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PROJECT BACKGROUND

United Nations Development Program (UNDP) is assisting Government of India in leveraging Global Environment Facility (GEF) funds in implementing “Energy Efficiency Improvements in Commercial Buildings” (EEICB) along with the Bureau of Energy Efficiency (BEE) as the implementing agency of the project. UNDP-GEF-BEE intervention aims to address identified barriers namely, informational, capacity, institutional, financial. The project aims to assist the Government in implementing and operationalizing the Energy Conservation Building Code (ECBC), through a comprehensive and integrated approach. 
Project Objective

UNDP EEMB project is being implemented to demonstrate the technical and commercial feasibility of ECBC compliant buildings in the country. It also is an opportunity to build capacity of developers and builders in constructing ECBC compliant buildings in future. 

The target of this project is to achieve 1 million square meter (1.07 crore square feet) of ECBC compliant commercial buildings across India. To do so, UNDP will provide technical and financial assistance to owners of pilot projects. UNDP-GEF will support the cost of services provided by Environmental Design Solutions and a financial incentive to the builder incorporating energy efficiency measures during the duration of the EEMB project. 

The pilot demonstration projects will be selected from various cities of India aligning with climatic zones described in Figure 1. Cities listed under Smart Cities Mission (SCM) of Government of India will be a . It is expected that the construction is at faster pace and aligns with Smart City objectives.

UNDP-GEF has engaged Environmental Design Solutions (EDS) to implement pilot demonstrations. EDS will support and handhold the design, construction and commissioning of EEMBs for the duration of the EEMB project.
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«Jabalpur, Indore, Bhopal, Gwalior, Ujjain, Sagar, Nashik, Thane, Amravati, Nagpur, Pune, Aurangabad, Raipur or other
Cities in M.P,, Maharashtra, Bihar, Chhattisgarh under composite climate

Cluster Il Composite - 2 (North India)

+Jaipur, NCR, Ludhiana, Jalandhar, Amritsar, Karnal, Faridabad, Kanpur, Allahabad, Lucknow, Varanasi, Agra, Ghaziabad,
Meerut, Dehradun or other cities in Haryana, Punjab, UP under composite climate

Cluster Il ‘Warm and Humid - | (South India)

«Bangalore, Kochi, Coimbatore, Chennai, Davangere, Greater Mumbai, Thane, Mangaluru, Belagavi, Shivamogga, Madurai
Vellore, Salem, Tirupur, Trichy or other cities in TN, Karnataka, Kerala, Maharashtra under W&H climate

Cluster IV ‘Warm and Humid - 2 (East India)

« Hyderabad, Bhubaneshwar, Vishakhapatnam, Guwahati, Durgapur, Haldia, Warangal, Kakinada, Tirupati, Karimnagar,
Muzzafarpur, Bhagalpur, Ranchi, Rourkela, Agartala, Shillong Imphal or other cities in A.P, Telangana, Odisha, W.B.,
d under W&H climate
Hot and Dry (West India)

+Surat, Ahmedabad, Udaipur, Solapur. Jaipur, Kota, Ajmer, Gandhinagar, Rajkot, Vadodra or cities in Rajasthan, Gujarat
under H&D climate





Figure 1 Climate Zone Classification for UNDP-GEF EEMB Project
Energy Conservation Building Code

Energy Conservation Building Code of India was launched by Government of India in 2007 to implement the directives of Energy Conservation Act 2001. Effecting energy efficiency and energy conservation in buildings through a building energy code is one of the primary objectives of this Act. EAC 2001 also empowers Bureau of Energy Efficiency, Ministry of Power, as the designated central government agency to implement directives of the Act. 
ECBC is currently a voluntary code and applicable only to commercial buildings with connected load greater than 100 kW or connected demand of 120 kVA. Scope of the code extends to building envelope, lighting systems and controls, HVAC systems and controls and, service hot water and electrical systems. 

Table 1Building Components under scope of Energy Conservation Building Code
	Building Systems
	Requirements

	Envelope
	Roof and wall Insulation, window to wall ratio, glazing SHGC and VLT

	HVAC
	Equipment efficiency, duct and pipe insulation, HVAC controls, economizers

variable flow systems, system balancing

	Lighting
	Lighting power density, lighting controls 

	Electrical
	Transformers, EE motors, power factor, system losses, metering 

	Service Hot Water
	Equipment efficiency, heat traps, pipe insulation


Evaluation Criteria for Potential EEMBs

The projects will be selected by a Technical Committee based on the following evaluation criteria:
1. Location and climate zone

2. Project timeline
3. Potential to meet the prescriptive/whole building performance criteria of ECBC

4. Potential to incorporate mandatory provisions of ECBC

5. Occupancy and size of the project
6. Willingness and potential to showcase energy efficiency measures
7. Willingness and ability to share raw data related to energy performance and participate in performance monitoring 
FINANCIAL ASSISTANCE

Cost of the consultancy provided by Environmental Design Solutions on project tasks and activities (Table 1) started or completed before the close of the EEMB project is covered by UNDP-GEF. 

Project owners will be given a financial incentive of Rs. 65 per sq. mt. of verified ECBC compliant built space. Release of the incentive is linked to completion of successive stages of the project. This incentive will not be provided only for the duration of the EEMB project. 

