ANNEXURE-I

TENTATIVE MAJOR CONTENTS OF REPORT


i.
Acknowledgement 
ii. 
Executive Summary 
(Table showing Energy savings Options at a glance & Recommendations; details of all such recommendation shall be in the report)
1.0      Introduction about the Building 
1.1 
General building details and descriptions, including the details of the    contact person or in-charge for energy conservation activity in the building as per format 
1.2 
Energy Audit Team 
1.3 
Component of energy cost, statement of last twelve months energy expenses in the building.
1.4
Major Energy use and Areas 
2.0 
Energy and Utility System Description 

2.1 
List of Utilities 
2.2
Brief Description of each utility 
3.2.1 
Electricity 

3.2.2
Water 

3.2.3 
Compressed air 
3.2.4
Chilled water 
3.2.5 
Cooling water 
3.0
Detailed Process flow diagram and Energy& Material balance 
3.1 
Flow chart showing existing flow rate of energy and usage 
3.2 
Water balance for entire building
4.0 
Energy efficiency in building – status & practices.
5.0 
Energy Conservation Options & Recommendations 
5.1 
List of options in terms of No cost/ Low Cost, Medium cost and high 
Investment Cost, Annual Energy & Cost savings, and payback with all relevant details. 
5.2 Implementation plan for energy saving measures/Projects 

5.3 Ready to use bidding document for implementation of Energy efficiency measures in the building.

III. Information as per our format-1

IV. Information as per our format-2
ANNUXURES 
A1.
Energy Audit Worksheets 
A2. 
List of instruments 
A3. 
List of Vendors and Other Technical details 

A4.
Completion certificate
ANNUXURE-II

	Ref: order vide no: --------------------------------------------------------dated:----------
It is certified that the Investment grade Energy Audits of -------------------------------------------------------------(name of the building with address) has been completed during (date) ---------------------to ------------------------             

and we are satisfied with the contents of the report.

Name of the CEA 

(on behalf of M/s ----------------------------------------------------------------)

Sign. of CEA:

Registration Number of CEA:                                       

	We acknowledge the facts given above and have received a copy of the  
Investment grade Energy Audits report for further action. 

Name of the concerned officer of the Building:

Signature :

Date:

	General Aspects about Building

	Parameter
	Details

	Size, Age and Construction of the Building
	

	Connected Load or Contract Demand
	

	Installed DG capacity  (if any)
	

	Total electricty consumption per annum
	

	Total electricty purchased from utilities 
	

	Total electricity generated from DG (if any)
	

	Total Built up area ( in sqm )
	

	Total Conditioned Area (if any)
	

	Total conditioned area as % of total built up area
	

	Total number of employees in the office
	

	Occupancy Information
	

	Load distribution pattern ( total lighting load, air conditioning load and other loads)

	

	Awareness and attitude of occupants toward energy efficiency
	

	Measures/approach to involve building owners in operation of buildings
	

	Action plan of the building for renovation/new change in coming months/years
	

	Administrative body in-charge of overall  controls 
	

	Agency / Body responsible for payment of electricity bills and payment mechanism
	

	Status of Bill Payments on time/Delay in Bill Payments, percentage paid
	

	Controlling Agency / Body for operation and maintenance
	


ANNUXURE-III
Format-1
Electrical Distribution Pattern

	Technical Aspects

	Status of Operation of existing Transformers
	Details

	Source of power GRID/ DG Sets
	

	Total Connected Load and Contract Demand
	

	Break up of all major loads in KW ( Division/Section Wise
	

	Copy of Electrical Single Line Diagram
	

	Section wise and overall energy consumption of the building for last 3 years ( If varying then hourly for one month for running operations)
	

	Section Wise load list with application and Kw rating along with usgae timings
	

	Separate feeders provided or not (for different loads like Lighting, Air Conditioning, Office Equipments etc)
	

	Maximum Demand & Power factor Maintained for last one year  (Copy of electricity bill for last one year )
	

	Minimum payable demand or fixed charges
	

	Energy Charges (basis of charges KVA/ kWh)
	

	Power factor penalty/incentive (cutoff and how much)
	

	Variation of supply voltage and frequency
	

	Number, Type and Rating (kVA), Voltage Ratio and Test Certificates of Transformers
	

	Usage pattern of transformers (loading/Standby pattern)
	

	Break up of Loads connected to Each transformer
	

	Details of various compensations provided in the building
	

	Capacitor Bank installed – kVAR
	

	Location - Panel or with loads
	

	Is compensation provided through automatic P.F. controller (If yes, give details )
	

	Any instances of over compensation
	

	Compensation provided at Meter Terminal
	

	Power Quality (Is Harmonics a problem?)
	

