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Revision history of this document 
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Number 
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2003 

Initial adoption  

02 8 July 2005 ·  The Board agreed to revise the CDM SSC PDD to reflect 
guidance and clarifications provided by the Board since 
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SECTION A.  General description of small-scale project activity  
 
A.1  Title of the small-scale project activity:  
 
Boiler Fuel Conversion from RFO to Biomass Based Briquettes at Fresenius Kabi India Private Limited, 
Ranjangaon (M.S.), India 
 
Version 6 dated 12th October 07 
 
A.2. Description of the small-scale project activity: 
 
Fresenius Kabi India Private Limited is the leader in Infusion Therapy and Clinical Nutrition in Europe 
and in its most important countries of Latin America and Asia Pacific. Product portfolio of Fresenius 
Kabi India Private Limited (hereafter referred as FKIPL) consists of standard solutions, which include 
common solution, high calorie solution, hydrating solution, electrolyte, antibiotic, osmotic diuretics, 
glucose for parenteral nutrition. In the production process, steam is required as source for heating at 
various stages.  
 
The plant has two Residual Furnace Oil (RFO) fired Boilers, one of 10 TPH (smoke tube boiler) & 
another of 8 TPH (water tube boiler), which was kept as standby to the first one. The proposed project 
activity involves fuel conversion (from RFO to biomass based briquettes) in the 8 TPH water tube boiler 
(kept as standby in the absence of the project activity) for steam generation. 
 
Purpose of the project activity: 
 
The RFO fired boilers were contributing to GHG emissions. This CDM project activity primarily aims at 
reducing these GHG emissions by fuel conversion in the boilers for steam generation (i.e. firing 
briquettes in place of Residual Fuel Oil). These boilers fully comply the existing pollution norms and 
also operating efficiently (Ref: mandatory records for pollution norms), however FKIPL has opted to 
have environmentally sustainable solution for steam generation and therefore it has taken-up this project 
activity.  
 
Technology employed: 
 
The project involves investment to convert existing 8 TPH water tube RFO fired boiler to a briquette-
fired boiler by retrofitting extended furnace to facilitate manual briquette firing. In the absence of project 
activity, the water tube boiler was kept as standby to the smoke tube one whereas during the project 
activity smoke tube boiler is kept as standby to the retrofitted water tube boiler. The boiler consumption 
has been 2.443 KT of residual fuel oil/year for producing 30.2 KT of steam/year and generating 7,856 
tonnes per year of CO2 equivalent by emitting CO2, CH4, and N2O. This project has capacity to reduce 
overall GHG emissions by 6,558 tonnes of CO2 equivalent per year and 65,580 tonnes of CO2 equivalent 
over a 10-year time frame. Apart from GHG emissions reductions, the project significantly reduces SOx 

emissions and NOx emissions (Ref: Boiler emission test record). The boiler produces saturated steam at a 
pressure of 10 Kg/cm2 with Saturation Temperature of 183.3 Deg C. 
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Biomass for Briquettes Manufacturing: 
 
To verify the availability of raw material (biomass) for briquette manufacturing our team visited 
manufacturers and carried out survey of availability of raw material (biomass). It was found that the raw 
material used for briquette manufacturing is various agricultural crop remains (Cotton stalk, Soya bean 
remains, sugarcane (trash), Groundnut shell, Corn waste and other similar agricultural crop remains; 
which are non-woody biomass that originates from crop lands and biomass residues.  
 
This land area remains as cropland. Here agriculturalists apply various sustainable management practices 
on the cropland to improve the crop productivity, which means that the level of carbon stocks on these 
land areas does not systematically decrease over time. These crop types do not require any regulations to 
be complied with. It was further found that these agricultural crops remains have no competing use. In 
case, if these agricultural crops remain are not used for briquette manufacturing, then they are burnt in 
the field. It is also observed that as briquette manufacturing has been started in this area, there is no 
impact on crop pattern. 
 
In the survey it was observed that, there are 60 to 125 villages in each Tahsil, with 60% to 75% 
population engaged in crop cultivation. Total dry biomass availability is 150,000 MT/year. Presently 
briquette manufacturing is about 20,000 MT/year Thus this region has far more potential of biomass 
generation than that required for the project activity. 
 
Contribution of the project activity to sustainable development: 
 
The project has evident contribution to sustainable development, which are as follows: 
 
1. Reducing petroleum oil requirement by use of sustainable source of energy 
2. Reducing petroleum oil import requirement for the country 
3. Better use of agricultural residues, the project offers monetary benefits to the farmers by selling these 

residues, thus making villages more self-sustainable 
4. Social and economic benefits by generating employment for the deprived segment of the society at the 

rural level (which is major concern in India) for collection, processing and supply of the biomass 
5. Installation of more briquette manufacturing plants near to villages thus bringing industrialization near 

villages contributing to decentralized growth 
6. Employment generation in urban area as due to manual firing of briquettes more charge-men are 

required as compared to operators required for RFO fired boilers 
7. Reducing the amount of GHG emissions and other pollutants 
 

Thus the project is in accordance with interim approval criteria suggested for sustainable development by 
the DNA in India i.e. Ministry of Environment & Forest, Government of India for CDM projects.  
 
A.3.  Project participants: 
 

Name of Party 
involved (*) 

(host) indicates a 
host Party 

Private and/ or public entity (ies) 
project participants (*) 

(as applicable) 

Kindly indicate if the Party 
involved wishes to be considered 
as project participant (Yes/ No) 

India Fresenius Kabi India Private Limited, 
Ranjangaon (M.S.), India 

No 
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A.4.  Technical description of the small-scale project activity : 
 

Fresenius Kabi has two RFO fired boilers: one of 10 TPH (smoke tube boiler) and another of 8 TPH 
(water tube boiler). Any one boiler is sufficient to fulfil complete steam demand of the plant. RFO is 
atomised with air in the RFO burner and fired, which produces hot flue gases that pass into the boiler 
tubes to generate steam. Water tube boiler, which otherwise kept as standby is retrofitted to facilitate 
briquette firing.  
 

In future, it is also envisaged that the steam generation might be shifted to the existing smoke tube boiler, 
which will be retrofitted to facilitate the briquette firing. However in that case, total steam generation 
from the boiler will be the same as that of the briquette fired water tube boiler. Change in the briquette 
consumption & efficiency of the boiler will be get accounted in the monitoring table. 
 

Details of Retrofit Technology: 
 

In the project activity, water tube boiler has been retrofitted with external furnace to facilitate briquette 
firing. The technology involves a retrofitting operation where a burner and a RFO firing system are 
removed and replaced by a hot duct, a biomass based fired furnace, and an induced draft system. A well-
insulated extended furnace is constructed near the boiler to facilitate manual briquette firing.  Briquettes 
burn over the grate and the hot flue gas resulting at a temperature of 1300-1400OC is supplied to the shell 
side of the boiler through a connecting duct of 6m long. Here the water is passed through the tubes of the 
boiler. After going through the boiler, heat from the flue gases is recovered in the economiser. Since 
there is no sulphur in the fuel, heat can be extracted at a much higher extent from hot flue gases. In this 
project, two dust settling chambers are provided for burnt gases treatment:  
 

- One at the exit of the furnace.  
- The other, at the economizer  

 

This is where dust particles from the flue gases get settled and are removed. GHG Emissions from the 
boiler after the retrofit are better than that with RFO firing and also well within prevailing norms.  The 
technology is safe and environmentally sustainable. The ash generated during the project activity because 
of briquette firing, is collected & drenched with water. Wetted ash is then carried away with the help of 
trollies & used for land filling in the plant itself.   
 

In the absence of the project activity, one of the existing RFO fired boiler would have been used for 
steam generation. In this project activity, 8 TPH water tube boiler is retrofitted to facilitate briquette 
firing and is used for steam generation.  Steam production of briquette-fired boiler is 3.81 TPH.         
 

Through this conversion, the boiler efficiency goes down from 79.73% to 75.31% and increases 
electricity consumption by 1.12 KWh/MT of steam generated; Switching from RFO to Briquette offers 
various advantages with respect to emissions, safety, and leakage of fuel during transportation and 
storage, which are as follows: 
 

1. GHG emissions are reduced from 7,856 to 1,298 tonnes of CO2 equivalent per year. Thus the project 
has the capacity to reduce GHG emissions by 6558 tonnes of CO2 equivalent per year. In addition to 
this, SOx & NOx emissions are also reduced significantly. Thus the briquette fuel is environment 
friendly. 

 



PROJECT DESIGN DOCUMENT FORM (CDM-SSC-PDD) - Versio n 03 
 
CDM – Executive Board    
   
    
 

 7 

2. During transportation of RFO, losses due to evaporation of fuel are more. Chances of leakage during 
transportation are also there. In case of Briquette, such losses are not there. Thus the transportation 
losses are minimised. 

3. During storage of RFO, if the fuel leaks then there is a chance of fire hazard. During handling of 
Briquette such situation does not arise. Thus the handling of briquette as fuel is also comparatively 
safe. 

 
Figure 1: Arrangement of the Retrofit External Furnace 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  
   
 
 
 
 
 
     
 A.4.1.  Location of the small-scale project activity : 
 
  A.4.1.1.  Host Party(ies):  
 

Country: India 
 
  A.4.1.2.  Region/State/Province etc.:  
 

State: Maharashtra 
 
  A.4.1.3.  City/Town/Community etc: 
 

Existing Water Tube 
Boiler 

 

Furnace 

ID Fan 

Stack 

Hot Duct  

Briquette Feeding 
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Town: Ranjangaon 
 

  A.4.1.4.  Details of physical location, including information allowing the 
unique identification of this small-scale  project activity : 
 
The project activity is located at the boiler house of Fresenius Kabi India Private Limited, Ranjangaon 
MIDC, Taluka-Shirur, District: Pune, State of Maharashtra – 412 209  (India). Ranjangaon latitude is 18° 
52' 60N and longitude is 74° 34' 60E. The area is neat & clean and is without pollution. 
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 A.4.2.  Type and category(ies) and technology/measure of the small-scale  project activity: 
 

Category of small-scale CDM projects 
 
Referring to the UNFCCC CDM website, as per appendix B to the simplified modalities & procedures 
(M&P) for small-scale CDM project activities, type and category of this project activity are: 
 
Type: Type I: Renewable Energy Projects 
Category: I.C: Thermal Energy for the user 
 

Description of environmentally safe & sound technology applied: 
 
Earlier the use of RFO in the boiler results in large amount of green house gas emissions, which mainly 
consists of the emissions of CO2, CH4 & N2O. Also the use of RFO results in emissions of SOx as well as 
NOx, which are harmful to the environment as these are the cause of acid rain.   
 

The project activity involves the boiler fuel conversion from fossil fuel to renewable energy source i.e. 
from RFO to biomass-based briquette. Use of briquette in the boiler solves the main problem of GHG 
emissions by carrying out significant reduction in the emissions of these gases. Also SOx & NOx 
emissions are significantly reduced. The technology used promotes the use of the biomass-based fuel in 
the boiler for steam generation thereby contributing to solve the problem of energy crisis by reducing the 
use of petroleum fuel. Thus the technology applied results in safe environmental condition by proper use 
of agricultural waste instead of GHG emitting fossil fuels. 
 

A.4.3 Estimated amount of emission reductions over the chosen crediting period:  
 
The chosen crediting period is 10 years which is fixed crediting period. 
 

Years Estimation of annual emission 
reductions in tonnes of CO2 e 

Year 2007 (Nov & Dec) 1093 
Year 2008 6558 
Year 2009 6558 
Year 2010 6558 
Year 2011 6558 
Year 2012 6558 
Year 2013 6558 
Year 2014 6558 
Year 2015 6558 
Year 2016 6558 

Year 2017 (Jan to Oct) 5465 
Total estimated reductions  
(Tonnes of CO2 e) 

65580 

Total number of crediting years 10 years 
Annual average of the estimated reductions over 
the crediting period (t CO2 e) 

6558 
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 A.4.4.  Public funding of the small-scale project activity : 
 
No public funding has been involved in this project. There is no national or international public funding 
whatsoever for this project. FKIPL will make all investments from its own sources. Also there is no 
subsidy element in implementation of the project activity. 
 
 
 A.4.5.  Confirmation that the small-scale project activity  is not a debundled component of a 
large scale project activity: 
 
The proposed CDM project is not a bundled component of a large project activity. Thus none of the 
aspects mentioned in paragraph 2 of Appendix C of the Simplified Modalities and Procedures for Small 
Scale CDM project activities apply to this project. 
 
