INSTRUCTION FOR FILLING UP THE FORM
1. Please write full name of the Unit
2. Since this format is exclusively for cement sector, it is already written as Cement Sector. So it need not to be filled in.
3. Please provide complete Postal address of Plant Chief Executive’s Name, designation, mobile, telephone, fax nos. & e-mail
4. Please provide registered Office address with telephone, fax nos. & e-mail
5. Name, designation, address, mobile, telephone, fax nos. & e-mail of Certified Energy Manager appointed or designated by Designated Consumer under EC Act
6. Details of Production
Please provide the following pieces of information as average of last three years i.e.  2007-08, 2008-09 and 2009-10
a. Please provide total Annual Production of clinker of all kilns (including the exported clinker) in Lakh Tonnes
b. Please provide total Annual Production of Cement (all grinding units, within the plant) in Lakh Tonnes
c. please provide the total annual production of   Ordinary Portland Cement (OPC) within the plant in lakhs Tonne
d. please provide the total annual production of Portland Pozzolana Cement (PPC) within the plant in lakhs Tonne
e. please provide the total annual production of Portland Slag Cement (PSC) or any other variety of cement within the plant in lakhs Tonne
f. please provide the total clinker, exported to sister units outside plant boundary or sold to any other entity in lakhs Tonne
g. please provide the total annual clinker, imported from sister units (clinkering) or purchased from any other entity in lakhs Tonne
7. Conversion Factors

Please provide the following pieces of information as average of last three years i.e.  2007-08, 2008-09 and 2009-10
a. Please provide Conversion Factor for (CF) OPC i.e. clinker to OPC ratio, which can be given as follows: 
Conversion Factor (CF) of OPC=Clinker used for OPC Production/OPC Produced
b. Please provide Conversion Factor for (CF) PPC i.e. clinker to PPC ratio, which can be given as follows: 
Conversion Factor (CF) of PPC=Clinker used for PPC Production/PPC Produced

c. Please provide Conversion Factor for (CF) PSC i.e. clinker to PSC ratio/any other variety of cement, which can be given as follows: 
Conversion Factor (CF) of PSC  = Clinker used for PSC or any other variety of cement                             

                                                          Production/PSC or any other variety of cement     

                                                            Produced

8. Total Fuel Used for Process and Power Generation
Please provide the following pieces of information as average of last three years i.e.  2007-08, 2008-09 and 2009-10
Please note that there may be many types of fuel, used within plant boundary following gate to gate concept,  for example solid fuels like coal, petcoke, lignite etc. and liquid fuel like LDO, FO etc.,  being used for process heating, power generation and other usage within the plant like diesel firing for cold start up of kiln, DG Sets etc. So each fuel has to be accounted for arriving at the thermal energy consumed through all types of fuel. The common formula for calculating thermal energy consumption (in Million kCal) through a particular fuel may be given as:
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The Total Thermal Energy Consumption within the plant through various fuels may be calculated by adding thermal energy consumption through all the fuels (calculated by the formula given above).

Total Thermal Energy Consumption= Thermal Energy Consumptionfuel1+ Thermal Energy Consumptionfuel2+ Thermal Energy Consumptionfuel3+……………………………
[Million kCal]

9.  Total Electricity consumed within the plant
Please provide the following pieces of information as average of last three years i.e.  2007-08, 2008-09 and 2009-10 (Lakh kWh)
It can be calculated as 
Total Electricity Consumed within Plant= {(Electricity Generated through CPP+ Electricity generation through WHR+ Electricity Purchased from Grid) - Electricity exported to Grid}
[Lakh kWh]

10. Electricity Purchased from Grid
Please provide the annual electricity purchased from grid (average of last three years i.e. 2007-08, 2008-09 and 2009-10).
11. Electricity Exported to Grid
Please provide the annual electricity exported to grid (average of last three years i.e. 2007-08, 2008-09 and 2009-10).

12. Total Energy Consumed (Thermal + Electrical)
Overall Energy (Thermal+Electrical) Consumption can be calculated as follows:
Overall Energy = [Total Thermal Energy  (Million kCal)+{(Total Electricity purchased from grid (Lakh kWh)*860)-Electricity exported (Lakh kWh) *CPP Heat Rate (kCal/kWh)}/10]
[Million kCal]
13. Equivalent major grade cement Production
The various product mixes may be converted in to equivalent major grade of cement product by the plant by using the following formulae

a. Conversion of OPC Production equivalent to major product
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b. Conversion of PPC Production equivalent to major product
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c. Conversion of PSC/any other variety of Cement Production equivalent to major product
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d. Conversion of Exported clinker to major product
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e. Conversion of Imported clinker to major product
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f. Total Equivalent major product of Cement 
It can be arrived at by summing up all the different grades of cements equivalent to major product calculated above: 

Total Equivalent major product of Cement = 13a+13b+13c+13d
Note: Please refer to Case-1 & Case-2 below for Sample Calculation.

