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*Date of submission:  21 January 2008 

part i:  project IDentification 
	INDICATIVE CALENDAR

	Milestones
	Expected Dates

	Work Program (for FSP)
	April 2008

	CEO Endorsement/Approval
	April 2009

	GEF Agency Approval
	Jul. 2009

	Implementation Start  
	Oct. 2009

	Mid-term Review  
	Oct. 2011

	Implementation Completion  
	Sept. 2013


GEFSEC Project ID: 3538 (for Umbrella)
gef agency Project ID: 4044
Country(ies): India
Project Title: Improving Energy Efficiency in the Indian Railways system
GEF Agency(ies): UNDP
Other Executing partners: Indian Railways (IR); Ministry of Railways
GEF Focal Areas:  FORMDROPDOWN 
Climate Change  
GEF-4 Strategic program(S): CC-SP2
Name of parent program/ umbrella project: 
Programmatic Framework for EE in India
A. Project Framework (Expand table as necessary)
	Project Objective: To support the introduction of energy efficiency technologies and measures in the Indian Railways system

	Project Components
	TA/ 
STA
	Expected Outcomes
	Expected Outputs 
	Indicative GEF Financing*
	Indicative Co-financing*
	Total ($)



	
	
	
	
	($)
	%
	($)
	%
	

	1. Institutional Capacity Development and Technical Training
	TA
	Institutional/ Organizational/ Technical Capacity strengthened to plan, manage and implement EE measures
	1.1 At least 1000 Railway technical staff (officers, supervisors, engineers) trained
1.2 Testing House staff trained for measurement and calibration of the equipments used in railways
1.3 Support the Center of Excellence
	780,000
	15
	2,000,000
	10
	2,780,000

	2. Implement. of EE technologies and measures
	TA
	EE technologies and measures in traction and non-traction operations identified and implemented

	2.1 Information on technology status and best operating practices compiled for Lighting, EE Pump, Power Devices, Green Building, HVAC, DG Set, Sensors and  Automatic Metering of Energy
2.2 Prepare and implement energy audit procedures for each railway operation eg production unit, traction Substations, Workshop, Production Unit, Maintenance depot and Buildings
2.3 Cost/ benefit’ analyses for priority technologies/ measures conducted
2.4 Railway’s internal incentives scheme for implementing EE tech/ measures created and implemented

	1,240,000
	24
	2,350,000
	11
	3,590,000

	3. Pilot demonstration of EE technologies and measures
	Investment
	EE technologies and measures in traction and non-traction operations piloted
	3.1 Piloting and Demonstrating tech./ measures in Testing House, EE Rolling Stock, Static installation, Workshop and Production Facilities
	1,160,000
	22
	14,150,000
	67
	15,310,000

	4. Knowledge sharing and learning 
	TA
	Knowledge on best practices regarding EE technologies and measures shared 
	4.1 Identify international best practice from Japan, Germany France and others
4.2 Facilitate dissemination of knowledge between the Center of Excellence and similar institutes abroad 
	1,500,000
	29
	500,000
	2
	2,000,000

	5. Project management
	
	520,000
	10
	2,000,000
	10
	2,520,000

	Total project costs
	
	5,200,000
	100
	21,000,000
	100
	26,200,000


           *  List the dollar amount by project components.
B.   Indicative Financing Plan For The Project ($)
	
	Project Preparation 
	Project 
	Agency Fee
	Total

	GEF Grant
	100,000
	5,200,000
	530,000
	5,830,000

	Co-financing 
	150,000
	21,000,000
	
	21,150,000

	Total
	250,000
	26,200,000
	530,000
	26,980,000


C.   Indicative Co-financing for the project by source ($), If Available
	Co-financing Source
	Type of Co-financing 
	Total

	Project Government Contribution (Indian Railways)
	Grant
	21,150,000

	GEF Agency(ies)
	
	

	Bilateral Aid Agency(ies)
	
	

	Private Sector
	
	

	NGO
	
	

	Others
	
	

