air Conditioner, Refrigerator, Distribution
Transformers, color television etc. are planned to be
upgraded.

Furthermore, S&L for Transport sector is identified.
There are total 13.3 million passenger cars (2010 — 11)
in India which consume about 9 m toe. The average
annual sales of new passenger cars in the country are
about 1.1 million. Energy consumption standard have
also been notified for passenger cars and would be
applicable from 2017-18 for the 1st phase & 2022-23
for the 2nd phase. The targeted energy saving by 2025
is estimated at 22.97 m toe.

7.3 Energy Conservation Building Codes (ECBC)

Commercial building sector in India is expanding
rapidly at over 9% per year spurred largely by the
strong growth in the services sector. It has been
estimated that atleast 60% of the overall building
stock that will exist in the year 2030 is yet to come

up in the country — a situation that is fundamentally
different from developed countries. Having regard to
the fact that the rate of growth in commercial building
sector is amongst the highest, and that this sector
needs to be moderated in its energy consumption,
BEE introduced the Energy Conservation Building
Code (ECBC) in 2007 to reduce the adverse impact of
buildings on the environment. ECBC defines norms of
energy performance for various building components,
and takes into consideration, the climatic region.

The application of these norms lowers the building’s
energy requirement without affecting the function,
comfort, health or productivity of the occupants. It
was developed for new commercial buildings having a
connected load of 100kW or a contract demand of 120
KVW and above. While the Central Government has
powers under the Energy Conservation Act 2001, the

State Governments have the flexibility to modify the
code to suit local or regional needs and notify them.

Developmental Status

BEE has launched a new version of code ECBC 2017
in June 2017. The newly developed code is futuristic,
pragmatic and easy to implement. The new version
has three levels of compliance: ECBC, ECBC+, and
Super ECBC. These additions are geared to encourage
public and private sectors to not only meet the

basic ECBC criteria, but to exceed them as well.
Although the code was developed at Central level, its
enforcement lies with the State Government. As per
EC Act 2001, the State Government has been given
power to notify the code as per their regional/local
requirements. Long-term success of the ECBC will
depend heavily on the collaborative roles various
stakeholders would play towards the development,
adoption and implementation of building code.
Barriers and challenges for implementation of ECBC
vary in terms of technical and design aspects, market
barriers, policy and enforcement issues.





7.4 Demand Side Management (DSM) Scheme

7.4.1 Agriculture DSM

In order to tap the energy saving potential,
Agriculture Demand Side Management (Ag DSM)
program was started by BEE with an objective to
induce energy efficiency in agriculture sector by
adoption of energy efficient pump sets (EEPS). The
first pilot project in this regard was undertaken in
2010 in Solapur circle of Maharashtra wherein 2209
old inefficient pump were replaced with star rated
EEPS which resulted in energy savings of about 30%.
(Release, 2016)

A few undertaken projects pertaining to Demand side
management in Agricultural sector (Ag DSM) are
described below:

@ 11 Detailed Project Reports (DPRs) have been
prepared in 8 states for 11 DISCOMs covering
20,750 pump sets. Average 40% (96 MUs) energy
saving potential assessed.

e Punjab & Haryana mandated the use of BEE
star rated pump sets for every new agricultural
connection in the state. 67843 and 1599 pumps
have been reported installed under the regulation
in the state of Haryana and Punjab respectively.

@ ESSL,in 2013, had been assigned the task of
replacing over one lakh nos. of less efficient IP sets
by highly efficient pump sets in the distribution
area of BESCOM. Out of this nos., 13,864 pump
sets were replaced in the district of Tumkur which
resulted in energy saving of around 31%. (BESCOM,
2015) (BEE, 2015)

e® 1337 inefficient IP sets were replaced in Mandya
District of Karnataka which resulted in energy
saving of around 37%. (EESL, 2015)

Developmental Status

EESL plans to replace 10 lakh inefficient agricultural
pump sets with BEE star-rated pumps during the
current fiscal. Moreover the vision is to replace 20

million pump sets in three-and-half years. (Business
Line, 2016).

BEE aspires to accelerate the energy efficiency
programs in pump sets through following
interventions:

@ Regulatory mechanism to mandate the use of BEE
star labeled pump sets for new connections

e Facilitate implementation of DPRs and setting up
monitoring & verification protocol

o Technical assistance and capacity development of
all stakeholders

e Demo projects in pumping efficiency in Rural
Public Health & Drinking water systems.

@ Selection of beneficiary States as per the selection
criteria for providing financial assistance to
farmers for promotion of Energy Efficient Pump
sets and for implementation of demonstration
projects on efficiency improvement of Rural
Drinking Water Pumping systems.

7.4.2 Municipal DSM (Street Lighting)

The Prime Minister of India launched the LED based
Street Lighting National Program (SLNP) in 2015.

The programs envisaged to cover 100 cities by March,
2016 and balance by March, 2019 targeting 3.5 crore
conventional street lights to be replaced by LEDs
which could results in energy saving of annual energy
saving of 9 billion units causing saving of Rs.5500

Cr. every year for Municipal corporations. SLNP, the
world’s largest street light replacement program,

is implemented by the Energy Efficiency Services
Limited (EESL), a joint venture under the Ministry

of Power, Government of India. (EESL, 2015). EESL
has already executed the project successfully in 18
cities and work is under process in 82 cities. Out of
successfully implemented projects, monitoring and
verification work has been done in 5 cities which show
a very positive result in terms of energy savings.





Table 7-1

CITY TOTAL LED STREET
LIGHT INSTALLED
Varanasi, Uttar Pradesh 947
Jhalawar, Rajasthan 2449
Mount Abu, Rajasthan 1807
Visakhapatnam, Andhra Pradesh 91775
Agartala, Tripura 34200
Total 131178

Source: EESL India

It can be seen from the table that the installation

of 131178 LED street lights in the 5 cities has led to

an annual energy savings of 30.02 million units.
Furthermore, based on the projections by EESL, the
total connected load of street lights across the country
is around 3400 MW that can be reduced to 1400 MW
by simply replacing conventional lights with LED
based street lights.

Developmental Status

Out of targeted 3.5 crore conventional street lamp to
be replaced across the country, a total of 64.75 lakh
street lights as on 15™ August 2018 have already been
replaced in the country with LED bulbs according to
EESL, which is resulting in average energy savings
per light per day by 0.363 kWh, avoiding power
generation capacity of 55.15 MW.