There is no other small-scale CDM project activity and will not be applied to register another small scale 
CDM project activity: 
 
- with same project participants, and 
- in the same project category and technology/measure, and 
- registered within the previous 2 years, and 
- whose project boundary is within 1 km of the project boundary of the proposed small-scale   activity at 

the closest point 
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SECTION B.  Application of a baseline and monitoring methodology  
 
B.1. Title and reference of the approved baseline and monitoring methodology applied to the 
small-scale project activity:  
 
Paragraph 1 of “Type AMS. I. C. Thermal Energy for the user (Version 09: 23 December 2006)” of 
appendix B of the simplified M&P for small-scale CDM project activities, states that: 
 
“1. This category comprises renewable energy technologies that supply individual households or users 
with thermal energy that displaces fossil fuels. Examples include solar thermal water heaters and dryers, 
solar cookers, energy derived from renewable biomass for water heating, space heating, or drying, and 
other technologies that provide thermal energy that displaces fossil fuel. Biomass-based co-generating 
systems that produce heat and electricity for use on-site are included in this category.” 
 
At this project site, Steam is the major utility in the plant, which is generated by combustion of fossil fuel 
(RFO) emitting GHG. In this project, RFO is displaced by briquettes manufactured from renewable 
biomass (agricultural remains), which is reducing the anthropogenic GHG emissions.  
 
Thus type and category of this project activity are: 
 
Type: Type I: Renewable Energy Projects 
Category: I.C. Thermal Energy for the user  
 
Monitoring methodology and plan as per Paragraph 11 of “Type AMS. I. C. Thermal energy for the user 
(Version 09:23 December 2006)” of Appendix B of the Simplified M&P for Small-Scale CDM Project 
Activities, states that:  
 
“11. Monitoring shall consist of: 
 
(a) Metering the energy produced by a sample of the systems where the simplified baseline is based on 
the energy produced multiplied by an emission coefficient. 

OR 
(b) Metering the thermal and electrical energy generated for co-generation projects. In the case of co-
fired plants, the amount of fossil fuel input shall be monitored; 

OR 
(c) If the emissions reduction per system is less than 5 tonnes of CO2 a year: 

(i) Recording annually the number of systems operating (evidence of continuing operation, such as 
on-going rental/lease payments could be a substitute); and 
(ii) Estimating the annual hours of operation of an average system, if necessary using survey methods. 
Annual hours of operation can be estimated from total output (e.g. tonnes of grain dried) and output 
per hour if an accurate value of output per hour is available.” 

 

In this project activity for monitoring, guideline suggested in paragraph 11 in subhead (a) of “Type AMS. 
I. C. Thermal energy for the user (Version 09:23 December 2006)” of Appendix B of the Simplified 
M&P for Small-Scale CDM Project Activities is followed. 
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B.2 Justification of the choice of the project category: 
 
Justification of the choice of the project type & category: 
 
Paragraph 1 of “Type AMS. I.C. Thermal Energy for the user (Version 09: 23 December 2006)” of 
appendix B to the simplified M&P for small-scale CDM project activities states that “This category 
comprises renewable energy technologies that supply individual households or users with thermal energy 
that displaces fossil fuels. Examples include solar thermal water heaters and dryers, solar cookers, energy 
derived from renewable biomass for water heating, space heating, or drying, and other technologies that 
provide thermal energy that displaces fossil fuel. Biomass-based co generating systems that produce heat 
and electricity for use on-site are included in this category.” 
 
In this project, briquettes (manufactured from renewable agricultural residues) displace RFO (fossil fuel). 
Thus, this project activity uses renewable energy to produce thermal energy thereby displacing fossil 
fuel. Therefore this project falls under category AMS. I.C.   
 

In this project, 8 TPH (tons per hour) water tube boiler is converted to facilitate briquette firing. Boiler 
output capacity (8 TPH) in MWthermal terms works out to be 5.72 MW, which is less than the limit of 15 
MW of maximum output capacity as specified in Annex-II “Simplified Modalities & Procedures for 
Small Scale CDM Project Activities” for Type (i) project activities: renewable energy project activities 
with a maximum output capacity equivalent to up to 15 megawatts (or an appropriate equivalent) 
(decision 17/CP.7, paragraph 6 (c) (i)). Thus, this project reduces anthropogenic emissions by sources 
and its maximum output capacity is less than 15 MW; therefore it confirms to this category thereby 
qualifying as a small-scale project activity. 
 
 

B.3. Description of the project boundary:  
 
As per paragraph 5 of “Type AMS. I. C. Thermal energy for the user (Version 09: 23 December 2006)” 
of Appendix B of the simplified M&P for small-scale CDM project activities, project boundary 
considerations are: 
 

“5. The physical, geographical site of the renewable energy generation delineates the project boundary.” 
 

As the project activity involves GHG minimization in steam generation, therefore project boundary 
includes steam generation area. 
 

GHG emissions, with and without the project activity, are shown below: 
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Figure 5: Project boundary for Project Activity at Fresenius Kabi India Private Limited, 
Ranjangaon 
 
 
 

 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The project boundary consists of the steam generation system where the briquettes manufactured from 
renewable biomass (agricultural residues) are used for steam generation. Steam generation system 
consists of the water tube boiler, furnace, hot duct, economizer and chimney.  
 
 
B.4. Description of baseline and its development:  
 
Baseline as per Paragraph 6 of “Type AMS. I. C. Thermal energy for the user (Version 09:23 December 
2006)” of Appendix B of the simplified M&P for small-scale CDM project activities states that: 
 
 “6. For renewable energy technologies that displace technologies using fossil fuels, the simplified 
baseline is the fuel consumption of the technologies that would have been used in the absence of the 
project activity times an emission coefficient for the fossil fuel displaced. IPCC default values for 
emission coefficients may be used.” 
 
Therefore the proposed baseline is the GHG emissions that would have occurred due to use of RFO in 
the boiler in absence of this project activity.  

RFO 

 
Smoke Tube Boiler  

Emission of CO2, 
CH4, N2O from 

RFO consumption 

Briquettes 

 
Steam Generation System 

(Water Tube Boiler + Furnace) 
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N2O from Briquette 

Burning 

Project 
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Basic assumptions of the baseline methodology in the context of the project activity: 
  

1. Efficiency of the retrofitted briquette fired boiler to remain consistent during the entire crediting 
period, which is being monitored. 

2. RFO and briquette property such as calorific value remain consistent before and after the project 
activity (monitored data). 

     
Key information and data used to determine the baseline scenario (variables, parameters, data sources 
etc.) are:  
 
Sr. Key information /Data 

/ Parameters 
Average Value Data Source 

1. RFO Consumption in 
Boilers 

7. 4 MT/Day Equivalent RFO consumption based on the actual 
briquette consumption as per boiler log-sheets 
maintained at Fresenius Kabi  

2. Net Calorific Value 
(NCV) of RFO 

40.4 TJ/KT Table 1.2 of Chapter 1 of Volume 2 of 2006 IPCC 
Guidelines for National Greenhouse Gas 
Inventories 

3. Steam Generation 91.5 T/Day Boiler log-sheets maintained at Fresenius Kabi  
4. NCV of Briquette  15.83 TJ/KT From test report maintained at Fresenius Kabi  
5. CO2 Emission 

Coefficient for RFO 
77,400 Kg/TJ Table 2.3 of Chapter 2 of Volume 2 of 2006 IPCC 

Guidelines for National Greenhouse Gas 
Inventories 

6. Carbon oxidation factor 
for RFO 

1 Table 1.4 of Chapter 1 of Volume 2 of 2006 IPCC 
Guidelines for National Greenhouse Gas 
Inventories 

7. CH4 Emission 
Coefficient for RFO  

3 Kg/TJ Table 2.3 of Chapter 2 of Volume 2 of 2006 IPCC 
Guidelines for National Greenhouse Gas 
Inventories 

8. N2O Emission 
Coefficient for RFO  

0.6 Kg/TJ Table 2.3 of Chapter 2 of Volume 2 of 2006 IPCC 
Guidelines for National Greenhouse Gas 
Inventories 

9. CO2 Conversion Factor 
For CH4 

21 TCO2/TCH4 UNFCCC Website 

10. CO2 Conversion Factor 
For N2O 

310 TCO2/TN2O UNFCCC Website 
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B.5. Description of how the anthropogenic emissions of GHG by sources are reduced below 
those that would have occurred in the absence of the registered small-scale CDM project activity:  
 
Steam generation through RFO fired boilers represents baseline scenario for this region. List of factories 
in the Ranjangaon & nearby region along with the fuel used in the boiler is given in the following table.  
This information is based on data available at Boiler Inspectorate and State Pollution Control Board for 
this area and a third party (Energetic Consulting Pvt. Ltd., a Bureau of Energy efficiency, Ministry of 
Power, GOI accredited firm) survey conducted.  
 
Sr. No. Company Equipment Make Fuel 
1. Apollo Tyres Limited Boiler IAEC Furnace Oil 
2 Apollo Tyres Limited Boiler Thermax Furnace Oil 
3. Pepsico India Holdings Pvt Ltd Boiler Thermax LDO 
4. Whirlpool of India Limited Hot water generator Thermax High Speed Diesel 
5. Tata Ryerson Limited Boiler Thermax LDO 
6. Vadco Packaging Pvt Ltd Boiler Elite Coal 
7. Manikchand Packaging Thermofluid Heater Thermax LDO 
8 Fresenius Kabi India private 

Limited 
Boiler Nestler FO 

9 Fresenius Kabi India private 
Limited 

Boiler Nestler Briquette 

 
It is evident that 1 out of 9 operating boilers (thermal heat transfer equipments) is on briquette, which is 
11.11% of the total population and Fresenius Kabi’s boiler is the first briquette-fired boiler in this area. 
This project of boiler fuel conversion from FO to briquette was planned as proposed CDM project 
activity by the Fresenius Kabi management in its Board of Directors meeting held on 07/03/2006. In this 
board meeting, it was decided that Fresenius Kabi will pursue this project as CDM Project and 
authorised its personnel to carry out various activities in this direction. 
 
The proposed project activity is additional (using Attachment A to Appendix B of the simplified M&P 
for small-scale CDM project activities) because the project activity would not have occurred anyway due 
to the following barriers: 
 
(a) Investment barrier:  A financially more viable alternative to the project activity would have led to 
higher emissions: 
 
In this area, cheapest fuel option for steam generation would is coal, which works out to be financially 
most viable alternative. Steam generation cost with coal is about Rs. 0.67 per Kg as compared to that with 
briquettes, which is about Rs. 0.76 per Kg of steam (min) . Generating steam with coal would have 
certainly led to higher GHG emissions as compared to FO; therefore for this project activity CDM 
benefits are required to compensate for not opting for cheapest fuel option. 
 
(b) Technological barrier: A less technologically advanced alternative to the project activity involves 
lower risks due to the performance uncertainty or low market share of the new technology adopted for the 
project activity and so would have led to higher emissions 
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Another technological alternative to the project activity is to continue with RFO, which involves much 
lower performance risk. RFO is ex-stock available from well-established oil companies like IOCL, 
HPCL, BPCL, Reliance and several others. There is no risk of non-availability of FO. Further boiler 
operation with FO is automatic, there is no manpower required for fuel handling as in case of briquettes.  
Operating the boiler on briquettes is highly manpower intensive – right from briquette unloading, 
transferring to boiler shed, briquette charging into the boiler, ash removal and handling. Due to 
continuous availability of FO, there is no need of long term contract for FO procurement however as 
briquettes are manufactured from agricultural residue, which is highly seasonal and depends on crop 
cycle completion, necessitates large briquette storage facilities at the user site as well as long term 
contract for briquette supply. If proper care is not taken and inventory of raw material & briquettes is not 
planned then interruptions due to short supply of briquettes may occur any time throughout the year. This 
risk is particularly high during the rainy season. 
 
Further due to the nature of the furnace and hot duct, the briquette-fired boiler needs to be shut down for 
about one day in a month for preventive maintenance, which is not a requirement for FO fired boiler. 
Thus, FO carries much lower performance risk as compared to that with briquettes as a fuel for steam 
generation in boiler. 
 
Conversion of existing FO fired boiler to briquette-fired boiler, the technology that has been adopted for 
this project activity has a considerably low market share as also evident from the above table giving 
information on various boilers in this area. It is evident that continuing use of FO for steam generation 
would have lead to higher GHG emissions.  
 
By opting for conversion to briquette-fired boiler, Fresenius Kabi has opted for higher performance risk 
as well as a technology that has low market share in lieu of getting compensated through CDM benefits. 
 
(c) Barrier due to prevailing practice: Prevailing practice or existing regulatory or policy requirements 
would have led to implementation of a technology with higher emissions: 
 
As given in above table, prevailing practice in the region is to use RFO or LDO (both are fossil fuel) for 
steam generation. Majority of boilers in the region are on RFO or coal fired. Converting from RFO to 
briquettes requires investment, leadership and initiative to opt for briquette fired boiler technology as this 
technology has very low acceptance. In absence of this project Fresenius Kabi would have continued to 
operate the boiler on RFO following the prevailing practiced in the region. As the majority of boilers in 
the region are operating on RFO, thus the project activity is not the baseline scenario and estimated 
emission reductions would not occur in the absence of the project activity. 
 