	Emergency Load/Power Back up
	

	Note: Collect copies of the electricity bills for last one year as these will help us know the basis of billing like KVA / kWh basis, average monthly consumption, power factor etc.
	


Lighting

	General Information
Technical Aspects

	Total Lighting Load
	

	Lighting Load as % of total load
	

	Lighting Load Distribution
	

	Light load connected to DG sets/alternative power source
	

	Indoor lighting
	

	General Lighting Points
	

	Task Lighting Points
	

	Lighting in Store Rooms, corroidors, stairscase, Toilets
	

	Outside Lighting (Street Lighting and Campus Lighting in Lawns with Points )
	

	Room Properties/ Arrangement for installation

	Different area types and their utility
	

	Area of Rooms
	

	Height of Light Points from Work areas
	

	False Ceiling and its height, if it is there
	

	Total Glass Area of the building and Glass thickness and properties
	

	Status of Operation of existing installation/Measurements

	Type of Light Fixtures working  ( e.g. 1x 40W or 2x 40W or 4x 40 W or any other with light type)
	

	Total Number of light fixtures/points
	

	Type of Ballasts in operation 
	

	Power Consumption per light bulb/light fixture
	

	Number of actual light points working 
	

	Light load measurement system i.e. whether there is any separate lighting meter; Lighting transformer (if any and load connected to it)
	

	Number of working days and operational hours per day
	

	Comments on  Lighting Design and its efficacy
	

	Measurements
	

	CRI Level and Lux Level required, Efficacy , Values of ILER
	

	Lux level measurements and  its distribution in various areas
	

	All measurements details and Calculation to be provided which includes Power consumption of light point and ballasts
	

	Status of wiring; Single switch for multiple lights
	

	Light load measurement system i.e. whether there is any separate lighting meter and also whether lighting is on separate feeder or controls and also whether lighitng is in balance on all 3 phases if separately 3 phase supply is provided
	

	Controls or Sensors if any
	

	General Measurements
	

	Comments on use of day light 
	

	Operational Aspects

	Status of operation of lighting system
	

	Preference of occupants for specific type of lighting; How to define comfort level for various options
	

	Power failure rate (DG operation hours) (if any)
	

	O&M measures which will effect implementation of O& M
	

	Controlling body responsible for O & M of Lighting
	

	Barriers to implementation
	

	Baseline Determination

	Reporting Procedures in place to assess the baseline 
	

	Standard Measurement techniques ( Method of determining consumption of each fixture/Spot measurements done  )
	

	Assumptions
	

	 -  hours of operation
	

	 - Working days
	

	 - energy consumption per fixture etc
	

	Savings Calculation
	


Windows/Split A/C
	General Information (if applicable)

	Total HVAC load

	
	HVAC load connected to DG

	
	Number of Rooms having air conditioners

	
	Area of Rooms/Cooling Space

	
	False Ceiling/Height of roof

	
	Exposure to sun light and Glazing, Total glass area

	
	Presence of major heat releasing loads i.e. photocopy machines, printers etc

	
	Working hrs per day and working days in a week

	
	Measurements

	
	Number of air conditioners and their rating

	
	Air conditioner measurements i.e. EER, SEC with calculation

	
	Sample size chosen for measurements

	
	Orientation of Air Conditioners

	
	Whether there is separate energy meter for HVAC 

	
	Air conditioning load connected to DG

	
	Year of Purchase of Air Conditioners

	
	Measurement techniques 

	
	Temperature settings

	
	Date and time  of year when sampling was done

	
	Status of Thermostat  ( Working/Not working)

	

	Central Air Conditioning (if applicable)
                                          Status of Operation of existing System

Chillers

                  Details 
Type of Chillers ( Technology)/Utility of Chillers/No. of Chillers

Make of Chillers, Model number  and Year of Purchase

Chillers in Operation/Stand by

Rated TR of Chillers and Actual TR Generation of chillers

Measurements ( COP and SEC )

Air Handling Units

Number of AHU and their utility

Rated Capacity of AHUs ( CFM)

Measured Capacity

Comments on Working Condition of AHUs

Type of Load ( Variable load/full Load)

Condenser and Chiller Pumps

Number of Condenser/Chiller Pumps

Rated Power of Pumps ( KW)

Utility of Condenser/Chiller Pumps

Pump Measurements

Rated efficiency and Measured Efficiency

Power Consumption

Year  of Purchase of Chillers

                                                              Cooling Tower

Rated Parameters

Number of Cooling Towers

Range/Approach

General Measurements and comments on the effectiveness of cooling towers

Whether any controls provided or not

Measurements about effectiveness of fan and CT



	