Under SLNP, states, particularly, Rajasthan, Andhra
Pradesh and Delhi, the program has resulted in
massive replacement of lights. In Delhi, 2 lakh street
lights are replaced alone in the South Delhi Municipal
Corporation (SDMC) area. The cumulative annual
energy savings in SDMC through this program is 26.5
million units with estimation of Rs.135 crore to be
saved in next seven years. Furthermore, the Phase II
of the street lighting program is inaugurated, under
which EESL has signed a tripartite agreement with
BSES and SDMC to install 75,000 more street lights
with more focus on installation in parks. (Press
Information Bureau, 2017)

7.4.3 Capacity building of DISCOMs

The objective of capacity building of DISCOM is for
carrying out load management program, energy
conservation program, development of DSM action

LED street light installation and energy savings under SLNP

TOTAL ANNUAL TOTAL PERCENTAGE
ENERGY SAVINGS (MUs) SAVINGS (%)
1.56 71%
0.37 55%
0.65 60%
23.54 60%
3.90 53%
30.02

plan and implementation of DSM activities in their
respective areas. This program would help the
DISCOM:s for reducing peak electricity demand so that
they can delay building further capacity.

Developmental Status

According to the National electricity Plan 2016, the

following activities would be carried out by BEE and

DISCOMs under capacity building program.

e Establishment of DSM Cell by selected DISCOMs.

@ Creation of about 500 Master Trainers from officials
of DISCOMs under Training of Trainers (ToT).

e Training of 4000-5000 circle level officials of
DISCOMs under Capacity building workshops.

e Providing Manpower Support to DISCOMs for
facilitating DISCOMs for implementation of DSM
measures in their areas.

e Providing Consultancy support to DISCOMs for
load survey, load research, load strategies etc. and
preparation of DSM action plans.

o Adoption of DSM regulations by the Regulator.

e Incorporation of DSM plan along-with Multi-Year
Tariff (MYT).

e Implementation of DSM Action Plan.

@ Monitoring and Verification and reporting to
the SERC.





7.4.4 Energy Efficiency in Small and Medium
Enterprises (SMEs) sector

Indian MSME sector consumes energy equivalent

to about 50 million tons of oil equivalent annually,
which is about 20 to 25% of the energy consumption
by large industries. SMEs in India are existing in
form of clusters which are spread across the length
and breadth of the country. The projected energy
consumption in MSMEs in coming years is expected
to increase to 68.2 mtoe with a projected annual
growth rate of 6.0 percent.

Alarge number of MSMEs continue to depend on
obsolete, low efficiency technologies that result in
wasteful energy consumption and reduce profitability
and competitiveness. On a broader scale for the
MSME sector as a whole, it can be said that many of
these issues have remained the same for years. This
is primarily due to the enormity, geographical spread
and complexity of the sector. Within the MSME
sector, one has seen lots of technological changes/
advancements in certain sub-sectors like the MSMEs
catering to the Information technology or automotive
sectors. However, for many energy intensive sectors,
there is an urgent need to develop, demonstrate and
disseminate energy efficient technologies at the
cluster level that can be adopted by local MSMEs.
Technology need assessment and technology
development to suit the requirements of the local
MSMEs at the cluster level has emerged as one of the
most important aspects that needs to be addressed
in the MSME sector. Hence energy efficiency
improvement through adoption of cleaner energy
efficient (EE) technologies and practices offers great
potential for reduction in CO2 emissions as well as
improvements in product quality and profitability.

Developmental Status

The energy efficiency program in SMEs overall
targeted an avoided capacity addition (generation)

of about 500 MW during 11th five year plan (2007-

12) and 131 MW during 12th plan (2012-17). BEE

had initiated the energy efficiency interventions in
selected 25 SMEs clusters during the 11th plan. During
the 12th plan, implementations of 100 technology
demonstration projects in 5 SME sectors are
envisaged to facilitate large scale replication.

7.4.5 Unnat Jyoti by Affordable LEDs for All
(UJALA)

Furthermore, the UJALA (Unnat Jyoti by Affordable
LEDs for All) scheme was launched in 2015 which
aims at providing LED bulbs to people, through
nodal agency EESL, on either upfront cost or through
instalments payment. The key objective of this
program is to promote the use of the most efficient
lighting technology by consumers at affordable rates.
As per the source of EESL, cost of LED bulbs has
already decreased by over 80% in last 2 years.

Developmental Status

On account of arising competition amongst the LED
bulb manufacturer for supplying the products to
EESL, the price of each LED bulb fell down from
over Rs.300 in 2014 to around Rs.55 in 2016. Also
large scale and transparent procurement of bulbs by
EESL from manufacturer has led to sharp decline

in price.

According to EESL data as on August 23, 2016,
over 14.4 crore LED bulbs have been distributed
and is targeted at 77 crore LED bulbs by 2019 with
continuous decline in cost of bulbs.





Figure 7-1: Price trend of LED bulbs
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According to EESL data as on August 23, 2016, over 14.4 crore LED bulbs have been distributed and is targeted at
77 crore LED bulbs by 2019 with continuous decline in cost of bulbs.

7.5 Institutional Mechanism

7.5.1 Strengthening of State Designated
Agency (SDAs)

The State Designated Agencies (SDAs) have been
notified by the State Governments under section

15 (d) of the Energy Conservation Act, 2001 either

by establishing a stand-alone SDA or by assigning
additional responsibilities to the existing agencies

/ departments. 35 SDAs have been notified under

EC Act. Out of these 35 SDAs, 16 are Renewable
Energy Development Agencies, 4 are Power
Department of State Governments, 7 are Electrical
Inspectorate offices, 6 are Distribution Companies
and 2 are “Stand-Alone” SDAs. The major roles and
responsibilities of SDAs are to coordinate, regulate
and enforce the various provisions of the Energy
Conservation Act in the State level.

In order to implement energy efficiency measures
and reduce energy intensity of the country,

the Ministry of Power approved the scheme on
“Strengthening of SDAs on the efficient use of energy
and its conservation” during the XI plan, which was
continued during the XII plan. The scheme comprises

of the following two major components.

e Providing financial assistance to the State
Designated Agencies to coordinate, regulate and
enforce efficient use of energy and its conservation.
e Contribution to State Energy Conservation Fund
(SECF)

Developmental Status

As on date, 35 SDAs has been established across

states and union territories in India. In order to

strengthen the SDAs, Ministry of Power provided

financial assistance to them for strengthening their

institutional capacities and capabilities during the XI

plan. The major achievements were:

e Internet platform was developed by 26 SDAs

e 47 demonstration projects implemented in street
lighting and water pumping stations.

e LED Village Campaign implemented by 28 States.

e Investment grade energy audit completed in 491
Govt. buildings.