Thus the barriers due to technological acceptance, risk of briquettes availability and prevailing practices 
would have led continuation of RFO usage or would have lead to opting for steam generation through 
coal route; both of these options would have emitted higher GHG emissions. Therefore the proposed 
CDM project activity is additional and needs to be compensated through CDM benefits. 
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B.6.  Emission reductions: 
 

B.6.1. Explanation of methodological choices: 
 
1. Baseline Emissions: 
 
As described in the item B.4, the proposed baseline is the GHG emissions that would have occurred due 
to use of RFO in the boiler in absence of this project activity. After switching from RFO to briquettes, 
the boiler’s efficiency will reduce so it will consume more fuel (in terms of input energy) than with RFO. 
Baseline emissions are calculated based on the equivalent RFO consumption in the boiler in the absence 
of the project activity. Equivalent RFO consumption in the boiler in the absence of the project activity is 
calculated based on the quantity of briquette consumed in the project activity. 
 
The baseline methodology is applied in the context of the project activity as follows: 
 
GHG (yr) = GHG emissions due to RFO burning in boiler, in tons of CO2-e per year 
 
GHG (yr) = ((Energy generated from Equivalent RFO consumption in TJ/year x Carbon oxidation factor 

for RFO x IPCC default value for CO2 emission coefficient for RFO in T/TJ) + (Energy 
generated from Equivalent RFO consumption in TJ/year x IPCC default value for CH4 

emission coefficient for RFO in T/TJ x GWP for CH4) + (Energy generated from 
Equivalent RFO consumption in TJ/year x IPCC default value for N2O emission coefficient 
for RFO in T/TJ x GWP for N2O)) + (Electricity required per MT of Steam Generation in 
FO fired Boiler GHG emission x Steam Generation per Year x MT of CO2e generated per 
KWh) 

 
GHG (yr)         = ((FOH-e (yr) in TJ/year x 1 x 77.4 TCO2/TJ)  
                           + (FOH-e (yr) in TJ/year x 0.003 TCH4/TJ x 21 TCO2/TCH 4)  
                           + (FOH-e (yr) in TJ/year x 0.0006 TN2O/TJ x 310 TCO2/TN2O)) 

 + KWh-B in KWh/MT of Steam FO x MTsteam (yr) x TCO2/KWh  
………(Eq. 1) 

 
FO-e (yr)         = Equivalent RFO consumption in KT/year 
                        = (Briquette Consumption in KT per year/2.55) x (hB-Br /hB-RFO) 

               (Oil to Briquette conversion factor is 2.55 which is because of Net Calorific Value 
difference; NCV of RFO = 9,665 Kcal/kg and NCV of Briquette = 3,787Kcal/kg. Ratio 
of these two NCVs is 2.55) 

Where, 
hB-RFO              = Efficiency of RFO fired boiler 
hB-Br                = Efficiency of briquette fired boiler 
                        
FOH-e (yr.)    = Net Heat generated by Equivalent RFO Consumption in TJ/year 
                       = FO-e (yr) x 40.4 
 

                           (Where 40.4 = NCV of RFO in TJ/KT)  



PROJECT DESIGN DOCUMENT FORM (CDM-SSC-PDD) - Versio n 03 
 
CDM – Executive Board    
   
    
 

 18 

2. Project Emissions: 
 
Evaluation of project emissions of the project activity is based upon the quantity of briquette (renewable 
energy source) burnt in the boiler. GHG emissions due to burning of briquettes are evaluated based on 
the energy generated from burning of briquette & considering the factors for CH4 & N2O per TJ of 
energy generated from burning of briquette. It also involves the emissions related to briquette, which 
consists of the emissions due to transportation of biomass, manufacturing of briquette & also due to the 
transportation of briquette. Detailed calculations are as follows:  
 

GHG-P (yr)  = GHG emission due to burning of briquettes in boiler, in tCO2e per year 
 

GHG-P (yr) = (Energy generated from burning of briquettes in TJ/year x IPCC default value for CH4 

emission coefficient for Biomass in T/TJ x GWP for CH4) + (Energy generated from 
burning of briquettes in TJ/year x IPCC default value for N2O emission coefficient for 
Biomass in T/TJ x GWP for N2O) + KWh-B in KWh/MT of Steam-Briquette x MT of 
steam generated per year x TCO2/KWh  

 
GHG-P (yr) = (BRH in TJ/year x 0.03 TCH4/TJ x 21 TCO2/TCH 4)  

              + (BRH in TJ/year x 0.004 TN2O/TJ x 310 TCO2/TN2O)  
 + KWh-B in KWh/MT of Steam-Briquette x MTsteam (yr ) x TCO2/KWh  

...(Eq. 2) 
 

BRH (TJ/year) = Net heat generated by briquette consumption in TJ/year 
     = BRQ (KT/year) x NCVBr (TJ/KT) 
 

BRQ (KT/year) = Briquette consumption in KT/year  
NCVBr (TJ/KT) = Net calorific value of briquette in TJ/KT 
 
GHG emissions due to Briquettes: 
 

GHG-L (yr) is sum of (a), (b) and (c)  
 

(a)  GHG emissions due to road transportation of biomass to the briquetting plant: GHG-LR (yr) 
 

      GHG-LR (yr) = HSD-RM-e (yr) in TJ/year x Carbon oxidation factor for HSD x CO2 emission factor 
for HSD (TCO2/TJ) 

      

 GHG-LR (yr) = HSD-RM-e (yr) in TJ/year x 1 x 74.1 TCO2/TJ ………(Eq. 3) 
     
      HSD-RM-e (yr) = Net Heat value of total HSD consumption in raw material transport   from   field to 

the briquette manufacturing plant  
                    = HSD1 consumption in KT/Year x 43.0 TJ/KT 
 

      (Where 43.0 is NCV for HSD in TJ/KT) 
 

HSD1 consumption in KT/year = ((Total KM travelled per year/Vehicle average fuel consumption in 
KM/lit) * (Density of HSD in Kg/lit) * 10-6) 

 

    Total KM travelled per year = ((Total quantity of agro waste required in MT per year/Average 
quantity of agro waste per vehicle in MT) * (Average distance 
travelled per trip)) 
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 Total quantity of Agro waste required per year = (Dry biomass required in MT per year /0.65) 
 

(65% yield and 35 % considering maximum Moisture in the Biomass received at the Briquetting 
plant) 
       
 Dry biomass required per year = ((Total quantity of briquette required in MT per year * 0.02)  
                                                      + (Total quantity of briquette required in MT per year)) 
       
 (To produce briquette, dry biomass required is 2 % more than the actual quantity of briquette 
produced)                                                       
 

(b) GHG emissions due to electricity usage in briquette manufacturing: GHG-LM (yr)  
 

GHG-LM (yr) = BRQ in Tonnes/year x EBr (KWh/Tonne) x 0.89 (TCO2/MWh) x 0.001...(Eq. 4) 
 

BRQ (Tones/year)   = Quantity of briquette consumed in tones per year 
EBr (KWh/Tonne)    = Electricity consumption at briquetting plant in KWh per metric tonne of    

briquette produced. 
0.89 (TCO2/MWh)  = CO2 emission factor for combined margin for Western Grid Region 

                              in TCO2/MWh  
 0.001 = Conversion from KWh to MWh 
      
(c) GHG emission due to road transportation of briquettes to FKIPL, Ranjangaon: GHG-LT (yr)  

 
      GHG-LT (yr) = HSD-BRQ-e (yr) in TJ/year x Carbon oxidation factor for HSD x CO2 emission 

factor for HSD (TCO2/TJ) 
 

  GHG-LT (yr) = HSD-BRQ-e (yr) in TJ/year x 1 x 74.1 TCO2/TJ         ………(Eq. 5) 
 
      HSD-BRQ-e (yr) = Net Heat value of total HSD consumption in Briquettes from briquette 

manufacturing plant to FKIPL, Ranjangaon 
                        = HSD2 consumption in KT/Year x 43.0 TJ/KT 

  
HSD2 consumption in KT/year = ((Total KM travelled per year/Vehicle average fuel consumption in 

KM/lit) * (Density of HSD in Kg/lit) * 10-6) 
 

Total KM travelled per year = ((Total quantity of briquettes required in MT per year/Average 
quantity of briquettes per vehicle in MT) * (Average distance 
travelled per trip)) 

                                                                                 

      
GHG-L (yr)   = GHG emissions due to Briquettes in Tonnes per year 

 

           = GHG-LR (yr) + GHG-LM (yr) + GHG-LT (yr ) ………(Eq. 6) 
 

Total GHG emissions that will occur due to the project activity are calculated from summation of      
GHG emissions obtained from Eq.2 and Eq.6. 
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Total project activity emissions = GHG-P (yr) + GHG-L (yr)………..(Eq.7) 
               

3. Leakages: 
 
Paragraph 10 of “AMS I.C. Thermal Energy for The User (Version 09: 23 December 2006)” states that 
 
“10. If the generating equipement is transferred from another activity or if the existing equipement is 
transferred to another activity, leakage is to be considered.” 
 
In the project activity, there is no transfer of energy generating equipment from another activity and no 
transfer of the existing equipment to another activity hence no leakage is considered. 
 
Further, referring to “General guidance on leakage in Biomass Project Activities” with reference to the 
attachment C to appendix B of Indicative simplified baseline and monitoring methodologies of SSC, the 
project has to identify potentially significant source of leakage from renewable biomass. In this regard, 
following 3 aspects as per Table-1 of “General guidance on leakage in Biomass Project Activities”are 
evaluated: 
 
1. Shift of previous project activity 
2. Emission from Biomass Generation/Cultivation 
3. Surplus biomass availability has been evaluated in the region of the project activity 

 
1. Shift of previous project activity: 

 
Here it is to be noted that the project activity has no bearing on the crop pattern, both of them are 
totally independence of each other. In absence of the project activity also crop cultivation would have 
occurred in as usual manner. Therefore any emission due to this reason has not been considered. 
 

2. Emission from Biomass Generation/Cultivation: 
 
As mentioned above there is no increase or decrease in biomass generation/cultivation or in other 
terms there is no impact on the agricultural practices due to this proposed CDM project activity. 
Therefore any emission due to this reason has not been considered. 
 

3. Surplus biomass availability has been evaluated in the region of the project activity: 
 

The biomass resource availability assessment for briquette manufacturing was conducted to study the 
biomass availability. This assessment was carried out in 50 Kms radius. The basic objective of the 
study was to assess the biomass resource availability, their consumption and therefore, the surplus 
biomass availability. 
  
It was found that dry biomass availability is about 1,50,000 MT. Quantity of dry biomass that is 
utilized by the briquette manufacturers is about 20,000 MT/year, where as this project requires about 
10500 MT/year of dry biomass. Hence there is surplus biomass available in the region, which is not 
utilized and the available quantity of the surplus biomass is larger (more than 25%) than the quantity 
of biomass that is utilized including the project activity. Therefore implementation of the project 
activity will not divert the biomass from other user to the project plant and therefore no net emission 
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from the fossil fuel combustion due to such diversion are accounted and are considered negligible. 
Therefore this leakage has been neglected.   

 
4. Emission reductions: 
 
Emission reduction due to the project activity is the difference between baseline emissions & project 
activity emissions. 
   
Emission reductions due to the project activity = Baseline emissions – Project activity emissions 
 

 = ((GHG emission through Eq.1) - (GHG emission through Eq.7))…………(Eq. 8) 
 
 
    B.6.2.  Data and parameters that are available at validation: 

(Copy this table for each data and parameter) 
 
 

Data / Parameter: CO2 emission factor for RFO 
Data unit: TCO2/TJ  
Description: Qty of CO2 emitted in tones per TJ of energy generated by burning of RFO. 
Source of data used: Volume 2 of 2006 IPCC guidelines for National Greenhouse Gas Inventories 
Value applied: 77.4 
Justification of the 
choice of data or 
description of 
measurement methods 
and procedures 
actually applied : 

FKIPL is basically a manufacturing industry. Therefore CO2 emission factor for 
RFO has been chosen from the Default emission factors for Stationary 
combustion in Manufacturing Industries.      
 
 

Any comment: Referring table 2.3 of chapter 2 of volume 2 of 2006 IPCC guidelines, value for 
CO2 emission factor for RFO is 77400 KgCO2/TJ, which is equal to  
77.4 TCO2/TJ   

 
Data / Parameter: Carbon oxidation factor for RFO 
Data unit: - 
Description: - 
Source of data used: Table 1.4 of chapter 2 of volume 2 of 2006 IPCC guidelines for National 

Greenhouse Gas Inventories 
Value applied: 1 
Justification of the 
choice of data or 
description of 
measurement methods 
and procedures 
actually applied : 

The data source selected is an official & authentic source 
 
 

Any comment: - 
 
 

Data / Parameter: CH4 emission factor for RFO 
Data unit: TCH4/TJ  
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Description: Qty of CH4 emitted in tones per TJ of energy generated by burning of RFO. 
Source of data used: Volume 2 of 2006 IPCC guidelines for National Greenhouse Gas Inventories 
Value applied: 0.003 
Justification of the 
choice of data or 
description of 
measurement methods 
and procedures 
actually applied : 

FKIPL is basically a manufacturing industry. Therefore CH4 emission factor for 
RFO has been chosen from the Default emission factors for Stationary 
combustion in Manufacturing Industries.     
 