	Total co-financing
	
	21,150,000


D.   GEF Resources Requested by Focal Area(s), agency (ies) share and country(ies)* 
Does not apply

part ii:  project JustiFication
A. State the issue, how the project seeks to solve it, and the expected global environmental benefits to be delivered:  

Indian Railways has a total state monopoly on India's rail transport. It is one of the largest and busiest rail networks in the world. It has a network of about 63,140km transporting sixteen million passengers and more than one million tonnes of freight daily. IR is the world's largest utility employer, with more than 1.6 million employees, and is second to the Chinese Army in highest number of employees. The Indian Railway system is managed through 16 zones with operating divisions. There are six production units engaged in manufacturing rolling stock, wheels and axles and other ancillary components to meet Railways requirements. The Research, Designs and Standards Organisation (RDSO) is the research and development wing of IR, functioning as the technical adviser and consultant to the Ministry of Railway.
The electricity consumption of Indian Railways (IR) is around 2.5% of India’s total electricity consumption. In the fiscal year 2005-06 IR has consumed 12,695 million kWh (about 80% in Traction and 20% in Non-traction usages). It is estimated that the railway sector will have a growth of 10% in the next decade and that demand of electricity will grow by 7% by 2020.  IR will have estimated electricity demand of 37,478 million kwh by 2020. There is an enormous energy savings potential in the Indian Railways system. IR is about to initiate an energy efficient programme for traction and non-traction with a quantified target for non-traction of saving 5% of the total consumption in absolute terms. The following barriers need to be removed to successfully implement the energy efficiency programme: (1) weak institutional arrangement to implement the EE programme successfully; (2) lack of in-house technical skills to manage the EE programme; (3) lack of economic incentives to implement the EE programme.
The project objective is to reduce energy consumption in the Indian Railway system by supporting the introduction of energy efficient technologies and measures in traction and non-traction subsectors. This project will facilitate and support IR to successfully implement the EE programme. To strengthen the institutional system within IR for addressing EE issues, a Centre of Excellence is planned. The role of this Centre will be be to develop audit manuals for all railway operations, provide training to staff at various levels on EE techniques and measures, provide guidance to testing houses on measurement and calibration of equipments used in IR, etc. The project will focus on institutional capacity development and technical training to develop and operate this Centre of Excellence.

The other focus of this project would be facilitating pilot implementation and demonstration of energy efficiency technology and measures in various operations of IR. These would then be replicated through IR’s own programme on energy efficiency improvements. Knowledge sharing and learning is an important component of the project. International and National best practices on specific railway operations would be documented and institutionalized (through the Center of Excellence). The idea is to share these best practices within the relevant IR staff through regular training courses. 
Once the Energy Efficiency programme is underway withn IR, specific incentive schemes would be institutionalized to encourage measures and initiatives that lead to energy conservation. These incentives could be either in cash or kind and would be instituted across different levels, viz, Zonal level to individual employee level.

B. Describe the consistency of the project with national priorities/plans 
With the introduction of the Energy Conservation Act 2001 GoI in recent years is promoting energy efficiency in different industrial sectors. Under the EC Act, IR has been listed as a designated consumer. To support energy conservation in its functional activities IR has initiated an energy efficiency programme. In his last budget speech the Railways minister committed to energy efficiency and GHG reduction in the railways system. This project has been selected under the Umbrella EE programme and is a priority of the GOI.
C. Describe the consistency of the project with gef strategies and strategic programs:  

The project is in line with the Strategic Objective CC-SP2, which is “To promote energy-efficient technologies and practices in industrial production and manufacturing processes” and the related Strategic Program “Promoting energy efficiency in the industrial sector”.
D. Outline the Coordination with other related initiatives 
IR has inter-governmental agreements for bilateral co-operation which is mainly related to rail operations but not to energy efficiency. This is the first programme to support the IR energy efficiency programme in rail operations.
E. Discuss the value-added of gef involvemnt in the project demonstrated through incremental reasoning
In the absence of the project, the success of the IR energy efficiency programme is questionable due to barriers related to weak institutional arrangement, a lack of in-house technical skill to manage the energy efficiency programme and a lack of economic incentives to implement the programme. The planned technology upgrades and EE measures are complex and innovative, hence technical assistance from GEF is requested to successfully implement the programme. Examples of EE technologies and measures are as follows: 