During the XII plan, thrust will be on establishment of
the enforcement machinery at the State level.





7.5.2 Contribution to State Energy
Conservation Fund (SECF) Scheme

The State Energy Conservation Fund (SECF) is an
instrument to overcome the major barriers for
implementation of energy efficiency projects in the
state. The scheme provides financial assistance to
all the State/UTs with a maximum ceiling of Rs.4 Cr
in two equal instalments. The second instalment of
contribution to SECF is to be released only after the
states have provided a matching contribution to the
BEE’s first instalment.

Developmental Status

The terms and conditions for release of financial
assistance under Contribution to SECF remains the
same during the 12th plan, only with exemption for
North Eastern States. The matching contribution
by State Government for North Eastern States is
relaxed to Rs.25 lakhs instead of Rs.2.0 Cr. Till date,
an amount of Rs.82 Cr. has been disbursed to

26 states. Out of these, 15 states have provided
matching contribution.

7.6 School Education Program

The practice of energy efficiency measures and
technology needs to be infused in children from early
age and thereby the next generation could be made
more aware about efficient use of energy resources.
Therefore, BEE is implementing the student’s
capacity building program under energy conservation
awareness scheme for 12th five year plan and intends
to prepare the text/material on Energy Efficiency in
the existing science syllabi and science text books of
NCERT for classes 6th to 10th. (BEE, 2016)

Developmental Status

@ Proposals were invited from all SDAs to undertake
various Students Capacity building program as
approved for XII Plan. SDAs of Maharashtra,
Kerala, Chhattisgarh, Punjab, Tripura, Andhra
Pradesh, Arunachal Pradesh, Nagaland and Uttar
Pradesh submitted their proposals.

e Huge proposal was received in one of the activity

- ‘Development of Material for incorporation

in the ITT’s and Diploma Engineering Colleges’
Curriculum’. Total of 8 SDAs (MEDA, EMC Kerala,
CREDA, PEDA, Tripura SDA, NREDCAP, Arunachal
Pradesh SDA, UP SDA) were considered for this and
grant of Rs.8 lack was released to each SDAs.

e Furthermore, another activity — ‘Debates on
energy efficiency and conservation at ITI,
Diploma Engineering College( Polytechnic), and
Engineering College level’ was organized by these
8 SDAs. (MEDA, EMC-Kerala, CREDA, PEDA and
NREDCAP @ Rs.6 lakhs each, and Arunachal
Pradesh SDA, Tripura SDA and Nagaland SDA @
Rs.5 lakhs each)

e Total of 8 proposals were received under the
activity - Establishment / strengthening of energy
clubs in schools — and were sanctioned Rs.10 lakh
each. It is felt that this is very important activity
and should be undertaken by majority of SDAs.

7.7 Human Resource Development (HRD)

The potential for improvement of energy efficiency of
processes and equipment through awareness creation
is vast. A sound policy for creation, retention and up
gradation of skills of Human Resources is very crucial
for penetration of energy efficient technologies and

practices in various sectors. The component under
HRD comprises of theory cum practice oriented
training program and providing Energy Audit
Instrument Support.





7.8 National Mission for Enhanced Energy Efficiency (NMEEE)

The National Mission for Enhanced Energy Efficiency
(NMEEE) is one of the eight missions under the
National Action Plan on Climate Change (NAPCC).
NMEEE aims to strengthen the market for energy
efficiency by creating conducive regulatory and
policy regime. The government of India, in 2010, had
allotted fund of Rs.235.50 Cr. under NMEEE for two
years of the 11th Plan period (2010-12) and later on
approved a total outlay of Rs.775 Cr. for 12th Plan.
The Mission seeks to adopt market based approach
to harness energy efficiency opportunities, which is
estimated to be around Rs.74000 Cr. and help achieve
total avoided capacity addition of 19598 MW per
year. The NMEEE spelt out four initiatives to enhance
energy efficiency in energy intensive industries which
are as follows:

7.8.1 Perform, Achieve and Trade (PAT)

The PAT is a market based mechanism to enhance
the cost effectiveness in improving the Energy
Efficiency in industries through certification of
energy saving which can be further traded. While the
PAT was launched formally in 2012, the first cycle of
it ended in year 2014-15 wherein 478 industrial units
in eight sectors (Aluminum, Cement, Chlor- Alkali,
Fertilizer, Iron & Steel, Paper & Pulp, Thermal Power,
Textile) have been mandated to reduce their specific
energy consumption (SEC) i.e. energy used per unit
of production by certain percentage. The target
reduction for each unit was based on their current
levels of energy efficiency. Overall, it was aimed to
reduce SEC by 4.05% in these industries.

The industrial units which are able to achieve this
energy reduction target can receive energy savings
certificates (ESCerts) for their excess savings which
could be traded on the Power Exchanges and bought
by other units under PAT who can use them to meet
their compliance requirements. While, industries that
are not able to meet their targets either through their
own actions or through purchase of ESCerts are liable
to financial penalty under the Energy Conservation
Act. ESCerts are maintained in the demat form and
each ESCert is equivalent to 1 Metric Tonne of Oil
Equivalent (MTOE).

Developmental Status

Development of Energy Saving Certificates (EScerts)
trading infrastructure is in process in collaboration
with CERC. Moreover, PAT “Deepening” process

has already been initiated to include more industrial
units participate in the energy enhancement scheme.
Similarly, “Widening” of the PAT i.e. inclusion of
more sector in the PAT fold has also been initiated.
PAT Cycle — Il commenced from April, 2016 and 621
units have been assigned reduction targets covering
11 sectors with projected savings of 8.869 million
toe. With the inclusion of three new sectors namely
Railways, DISCOMs and Refineries. PAT Cycle — III
has commenced from April, 2017 with the addition
of 116 new energy intensive industries with projected
savings of 1.06 million toe. Hotels under Commercial
Buildings category and petrochemical plants have
been notified as new sectors and assigned reduction
targets during PAT cycle-1V. The total no. Designated
Consumer has now reached to 846.

The EScerts (Energy Saving Certificates) trading
infrastructure has been developed by BEE in
collaboration with Central Electricity Regulatory
Commission (CERC) and was launched by Hon’ble
Minister of State (IC) for Power and NRE in
September, 2017. So far about 13 lakhs ESCerts have
been traded at an overall cost of INR 100 crores.

7.8.2 Market Transformation for Energy
Efficiency (MTEE)

Under MTEE, three programs have been developed
i.e. Bachat Lamp Yojana (BLY), Super-Efficient
Equipment Program (SEEP) and Domestic Efficient
Lighting Program (DELP).

