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Baseline  
 
The methodology addresses the improvement of energy efficiency by reducing steam consumption in 
industrial processes, in the case where the most likely baseline scenario is the continuation of 
production using current processes and efficiencies (though steam production efficiency may improve 
as indicated below).  
 
Therefore, after assessing whether the project is additional, the next step is to determine which of the 
plausible alternatives scenarios as identified in Step 1 of the “Tool for the demonstration and 
assessment of additionality” is the most likely baseline scenario.  Please provide a thorough explanation 
to justify your choice, based on the various factors (e.g. investment or other barriers) described in the 
additionality tool above.  If the most likely baseline scenario is not the continuation of production using 
current processes and efficiencies, then this methodology does not apply. 
 
Based on historical data from the existing process, a benchmark Specific Steam Consumption Ratio 
(SSCR, steam consumption per product output) is defined as the baseline energy efficiency.  The 
improvement of the benchmark after project implementation is monitored and the corresponding steam 
savings and CO2 emission reductions from fuel combustion in the boiler are determined.   

The methodology addresses also possible increases in electricity consumption as a result of the project 
activity (using the small-scale methodology) and captures the impact of future retrofits and their impact 
on steam and CO2 savings. 
 
The baseline Specific Steam Consumption Ratio SSCR is determined in 3 steps. 
 
Step 1: Benchmarking baseline output 
The historical data on shift-wise or batch-wise (in case of batch process) output of the process area is to 
be analyzed and a representative output value (Prep) is to be calculated. The extreme values are to be 
excluded from the available values of output rate. This is because the specific steam consumption in a 
plant reduces with increased production rates. The methodology suggests fixing baseline specific 
energy consumption for representative production rate. A “normal” production range can be defined 
based on the relationship between production rates and energy consumption. Based on general 
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Parameters to be monitored 
 

ID 
number Data type Data 

variable 
Data 
unit 

Measured 
(m), 

calculated 
(c) or 

estimated 
(e) 

Recording 
Frequency 

Proportio
n of data 

to be 
monitore

d 

How will 
the data be 
archived? 

(electronic/ 
paper) 

For how 
long is 

archived 
data to be 

kept? 

Comment 

Parameters to determine Specific Steam Consumption Ratio (SSCR) 

2.1 
 

Output Rate Output of 
process area 
per shift/ 
batch 

Kg / 
shift or 

any 
other 

m 

Every shift in 
continuous process 
and every batch in 
batch process 

100% paper Crediting 
period plus 2 
years 

Measured by automatic or 
manual weighing balance 
or by volume in the plant 
premises to the best 
accuracy and will be 
monitored at the end of 
shift/batch (either 
manually or through DCS) 

2.2 
 

Steam Flow 
Rate 

Steam flow 
in process 
area per 
shift/ batch Kg/shift m 

Every shift in 
continuous process 
and every batch in 
batch process 

100% paper Crediting 
period plus 2 
years 

Measured by steam meter 
in the plant premises to the 
best accuracy and will be 
monitored bend of 
shift/batch (either 
manually or through DCS) 

2.3 

Additional 
Electricity 
Consumptio
n (if any) 

Electrical 
Consumptio
n of 
additional 
load per 
hour 

KWh/sh
ift m 

Every shift in 
continuous process 
and every batch in 
batch process 

100% paper Crediting 
period plus 2 
years 

Monitored by kWh 
recording meter at the end 
of shift/batch (either 
manually or through 
DCS). In case meter not 
available, nameplate 
motor rating to be 
multiplied by no. of shift/ 
batch hours. 
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ID 
number Data type Data 

variable 
Data 
unit 

Measured 
(m), 

calculated 
(c) or 

estimated 
(e) 

Recording 
Frequency 

Proportio
n of data 

to be 
monitore

d 

How will 
the data be 
archived? 

(electronic/ 
paper) 

For how 
long is 

archived 
data to be 

kept? 

Comment 

2.4 

Fuel hours 
(not needed 
if fuel 
consumption 
is measured 
in case of 
direct 
efficiency 
estimation) 

Hours of 
each fuel in 
boiler 

Hrs. m 

Every shift in 
continuous process 
and every batch in 
batch process 

100% paper Crediting 
period plus 2 
years 

Monitored based on shift 
logbooks, for change in 
fuel and time of change. 