 

Any comment: Referring table 2.3 of chapter 2 of volume 2 of 2006 IPCC guidelines, value for 
CH4 emission factor for RFO is 3 KgCH4/TJ, which is equal to 0.003 TCH4/TJ   

 
 

Data / Parameter: N2O emission factor for RFO 
Data unit: TN2O/TJ  
Description: Qty of N2O emitted in tones per TJ of energy generated by burning of RFO. 
Source of data used: Volume 2 of 2006 IPCC guidelines for National Greenhouse Gas Inventories  
Value applied: 0.0006 
Justification of the 
choice of data or 
description of 
measurement methods 
and procedures 
actually applied : 

FKIPL is basically a manufacturing industry. Therefore N2O emission factor 
for RFO has been chosen from the Default emission factors for Stationary 
combustion in Manufacturing Industries.     
 
 

Any comment: Referring table 2.3 of chapter 2 of volume 2 of 2006 IPCC guidelines, value for 
N2O emission factor for RFO is 0.6 KgN2O/TJ, which is equal to  
0.0006 TN2O/TJ   

 
Data / Parameter: CH4 emission factor for biomass 
Data unit: TCH4/TJ  
Description: Qty of CH4 emitted in tones per TJ of energy generated by burning of briquette. 
Source of data used: Volume 2 of 2006 IPCC guidelines for National Greenhouse Gas Inventories 
Value applied: 0.03 
Justification of the 
choice of data or 
description of 
measurement methods 
and procedures 
actually applied : 

FKIPL is basically a manufacturing industry. Therefore CH4 emission factor for 
Biomass has been chosen from the Default emission factors for Stationary 
combustion in Manufacturing Industries.   
 
 

Any comment: Referring table 2.3 of chapter 2 of volume 2 of 2006 IPCC guidelines, value for 
CH4 emission factor for biomass is 30 KgCH4/TJ, which is equal to  
0.03 TCH4/TJ 

 
Data / Parameter: N2O emission factor for biomass 
Data unit: TN2O/TJ  
Description: Qty of N2O emitted in tones per TJ of energy generated by burning of briquette. 
Source of data used: Volume 2 of 2006 IPCC guidelines for National Greenhouse Gas Inventories 
Value applied: 0.004 
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Justification of the 
choice of data or 
description of 
measurement methods 
and procedures 
actually applied : 

FKIPL is basically a manufacturing industry. Therefore N2O emission factor 
for Biomass has been chosen from the Default emission factors for Stationary 
combustion in Manufacturing Industries.   
 
 

Any comment: Referring table 2.3 of chapter 2 of volume 2 of 2006 IPCC guidelines, value for 
N2O emission factor for biomass is 4 KgCH4/TJ, which is equal to  
0.004 TN2O/TJ 

 
Data / Parameter: Global Warming Potential for CH4 
Data unit: TCO2/TCH4 
Description: Qty of CO2 generated in tones per tone of CH4 generated  
Source of data used: UNFCCC website 

http://unfccc.int/ghg_emissions_data/items/3800.php 
Value applied: 21 
Justification of the 
choice of data or 
description of 
measurement methods 
and procedures 
actually applied : 

The data source selected i.e. UNFCCC website is an official & authentic 
source. 

Any comment: - 
 
Data / Parameter: Global Warming Potential for N2O 
Data unit: TCO2/TN2O 
Description: Qty of CO2 generated in tones per ton of N2O generated  
Source of data used: UNFCCC Website 

http://unfccc.int/ghg_emissions_data/items/3800.php 
Value applied: 310 
Justification of the 
choice of data or 
description of 
measurement methods 
and procedures 
actually applied : 

The data source selected i.e. UNFCCC website is an official & authentic 
source. 

Any comment: - 
 
 

Data / Parameter: Efficiency of RFO Fired boiler 
Data unit: % 
Description: Ratio of heat output to the heat input 
Source of data used: Boiler log sheet maintained at Fresenius Kabi 
Value applied: 79.73 
Justification of the 
choice of data or 
description of 
measurement methods 

To evaluate the equivalent RFOFO consumption 
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and procedures 
actually applied : 
Any comment: - 
 
 

Data / Parameter: Net calorific value of RFO 
Data unit: TJ/KT 
Description: Capacity of producing energy in TJ per KT of RFO burnt 
Source of data used: Table 1.2 of Chapter 1 of Volume 2 of 2006 IPCC guidelines for National 

Greenhouse Gas Inventories 
Value applied: 40.4 
Justification of the 
choice of data or 
description of 
measurement methods 
and procedures 
actually applied : 

The data source used is an official & authentic source 

Any comment: - 
 
Data / Parameter: Net calorific value (NCV) of HSD 
Data unit: TJ/KT 
Description: Capacity of producing energy in TJ per KT of HSD burnt 
Source of data used: Table 1.2 of Chapter 2 of Volume 2 of 2006 IPCC guidelines for National 

Greenhouse Gas Inventories 
Value applied: 43.30 
Justification of the 
choice of data or 
description of 
measurement methods 
and procedures 
actually applied : 

The data source selected is an official & authentic source.  

Any comment: NCV of HSD is used to calculate energy generated by burning of HSD (Fuel 
used in trucks during transportation of biomass as well as briquettes) 

 
Data / Parameter: Density of HSD 
Data unit: Kg/lit 
Description: Qty of HSD in Kg per unit volume in litre 
Source of data used: Table no. 1.1 of Book –Energy efficiency in thermal utilities for BEE 
Value applied: 0.85 
Justification of the 
choice of data or 
description of 
measurement methods 
and procedures 
actually applied : 

To calculate the diesel consumption in kg 

Any comment: - 
 
 



PROJECT DESIGN DOCUMENT FORM (CDM-SSC-PDD) - Versio n 03 
 
CDM – Executive Board    
   
    
 

 25 

Data / Parameter: CO2 emission factor for HSD 
Data unit: TCO2/TJ 
Description: Qty of CO2 emitted in tones per TJ of energy generated by burning of HSD. 
Source of data used: Volume 2 of 2006 IPCC guidelines for National Greenhouse Gas Inventories 
Value applied: 74.1 
Justification of the 
choice of data or 
description of 
measurement methods 
and procedures 
actually applied : 

CO2 emission factor for HSD is used for calculation of emissions resulting 
from transportation of Briquettes. Therefore it’s value has been chosen from 
the Road Transport default CO2 emission factors. 
 
 

Any comment: As per table 3.2.1 of chapter 3 of volume 2 of 2006 IPCC guidelines, value for 
CO2 emission factor for HSD is 74100 KgCO2/TJ, which is equal to  
74.1 TCO2/TJ   

 
Data / Parameter: Carbon oxidation factor for HSD 
Data unit: - 
Description: - 
Source of data used: Table 1.4 of chapter 1 of volume 2 of 2006 IPCC Guidelines for National 

Greenhouse Gas inventories 
Value applied: 1 
Justification of the 
choice of data or 
description of 
measurement methods 
and procedures 
actually applied : 

The data source selected is an official & authentic source. 

Any comment: -  
 

 

 
Data / Parameter: CO2 emissions per MWh 
Data unit: TCO2/MWh 
Description: CO2 emissions in tones per MWh of electricity generation 
Source of data used: Baseline Carbon Dioxide Emission Database Version 1.1 – LATEST from CEA 

Website 
http://www.cea.nic.in/planning/c%20and%20e/Government%20of%20India%2
0website.htm 

Value applied: 0.89  
Justification of the 
choice of data or 
description of 
measurement methods 
and procedures 
actually applied : 

The data source used is an official & authentic version 
 

Any comment: Average Value for Combined Margin (in tCO2/MWh) for Western Grid in 
India is used.  

 
Data / Parameter: Steam Generation per Year (MTsteam (yr)) 
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Data unit: MT/Year 
Description: Quantity of Steam Generation in a Year 
Source of data used: Boiler Records maintained at the plant 
Value applied: 30199 
Justification of the 
choice of data or 
description of 
measurement methods 
and procedures 
actually applied : 

Steam meter has been provided which is duly calibrated. Daily steam generated 
is recorded.  
 

Any comment: - 
 

Data / Parameter: KWh-B in KWh/MT of Steam-FO 
Data unit: KWh/MT 

Description: Electricity consumption in briquette fired boiler per MT of Steam 
Source of data to be 
used: 

Data recorded and maintained in Boiler Records of the plant. 

Value of data  7.2 
Description of 
measurement methods 
and procedures to be 
applied: 

Electricity consumption & steam flow has been measured by KWh meter and 
steam flow meter respectively.  

QA/QC procedures to 
be applied: 

Electricity Meter and Flow Meter are calibrated every year. 

Any comment: - 
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B.6.3  Ex-ante calculation of emission reductions: 

 
1. Baseline Emissions: 
 
Referring to Eq. 1, Baseline emissions are calculated as: 
 
GHG (yr)        = ((FOH-e (yr) in TJ/year x 1 x 77.4 TCO2/TJ)  
                           + (FOH-e (yr) in TJ/year x 0.003 TCH4/TJ x 21 TCO2/TCH 4)  
                           + (FOH-e (yr) in TJ/year x 0.0006 TN2O/TJ x 310 TCO2/TN2O))  

+ KWh-B in KWh/MT of Steam-FO x MTsteam (yr) x TCO 2/KWh ………(Eq. 1) 
 
FO-e (yr)         = Equivalent RFO consumption in KT/year 
                        = ((Briquette Consumption in KT per year/2.55) x (hB-Br /hB-RFO))             
                         
Briquette consumption in MT/day  = 20 
Briquette consumption in MT/year = 20 x Number of operating days 
                                  = 20 x 330 
                                                         = 6600 MT/year 
Briquette consumption in KT/year  = 6600 x 0.001                                                         = 6.600 
KT/year 
 
FO-e (yr)         = ((Briquette Consumption in KT per year/2.55) x (hB-Br /hB-RFO))  
                        = ((6.66/2.55) x (75.31/79.73)) 
                        = 2.443 KT/year 
                        
FOH-e (yr.)     = Net Heat generated by Equivalent RFO Consumption in TJ/year 
                        = FO-e (yr) x 40.4 
                        = 2.443 x 40.4 
                        = 98.68 TJ/year 
 

GHG (yr)        =  ((FOH-e (yr) in TJ/year x 1 x 77.4 TCO2/TJ)  
                           + (FOH-e (yr) in TJ/year x 0.003 TCH4/TJ x 21 TCO2/TCH4)  
                           + (FOH-e (yr) in TJ/year x 0.0006 TN2O/TJ x 310 TCO2/TN2O)) 

 + KWh-B in KWh/MT of Steam-FO x MTsteam (yr) x TCO2/KWh  
                
GHG (yr)       = ((98.68 x 1 x 77.4) + (98.68 x 0.003 x 21) + (98.68 x 0.0006 x 310) +  
                            + (7.2*30199*.00089)) 
 
 = 7856 TCO2-e/year 
 

GHG (yr)      = 7856 TCO2-e/year 
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2. Project Emissions: 
 
GHG emissions due to burning of briquettes in boiler: 
 

Referring to Eq.2, GHG emissions due to burning of briquettes in boiler are as follows:   
  
GHG-P (yr) = ((BRH in TJ/year x 0.03 TCH4/TJ x 21 TCO2/TCH 4)  

              + (BRH in TJ/year x 0.004 TN2O/TJ x 310 TCO2/TN2O))  
+ KWh-B in KWh/MT of Steam-Briquette x MTsteam (yr)  x TCO2/KWh ..(Eq. 2) 

 

BRH (TJ/year)  = Net heat generated by briquette consumption in TJ/year 
      = BRQ (KT/year) x NCVBr (TJ/KT) 
 

BRQ (KT/year)  = Briquette consumption in KT/year  
NCVBr  (TJ/KT) = Net calorific value of briquette in TJ/KT 
 

NCVBr (TJ/KT) = NCVBr (Kcal/kg) x 4.18 x 0.001 
     = 3787 x 4.18 x 0.001 
     = 15.83 
 

BRH (yr)      = BRQ (KT/year) x NCVBr (TJ/KT) 
                     = 6.6 x 15.83 
 = 104.48 
  

GHG-P (yr)  = ((BRH (yr) in TJ/year x 0.03 TCH4/TJ x 21 TCO2/TCH4)  
                         + (BRH (yr) in TJ/year x 0.004 TN2O/TJ x 310 TCO2/TN2O) 
    + KWh-B in KWh/MT of Steam-Briquette x MTsteam (yr) x TCO2/KWh 
 