Bachat Lamp Yojana (BLY)

It is a public-private partnership program comprising
of BEE, Distribution Companies (DISCOMs) and
private investors to accelerate market transformation
in energy efficient lighting. It was registered in

April 2010.

In the next phase of BLY, BEE will promote use
of LED lights using the institutional structure
of BLY Program. BEE provides support to Rural





Electrification Corporation (REC) for framing
technical specification and monitoring and
verification of the energy savings from the LED bulbs
distributed under RGVVY scheme to BPL households.
BEE will also undertake outreach activities to promote
large scale adoption of LEDs.

Developmental Status

The BLY program overall targeted an avoided capacity
addition (generation) of around 4000 MW during

11th five year plan (2007-12). (Planning Commission,
2013) Under this, over 29 million incandescent

bulbs have been replaced by CFLs and 13 tripartite
agreements have been signed between BEE investors
and DISCOMs.

Super - Efficient Equipment Program (SEEP)
Super-Efficient Equipment Program (SEEP) is
designed to promote market for super-efficient
appliances by providing financial stimulus
innovatively. Under this program, ceiling fan has
been identified as the first appliance to adopt. It was
assessed that the average power rating of current
ceiling fan sold in Indian market is about 70W and
therefore, goal is to support the introduction and
deployment of super-efficient 35W ceiling fans.

A time bound incentive is to be provided to fan
manufacturers to manufacture super-efficient fans
and sell them at discounted price.

Domestic Efficient Lighting Program (DELP)

The Domestic Efficient Lighting Program (DELP),
introduced in January 2015, is a service model
where EESL works with DISCOMs through a benefit
sharing approach. The Program obviates the need
for DISCOMs to invest in the upfront cost of LED
bulbs; EESL procures the LEDs bulbs and provides
to consumers at a rate of Rs.10 each as against their
market price of Rs.350-600. In addition, at least 3
years free replacement warranty is ensured to the
consumers and payment to EESL from DISCOM is
spread over 5 years from energy savings achieved.
(MD EESL, 2016)

Developmental Status

According to EESL data as on August 23, 2016,
over 14.4 crore LED bulbs have been distributed
which has resulted in more than 52 million units

of energy saving per day. In order to meet the

target of installing 77 crore LED lights across India
under DELP, EESL has already executed the project
successfully in many towns and cities. Out of
successfully implemented projects, monitoring and
verification work has been done in five towns namely
Puducherry, Guntur, Anantapur, Srikakulam and
West Godavari which shows a very positive result in
terms of energy savings.

7.8.3 Energy Efficiency Financing Platform
(EEFP)

To provide a platform to interact with financial
institutions and project developers for
implementation of energy efficiency projects the
Energy Efficiency Financing Platform (EEFP) was
launched as one of the initiatives under NVIEEE.
Under this programme, MoUs have been signed by
BEE with M/s. PTC India Ltd, M/s. SIDBI, HSBC Bank,
Tata Capital and IFCI Ltd to promote financing for
energy efficiency projects.

For capacity building of FIs, BEE signed MoU

with Indian Banks’ Association for the Training
Programme on Energy Efficiency Financing. Till date
four Training of Trainers workshops were organized
and more than 100 banking/NBFC officials have been
trained on EE financing. BEE launched a booklet

on “Success Stories for Energy Efficiency Projects
Financed in India” and a “Training Manual for
Energy Efficiency Financing in India”. This booklet
of 50 success stories of Energy Efficiency projects
financed by SIDBI covers 20 industrial sectors across
the country to adopt energy efficient technologies
and processes. The training manual covers all the
training modules/presentations required for the
understanding of energy efficiency projects and
their characteristics, and it aims to help in technical/
financial evaluation of EE projects.

7.8.4 Framework for Energy Efficient
Economic Development (FEEED)

Framework for Energy Efficient Economic
Development (FEEED) is targeted to provide
appropriate fiscal instruments that may supplement
the efforts of the Government for creation of energy
efficiency market. Under FEEED, BEE has constituted





two funds namely Partial Risk Guarantee Fund for
Energy Efficiency (PRGFEE) and Venture Capital Fund
for Energy Efficiency (VCFEE). Under EEFP, awareness
workshops for financial instruments available for EE

financing are being organized and market assessment
for PRGFEE and VCFEE was done in 2016 on which a
report was published.

Partial Risk Guarantee Fund for Energy Efficiency
(PRGFEE)

Under NMEEE, in 2012 BEE has institutionalized
PRGFEE for addressing the debt related issues in
financing EE projects. PRGFEE is a risk sharing
mechanism to provide Participating Financial
Institutions (PFIs) with a partial coverage of risk
involved in extending loans for EE projects. PRGFEE
guarantees 50% of loan amount or Rs. 10 crore per
projects, whichever is less. PRGFEE support has been
provided to government buildings, private buildings
(commercial or multi-storey residential buildings),
municipalities, SMEs and industries. This guarantee
is extended to financial institutions extending loans
to ESCOs for implementing EE projects.

Developmental Status

o Under PRGFEE, MoP has constituted Supervisory
committee for monitoring the implementation of
PRGFEE.

o BEE has appointed a consortium of RECPDCL-
REC-EESL as Implementing Agency (IA) for
operationalization of PRGFEE in July 2015.

@ Operation Manual for PRGFEE has already been
approved.

@ PRGFEE rules have been notified by the
government in May 2016.

e Four FIs have been empanelled under PRGFEE
which are Andhra Bank, Yes Bank, Tata Cleantech
Capital Ltd. and IDFC Bank till date

Venture Capital Fund for Energy Efficiency (VCFEE)
To encourage equity investment in EE projects, BEE
has institutionalized Venture Capital Fund for Energy
Efficiency (VCFEE) in India. VCFEE Rules have been
notified by the government on 31st March 2017.
Venture Capital Fund for Energy Efficiency is a fund to

provide equity capital for energy efficiency projects.
The Fund shall provide last mile equity support

to specific energy efficiency projects, limited to a
maximum of 15% of total equity required, through
Special Purpose Vehicles or Rs. 2 crores, whichever
is less. The support is available for only government
buildings, private buildings (commercial or multi-
storey residential buildings) and municipalities.

Developmental Status

o The VCFEE has been constituted under the
provisions of Indian Trust Act 1882. The trust
deed was registered with jurisdictional sub-
registrar Government of Delhi.

@ Board of Trustees for VCFEE has been constituted.

e Fund Manager for operationalization of VCFEE
has been identified.