14. Performance Indicators 
Please provide the following performance indicators:

a. Please mention Thermal Specific Energy Consumption (kCal/kg of clinker). Please note that SEC has to be given on Gross Calorific Value (GCV) basis not on Net Calorific Value (NCV) basis. If you do not have it on GCV basis, please convert it on GCV basis using following formula:
SEC (Thermal on GCV basis) =
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b. Please mention Electrical Specific Energy Consumption of clinkerization (kWh/Tonne of clinker). Please not that this has to include all the unit operations up to clinkerization within plant boundary (for example; crushing, stacking, reclaiming and grinding of raw material, coal grinding, pyro-processing and related utilities).
c. Please mention Electrical Specific Energy Consumption of Cement Grinding (kWh/Tonne of Cement). Please not that this has to include all the unit and utility operations, after clinkerization to packaging and dispatch, within plant boundary.
15. Calculation for Gate to Gate SEC
a. Energy Required for grinding of exported Clinker
It can be calculated by using following formula:
Notional Energy Required = {clinker exported (Lakh tonne) x Electrical SEC of cement            

grinding (kWh/tonne of cement) x Captive Power Plant (CPP)   

Heat Rate (kcal/kWh)}/10



[Million kCal]
Note: Please refer to Case-1 below for Sample Calculation.

b. Energy Required for grinding of imported Clinker
It can be calculated by using following formula:

        Notional Energy required = [Clinker imported (Lakh tonne) x {Thermal SEC of       

                        Clinkerization kCal/kg clinker) x 1000+electrical SEC of clinkerization 

   (kWh/tonne of clinker)x CPP Heat Rate (kCal/kWh)}/10]

[Million kCal]
Note: Please refer to Case-2 below for Sample Calculation.

c. Gate to Gate (GtG) Energy Consumption
                          GtG Energy Consumption = (12)+(15a)+(15b)                                         [Million kCal]
d. Gate to Gate (GtG) Specific Energy Consumption
GtG SEC = 
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Note: Please refer to Case-1 and Case-2 below for Sample Calculation.

Case-1  Typical Specific energy calculations for different scenarios as indicated above are given below:

Plant A is producing PPC,OPC,PSC and also exporting clinker,has a captive power plant and also exports power to the grid

Total Clinker Produced in Plant =10.8 Lakh Tonne

Clinker Ground in the plant to produce cement =8.4 lakh Tonne

Clinker exported to  Sister Unit =2.4 lakh Tons

Specific Thermal energy (Clinkerization)=730 Kcal/Kg clinker

Specific Electrical Energy (Clinkering) =75.68 KWH/Tonne Clinker

Specific Electrical Energy (Grinding)=41 KWH/Tonne of PPC Cement

CPP Heat Rate=3200 Kcal/KWH

Energy Consumption (Gate to Gate Basis) 1247900 Million kCal
	S.NO
	Type of Product/intermediate product
	Quantity (Lakh Tons)
	Clinker Factor
	Equivalent of Major Product (lakh Tonne)

	A
	PPC
	10.10
	0.69
	10.10

	B
	OPC
	1.10
	0.90
	1.43

	C
	PSC
	0.70
	0.56
	0.57

	D
	Clinker
	2.40
	1.0
	3.48

	
	Total Cement produced=A+B+C+D
	
	
	15.58


(Calculation-conversion of OPC to PPC=(OPC Produced x CF of OPC)/ CF of major product)

Energy consumed in Million Kcals

	A
	Calculation as per Gate to gate
	1247900

	B
	Notional Energy Required for grinding exported clinker = {clinker exported (Lakh tonne) x Electrical SEC of cement grinding (kWh/tonne of cement) x Captive Power Plant (CPP) Heat Rate (kcal/kWh)}/10
	31488

	
	Total Energy Consumed A+B
	1279388


SEC =Energy Consumed/Cement Produced

       = (1279388)/(15.58*100)

       = 821 kCal/kg of equivalent cement
Case-2

Plant B is producing PPC, OPC, PSC, Importing clinker and has a captive power plant

Total Clinker Produced in Plant =9.0 Lakh Tonne

Clinker Ground in the plant to produce cement =10.4 lakh Tonne

Clinker imported from Sister Unit =1.4 lakh Tons

SpecificThermal energy (Clinkerization)=730 Kcal/Kg clinker

Specific Electrical Energy (Clinkering)=75.68 KWH/Tonne Clinker

Specific Electrical Energy (Grinding)=41 KWH/Tonne of PPC Cement

CPP Heat Rate=3200 Kcal/KWH

Energy Consumption (Gate to Gate Basis) 727900 Million kCal

	S.NO
	Type of Product/intermediate product
	Quantity (Lakh Tons)
	Clinker Factor
	Equivalent of Major Product (lakh Tonne)

	A
	PPC
	9.0
	0.69
	9.0

	B
	OPC
	0.8
	0.90
	1.04

	C
	PSC
	0.6
	0.56
	0.49

	
	Total Cement produced=A+B+C
	
	
	10.53


(Calculation-conversion of OPC to PPC = (OPC Produced x CF of OPC)/ CF of major product)

Energy consumed in Million Kcals

	A
	Calculation as per Gate to gate
	747900

	B
	Notional Energy Required for producing imported clinker = [Clinker imported (Lakh tonne)*{Thermal SEC of Clinkerization  kCal/kg clinker)*1000+electrical SEC of clinkerization    (kWh/tonne of clinker)*CPP Heat Rate (kCal/kWh)}/10]


	136104

	
	Total Energy Consumed A+B
	884004


SEC =Energy Consumed/Major grade of Cement Produced

       = (884004)/(10.53*100)

       = 839.5 kCal/kg of equivalent cement
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