                     = ((104.48 x 0.03 x 21) + (104.48 x 0.004 x 310) + (8.32 x 30199 x 0.00089)) 
                     = 419 TCO2-e/year 
 

GHG-P (yr) = 419 TCO2-e/year 
 
GHG emissions due to Briquettes: 
 
GHG-L (yr) is sum of (a), (b) and (c)  

 

(a) GHG emission due to road transportation of biomass to the briquetting plant: GHG-LR (yr) 
 
      Referring to Eq.3, GHG emission due to road transportation of biomass to the briquetting plant is as 

follows: 
 

      GHG-LR (yr) = HSD-RM-e (yr) in TJ/year x 1 x 74.1 TCO2/TJ ………(Eq. 3) 
  
  Dry biomass required = ((Total quantity of briquette required in MT per year x 0.02)  

                                        + (Total quantity of briquette required in MT per year))                                                                
= ((6600 x 0.02) + 6600) 

                                         = 6732 MT/year 
      
      (To produce briquette, dry biomass required is 2 % more than the actual quantity of briquette  

produced) 
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 Total quantity of Agro waste required = (Dry biomass required in MT per year /0.65) 
  =  (6732/0.65) 
                                                        =  10357 MT/year 

      
      (65% yield and 35 % Moisture based on observation of the Biomass received at the Briquetting          

plant) 
 

  Average distance travelled per trip = Average distance travelled by the vehicle from biomass supplier 
to briquetting plant x 2 

 = 50 x 2  
 = 100 

 
      Total KM travelled per year = ((Total quantity of agro waste required in MT per year/Average 

quantity of agro waste per vehicle in MT) x (Average distance 
travelled per trip)) 

 = ((10357/2.2) x (100)) 
                                                    = 470769 KM 

   
  HSD1 consumption in KT/year  = ((Total KM travelled per year/Vehicle average fuel consumption in 

KM/lit) x (Density of HSD in Kg/lit) x 10-6) 
    = ((470769/4) x (0.85) x 10-6) 
    = 0.1 KT/year 
        
      HSD-RM-e (yr)   = Net Heat value of total HSD consumption in raw material transport   from   field 

to the briquette manufacturing plant  
                                  = (HSD1 consumption in KT/Year x 43.0 TJ/KT) 
                                  = (0.1 x 43.0) 
                                  = 4.3 TJ/year 
  
      GHG-LR (yr) = (HSD-RM-e (yr) in TJ/year x 1 x 74.1 TCO2/TJ) 
                             = 4.3 x 1 x 74.1  
                       = 318.75 TCO2-e/year 
         

GHG-LR (yr) = 318.75 TCO2-e/year             
                                                                

(b) GHG emissions due to electricity usage in briquette manufacturing: GHG-LM (yr)  
 

Referring to Eq. 4, GHG emissions due to electricity usage in briquette manufacturing are as follows: 
 
GHG-LM (yr) = BRQ (Tonnes/year) x EBr (KWh/Tonne) x 0.89 (TCO2 /MWh) x 0.001..(Eq. 4)               

 
GHG-LM (yr)  = 6600 x 40 x 0.89 x 0.001 
                         = 234.96 TCO2-e/year 

 
GHG-LM (yr)  = 234.96 TCO2-e/year 
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(c) GHG emission due to road transportation of briquettes to FKIPL, Ranjangaon: GHG-LT (yr)  
 

Referring to Eq.5, GHG emissions due to road transportation of briquettes to FKIPL, Ranjangaon are 
as follows:  
 
GHG-LT (yr) = HSD-BRQ-e (yr) in TJ/year x 74.1 TCO2/TJ ………(Eq. 5) 
 
Total quantity of briquettes to be transported per year = 6600 MT 
 

  Average distance travelled per trip = Average distance travelled by the vehicle from briquette 
supplier to FKIPL = 800  

  
     Total KM travelled per year = ((Total quantity of briquettes required in MT per year/Average 

quantity of briquettes per vehicle in MT) x (Average distance 
travelled per trip)) 

                                              = (6600/11) x 800  = 480000 KM 
 
HSD2 consumption in KT/year = ((Total KM travelled per year/Vehicle average fuel consumption in     

KM/lit) x (Density of HSD in Kg/lit) x 10-6) 
                                              =  ((480000/4) x (0.85) x 10-6) = 0.1020 KT/year 
                                                     

      HSD-BRQ-e (yr)  = Net Heat value of total HSD consumption in Briquettes transport from briquette 
manufacturing plant to FKIPL, Ranjangaon   

                                   = (HSD2 consumption in KT/year x 43.0 TJ/KT) 
                                   = (0.1020 x 43.0) = 4.386 TJ/year 
                                    
      GHG-LT (yr) = (HSD-BRQ-e (yr) in TJ/year x 74.1 TCO2/TJ) 
                             = (4.386 x 74.1) = 325 TCO2-e/year 
                              
      GHG-LT (yr) = 325 TCO2-e/year 
 
Referring to Eq.6, total GHG emissions due to briquettes in tonnes per year are as follows: 
                                                                                     

GHG-L (yr)  = GHG emissions due to Briquettes in Tonnes per year 
 

          = GHG-LR (yr) + GHG-LM (yr) + GHG-LT (yr)  ………(Eq. 6) 
 
GHG-L (yr)   = GHG-LR (yr) + GHG-LM (yr) + GHG-LT (yr) 
                      = 318.75 + 234.96 + 325 = 878.71 TCO2-e/year 
  
GHG-L (yr)  = 878.71 TCO2-e/year 
 
Referring to Eq.7, total project activity emissions is estimated as follows: 
 

Total project activity emissions = GHG-P (yr) + GHG-L (yr)………..(Eq.7) 
 

Total project activity emissions    = GHG-P (yr) + GHG-L (yr) 
 =  419 + 878.71 = 1298 TCO2-e/year 
Total project activity emissions = 1298 TCO2-e/year 
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3. Emission Reduction: 
 
Referring to Eq. 8, Emission reductions due to project activity are estimated as follows: 
 

Emission reductions due to the project activity = Baseline emissions – Project activity emissions 
 

     = ((GHG emission through Eq.1) - (GHG emission 
through Eq.7))…………….. Eq. 8  

 
Emission reductions due to the project activity      = ((GHG emission through Eq.1) - (GHG emission 

through Eq.7)) 
                                                                                 = ((7856 – 1298)) 
                                                                                 = 6558 TCO2-e/year 
 

Emission reductions due to the project activity = 6558 TCO2-e/year 
 
 

B.6.4 Summary of the ex-ante estimation of emission reductions:   
 
It is to be noted that as the operating conditions are going to be same for the whole crediting year, the 
fuel consumption will be same for the next years as that of the current year. Therefore it is considered 
that the emissions will also be the same as per the current year for the next years. On applying the 
formulae, the values are obtained as follows: 

 
 

 

Year Estimation of 
project 
activity 

emissions 
(tCO2e) 

Estimation of 
baseline 

emissions 
(tCO2e) 

Estimation 
of leakage 
(tCO2e) 

Estimation of overall 
emission reductions 

(tCO2e) 

Year 2007 (Nov & Dec) 216 1309 0 1093 
Year 2008 1298 7856 0 6558 
Year 2009 1298 7856 0 6558 
Year 2010 1298 7856 0 6558 
Year 2011 1298 7856 0 6558 
Year 2012 1298 7856 0 6558 
Year 2013 1298 7856 0 6558 
Year 2014 1298 7856 0 6558 
Year 2015 1298 7856 0 6558 
Year 2016 1298 7856 0 6558 

Year 2017 (Jan to Oct) 1082 6547 0 5465 
Total (tonnes of CO2e) 12980 78560 0 65580 
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B.7 Application of a monitoring methodology and description of the monitoring plan: 
 

B.7.1 Data and parameters monitored: 
 

Data / Parameter: BRQ 
Data unit: MT/Day 
Description: Quantity of briquettes consumed per day 
Source of data to be 
used: 

Boiler logsheets maintained at the FKIPL, Ranjangaon 

Value of data  21 
Description of 
measurement methods 
and procedures to be 
applied: 

Electronic weighing balance is used to measure the briquette quantity in 
truckload. Daily briquette consumption is measured by number of tipper loads. 
Record of receipt of briquette quantity in truckloads through external weighing 
balance & also daily record of number of tipper loads carrying briquettes to the 
furnace is maintained at the plant.  

QA/QC procedures to 
be applied: 

Quantity of briquette consumed is monitored by using calibrated weighing scale. 

Any comment: The data monitored will be archived in Logbook (Paper) for 3 years and Spread 
sheet (Electronic) for 12 years. 

 
 
 

Data / Parameter: BRQ (NCV) 
Data unit: Kcal/Kg 
Description: NCV of briquettes 
Source of data to be 
used: 

Test records maintained at Fresenius Kabi 

Value of data  3787 
Description of 
measurement methods 
and procedures to be 
applied: 

Values obtained from test records from accredited laboratory & verified from 
briquette purchase invoices 

QA/QC procedures to 
be applied: 

Sample of briquettes should be sent once in a month to accredited laboratory for 
measurement of NCV of briquettes & Verification should be done from briquette 
purchase invoices 

Any comment: The data monitored will be archived in Logbook (Paper) for 3 years and Spread 
sheet (Electronic) for 12 years. 

 
Data / Parameter: Efficiency of briquette fired boiler 
Data unit: % 
Description: Ratio of heat output to the heat input 
Source of data to be 
used: 

Boiler log sheet maintained at Fresenius Kabi 

Value of data  75.31 
Description of 
measurement methods 
and procedures to be 
applied: 

Direct Efficiency of the boiler will be evaluated by BEE Certified Energy 
Auditor once in a year 
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QA/QC procedures to 
be applied: 

The Boiler efficiency is checked by BEE Certified Energy Auditor and proper 
reports are maintained 

Any comment: The data monitored will be archived in Logbook (Paper) for 3 years and Spread 
sheet (Electronic) for 12 years. 

 
Data / Parameter: SG 
Data unit: T/day 
Description: Quantity of steam generation per day 
Source of data to be 
used: 

Boiler log sheet maintained at Fresenius Kabi 

Value of data  86 
Description of 
measurement methods 
and procedures to be 
applied: 

By Qualified and Trained Operator 

QA/QC procedures to 
be applied: 

Quantity of steam generation is metered on continual basis and monitored daily 
with the help of online cumulative meter which is already installed 

Any comment: The data monitored will be archived in Logbook (Paper) for 3 years and Spread 
sheet (Electronic) for 12 years. 

 
 

Data / Parameter: Distance of the briquette supplier from the FKIPL  
Data unit: KM 
Description: Average distance travelled by the vehicle from briquette supplier to FKIPL 
Source of data to be 
used: 

From Briquette supplier 

Value of data  800 
Description of 
measurement methods 
and procedures to be 
applied: 

Start to end point the distance travelled is known and available. 

QA/QC procedures to 
be applied: 

- 

Any comment: The data monitored will be archived in Logbook (Paper) for 3 years and Spread 
sheet (Electronic) for 12 years. 

 
Data / Parameter: EBr 

Data unit: KWh/tonne 
Description: Electricity consumption at briquetting plant in Kwh per metric tonne of briquette 

produced. 
Source of data to be 
used: 

Monitored data of monthly electricity bill 

Value of data  40 
Description of 
measurement methods 
and procedures to be 
applied: 

From consultation with Briquetting plant and verifying the data from the 
electricity bill received at the Briquetting plant 

QA/QC procedures to Electricity consumption at briquetting plant will be verified annually once from 
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be applied: the Briquette Manufacture 
Any comment: The data monitored will be archived in Logbook (Paper) for 3 years and Spread 

sheet (Electronic) for 12 years. 
 
Data / Parameter: Distance of the biomass supplier from briquetting plant 
Data unit: KM 
Description: Average distance travelled by the vehicle from biomass supplier to briquetting 

plant 
Source of data to be 
used: 

Based on details provided by the Briquette Manufacturer 

Value of data  50 
Description of 
measurement methods 
and procedures to be 
applied: 

From consultation with briquette manufacturing plant 

QA/QC procedures to 
be applied: 

Average distance travelled by the vehicle for biomass supply will be checked if 
the source of biomass supply changes 

Any comment: The data monitored will be archived in Logbook (Paper) for 3 years and Spread 
sheet (Electronic) for 12 years. 

 
Data / Parameter: Ts 
Data unit: 0C 
Description: Temperature of the steam generated 
Source of data to be 
used: 

Boiler log sheet maintained at Fresenius Kabi  

Value of data   
Description of 
measurement methods 
and procedures to be 
applied: 

Temperature of the steam generated will be daily monitored with the help of 
temperature guage 

QA/QC procedures to 
be applied: 

Temperature measuring instrument will be calibrated once in a year to check its 
degree of accuracy 

Any comment: The data monitored will be archived in Logbook (Paper) for 3 years and Spread 
sheet (Electronic) for 12 years. 