7.9 Power sector related Policies

7.9.1 Mega Power Policy

The Government, in 1995, recognized that in

order to improve the power supply situation in the

country, India needs to set up more than 10,000 MW

of capacity every year in the next few years which

required large resources and posed a challenge for
the public sector. Subsequently, the private power
policy was introduced in order to attract domestic
and foreign private investment & the Ministry of

Power formulated the Mega Power policy in 1995 and

thereafter modified it on several occasions (in 1999,

2006, 2009, 2012, 2014 and 2017) to smoothen the

procedures further. At present, the existing provisions

and norms prevailing under this policy are as follows.

(Ministry of Power, 2017)

e Thermal power projects of capacity 1000 MW or
more; or a thermal power plant of capacity of 700
MW or more located in the States of J&K, Sikkim,
Arunachal Pradesh, Assam, Meghalaya, Manipur,
Mizoram, Nagaland and Tripura; or a hydel power
plant of capacity of 500 MW or more; or a hydel
power plant of a capacity of 350 MW or more,
located in the States of J&K, Sikkim, Arunachal
Pradesh, Assam, Meghalaya, Manipur, Mizoram,
Nagaland and Tripura, should be considered as a
mega project.

o Theimport of capital equipment would be free
of customs duty for these projects. In order to
ensure that domestic bidders are not adversely
affected, price preference of 15% would be given
for the projects under public sector. However,
the price preference will not apply to tariff based
competitively bid project/s of PSUs. (Ministry of
Power, 2009)

o Deemed Export Benefits is available to domestic
bidders for projects both under public and private
sector.

e Theincome-tax holiday regime, as per the income
tax act 1961, is applicable. (Press Information
Bureau, 2012)

o The State Governments are requested to exempt
supplies made to mega power plants from sales tax
and local levies.

e Power Trading Company (PTC) would purchase
power from the identified private projects and sell

it to the identified distribution utilities. In this
way, PTC would enable mega-projects to negotiate
with one buyer only and would eliminate mega-
projects risk regarding payments. Such security
would substantially bring down the tariff from
such projects.

o The projects would be offered to the developers
only after all the clearances/ land have been
obtained so that projects can start soon after they
are granted to the most competitive bidder.

@ Mega Power Projects would be required to tie
up power supply to the distribution companies/
utilities through long term PPA(s) in accordance
with the National Electricity Policy and Tariff
Policy. (Ministry of Power, 2014)

Scheme development status and impact

The Cabinet Committee on Economic Affairs (CCEA),
on 31st March 2017, extended the time period for
thermal power producers to receive a “mega power”
certificate for tax purpose to 10 years, from the
existing 5 years from the date of import. The Mega
Power Policy, announced in 2014, identified 25 power
plants totaling 32,300 MW for earning additional
benefits of about Rs10,000 crore under the policy.
According to Business Standards, GMR Energy, Lanco
Power, IL&FS, Essar Power and Torrent are among
those which would benefit. Only 11,000 MW of these
projects are commissioned, while the remaining is
under various stages of implementation. Power plants
under construction will benefit by way of savings

to the tune of ~30-35 lakh per MW. To avail of the
benefits, electricity producers need to enter into
purchase agreements for at least 70% of the power
generated through competitive bidding and balanced
through a regulated market. (Press Information
Bureau, 2017) (Business Standards, 2017)

Under the Mega Power Policy of 2009, 25 projects
have been given provisional mega power project
status. But to avail incentives such as lower customs
duty and excise duty exemption for equipment,

they are required to sign long-term power purchase
agreements of eight years for 85% of the power
generated, for which they were given five years from
the date of the import of equipment. However, only





projects accounting for 1,320 MW managed to achieve
this. Extending extra time by five more years will

enable the remaining projects too to take advantage of
the scheme. (LiveMint, 2017)

7.9.2 Renovation and Modernization (R&M)
/ Life extension (LE) Programme

The new capacity installation being capital intensive,
it is always considered wiser to maximise the
generation from the existing power stations to ensure
optimal utilisation of resources. Renovation and
Modernisation (R&M) and Life Extension (LE) have
been recognized as cost effective options to achieve
additional generation from existing units and better
asset management due to its low cost and short
gestation period. Besides generation improvement
and improvement in availability, other benefits
achieved from R&M / LE include life extension,
improved safety, reliability and environmental
conditions. Many of the thermal power plants are not
operating to their full potential and large numbers

of thermal units including 200/210 MW units are old
and have outlived their normal economical design life.
The 66 LMZ units of 200/210 MW Capacity are best
potential candidates for Energy Efficiency R&M (EE
R&M). A centrally sponsored R&M Programme was
launched in 1984 as Phase-I programme under which
financial assistance for implementing R&M works was
provided by Govt. of India. Further, the R&M and Life
Extension of thermal power stations were emphasized
to maximize generation and improve their overall
performance.

The main objective of R&M of power generating units
is to make the operating units well equipped with
modified / augmented latest technology equipment
/components/ systems with a view to improving
their performance in terms of output, reliability and

availability to the original design values, reduction in
maintenance requirements, ease of maintenance and
enhanced efficiency. However, R&M is not a substitute
for regular annual or capital maintenance/overhaul
which forms a part of operation and maintenance
(O&M) activity. Middle life R&M comes up preferably
after 100000 hours of operation. The investment
made under the scheme should however be evaluated
in terms of internal rate of return, net present value,
payback period etc. and according to CEA the payback
period for R&M / LE should be about 5-7 years

(CEA, 2009)

Scheme development status and impact

Alarge existing capacity i.e. 129 units of total capacity
26283 MW and 95 units of total capacity 21212 MW
has been identified for R&M/LE works during 11th
plan and 12th plan period. Further, though there

has been gradual improvement in plant load factor
over the years, there exists a lot of scope for further
improvement. The progress of implementation of
R&M/LE scheme of over Rs.100 Cr. shall be monitored
by MoP/CEA.

R&M/LE works in 32 units with aggregate capacity of
£4702.26 MW have been completed during 12th Plan up
to 31-12-2016, the detail for this is provided in below
table. At present, 4 coal based generating units with
aggregate capacity of 530 MW are under shut down
for carrying out the R&M/LE works.