Parameters related to steam enthalpy 

2.5 

Steam 
temperature 

Temperatur
e of steam 

Deg C m 

Every shift in 
continuous process 
and every batch in 
batch process 

100% paper Crediting 
period plus 2 
years 

Monitored by temperature 
indicator at the end of 
shift/batch (either using 
instantaneous instrument 
or through DCS). 

2.6 

Steam 
pressure 

Pressure of 
steam Kg/sqc

m(g) m 

Every shift in 
continuous process 
and every batch in 
batch process 

100% paper Crediting 
period plus 2 
years 

Monitored by pressure 
gauge at the end of 
shift/batch (either using 
instantaneous instrument 
or through DCS). 

2.7 

Feed water 
temperature 

F.W. 
temperature 
per shift/ 
batch 

Deg C m 

Every shift in 
continuous process 
and every batch in 
batch process 

100% paper Crediting 
period plus 2 
years 

Monitored by temperature 
indicator at the end of 
shift/batch. 
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ID 
number Data type Data 

variable 
Data 
unit 

Measured 
(m), 

calculated 
(c) or 

estimated 
(e) 

Recording 
Frequency 

Proportio
n of data 

to be 
monitore

d 

How will 
the data be 
archived? 

(electronic/ 
paper) 

For how 
long is 

archived 
data to be 

kept? 

Comment 

2.8 

Feed water 
flow or 
blowdown 
water flow 

Boiler feed 
water flow 
or 
blowdown 
water flow 
per shift/ 
batch 

kg/shift m 

Every shift in 
continuous process 
and every batch in 
batch process 

100% paper Crediting 
period plus 2 
years 

Monitored by flow 
recording meter at the end 
of shift/batch. Or blow 
down level indicator in 
case of one time blow 
down at the end of shift 
(and not continuous blow 
down) 

Parameters related to boiler efficiency estimation by indirect method 

2.9 

% Oxygen in 
dry flue gas 

% Oxygen 
in dry flue 
gas 

% on 
mole 
basis. 

m 

Monthly (Refer 
guidelines on boiler 
efficiency 
monitoring) 

100% paper Crediting 
period plus 2 
years 

Monitored by 
Electrochemical Analyzer/ 
Orsat Apparatus/ Zirconia 
Analyser at the end of 
month. 

2.10 

% CO in dry 
flue gas 

% CO in 
dry flue gas % on 

mole 
basis. 

m 

Monthly (Refer 
guidelines on boiler 
efficiency 
monitoring) 

100% paper Crediting 
period plus 2 
years 

Monitored by 
Electrochemical Analyzer/ 
Orsat Apparatus/ Zirconia 
Analyser at the end of 
month. 

2.11 

Bottom ash 
quantity (in 
case of solid 
fuel) 

Bottom ash 
quantity In Kgs 

or 
tonnes 

m 

Monthly (Refer 
guidelines on boiler 
efficiency 
monitoring) 

100% paper Crediting 
period plus 2 
years 

Monitored by weighing 
balance every month. 
(Refer guidelines on boiler 
efficiency monitoring) 

2.12 

Fly ash 
quantity (in 
case of solid 
fuel) 

Fly ash 
quantity In Kgs 

or 
tonnes 

m 

Monthly (Refer 
guidelines on boiler 
efficiency 
monitoring) 

100% paper Crediting 
period plus 2 
years 

Monitored by weighing 
balance every month. 
(Refer guidelines on boiler 
efficiency monitoring) 
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ID 
number Data type Data 

variable 
Data 
unit 

Measured 
(m), 

calculated 
(c) or 

estimated 
(e) 

Recording 
Frequency 

Proportio
n of data 

to be 
monitore

d 

How will 
the data be 
archived? 

(electronic/ 
paper) 

For how 
long is 

archived 
data to be 

kept? 