 
Data / Parameter: Ps 
Data unit: Kg/cm2 

Description: Pressure of the steam generated 
Source of data to be 
used: 

Boiler log sheet maintained at Fresenius Kabi  

Value of data   
Description of 
measurement methods 
and procedures to be 
applied: 

Pressure of the steam generated will be daily monitored with the help of Pressure 
guage 

QA/QC procedures to 
be applied: 

Pressure measuring instrument will be calibrated once in a year to check its 
degree of accuracy 
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Any comment: The data monitored will be archived in Logbook (Paper) for 3 years and Spread 
sheet (Electronic) for 12 years. 

 
Data / Parameter: MTsteam (yr) 
Data unit: MT/Year 

Description: Quantity of Steam Generation in a Year 
Source of data to be 
used: 

Boiler log sheet maintained at the plant 

Value of data  30199 
Description of 
measurement methods 
and procedures to be 
applied: 

Steam meter has been provided which is duly calibrated. Daily steam generated 
is recorded. 

QA/QC procedures to 
be applied: 

The flow meter is calibrated every year. 

Any comment: The data monitored will be archived in Logbook (Paper) for 3 years and Spread 
sheet (Electronic) for 12 years. 

 
Data / Parameter: KWh-B in KWh/MT of Steam-Briquette 
Data unit: KWh/MT 

Description: Electricity consumption in briquette fired boiler per MT of Steam 
Source of data to be 
used: 

Data recorded and maintained in Boiler Records of the plant. 

Value of data  8.32 
Description of 
measurement methods 
and procedures to be 
applied: 

Electricity consumption will be measured by KWh meter and steam flow will be 
measured by steam flow meter.  

QA/QC procedures to 
be applied: 

Electricity Meter and Flow Meter are calibrated every year. 

Any comment: The data monitored will be archived in Logbook (Paper) for 3 years and Spread 
sheet (Electronic) for 12 years. 

 
Data / Parameter: Evaluation for surplus biomass availability for briquette manufacturing 
Data unit: MT/year 

Description: Annual evaluation of whether there is a surplus of biomass in the region will be 
carried out by BEE accredited Energy Audit agency. Accordingly any leakage 
that may need to be estimated and deducted from the emission reductions in 
accordance with the Board’s “General guidance on leakage in biomass project 
activities (Ver.2) will be accounted for. 

Source of data to be 
used: 

Data available from reliable sources backed by physical survey for biomass 
availability in the area 

Value of data  More than 25% 
Description of 
measurement methods 
and procedures to be 
applied: 

As described above 
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QA/QC procedures to 
be applied: 

Feedback from briquette manufacturer will also be undertaken.  

Any comment: The data monitored will be archived in Logbook (Paper) for 3 years and 
Spreadsheet (Electronic) for 12 years. 

 
 

B.7.2 Description of the monitoring plan: 
 
In this project activity, as per paragraph 11 of  “Type AMS. I.C. Thermal energy for the user (Version 
09: 23 December 2006)”, energy generated due to firing of briquette (a renewable energy source) is 
quantified. To verify reduction in GHG emission, the monitoring has to ensure that the quantity of steam 
generation is consistent with baseline steam generation.    
 
The data monitoring will involve measurement of: 
 

1. Quantity of briquettes consumed per day on daily basis 
2. NCV of briquette once in a month 
3. Efficiency of Briquette Fired Boiler to be evaluated once in a year by Certified Energy Auditor 
4. Quantity of steam generation is measured on continues basis by qualified and trained operators  
5. Average distance travelled by the vehicle for briquette supply to the plant will be checked if the 

source of briquette supply changes 
6. Electricity consumption for briquette manufacturing in KWH per MT of briquette produced; this 

will be verified annually once from briquette manufacturer 
7. Average distance travelled by the vehicle for biomass supply will be checked if the average 

source of biomass supply changes 
8. Temperature & Pressure of the steam generated is recorded in the boiler log sheet on regular 

basis  
9. Electricity consumption in the boiler  
10. Annual evaluation for surplus biomass availability for briquette manufacturing 

 
For measurement of all the parameters and maintenance of records due care has been taken and to 
prepare elaborated formats for data collection; methodology has been described for measurement and 
collection of each of the parameter; proper training is being provided to concerned personnel; other 
instruments such as steam flow meter are calibrated; and verification of the data, measurements and tests 
shall be carried out by Certified Energy Auditor.  
 
Quality Control & Quality Assurance Procedures identified for data monitoring are explained in detail in 
Annex 4. 
 
The operational and management structure basically consists of three levels: 
 

A.  Project Owner 
B.  Project Manager 
C.  Project Operator 

 
A.   Project Owner: 
  

The project owner represents the project activity, which is FKIPL Management. 
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Their specific responsibilities: 

 

1. Handling of the project performances 
2. Keeping the bills for fuel consumption or invoices for fuel purchase i.e. briquette 
3. Providing annually copies of fuel bills or invoices for fuel purchase to Project Operator for 

verification of the briquette quantity     
                                 

B.   Project Manager:  Director-Technical & President-Standard Solutions, FKIPL, Ranjangaon 
 

His specific responsibilities: 
 

1. Appointment of Project Operators 
2. Ensure that Project Operators have undergone initial training to raise awareness about the 

process 
3. Assure that the Project Operators have received proper training regarding the process 
4. Submission of the annual monitoring report for verification to the Designated Operational Entity 

(DOE) 
 
 

C.   Project Operators, at FKIPL, Ranjangaon: (briquette storage and boiler operation) 
 

Their specific responsibilities: 
 

1. Collect/Monitor the necessary data as required by the monitoring methodology 
2. Store the collected/monitored data in log book (paper) and spread sheet (electronic)  
3. Keep the record of collected/monitored data in a log book for at least three years and in a spread 

sheet for at least 12 years 
4. Ensure that the data is entered properly and take proper care to avoid any loss of information 
5. Prepare the annual monitoring report 
6. Check that CER calculation is carried out as per the monitoring methodology 
7. Submit the annual monitoring report to the Project Manager 
 
 

 

B.8 Date of completion of the application of the baseline and monitoring methodology and the 
name of the responsible person(s)/entity (ies) 
 
Date of completing the final draft of the baseline section & monitoring methodology: 
 
3rd   Nov 2006 
  
Name of person/entity determining the baseline:  
   
Mr. G. D. Sathe,  
Director- Technical & President- Standard Solutions,  
Fresenius Kabi India Private Limited,  
Ranjangaon, Dist-Pune,  
Maharashtra 
 
Mr. Sathe is working with Fresenius Kabi India Private Limited (FKIPL). FKIPL is project participant. 
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SECTION C.  Duration of the project activity / crediting period  
 
C.1 Duration of the project activity: 
 
 C.1.1. Starting date of the project activity:  
 
The starting date of the project is 7th March 2006. 
 
 C.1.2. Expected operational lifetime of the project activity:  
 
20 Years 0 Months 
 
C.2 Choice of the crediting period and related information:  
 
Fixed crediting period is selected. 
 
 C.2.1. Renewable crediting period 
 
Not applicable 
 
  C.2.1.1.   Starting date of the first crediting period:  
 
Not applicable 
 
  C.2.1.2.  Length of the first crediting period: 
 
Not applicable 
 
 C.2.2. Fixed crediting period:  
 
 
  C.2.2.1.  Starting date: 
 
01/03/2008 or on the date of registration 
 
  C.2.2.2.  Length:  
 
10 Years 
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SECTION D.  Environmental impacts 
 
D.1. If required by the host Party, documentation on the analysis of the environmental impacts 
of the project activity:  
 
Environmental impact assessment for such type of projects is not required by the prevailing regulations 
in India, still environmental impact of the project activity has been assessed. Short summary of the 
findings and measurements is given below. Environmental impacts of the project activity are evaluated at 
project site as well as at biomass collection area near the briquette manufacturing plant. At the project 
site, two scenarios, one with RFO firing and the other with briquette firing are compared. As per the 
prevailing norms of MPCB (Maharashtra Pollution Control Board), emissions are within limits with RFO 
firing. 
 
Environmental Impact at Project Site: 
 

Scenario 1:  All Boilers on RFO Firing (10 TPH Smoke Tube & 8 TPH Water Tube) 
Scenario 2:  8 TPH Water Tube RFO fired boiler is converted into Briquette fired. 
 
 

COMPARISON OF EMISSIONS FOR TWO SCENARIOS 
 

Sr. Parameter Scenario 1 Scenario 2 Net Effect 

1. Total boiler 
installed capacity 
(T/h) 

(10 TPH) Smoke 
Tube & (8 TPH) 
Water Tube boiler 
in operation 

(Water Tube 
Boiler as stand-by) 

The Water Tube 
boiler is converted to 
facilitate briquette 
firing 

(Smoke Tube Boiler 
as stand-by) 

The use of 8 TPH briquette 
fired boiler for steam 
generation rather than using 
10 TPH RFOFO fired boiler, 
has no detrimental effect on 
the plant, as the steam 
requirement is still less than 
8 TPH. Therefore, the total 
steam generation before & 
after the project activity is 
the same.     

2. Stack height (m) 50 m 50 m - 

3. Stack top diameter 
(m) 

0.7 m 0.7 m - 

4. Temperature of Flue 
gases (oC) 

260oC 220oC - 

5. Typical fuel 
consumption 
(KL/day in Scenario 
1 and T/day in 
scenario 2) 

7.57 KL/day 21 T/day - 

6. Total particulate 
matter (mg/Nm3) 

Negligible Negligible Positive 
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Sr. Parameter Scenario 1 Scenario 2 Net Effect 

7. SOx (kg/h) Significant SO2 

emission 
Almost Nil SO2 
emission 

Very positive 

8. Social issues Only boiler 
operators are 
employed 

Employment 
generation for 
charging of briquette 
in the furnace 

Gain 

9. National issues Requires petroleum 
fuel, which has to 
be imported to meet 
the country’s 
demand  

Does not require any 
import, move towards 
self reliance 

Gain 

 
Environmental Impact at Briquette Manufacturing Sit e and Biomass Supply Area: 
 
Scenario 1: Without Briquette Manufacturing  
Scenario 2: With Briquette Manufacturing  
 

COMPARISON OF EMISSIONS FOR TWO SCENARIOS: 
 

Sr. Parameter Scenario 1 Scenario 2 Net 
Effect 

1 Effect of biomass burning on air 
quality in the field (CH4 emission) 

Negative 
Environmental 
Impact, more CH4 

formation 

Comparatively lesser 
Negative environmental 
impact, less CH4 

formation 

Gain 

2 Social Issue Money to be spent 
to remove and 
stack biomass  

Monetary gains to 
farmers by selling 
biomass  

Gain 

3 Employment Generation at Rural 
Level 

Nil Generates employment in 
biomass supply chain and 
at briquetting plant (total 
36 persons)  

Gain 

 
 
D.2. If environmental impacts are considered significant by the project participants or the host 
Party, please provide conclusions and all references to support documentation of an environmental 
impact assessment undertaken in accordance with the procedures as required by the host Party: 
 
The project activity does not have any significant negative environmental impact. Therefore the 
environmental impact assessment undertaken in accordance with the procedures as required by the host 
Party is not necessary for this project.   
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SECTION E.  Stakeholders’ comments 
 
E.1. Brief description how comments by local stakeholders have been invited and compiled: 
 
The process used to gather stakeholders’ comments on fuel switching in boiler project (at FKIPL, 
Ranjangaon) was a survey. 
 
The following set of questions was sent to stakeholders:  
 

1. Do you believe that the socio-economic situation of the rural region (Supplying Biomass for 
Briquette Plant) will improve due to the project activity?  

 
2. Is the implementation of boiler fuel switch over (from RFO to Briquettes) project able to 

improve the environmental situation in the plant surrounding area in Ranjangaon region? 
 
3. How does the development of the project affect you (positively or negatively) or on your 

environment (in both Ranjangaon and briquette bio mass supply region)? 
 
4. Would you recommend private companies or authorities to develop projects of this nature? 
 
5. Do you think “the project activity” will contribute to local employment generation in lower 

economic sector in Ranjangaon & briquette bio mass supply region?  
 
6. Do you think “the project activity” will contribute to foreign exchange savings (savings in 

petroleum oil)? 
 
7. Do you think “the project activity” will contribute to Sustainable Development in Ranjangaon 

as well as briquette bio mass supply Region?  
 
8. Any additional comments on the project activity and suggestions to improve Sustainable 

Development through this project or such projects? 
 