7.9.3 Power Distribution

The distribution segment is the key of entire value
chain of power sector as this is responsible for
supplying electricity to the end user. However this has
always remained the main area of concern on account
of operational and technical inefficiency, even after
more than 13 years of enactment of Electricity Act

11 S7A72A8 R & M / LE during 12th Five year Plan
SL.NO. PARTICULARS LE/R & M WORKS COMPLETED TOTAL
DURING 12TH PLAN (STATE SECTOR +
NO. OF UNITS & CAPACITY (MW) CENTRAL SECTOR)
STATE SECTOR CENTRAL SECTOR
1 LE 10 (1380) 11(1261.76) 21 (2641.76)
2 R&M 5(850) 6(1210.5) 11 (2060.5)
Total 15 (2230) 17 (2472.26) 32 (4702.26)

Source: (CEA, 2016)





2003. The financial health of distribution companies
(DISCOMs) had degraded mainly on account of non-
regular tariff revisions, inefficiency in metering

and billing and high network losses due to aged
infrastructure. While some progress has been made
at reducing the Transmission and Distribution (T&D)
losses, these still remain substantially high in many
states, much higher than the national average. In
order to address some of the issues in this segment,
reforms have been undertaken through unbundling
the State Electricity Boards into separate Generation,
Transmission and Distribution units. Furthermore,
privatization has been undertaken in few states
(incurring high losses) either through outright
privatization or the franchisee model. While there has
been a slow and gradual improvement in metering,
billing and collection efficiency, the current loss
levels still pose a significant challenge for distribution
companies going forward. A few key policies and
regulations marking impact on distribution segment
are described here.

UDAY

DISCOM:s in the country, the weakest link in the value
chain, had accumulated losses of approximately Rs.3.8
lakh crore and outstanding debt of approximately
Rs.4.3 lakh crore (as on March, 2015). Furthermore,
DISCOM:s were trapped in a vicious cycle with

increasing operational losses and interest rate was
raised up to 14-15%.

UDAY (Ujwal DISCOM Assurance Yojna), launched

in November 2015, is a path breaking reform for the
financial turnaround of DISCOMs with an objective to
improve the financial and operational efficiency of the
state DISCOMs. Adopting UDAY is optional for States,
but provides the fastest, most efficient and financially
most feasible way for providing 24X7 Power for

All. It will be operationalized through a tri-partite
agreement amongst the Ministry of Power, State
Government and the DISCOM. ‘24x7 Power for All’
(PFA) program is implemented by state Government
with active support from Government of India with
the objective to connect the unconnected in phased
manner by FY 19, ensure 24x7 quality, reliable and
affordable power supply to all Domestic, Commercial
and Industrial consumers and adequate supply to
Agriculture consumers within a fixed time frame.
UDAY empowers DISCOMs with the opportunity to
break even in the next 2-3 years. This is through four
initiatives

i. Improving operational efficiencies of DISCOMs
Operational efficiency improvements like
compulsory smart metering, up gradation of
transformers, meters etc., energy efficiency

Figure 7-2: Policies and regulations impacting power distribution segment
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measures like efficient LED bulbs, agricultural
pumps, fans & air-conditioners etc. will reduce
the average AT&C loss from around 22% to 15%
and eliminate the gap between Average Revenue
Realized (ARR) & Average Cost of Supply (ACS) by
2018-19.

ii. Reduction of cost of power
Reduction in cost of power would be achieved
through measures such as increased supply
of cheaper domestic coal, coal linkage
rationalization, liberal coal swaps from inefficient
to efficient plants, coal price rationalization
based on GCV (Gross Calorific Value), supply of
washed and crushed coal, and faster completion of
transmission lines.

iii. Reduction in interest cost of DISCOMs
States shall take over 75% of DISCOM debt as on 30
September 2015 over two years - 50% of DISCOM
debt shall be taken over in 2015-16 and 25% in
2016-17. This will reduce the interest cost on the
debt taken over by the States to around 8-9%,
from as high as 14-15%; thus improving overall
efficiency.

iv. Enforcing financial discipline on DISCOMs
through alignment with State finances
A permanent resolution to the problem of DISCOM
losses is achieved by States taking over and
funding at least 50% of the future losses (if any) of
DISCOMs in a graded manner.

Important features of UDAY

Under the scheme, States shall take over 75% of
DISCOM debt as on 30 September 2015 over two years

111 (S72ER  DISCOM losses to be taken over by State

- 50% of DISCOM debt shall be taken over in 2015-16
and 25% in 2016-17. Thereafter, States will issue non-
SLR including SDL bonds in the market or directly

to the respective banks / Financial Institutions (FIs)
holding the DISCOM debt to the appropriate extent.
DISCOM debt which is not taken over by the State
shall be converted by the Banks / FIs into loans or
bonds with interest rate not more than the bank’s
base rate plus 0.1%.

Furthermore, States shall take over the future losses
of DISCOMs in a graded manner and shall fund them
as follows:

Scheme development status and impact

Jharkhand was the first state to join UDAY, in
December 2015, and thereafter many states have
shown their interest in this scheme. With Mizoram
coming on board recently, a total of 27 states/

UTs have joined UDAY scheme as on 02nd April,
2017. Based on data available from states up to 31st
December 2016, bonds of valuation Rs.232375 Cr.
(85.35%) has been issued. While tariff has been
revised for 19 UDAY states, the country AT&C loss
figure has come down to 22.49% as on 31st December
2016. Furthermore, the revenue gap, which at a time
used to be around Rs.1/unit, has reduced to Rs.0.49/
unit. According to power ministry data, a total of 15
states have issued bonds worth Rs.1.83 trillion, as on
31st March 2017, which accounts for 63% of the total
debt of all the utilities in these states. In addition

to these financial indicators, a few operational
indicators are provided below.

YEAR 2015-16 2016-17 2017-18 2018-19 2019-20 2020-21

Previous Year's 0% of the loss 0% of the loss 5% of the loss 10% of the 25% of the 50% of the
DISCOM loss to be of 2014-15 of 2015-16 of 2016-17 loss of loss of previous year
taken over by State 2017-18 2018-19 loss

Source: (Press Information Bureau, 2015) (Ministry of Power, 2015)





1I=1s]SVA“ 8N Operational indicators for UDAY

PARAMETERS (STATUS AS ON 31ST DECEMBER 2016) NUMBER

Feeder Metering (Urban) 28270
Feeder Metering (Rural) 75949
DT Metering (Urban) 589794
Feeder Metering (Rural) 1470847
Electricity Access to Un-connected Households 1062.89 Lakh
Smart Metering above 500 kWh 108382
Smart Metering above 200 and up to 500 kWh 130095
Feeder Segregation 34660
Rural Feeder Audit 98811
Distribution of LEDs Under UJALA 1456.57 Lakh

Source: (Ministry of Power, 2016)