Table 2 Breakup of Financial Incentive for EEMBS

	Task Completed
	Deliverable
	Incentive Break-up

	Task II
	ECBC compliant building design
	~ Rs. 16 per sq.mt.

	Task III
	Tender/ Procurement as per design
	~ Rs. 5 per sq.mt. (Envelope)

~ Rs. 5 per sq.mt. (HVAC)

~ Rs. 5 per sq.mt. (Lighting)

	Task IV
	Confirmation of compliance through as built drawings
	~ Rs. 5 per sq.mt. (Envelope)

~ Rs. 5 per sq.mt. (HVAC)

~ Rs. 5 per sq.mt. (Lighting)

	Task V
	1 year M&V of occupied building showing 15% energy savings over UNDP baselines
	~ Rs. 16 per sq.mt.


TECHNICAL ASSISTANCE

UNDP-GEF-BEE has selected Environmental Design Solutions as the technical consultant to support and handhold pilot projects in demonstrating compliance with ECBC. Five major tasks, aligned with standard stages involved with a typical ECBC compliant buildings, have been defined to accomplish this objective (Figure 2).
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« Mobilize 200,000sq. mt. of built up commercial space

Task Il Design Phase

+Provide design assistance to enable procurement

Task Il Construction Monitoring

*Monitor construction progress, provide guidance and recommendations to align with ECBC. Assist in
procurementand construction of materials and equipment

Task IV Post-Construction Compliance Validation

+Review as built drawings to confirm compliance

Task V Post Occupancy Compliance

+Conduct post occupancy energy performance evaluation (| year after the occupancy commences) to
demonstrate | 5% reduction in energy use compared to BAU




Figure 2 Major Tasks of Technical Assistance by Environmental Design Solutions

Activities

Details of the activities listed above are described here. It may be noted that EEMBs will have to share drawings and documents with EDS for submission to UNDP. 
Task I: Pilot Mobilization

Objective: Mobilize 1 million square meter of built up space across the country. A Technical Committee will:

· Select EEMBs as per criteria laid by UNDP

· Sign up EEMBs and submit signed affidavits and Expression of Interest from owners of EEMBs to UNDP
Task II: Design Assistance

Objective: Support EEMBs in preparing ECBC compliant design and procurement of equipment and materials. EDS will:

· Provide recommendations on the concept design by EEMBs to align with ECBC compliance using integrated design approach
· Provide inputs that enable EEMB to meet all mandatory requirements of ECBC for applicable climatic zone of each EEMB
· Provide technical standards and specifications of material and equipment to meet ECBC

· Ensure and confirm ECBC design elements are incorporated in the final design drawings and specifications
· Ensure that the design includes real time building performance monitoring (Building Management System -BMS), and consumption data acquisition systems (GPRS enabled Smart Meters)
Task III: Construction Monitoring
Objective: Monitor construction progress, provide guidance and recommendations to align with ECBC. EDS will:
· Visit each EEMB periodically and supervise the building progress during construction phase
· Facilitate selection of equipment that are appropriate
· Provide list of vendors/suppliers of energy efficient building materials, equipment, etc. to EEMBs
· Support EEMBs during material and equipment procurement process, review and validate bill of materials (BoM) and equipment
· Guide, provide inputs to contractors, vendors of EEMB and ensure that design objectives are met during construction progress
· Facilitate release of Task III linked incentive payment
Task IV: Post-Construction Compliance Validation
Objective: Review As-built drawings and equipment, confirm compliance to design. EDS will:

· Review as-built drawings, building completion and equipment commissioning reports from EEMBs
· Conduct onsite detailed review and evaluate building and check conformity to the As-built drawings and specifications vis-à-vis endorsed design drawings
· Ascertain and confirm to UNDP that the building is implemented for all mandatory ECBC provisions

· Facilitate release of Task IV linked incentive payment
Task V: Post-Occupancy Compliance Verification
Objective: Acquire, verify performance data and demonstrate 15% reduction on baseline Energy Performance Index (EPI). EDS will: 

· Acquire, measure and analyse performance data from EEMB after building is commissioned
· Analyse the data: day-wise performance, weekly, monthly and for the year
· Compare measured project EPI with EPI baseline benchmarks provided by UNDP

· Facilitate all EEMBs share raw and analysed data with UNDP project from each project beneficiary EEMB
· Facilitate release of Task V linked incentive payment
OWNER OBLIGATIONS
Before a project can be signed on as an EEMB, the owner must agree to:

1. Undertake required incremental investment towards energy efficient design and equipment
2. Provide proof that all legal and statutory compliances required to build and operate the commercial building have been approved or applied for
3. Incorporate the energy efficiency measures recommended by Environmental Design Solutions to demonstrate compliance with ECBC

4. Entertain high profile visitors recommended by UNDP-GEF-BEE team. These visits will be to showcase energy efficiency measures implemented in the pilot projects

5. Allow pre-registered visitors to learn from the pilot project for a period of 2 years after the successful implementation of the project
6. Install online building equipment and performance monitoring, measurement and consumption data logging systems (BMS, Smart Meters, etc.)

7. Share raw data and provide access to online real time data with the UNDP-GEF-BEE project

8. Strive to commission the building as per recommendations by Environmental Design Solutions.