Comment 

2.13 

Flue Gas 
temperature 

Flue Gas 
temperature 

Deg C m Monthly (Refer 
guidelines on boiler 
efficiency 
monitoring) 

100% paper Crediting 
period plus 2 
years 

Monitored by temperature 
indicator at the end of 
month. (Refer guidelines 
on boiler efficiency 
monitoring) 

2.14 

Combustion 
air 
temperature 

Combustion 
air 
temperature 

Deg C m Monthly (Refer 
guidelines on boiler 
efficiency 
monitoring) 

100% paper Crediting 
period plus 2 
years 

Monitored by temperature 
indicator at the end of 
month. (Refer guidelines 
on boiler efficiency 
monitoring) 

2.15 

Moisture in 
combustion 
air 

Moisture in 
combustion 
air 

Kg 
moisture
/kg air 

m Monthly (Refer 
guidelines on boiler 
efficiency 
monitoring) 

100% paper Crediting 
period plus 2 
years 

Monitored by humidity 
meter or hygrometer or 
drybulb and wetbulb 
temperature indicator and 
referring psychrometric 
chart at the end of month. 
(Refer guidelines on boiler 
efficiency monitoring) 

2.16 

Net Calorific 
Value of 
Bottom Ash 
(in case of 
solid fuel 
only) 

Net 
Calorific 
value of 
fuel. 

KCal/kg m Monthly (Refer 
guidelines on boiler 
efficiency 
monitoring) 

100% paper Crediting 
period plus 2 
years 

Ash tested by in-house or 
external reliable 
laboratory. (Refer 
guidelines on boiler 
efficiency monitoring) 
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ID 
number Data type Data 

variable 
Data 
unit 

Measured 
(m), 

calculated 
(c) or 

estimated 
(e) 

Recording 
Frequency 

Proportio
n of data 

to be 
monitore

d 

How will 
the data be 
archived? 

(electronic/ 
paper) 

For how 
long is 

archived 
data to be 

kept? 

Comment 

2.17 

Net Calorific 
Value of Fly 
Ash (in case 
of solid fuel 
only) 

Net 
Calorific 
value of 
fuel. 

KCal/kg 
 

m Monthly (Refer 
guidelines on boiler 
efficiency 
monitoring) 

100% paper Crediting 
period plus 2 
years 

Ash tested by in-house or 
external reliable 
laboratory. (Refer 
guidelines on boiler 
efficiency monitoring) 

Parameters related to boiler efficiency estimation by direct method 

2.18 

Steam 
Generation 
of Boiler 

Steam 
Generation 
of Boiler 

Kg/hr m Monthly (Refer 
guidelines on boiler 
efficiency 
monitoring) 

100% paper Crediting 
period plus 2 
years 

Measured by steam meter 
in the plant premises to the 
best accuracy (either 
manually or through 
DCS). (Refer guidelines 
on boiler efficiency 
monitoring) 

2.19 

Fuel 
consumption 

Fuel 
consumption 

Kg/hr 
or 
NM3/hr 

m Monthly (Refer 
guidelines on boiler 
efficiency 
monitoring) 

100% paper Crediting 
period plus 2 
years 

Measured by fuel 
meter/level 
gauge/weighing balance or 
any other method in the 
plant premises to the best 
accuracy (either manually 
or through DCS) 
(Refer guidelines on boiler 
efficiency monitoring) 
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ID 
number Data type Data 

variable 
Data 
unit 

Measured 
(m), 

calculated 
(c) or 

estimated 
(e) 

Recording 
Frequency 

Proportio
n of data 

to be 
monitore

d 

How will 
the data be 
archived? 

(electronic/ 
paper) 

For how 
long is 

archived 
data to be 

kept? 

Comment 

Fuel Related Parameters 

2.20 

Net Calorific 
Value of 
Fuel 

Gross and 
Net 
Calorific 
value of 
fuel. 

KCal/kg m With every delivery 
of fuel. (Refer 
guidelines on boiler 
efficiency 
monitoring) 

100% paper Crediting 
period plus 2 
years 

Fuel tested for each 
delivery by in-house or 
external reliable 
laboratory. (Refer 
guidelines on boiler 
efficiency monitoring) 

2.21 

Ultimate 
Analysis of 
fuel 

Elemental 
percentage 
on weight 
basis 

Kg or 
kg-mole 

m With every delivery 
of fuel. (Refer 
guidelines on boiler 
efficiency 
monitoring) 

100% paper Crediting 
period plus 2 
years 

Fuel tested for each 
delivery by in-house or 
external reliable 
laboratory. (Refer 
guidelines on boiler 
efficiency monitoring) 