PERCENTAGE
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11=1s] CVASE  AT&C Loss (%) trajectory submitted by States on account of several ongoing reforms process

2018-19 2019-20

S.NO STATES 2014-15 2015-16 2016-17

1 Andhra Pradesh 10.00 9.00 8.50
2 Arunachal Pradesh 51.26 46.76 42.76
3 Assam 27.00 25.00 23.00
4 Bihar 43.80 42.00 36.00
5 Chhattisgarh 22.41 21.00 19.50
6 Delhi 13.50 13.00 13.00
7 Goa 21.06 21.06 18.75
8 Gujarat 14.64 14.50 14.00
9 Haryana 32.80 28.80 24.80
10 Himachal Pradesh 14.00 13.85 13.50
11 J&K 61.30 56.00 37.00
12 Jharkhand 39.37 35.00 28.00
13 Karnataka 18.06 15.73 15.50
14 Kerala 11.91 11.68 11.45
15 Madhya Pradesh 26.27 21.15
16 Maharashtra 18.47 17.31 16.74
17 Manipur 44.20 25.15
18 Meghalaya 24.00 23.00 22.00
19 Mizoram 26.14 25.27 23.59
20 Nagaland 68.69 65.50 55.15
21 Orissa 38.89 35.14 31.62
22 Puducherry 19.88 19.00
23 Punjab 16.66 16.16 15.30
24 Rajasthan 24.00 20.00
25 Sikkim 42.00 39.56 34.53
26 Tamilnadu 19.72 19.22 18.97
27 Telengana 13.13 12.88 12.58
28 Tripura 26.35 24.85 21.85
29 Uttar Pradesh 34.22 32.36 28.27
30 Uttrakhand 18.64 17.00 16.00
31 West Bengal 29.00 28.00 25.75

Source: (Ministry of Power, 2016)
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R-APDRP / IPDS

The Restructured Accelerated Power Development and
Reforms Program (R-APDRP) was launched in July
2008 with focus on establishment of base line data,
fixation of accountability, reduction of AT&C losses up
to 15% level through strengthening & up-gradation

of Sub Transmission and Distribution network and
adoption of Information Technology. Projects under
the scheme shall be taken up in two parts. Part-A shall
include the projects for establishment of baseline data
and IT applications for energy accounting/auditing

& IT based consumer service centers. Part-B shall
include regular distribution strengthening projects
and will cover system improvement, strengthening
and augmentation etc. The activities to be covered
under each part are as follows:

Part — A:

Preparation of Base-line data for the project

area covering Consumer Indexing, GIS Mapping,
Metering of Distribution Transformers and Feeders,
and Automatic Data Logging for all Distribution
Transformers and Feeders and SCADA / DMS system
(only in the project area having more than 4 lack
population and annual input energy of the order

of 350 MU). It would include Asset mapping of

the entire distribution network at and below the

11kV transformers and include the Distribution
Transformers and Feeders, Low Tension lines, poles
and other distribution network equipment. It will also
include adoption of IT applications for meter reading,
billing & collection; energy accounting & auditing;
MIS; redressal of consumer grievances; establishment
of IT enabled consumer service centres etc. The base
line data and required system shall be verified by an
independent agency appointed by the Ministry of
Power. The list of works is only indicative.

Part — B:

Renovation, modernization and strengthening of

11 kV level Substations, Transformers/Transformer
Centers, Re-conductoring of lines at 11kV level and
below, Load Bifurcation, feeder separation, Load
Balancing, HVDS (11kV), Aerial Bunched Conductoring
in dense areas, replacement of electromagnetic
energy meters with tamper proof electronics meters,
installation of capacitor banks and mobile service
centres etc. In exceptional cases, where sub-

transmission system is weak, strengthening at 33 kV
or 66 kV levels may also be considered.

Under the R-APDRP scheme, utility needs to achieve

the following targets of AT&C loss reduction:

a) Utilities having AT&C loss above 30%: Reduction
by 3% per year

b) Utilities having AT&C loss below 30%: Reduction
by 1.5% per year

Furthermore, they have to submit previous year’s
AT&C loss figures of identified project area and
furnish detail of measures to be adopted for better
accountability at all levels in the project area.
(PFC, 2017)

The scheme has below mentioned funding mechanism

and provision.

i. GoIwill provide 100% Loan for part A of the
R-APDRP schemes. This entire loan, later on, shall
be converted into grant after establishment of the
required Base-Line data system within a stipulated
time frame and duly verified by TPIEA (Third Party
Independent Evaluation Agencies).

ii. GoI will provide up to 25% (90% for special
category States) Loan for Part B of the R-APDRP
schemes. Only up to 50% (90% for special category
States) of this loan shall be converted into grant
on achieving 15% AT&C loss in the project area
duly verified by TPIEA on a sustainable basis for a
period of five years.

iii. If the utility fails to achieve or sustain the 15%
AT&C loss target in a particular year, that year’s
tranche of conversion of loan to grant will be
reduced in proportion to the shortfall in achieving
15% AT&C loss target from the starting AT&C
loss figure.

iv. The entire loan from Gol will be routed through
PFC/REC

The Integrated Power Development Scheme

(IPDS) was launched in 2013. The component of IT
enablement of distribution sector and strengthening
of distribution network envisaged under R-APDRP for
12th and 13th Plans was subsumed in IPDS scheme.
The scheme will help in reduction in AT&C losses;
establishment of IT enabled energy accounting

/ auditing system, improvement in billed energy





based on metered consumption and improvement in
collection efficiency. The projects will be sanctioned
by the IPDS Monitoring Committee. After sanction
of projects, contracts for execution of projects are to
be awarded by States DISCOMs / Power Departments.
The projects are to be completed within 24 months
from date of award. (IPDS, 2016)

Scheme development status and impact

According to IPDS Project monitoring data, an
amount of Rs.25866 Cr. has been sanctioned under
the scheme. Out of this amount, only 9.6% of fund has
been disbursed and balance 90.4% of funds is yet to
be released, as on 31st March 2017.

DDUGJY
The flagship program towards rural electrification,
Deen Dayal Upadhyaya Gram Jyoti Yojana (DDUGJY),
was launched in July 2015. The erstwhile Rajiv Gandhi
Grameen Vidyutikaran Yojana (RGGVY) scheme

for village electrification and providing electricity
distribution infrastructure in the rural areas has

been subsumed in the DDUGJY scheme. Rural
Electrification Corporation is the Nodal Agency for
implementation of DDUGJY. The scheme focuses on
feeder separation (rural households & agricultural)
and strengthening of sub-transmission & distribution

infrastructure including metering at all levels in
rural areas. This will help in improving power
supply situation to rural households and agricultural
consumers as well. (Press Information Bureau, 2015)

Scheme development status and impact
The scheme has an outlay of Rs.76000 Cr for
implementation of the projects under which
Government of India shall provide Grant of
Rs.63000 Cr.