	                                                    Operational Aspects

Existing Installations

                   Details 
Identify Operational and Maintenance factors responsible for energy loss in air conditioning system

Operation and Maintenance procedures adopted

Preference of occupants for specific type of lighting; How to define comfort level for various options

Power failure rate (DG operation hours)

Controlling body responsible for O & M of air conditioning system

Barriers to implementation

Address Procurement issues

Monitoring and Verification Aspects

Baseline Determination

                       Details 
Reporting Procedures in place to assess the baseline 

Standard Measurement techniques ( Method of determining consumption )

Assumptions

 -  hours of operation

 - Working days

Savings Calculation




DG Sets (if applicable)
	Technical Aspects

	Status of Operation of existing installation
	Details

	Number of DG sets
	

	Rating of DG sets ( kVA)
	

	Make and Year of DG
	

	Status of Active/Standby Operations
	

	Specification of DG Sets: Rating,Volt, Amp, RPM
	

	Details of Load Connected on DG
	

	Arrangement for recording performance of DG
	

	Operational hours of DG per day
	

	Performance Evaluation Calculation of DG
	

	Average % Loading and Power factor
	

	Usage Pattern (parallel etc.)
	

	Operational Aspects

	Existing Status
	Details

	Records/Log Book for Specific Fuel consumption    ( kwh/lts )
	

	Provision of Meter to record electricity output from DG
	

	Provision to capture oil consumption, whether oil flow meters/measuring arrangement is there

	

	Maintenance schedule
	

	Monitoring and Verification Aspects



	Baseline Determination



	Status of Building to assess the baseline consumption

	Fans and Coolers

	Technical Aspects



	Status of Operation of existing Transformers


	Details

	Type of fans provided (Normal or exhaust) and power rating of fans; total connected load
	

	Year of Purchase and Make
	

	Number of fans provided
	

	Type of regulators provided
	

	Regulator type and Fan Blade Material
	

	Average Working hours per day
	

	 Fan Inventory
	

	Measurements
	

	Power consumption per fan ( W)
	

	Air Delivery
	

	Total Power Consumption ( kW)
	


	Financial Parameters Needed

	Assumptions
	Cost Structure
	 
	Savings Source
	Financial Parameters

	 

 
	Capital cost
	O& M Cost
	Replacement Cost
	Others
	M & V Cost
	 
	 

	Projections
	Equipment Cost (Procurement Guidelines ad policies)
	Commissioning Fee
	Total cost for feasible replacement options
	Training cost 
	Measurement & Verification Cost
	Energy Savings/year
	Simple Payback Year

	Utility Tariff Chosen; Fuel/Electricity  Price Escalation rates
	Material Cost
	O & M Fee after installation ( Annual and others )
	 
	Baseline Estimation Fee
	 
	 
	Return on Investment

	Interest/Insurance
	 
	 
	 
	 
	 
	 
	IRR

	Discount Rate
	 
	 
	 
	Contingency fee
	 
	 
	NPV

	Escalation rates for operation and maintenance cost savings, material/labor  cost savings
	 
	
	 
	 
	 
	 
	 

	Failure Rate
	 
	 
	 
	 
	 
	 
	 


FORMAT – LETTER OF CONSENT FOR UNDERTAKING “INVESTMENT GRADE ENERGY AUDIT OF COLLECTORATE BUILDING”

 (FROM ENERGY AUDITOR TO MPUVNL)
(On letterhead in case of Company)

(Address of Energy Auditor)

Letter Ref. No. :






Date: (dd-mm-yyyy)
Madhya Pradesh Urja Vikas Nigam Ltd.,

Urja Bhawan, Shiwaji Nagar,

Main Road No. 2,

Bhopal – 462016.

Sub: Acknowledgement of receipt of Order & consent for undertaking “Investment grade Energy Audit of Collectorate Building (Dist: ____________________) for Energy Efficiency measures” in MP

Ref:  Order no. ____________________
Kind Attention: Managing Director
Dear Sir,

With reference to your above mentioned Order No., we are pleased to submit our acknowledgement for receipt of the order & consent for undertaking “Investment grade Energy Audit of Collectorate Building (Dist: _____________________) for Energy Efficiency measures” in Madhya Pradesh.
We agree to abide by all terms and conditions mentioned by MPUVNL. We further agree that the final report shall be strictly as per the format provided by MPUVNL.
Yours truly,

(Signature)
(Name of the Energy Auditor or Authorized personnel in case of Company)

(Designation of the authorized person: In case of Company)

 _______________________ (Signature of Energy Auditor
)
� With seal in case of a company








(Your consent or response is compulsory; in case of non-receipt, We may treat your non-willingness)
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