Other Parameters 

2.22 

Boiler 
efficiency 

Boiler 
efficiency 

% e Monthly (Refer 
guidelines on boiler 
efficiency 
monitoring) 

100% paper Crediting 
period plus 2 
years 

Either by direct method or 
based on BS-845 standard 
boiler flue gas losses and 
bottom and fly ash losses 
(for solid fuels only) to be 
estimated and efficiency to 
be determined. Radiation 
losses assumed 
constant.(Refer guidelines 
on boiler efficiency 
monitoring) 

2.23 
Retrofit Event - m As and when 

occurs. 
100% paper Crediting 

period plus 2 
years 

Follow Retrofit 
Monitoring Test as given 
in this methodology. 
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Quality Control (QC) and Quality Assurance (QA) Procedures  
 

Data 

Uncertainty level 
of data 

(High/Medium/Lo
w) 

Are QA/QC 
procedures 

planned for these 
data? 

Outline explanation why QA/QC procedures * are or are not being planned 

2.1 Low Yes 
The QA procedure needs to be planned because the monitoring and selection of representative 
data from total data is important for accurate emission reduction calculations. 

2.2 
 

Low Yes 
The QA procedure needs to be planned because the monitoring and selection of data 
corresponding to representative output is important for accurate emission reduction 
calculations. 

2.3 Low Yes 
The QA procedure needs to be planned because the monitoring and selection of reliable data 
corresponding to emission factor due to electricity consumption is important for accurate 
emission reduction calculations. 

2.4 Low No There is no procedure required for the measurement of hours of fuel use. 

2.5 Low No There is no procedure required for the measurement of temperature of steam. 

2.6 Low No There is no procedure required for the measurement of pressure of steam. 

2.7 Low No There is no procedure required for the measurement of temperature of feed water. 

2.8 Low No There is no procedure required for the measurement of flow of feed water or blow down. 

2.9 Low Yes 
The measurement of %Oxygen in dry flue gas requires proper understanding of instrument and 
method of drawing flue gas sample. A procedure should be defined based on type of 
instrument used. 
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Data 

Uncertainty level 
of data 

(High/Medium/Lo
w) 

Are QA/QC 
procedures 

planned for these 
data? 

Outline explanation why QA/QC procedures * are or are not being planned 

2.10 Low Yes 
The measurement of %CO in dry flue gas requires proper understanding of instrument and 
method of drawing flue gas sample. A procedure should be defined based on type of 
instrument used. 

2.11 Low Yes 
The weighing of bottom ash is a skillful process, since errors in ash collection may lead to 
inaccuracies. Procedure is needed for this activity  

2.12 Low Yes 
The collection of fly ash from cyclone and its weighing is a skillful process, since errors in ash 
collection may lead to inaccuracies. Procedure is needed for this activity  

2.13 Low No There is no procedure required for the measurement of temperature of flue gas. 

2.14 Low No There is no procedure required for the measurement of temperature of combustion air. 

2.15 Low Yes 
The value of dry bulb temperature and wet bulb temperature of air monitored by psychrometer. 
Based on these values the psychrometric charts should be referred to find out air moisture. 
Therefore a procedure is required for measurements and estimations. 

2.16 Low Yes If in-house laboratory is used, the testing methodology should be defined. 

2.17 Low Yes If in-house laboratory is used, the testing methodology should be defined. 

2.18 Low No There is no procedure required for the measurement of flow of steam. 

2.19 Low No There is no procedure required for the measurement of consumption of fuel. 

2.20 Low Yes If in-house laboratory is used, the testing methodology should be defined. 
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Data 

Uncertainty level 
of data 

(High/Medium/Lo
w) 

Are QA/QC 
procedures 

planned for these 
data? 

Outline explanation why QA/QC procedures * are or are not being planned 

2.21 Low Yes If in-house laboratory is used, the testing methodology should be defined. 

2.22 Low Yes 
The estimation of boiler efficiency based on measured parameters is very critical parameter for 
estimation of emission reduction. The methodology should be derived from British Standard 
BS-845. 

2.23 Low Yes 
For retrofit monitoring retrofit test should be followed as given in methodology. The 
responsibility for monitoring of retrofit should be defined clearly. 
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