Under DDUGJY-RE, Ministry of Power has
sanctioned 5236 projects (incl. 3709 DDG projects)
to electrify 128432 un-electrified villages, intensive
electrification of 655247 partially electrified villages
and provide free electricity connections to 420.04
Lakh BPL rural households. As on 31st March, 2016,
works in 116144 un-electrified villages and intensive
electrification of 351233 partially electrified villages
have been completed and 232.25 Lakh free electricity
connections have been released to BPL households.
(Ministry of Power, 2016)

Furthermore, according to ‘Garv’ apps, which show
status of rural electrification work, out of 597,464
census villages, 592,972 villages (99.2%) have been
electrified as on 03rd April 2017.

7.10 Energy efficiency technologies and measures adopted by Railways

The Energy Efficiency and Conservation Program
(EECP) aims at progressively introducing or
expanding the adoption of a number of traction and
non-traction energy efficiency technologies and
measures in the railways system to reduce energy
consumption. The technologies and measures
which have been proven successful in India are
described below.

1) Installation of LED lights in Coaches:
Train coaches usually have conventional lighting
arrangement by 20 Watt lamps which consume
28 Watts including 8 Watts for choke. On the
other hand, LED replacement lights will require
only 12 Watts that also gives better light and

save approximately 60% of electricity. Moreover
conventional lamps last for about 5000 hours
while the LED light is expected to last for 50,000
hours.

United Nations Development Program (UNDP)
revealed that the work was undertaken to replace
the lamps in 200 AC coaches with LED lights at an
investment of around USD 6383 for every coach.

It was estimated to obtain reduction in electricity
consumption by about 6048 kWh per coach
annually. The total investment was assumed to be
recovered in a period of 2.5 years (Payback period)
in terms of reduction in expenditure on account of
energy saving brought by LEDs.





2) Installation of Automatic Switched Capacitor
Bank (ASCB) to reduce electrical losses in Traction
Sub Stations (TSS)

Provision for Automatic switched Capacitors help
correcting the power factor of electrical loads at
Traction Sub Stations (TSS). All TSS at present
have fixed capacitor banks to compensate Power
Factor (PF) to save electricity losses in line. Due

to fluctuating nature of traction demand, they

are unable to optimally compensate the losses.
Modern Automatic switched Capacitor Banks can
compensate PF to 0.98 as compared to PF of 0.85
achieved at TSS with older capacitor banks. (PF of 1
has minimum losses.) While, Electrical load with low
power factor draws more current and thereby account
more line loss than a load with high power factor,

it is assumed that the line losses presently at 5% of
traction energy will reduce by 25% (of the line losses)
on introduction of Intelligent Capacitor Banks and
the device is expected to have a life of 20 years.

3) Replacement of Fluorescent tube lights with low
energy consumption lights (T5 fluorescent tubes
in place of T12 tubes for lighting for stations,
workshops and railway offices)

T12 consumes about 55 Watts, whereas T5
consumes only 32 Watt and also provides better
light (104 lumen/ Watt) as against the T12 (60
lumen/ Watt). Approximately, 42% reduction

in electricity consumption could be expected
with this replacement. In addition, life of T5,
approximately 20,000 hours, is four times longer
than T12 (5,000 hours).

United Nations Development Program (UNDP)
revealed that the work was proposed by IR to
replace 5 Lakh number of T12 with T5 at the

total investment cost of over USD 8.5 million. On
account of this, it was estimated to achieve total
energy saving of around 27.6 million units every
year. And the payback period on investment was in
tune of 2.9 years.

4) Replacement of incandescent bulbs with CFLs
bulbs for service buildings and railway quarters
IR has about 650,000 houses for employees which
are mostly fitted with incandescent bulb of 60

Watts for lighting. Replacement of these bulbs
with 9 Watt CFL could provide electricity savings
of almost 80%. Moreover CFL, with service life of
over 8000 hours, has upper edge over incandescent
bulb which last for only around 1000 hours.

It was proposed to replace 650,000 incandescent
bulbs of those houses by CFLs at the total
investment cost of almost USD 1.4 million. On
account of this, it was estimated to achieve total
energy saving of around 79.56 million units every
year. And the payback period on investment was
estimated to be just 0.2 year.

5) Installation of VVVF (Variable Voltage Variable
Frequency) drives for machine
VVVF drives for electric motors are more versatile
and draw minimum energy from source for the
duty cycle and have minimum losses in starting.
These drives will be installed on machines with
frequent starts and stop, and variable load duties,
like lifts, compressors, lathes, pumps etc.

It was proposed to install VVVF drives on 1,000
machines in IR. It is expected to save about 30% in
energy demand due to this. .For an average motor
Electricity consumption without VVVF drive is about
10,800 kWh per drive per annum while machine with
VVVF drive would consume be 7,560 kWh per annum
(areduction of 30% electricity). The cost of a VVVF
drive is about 1,064 USD per device. It is expected that
the life of such drive is about 20 years. The payback
period on investment is 3.1 years.

Energy efficiency implemented activities in Railways

Under Domestic Efficient Lighting Program (DELP)

Scheme, more than 10 lakh LED bulbs have been

distributed to railway staff till Sept.’16. In addition,

1.68 lakh LED bulbs were installed by Zonal Railways

in railway stations and service buildings till now.

Some other measures implemented on non-traction

side for energy conservation are:

e Replacement of tube lights with LED tube lights

@ Replacement of 90 W ceiling fans with 60 W ceiling
fans

e Automation of Pumps with GSM based techniques

Use of energy efficient pumps

@ Micro-controller based Automatic Platform





Lighting Management System with segregation of
70% [ 30% circuits

Use of 3 stars and above labeled electrical products
and equipment

Solar based LED lighting system for level crossing
gates

Use of solar water heater in place of electric geyser
Provide occupancy sensors in offices.

To take up this goal of energy efficiency, IR has
become a part of PAT scheme of BEE. Under this,

22 Designated Consumers has been declared (16
Zonal Railways and 6 production units).

e DPolicy issued for use of LED lighting for all Railway
applications.

Over the last six years Railways have been able to
improve upon Specific Energy Consumption (SEC)
by about 18.9% through various energy conservation
initiatives. This in effect means a saving of about
Rs.2656 Cr according to BEE.
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