E.2. Summary of the comments received: 
 
The questionnaire was sent to the following persons/agencies for their comments: 
 

Name Position Company/Institution 
Mr. P. M. Bhosale Field Officer Maharashtra Pollution Control Board 
Mr. S. L. Kumbhalwar Dy. Director  Steam Boilers, Pune, Maharashtra 
Mr. A. B. Lad Proprietor Manoj Enterprises, Navi Mumbai 
Mr. Mukund Gharpure Project Designer & 

Turnkey Supplier 
Yajna Fuel Services, Thane 

Mr. Rajendra Lagad Manager (Environment, 
Health, Safety) 

Whirlpool of India Ltd, Ranjangaon, 
Pune 

Mr. G. Y. Pachange Sarpanch Grampanchayat, Dhoksangvi, Tal. 
Shirur, Dist. Pune 
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Name Position Company/Institution 
Mr. Kiran Ghonsikar Team Manager (HR) CARRARO India Ltd., Ranjangaon 
Mr. Nitin Joshi Utility Supervisor Fresenius Kabi, Ranjangaon 
Mr. Pradip Gupta Utility Supervisor Fresenius Kabi, Ranjangaon 
Mr. K.J.Sanadi Deputy Engineer Fresenius Kabi, Ranjangaon 
Mr. Rajesh Taksale Utility Supervisor Fresenius Kabi, Ranjangaon 
Mr. D.V.Kale Dy. Manager (HR & Admin) Fresenius Kabi, Ranjangaon 
Mr.Sangram Kavande Plant Manager Fresenius Kabi, Ranjangaon 
Mr. V.V.Kshirsagar Senior Manager (QA) Fresenius Kabi, Ranjangaon 
Mrs. Mrs Ravati 
Subhash Shiradhonkar 

Briquette Supplier Anand Products, Nanded 

 
In response to the questionnaire sent to stakeholders, the following comments have been received so far:  
 
Q. Summary Of The Comments Received  

1 Yes, as earlier farmers have to shell out money to cut and stack the agricultural remains; whereas 
now they are paid for selling biomass. Local transporters are also benefited through transport of 
biomass & also the briquette. Installation of briquette manufacturing plants near villages has 
generated employment opportunities for rural people. Thus the project activity will result in 
improving the lifestyle of the rural people. 

2 The project activity i.e. the boiler fuel switch from RFOFO to briquette results in safe 
environmental condition by reduction of GHG emissions like CO2, CH4 & N2O. SOx & NOx are 
significantly reduced by briquette firing. 

3 Development of the project affects the environment positively. It results in safe environmental 
condition by proper use of agricultural waste thereby reducing GHG emissions. Creation of 
employment opportunities in the lower economic sector of the rural & the urban region helps to 
improve the social conditions. 

4 Yes. Such projects must be developed by the private companies & authorities as they bring 
significant reduction in steam cost generation & environment friendly too. Such type of projects 
help to overcome the problem of energy crisis.   

5 Yes. Biomass as well as briquette collection & transportation activities result in local employment 
generation in rural region. In case of briquette-fired boiler, additional manpower is required for 
charging of briquettes into the furnace. thus resulting in employment generation at urban level 
too.  

6 Project activity will contribute to the savings in petroleum oil by reducing petroleum oil 
requirement by use of sustainable source of energy i.e. use of briquettes which is available at 
cheaper rates. Also the project activity will contribute to the economy of the country by savings in 
foreign exchange in case of RFOFO import.  

7 The project activity contributes towards employment generation in rural as well as in urban 
region, also reduction in petroleum oil requirement resulting in savings in petroleum oil & foreign 
exchange. Installation of more briquette manufacturing plant near other villages would bring 
industrialization near villages so contributing to decentralized growth. Thus the project 
contributes to the social, economical, environmental & technological development of the region. 

8 Such type of project should be promoted to keep the environment clean. The project will improve 
the rural economic condition by bringing out industrialization near villages. Government should 
grant such projects, which will be helpful in development of small-scale industrialist. Awareness 
program or seminars on these types of activities shall be arranged to promote such projects. 
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E.3. Report on how due account was taken of any comments received: 
 
Since all comments were positive and supportive to the project, no reaction was required. Still due care 
has been taken in the design of the extended furnace and duct system to ensure that emission of SPM is 
properly controlled. This is carried out by incorporating the additional chamber and fly ash removing pit 
in the hot flue duct linking extended furnace and the boiler. 
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Annex 1 
 

CONTACT INFORMATION ON PARTICIPANTS IN THE PROJECT ACTIVITY  
 
Organization: Fresenius Kabi India Private Limited 
Street/P.O.Box: A-3, MIDC 
Building:  
City: Ranjangaon 
State/Region: Maharashtra 
Postfix/ZIP: 412 209 
Country: INDIA 
Telephone: 91-2138-232283/84/85 
FAX: 91-2138-232282 
E-Mail: gajanan.sathe@fresenius-kabi.com 
URL: www.fresenius-kabi-india.com 
Represented by:   
Title: Director-Technical & President Standard Solutions 
Salutation:  
Last Name: Sathe 
Middle Name: D. 
First Name: Gajanan 
Department:  
Mobile: 91-9823332064 
Direct FAX: 91-20-26059258 
Direct tel: 91-20-26053602/3/4/5/6/7  
Personal E-Mail: gajanan.sathe@fresenius-kabi.com 
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Annex 2 
 

INFORMATION REGARDING PUBLIC FUNDING  
 
No funds from national or international public sources are used for any activity in the proposed project. 
Fresenius Kabi India Private Limited, Ranjangaon shall meet all project expenses.
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                                                                              Annex 3 
 

BASELINE INFORMATION 
 
The project activity involves the boiler fuel conversion from fossil fuel to renewable energy source i.e. 
from RFO to biomass-based briquette. As per the methodology of Type AMS. I.C. “Thermal energy for 
the user (Version 09:23 December 06)” the simplified baseline is the fuel consumption of the 
technologies that would have been used in the absence of the project activity times an emission 
coefficient for the fossil fuel displaced. 

 
Conversion of boiler fuel from RFO to biomass based briquette derates the boiler efficiency from 79.73 
% to 75.31 % so there is more fuel consumption in the form of quantity of briquette to meet the constant 
steam demand. Baseline emissions of the project activity involves emissions due to equivalent RFO 
consumption. This equivalent RFO consumption is estimated based on the actual quantity of briquette 
consumed considering efficiency factor (Ratio of efficiency of RFO fired boiler & efficiency of briquette 
fired boiler).    
 
Basic assumptions of the baseline methodology in the context of the project activity: 
  

1. Efficiency of the retrofitted briquette fired boiler to remain consistent during the entire crediting 
period, which is being monitored. 

2. RFO and briquette property such as calorific value remain consistent before and after the project 
activity (monitored data). 

 
Baseline emissions are estimated as follows: 
 
Burning of RFO results in emissions of CO2, CH4 & N2O as major green house gases. The baseline GHG 
emissions involve estimation of emissions of these gases in absence of the project activity. 
 
GHG (yr.)       = GHG emissions due to RFO burning in boiler, in tons of CO2-e per year 
 
GHG (yr)  = ((Energy generated from Equivalent RFO consumption in TJ/year x Carbon oxidation factor 

for RFO x IPCC default value for CO2 emission coefficient for RFO in T/TJ) + (Energy 
generated from Equivalent RFO consumption in TJ/year x IPCC default value for CH4 

emission coefficient for RFO in T/TJ x GWP for CH4) + (Energy generated from 
Equivalent RFO consumption in TJ/year x IPCC default value for N2O emission 
coefficient for RFO in T/TJ x GWP for N2O)) 

 
GHG (yr)  = (FOH-e (yr) in TJ/year x 1 x 77.4 TCO2/TJ)  
                      + (FOH-e (yr) in TJ/year x 0.003 TCH4/TJ x 21 TCO2/TCH 4)  
                      + (FOH-e (yr) in TJ/year x 0.0006 TN2O/TJ x 310 TCO2/TN2O) 
                      + KWh-B in KWh/MT of Steam-FO x MTsteam (yr) x TCO2/KWh ………(Eq. 1 
 
FO-e (yr)         = Equivalent RFO consumption in KT/year 
                        = (Briquette Consumption in KT/2.55) x (hB-Br /hB-RFO) 

              (Oil to Briquette conversion factor is 2.55 which is because of Net Calorific Value  
difference; NCV of RFO = 9665 Kcal/kg and NCV of Briquette = 3, 787 Kcal/kg. Ratio 
of these two NCVs is 2.55) 
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hB-RFO                = Efficiency of RFO fired boiler 
                        = 79.73%  
                           (Boiler log sheet maintained at FKIPL, Ranjangaon) 
 
hB-Br                = Efficiency of briquette fired boiler 
                        = 75.31%   
                           (Based on performance evaluation carried out by BEE- Certified Energy Auditor) 
 
FOH-e (yr.)     = Net Heat generated by Equivalent RFO Consumption in TJ/year 
                        = FO-e (yr) x 40.4 
 
                           (Where 40.4 = NCV of RFO in TJ/KT Referring Table No. 1.2 on Page No. 1.18 of 

Chapter 1 of Volume 2 of 2006 IPCC Guidelines for Greenhouse Gas Inventories)  
 
References: 
 
Tonnes of CO2 per ton of CH4 = 21  
(Referring UNFCCC website) 
 
Tonnes of CO2 per ton of N2O = 310 
(Referring UNFCCC website) 
 
Calculation for CO2 emission Coefficient for RFO in TCO2/TJ = 77.4 
 
(Referring Table 2.3, page 2.18 of Chapter 2 of Volume 2 of 2006 IPCC Guidelines for National 
Greenhouse Gas Inventories,  
CO2 Emission Factor for Residual Fuel Oil = 77400 Kg/TJ  
Therefore CO2 Emission Factor for Oil = 77.4 T/TJ 
 
Calculation for CH4 of emission Coefficient for RFO in TCH4/TJ = 0.003 
 

(Referring Table 2.3, page 2.18 of Chapter 2 of Volume 2 of 2006 IPCC Guidelines for National 
Greenhouse Gas Inventories,  
CH4 Emission Factor for Oil = 3 Kg/TJ  
Therefore CH4 Emission Factor for Oil = 0.003 T/TJ) 
 
 

Calculation for N2O emission Coefficient for RFO in TN2O/TJ = 0.0006 
 

(Referring Table 2.3, page 2.18 of Chapter 2 of Volume 2 of 2006 IPCC Guidelines for National 
Greenhouse Gas Inventories,  
N2O Emission Factor for Oil = 0.6 Kg/TJ] 
Therefore N2O Emission Factor for Oil = 0.0006 T/TJ) 
 
Uncertainty Analysis: 
 
As per the assumptions made in the baseline methodology, briquette properties such as NCV of briquette, 
efficiency of the boiler are assumed to remain consistent after the project activity. But there is a 
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possibility that the boiler efficiency goes down or briquette properties may change. The instruments for 
data monitoring may also have some error after calibration. Due to all these possibilities, the emissions 
due to project activity are going to be affected which will affect CER calculation. Therefore uncertainty 
analysis has been carried out to evaluate the net effect of all these possibilities. In this analysis, it is 
considered that: 
 

1. Boiler efficiency goes down by 3% 
2. NCV of Briquette reduces by 1% 
3. Error of 1% in weighing scale used for measurement of briquette quantity   

 
Considering all above points, uncertainty of 2.97% was found in emissions due to project activity. 
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Annex 4 
 

MONITORING INFORMATION  
 

As per the paragraph 11 of Type AMS. I.C. “Thermal energy for the user (Version 09:23 December 06)” 
monitoring will involved metering of the energy produced by a sample of the systems with simplified 
baseline of energy produced multiplied by an emission coefficient. Reduction in GHG emission due to 
renewable energy usage through briquettes is quantified. The project activity will involve following data 
monitoring: 
 
1. Quantity of briquettes consumed per day on daily basis 
2. NCV of briquette once in a month 
3. Efficiency of Briquette Fired Boiler to be evaluated once in year by Certified Energy Auditor 
4. Quantity of steam generation is measured on continues basis by qualified and trained operators  
5. Average distance travelled by the vehicle for briquette supply to the plant will be checked if the 

source of briquette supply changes 
6. Electricity consumption for briquette manufacturing in KWH per MT of briquette produced; this 

will be verified annually once from briquette manufacturer 
7.  Average distance travelled by the vehicle for biomass supply will be checked if the average source 

of biomass supply changes 
8. Temperature & Pressure of the steam generated is recorded in the boiler log sheet on regular basis 

in every shift 

 

Qualitative explanation regarding quality control &  quality assurance procedures that have been 
undertaken:  

 
Procedures identified for maintenance of steam generation system (boiler + furnace): 
 
FKIPL has already contracted an agency for maintenance of the steam generation system (boiler + 
furnace). When the boiler is shut down for maintenance purposes, steam requirement will be fulfilled by 
standby RFO fired smoke tube boiler. The maintenance agency identified by FKIPL is technology 
provider and their team is fully trained for maintenance.   
 
Procedures identified for monitoring, measurements & reporting: 
 
Quantity of briquette received is measured by monitoring the receipt briquette quantity in truckloads 
through external electronic weighing balance. Daily briquette consumption is measured by number of 
tipper loads. 
 