Traction: Train Operation

a) Use of energy efficient technologies on rolling stock which will facilitate regeneration of energy consumed during operation of train.  IR will also use static converters for auxiliary supply for locomotives and coaches.

b) Enhanced efficiency by feeding all hotel load (coach electrical load) from traction windings.

c) Adoption of Driver advice System to guide driver for energy efficient driving.

d) Use of low weight composites and other metals for building car bodies of rolling stocks and adoption of aerodynamic feature on locomotive to reduce energy intensity for passenger and freight operation. 

e) Flexible trains consists for passenger and freight operation by introduction of more energy efficient EMU/MEMU and freight EMU.

f) Introduction of Meglev for high speed passenger business for inter city travel for reducing energy intensity.
g) Fuel switch by Electrification of Railways and Railways active role in urban mass transportation.

Non-traction: Other than train operations (IR consumes 20% of electricity consumption on non-traction purposes):

a) Energy efficient drives (eg. VVVF control) to various applications in non-traction

b) Improved illumination by energy efficient luminaries like compact fluorescent lamps (CFLs), T-5 fluorescent lamps in service buildings, production units, residential colonies etc. Introduction of CFL and LEDs in passenger coaches is being done gradually 
c) Use of energy efficient air conditioning system 
d) Policy decision on procurement of minimum 3 star rated (or above) products as certified by the Bureau of Energy Efficiency (BEE), Govt. of India
e) Energy Auditing of major work centers

f) Introduction of Integrated Intelligent Green building concepts for stations, workshops and major offices.

g) Use of renewable energy sources for remote stations (solar & wind energy)

Potential energy savings of approx. 374 million kwh would not be realized, neither would a reduction of 314,813 tonnes of CO2 emissions.
F. Indicate risks, including climate change risks, that might prevent the project objective(s) from being achieved, and if possible including risk measures that will be taken 

Risks are mainly related to institutional inefficiencies of IR to successfully implement the EE programme and carry out the political and institutional mandate to conserve electricity. As part of this project institutional capacities of IR, particularly the IR internal EE programme, will be strengthened to mitigate this risk.
G. describe, if possible, the expected cost-effectiveness of the project 
The project will reduce GHG emissions through Energy Conservation in Railways Operations covering traction and non-traction activities. Approximately 95,340 tons of CO2 emission per year will be mitigated based on 2005-06 data.  

H.
Justify the comparative advantage of GEF Agency (leave blank if GEF Agency is within the comparative advantage matrix) 

The project seeks institutional strengthening of Indian Railways to implement IR’s energy efficiency programme. UNDP’s comparative advantage is that it has adequate experience in capacity building and institutional strengthening on energy efficiency issues at various levels and of different stakeholders in the country. 
part iii:  approval/endorsement by gef operational focal points and GEF agencies
A.   Record of Endorsement of GEF Operational Focal Point (S) on Behalf of the Government(S): (Please attach the  endorsement letter(s) with this template).

	Mr. Sudhir Mital

Joint  Secretary and GEF Operational Focal Point India

Ministry of Environment and Forests

Government of India

Paryavaran Bhawan

CGO Complex, Lodhi Road,

New Delhi

Tel: 011-24363956

Fax: 011-24369192

mital_sudhir@nic.in      
	Date: endorsed as part of the Umbrella EE PIF in Nov 2007


B. GEF Agency(ies) Certification
	This request has been prepared in accordance with GEF policies and procedures and meets the GEF criteria for project identification and preparation.
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John Hough
Deputy Executive Coordinator a.i.
UNDP/GEF
	Project Contact Person

Martin Krause
Regional Technical Advisor

	Date: 21 January 2008
	Tel. and Email:martin.krause@undp.org
Tel: +66 22882722
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