The annual monitoring report should be worked out. It will be submitted to DOE. The report will be 
archived to make it available for the external audit & verification purposes. 
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Procedures identified for dealing with possible monitoring data adjustments and uncertainties: 
 
The important parameter in calculating project emissions is briquette consumption. Briquette 
consumption is metered continuously. In actual practice, it may happen that the external electronic 
weighing balance may not work. In such cases, corresponding values from briquette purchasing invoices 
will be applied.  
 
Procedures identified for internal audits of GHG project compliance with operational 
requirements as applicable: 
 
In order to check the project’s compliance with operational requirements, internal audit can be carried 
out. For this purpose, a team will be formed under the supervision of the Project Manager. 
 
Procedures identified for day-to-day record handling (including what records to keep, storage area 
of records and how to process performance documentation):  
 
Procedures identified for day-to-day record handling are as follows: 
 

1. Daily record of quantity of the briquette consumed should be maintained properly in the format 
provided. 

2. Records of the parameters that are monitored monthly and quarterly should be maintained 
properly in the format provided. 

3. All these records should be placed properly at the place provided. 
4. Performance parameters are to be monitored by the outside accredited agencies. Monitored data 

should be collected from the agencies and stored properly for further reference. 
 
Procedures identified for Project performance reviews: 
 

Project performance depends upon performance parameters like Evaporation ratio, efficiency of boiler, 
quantity of steam generation, etc. For reviewing project performance, following procedures are 
identified: 
 

1.   Evaporation ratio (EVR) is calculated on monthly basis, which will be checked whether it is in 
line with the optimum or not.  

2.   Boiler efficiency is calculated quarterly once so as to check whether it is line with monitoring 
methodology requirements.  

3.   Steam generation (SG) is metered monthly basis to take project performance review. 
   

Procedures identified for corrective action: 
 
If any of the performance parameter monitored above is not found as per the monitoring methodology 
then the following corrective actions shall be taken: 
 

1. Operating procedures will be reviewed. 
2. System (Boiler) will be checked whether it is in proper working condition or not. 
3. Check that the data monitoring is properly done or not. 
4. If necessary, changes should be made accordingly in the emission calculation workbook.  
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Procedures identified for training:  
 
Training procedures identified are as follows: 
 

1. Initial training is given to the project operators to create awareness about the project activity. 
2. Detailed training should be given to the project operators including:  

- Information about data to be collected/monitored and its quality 
   - Proper data collecting/ monitoring procedures 
   - Correct data entry procedures 
   - Maintenance of data records in logbook and spread sheet 
   - Proper storage of data records  
   - Emission reduction calculation as provided in the emission calculation workbook 
   - Checking whether the emission reduction is as per the monitoring methodology or not  

             - Preparation of annual monitoring report 
 
FKIPL has already contracted an agency for training of monitoring personnel with respect to monitoring 
of all parameters to be checked at Fresenius Kabi & CER calculation. This agency will carry out training 
program-giving details about data to be monitored, correct ways of data monitoring & CER calculation 
procedure. The agency will itself do data monitoring & perform the CER calculation accordingly during 
the training of the monitoring personnel. The maintenance agency identified by FKIPL is the Technology 
provider and their team is fully trained for training activities.      
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Supporting Document: 1 
 

Extracts of the Board Meeting Indicating CDM benefits has been Considered while Project 
Evaluation Before Implementing the Project Activity 
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Supporting Document: 2 
 

DETAILS OF FUEL BRIQUETTES MANUFACTURING 
 
Briquette is the answer to the ever-increasing energy crisis. This is manufactured from renewable 
agricultural and forest waste. It is suitable for domestic as well as industrial purposes. Some of the waste 
gives superior quality of briquettes because of negligible ash as compared to coal while burning. 
  
Raw Material, Product Mix and Capacity: 
 
The various raw materials used for fuel briquettes are Cotton stock, Corn waste, Ground nutshell, and  
Saw dust, Baggase and other biodegradable agro waste.  
 
Production Capacity for Briquette Manufacturing from various Machines is follows: 
 
Sr.  Diameter of Briquettes, mm Length of Briquettes, mm Production Capacity, Kg/hr 
1. 48 300 250-350 
2. 60 150 550 
3. 60 150 750 
4. 90 150-300 1500 

 
Production Process: 
 
The agro waste is first pulverised, sieved and then dried to required moisture content. This is then fed 
into the hopper of fuel briquette machine, which uses high compression between die and punch resulting 
into cylindrical briquettes. Cylindrical briquettes are thus formed due to carbonisation, achieved by 
heating of surface. 
 
Plant & Equipment: 
 
The required equipments are: 
 
Sr. Equipment Quantity (Numbers) Remarks 
1. Pulverizer 1 Optional 
2. Sieving machine 1 Optional 
3. Dryer 1 Optional 
4. Fuel Briquetting Machine 1 Necessary 
5. Screw Conveyor 1 Necessary 

 
Manpower Requirement:  
 
It requires three skilled labours and three unskilled labours per shift (for fully automatic plant) for semi 
automatic plant labour requirement may go up to 7-8 per shift for material handling. 
 
Land and Building: 
 
It requires total area of 1000 m2 with covered area of 200 m2. 
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Manufacturers of Briquetting Machines in India: 
 

1.  Sun Sciences Consultancy 
10/1, 3rd cross, 2 Main, Opp. LLF Byatarayanapura, 
Mysore Road, Bangalore –560 026 (India)   
Ph: +91-80-26744464 Fax: +91-80-26721961 
Email: sunsciences@mail.com URL: www.sunsciences.net 

 
2.  Radhe Engineering Company, 
 D-110, Rajdoot Industrial Estate, 
 4, Umakant pandit Udyog Nagar, Near Navadi plot, RAJKOT – 360 004 GJ(India) 
 Ph: +91-281-372567 Fax: +91-281-372557 
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SUPPORTING DOCUMENT: 3 
 

Consent from Maharashtra Pollution Control Board (MPCB) 
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Supporting Document: 4 
 

Consent from Joint Director of Steam Boilers, Maharashtra State 
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Supporting Documents: 5  
 

LIST OF REFERENCES 

Sr. Particulars of the references 
1.  Website of United Nations Framework Convention on Climate Change (UNFCCC), 

http://unfccc.int 
2.  Annex II Simplified modalities and procedures for small-scale clean development 

mechanism project activities  
3.  Clean Development Mechanism Simplified Project Design Document For Small Scale 

Project Activities (SSC-PDD)  
[Version 03: 22 December 2006], UNFCCC 

4.  Small-Scale Methodology AMS I.C. [Version 9: 23 December 2006], UNFCCC  
5.  Guidelines for completing the Simplified Project Design Document (CDM-SSC-PDD), The 

form for submissions on methodologies for Small-Scale CDM Project Activities (F-CDM-
SSC-Subm) and the form for submission of Bundled Small-Scale CDM Project Activities 
(F-CDM-SSC-BUNDLE) 
[Version 04: 22 December 2006]  

6.  Attachment A to Appendix B of the simplified modalities and procedures for small-
scale CDM project activities 

7.  Baseline Carbon Dioxide Emission Database Version 1.1 – LATEST  from Central 
Electricity Authority (CEA) website is referred. 
http://www.cea.nic.in/planning/c%20and%20e/Government%20of%20India%20website.htm 

8.  2006 IPCC Guidelines for National Greenhouse Gas Inventories 
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NOTATIONS 
 

Notation Representing Unit 
 % Percentage  
 BEE Bureau of Energy Efficiency  
 Briquette Briquettes manufactured using biomass  Tonnes 
 BRQ (T) Quantity of Briquettes  Tonnes 
 BRQ (GCV) GCV of Briquettes Kcal/Kg 
 BRQ (NCV) NCV of briquettes Kcal/Kg 
BRH Net heat generated by combustion of briquette  
CDM Clean Development Mechanism  
°C Degree Celsius  
CEA Central Electricity Authority  
CER Certified Emissions Reduction  
CH4  Methane  
CO Carbon Monoxide ppm 
CO2  Carbon-di-oxide  
CO2-e CO2 equivalent TCO2-e 
DOE Designated Operational Entity  
DNA Designated National Authority  
EVR Evaporation ratio Kg/Kg 
Eq Equation  
EBr Electricity consumption at briquetting plant  
FKIPL Fresenius Kabi India Private Limited  
FO-e (yr) Equivalent RFO Consumption per year KT 
FOH-e (yr) Net Heat generated by Equivalent RFOFO Consumption TJ/year 
GCV Gross Calorific Value Kcal/kg 
GHG Green House Gas  
GHG (yr) GHG Emissions due to burning of RFO in boiler  TCO2-e/year 
GHG Emissions  Green House Gas Emissions TCO2-e/year 
GHG-P (yr) GHG emission due to burning of briquettes in boiler TCO2-e/year 
GHG-L (yr) GHG emission due to the Briquettes TCO2-e/year 
GHG-LM (yr) GHG gases emission due to electricity usage in briquette 

manufacturing 
TCO2-e/year 

GHG-LR (yr) GHG gases emission due to road transportation of biomass to 
the briquette manufacturing plant 

TCO2-e/year 

GHG-LT (yr) GHG gases emission due to road transportation of briquettes to 
FKIPL, Ranjangaon 

TCO2-e/year 

Gm/cc Gram Per Cubic Centimeter  
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Notation Representing Unit 
HSD High Speed Diesel  

HSD1 High Speed Diesel consumption of vehicle carrying biomass to 
briquetting plant 

 

HSD2 High Speed Diesel consumption of vehicle carrying briquettes 
to FKIPL 

 

HSD-BRQ-e (yr) Net Heat value of total HSD consumption in Briquettes from 
briquette manufacturing plant to FKIPL, Ranjangaon 

TJ/year 

HSD-RM-e (yr) Net Heat value of total HSD consumption in raw material 
transport from field to the briquette manufacturing plant 

TJ/year 

IPCC Intergovernmental Panel on Climate Change   
Kcal/hr Kilo Calorie Per Hour  
Kcal/kg Kilo Calorie Per Kilo Gram  
Kcal/lit Kilo Calorie Per Litre  
KG Kilo Gram  
Kg/Kg Kilogram Per Kilogram  
Kg/cm2 Kilogram Per Square Meter  
Kg/hr Kilogram Per Hour  
Kg/h Kilogram Per hour  
Kg/litre Kilogram Per Litre  
Kg/TJ Kilogram Per Tera Joule  
KL Kilo Litre  
KL/day Kilo Litre Per Day  
Km Kilometer  
KT Kilo Ton  
KT/day Kilo Ton Per Day  
KT/year Kilo Ton Per Year  
KW Kilo Watt  
KWh Kilo Watt hour  
KWh/ton Kilo Watt Per Ton  
KWh/MT Kilo Watt Per Metric Ton  
Liter/hr Liter Per Hour  
LDO Light Diesel Oil  
m Meter  
m2 Square Meter  
mg/ NM3 Milligram Per Normal Cubic Meter  
Mg/NM3 Milligram Per Normal Cubic Meter  
M & P Modalities and Procedures  
MT  Metric Ton  
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Notation Representing Unit 
MT/acre  Metric Ton Per Acre  
MT/hr Metric Ton Per Hour  
MW Mega Watt  
MWh Mega Watt hour  
MPCB Maharashtra Pollution Control Board  
No. Number  
NCV Net Calorific Value  
NCVBr Net Calorific Value of Briquette  
N2O Nitrous Oxide   
NOx Oxides of Nitrogen  
PDD Project Design Document  
ppm  Part Per Million   
Qty Quantity  
RFO Residual Furnace Oil  
SG Steam generation T/day 
SOx Oxides of Sulphur  
SPM Suspended Particulate Matter Mg/Nm3 
Sr. Serial  
T Ton  
T/day Ton Per Day  
T/h Ton Per Hour  
T/TJ Ton Per Tera Joule  
Tfg Flue gas Temperature Degree Celsius 
TCO2-e  Tonnes of CO2 equivalent   
TCO2-e/year Tonnes of CO2 equivalent per year  
TCO2 /MWh Tonnes of CO2 Per Mega Watt Hour  
t CO2-e Tonnes of CO2 equivalent  
T-CO2-e/TJ  Tonnes of CO2 equivalent Per Tera Joule  
TC/ TJ  Tonnes of Carbon Per Tera Joule  
TCH4/TJ Tonnes of Methane Per Tera Joule  
TN2O/TJ Tonnes of Nitrous Oxide Per Tera Joule  
TCO2/TCH4 Tonnes of CO2 Per Tonne of Methane  
TCO2/TN2O Tonnes of CO2 Per Tonne of Nitrous Oxide  
TJ Tera Joule  
TJ/kT Tera Joule Per Kilo Ton  
TJ/year Tera Joule Per Year  
TPD Tonnes Per Day  
TPH Tonnes Per Hour  
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Notation Representing Unit 
UNFCCC United Nations Framework Convention on Climate Change  
yr. Year  
hB-RFO Efficiency of RFO Fired Boiler  
hB-Br Efficiency of Briquette Fired Boiler  

 


